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KopucHa Mofenb HanexuTb A0 ranysi CinbCbKOro rocrnogapcrtsa, 30KpeMa [0 TexHonoril
BUPOLLYBaHHSA rOPOXY.

MpoayKTMBHICTb ropoxy 3anexuTb Big Garatbox hakTopis, ane BiNbLUICTE AOCNIAHMKIB BBaXatoTh,
O MOro BMCOKa YpOXanHiCTb (POPMYETHCHA 3@ YMOB [OCTATHbOIO >XMBIIEHHS, SKe 3anexuTb Bif
I'PYHTOBOI POAKYOCTi, MiHEpanbHUX 0O6pUB, CMMBIOTUYHOI as3oTdikcauii, KniMaTUYHMX Ta NOrOAHUX
YMOB.

[opox AOCMTb BUMOMMMBUA OO YMOB POAIOYOCTI IpyHTY. [Ona copmyBaHHA 1 U HacCiHHSA i
BiANOBIOHOI KiNbKOCTI conomu BiH Bukopuctosye 4,5-6,0 kr asoty, 1,7-2,0 kr goccopy, 3,8-4,0 kr
kanito, 2,5-3,0 kr kanbuito, 0,8-1,3 kr MarHito Ta iHWi MikpoenemMeHTu, nepeaycim moniéaeH Ta dop.

B YkpalHi ropox MOXHa BMpOLLyBaTW B YCiX I'PYHTOBO-KMiIMATUYHUX 30HAX, agxe MoTeHuian
KpallmMx cydacHux copTiB Moxe pgocsaratm 5,5 T/ra. OgHak 3a HecnpuaTMBUX MOrOgHWX YMOB
BMNpOOOBX BereTauii Mae mMicLe CyTTEBE 3MEHLUEHHS BPOXKANHOCTI ropoxy.

Bigomnii cnoci® BupollyBaHHs ropoxy [1], WO BK/OYAE OCHOBHY i MepeanociBHy MigroToBKy
I'PYHTY, BHECEHHSA JO06PUB, NOCIB HACIHHS 3BUYaNHUM PSAOKOBMM cnocobom, Jornsg 3a nocisamu.

Heponikom BkasaHoro crnocoby € 3HayHe BWMsiraHHA POCIWH rOpoXy Y BOMOr POKW, BHACMigoK
YOro OCBITIIEHICTb CEepeaHIX Ta BEPXHiX ApYCiB NUCTKIB 3MeHLWYyeTbesa 0o 6,5 Ta 19,3 % BignosigHo, sk
Hacnigok - 30-60 % HWXHBOI YacTuHM cTebna Ta 6nmu3bko 64 % nUCTKIB nepegvacHo XOBTiE Ta
BigMUPAE, a B peLUTU NNCTOYKIB 3HKYETbCS aKTUBHICTb xnoponnactie. Kpim Toro, B cepegHbOMy Ha
12 % 3meHLWYyeTbCA Maca HacCiHHA | Ha 17 % KiNbKiCTb HACIHMH 3 POCMUHW, PI3KO 3HWXKYHOTbCA
BpOXaWVHi sIKOCTi 3epHa. B nonernmx nociBax ropoxy 3HadHa 4acTuHa NIogoHOCHMX BYy3niB (go 25-
50 %) y pocnvH - 6e3nnigHa, B pe3ynbTaTi YOro ypoXawHiCTb KyNbTypy HE TiNlbKWM 3MEHLLYETLCSA, ane
" cTae HecTabiNbHO NO poKax.

