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AHOTALIA
Tpywes .M. IIpoayKkTHBHICTH s1I0JIyHI Ha cepeIHBOPOCIIN MiALIeli 3a1e5KHO
B cuctemu ynoopenns B [IpaBodGepe:xnomy Jlicocreny Ykpainu. — Kpamidikariiitna
HayKOBa Tparis Ha MpaBax PyKOITHCY.

Kpamdikarmiitna HaykoBa mparsg Ha 3700yTTS cTymeHs moktopa ¢imocodii 3i
cnemianbHocTi 203 — «CamiBHMIITBO Ta BHHOTpamapctBo» (20 — ArpapHi Haykud Ta
MPOJIOBOJILCTBO). — YMAHCHKUI HalllOHAJIbHUI YHIBEPCUTET CaJlIBHUIITBA, ¥ MaHb, 2024 p.

Y 100peHHs € OTHUM 13 KJIIOUOBUX 3aC001B JIJIS IIBHUINCHHS BPOXKAMHOCTI TIJIOJIOBHX
HACa/PKeHb 1 SIKOCTI IUIOMIB. 3aBISKH TMOTYXHUM TEXHOJIOTIYHUM MOKIIUBOCTSIM 1
HIMPOKOMY BUOOpY TpaJuUIMHUX JOOPUB Ta MOKpAIIEHUX OIOTEXHOJIOTIEN Mpenaparis,
CaJIBHUKM MalOTh 3MOry 3a0e3ledyBaTd POCIMHH BCiMa HEOOXITHUMHU €JIIEMEHTAMHU
xuBlieHHs. ONTHUMI30BaHe yI0OpeHHs 3a0e3Medye HaJIeKHE KUBIICHHS TJI0JIOBUX POCIUH
MiHEpaJIbHUMHU €JIEMCHTaMH Ta TO3WTHUBHO BIUIMBAE HAa BECh CAJOBUI arpodiToIeHO3,
CIPUSIIOYM TIJIBUIIEHHIO €KOHOMIYHOI €()eKTHBHOCTI BUPOIIYBAHHS TUIOJOBOI MPOTYKITIT
3aBJISIKM PaI[lOHAIbBHOMY BUKOPUCTAHHIO JOOPUB.

Hocnimxenns: npoBeaeHi BapogoBxk 2021-2023 pp. Ha kadenpi TIIOMIBHHUIITBA 1
BUHOTPAApPCTBA Y MAHCHKOTO HAI[IOHAILHOTO YHIBEPCHUTETY Ca/IIBHUIITBA 32 TEMATHYHUM
IUIaHOM «YIOCKOHAJIEHHS ICHYIOYMX 1 po3poOKa HOBUX TEXHOJOTIH BHPOIILYBAHHS
CaJIMBHOTO MaTepially, II0AIB, sri 1 BUHOTpaxy» (AP Ne0121U112523).

Mertoro nociimkeHHsT OyJio TMiJBUIICHHS MPOAYKTUBHOCTI HACa/KeHb SIOJIyHI 3a
paxyHOK IMO3aKOPEHEBOTO MiPKUBJICHHS a30TOM 1 OOpOM B MOEJIHAHHI 13 3aCTOCYBAHHIM
010CTUMYJISTOpa-aHTUCTPECaHTa Ha (POHI ONTHMI30BAaHOIO IPYHTOBOTO YAOOPEHHS B
ymoBax [IpaBoGepexnoro Jlicocreny Ykpainu.

Jlnst mocsTHEHHS 11i€i METH BUPINIyBajdM HACTYIHI 3aBIAHHS: TOCHTIIATA 3MIiHU
MOKUBHOTO PEKUMY YOPHO3EMY OIIJ30J€HOr0 TijJl BIUIUBOM YAOOPEHHS; BUBYHUTH
3aKOHOMIPHOCTI POCTY JEPEB 3aJIEKHO BIJ IPYHTOBOTIO YAOOPEHHS Ta MO3aKOPEHEBOIO
Mi/HKUBJICHHS; BH3HAYUTH BMICT OCHOBHUX €JIEMEHTIB MIHEPAJIbHOTO >KUBJICHHS Ta

IMITMEHTIB Y JUCTKAaxX 3aJIC)KHO Bi,II CHCTCMH y,I[06peHH}I; BHBYUTU BIIJIMB ITO3AKOPCHCBOTO



MIJDKUBIICHHS Yy TO€JHAHHI 3 BHECEHHSAM OlOCTUMYJSTOpAa — aHTHUCTpecaHTa Ha (oHi
IPYHTOBOTO YJOOpEHHS Ha YpOKalHICTh HACaKEHb;, BU3HAYUTH TOBAPHY SIKICTh, BMICT
JeIKUX KOMITOHEHTIB XIMIYHOTO CKJIQay Ta CTPYKTYpPY MapeHXIMH IUIOJIB 3aJIeKHO Bij
CUCTEMH YJIOOpPEHHS; MPOBECTH EKOHOMIYHY OIIIHKY 3aCTOCYBaHHS I103aKOPEHEBOTO
M1)KUBIICHHS a30TOM Ta OOPOM, BHECEHHS 010CTUMYJIATOPA - aHTHUCTPECAHTA Y MOE€THAHH]
3 OCHOBHUM IPYHTOBUM yJIOOPEHHSIM HACAJ[KEHb SOITyHI.

HaykoBa HoOBH3HA oJep:kaHux pesyabratiB. B ymoBax IIpaBoGepexHoro
Jlicocteny VYkpaiHu BIepie BCTAaHOBJIEHO 3aKOHOMIPHOCTI POCTY 1 TUIOAOHOIICHHS
HE3pOIIIYBaHUX Haca/KeHb s0iyHI copTy YUemmioH ApHO Ha cepeaHbOPOCTIN Miameri
MM. 106 3a moegHAHOIO ONTHUMI30BAHOTO I'PYHTOBOIO YJIOOPEHHS Ta IMO3aKOPEHEBOIO
1KUBICHHS a30TOM 1 6opom CYMICHO 13 3aCTOCYBAaHHSIM
010CTUMYJISITOpA — AHTUCTPECAHTA.

IIpakTuyHe 3HAYeHHsI oOjep:KaHUX pe3yabTaTiB. Ha o0CHOBI pe3ynbTaTiB
JOCITIIKEHb PEKOMEHI0BAHO PAIIOHATIEHY CUCTEMY yI00pEHHS Haca PKEHHS I0IyHI COPTY
Yemmion ApHO Ha CEpeIHBOPOCHIN MijIIeNi, IO BKJIOYAE B cede IMO03aKOpEHEBE
M1HKUBJICHHS a30TOM 1 O0OpOM Ta BHECEHHSI O10CTUMYIISITOpAa — aHTUCTPECAHTA B BIKOBUM
nepioJl TIOJOHOIIEHHS 1 POCTY JIePEB.

OCHOBHI pe3yJbTaTH IOCHIIKEHb TPOUIIUTM BUPOOHUYY MEPEBIPKY 1 MOKA3aJId BUCOKY
EKOHOMIYHY e(EeKTHUBHICTh y HaBYaJlibHO BupoOHHuomy Bigaumn YHYC, ®I' «l"apna
cipaBay, COI' «bBOBUMKy, 1mo miaTBepKyeThCsl BIIMOBIAHUMU aKTaMU BIIPOBAKEHHS.
Takox pe3ynbTaTd poOOTH BIPOBAIHKCHO B HABYAIBHUN MPOIEC MPH BUKIAIAHHI
mucnurnunig «ImogiBHUITBOY 1 «CremiaibHe 10 IBHULITBOY.

3a pI3HUX CHUCTEM YyAOOpEHHS Haca/)KeHb SO0IyHI 3a0€3MeYeHICTh IPYHTY
MIHEpaJIBHIUM a30TOM 3MIHIOBalach. Tak, BCEPEIHHOMY 32 POKH JOCIHIKEHb HAWBUIIIHIMA
MOKa3HUK HITpU(DIKAILIIHOT 3[aTHOCTI OTPUMAHO Y BapiaHTi 3 BUPOOHUYHMM KOHTPOJIEM, JIC
IOpiYHO BHOCHIIH Ni20PgoKoo — 21,2 mr/kr, 1110 Ha 1,5 Mr/Kr Ouibliie HiXK y KOHTPOJIBHOMY
BapiaHTi, e 10OpuBa He BHOCHIHM Ta Ha (0,5 MI/KT HIXK y BapiaHTI 3 PO3paxyHKOBO HOPMOIO

NPK. BHecenns azoty B HOpMi Ny 1 3a pe3yibTaTaMu arpoXiMidHOTO aHAII3y IPYHTY He



3a0€3MeUnsI0 ONTUMAIBHOTO PIBHS Il YOPHO3EMY OIMIA30JICHOTO BIIPOJIOBXK TPHhOX POKIB
nociikeHb. Lle Morio OyTu CIpUYMHEHO MIBUIKOIO MIHEpaIi3ali€l0 OpraHYHUX pEeYOBUH,
a TakKoX 30LIbIIEHOI0 TOTpeOOI0 JCpEeB Ha BEreTaTHBHIM MIiAIIEN] B YIIUIBHEHUX
HACa/DKEHHSIX y MiHEPATbHOMY a30Ti.

