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XXUBJIEHHA POCJIUH KYKYPYA3U HITPOTEHOM HA JTYYHO-
YOPHO3EMHOMY I'PYHTI 3A PI3HOCTPOKOBOI0 MIHEPAJIbHOIO
YOOBEPEHHSA

Y cratti HaBeaeHO pe3ynbTaTU AOCAIAXKEHb OKPEeMMX NOKa3HMUKIB
Q30THOIO0 XXUBJIEHHA KYKYPYA3U HA JIY4HO-YOPHO3EMHOMY I'PYHTi 32 OCiHHbOIO
M BECHAHOro BHECEHHS MiHepaJibHUX [o6puB. BcTaHOBNEHa pi3HUMUA MiX
BMICTOM pi3HUX POpPM i CNONYK HITPOreHy B FPYHTi, 3aCBOEHHAM €JIEMEHTY
pocnMHaMu npotAroM Beretauii. JloBeaeHo, WO BeCHAHe BHECEHHA Ao6puB
3abe3neyye BMLMA piBeHb AOCTYNHOrO a30Ty Ta cnpusic epeKTUBHILIOMY AOro
BMKOPUCTAHHIO POCJIMHAMKM, BOAHOYAC, OCiHHE 306anaHcoBaHe ypno6peHHsA
CNpUSi€E YTBOPEHHIO FiApoNi3oBaHUX cnonyK. 3i 30i/iblLUeHHAM HOPM a30THUX
A06pMB 3pOCTAE BMICT HITPOreHy B POC/IMHHUX TKAHUHAX Ta IHTEHCUBHICTb MOro
3acBo€HHA. Noka3aHo, Wo epeKTUBHICTb a30THOMO XXUBJIEHHA 3aNIeXXUTb Bif
36aNaHCOBAHOCTi cucTeMM yaoOpeHHA Ta BiANOBIAHOCTI CTPOKIB BHECEHHS
disionoriuvHumM nortpe6aM KynbTypu. OTpMMaHi pe3ynbTaTtu MOXYTb OyTu
BMKOPUCTAHI ANA ONTUMiI3auii cucteM yanoOpeHHA KYKYPYyA3u Ha Jy4YHO-
YOPHO3EeMHUX IPYHTaX.

Knw4oBi cnoBa: >XWBNEHHA KYKypyA3w; JNy4YHO-YOPHO3EMHWUW [PYHT;
MiHepanbHi 4OOPUBA; HITPOreH; CTPOKU BHECEHHSA [O06pPUB.

MocTtaHoBka npobnemun. OnTuMi3auia a30THOIMO  >KMUBJIEHHS
KYKYPYA3W Ha JIYYHO-YOPHO3EMHUX IPYHTAX 3a/MLIAETLCS aKTyasIbHUM
NUTaHHAM. [paKTUYHI peKoMeHAauil Wwoao HOpM yoobpeHHS KYKypyAa3u
0a3ylTbCsA Ha PiBHI 3anfaHOBAHOI BPOXXAMHOCTI Ta POLKYOCTI FPYHTY.
Opi€eHTOBHI HOPMKU CTaHOBNATbL 6NM3bKo 15 Kr A.p. Ha dopMmyBaHHA 1 T
3epHa Ha poatunx rpyHtaxino 20 — Ha MeHLWw 3abe3ne4yeHnx eneMeHTamm
»unsnenHs [6; 7]. 0gHaK, cy4yacHi TeXHONOril BUpPOLLYyBaHHA CNPAMOBaHi Ha
pauioHaNIbHe BUKOPUCTAHHA pecypciB i nepenbayatoTb YTOYHEHHS HOPM i
003 [obpuvB 3 ypaxyBaHHSIM COPTOBMX 0OCOGNMBOCTEN, pe3ynbTaTiB
FPYHTOBOI OiarHOCTUKK, norogHux ymos. Ocobnmeol yBarn notpebytoTb
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OOCHIiOXKEeHHs Wo[o aganTtauil HopM 0o6bpuB 0 3MiH KNiMaTy, NigBULLEHHS
edeKTUBHOCTI iX Ail, eKkonoriyHo 6e3neyHnx cucTeM 3actocyBaHHsa [1; 2].