3 MeTol BUPILLIEHHS L€l BaXIMBOI NpobnemMun cenekuioHepamu Oynu CTBOpPEHi 0e3nMCTOYKOBI
COpPTW ropoxy 3 NiABULLIEHOD CTINKICTIO 4O BUNSIraHHS, WO Aa€ MOXMBICTb IM 3a HE3HAYHOI FINCTKOBOI
noBepxHi popmyBaT 4OCUTb BUCOKY BPOXaMHICTb 3epHa. PocnnHn Takux copTiB hOpMYHOTb NMOLLY
nnCTKiB y cepeaHboMy Ha 41 % MeHLy, HiK TIMCTOYKOBI (DOPMU, ane OO HaCTaHHS NOBHOI CTUIIOCTI
3epHa BOHW 3HAYHO CTINKiWi OO0 BUMSIraHHA. K HACnigoK - 3a O4HAKOBOI TPMBASOCTi BereTauiiHoro
nepiogy MOXHa ogepXaTu ypoXalHiCTb FOpOXy He HWXYY, a HaBiTb BULLY, HiX Y NIMCTOYKOBUX COPTIB,
Ta NpoBoAnTM 36MpaHHs NociBiB NPSAMUM kombaHyBaHHAM [2].

Hanbnwxyoro aHanora He 6yno 3HangeHo.

3agava KopucHoi mogeni nonsirae y 36inbLUeHHI BpOXXamHOCTi ropoxy.

MocTaBneHa 3agjava BUPIWLYETLCA TUM, LLO CMOCIO BMPOLLYBAHHS FOPOXY BKIOYAE OCHOBHY i
nepeanociBHy MiAroToBKY I'PYyHTY, BHECEHHS O0OPUB, MOCIB HACIHHA CyUiNbHUM pPSAOBUM cnocobom,
gornag 3a nocisamu 3 6G0poHYBaHHAM OO i micnsa cxogis, npudomy, Yepes 10-12 gHiB nicnsa cxogis
NPOBOASTb NiAKOLYBAHHSA BEPXHBOT YaCTUHN CTeDOEN ropoxy Ha MOOBMHI NOCIBHOI NMOLLI HA JOBXUHY
6-8 cm.

lMigkoLweHi nociBn yTBOPIOKTL Big 2 A0 7 cTeben Ha ogHY POCMMHY i3 CNNAYUX NasyLwHUX BpyHBLOK
nnctkis. Ctebna, Wo 3HOBY YTBOPUIUCS, BMKOPUCTOBYKOTb AN CBOMO POCTY ACUMINAHTU TUX, LLO
3anuwunuca 3-4 nNUCTKIB Ha nigpisaHomy cTebni, SKi AOBLUE 3anULLIAaKTLCA 3€NEHMMMU | MOXYTb POCTM
B MOPIBHSIHHI 3 TaKNM e NIUCTAM Y KOHTPOMbHUX pocnuH 6e3 nigkowyBaHHs. PocnnHmn BCTUrawTb Le
0O nigkowyBaHHA cOpMyBaTU pPO3rany>XeHy KOpEeHEeBYy CUCTEMY (3a YMOBM pPaHHbOIO TEPMiHY
nociBy), sika Takox 3abe3nedye 3HOBY yTBOptoBaTW cTebna enemMeHTamu XuBneHHs. B xogi
noAanbLIoro pocTy ropoxy MonoBuMHa cTeben, Lo 3HOBY YTBOPMIMCS, BigMupae, a ctebna, ski
BMPOCTalTb 3 MNa3ylHUX OPYyHbOK 3apOAKOBMX JIMCTOYKIB (JTYyCOYOK) Y KOPEHEBOI LUMIKMA POCIMHM,
AaloTb HaciHHS. Mpu nigkowwyBaHHI pocnuH ropoxy 36inbyetbes B 1,5-2 pa3u nnoLla 3eneHoro nucTs
Ha OOHY POCMWHY i BOHW Ha 8-12 AHiB AoOBLUE aCUMINIOITb | HAKONMUYYOTb CyXi PEYOBUHU B NMOPIBHAHHI
3 HenigkoweHuMn pocrnvHamu. BignosigHO OO0 UbOro TepMiH [03piBaHHS rOpoXy i ONTMMarnbHUN
TEPMiH MOro 30MpaHHs y MiOKOLWEHUX POCIWH HacTynae Ha 8-12 AHiB MmisHiwe, HiX y pocnuvH 6e3
nigkowyBaHHs. Kpim Toro yncrno 606iB i HaciHHA y NigKOWeEeHMX pOCnvH 30inbLIyeTbCA. Takum YMHOM,
MOXIUBICTb PErynioBaHHSA TEepMiHIB 4O3piBaHHS i TEPMiHIB 30MpaHHS ropoxy Ha BENWKMX MroLlax B
onTUmarnbHi TepMiHM 3abe3nevye 3Ha4YHi 3HWKEHHS BTpAT ypoXaro i JogaTkoBy 400aBKy ypoxaro Ha
22,4 %.