Y mrapi 0—60 cM BCiX TOCTITHUX TUISTHOK BMICT (hoC(OpY BIPOIOBK POKIB JOCITIKEHb
MIePEBUIIYBAB ONTUMAJIBHI JIJIs1 YOpHO3eMYy o11i/130JieHoro piBHi (70 — 100 Mr/kr rpyHTy). ¥V
KOHTPOJILHOMY BapiaHTi 0e3 BHeceHH s 100puB BMICT P>Os ctanoBuB 153 Mr/Kr, npu ipomy
Ha yJ1I00proBaHUX NiIsHKaX BMICT docdopy OyB y mexax Bia 155 g0 164 mMr/kr rpyHTy.

BMmicT kamiro 3HaXOJIMBCS HIDKYE ONTUMaIbHOTO piBHSA (230 — 280 wmr/kr) s
YOPHO3EMY OI11/I30JICHOr0. Y KOHTPOJIbHOMY BaplaHTi, Jie¢ 100puBa B IPYHT HE BHOCWUJIU
BIIPOJIOBK POKIB JIOCII/IPKEHb B1I0YJIOCHh HE3HAYHE 3HIXKEHHSI BMICTY OOMIHHOTO Kajito. Y
BaplaHTax, 31 IIOPIYHUM BHECEHHSM Kajito B HOpMi 90 Kr/ra a.p. Ta 3 po3paxyHKOBUM
BHECEHHSIM B HOpMi 58 — 116 Kr/ra a.p. cioctepirajioch He3HauyHe miBuIeHHs BMicTy K>O
B KOPCHEBMICHOMY IIapi, ajge IbOro OyJ0 HEIOCTATHHO JIJII OTPUMAHHS ONTHMAJIbHHX
MOKA3HUKIB.

[Ipupict giamerpy mTamOy JAepeB 3a ONTHUMI30BAHOTO YAOOpEeHHS Ha 2,5 MM
(a0 20 %) nepeBakaB KOHTPOJIbHUIA BapiaHT (0e3 100puB) Ta HeicTOTHO HA 0,4 MM BapiaHT
BUPOOHUYOTO KOHTPOIIO (Ni20P90Ko). Ilo3akopeHeBe miKUBIEHHS a30TOM 1 OOpom
HAaBECHI Ta BOCEHM 30UIBIIMIO 3HAYEHHS JOCIHIKyBAaHOTO TMoka3Huka Ha 11 %, a
3aCTOCYBaHHS 010CTUMYIISITOpA — AHTUCTPECAHTa CIPHUSIIO MOTOBIIECHHIO mTaMOy Ha 7 %.

3a maHUMU UCTIEPCIHHOTO aHalli3y B CEPEeAHBOMY 3a MEpioj JOCIIIKEHb CepeaHs
JIOBKMHA TaroHa JiepeB s0iyH1 copTy UYemmioH ApHO 3a ONTHUMI30BaHOTO IPYHTOBOTO
ynoOpeHHs Ha 4 % mepeBakalia 3HAUEHHS MOKa3HUKA 3a MOPIYHOT0 BHECEHHS Ni20PgooKog
(BupoOHUYMIT KOHTPOJB) Ta HA 11 % abcomoTHMiA KOHTPOIH (0e3 moopuB). [lo3akopenese
MIJPKUBJICHHS a30TOM 1 OOpOM HaBECHI Ta BOCEHU CIPHUSIO 30UIBIICHHIO JOBXKUHU
npupocTiB Ha 8 % TMOPIBHAHO 3 JUITHKaMH ©Oe3 MiHKUBJICHb. 3aCTOCYBaHHS
Oloctumynsitopa - aHTtucTpecaHTa (Bykcam bio AMiHOMIAHT) CHpUsio 301TBIIICHHIO

3HAYEHHA MOKa3HUKa Ha 6 % MOPIBHAHO 3 KOHTpoJeM (Boaa). CymapHa J0BKHUHA MaroHiB



(3 po3paxyHKy M/nep.) 3a BHeceHHs po3paxyHkoBoi Hopmu NPK Ha 16 % nepesuiiryBana
KOHTpOJIb (0€3 mo0puB) Ta Ha 7 % BapiaHT BUPOOHHUUOTro KOHTpoOJt0. [lo3zakopeHere
M1PKUBJICHHS a30TOM 1 OOpOM HAaBECHI Ta BOCEHHM CHPUSIIO 301JbIICHHIO 3HAYEHHS
nokazHuka Ha 23 9% mnopiBHAHO 3 KOHTposieM (0€3 MiPKUBJICHHS), a BHECEHHS
oloctumynstopa — antuctpecanta (Bykcan bio Aminomiant) — Ha 13 % 30uibmimio
3HAYEHHSA JIOCJIIJKYBAHOTO MOKa3HUKA MOPIBHSIHO 3 00pOOKOIO JEPEB BOJIOKO.

YTpo1oBx mepioAy AOCTiHKEHB IUIOIIA JTUCTKOBOI IJIACTUHKHA KOJIMBAIach B MEKax
Binm 25,4 mo 31,6 cm? HaOyBalOuW MAaKCUMAJIbLHOTO 3HAYEHHS IPH IIiJKMBJICHHI JIEpeB
M03aKOPEHEBO a30TOM 1 OopoM Ta BHeceHHI Bykcan bio AwiHomianty Ha (oHi
ONTUMI30BaHOTO IPYHTOBOTO Y00peHHs. BIpo 0Bk POKIB JOCIIIKEHb IJI0IA JIUCTKOBOT
MOBEPXHI 3 PO3paxyHKy Ha reKTap iICTOTHO pi3HUIIACh Ta nepeBaxana y 2023 poui (7,4 THc.
m%/ra), mo Ha 3 — 21 % Oinblle 3Ha4eHHs B iHII POKH. 3aCTOCYBAHHS ONTHMi30BaHOIO
yIOOpEHHsS CHpUSAIO 30UIBIICHHIO 3HAYEHHS JOCIHIKYBAaHOro mnokazHuka Ha 21 %
MOPIBHSHO 3 JUISTHKaMu Ji¢ Jo0puBa He BHOCWUIHU. [IpoBelneHHS MM03aKOPEHEBOIrO
N1/PKUBJICHHS BOCEHHM MPU3BEIO A0 3HMKEHHS IOl JIMCTKOBOI moBepxHl Ha 11 %
MOPIBHSHO 3 MPOBEJIEHHSM JIaHOTO arp03axo/1y HaBECHI Ta BOCEHHU.

[Tnoma mpoexkiii kpouu 3a BHeCEHHS N20P90Koo mepeBumumo kouTposs (6e3 100puB)
Ha 10 %. IlepeHeceHHs CTPOKY MiPKUBIEHHS a30TOM Ta OOpOM Ha OCIHHIM CHpPHSIIO
3MEHIIICHHIO TUIOIII MPOEKIlli KpOoHU Ha 6 % MOPIBHSIHO 3 MPOBEJACHHSIM HaBECHI Ta BOCCHH.
Takox BiIMIUY€HA TEHJEHIIIS MOA0 301IbIICHHS 3HAYCHHS MOKa3HUKA MPH 3aCTOCYBaHHI
Oloctumynsitopa — aHTuUcTpecanta. (OCBOEHHS IUIONII KUBJCHHS JIepeBaMU  Ha
HEYIOOpIOBAaHUX NUITHKaX Ha 9 % mocCTymanaoch BIATOBIIHOMY 3HAYEHHIO 32 BHECCHHS
Ni20PooKgp Ta Ha 8 % mNOpIBHAHO 3 MUISHKAMU 3a ONTHUMI30BAaHOTO YJIOOpEHHSI.
[To3akopeHeBe MIPKUBIEHHS HABECHI Ta BOCEHH CHPUSIO 30UIBIICHHIO 3HAYEHHS
JOCITKYBaHOTO TToKa3HUKa Ha 11 % mOpiBHSAHO 3 NUISHKaMK 0€3 MiKUBJICHb.