JlyuHO-4yopHO3eMHi rpyHTU Jlicocteny YKpalHM Big3HA4YalTbCSA
BUCOKMM  BMICTOM TyMyCcy Ta CHApUSTAMBUMMU  arpodi3vyHnMu
BJIACTUBOCTAMW, OOHAK 3HA4yHa 4acTMHA HiTporeHy nepebyBae y
3B'I3aHOMY CTaHi 1 CTAae AOCTYMHOI Nnwe B npoueci MiHepanisauil. Tomy
HaBiTb Ha POOKYNX PPYHTAX 3aCTOCYBAHHS MiHEepaNbHUX a30THUX Ao6pus
€ HeobOxigHuM pans 3abe3neyeHHs BUCOKOro PIiBHA BPOXKAUHOCTI
KYKypyAa3wu.

AHani3 ocTaHHix gocnipKeHb i nyb6nikauin. YncneHHi gocnigKeHHs
OCTAHHIX POKIB NiATBEPAXYIOTb, L0 OMNTUMI3aLiA a30THOrMO >XWUBJIEHHS
3abe3neyye iCTOTHe NigBULLEHHS BPOXKAMHOCTI KYKYypya3un — y Mexax 20-
40%, a 3a IHTEeHCMBHUX TexHosnorin HaeiTb 6inbwe [3; 4]. BogHouac
BIAMIYAETbCA MNOKPALLEHHA MOKa3HUKIB SAKOCTI NPOAYKUil, 30Kpema
3pOoCTaHHA BMicTy 6inka B 3epHi [5]. Pa3om i3 TuM, HaaMipHe BHeceHHs
a30THUX [06pMB He CyNnpOBOAXKYETbLCSA MNPOMOPLIMHUM 3POCTAHHAM
BPO>XAWHOCTI Ta NPU3BOOUTb 00 3HMXKEHHSA KoedilieHTa BUKOPUCTAHHSA
a30Ty pocnmHamu. KpiM TOro, ue CrNpUYUHSIE HEraTMBHI EKOJIOriYHi
HacnigKW, TakKi K HAaKOMWYEHHSA HITPATIB Yy FPYHTI, IX BUMMUBAHHA Y
NiArpyHTOBI BOOM Ta BUKUAW MapHUKOBUX rasiB [6]. Y 3B'A3Ky 3 uum
ocobnmBol aKTyanbHOCTI HabyBae oNTUMiI3auia CcUCTEMU a30THOTO
ynobpeHHsa. OnybnikoBaHi pe3ynbTaT HayKOBMX O0CAIAXKEHb MOKA3YyTb
aKTyaNbHICTb NpobsieMn onTUMI3auil a30THOMO XXMBJIEHHSA KYKYPYA3M Ha
NIY4YHO-YOPHO3eMHUX rpyHTax. 0OcobnuBoro 3Ha4YeHHs HabyBawTb
OOCNIiOXXEeHHSA, CNPAMOBAaHI Ha aganTauilo HOPM BHECEHHS a30Ty A0 YMOB
KNiMaTUYHUX 3MiH, nNigBULLEHHSA KoedilieHTa WNOro BWUKOPUCTAHHSA
pocaMHaMM Ta po3pobKy eKonoriyHo 6e3neyHnx cuctem ynobpeHHs [7-8].

Meta, 3aBpaHHA Ta METOAMKM NpPOBEAEHHA AOCNIMKEeHb.
Hocnipg>xeHHs npoBepeHi npotarom 2024-2025 pp. y AoBrotpueasoMy
No/IbOBOMY gocnifi, skun Begetbca 3 1956 poky kadenpoto arpoxiMii Ta
SAKOCTI  MpoAayKuil  pocanHHMuTBa  HauioHanbHOro  yHiBepcuTeTy
GiopecypciB i npupopmokopuctyBaHHsa YkpaiHu (puc. 1). Po3sTawyBaHHS
rocnopgapcrtea: ceno [lweHnyHe BacunbKiBCbKOro panoHy KuiBCbKOI
obnacrTi, nicoctenoBa 30HU YKpalHu. TpuBanun gocnig — ABi N'ATUTUNINBHI
3epHO-NpPOCanHi CiBO3MIiHN.

