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TA NPOAYKTUBHICTb KYKYPYO3U

KPUYKOBCBLKWUN B.1O. — aupekTop,
3n000yBay Kadeapu poCrMHHMLTBA, cenekLii Ta 6ioeHepreTnYHMX KynsTyp
orcid.org/0000-0002-3997-6743

TOB «OpraHik-D»,

BiHHMUBKMI HaLUiOHanNbHUIM arpapHU yHiBepcuTeT

MocTtaHoBKa nNpoGnemu. BukopuctaHHs opraHiy-
HMX [OOpMB 3yMOBMIOETLCS iX HEBMCOKOK BapTIiCTHO
(NOPIBHSIHO i3 CUHTETUYHNMY JO6PVBaMM) Ta BUCOKOIO
eEeKTUBHICTIO 3a paxyHOK BMICTY Makpo- Ta Mikpoerie-
MEHTIB. HasBHicTb y cknagi opraHiyHnx 4obpus kopuc-
HUX MIKpOOPraHiaMiB Ta NOXMBHUX PEYOBUH NiABULLIYE
POAIUICTb I'PYHTY Ta BMICT rymycy [1; 2].

TpuBane BUWKOPWUCTaAHHA MiHepanbHuUX [06puB
cnpvsie MiHepanisauii opraHiyHOi peYoBUHM Ta 3MEH-
LLIEHHIO TYMYCY, @ Yy F'yMYCi, SK BiAOMO, MiCTATbCS MiKpO-
i MakpoenemeHTn, i3ionoriYHO aKTUBHI PEYOBUHM,
KpiM TOro, rymyc ybupae nectuumamn i Baxkki metanu.
BMmicT rymycy Bu3Ha4yae OCHOBHI arpOHOMIYHO-LIiHHI
BMaCTMBOCTI I'PYHTY, @ 3a pPaxyHOK BMICTy CTPYKTypoO-
YTBOPIOBASIbHMX €MEeMEHTIB KarnbLito Ta MarHito — 1oro
BOAHI Ta NOBITPsHI BNnacTMBocTi [2; 3].

OpHvM i3 pe3epBiB NiOBULLEHHS BMICTY Tymycy €
BMKOPUCTaHHs GioopraHiyHmx 0o0OpuWB i3 MO3UTUBHUM
arpoxiMivyHMM Ta MiKpobGionoriYHMM CKNagoM, siKi oTpu-
MYIOTbCH LUNSXOM (pepMeHTaLii BiOXOAIB TBaApWUHHM-
uTBa (CBMHSYOrO rHo) y Giora3oBux yctaHoBkax [4].

Hapasi ictoTHO 36inblumnachk KinbkicTb 3aLikaBne-
HMX npouecammn BUpobHMLTBa biorasdy. [ina depmepis
Giorasosi TexHonorii HabyBalTb yce bGinblioro 3Ha-
YeHHs1 Yyepe3 ABi OCHOBHi NMpuynHU: 1) BUPOOHMLITBO
Oiorazy Oons OTPUMMaHHSI €HEepreTMYHOI He3arneXHOoCTi
Ta Binblwoi npubyTKOBOCTI BMPOOHMUTBA; 2) NOGIYHI
npoaykTn Giora3oBoi TEXHOMOTIT (AUrMcTaT), siki MoXxHa
BMKOPUCTOBYBATU siK OpraHiyHe 1o6pwueo [5; 6].

CTpiMKuiA Temn PpO3BUTKY TEXHIYHOrO Mporpecy,
KM CNPSIMOBAHO Ha MNiABULLIEHHS eHeproo36pOEHOCTI
Ta MoninweHHss KOMAOPTHUX yMOB npaui i nobyty
NANHKW, BCE YacTille NPU3BOAUTb 40 MOPYLUEHHS Npu-
POLHMX NPOLECIB, BUCHAXEHHS BiOTUYHOrO NoTeHuiany
€KOCUCTEM Ta 3HWMXeHHs1 BionpoayKuUiHOT 34aTHOCTI
NPUPOOHUX i KynbTYpHUX nangwadrTis [7; 8].

OurnctaT — opraHiyHi cy6ctpaty nicns doepmeHTa-
ujii y 6iorazoBmx CTaHUisX, HACUYEHI MOXUBHUMUN PeYO-
BMHaMK Ta NigxoaaTb Ans B4oO6peHHs rpyHTis [9—11].

MepebpomxeHnin Wnam (gurucTar) € BUCOKoedeK-
TMBHUM 3He3apaxeHuMm [oOpuBOM, L0 MOBEpTae B
I'PYHT NOXMBHI PEYOBUHM i NirHIH K OCHOBY YTBOPEHHS
rymycy Ta 3abesnedye BUPOOHMLTBO EKOSOMNYHO YNCTOI
npoaykuii [8].

3a BupobneHnmn obcsramm TOBapPHOI NpPOJyKUil
GiorasoBux CTaHUin Ha nepwomMy Micyi nepebysae
«enteHTy, abo «gurmuctat» [12], o6’emHa npoayk-
TUBHICTb SIKOrO JOPIBHIOE 06’'€EMHOMY 3aBaHTaXXEHHIO
nepepobntoBaHoro cybcTparty, nMpu LUbOMY YHiKanbHe
noeaHaHHS Moro MikpobionoriyHoro Ta MikpoenemMeHT-

HOrO cKknagy [AO03BOMSiE OTPUMYBATM Ha MOr0 OCHOBI
LiiHHI 6ioopraHivHi gobpuea [8].