Bwmict azory, ¢gocdopy Ta kamiro B JIMCTI MEpeBakaB y BapiaHTl 31 MIOPIYHUM
BHECEHHSIM N 20P9oKoo (BHUpOOHMUMIT KOHTPOJIB) Ta TO3aKOPEHEBUM ITiDKUBIICHHSIM a30TOM

1 00poM cyMicHO 3 BHeceHHsIM Bykcan bio AMinomnanTy (BianosiaHo 2,72, 0,49 ta 1,41 %)



OnTuMi3oBaHe IPYHTOBE YAOOPEHHS CIPUSIIO 301IBIICHHIO BMICTY CyMH XJIOPO(1J1iB
«atb» Ha 9 % mnopiBHAHO 3 AUIAHKamMu Oe3 ynoOpeHHs. Ilo3akopeHeBe MiIKHUBIICHHS
HABECHI Ta BOCEHM a30TOM 1 OOpPOM CHPHSUIIO 30UTBIICHHIO 3HAYEHHS JOCIIIKYBaHOTO
MOKa3HUKa Ha 6 % MOPIBHSIHO 3 MiKUBJICHHSIM BOCEHU Ta Ha 8 % MOPIBHSHO 3 KOHTPOJIEM
(6e3 miKUBIICHHS ).

3a MaHUMU JUCIIEPCIMHOTO aHaNli3y BCEPEIHBOMY 3a POKH JOCIHIKEHb KIJIBKICTh
KBITOK ICTOTHO pi3HUJIACh Ta Oyia Haioubmor y 2023 pori (856 mt/nep). Lle y nBa pasu
OlsIbIlIe 3HAYEHHS JaHOTO ToKa3Huka HiXK y 2022 pori ta Ha 27 % y 2021 pomi. KinbkicTs
KBITOK 3a IPYHTOBOTO Y100peHHS Ni20PooKooHaA 9 % , a 32 ontumizoBaHoro BHeceHHs1 NPK
Ha 8 % mepeBUINMIO 3HAYEHHS MOKa3HMKA Yy BapiaHTi 0e3 yaoOpeHHs. I[lozakopeHeBe
M1/HKUBJICHHS a30TOM 1 OOpOM HABECHI Ta BOCEHH CHPUSIIO 3OLIBIICHHIO 3HAYCHH S
JOCIIIJIKYBAaHOTO TOKa3HHWKa Ha 7 % MOPIBHSAHO 3 MIJUKUBIEHHSM HaBecHl Ta Ha 11 %
MOPIBHSHO 3 BaplaHTOM Oe€3 MKUBJICHHS. BiamiueHOo Oulbllleé HaBaHTaXEHHS JEpEB
IJI0JJaMu TIpH BHEceHH1 po3paxyHKoBoi HopMu NPK Ta Niz0P9oKoo Ha 20 % mopiBHSHO 3
HeynoOproBaHMMU JiIsiHKamMu. [lo3akopeHeBe MiKUBIECHHSI HABECHI Ta BOCEHU CIIPUSIO
30UJIBIICHHIO KUTBKOCTI TJT01B Ha 12 % MOPIBHSAHO 3 IUISHKaMH 0€3 11 KUBIICHb.

Bcepennromy 3a 2021 — 2023 pp. HaliBuia BpoxaitHicTs (31,9 T/ra) 6yna 'y 2023 porii,
10 Ha 9 % Ounbie otpumanoro y 2021 poiii 3HaueHHs Ta Maiixke BJBi4l 3a pe3yyabTaT 2022
poky. BposkaliHicTh AepeB 3a ONTUMI30BaHOTO YA0OpeHHS Ha 4 % MepeBUIIlyBaIO 3HAYCHHS
3a BHeceHHS Nj20PooKop, Ta Ha 32 % ninsuku 0e3 ynoopenns. [lozakopeHeBe BHECEHHS
a30Ty 1 O0py HaBECHI Ta BOCECHH CIIPUSUIO IMiJIBUIIIEHHIO BPOKaWHOCTI Ha 9 % TOPIBHSIHO 3
MKUBICHHSIM BOCeHH Ta Ha 17 % 3 minmgHkamMu 0e3 MIHKUBJICHHS. 3aCTOCYBaHHS
010CTUMYJIITOpPA — aHTUCTPECAHTA CHPUSLIIO 301TBIIIEHHIO BPOXKAHOCTI JJOCIIITHUX JIEPEB Ha
7 %.

[luTomMma MPONYKTUBHICT, Ha IUIONIY TMOIMEPEYHOro mepepidy mramba 3a
ONTHMi30BaHOro yao0peHHns nepepaxana Ha 0,13 kr/cm? (a6o 35 %) 3HaYEHHS MOKA3HMKA
Ha JTUITHKaX 0e3 ymoOpeHHs Ta Oyia y Mexax MOXUOKH JOCIITy Y BAPOOHUIOMY KOHTPOTI.

[TozakopeHeBe MIHKUBICHHS HaBECHI Ta BOCEHHM a30TOM 1 OOpOM CHPHSIO 301IBIICHHIO



3HAYEHHS JOCIIHKYBAHOrO MoKa3HuKa Ha 23 % mopiBHSIHO 3 KOHTpoJieM (0e3 m00puB).
[TuToMa IPOLYKTHBHICTD 3 PO3PaxyHKy Ha OJMHHILIO ILIOLII IMCTKOBOI IMOBEPXHi (Kr/M?) 3a
rpyHTOBOTO yaoOpeHHs Ni20PoKgg Oyma Oinbinoro Ha 12%, MOpiBHIHO 3 AUISTHKaMHu 0e3
yaoOpeHHs. ONTHMI30BaHE IPYHTOBE JKHUBJICHHS CHOPUSUIO 30UIBIICHHIO MUTOMOI
IPOLYKTUBHOCTI 3 PO3PAXyHKY Ha OAMHUINO 00’eMy KpoHd Ha 0,93 Kr/M> mopiBHAHO 3
xouTposieM (6e3 mobpus), ta mume Ha 0,15 kr/m® (mpu HIPgs = 0,31) mopiBHAHO 3
BUPOOHMYMM KOHTpoJieM. [To3akopeHeBe MiHKUBICHHS] HABECHI Ta BOCEHH a30TOM 1 00poM
COPHSUIO 1CTOTHOMY 3OUIBIICHHIO MUTOMOI MPOAYKTHBHOCTI Ha 9 % TmOpIBHSAHO 3
KOHTpoJieM. BHeceHHs1 610cTUMYIISITOpa — aHTUCTPECAHTA CHPHUSUIIO 301IBIICHHIO JIaHOTO
MoKa3HukKa Ha 6 %.

Bcepennromy 3a Tpu poKH IPOBEACHHS JOCIIIKEHb CEPETHS Maca oAy sS0IyHi Oyiia
B Mexax 132,0 — 153,1 r. HaOyBaruu MaKCUMaJIbHOTO 3HAYEHHS 3a I03aKOPEHEBOTO
M1PKUBJIEHHS a30TOM 1 OOpOM CYMICHO 3 O10CTUMYJIATOPOM - AHTUCTPECAHTOM Ha (HOHI
BHECCHHSI ONTHUMI30BaHOI HOpMU J0OpHWB. 3a JaHUMU JHCIEPCIMHOTO aHali3y
ONTHUMI30BaHE BHECEHHS JOOPHUB CHPUSIIO 30UIBIICHHIO MacH Mmioay Ha 9 % MOpIBHSHO 3
KoHTpoJieM. [lo3akopeHeBe MiPKUBIICHHS HABECHI Ta BOCEHH a30TOM 1 OOPOM CHPHUSIIO
30UTBIIIEHHIO CEPENHBOI MacH 10y Ha 4 % MOPIBHSAHO 3 AUITHKAMU 0€3 T1HKUBJICHb.

[lepeciuHo 3a POKHM JOCTIIKEHb HAWBUINMK BUXiJ TUJIOAIB BUIIOTO Ta MEPIIOTrO
TOBapHUX COPTIB OTPUMAHO 32 M03aKOPEHEBOTO Mi/HKUBJICHHS HABECHI Ta BOCEHU (a30T +
O00p) CYMICHO 3 BHECEHHSIM O10CTUMYJSITOpa — aHTUCTpecaHTa Ha (OHI IPYHTOBOTO
ynoopenHas po3paxyHkoBoto Hopmoio NPK — 80,3 %. Cnocrepiranocs 3MeHIIEHHS
3HAYEHHS JIOCIPKYBAHOTO IMOKAa3HUKA 32 MOPIYHOTO BHECEHHS N20P9oKog, X0ua BoHO Oyi10
HeicTOTHUM. HalHuwxk4uii NOKa3HUK TOBApHOCTI IUIOMIB OTPUMAHO Yy BapiaHTI 3
M03aKOPEHEBUM ITIKUBJICHHSIM BOCEHHU a30TOM 1 O0POM Ha HEYIOOPIOBAHOMY IPYHTOBOMY
doni — 73,5 %.