[ocnigHe none € 4YacTUHOK CiBO3MIHW 3 HAaCTYNHUM YepryBaHHAM
KynbTyp: 6araTtopivyHi TpaBu, COHALWHUK, NWEHNLS 03MMa, KYKypyA3a Ha
CUNOC, AYMIHb.

CxeMa pocniny HaBeneHa B Tabnuui 1.
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AHaniTMYHMn 6NOK QoCNigXKeHb BKJKOYAB arpoxiMidyHi nabopaTopHi
aHani3un, aki nposogmnucsa B nabopartopisx Kadenopun arpoximil Ta SKOCTI
npogykuii  pocnuHHmutea iM. 0.l yweukiHa, 3a nNPUNHATUMMU
MeTOAMKAMU Ta METOAAMMU, 3 HACTYMHOK CTAaTUCTUYHOK 0OPOOKOK AaHMUX.

MeToon npoBeOeHHA OOCNiIAXXeHb: MOoSIbOBUKA Ta NlabopaTopHUM
[OCNign, arpoximiyHi Metogu, ¢isionoriyHi, MeTogu MaTeMaTU4HOIl
CTaTUCTUKM.

Puc. 1. CtauioHapHun gocnig (3HiMok 3 nnatdopmu BnJl1A) kadenpm
arpoximii Ta akocTi npoaykuii pocnnHHnytea HYBIl YkpaiHum
(BM HYBIMN YkpaiHn «ArpoHoMidHa gocnigHa cTaHuis»,
po3TawysaHHa: 50.079, 30.222)
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Tabnuug 1
CxeMa pocnify 3 ribpuaamMn KyKypynsun pisHOro CTpOKy CTUIIOCTI

Ho6pusa, kr/ra ¢.m.
BapiaHT Ctpok MOHoaMf)HIf/Id)OCd)aT kap6amin
BHECEHHS (11:52:0) + (46% N)
Kanin xnopuctun (60%) ’
Be3 pobpus ) ) )
(KoHTpONb)
N140P75K75 BeCHa 144 + 125 270
N140P75K75 OCiHb 144 + 125 270
N90OP50K50 BeCHa 96 + 83 180
N90(50+40)P50K50 |  2¢'MP* 96 + 83 180
N40 BecHa

Binbip 3pa3kKiB pOCAMH i FPYHTY NPOBOAWUIN, KONU WOHanMeHLwe 75%
POCNUH yBIAWAM Yy BigNoBigHWMA eTan opraHoreHe3sy. Bigbip 3pa3kis
FPYHTY npoBOAMBCA Yy BepxHboMmy wapi 0-25 caHTMMeTpiB, NOTIM
NiAroTOBJIOBANIM NOro A0 aHani3iB 3 N0AaNIbLLUNM BU3HAYEHHSAM: PYXOMUX
OpraHiYyHMx pe4yoBuH - 3a Eroposum M. A, BMicTy BoONOrM -
TepMOrpaBiMETPUYHUM METOLO0M, BOOOPO3YMHHUX OPraHiYHNX PEYOBUH —
y BOOHIN BUTAXKLI, @30Ty — NyXHOrigponizoBaHoro 3a Metogom KopHoinaa
Ta HITPATHOMO a30TYy — NOTEHLIOMETPUYHO, 33 AOMNOMOrOH IOHCENEKTUBHUX
eNeKTPoAiB, pyxoMux cnonyk ¢ocpopy 1a 06MiHHUIM Kanii — 3a METO40M
Mauwurina B.11., pH BoAHOro Ta CONbOBOro — NOTEHLIOMETPUYHUM METOAOM.
Y 3pa3Kax poCAMHHOIo MaTtepiany, Nicns NiAroTOBKWN | MOKPOro 030J1EHHS,
aHanNiTMYHO BU3HAYeHO BMICT @30Ty (HiTporeHy) $oTOMeTpUYHMM METO40M
i3 peaktmBoMm Heccnepa. O6nik ypo)aw npoBoaunu nig 4ac ¢daswu
MOJIOYHO-BOCKOBOI CTUIIOCTI 3epHa.

NMoKa3HMKM NOCIBHOro MaTepiany HaBedeHi y Tabn. 2.