3anponoHoBaHWi cnocibé BMPOLLYBaHHA TOPOXy peani3oBaHWWA HacTynHWM YuHOM. [lonboBi
pocnian nposedeHi Ha gocnigHomy noni 3aknagy Buwol oceit  "lModinbCbkuin  AepXaBHUN
yHiBEpcUTET" B yMOBax HOPMAanbHOITO pPOKYy i BUPOOHMYa nepeBipka npoBedeHa B YyMOBax
MOCYLLNTMBOIO POKY, KOnu B TPETi Aekadi TpaBHa Oyna nocyxa i Bnpogox 20-31 TpaBHA He Oyrno
XogHoro pouwly (onagis B 1-in gekapi TpaBHs Bunano 1 MM abo 5 % po cepegHbo-6araTopivHoOi
Hopmu) | 5 awHiB 6ynn 3 BigHOCHOK BomoricTio NoBiTpst MeHwe 30 %. 'PYHTU - YOPHO3EeM TUMOBWIA,
cnoci6 ciBbu - 3BUYaMHWI pAgoOBUIA, HOPMa BUCIBY 1,2 MIH LUT. HACiHHS cxoxocTi Ha 1 ra. Po3mip
ob6nikoBmx AinsHok 100 M2, MOBTOpHOBaHICTb 4-X KpaTHa, copT ropoxy Eco. lMpu nigkowyBaHHi
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BUOANSANN BEPXHIO YacTUHy cTebna 3aBOoBXku 6-8 cMm B pi3Hi TepMiHu: B nepiog yepe3 10-12 gHie
nicns cxofis, Konu AoBxuHa cteben cknagana 12-17 cm i yTBopeHa 5-6 nuCTKIB 3 OfHiE0 napoo
nucToukKiB: y hbady ByToHI3auii, Konm Ha cTebnax yTBopeHo 1-2 NUCTKM 3 ABOMa napamu MCTOYKIB i B
TOYUi pOCTYy € ManeHbki OyTOHW, MPUKPUTI NPURMCTKAMM OCTaHHLOrO NucTKa: y a3y MacoBOro
UBITIHHA TOPOXYy MNpW YTBOPEHHI 2-3 NUCTKIB 3 TpbOMa napamu JIMCTOYKIB, KONM Ha HWKHbOMY
nnogoBOMY By3Mi YTBOPIOKOTLCA Mrocki 606u 3aBaoBxkkM 1-2 00 4 cM, HA APYroMy - LUBIT i B TouLi
pocTy - Benuki 6yToHW. TepMmiH 36upaHHAa - npu pospiBaHHi 50-75 % 606iB po3ainbHMM cnocobom.
O6nik ypoxatw npoBogunM nicna obmonoTy AiNSHOK KomOaiHOM MEeTOAOM  3BaXyBaHHSA 3
nepepaxyHkoMm Ha 14 %-Hy Bonorictb i 100 %-Hy ynctoTy. MatemaTtnyHa oOpobka ypoxxamHUX AaHUX
nposegeHa MeTogoM AUCMEPCIAHOro aHaniay.