[na oTpMMaHHA gurucraty MOXyTb BUMKOPUCTO-
ByBaTUCb Oyab-siki opraHiyHi Bigxoau, npuaatHi ans
BUpOOHMLTBa Giorasy, sK-OT rHild, NTAWMHUIA Nocnig
[8], 3epHO, mensica, nicnacnupToBa i NMBHa ApobuHa,
OypsikoBUIM XOM, doekarnbHi CTOKM, Bigxoau pubHOro
Ta 3abinHoro uexy (KpoB, >Xup, HyTpoLli), Tpasa,
noGyToBi BiOXOAW OPraHiYHOro MOXOOXKEHHS, Bia-
XOAM MOJIOKO3aBOAIB (COMoHa Ta COnofka MOorovHa
cupoBatka), Bigxoau Big BMpoGHMLTBa GioeTaHony,
Gioamnsens, TEXHIYHUI rMiLepuH, Biaoxoan Big BUPOO-
HULTBA COKIiB (>kOM (PpyKTOBWWI, ATOHUIN, OBOYEBUN,
BWHOTrpaAHi BWXUMKW), BOAOPOCTI, Bigxoau BMpoOOG-
HULUTBa KpOXManito Ta natoku (mMesra i cupon), BiA-
xoan nepepobku kapTonni, LIKYpKW, THUnMi 6ynsbu
[13], makyxa, cunoc, 6apaa, LyKpoBuin Bypsik, rmyka,
KMiTKOBMHA, KpoXMarnb i naTtoka, dpnoTauiiHuin wnam
(ocap), 3HeBOAHEHWI chrioTauiiHui wnam (ocan) i3
MiCbKMX 3aBOAIB, LLIO 3aMalTbCH OYULLIEHHSAM CTiy-
HUX BOA Ta iHwe [4; 14].

Meta gocnigXeHb — BUBYUTY BNNB CUCTEM YOO-
OpeHHs Ta edeKTUBHICTb bioopraHiyHoro aobpuea
«EdnoeHT» Ha nNpoaykTMBHICTL ribpuaa KyKypyasu
dpaHuy3bkoi koMnaHii Caussade Semences — Kawm-
noHi KC. OGrpyHTyBatT €deKTUBHICTb Pi3HNX HOPM
GioopraHiyHoro nobpuea «EroeHT» y cydacHux Tex-
HOMOTiSIX BUPOLLYBaHHSI.

MaTtepianu i metoam pocnimkeHHA. Exkcnepwu-
MEeHTanbHy 4acTuHy JocnigxeHb (MonboBi Aocniawn)
npoeegeHo npotarom 2019-2020 pp. Ha gocnigHomy
noni Ha 6a3i TOB «OpraHik-O».

3rigHO 3 gaHUMKM arpoMeTeopOrioriYHMX CnocTe-
pexeHb BiHHMLBbKOT MeTeocTaHUii OCHOBHI NOKa3HWKM
KNiMaTU4YHUX YMOB Y POKWU MPOBEAEHHS OOCIMKEHb
He Bynu 6rmM3bkMMK 4O cepeHix GaraTopivyHMX AaHuX,
3okpema B 2019 poui KinbkicTb onagie 3a 6Gepe-
3eHb-nucTonag craHosuna 410,1 mm, y 2020 poui —
461,4 mm, cepegHsa Temnepatypa cknana — 13,4 Ta
13,3°C. XapakTepHoto ocobnusictio 2020 poky 6yna
iCTOTHa HepiBHOMIpHICTb po3noAdiny onais nNpoTArom
nepiogy Beretauii (0cobnMBO B MUWMHI-CEPMHI) OCHO-
BHUMX CiflbCbKOrOCMOA4APCHKMX KYrbTyp, 30KpeMa KyKy-
pyAsu, Lo B KiIHLEBOMY pe3ynbsTaTi HeraTuBHO Bigobpa-
3UN0Ch Ha PiBHI BPOXaNHOCTI.

r'pyHT [OCnigHOT AiNsHKM — CipuMiA NicoBUM Ha
neci i3 cepegHbO-CYrMMHKOBUM MeXaHiYHUM CcKna-
OOM, OPHWUIA FOPU3OHT y Hboro ctaHoBuTb 30 cM. BiH
XapaKkTepuadyBaBCsA TakKMMK  arpoXiMiYHMMKM  MoKas-
HYKamu: BMICT rymycy (3a TwopiHum) — 1,5%; BmicT
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asoty — 9,6-14,3 mr/100 r rpyHTy (3a KopHdingom),
pyxomoro ¢ocdopy — 7,5-13,9 i o6miHHOro kanito —
10,3-23,0 mr/100 r r'pyHTY (32 YnpukoBum).

di3nKko-MexaHiyHi MoKasHWKU 3epHa, SAK-OT BOMO-
ricTb, NiHiNHI po3mipu, macy 1000 3epeH, nMTomMa maca
3€pHIBKM BU3Ha4Yanu 3a 3aranbHONPURHATUMU MEeTOAN-
kamu [15—17]. Cymy RiHiINHNX PO3MIpiB 3ePHIBKN BU3Ha-
Yanu po3paxyHKOBUM METOAOM.

BusHauyeHHs B 3epHi BMICTYy CyXOl PeyOBUHW,
asoty, ¢occopy, Kanilo Ta Byrneul npoBogunu 3a
metogukor O.B. EweHka (2005) [18], O.M. lNoHuapa,
A.B. AHgpyuieHka Ta iH. [20] Ta 3rigHo 3i cTaH4apToM
AOCTY ISO 6497:2005 [19].