BMmicT y mioax Cyxux poO3UYMHHUX PEYOBHUH Ta I[yKpiB 3a BHECEHHS pPO3pPaxyHKOBOI
HOpMH JOOpUB 301TBIMBCSA HA 5 % mOpiBHSAHO 3 BUPOOHUYNM (Nj20P99Kogo) Ta HA 8 % 3

a0COJIFOTHUM KOHTpoJieM (6e3 m1oopuB). [lo3akopeHeBe MiKUBICHHS HABECHI Ta BOCEHU



(a3oT + 60p) Ha 11 % crpusiyio 301IbIIEHHIO 3HAYECHHS TOKa3HUKIB IMOPIBHSHO 3 KOHTPOJIEM
(6e3 mimxuBieHHs). O6poOka nepeB Bykcan bio AMiHOMIaHTOM cripusiia 301IbIIICHHIO
3HAUEHHS JIOCJIDKYBAaHUX TMOKa3HUKIB Ha 7 % TMOpPIBHAHO 3 KOHTpoJieM (BOAQ).
[To3akopeHeBe MiKUBICEHHS HaBeCHI, Ha (DOHI TIPYHTOBOIO YIAOOPEHHS, CIPUSIO
301IBIIEHHIO BMICTY TUTPOBAHUX KUCTIOT y myioax Ha 10 % mopiBHSIHO 3 PELITOIO BapiaHTIB
N1/pKUBJICHHS. BHeCeHHs T0OpUB y TPYHT ICTOTHOTO BIUIMHY Ha AOCIIHKYBAHHUM MOKa3HUK
HE MaJo.

AHaii3 aHaToMi4HOi Oy/1I0BHU IIJIOTy 1TOKa3aB, 1110 HA TOYAaTKOBUX eTarnax (hopMyBaHHS
IOy JTOJATKOBE MiHEpAJbHE KUBJICHHS MaiKe HE BIUIMBAE HA PO3MIPHU TMapEHXIMHHUX
KJIITHH. Y NOAAJIBIIOMY, IT1]1 4aC POCTY IOy, MIHEpaJbH1 JOOPHUBA CIIPUSAIOTH 301IbILIEHHIO
napameTpiB KIITHH MapeHXIMHU.

HaiiGinpmmii mpuOyTOK OTpUMAHO 3a MO3aKOPEHEBOTO MIJKMBICHHS HAaBECHI Ta
BOCEHH (a30T + O0p) Ta CyMICHOTO BHECEHHSI 010CTUMYJIATOpA — aHTUCTPECAHTa HA (POHI
ONTUMI30BAaHOTO TPYHTOBOTO >XHMBJICHHS — 254,3 Tuc. TpH, IO BABIYl OUIbIIE HIK Y
KOHTPOJbHOMY BapiaHTi (0e3 1006puB) Ta Ha 64 % HIX y BapiaHTI BUPOOHUYOTO KOHTPOJIIO
(N120P99Koo). PiBeHb peHTa0CIBHOCTI 332 ONTHMI30BaHOTO yIOOPEHHS CTaHOBUB - 155,8 %,
mo Ha 43,4 % Ounpiie HIX 3a BUPOOHUYOro KOHTpoJto. [lozakopeHeBe MiHKUBICHHS
HABECHI Ta BOCEHH a30TOM 1 60poM Ha (OH1 ONTUMI30BaHOTO BHECEHHs 100puB Ha 18,1 %
IJIBUIIMIIO PIBEHb PEHTAOCIBHOCTI MOPIBHIHO 3 AUISHKaMU Oe3 ImiKuBJICHHS. BHeCeHHs
OiocTumynsTopa — antuctpecanta (Bykcan bio AMiHomIaHTa) Cripusiyio 301IBIIIEHHIO P1BHS
peHTabeNnbHOCTI, 3ajekHO Bim (oHy BHeceHHS Ha 2,2 — 19,5 %. HaliHmxuwii piBeHb
pPEHTa0EeNBbHOCTI OTPUMAHO Y BapiaHTi abCOMOTHOTO KOHTPOJIIO (0e3 noopus) — 109,7 %.

Knrwouoei cnosa: s61yHs, picT, IPOAYKTUBHICTD, INTOJOHOIIEHHS, YPOXKaWHICTh, AKICHI
NOKa3HUKHU TUIOMAIB, IPYHTOBE YOOOpEHHs, TO3aKOPEHEBE IIKUBJICHHS, CHCTEMa

yIOOpEHHS, MOKUBHUN PEXHUM IPYHTY.



ABSTRACT
Trushev I.M. Productivity of an apple tree on a medium-sized rootstock in
relation to a fertilization system in the Right bank Forest steppe zone of Ukraine. — A
qualification scientific work on the rights of a manuscript.

A qualification work to get a scientific degree of a doctor of philosophy in the field of
study 203 — “Horticulture and viticulture BunorpagapctBo” (20 — Agrarian sciences and
foodstuffs). — Uman national university of horticulture, Uman, 2024.

Fertilization is one of the key techniques to increase the yield capacity of fruit orchards
and fruit quality. Due to a high technological potential and a wide choice of the traditional
fertilizers as well as the preparations improved by bio-technology, gardeners can supply
plants with all the necessary nutrition elements. Optimized fertilization ensures proper
nutrition of the fruit plants with mineral elements; it also has an impact on the whole orchard
agro-phytocenosis, facilitating the enhancement of the economic efficiency of the
cultivation of fruit produce as a result of the rational use of fertilizers.

The research was carried out according to the thematic plan «The improvement of the
existing technologies and the development of the new ones for the cultivation of planting
materials, fruits, berries and grapes» (DR Ne0121U112523) at the department of fruit
science and viticulture at Uman national university of horticulture in the years 0f2021-2023.
The purpose of the research was to increase the productivity of apple orchards due to top
dressing with nitrogen and boron in the combination with the application of bio-stimulator-
anti-stress agent along with soil optimized fertilization in the conditions of the Right bank
Forest steppe zone of Ukraine.

To reach the goal the following tasks were set: to study the changes in the nutrition
regime of chornozem opodzolic under the effect of fertilization; to study the regularities of
the tree growth in relation to soil fertilization and top dressing; to determine the content of
the main elements of mineral nutrition and pigments in the leaves depending on the
fertilization system; to study the effect of top dressing in combination with the application

of bio-stimulator — anti-stress agent — along with soil fertilization on the yield capacity of
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the orchards; to determine commercial quality, the content of some components of a
chemical composition and the structure of fruit parenchyma in relation to the fertilization
system; to make an economic evaluation of the use of top dressing with nitrogen and boron,
the application of bio-stimulator — anti-stress agent — in combination with the major soil
fertilization of the apple orchards.

Scientific novelty of the results received. In the Right bank Forest steppe zone of
Ukraine, it was for the first time that the regularities of growth and fruiting of the non-
irrigated apple orchards, cultivar Champion Arno on medium-sized rootstock MM.106,
were identified; the optimized soil fertilization in combination with top dressing with
nitrogen and boron along with bio-stimulator — anti-stress agent — was applied.

Practical value of the results received. Based on the research results, it has been
recommended to use the rational fertilization system for the apple tree orchards, cultivar
Champion Arno on medium-sized rootstock, which includes top dressing with nitrogen and
boron and the application of bio-stimulator — anti-stress agent — in the age period of fruiting
and growth of the trees.

The main research results were tested in the production area and they showed a high
economic efficiency in the educational and production department of UNUH, FE “Harna
sprava” (“Good business”)/ AFE “BOBYK?”, which was confirmed by the corresponding
acts of implementation. In addition, the research results were introduced into the educational
process in such courses as “Fruit science” and “Special fruit science”.

The mineral nitrogen availability of the soil in the apple orchards changed under different
fertilization systems. On the average, within the three years of the research, the highest
indicator of the nitrification ability was received in the treatment with the production
control, where Nj20P9oKoo — 21.2 mg/kg — were applied annually, i.e. by 1.5 mg/kg more
than in the control; where fertilizers were not applied, this indicator was by 0.5 mg/kg as
compared with the treatment with the calculated NPK rate. The application of nitrogen at
rate Ni and according to the results of the soil chemical analysis did not result in the

optimal level for chornozem opodzolic during the three years under study. It could be caused
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by fast mineralization of organic substances as well as the increased mineral nitrogen need
of the trees on vegetative rootstock in densely planted orchards.