Tabnuusa 2
XapaKTepuCcTMKa NOCIBHOro MaTepiany, CoOpT, penpoaykKuis, Kknac
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Buknan ocHoBHOro Martepiany pocnimKeHHA. POCNMHN NOYMHAOTD
3aCBOOBATU HITpOreH i3 rpyHTy Big ¢opMyBaHHsS cxopiB. ornMHaHHSA
KOpPeHeBOK CMCTEMOI Ta MOro TPAHCMOPTYBAHHA 00 NMCTKOBOro anaparty
BinOyBa€ETbCS [OCUTb IHTEHCMBHO | MOXXe TPUBATU Bif KiJIbKOX XBUJIUH [0
KinbKox rognH. O6MiH a30TUCTUX CNONYK | NPOLECH CUHTE3Y Ta OHOBJIEHHS
OinkiB TpuBalTb MPOTArOM YCbOr0 OHTOrFEHe3y POC/AIMHU, O0fHaK
IHTEHCUBHICTb | CAPSAMOBAHICTb IX 3MIHIOTLCA 3aNIeXXHO Big eTany
po3BUTKY [3; 9]. Ak HacNiOoK, KOHLEHTPALis eNeMeHTY B OKPEMUX OpraHax
POC/IMH KYKYPY/A3U € ANHAMIYHUM noKa3Hmkom [10].

Cepen, ©$OpM HITPOreHy JYXXHOTIQPOi30BaHI MOro CHONYyKU €
HaAanMBNMXKUYMM pe3epBOM XUBJEHHSA KynbTyp. Big noro BMicTy y PpyHTI
3aN1eXUTb KINbKICTb TPaHCPOPMOBAHUX MiHEPANbHUX pedvoBUH. BiH
BKJIIOYAE CMOJIYKW, WO NEerko nignatTbCa po3KSiafdaHHIo, 6e3 HiTpaTHol
dopmun. Y xopni Beretauil pOCANHN 3aCBOKOOTb MiHepanbHi dopu, | BMICT
NYXHOTiAPONi30BaHUX CNOJIYK MiAOAETLCA ANHAMIYHMUM 3MiHaM [11; 12].

HopMu nobpvB NO3MTMBHO BNAMBAMIM HA BMICT HITPOTreHY y FPYHTI.
Hanbinblwy pi3HMU Yy BMICTI NY>XHOTigPONI30BaHUX CNONYK HITPOreHny,
NOPIBHAHO 3 KOHTpoJsieM, BcTaHoBneHo y BapiaHTi N140P75K75 ociHb —
33-24 Mr/kr rpyHTy. TpMBaniwa B3aeMogis HOPMU HITPOreHy 3 FPYHTOM
CMPUSIE YTBOPEHHS pe3epBHOro HiTporeHy (puc. 2).

16
14
12
10 - — -
8 —
6
4
2
0 [ | | |
6e3 nobpus BecHa OciHb BecHa OciHb
KoHTponb N140P75K75 N140P75K75 N90P50K50  N90(50+40)P50K50

@ 4-5 nuctkiB @ BUKUOAHHA BonoTer D noBHA CTUTNICTb

Puc. 2. BMicT ny>KHOrigponi3oBaHMX CNONYK HITPOreHy B TY4HO-YOPHO3EMHOMY
kapboHaTHoMy rpyHTi, Mr/100 rpyHTy
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3a nopiny HiTporeHy Ha N50 i N40 y cknapi cucTeMi >XMBNEHHS
N90(50+40)P50K50 BMicT Ny>KHOriApPOi30BaHOro HITPOreHY BULLMIA, HiXK
33 BHECEHHS yCiel HOpMKU gobpwue, To6TO ApobHE BECHAHE HAOXOO4XKEHHS
HiTpOreHy B PpyHT 3abe3neyye [00aTKOBE XUBJIEHHS MiHEpalibHUM
HITPOreHOM, i pe3epBHi MOro CrnoJlyKN BUKOPUCTOBYKTLCSA POCSIMHAMMU
cnabuwe.