ArpoTexHika BUPOLLYBaHHA ribpyaa Kykypyasu
KamnoHi KC (PAO 340) € 3aranbHOMPUAHATOK Anst
LeHTpanbHOI YacTuHM Jlicocteny YkpaiHu.

MonepegHukom y pocnigi ©yna mopkea. [licna
36upaHHa nonepefHnka obpobiToK IPYHTY cknagascs
3 opaHkn nnyrom [J1H-3-35 B arperaTi 3 TpakTopom
MT3-82.

[nsi nepegnociBHoro o6pobiTKy r'pyHTY BUKOPUCTO-
ByBanu KOMOIHOBaHWI arperat Tuny « €Bponak.

Boay (Ha BapiaHTi 6e3 gobpus) BHOCUNY 3a OBaj-
LUATb OHIB A0 NOCIBY KYKYPYA3W OQHOYACHO 3 iHLUMMMN
BapiaHTamu BOOOPEHHS.

BioopraHiyHe [obpueo «EdntoeHT» xapaktepumay-
€TbCS NYXHOK peakuietd (PH ooz 8,5), BUCOKOK Kirb-
KICTHO BOJTOTU, sIKa Y MacoBil YacTtui ctaHoBUTb 98,4%,
3Ha4YHUM BMICTOM HiTpaTHoro asoty (18,2 mr/kr), migi
(4,6 mr/kr), unHky (32 mr/kr), mapraHuo (20 mr/kr) Ta
3aniza (120 mr/kr). AKwo nepesecTy BMICT eNeMeHTiB
XKVBMEHHS [il040l0 pevoBMHO Ha 1 ToHHY Gioopra-
HiyHOro nobpuBa «EdnoeHT», To y HbOMY MiCTUTbCA

2,9 kr asorty, 0,9 kr poccopy, 3,2 kr kanito, 3,5 Kr kanb-
uito Ta 0,42 kr marHito.

Pe3ynbrat gocnigkeHb. Y HalWMX JOCHIAXEHHAX
BMBYEHO BMIMB Pi3HNX HOPM YHECEHHS BioopraHiyHOro
pobpua «EdneHT» Ta MiHepanbHux [00OpuB Ha
(hOpPMYBaHHSI enemeHTIB CTPYKTYpW BPOXalo KyKypy-
O3n. Y pocnigxyeBaHux ribpuais Kykypyasu BUSIBIIEHO
TICHUA B32EMO3B’A30K MK yMOBaMW XMBIEHHS pOC-
NWH, WiNbHICTIO LeHo3y W npouecamy opMyBaHHSA
apXiTEKTOHIKN reHepaTUBHUX opraHis (Tabmn. 1-3).

PopmyBaHHA BUCOKMX | SKICHMX ypOXaiB 3epHa
KYKypya3u 3yMOBMKOETBCS HaMBaXUBILLMMU  CTPYK-
TYPHUMW €eNnemMeHTaMu, [0 SIKUX Hanexartb: Maca
1000 3epeH, KinbKiCTb psAiB 3epeH, KinbKicTb 3epeH
y psAy, AOBXWHA Ta AiaMeTp KadaHa, NiHinHi po3mipn
3€pHIBKM, BMXi4 3epHa 3 OOHOro kayaHa, maca 3epHa
3 KayaHa, KinbKiCTb KayaHiB Ha POCMVHIi, BOMOriCTb
3epHa. lig Yac BUpOLLYBaHHSA KYKYPYA3W Li MOKa3HWUKN
iCTOTHO 3MiHIOIOTbCS 3aNEXHO Bif reHEeTUYHUX 0cobnu-
BOCTel ribpuaa Ta nig BNAYMBOM arpoOTEXHIYHUX YMHHU-
KiB, @ TaKOX (pakTopiB HaBKOMULLHLOIO CepeaoBumLla
KOHKPETHOro poky [21; 22].

Ha cTtebni kykypyaswn possBuBaeTbca 1-2 KadaHw,
iHkonu Ginbwe [22]. OgHak y BUPOBHMYMX ymOBax
TpannsTbea ridpuan, siki CxunbHi 4o GaraTokadaH-
HOCTI i siki hopMytoTb Y nepepaxyHky Ha 100 pocnuH
150-160 kayaHiB, 4O TOro X NOAEKONU MOXYTb Tpa-
NASTUCS OKPEMi POCMMHM 3 TpbOMa abo YoTMpma Kada-
HaMu (5K BUHATOK).

[ocnigXeHHAMN BCTAHOBMNEHO, L0 KiNbKiCTb HOP-
MarnbHO C(POPMOBaHUX KayaHiB Ha POCMWHI KyKypy-
031 iCTOTHO 3anexana Bif yMOB BereTauii Ta cuctemu
3acTocyBaHHA fobpus (Tabn. 1).

Ta6bnuus 1 — Bnnue cuctemun yao6peHHs Ha KinbKicTb KayaHiB y riopuaa kykypyasu KamnoHi KC, wr.