During the years under study, phosphorus content exceeded the optimal levels for
chornozem opodzolic in a layer of 0-60 cm of all the experimental plots (70 — 100 mg/kg of
the soil). In the control treatment, without fertilizer application, P,Os content amounted to
153 mg/kg, phosphorus content on the fertilized plots being within 155 and 164 mg/kg of
the soil.

Potassium content was lower than the optimal level (230 — 280 mg/kg) for chornozem
opodzolic. In the control treatment, where fertilizers were not applied to the soil during the
years of research, there was a slight decrease in the exchangeable potassium content. In
variants, with annual application of potassium at the rate of 90 kg/ha d.r. and with calculated
application of fertilizers, a slight increase in the content of K,O in the root layer was
observed, but this was not enough to obtain optimal indicators.

Under optimized fertilization, the increase of a tree trunk diameter by 2.5 mm (or 20 %)
exceeded this indicator in the control treatment (without fertilizers) and it was slightly larger
(0.4 mm) than that of the production control (Ni20P90Kqg). Top dressing with nitrogen and
boron in spring and autumn resulted in the increase of the studied indicator by 11 %, and
the application of bio-stimulator — anti-stress agent — led to a thicker trunk by 7 %.

According to a variance analysis, on the average in the period under study, under
optimized soil fertilization, the average shoot length of the apple tree (cv. Champion Arno)
exceeded the indicator value by 4 % when N20P9Koo (production control) were applied
annually, and it was higher than the absolute control (without fertilizers) by 11 %. In spring
and autumn top dressing with nitrogen and boron facilitated the increase of the shoot length
by 8 % as compared with the plots without it. The application of bio-stimulator — anti-stress
agent (VuksalBioAminoplant) — facilitated the indicator value by 6 % as compared with the
control (water). When calculated NPK rate was applied, the total shoot length (m/tree)
exceeded the control (without fertilizers) by 16 % and that of the production control by 7 %.

Top dressing with nitrogen and boron in spring and autumn resulted in the increase of the
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indicator value by 23 % as compared with the control (without feeding), and the application
of bio-stimulator — anti-stress agent (VuksalBioAminoplant) — increased the value of the
studied indicator by 13 % as compared with that of the trees treated with water.

In the period under study the area of a leaf blade ranged from 25.4 to 31.6 cm? reaching
its maximal value when top dressing with nitrogen and boron and bio-stimulator — anti-stress
agent (VuksalBioAminoplant) — were applied along with optimized soil fertilization. In the
years under the research, the area of a leaf blade, calculated per hectare, differed
significantly and exceeded in 2023 (7.4 th. m*/ha), which was higher than the values in other
years by 3 — 21 %. The use of optimized fertilization led to the increase of the studied
indicator value by 21 % as compared with the plots where fertilizers were not applied. The
application of top dressing in autumn led to the area decrease of a leaf blade by 11 % as
compared with the situation when this technique was applied in spring and autumn.

Under the application of Nj20P9oKog, the area of a crown projection exceeded the control
(without fertilizers) by 10 %. When the term of top dressing with nitrogen and boron was
shifted to autumn, it facilitated the area decrease of a crown projection by 6 % as compared
with the one applied in spring and autumn. There was also a tendency towards the increase
of the indicator value when bio-stimulator — anti-stress agent — was applied. The
development of the feeding area by the trees on the non-fertilized plots was lower by 9 %
than a corresponding value when N20P9oKqo were applied and by 8 % as compared with the
plots under optimized fertilization. Top dressing in spring and autumn facilitated the value
increase of the studied indicator by 11 % as compared with that on the plots without feeding.

The leaf content of nitrogen, phosphorus and potassium was higher in the treatment
with the annual application of Nj20P9oKo (the production control) and top dressing with
nitrogen and boron as well as with the application of VuksalBioAminoplant (2.72, 0.49 and
1.41 %, respectively).

Optimized soil fertilization contributed to the content increase of the sum of “a+b”
chlorophylls by 9 % as compared with that of the plots without fertilizers. Top dressing with

nitrogen and boron in spring and autumn contributed to the value increase of the studied
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indicator by 6 % as compared with the one which was reached when top dressing was
applied in autumn, and it was higher by 8 % as compared with the control (without top
dressing).

According to the data of a variance analysis, on the average during the years under
study, the number of flowers varied considerably and it was the highest in 2023 (856
pcs./tree). This indicator is two times higher than the one of the year of 2022; it exceeds the
similar one by 27 % in 2021. The number of flowers under Ni,0P9oKoq soil fertilization and
under NPK optimized fertilization exceeded the same indicator in the treatment without
fertilizers by 8 % and by 9 %, respectively. Top dressing with nitrogen and boron in spring
and autumn led to the increase of the studied indicator by 7 % as compared with the one
which was reached when top dressing was applied in spring; and it was higher by 11 % in
the treatment without feeding. It was recorded that trees were more overloaded with fruit
(by 20 %) when calculated NPK and N,0P9oKo rates were applied as compared with under-
fertilized plots. Top dressing in spring and autumn contributed to the increase of fruit
number by 12 % as compared with the same indicator on the plots without feeding.

In the years of 2021-2023, on the average, the highest yield capacity (31.9 t/ha) was
recorded in 2023 which was higher than the one reached in 2021 by 9 % and two times
higher than the same indicator recorded in 2022. Under optimized fertilization, the tree yield
capacity was 4 % higher than the indicator value received under Ni,0P9oKoy application; it
was higher by 32 % on the plots without fertilizers. Top dressing with nitrogen and boron
in spring and autumn contributed to the increase of the yield capacity by 9 % as compared
with the one when foliar application was done in autumn; it was higher by 17 % on the plots
without feeding. The application of bio-stimulator — anti-stress agent — led to the increased
yield capacity of the studied trees by 7 %.

Under optimized fertilization, specific productivity per area of the trunk cross section
exceeded the indicator value on the plots without fertilizers by 0.13 kg/cm? (or 35 %) and it
was within error of the trial in the production control. Top dressing with nitrogen and boron

in spring and autumn contributed to the increase of the studied indicator by 23 % as
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compared with the control (without fertilizers). Specific productivity calculated per unit of
a leaf blade area (kg/m?) under N2P9oKoo soil fertilization was larger by 12 % as compared
with the plots without fertilizers. Optimized soil fertilization facilitated the increase of
specific productivity, calculated per unit of a crown volume, by 0.93 kg/m? as compared
with the control (without fertilizers) and only by 0.15 kg/m® (under SSDys = 0.31) as
compared with the production control. Top dressing with nitrogen and boron in spring and
autumn contributed to a significant increase of specific productivity by 9 % as compared
with the control. The application of bio-stimulator — anti-stress agent — led to the increase
of this indicator by 6 %.

During the three years under study, on the average, apple fruit mass was within
132.0 — 153.1 g, reaching the maximal value under top dressing with nitrogen and boron
together with bio-stimulator — anti-stress agent — along with the application of the optimized
fertilizer rate. According to the data of a variance analysis, optimized fertilization led to the
increase of fruit mass by 9 % as compared with the control. Top dressing with nitrogen and
boron in spring and autumn resulted in the increase of the average fruit mass by 4 % as
compared with the plots without feeding.

During the years under study, the largest fruit output of the highest and first grades of
the commercial cultivars was received when top dressing (nitrogen + boron) was applied in
spring and autumn in combination with bio-stimulator — anti-stress agent — along with soil
fertilization with calculated NPK rate, namely 80.3 %. The decrease of the studied indicator
value was recorded under annual N,0P9Ko application, it was not significant though. The
lowest indicator of the fruit marketability was recorded in the treatment when top dressing
with nitrogen and boron was applied in spring and autumn in the non-fertilized soil — 73.5 %.

When a calculated fertilizer rate was applied, the content of dry soluble substances and
sugars in fruit was increased by 5 % as compared with the production (N120P9Ko) control
and by 8 % — with the absolute control (without fertilizers). Top dressing (nitrogen + boron)
in spring and autumn contributed to the increase of the indicator values as compared with

the control (without feeding). The treatment of trees with VuksalBioAminoplant contributed
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to the value increase of the studied indicators by 7 % as compared with the control (water).
Top dressing in spring and autumn along with soil fertilization led to the increased content
of fruit titrated acids by 10 % as compared with the rest of the feeding treatments. The
application of fertilizes into the soil had no significant effect on the studied indicator.

The analysis of the fruit anatomical structure has shown that additional mineral feeding
has no effect on the sizes of parenchyma cells at the initial stages of the fruit formation. In
further fruit growth, mineral fertilizers facilitate the parameter increase of parenchyma cells.