Y xopi BereTtauil KinbKiCTb [OCNIOXYBAHOr0 HITPOreHy B [FPYHTI
3MiHIOBaNacsH, WO NOB'A3aHO i3 3aCBOEHHAM MOro pocsiMHamu. [NopiBHAHHS
OVHAMIKN BUKOPUCTAHHSA HITPOreHy y nepiog 4—-5 NUCTKIB — BUKUAAHHSA
BOJIOTI Ta BUKWOAHHS BOJIOTI — MOBHA CTUIICTb CBiAYMTb, LLO NEpLUnn
eTan € IHTEHCUMBHIWNNA Y BUKOPMUCTAHHI HITPOreHy 3 rpyHTYy. BwMmicT
NY>KHOFiQpPONi30BaHMX CNONYK 3MiHIOBABCS 3a/1€XKHO Bifg HOpMU 06puB.
Ane HamBuWi MNOKA3HMKKU Pi3HULI Big3Ha4vyeHi B nepiog Big ¢asn
4-5 NnUCTKIB A0 BUKMOAHHS BOJIOTI.

[iapoNni3oBaHMM HITPOreH — MOKA3HWK [PYHTY, SKUW BaXXJINBO
BPax0BYBaTM Yy PO3PaxyHKy HOPM i o3 nobpus, po3pobneHHi cucteMm
3acTocyBaHHSA 0obpue. MiHepanbHi CNONYKX HITPOreHy npenctaBfieHi y
HaAMBINbLWIN KiNbKOCTI HITPAaTaMW M aMOHIEM 3 ypaxyBaHHAM TOro, L0
MPUCYTHI Yy FPYHTI HITPUTU HecTabifibHi N WBUAKO OKUCIKKTLCA [0
HiTpaTiB. Lli cnonykn — g)xepeno XXMBNEHHA POC/INH HiTporeHoM. CaMe 3a
IX HecTaui, ocobnmnBo HiITpaTHOI POPMU, NPOSABIIATLCA XapaKTEPHI 03HAKKU
HecTaudi Ha JUCTI KYKypyasu. JINCTKn cTawTb OMigo-3eneHnM, y3noBxK
LLeHTPaNbHOT XXWUNKN BUHUKAE »0BTe 3abapBneHHs, AKi Ha KiHUi N1UCTKa
npuinmace V-nonibHy dopmy [13].

HiTpaTHa € 0gHIE 3 OCHOBHMX | HAMPYXOMIiLIOK GOPMOIO HITPOreHy
B FPYHTI, WO JIErKO NEPEMILLYETbCA Y FPYHTOBOMY PO34YMHI Ta LWIBUOKO
3aCBOKETLCA KOPEHEBOK CUCTEMOIO POCANH BiSIbHUM HagXxoO)KeHHaM. Lle
noB'sA3aHe 3 npouecamMy TpaHcMipauil: pa3oM i3 NOTOKOM BOOU, SIKUK
NepeMilLlyETbCA BiO KOPEHIB 00 HAL3eMHWUX OPraHiB, HITPATHI I0HU
TPAHCNOPTYOTLCA OO JIMCTKOBOrO anapaTty, Oe BKJ4YAKTbCA Yy CUHTE3
OPraHiYHUX CMONYK | HAKONUYYIOTBCA Y BaKYONsaX KIIiTUH.

PesynbTatm  pocnigeHb  MNOKasanM  4YiTKY  3aKOHOMIPHICTb
30iNbWEHHS BMICTYy HiTpaTiB y FPYHTI 3aneXXHOo Big HOPM | CTPOKIB
BHeCeHHs nobpue. HaMeHWMN BMICT HITPAaTHOro a3o0Ty CnocTepiraBscsa y
BapiaHTax 6e3 BHeceHHs 0obpue. Haneuw,i nokasHukn 6ynun 3adikcoBaHi
y BapiaHTi i3 BHeceHHaM N140P75K75 BoceHn — 19,7 y dasy 4-5 nucTkie
(tabn. 3).

208



BicHuk
HYBIM

Tabnuuga 3
BMicT MiHEpanbHUX CMONYK HITPOreHy B I'PYHTI, MI/Kr

. BukupaHHsa MoBHa
® 4-5 nucTKiB . )
s = BOJIOTEWN CTUTNICTb
BapiaHT 8 &
cel s | £ s | £ S|z
I A T A -
> pd = pd = pd =
bes ; 125 | 209 | 84 | 11,7 | 57 |83
[06puB (KOHTpONb)
N140P75K75 BecHa | 19,5 | 24,5 14,7 11,2 9,6 6,4
N140P75K75 oCiHb | 19,7 | 32,6 13,5 18,5 7,6 192'
N9OP50K50 BecHa | 17,6 | 21,8 12,8 11,6 8,0 7,1
N90(50+40)P50K50 | ociHb | 15,4 | 22,3 1.1 12,5 6,8 7,9