(3a 2019-2020 pp. %Sr)

BapiaT yno6peHHs KinbKiCTb KayaHiB Ha POCNWHI, LUT.
2019 p. 2020 p. cepenHe, + Sr

KoHTponb (6e3 0obpuB i 6€3 3poLLEHHST) 1,11 1,07 1,09+0,03
BHeceHHs Bogu y Hopwmi 45 T/ra 1,13 1,11 1,12+0,01
BHeceHHs nobpusa «EdpntoeHT» 25 T/ra 1,32 1,28 1,30+0,03
BHeceHHs nobpusa «EdpntoeHT» 35 T/ra 1,35 1,31 1,33+0,03
BHeceHHs1 pobpuea «EdntoeHT» 45 T/ra 1,35 1,31 1,33+0,03
BHeceHHs1 pobpuea «EdntoeHT» 55 T/ra 1,36 1,31 1,34+0,04
BHeceHHs nobpusa «EdpritoeHT» 55 T/ra + NggPgKgo 1,36 1,31 1,34+0,04
NgoPgoKso 1,36 1,28 1,32+0,06
HIPys, Wwr. 0,13 0,12 —

ArpoBUpOGHMKN, LyKa4Yn GiONOriYHi Waxu nig-
BULLEHHS MPOAYKTUBHOCTI KyKypyA3u, OOBOMi 4acTo
CTaBNATb MUTaAHHA MPO MOXIMBICTb BUKOPUCTaHHS
y BUPOGHMUTBI GaratokayaHHuUx OioTunMiB KynbTypu.
KinbKicTb KayaHiB Ha POCHWHI KYKypyAs3wW € cnagko-
BOIO O3HAKO, Ha SKY MOXHa BMAMBATU CenekuiiHnm
LUMAXOM, @ TAaKOX YaCTKOBO arpoOTEXHIYHWM, CTBOpIO-
oYM Kpalli YMOBM BUpOLLyBaHHA. B Hecnpustnnemnx
yMOBax BMPOLLYyBaHHSA GaraTokayaHHi ribpuan maroTb
3HAYHO MEHLLY KinbKicTb 6e3nnigHMX POCInuH, Xod i He
YTBOPIOKOTb ABa KayaHu, a 3a onTuMarnbHoro 6anaHcy
NMOXMBHNX ENEMEHTIB Y I'PyHTi, BONoro3abesneyeHocTi,
nepeasdupanbHoi ryCToTU CTOSIHHA pOCrnuH Ta Giono-
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riYHMx ocobnuBeocTewn Taki ribpuan 3gaTHi hopmyBaTn
[Ba rocnogapcbKo-NpuaaTHUX KadaHu [22].
AHanisytoun gaHi Tabnuui 1, HeobxigHO 3a3HaYUTH,
wo vy ribpnaga kykypyasm Kamnoni KC kinbkicTe Hop-
MarnbHO PO3BMHEHNX Ka4aHiB Ha pOCIUHI KonmBanach y
cepeaHboMy 3a AiBa poku B Mexax Big 1,09 go 1,34 wr.
Y 2019 poui BoHa crtaHoBuna 1,11-1,36 wr. Ha
KoHTponi (6e3 3acTocyBaHHA OOPUB Ta BHECEHHS BOAM)
KiNbKiCTb  HOpManbHO CHOpPMOBaHUX KadyaHiB ckna-
pana 1,11 wr., 3actocyBaHHs GioopraHiyHoro fobpusa
«EdbntoeHT» Ta MiHepanbHux [obpuB 3abesneynno
30inbLUEHHA KinbKocTi kadyaHriB Ha 0,21-0,25 wrT., a Ha-
BYLLE 3HAYEHHS LibOro nokasHuka 1,36 Oyno Ha BapiaH-
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Tax ge BHocunu 6GioopraHiyHe fobpmBo «EdntoeHT» y
HopMi 55 T/ra Ta MiHepansHe [o6prBo B HOPMi NgyPgoKso-

Y 2020 p. 3a paxyHOK HepiBHOMIpHOro posnoginy
BONOMv B Nnepioa Beretawii Kykypyaau crnocrtepiranocs
3MEHLUEHHSI KifbKOCTi KavaHiB, LWo chopmyBanmcs —
1,07-1,31 wT. AHanoriyHa oo 2019 p. cuTyadisa ckna-
nacsi Wwoao BnvMBY cucTeMU BOOOGPEHHS Ha BUSIB L€l
O3Haku, Tob6To BOHa 3binblimnack Ha 0,21-0,24 wrT.
(nopiBHAHO 3 KOHTporiem). [loninweHHA yMOB XWB-
NEHHSA 3a paxyHOK BHeCEHHS BGioopraHiyHoro gobpusa
«EdntoeHT» y Hopmi 35-55 T/ra 3abe3neunno Haui-
BULLIE 3HAYEHHS KiNIbKOCTi KayaHiB Ha pocnuHi 1,31 wr.
y 2020 poui, a y 2019 poui HanBuLe 3HAYEHHS Kiflb-

KOCTi KayaHiB OTPMMaHO Ha BapiaHTax i3 Hopmoto bio-
opraHiyHoro gobpvea 55 T/ra Ta Ha BapiaHTax i3 Takoto
X KinbkicTio GioopraHiyHoro fobpuBa y MOEAHAHHI 3
MiHepanbHuM gobpmeom — 1,36 wT. Lle noe’sisaHo i3
3abe3neyeHHsIM POCIIMH BOSOroK B Nepioa BereTauii.

HacTynHolo O3Hakow € KinbKiCTb psfiB  3epeH
KayaHa, WO € TrEeHEeTUYHO 3YMOBMIEHOK O3HAaKOHo,
3aBXaW MNapHoOto, Y Pi3HKX ribpuais ctaHoBUTL BiA 8 4O
16 (vacTiwe 12—14) i B MeHLLI Mipi 3anexuTb Bif yMOB
BUPOLLyBaHHS [22].

BrnnuB opraHiyHMx Ta MiHepanbHWX [00puB Ha
KiNbKIiCTb pAAiB 3epeH y ribpuaa kykypyasn Kamnori KC
npvBeaeHo B Tabnuui 2.