Y HopManbHOMY 3a MOrogHMMK yMOBaMK poLi Big MigKoWyBaHHSA POCIMH ropoxy yepes 12 gHis
nicnsi cxonis (3a 9 AHiB 40 HAacTaHHsS ¢ha3n OyToHiI3auii) oTpumaHa Hagbaska 6,5 u/ra abo 22,4 %, npu
nigKoLyBaHHI y a3y MacoBOro UBITIHHA edeKT Takui e, a Npu nigkowyBaHHi y da3sy OyToHi3auii
HagbaBka ypoxato He crnocTepiranacd, To6To piBeHb ypoXatl HaciHHS ByB TakuM xe, 9K i B KOHTpOni
6e3 nigkowyBaHHA. Pe3ynbTatu gocnigis npuseaeHi B Tabnuui 1.

Tabnvusa 1
PesynbTatu gocnigis 4ns BMpOLLYBaHHS ropoxy
HopmanbHun, 2024p. Cyxui, 2025p. CepegHin
. . [aTta [aTta ypoxau,
BapiaT nocriny nigkowyBaHH| 30MpaHH| Ypoxa| nigkowysaH Ypoxaiw
. 30MpaHHs u/ra
a A " u/ra HSA u/ra
bes nigkowyBaHHs - 22,07 28,7 - 12,07 22,4 25,1
MinkowyBaHHs  depes 4, o 30,07 | 35,2 02,05 20,07 | 235 | 293
10-12 gHiB Big cxopais
Q'ﬂKOF”VB?.””" y @33 904 01,08 | 27,8 03,06 20,07 | 205 | 24,1
yTOHi3aLii
MlipowysanHa y a3yl 45 4 03,08 | 38,0 15,04 20,07 | 16,1 | 27,1
MacoBOrO LBITiHHSA
Be3 nigkowyBaHHs - - - - 20,07 16,7 -
HIPos, u/ra - - 3,23 - - 2,32 -

Hapb6aBka ypoxato B 6,5 u/ra abo 22,4 % NOSACHIOETbCA TUM, WO Ha POCNMHI 3BinbluyeTbeA
KinbkicTb cteben Big 2 4o 7 wT (MOMOBMHA 3 HUX MOTIM BiAMMPAE), 3a PaxyHOK Yoro i 36inbWyeTbCcs B
1,5-2 pasu nnowia NUCTKIB B MOPIBHSAHHI 3 KOHTPOMbHUMWU pocnuHamu. Tak, B HOpManbHWA piK
MakcumarbHa nnowa nucTtkie y dasy uBiTiHHA 505,7 cm?/pocnuHy B KOHTPOSi, @ Npy MiaKOLyBaHHI
yepe3 12 pgHiB nicns cxodiB BOHa cknagae B U X ¢asy 927,6 cm /pocnuHy, maca LuMX fUCTKIB
AopiBHIoe BignosigHo go 7,61 i 18,09 r/pocnuHy.

Mpu nigkowyBaHHi y ady OyToHi3auii MakcumanbHa nnowa nuMcTa Yy a3y UBIiTiHHSA
748,2 cm?/pocnvHy i ix maca 12,59 r. B ubomy Bunaaky ctebna, siki 4arloTb HaCiHHS, YTBOPHOOTLCS
O[HOYACHO i 3 MAa3yLWHUX GPYHBOK 3apOAKOBUX NIMCTOYKIB i iX MA3yLIHUX OPYHbOK BEPXHIX OBOX FNINCTKIB
[0 TOYKK 3pi3dy cTebna.