BcTaHoBneHo, Wwo 3i 36inbWeHHAM HOPMU a30THUX 4OOPMB Y CUCTEMI
XUBJNIEHHA KYKYPYA3W BMICT HITPATIB Yy FPYHTI CYTTEBO 3pOCTaB, WO
CTBOPIOBANO Kpawi yMOBM pONns 3ab6e3nevyeHHss POCAMH AOCTYNMHUM
HiTpOoreHoM. BogHo4yac HagMipHe HAKOMUYEHHS HITPAaTIB y FPYHTOBOMY
cepenoBMLL MOXe MaTu HeraTMBHUW BNAWB Ha (i3i0NOriYHUN CTaH
pocnuH. NigBULWEHI KOHLEHTPaLIT CNnpuatoTb 30iNbLLIEHHI0 PO3MIipiB KNiTUH
| MOCUMNIEHHIO 1X OBOOHEHHS, LLO NPU3BOAUTb 00 PO3TArHEHHSA KNITUHHUX
0060/10HOK. YHACNiAOK LbOro TKAHMHM POC/IMH CTalOTb MEHLW CTIMKUMU A0
AiT HA3bKNX TeMnepaTyp, 0cob/IMBO B Nepiof BECHAHNX 3aMOPO3KiB.

Y BapiaHTax i3 nigBUWEHMMM HOpMaMu [06pMB BUKOPUCTAHHSA
HITPATHOrO HITPOreHy pocianHamu BigbyBanocsa Oinblw iIHTEHCUBHO, LWO
NPOSIBNANIOCSA Y PI3HULI MOro BMICTY B FPYHTI MiXX OoKpeMumu ¢pasamu
PO3BUTKY KYKYpyL3u. Lle cBigUnTb Npo aKTMBHILLE 3AaCBOEHHS €N1eMEHTY
pocnnHamMu B nepiogyM Hambinbworo NpuMpocTy 6ioMacn Ta GopMyBaHHSA
reHepaTUBHUX OpraHiB. [TOpiBHAHHA CTPOKIB BHECEHHSA [06puMB NoKasano,
LLLO BMLLMW BMICT HITPATHOIO HITPOreHY y PPYHTI CNOCTepiraBcs y BapiaHTax
i3 BECHAAHMM 3aCTOCYBaHHSAM 006OpUB.

IHWwotw ¢dopMOK MiHEPANBHOIMO HITPOreHy, WO XMBUTb POCSIMHU €
cCnonykn y ¢opMi aMOHIMHUX cofier, WO MakTb HA3BY aMOHIMHOIO
HiTporeHy [6]. Lli cnonyku HaaxoasTb y FPYHT 33 paxyHOK [o06puB, a TaKoXX
y pe3ynbTaTi NepeTBOPEHHS T[iApPONi30BaHMX CMOAYK | OpraHiyHol
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pe4yoBUHU. Y TPYHTIi KiNbKiCTb aMOHIMHOro HiTporeHy 0Oyna BuULLOK
NMOPIBHAHO 3 HiTpaTHOW GOPMOID, ane 3arasibHa TEHAeHUuia po3noginy
BiQHOCHO BapiaHTIiB cxemMu pocnigy 36epiraetbca. HanMmeHwwunm BMicT
Bi43HAYEHO Y KOHTPOJIi NPOTAroM yCi€l BereTauil KynbTypu.

Monopgi pocnuHW, SsIK NpPaBuO, XapaKTepu3ywTbCA NiABULLEHUM
BMICTOM HITPOreHy B TKaHWHAaX, W0 NOB'A3aHO 3 aKTUBHUMU npoLecamu
pocTy 1 $OpMyBaHHSA BEreTaTUBHOI Macwu.

3aCBOEHHS HITPOreHy poc/iMHaMM NOYMHAETLCA BXKe Yy ¢pa3y cxonis.
[MornMHaHHA HITPOreHy KOPEHEeBOK CUCTEMOID | TPAHCNOPTYBAHHSA NOro y
POC/IMHHUMA OpraHiam BiAOYBa€ETbCA NOPIBHAHO wWBMAKo. [lpouecwu
MeTaboniamy i 06MiHy pe4yoBUH, TX OHOBJIEHHS BiAOYBAETLCS MPOTArOM
XUTTA POCJSIMH, afie TEMNU Ta IHTEHCUBHICTb I1X 3MIHIOOTLCA 3aJ1IEXKHO Bif
da3un po3BUTKY KynbTypu [4; 7].