Tabnuusa 2 — Bnnme cucteMn yao6peHHs Ha KinbKicTb psiliB 3epeH KayaHa
y riopuaa kykypyasu Kamnoni KC, wr. (3a 2019-2020 pp. *Sr)

BapiaHT yao6peHHs KinbkicTb pagiB 3epeH KayaHa, LWT.
2019 p. 2020 p. cepenHe, + Sr

KoHTponb (6e3 0o6puB i 6€3 3poLLeHHS) 14,9 14,8 14,9+0,07
BHeceHHs Bogu y Hopwmi 45 T/ra 15,1 15,0 15,1+0,07
BHeceHHs1 nobpuea «EdpntoeHTy 25 T/ra 15,0 14,8 14,9+0,14
BHeceHHs nobpuea «EdntoeHT» 35 T/ra 15,2 15,2 15,240,01
BHeceHHs nobpuea «EdpntoeHT» 45 T/ra 15,2 15,2 15,240,01
BHeceHHs1 nobpuea «EdntoeHT» 55 T/ra 15,4 15,4 15,4+0,01
BHeceHHs nobpuea «EdpnioeHT» 55 T/ra + NgoPqoKy 15,5 15,4 15,5+0,07
NgoPsoKag 15,5 15,4 15,5+0,07
HIPgs, WT. 0,86 0,65 -

I3 gaHux Tabnuui 2 BMAHO, WO pe3ynsratv Aochi-
[KeHb MOBHICTIO NIATBEPOXYIOTb AaHi niTepaTypHuX
Kepen npo reHeTUYHUM KOHTPOMb KifbKOCTI psgis
3epeH y Kykypyasu. B pospisi pokiB MOxHa BKasaTw,
Lo KinbKicTb pagiB 3epeH y 2019 poui B ribpnga Kam-
noHi KC craHosunna 14,9-15,5 wt. Ta y 2020 poui —
14,8-15,4 wr.

BHeceHHA opraHiyHMX Ta MiHepanbHux [o6pus
OeLLo NoKpallyBano 3HaYeHHs KiNbKOCTi psiaiB 3epeH,
ane Take 3pOCTaHHS BUSIBUNOCb HE [yXe 3Ha4YHUM
NopiBHAHO 3 KOHTponem (6e3 Oo6GpuvB Ta BHECEHHSA
Boan) — Ha 0,3-0,5 wr.

Cuctema ygobpeHHs1 3HA4yHO BNMBana Ha Kifb-
KiCTb 3epeH y psay (tabn. 3).

Ta6nuua 3 — Bnnue cuctemu BAOOGPEHHSA Ha KiNbKicTb 3epeH B paay B riopuaa kykypyasu Kamnoxi KC, wr.

(32 2019-2020 pp. £Sr)

. KinbkicTb 3epeH y psay, LT.
BapiarT yRobpeHks 2019 p. 2020 p. cepeane, + Sr

KoHTponb (6e3 0o6puB i 6€3 3poLLeHHS) 40,5 38,2 39,4+1,6
BHeceHHs Boau y Hopwmi 45 T/ra 43,0 40,8 41,9+1,6
BHeceHHs1 nobpuea «EdpnitoeHTy 25 T/ra 46,2 43,8 45,0%1,7
BHeceHHsa fobpusa «EdntoeHT» 35 T/ra 46,3 43,8 45,1+1,8
BHeceHHs1 nobpuea «EdntoeHT» 45 T/ra 46,3 43,7 45,0+1,8
BHeceHHs1 jobpuea «EdntoeHT» 55 T/ra 46,3 43,8 45,1+1,8
BHeceHHs nobpuea «EdpnioeHT» 55 1/ra + NgoPgoKy 47,5 45,4 46,5+1,5
NgoPsoKag 46,3 44,8 45,6+1,1
HIPgs, WT. 2,92 2,85 -

KinbkicTb 3epeH y psagy y 2019 poui B ribpuaa kyky-
pyasu Kamnori KC konvneanacek y mexax 40,5-47,5 wr.
Ta 'y 2020 poui — 38,2—-45,4 wT. AHani3 KinbkocTi pagis
3EepeH 3HAYHO BMIMBAE Ha BUSB L€ O3HAKM Y OOCHi-
[pKyBaHoro ribpuaa Kykypyasn 3abesneyeHocTi pocnuH
BOJIOrO0 Ta TEMMNEpPATYpPOto, siKi BNNMBanu Ha epekTnBs-
HICTb BUKOPUCTaHHSI BHECEHWUX ENIEMEHTIB XUBINEHHS.

YHeceHHs1 GioopraHiyHoro pgobpuBa Ta MiHe-
panbHux [06pvB 3abe3neynno 3poCTaHHS KiNbKOCTi

3epeH y psgy B CEpefHbOMY 3a POKM OOCHiMKEHb Ha
5,6—7,1 WT. (NOPIBHSIHO 3 KOHTPONEM, e 3Ha4YEHHS L€l
03Haku ctaHoBuno 39,4 wWr.)