Mpwv nigkowyBaHHi y a3y MacoBOro UBITIHHS MakcumarnbHa niowa nuctsa 840,7 cm?/pocnuHy i ix
maca 14,61 r. Npu uboMy TepMiHi NigKowyBaHHA cTebna, Wo AalTb HACIHHS, YTBOPIOKTLCA TifbKM 3
NasyLHWUX My4YKkiB BEpxXHiX 2-3 NWUCTKIB neped TOYKOW 3pidy cTebrna. HespyyHiCTb i BUTONTYBaHHS
POCIMH CMOCTEPIratnTbCA HaBITb NPU py4YHOMY Ccnocobi iX NigkowyBaHHSA 3a AOMOMOIor Kocu y chasy
MacoBOro LBITIHHSA rOpoxy.

3a ciMm gHiB go 36MpaHHS KOHTPOSIbHMX POCIWH Mowa 3efeHOoro NUCTS B 3MeHwWunacs go
199,8 cm /pocnuny, To4i SK Y NiAKOLWEHMX iX Miowa CKragae BianoBiAHO NO TEPMiHAX MigKOLWYBaHHSA
410,7: 292,3 i1 516,5 cm?/pocnuHy.

BignoeigHo 0o UbOro [o3piBaHHst ropoxy (i oNTMManbHUI TEPMIH MOro 36MpaHHS) Yy NigKOLWEeHMX
POCNWH HacTae B HOpManbHi pPokM Ha 8-12 AHIB ni3Hilwe Big4 KOHTPONbHWUX pocnuH. Tak, npu
nigkowyBaHHI Yepe3 12 [OHIB nicns cxofiB [o03piBaHHS ropoxy Hactano Ha 8 AHiB nisHiwe 3a
KOHTPObHi POCINHMW.

AHanorivHi gaHi oTpMMaHi B cyxoMy poLi, Konv ropox 6e3 nigkowwyBaHHs [o3piB i OyB roToBuin Ao
30MpaHHs, a NigKoLIEHI POCITMHU JO3Pinu i BUSIBUNNCA FOTOBI [0 30MpaHHA Ha 8 AHIB nisHiwe.

TakvMm 4MHOM, BiOKPMBAETLCA NPOCTa MOXIMUBICTL PEryroBaHHA TEPMIHIB A0O3piBaHHA i TepMiHiB
36upaHHa ropoxy Ha Benukux nnowax (500 ra i 6inbLie) B onTumanbeHi CTpoku i 6e3 icToTHMX BTparT, a
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y BOJIOTi i HOpPManbHi pokM oTpumatu we 22,4 % Hagbaskv ypoxato Big nmigkowyBaHHs Yepes 10-12
OHiB nicns cxopiB. Hanpuknag, y BUMPOBGHWYMX yMOBax nepeBipka LbOro TepMiHY MiAKOLYyBaHHS
nociBiB ropoxy nokasana Benuky e(pekTUBHICTb Yy NOPIBHSIHHI 3 KOHTPONbHUMW pOCnUHaMK, ki Gynm
3ibpaHi ogHoyacHO 3 nigkoweHMMK pocnuHamu B nepiog 4vepe3 10 gHiB nicna cxopiB i y dasy
OyToHizauii. Tak, 6ionoriyHUn ypoxxa HacCiHHA ropoxy B CyxOMy poui, nigkoweHoro vyepe3 10 gHis
nicnsi cxofis, KON Ha POCnMHaxX yTBOPMNOCh 5-6 NUCTKIB 3 OAHIE0 Napok NUCTOYKIB, cknas 23,5 u/ra,
npv nigkowysaHHi y dady 6yToHisauii - 20,5 u/ra, a ypoxan HaciHHA Y KOHTPOSMbHUX POCMVH 6e3
nigKoLyBaHHS, ane 3ibpaHoro ogHoO4YacHo 3 NiAKOLEHMMI pOCnMHaMK, cknae BCboro 16,7 u/ra, To6To
MeHLue Ha 4,8-6,8 u/ra abo Ha 28,7-40,7 %. HapgbaBka ypoxato B LibOMYy BMNagKy MOSICHETLCSA TUM,
Lo Apyre KOHTporibHe 36upaHHsa 6e3 MigkolwyBaHHA NPOXOAMIo Ha 8 OHIB Mi3Hille 3a onTUMarnbHUA
TEPMiH, SIKWW B CyXOMY poLi Y HEenigKoWeHUX POCAMH HacTaB Ha 8 AHIB paHiwe, HiK Yy NigKoWeHnX
nociBiB i ypoxan HaciHHA mpu uboMy cknas Ha 21,9 % abo Ha 4,7 u/ra Ginbwe (NpyM HaNMEHLIN
icTOoTHIN pisHmui HIPos-2,32 u/ra), HiXk B KOHTponbHOMy. CTanocsi Le BHacrigoK CaMOOCUMaHHS
nepespinoro ropoxy.