The highest income, namely UAH 254.3 th., was received under top dressing in spring
and autumn (nitrogen + boron) in combination with bio-stimulator — anti-stress agent — along
with optimized soil fertilization, which was two times more than in the control treatment
(without fertilizers) and by 64 % as compared with the production control (N;20P9Kop). The
profitability level under optimized fertilization was 155.8 %, which was by 43.4 % more
than in the production control. Top dressing with nitrogen and boron in spring and autumn
along with optimized fertilization increased the profitability level by 18.1 % in the plots
without feeding. The application of bio-stimulator — anti-stress agent
(VuksalBioAminoplant) — contributed to the increase of the profitability level by 2.2 — 19.5
% depending on the fertilization treatment. The lowest profitability level was recorded in
the absolute control (without fertilizers), and it amounted to 109.7 %.

Key words: apple tree, growth, productivity, fruiting, yield capacity, commercial

quality of fruit, soil fertilizer, top dressing, fertilization system, nutrient status of the soil.
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BCTYII

MiHepanbHe KUBJIEHHS BIJIrpae OJHY 3 KIIOUOBUX pOJIEH NpHU 1HTEHCHBHOMY
BUPOIYBaHHi IUIOJOBUX HACA/UKEHb. MOro OCHOBHA MeTa — e()EKTHBHO KepyBaTH
MIPOIIECaMH POCTY Ta TUIOJOHOIIEHHS /ISl OTPUMaHHS BUCOKOSKICHOTO BPOXKaro.

Ha cporoanimHii AeHb CaaiBHUKH CTHKAIOTHCA 3 MPOOJIEMOIO 3POCTAaHHS I[IH Ha
no0puBa, sKi 3aliMarOTh BaroMy 4YacTKy BHTpAT NPH BUPOIIyBaHHI TaKOi KYyJIbTypH, SK
a0ayHs. OnTuMizaiisi CUCTEMHU >KUBJICHHS IPYHTY, MIJISXOM pAaliOHaJIbHOTO BHECECHHSI
HEOOXITHUX JIOOpWMB I OCHOBHOTO YJOOPEHHS Ta KOMIUIEKCHOTO BHUKOPHUCTAHHS
M03aKOPEHEBUX TI/HKUBJICHL JO3BOJIMTh 3HAYHO CKOPOTUTH BHTPATH Ta 3MEHIITUTH
coOIBapTICTh BUPOIIYBAHUX IUIOAIB. 3MEHIIYIOYM BUKOPHUCTAHHS MiHEPaTbHUX TOOpUB
TaKOX CIPUSIE BIPOBAIKEHHIO E€KOJOTIYHUX TEXHOJIOTIN Yy CaJlIBHUIITBI, IO J03BOJISIE
OTPUMYBATH AKICHI IUIOAM NpU MIHIMI3alli HETaTUBHOTIO BIUIMBY HAa HAaBKOJMIIHE
CEpeIOBUIIIE.

Hani Jlepxcraty Ykpainu 3a 2023 pik cBig4aTh, IO IUIONI HACA/KEHb SIOIYHI Y
CUTHCHKOTOCIIOAAPCHKUX MIANPUEMCTBAX CKJIATK 75,6 TUC. Ta, 32 BAJOBOIO BUPOOHUIITBA
10/11B Ha piBHI 1173 tHc. ToH. KiltouoBUMU perioHaMu AJi BUPOIIyBaHHS sI0JIyK B Y KpaiHi
3QJIMINIAIOTBCA  Taki, sk Binxaumbka, YepHiBernpka, 3akapnaTchbka, XMeEJIbHUIIBKA Ta
Uepkacbka obacti. Pazom BoHU 3aiiMaroTh 0113bK0 52 % BiJ1 3arajbHOI IO HACcaKESHb
A0JIyHb 1 320e3ne4ytoTh 55 % BUpPOOHULITBA SIONYK y KpaiHi.

AKTYyaJIbHICTh TeMU. BIIpoBa»KEHHSI HAYKOBO OOIPYHTOBAHOT CHCTEMH YI00pEHHS
HAca/pKeHb S0JyHI Mae BUpIIAIbHE 3HAYCHHS NI 3a0€3MeYeHHs] CTaOUTbHO BHUCOKUX
BpOXKaiB SKICHUX TIUIOAIB. OJHUM 3 KIIOYOBUX €JIEMEHTIB CHUCTEMH YJAOOpPEHHS €
M03aKOPEHEBE ITiKUBJICHHS, SIKE BKIIFOYA€ BHECEHHS TOOPUB Ta CTUMYJISTOPIB pocTy. ToMy
JOCIIJIKEHHSI POCTY 1 IJIOJIOHOIICHHS JIepeB sI0JIyHI B HE3pOIIYBAaHUX HACAPKEHHAX Ha
CEepPEAHBOPOCIIN MiAmeNni y BIKOBUM MEpioJl IUIOAOHOIICHHS Ta POCTY 3aJeKHO BIJ
TPYHTOBOTO yJIOOPEHHS Ta TIO3aKOPEHEBOTO IMiPKUBIICHHS € BAXKIIMBUMH JIsI 3a0€3MeUCHHS

BHCOKOT BPOKalHOCT1 HAaCa/HKEHb 1 AKOCTI TJIOIIB, 110 ¥ BU3HAYA€ aKTYaJbHICTh POOOTH.
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3B’5130K po00TH 3 HAYKOBHMH MPOTPAMAMHU, IVIAHAMH, TEMAMH.

JocnipxkeHHs: BUKOHYBanu BHOpofox 2021-2023 pp. 3a TeMaTUYHUM ILJIAHOM
YMaHCBKOr0O HaIllOHAJBHOTO YHIBEPCUTETY CaIiBHHIITBA «YIOCKOHAJICHHS 1CHYIOUHX 1
po3poOKa HOBUX TEXHOJIOTIA BUPOIIYBaHHS CaJUBHOrO Marepially, IUIOAIB, Srig 1
BuHOrpaxy» (P Ne0121U112523).

Mera i 3agpaui gociaimkeHHs. MeToro  AOCHIDKEHHS OyJio  IJIBHIICHHS
MPOIYKTUBHOCTI HE3POIIYBAHOIO HACAJDKEHHS A0JIYHI HAa CEpeIHBOPOCHIN MiAlemni 3a
pPaxyHOK ONTHMI30BAaHOTO IPYHTOBOTO YAOOpPEHHS Ta I103aKOPEHEBOTO IHKUBICHHS
a30TOM 1 00OpOM y MO€ETHAHHI 13 3aCTOCYBAaHHSM O10CTUMYIIATOPA-aHTUCTPECAHTa B yMOBAxX
[TpaBobepexHoro Jlicocteny Ykpainu.

JIy1st TOCSATHEHHS 1€ METH BUPIIILYBaJIX HACTYIIHI 3aB/IaHHSA:

— JIOCHIIUTH 3MIHU MOKUBHOTO PEXKUMY YOPHO3EMY OIIJ30JEHOrO MiJ BIUIMBOM
yA0OpEHHS;

— BUBYHUTH 3aKOHOMIPHOCTI POCTY JIEPEB 3aJICKHO BiJl [PYHTOBOTO YIOOpPEHHS Ta
MT03aKOPEHEBOTO I DKUBJICHHS;

— BU3HAYUTHU BMICT OCHOBHHUX €JIEMEHTIB MIHEPAJIIBHOTO >KUBJICHHS Ta MITMEHTIB
y JINCTKaX 3aJIEXHO BiJ CHCTEMH YAOOPEHHS;

— BUBYUTH BIUIUB MO3aKOPEHEBOTO MI/DKUBIICHHS y TIOE€HAHHI 3 BHECEHHSAM
OlocTUMyNIITOpa — aHTUCTpecaHTa Ha (OHI TIPYHTOBOTO YAOOpPEHHS Ha
ypOXKaiHICTh HACAIKEHD;

— BH3HAYUTHU TOBAPHY SAKICTh, BMICT JESKUX KOMIIOHEHTIB XIMIYHOTO CKJIaay Ta
CTPYKTYpPY NapeHXIMH TUIOAIB 3aJIC’KHO Bl CHCTEMH YAOOPECHHS;

— TMPOBECTH EKOHOMIYHY OLIHKY 3aCTOCYBaHHS IMO3aKOPEHEBOTO MiIKUBIICHHS
a30TOM Ta O0pOM, BHECEHHS O10CTUMYJSATOpA - aHTUCTPECAHTa y MOEIHAHHI 3
OCHOBHUM IPYHTOBUM yJTOOPEHHSIM HACaHKEHb SOTyHI.