BaxnmBmum CTPYKTYPHUM MOKa3HMKOM, SIKUIA Xapak-
Tepuaye NpoayKTUBHICTb, € Maca 1000 3epeH. Y Halmx
pocnigkeHHsx maca 1000 3epeH y ribpuaa Kykypyasm
KamnoHi KC 3anexanu Big MopdonoriyHoi xapakTe-
pUCTMKM camoro ribpuaa Ta Bif BapiaHTiB yooOpeHHs
(tabn. 4).
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Tabnuus 4 — Bnnue cuctemun Bao6peHHsi Ha macy 1000 3epeH y riopuaa kykypyasu Kamnoni KC, r

(3a 2019-2020 pp. %Sr)

BapiaHT yoBpeHHs Maca 1000 3epeH, r
2019 p. 2020 p. cepenHe, + Sr

KoHTponb (6e3 0obpuB i 6e3 3poLLEHHST) 236,8 218,2 227,5%13,2
BHeceHHs Boau y Hopwmi 45 T/ra 240,3 225,2 232,8£10,7
BHeceHHs nobpusa «EdpntoeHT» 25 T/ra 246,7 233,3 240,049,5
BHeceHHs nobpusa «EdpntoeHT» 35 T/ra 251,5 234,5 243,0+12,0
BHeceHHsa nobpuea «EdntoeHT» 45 T/ra 2547 241,5 248,149,3
BHeceHHs fobpusa «EdntoeHT» 55 T/ra 279,5 254,3 266,9+17,8
BHeceHHsa nobpuea «EdntoeHT» 55 T/ra + NgoPgoKg, 303,0 269,5 286,3+23,7
NgoPgoKoo 289,1 267,2 278,2+15,5
HIPys, 1 9,5 12,8 -

Ha koHTpornbHOMY BapiaHTi 6e3 gobpuB Ta nNonmey
cepegHbocTUrMUK ribpuna Kykypyasv Kamnori KC noka-
3aB HavmMeHwy macy — 1000 3epeH, sika ctaHoBuna
y 2019 poui — 236,8 r, y 2020 poui — 218,2 r. Mak-
cMMarnbHe 3HaYeHHs LbOro nokasHuka (MopiBHAHO 3
KOHTPONEM) BUSIBUNW Y BapiaHTi 3 BHECEHHSAM 55 T/ra
GioopraHiyHoro go6puea «EdntoeHT» y noegHaHHi 3
MiHepanbHUM Jo6pnBoM y HOPMi Ng Py Ky — 303 1 Ta
269,5y 2019 ta 2020 pokax BigNOBIAHO.

AHanizytoun 3HadeHHsA macu 1000 3epeH 3a pokamu
JocnigXeHb, BapTO 3a3HAYUTMK, LLIO MOTOAHI yMOBW Bere-
TauinHOro nepiogy BRAAMBanuM Ha eeKTUBHICTb BUKO-
PUCTaHHSA €MNEeMEHTIB XUBMEHHS 3 A00pMB Ta I'pyHTY,
a TakoX BNNMBANM Ha 3HAYEHHHA LbOro MOKasHUKa.
Tak 3HauHe 3HWxeHHs Macu 1000 3epeH BUSIBNEHO Y
2020 poui (218,2—269,5 r), KM BUSIBUBCS CTPECOBUM
3a BonorosabesneyeHHsAM (nopiBHsaHO 3 2019 pokom
(236,8-303 r)).

YpoxanHicTb (9K NOKa3HWK eEeKTUBHOCTI Tex-
Honorii BUpoLLyBaHHS Nokasye abo okpemux ii ene-
MEHTIB) Mokasye Te, Hackinbku edekTuBHuUM OyB
NOKa3HMK 3aCBOEHHSA COHAYHOI €Heprii pocnnHamu,
BUKOPUCTaHHA eHepreTMYHNX pecypciB Ta BiAMNOBIA-
HOI eHepreTUYHOT OLiHKM SIK 6e3nocepenHbO NPOaYK-
uii, TaK i TEXHOMNOTIYHUX CKNAAHUKIB 1i BUPOOHULTBA,
nepepobku, ytunidauii [22]. Cuctema BAOOPEHHS Yy
CyYaCHUX TEXHOMOriaX BUPOLLYBaHHSA CiflbCbKOroc-
noJapcbKnx Ta OBOYEBUX KYNbTYp € OOHWUM i3 Han-
BinbLU BaXXNMBUX €NEMEHTIB, L0 A03BOMSIE HE N1Lle
3HAYHO NIABULLUTY BPOXAMHICTb, @ W nominwunTu ii
AKICTb.

Pesynbratn npoBegeHux [ochigKeHb MNokasanw,
WO noninweHHs1 3abes3nevYeHHs POoCiMH Makpo- Ta
MiKpOEeneMeHTamn MO3UTUBHO BMIIMBAE HE nuLle Ha
PiCT i PO3BUTOK KyKYpYA3M, a 1 Ha piBEHb YPOXaMHOCTI
(tabn. 5).

Tabnuus 5 — Bnnue cuctemun yno6peHHs1 Ha BpoxalHicTb riopuaa kykypyasu KamnoHi KC, 1/ra

(3a 2019-2020 pp. *Sr)

BaplaHT yo6peHHs YpoxanHicTb, T/ra
2019 p. 2020 p. cepenHe, + Sr

KoHTponb (6e3 obpue i 6e3 nonuey) 7,23 6,02 6,63+0,86
BHeceHHs Boaun y Hopwmi 45 T/ra 8,04 6,98 7,51+0,75
BHeceHHs nobpusa «EdpntoeHT» 25 T/ra 10,29 8,83 9,56+1,03
BHeceHHs1 pobpuea «EdntoeHT» 35 T/ra 10,90 9,33 10,12+1,11
BHeceHHs1 pobpuea «EdntoeHT» 45 T/ra 11,03 9,58 10,31+£1,03
BHeceHHs1 pobpuea «EdntoeHT» 55 T/ra 12,36 10,25 11,31+1,49
BHeceHHs nobpusa «EdpritoeHT» 55 T/ra + NggPgKgo 13,83 11,26 12,55+1,82
NgoPgoKgo 12,87 10,76 11,82+1,49
HIPs, T/ra 0,13 0,16 -