MigBULLEHHA  HOPMW  a30THUX  [0OpPMB  CYNPOBOAXKYETbLCS
3pOCTAaHHAM  KOHUEHTpauil HiTporeHy B pocnumHax. [lpoBeneHi
OOCNIOXXEeHHA [alTb NIATBEPOAXEHHS BaXX/IMBOCTI 36anaHcoBaHoOl
cucTeMun ypobpeHHa Oons ePeKTUBHICTb BUKOPUCTAHHSA LbOr0 €N1eMEeHTY
pocnMHamu. 3a HecTadi ¢ocdopy M Kanilo MNOripwyTbCsa MNpoLecH
TPAHCNOPTY Ta aCUMINALUIT HITPOreHy, WO MNOB'SI3aHO 3 HAKOMWUYEHHSAM
HeBINKOBMX MOr0 CMOJYK Ta 3HUXKEHHAM i3i0N0riYHOM0 PiBHA XXUBJTEHHS.
Pe3ynbTatn aHaniTM4HOro BM3HAYEHHS BMICTY HITPOreHy B POCAMHAX
KYKYPYA3u NpeacTaBrieHi B Tabnuui 4.

Ba)knmBe 3HauyeHHA MawTb TaKOX CTPOKW BHeceHHs pobpwus. 3a
BECHAHOr0 BHECEHHS a30THUX A0O6pMB POCAMHMW, K NMPaBUNIO, Kpauie
3abe3neyvyloTbCsA OOCTYNMHUM HITPOreHOM Yy Mepiod iIHTEHCUBHOMO POCTY,
LLLO MO3UTUBHO BMJIMBAE HA HAKOMMUYEHHS NOT0 B INCTKAX i reHepaTUBHMUX
OpraHax.

OciHHE BHecCeHHsi, 0c0bnMBO 3@ HAOMIPHOrO0 3BOJIOXKEHHS,
CYNpPOBOOKYETbLCA BTpaTtaMu eNeMeHTy 4yepe3 BMMMBaAHHA abo
OeHiTpudikauito. BMICT HITporeHy B pPOCAMHAX TaKOX 3MIHKETbCA 3
¢dasamu (eTanamu) po3BuTky. Came ToMy ONTMMi3aLif cUCTeM yaoo6peHHs
MaE OyTM cnpsiMOBaHa He fuwe Ha 3abe3neyeHHs BUCOKOMO PiBHSA
JKMBJIEHHSA, ane W Ha CUMHXPOHI3auilo HAOXOOXEHHS HITPOreHy 3
notTpebaMm pocsInH NPOTArOM YCbOro nepioay BereTauil.
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Tabnuusa 4
BMICT HiTpOreHy B poCaIMHAaX KYKYypyA3u 3a5exXHO0 Big CUCTEMMU
3acTocyBaHHA gobpus, %
da3za pocTy Ta po3BUTKY

. noBHa
BUKNOAHHS BOJIOTEN )
Baoi CTUTNICTb
apiaHT 4_5. - - s - -
NNCTKIB = S = = 8
(S] [ T O (O]
s [ o s -
= %) e = %)
Kontpone 290 | 221 | 128 | 217 | 152 | 060
(6e3 pobpus)
N140P75K75 4,61 3,35 2,32 3,29 2,55 1,49
(BecHa)
N1{'0P75K75 4,07 2,93 2,00 2,88 2,27 1,04
(ociHb)
N90P50K50 3,43 2,64 1,60 2,52 1,84 1,00
(BecHa)
N99(50+40)P50K50 3,65 2,68 1,78 2,58 1,95 1,08
(ociHb)
HIPgs 0,17 0,25 0,20 0,28 0,30 0,35