06 ’exm Oocniddicenb — HaCAIHKEHHS A0TyH1 copTy UeMImioH ApHO Ha CepeIHBOPOCTI

MM. 106 nigmeni. [pyarose yaoopenns. [lo3akopeHeBe MmiaKuBIeHHS.
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Ilpeomem oOocnidxcenb — 3aKOHOMIPHOCTI POCTY 1 IIJIOJIOHOIIEHHS ACpeB s0IyHI
3aJIE’KHO BiJl yOOpEHHS Ta MiAKUBJICHHS.

Memoou oocnioxcenus: TONHOBUN (CaJoBHi), JTa0OpaTOpHUM, MaTeMaTHYHO —
CTaTUCTUYHUM.

HaykoBa HoBHM3HA ojep:kaHux pe3yiabTaTiB. B ymoBax IlpaBoGepexHoro
Jlicoctreny VYkpaiHu BIeplle BCTaHOBJIEHO 3aKOHOMIPHOCTI POCTY 1 TUIOAOHOIICHHS
HE3pPOIITyBaHUX HacaHKeHb s01yH1 copTy UeMmion ApHo Ha cepeaHbopocii miameni MM.
106 3a TOETHAHOTO ONTHUMI30BAHOTO IPYHTOBOTO JKHMBJICHHS Ta I103aKOPEHEBOIO
1KUBICHHS a30TOM 1 6opom CYMICHO 13 3aCTOCYBaHHSIM
010CTUMYJISITOpA — AHTUCTPECAHTA.

IlpakTuyHe 3HaYeHHSl oOJep:kKaHUX pe3yJbTariB. Ha o0ocHOBI pe3ynbTariB
JOCIIIKEHb PEKOMEH/I0BAHO PAI[lOHAJIbHY CUCTEMY IPYHTOBOIO YA0OPEHHS B MOEIHAHHI 3
M03aKOPEHEBUM IMIJDKUBIEHHSM a30TOM 1 OOpoM Ta BHECEHHAM OlocTUMyJsATOpa -
aHTUCTpPECAHTa B HACAKEHH1 cOpTy UeMiioH ApHO Ha CepeTHbOPOCIiH MiIIEeN B BIKOBUMA
nIepioJ] MII0IOHOIICHHS 1 POCTY JIEPEB.

OcHOBHI pe3yJbTaTH AOCTIKEHD MTPOUIILITN BUPOOHUTY TIEPEBIPKY 1 TOKA3aJId BUCOKY
EKOHOMIYHY €(EeKTHUBHICTh y HaBYalbHO BupoOHHMuUomy Bigaimn YHYC, ®I' «['apna
cupaBay, COI' «kbOBUK», 1mo miaTBepIKyeTbCs BIAMOBIIHUMUA aKTaMH BIPOBAHKCHHS.
Takox pe3ynbratd poOOTHM BIPOBAHKEHO B HABUYAIBHHI TIpolleC MpPH BUKIAJIAHHI
mucrmiuiig «ImomiBHUOTBOY 1 «CHeniajbHe MII01BHULITBOY.

Ocobuctuii BHecok 3100yBauya. BiamoBigHO mocTaBieHOi METH 1 3aBlaHb
3mo0yBaueM Oyrna po3poOieHa MporpamMa HAyKOBHX JOCHTIIKEHb, MiA0Ip METOJUK,
OTpalOBaHHS BITUU3HSHOI Ta 3aKOPJOHHOI JIITEpaTypu 3a TEMOIO JAMcCepTallli, BAKOHAHO
OOJIIKM 1 CIIOCTEPEKEHHS 3T1THO TUIaHY JTOCHIKEHHS, MPOBEACHO CTATUCTUYHY OOPOOKY
OTPUMAaHUX PE3yJbTAaTIB JIOCHIIHKEHHS, pPO3PaxOBaHO EKOHOMIYHY €(EeKTHBHICTD,
OTIPWIFOHEHO OTPUMaHI Pe3ysbTaTH, 3po0JIEHO BUCHOBKH 1 Ha OCHOBI HUX PO3pPOOJICHO
peKoMeHIaIlii BUPOOHUIITBY, aipoOOBAaHO OTPHUMaHI Pe3yJbTaTH 1 HaNKCaHA TUCEpPTaLlis

TS 3100y TTSI HAYKOBOT'O CTYIICHS JOKTOpa (pimocodii.
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Anpo6auis maTepianiB nucepraunii. OCHOBHI pe3yJIbTaTH MPOBEACHOTO TOCTIIKEHHS
00roBOpPIOBAIMCS HA 3aCiIaHHAX KadeIpH IJIOAIBHULITBA 1 BUHOTpaAapcTBa (IOPIYHMI 3BIT
BUKOHAHHS IUJIaHY), ONPUJIIOJHEHO Ta obroBopeHo Ha: XI BceykpaiHCbKI HayKOBO-
IPaKTUYHIA KOH(EPEHIlT MOJOJUX BUEHUX «AKTyaJabHl MPOOJIEMH arponpoOMHUCIOBOTO
BUPOOHUIITBA YKpaiHW: MPOAOBOJIbUA O€3MeKa B YMOBaX BOEHHOTO Yacy 1 MOBOEHHOI
BiOynoBu Kkpainm» (OOpomuue, 2022); XIV MixkHapoaHii HayKOBO-TIPAKTHYHIN
KoHpepeHIli «JIroauHa 1 cBIT: T100aJIbHI MpoOaeMu po3BUTKY JtoacTBa» (IIpara, 2023);
Bceykpaincbkiii HayKOBO-TIPAKTUYHIN KOHGbEpeHIlT 3100yBayiB BUIIOI OCBITH 1 MOJOJIUX
BueHUX «CydacHl TIAXOAU 10 BHUPOIILYBaHHS, MEepepoOKku 1 30epiraHHS MPOIYKIIii
pocauHHULTBaY (Mukonais, 2024); II MixHapoaHiii HayKOBO-NPAKTHYHIA KOH(EpeHLii
«CyuacHi TEXHOJOTIi BUPOIILYBaHHS €KOJOTIYHO OE3MeYHOI II0J00BOYEBOI MPOMYKIIII»
(JIbBiB, 2024); XXVIII MixunapoaHiii HaykoBO-IIpakTU4Hii koHpepenuii «IlepcrnekTrBu
IHHOBALIMHOTO PO3BUTKY Hayku 1 TexHiku» (I'erebopr, 2024); VIII Bceykpaincbkiii
HAyKOBIN 1HTepHeT-KOH(PepeHinii «IHHOoBaiii B camiBHUITBI» (YMmanb, 2024), HaykoBii
KoH(pepeH1li «[HHOBaIli1 B CaliBHUIITBI, JIICOBOMY I'OCIIOJIAPCTBI Ta arpapHiil eKOHOMII»
(I'opomute, 2024).

IMyoaikauii. Pe3ynpTaTté mocmipkeHb AucepTaiiiHoi podoTtu omyOiikoBano B 11
HAYKOBHX TMpAaIliX, 3 SKUX YOTUPH CTATTI y (axoBUX BHUAAHHAX YKpaiHM, IIICTh Te3
JIOTIOB1/IeH Ha HAYKOBUX KOH(EPEHIISX Ta 0JIHA — B HAYKOBO - BAPOOHUUUX PEKOMEHAAITISX.

Ctpykrypa Ta o0car aucepramii. OCHOBHUH TEKCT JHUCEpTaIiiiHOT poOOTH
BUKIIa/IeHO Ha 210 cTOpiHKaX MaITUHOMHCY, SIKAW CKIAAA€ThCs 31 BCTYIy, BOCBMH PO3/ILIIB,
BHCHOBKIB, CIIMCKY BHUKOPHCTAHUX JKEpen Ta aoAarkiB. OOcsIr oCHOBHOro Tekcty 157
CTOpiHOK MammuHomnucy. Pobora imtoctpoBana 31 tabnuiero 1 24 pucynkamu. Crucok
BUKOPHCTAHUX JpKepen Hamiuye 181 HaliMeHyBaHHs, 3 HUX — 133 kupuiumero Ta

JIATUHULEIO — 48.
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PO3ILI 1
OCOBJIMBOCTI POCTY I IIIOJOHOIIEHHS SABJIYHI 3AJIEZKHO BIJ
CHCTEM YJIOBPEHHS (OTJISIJI JITEPATYPH)

1.1. Pict i NJIOAOHOIIEHHS HACAJAKeHb HA0JYHI 3a/1e:KHO Bil IPYHTOBOIO
YA0OPEeHHS Ta MO3aKOPEHEeBOI0 MiKUBJICHHS.

Y 1100peHHs € OTHUM 13 IIEBUX YMHHUKIB, 1010 T1BUIIICHHS BPOXKaHHOCTI TIJI0I0BUX
HACAHKEHb ¥ SIKOCT1 MIIO/AIB, 3aBJISKU TOTYKHUM TEXHOJIOTIYHUM MOKIIUBOCTSIM Ha OCHOBI
IIMPOKOT0 aCOPTUMEHTY TPAJAUILIIMHUX JOOPHUB 1 MOKPAIIEHUX O10TEXHOJIOTIEI0 MperapaTiB
[1-3]. Ane npu HaAJMIIKOBOMY BHECEHHI JTOOPUB MOCHIIOETHCA CHUJIA POCTY JEPEB,
MOTIPIIYETHCS SAKICTH 1 JIEKKICTh TIJI0JIIB, 3a0pYTHIOETHCSI HABKOJIMIIIHE cepeoBuiie. s
BUPOILYBaHHS SIKICHOI, €KOJIOT1TYHO YHUCTOi MNPOAYKI[i, B 1HTEHCUBHHUX HACAHKCHHSIX
IUIOJIOBUX KYJIBTYp HEOOXIHO 3acCTOCOBYBaTHM AOOpPHBA, HOPMHU SIKMX pPO3paxOBaHi Ha
OCHOB1 JIaHUX TPYHTOBOI Ta JIMCTKOBOI JIIaTHOCTHK 1 BHKOPUCTOBYBATH O10JIOT1UHI
MpenapaTy 3aXUCTy POCIHH [4—6].