I3 gaHux Tabnuui 5 BMOHO, WO HaMMEHLIi nokas-
HWKW BpOXaWHOCTI 3epHa ribpuaga Kykypyasu Kawm-
noHi KC 6ynu Ha KoHTponbHoMy BapiaHTi 6e3 ,obpuB Ta
nonuBy i B cepeHbOMY 3a [iBa poku cknanu 6,63 T/ra.
BHeceHHs GioopraHiyHmx gobpue «EdntoeHT» Ta MiHe-
panbHUX JO6pUB CNpUAno 36iMbLIEHHI0 BPOXANHOCTI
Ha 2,93-5,92 T/ra (MOPIiBHSIHO 3 KOHTPONEM).

Hanbinblumin piBeHb ypoXaWHOCTi cepeaHbOCTU-
rnoro ribpuaa Kamnoni KC (12,55 1/ra) otpumaHo Ha
BapiaHTi 3 BHeceHHsiM 55 T/ra GioopraHiuHoro gobpuea
«EdntoeHT» y noegHaHHi 3 MiHepanbHUM O6pMBOM y
HOpMi NgoPgoKgo 4. p. Ha 1 ra.
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[ocuTb BaxnuBMM nif Yac BU3HAYEHHHA edeKTUB-
HOCTi BMPOLLYBaHHS KyKypyaA3u € MOKasHWK nepepn-
36umpanbHOi BOMOrocTi 3epHa. 13 gaHunx nitepatypHux
mkepen [22] BiAOMO, WO BHECEHHS [00OpUB MOXe
nigBuULLYBaTK piBEHb BOMOroCTi 3epHa, WO BMMa-
rac OoAaTkoBMX 3aTpaT Ha AocywyBaHHSA. B nepioa
36MpaHHsA BpoOXato BONOTICTb 3epHa ribpuais Kykypy-
03un moxe gocsratm noHag 40%, a BUCYyLlyBaHHA 00
KoHAMUiHOT BonorocTi 14% Ha KOXHY TOHHY 3epHa
KyKypya3u Bumarae 3atpaT BENUKY KinbKiCTb eHeprii —
60-70% BuTpaT NManvBa BiA 3aranbHOi NoTpebu ans
BUPOLLYBaHHA KyKypya3n, T06T0 4—60 Kr Ha CyLUiHHSA
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1 7 kavaHiB Ta 30-35 kr — 1 T 3epHa. Tomy y BupoO-
LLyBaHHi KyKypyA3u Crif CMMpaTucst Ha 30BHILLHbOKe-
poBaHi hakTopu, 3aBASKN SKMM MU 3MOXEMO BCTa-
HOBWTU ONTMMAasbHIi YMOBWM ANA POCTY, PO3BUTKY Ta
[03piBaHHSA KyKypyA3u.

Pesynstatamu npoBegeHux AOCHIOKEeHb YCTaHOB-
NEeHW BNNMB Ha piBeHb nepens3bupanbHOi BONOrocTi
3epHa ribpyaa kykypyasm Kamnoni KC BHeceHHs Gio-
opraHiyHoro fobpuBa «EdneHT» Ta MiHepanbHUX
[o6pwmB i iX cymiwen (Tabn. 6).

Tabnuus 6 — MNepea3dbupanbHa BonoricTb 3epHa y riopmpa kykypyasmu Kamnoni KC
3anexHo Big cuctemu Bao6peHHs, % (3a 2019-2020 pp. £Sr)

BapiaHT ya06peHHs BonoricTtb 3epHa,%
2019 p. 2020 p. cepegHe, £ Sr

KoHTponb (6e3 nobpwve i 6e3 nonvey) 19,6 17,2 18,4+1,7
BHeceHHs Boam y Hopmi 45 T/ra 20,1 18,9 19,5+0,9
BHeceHHs1 nobpusa «EdpritoeHT» 25 T/ra 20,6 19,4 20,040,9
BHeceHHs1 nobpuea «EdpritoeHT» 35 T/ra 20,9 19,7 20,310,9
BHeceHHs1 nobpuea «EdpritoeHT» 45 T/ra 21,3 19,8 20,6+1,1
BHeceHHs1 nobpuea «EdpritoeHT» 55 T/ra 22,5 21,7 22,1+0,6
BHeceHHs nobpuea «EdntoeHT» 55 T/ra + NgoPgoKg, 24.8 22,8 23,8+1,4
NgoPsoKgo 23,9 22,5 23,2+1,0
HIP, s, % 0,97 1,15 -

I3 naHux Tabnuui 6 BMOHO, WO HAMHMXKYUIA piBEHb
nepensbupansHOi BOMOrocTi 3epHa ribpuaa Kykypyasu
KamnoHi KC B cepegHbOMYy 3a ABa pOKW BCTAHOBIEHO
Ha KoHTponi (6e3 no6puB Ta 06NpUCKYBaHHS BOOOK) —
18,4%. 3acTocyBaHHS SIK opraHiyHuX, TaK i MiHepanb-
HUX obpuB, 3abe3nevnno 3pocTaHHsA pPiBHS nepen-
36upanbHoi BonorocTi 3epHa Ha 1,6-5,4% (nopiBHAHO
3 KOHTpOnem).