BucHOBKK. EMMipuyHi paHi NOKa3ywTb, WO HAaBITb HA JIy4YHO-
4YOPHO3eMHOMY KapboHaTHOMY FPYHTi, HAAINEHOMY BUCOKMM NMPUPOSHUM
noTeHLuianom, edEeKTMBHICTb BUKOPUCTAHHA a3oTHUX  pobpus
BU3HAYAETbCA HE NMWE WNOro KiNbKICTIO U CTPOKaMuM BHECEHHS, a W
36anaHcoBaHicTio cuctemum ypobpeHHs (NPK), ockinbku gediumt dpocdopy
abo Kanito 3HMXXYE 3aCBOEHHSA Ta acuMinAauUilo HiTporeHy. BussneHo, wo
CTPOKM BHECEHHS [o06puB ICTOTHO BMAMBAOTL HAa AWMHAMIKY $K
riaponi3oBaHMX, TaK i MiHepanbHUX CMONYK HIiTpOreHy B r'pyHTi. 3a
OCiHHbOTO BiAMiYa€eTbCA TeHOeHLUia 0o 30iNblUEHHS BMICTYy
rigponizoBaHnx ¢opM, 3a BECHSAHOro BHECEHHS CnocTepiraeTbcs binbLu
cTabinbHe 3ab6e3neyeHHs POCAUH AOCTYNHUMWU OpMaMu HiTporeHy Ta
MEHLUI BTPATW efleMeHTa BHAC/iA0K BUMMBAHHSA | TPAHCHOPMALIN Y FPYHTI.
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NITROGEN NUTRITION OF MAIZE PLANTS ON MEADOW CHERNOZEM
SOIL UNDER DIFFERENT TIMING OF MINERAL FERTILIZATION

The article presents the results of studies on selected indicators of
nitrogen nutrition in maize grown on meadow chernozem soil under autumn
and spring application of mineral fertilizers. Differences in the content of
various forms and compounds of nitrogen in the soil and in plant nitrogen
uptake during the growing season were established. It was shown that spring
fertilization provides a higher level of plant-available nitrogen and promotes
more efficient nitrogen use by plants, whereas balanced autumn fertilization
contributes to the formation of hydrolysable nitrogen compounds. An
increase in nitrogen fertilizer rates led to higher nitrogen accumulation in
plant tissues and more intensive uptake.

The study was conducted in 2024-2025 within a long-term field
experiment established in 1956 at the Department of Agrochemistry and Plant
Production Quality of the National University of Life and Environmental
Sciences of Ukraine. The experimental field is part of a crop rotation including
perennial grasses, sunflower, winter wheat, maize for silage, and barley.

Among soil nitrogen fractions, alkali-hydrolysable nitrogen represents
an important near-term reserve of plant nutrition. Its content determines the
pool of mineralizable nitrogen compounds and reflects the dynamics of soil
nitrogen transformation. During the vegetation period, plants actively absorb
mineral nitrogen forms, resulting in dynamic changes in the content of alkali-
hydrolysable nitrogen. Fertilizer application rates had a positive effect on soil
nitrogen content. The highest increase in alkali-hydrolysable nitrogen
compared to the control was observed in the treatment N140P75K75 (autumn
application), reaching 24-33 mg/kg of soil, indicating that prolonged
interaction of nitrogen fertilizers with soil enhances the formation of reserve
nitrogen.

Splitting the nitrogen dose into N50 and N40 within the
N90(50+40)P50K50 system resulted in higher levels of alkali-hydrolysable
nitrogen compared to full-rate application at once, suggesting that split spring
application ensures better mineral nitrogen availability while reducing the
utilization of reserve nitrogen forms by plants.

Comparison of nitrogen uptake dynamics during the stages from 4-5
leaves to tasseling and from tasseling to full maturity showed that the early
growth stage is characterized by the highest nitrogen uptake intensity.
Fertilizer timing also played a crucial role: spring application ensured better
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nitrogen availability during periods of intensive growth, enhancing nitrogen
accumulation in leaves and reproductive organs. In contrast, autumn
applications, especially under excessive moisture conditions, were
associated with nitrogen losses through leaching and denitrification. Plant
nitrogen content also varies depending on developmental stages.

Therefore, optimization of fertilization systems should focus not only on
ensuring adequate nitrogen supply but also on synchronizing nitrogen
availability with crop demand throughout the entire growing season.

Keywords: maize nutrition; meadow chernozem soil; mineral fertilizers;
nitrogen; fertilizer timing.
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