MopiBHIOKOYM ypOXKal HACIHHS ropoxy Bif KOHTPOMbHUX POCIMH, 3iGpaHUX CBOEYACHO, 3 YPOXaEM
NigKOLWEHMX POCNNH B CyXOMY poLi, konn Byna cunbHa BeCHsAHa nocyxa, BUAHO, L0 BiH OJHAKOBUWA,
TOGTO 3HaXOAWUTLCH Ha OOHOMY PiBHi, 32 BUHATKOM BapiaHTy, y SIKOMY MiAKOLLYBaHHA NpOBOAWMN Y
a3y macoBoro UBiTiHHS. [ligkowyBaHHSA ropoxy y a3y MacoBOro LBIiTIHHS B CyXi POKM MPOBOAMTU
HeJOoUINbHO, OCKINbKX ypOXan HaciHHA npu LbOMYy 3HWXKyeTbcs Ha 5,3 u/ra, abo Ha 24,8 % B
NOPIBHSIHHI 3 YPOXXa€eM Bif HENIAKOLEHUX POCINH, 3ibpaHMn CBOEYacHO.

BrkopucTaHHs1 3anponoHoBaHOro cnocoby BUPOLLYBaHHA FOPOXY i3 3aCTOCYBaHHSIM MigKOLLyBaHHS
pocnvH B nepiog 4epe3 10-12 pgHiB nicnsa cxopiB 3abeaneyye y MNOPIBHSHHI 3 BiAOMWM HACTYMHI
nepeearm.

Y HOpManbHi poKM OTpUMYIOTE AoAdaTtkoBo 6,5 u/ra abo 22,4 % ypoxaw HaciHHA 3a paxyHOK
36inblUeHHs nepiogy BereTauii Ha 8-12 gHiB i 36inblweHHs nrowi nucTkiB B 1,5-2 pa3u 3a paxyHok
BinbLworo yucna creben.

Y HopMmarbHi i B cyxi poku 36inbLuytoTb Nepiog onTMManbHOro TepMiHy 3émpaHHsa Ha 8-12 gHis, Wwo
CMpu1sie TOPOXOCi0YUM rocnogapcTBaM cBoeyYacHo 30mpatu ropox 3 Benukoi nnowi (500 ra i 6inbwe),
KOMM NOYMHaTb 30MpaHHA HEMigKOLEHOI MONIOBMHU MOCIBIB i 3aKiHYylOTb 30MpaHHAM MigKOLEHUX
nocisis. Lle gossonsie gogaTtkoBo otpumaTtu 6,8 u/ra abo 40,7 % B MNOpPIBHSAHHI 3 ypoOXaem Bif
HenigKoWeHNX poCnuH, 3ibpaHnx ogHoYacHO 3 nigkoweHumK, To6To i3 3anisHeHHsaM Ha 8-12 gHiB.
Taka HagbaBka (40,7 %) BUXoOWTb 32 paxyHOK CyMapHuX edpekTiB Bif NigKOLYBaHHS i Bif CKOPOYEHHS
BTpaT MPU CaMOBUCUMNAHHI NEPE3Pifioro ropoxy.
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