HamBuie 3HayeHHA BOSOrocTi 3epHa BigMiYeHO
Ha BapiaHTi i3 3acTocyBaHHsAM 55 T/ra GioopraHiyHoro
pobpusa «EdnioeHT» y noegHaHHi 3 MiHepanbHUM
106pnBoM (NgoPgKg) — 23,8% (HIPys ypospensn = 0,97%
Ta 1,15%) nopiBHAHO 3 kKOHTponem (19,6 Ta 17,2%), wo
HeraTMBHO BMMBAE HA EKOHOMIiYHI MOKa3HUKM BUPOLLY-
BaHHS 3epHOBOI KyKypyA3u, OCKifbKM BMMarae gogar-
KOBMX 3aTpaT Ha JOCYLLUYBaHHSI.

AHanisytoun piBeHb BOMOrocTi 3epHa 3a pokamu
[ocnigXeHb, BapTo BKa3aTh Ha iCTOTHE 3HWKEHHS PIBHS
nepensbupansHoi Bonorocti y 2020 poui (17,2—22,8%)
nopieHsiHO 3 2019 (19,6—24,8%), L0 NOB’A3aHO 3 BUCO-
KAMW TemnepaTypHMMM MOKa3HMKaMy Ta HepiBHOMIp-
HUM po3noginom atMmocdepHux onagis y 2020 poui.

BucHoBkuW. ToninweHHa yMOB XWBMEHHS pocC-
NVH  KYKYpPYA3W 3a paxyHOK BHECEeHHA [JobpuB
cnpusie  36inbLUEHHI0 KiNbKOCTi KayaHiB Ha poc-
nuHi Ha 0,21-0,25 wWrT., KiNbKOCTi 3epeH y psay — Ha
5,6—7,1 WT. NOPIBHAHO i3 KOHTPOMbHNM BapiaHTOM.
BHeceHHs opraHiyHMx Ta MiHepanbHUX 4obpuB geLo
nokpaLlyBarno 3Ha4YeHHs KinbKOCTi psSAiB 3epeH, ane
Take 3pOCTaHHS BUSIBUIIOCb HE AyXe 3Ha4YHWM — Ha
0,3-0,5 wTt. nopiBHAHO 3 KOHTponem (6e3 fobpue Ta
BHECEHHSA BOAN).

YnobpeHHs nocisiB ribpuaa kykypyasm Kamnoni KC
GioopraHiyHMM  gobpuBom  «EcbntoeHT» 'y Hopwmi
55 T/ra B noeaHaHHi i MiHepanbHUM 3abe3nevye Haii-
BuLLe 3pocTaHHs macu 1000 3epeH Ha 12,5-58,8 r B
cepefHbOMY 33 POKU AOCHIAXKEHb.

3a pesynsratamu NpoBeAeHUX OOCNISKEHb MOXHa
3pobuTN NonepeaHi BUCHOBKY, L0 3a yAOOPEHHs noci-
BiB ribpmaa kykypyasum Kamnoni KC 6GioopraHiyHum

nobpusom «EcbntoeHT» y Hopmi 55 T/ra Ta NoBHWUM
MiHepanbHUM [o6prBOM y HopMi Ng,PgKy, criocTepi-
ranv nokpatyeHHs 3abe3neyeHHsi pOCrH eneMeHTamm
XUBINEHHS, sike 3abe3neynno HamBuLLEe 3HAYEHHs1 BPO-
YKaNHOCTI 3epHa.

3acTocyBaHHs  OpraHiyHMx Ta  MiHepanbHUX
[obpus 3abe3nevye 36inbLLIEHHS BONOroCTi 3epHa Ha
1,6-5,4% ribpuaa kykypyasu KamnoHi KC nopiBHsiHO
3 KOHTpornem.
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AckaHiricbka AepaBHa CinlbCcbkorocrnogapcbka gocnigHa ctaHuisa
IHCTUTYTY 3poLlyBaHoro 3emnepobctea

HauioHanbHoi akagemii arpapHux Hayk YkpaiHu

MocTtaHoBKa npoGnemMu. HvHi He cekpeT, WO
KOXXHE NiaAnpueEMCTBO, 30KpeMma i CinbCbkorocrnogap-
CbKe, HaMaraeTbCsi 3eKOHOMWUTM KOLUTU Ha BCbOMY
(nounHatoum Bif 3apobiTHOT NNaTy NpauiBHUKIB | 3aBep-
LWIYIOYN 3MEHLUEHHSM BUTpAT Ha ManMBO-MacCTUIIbHI
maTtepianu). OO6po6iToK FPyHTY [OCUTb PECYPCHO-
MIiCTKUI npouec, agxe BiH NOTpebye He Tinbku 3aTpar
npaui, a N eHeprii, Nanuea, AKi 3 KOXXHMM POKOM yce

A0opoXyalTb. Y KpalloMy pasi arpapii BAaTbCa nNpo-
CTO [0 3MEHLUEHHS BUTPaT abo 3HWKEHHS iX piBHA 4O
Hynsi Ha BOOOPEHHS 3eMenb Ta iX opaHHs. 3BUYaliHo,
Taka CuTyalis noraHo BigobpaxaeTbCs Ha BpOXaWi-
HoCTi, ane 3anobirae pyriHyBaHHIO penbedy, OCKINbKM
I'PYHTU He nignsraoTb eposii [1].

Cuctema 06pobiTKy FPyHTY — Lie HayKOBO OOr'pyH-
TOBaHe MOeOHaHHA BCiX HeobXigHmx 3axoaiB. MeTtoro
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