CBITOBUI JOCBIJ] IHTCHCHBHOTO BHKOPHCTaHHS 3EMEIBHUX PECYpPCIiB IMEPEKOHIMBO
cBimuuTh, Mo 30-40 % mpupocTy BUPOOHMIITBA CLILCHKOTOCIOAAPCHKOI MPOMYKIi Yy
3axigHid €Bpomi Ta CIIIA 3a0e3nedyeThcsi 3aBASKH 3aCTOCYBAHHIO MIHEpAJIbHHUX
no6puB [7]. Po3raimyxeHa kopeHeBa cucTeMa JI03BOJISIE POCIIMHAM 3aCBOIOBATH MaiiyKe BCi
MOKUBHI PEYOBUHHU 3 TPYHTY, IO POOUTH yIOOPEHHS I'PYHTY OCHOBHHUM CHOCOOOM iX
KuBJIeHHs. HasiBHICTH €IEMEHTIB KUBJICHHS 3aJICKUTH Bl 0aratbox (haktopiB. OCHOBHUMHU
3 HUX € TUI TPYHTY, BMICT OpraHiyHux peuoBuH, pH 1 kimimatuuni ymoBu. Lli dakropu,
1HAYKYIOUHM MIKpOOI10JIOT14HI Ta XIMIYHI MPOLIECH Y IPYHTI, BIUIMBAIOTh HA iX MOTJIMHAHHS
[8].

OcoOnuBe 3HaYEHHSI B TAKUX TEXHOJIOTIAX MAa€ a30THE JKUBJICHHS. 3 OJIHOTO OOKY Iie
MOB'A3aHO 3 BHUCOKOIO 1IHTEHCHBHICTIO BEr€TaTUBHOTO POCTY ¥ (POpMyBaHHS BpOXKaro, 3
1HIIIOTO — JIEpeBa Ha BEreTaTUBHUX IMiIIIENaX MalOTh TOBEPXHEBE PO3TAITYBaHHS KOPEHEBOT

CHUCTEMH, sIKa OCBOIOE MEHIITUHI 00'eM IPYHTY, HIXK JiepeBa Ha HaCiHHEBIM miamemn [9-12]. Y
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TOH JXK€ Yac, IPU BHUCOKOMY PiBHI HITPATHOT'O a30Ty B IPYHTI IiJl TUIOJOBUMH JEPEBaAMHU
MO>KJIMBE OJIOKYBaHHA 1X >KMBJIEHHS (pochopoM, 3ai30M Ta IHIIUMHU €JIEMEHTaMH, 10 B
CBOI0O 4Yepry BHKIMKae (i310JOTIUHI 3aXBOPIOBAHHS Ta 3HIKEHHS BPOXKAMHOCTI, a
HAWTOJIOBHINIE 3aBAAa€ IIKOAM E€KOCUCTEMI MUISXOM IPOMHUBAHHS HITPATHOIO a30Ty B
b mapu rpyHTy [13-18].

BaxnuBicte moctadanHs ¢docdopy nepeBam s0yHI BUKIMKAHA HOPMaJbHUM
MPOXODKEHHSM PENMPOIYKTUBHUX TPOIECIB, TAKMX SK IBITIHHSA Ta TJIOJOHOIICHHS, aje
nedinut pochopy MOKe BILTMHYTH Ha MPOIIEC POCTY A0TyHI HABITh 32 YMOBH HOPMAJIbLHOTO
3a0e3nedeHHsT 1HIMMMH eneMeHTamu. Docdop Biairpae BaXIUBY pOJIb Y TaKUX
dbyHIaMEeHTAIBHUX TIpoIlecax, sk (OTOCUHTE3 1 AuxaHHsA. HaaMmipHe KUBJIEHHS M1JI0I0BUX
nepeB GhochopoM MOXKE MPU3BECTH J0 OJOKYBAHHS HAJXOJKEHHS IMOXHUBHUX PEUOBUH,
TaKWX K a30T 1 1uHK [19, 20].

Kamiii, sik 1 a30T, € OAHUM 3 HAWUBAXJIMBIIMIUX EJIEMEHTIB J>KUBJIEHHS MJII POCTY
IJIOJIOBUX KYJBTYp. 3aCTOCYBaHHS KaJIIMHUX JOOPHUB HA PI3HUX €Tarax POCTy 1 PO3BUTKY
cajly MOKE CIIPUATH T1JBUILICHHIO BPOKAMHOCTI, TIOJIMIICHHIO SKOCTI TJIOJIB 1 MIATPUMIT
BIJIHOCHO TIOCTIMHOTO piBHA Kaiiro B JjucTi. Cmijg 3a3HA4YMTH, MO0 31 30UIBIICHHSM
BPOKAMHOCTI TJI0JIOBUX KYJIBTYP BMICT KaJllf0 B TPYHTI 3HUKY€ETHCS HIDKYE OMTHMAIBHOTO
piBHA yepe3 301IbIIEHHS HOoro MOrJIMHAHHA oaaMu [21-24].

Hocmimkenns B.ILIIomoBoi Ta iH. [25], mpoBeaeHi B cajax, MOKa3ykoTh, 10 BMICT
KaJIIF0 B TPYHTI 3HMXKYETHCSI HI)KUE ONTUMAJIBLHOIO PiBHS Yepe3 30UIbIICHHS CIIOKUBaHHS
KaJilo IuiogamMu 31 30UIbLIECHHSIM BpOkKaHOCTI. ToMmy HEOOXinHI OUIbII KOMIUIEKCHI
JOCTIIKEHHS II0A0 3aCTOCYBaHHS KaJliiHUX JOOPUB Y IJIOI0BUX HACAIKEHHSX.

3a pganumu P.B. fkoBenka [26], B AOCHIPKEHHI 3 ONTHUMI30BAHOIO IPYHTOBOTO
yIoOpeHHs 3a MOBTOPHOI KylbTypu JepeB rpyuri copTiB Kondepenii it OCHOB’SHCHKOI,
M1JBUIIEHHS BPOXKAMHOCTI 3a0e3meunsio yJoOpeHHs 3 J0AaTKOBUM BHeceHHAM N30Kso 110
po3paxyHKoBHX HOpM ((poH), BiAmoBiHO, Ha 37 1 36 % BUIILY, HIXK 3 HEYJOOpIOBAaHUX JEPEB

1HA 7 1 6 % — 3 ymoOproBanux 3a mmopidyHoro BHeceHHS NooPeoKq, me Oymo ment
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30ajlaHCcOBaHe CITIBBIHOIIEHHS a30Ty, Gpocdopy 1 Kajito mpu OUIbIIIN CyMapHIN KITBKOCTI
JOOpUB.

B nocnimkennsx B.1. MaiineOypu [27], Ha miBaHI YKpaiHU Y MOJIOAUX HACAKEHHSIX
A0IyH1 HalOIbITY €()EKTUBHICTh MaJIu 10OpHBa BHECEH] B 103aX NgoTa Nog, BHECEHI Y JIBa
CTPOKHM: HaBECHI Ta BIITKY, He3alexXHO Bif ¢oHy docopHO — KamiitHux nodpus. [Ipu
bOMY MIJIBUIIEHHS 103U 10 Nigp Majo HEraTWBHHUI BIUIMB Ha 3aKJaJaHHS IUIOJAOBHX
OpyHBOK Ta BCTYITY AEPEB Y TUIOJOHOIICHHS.

Psn nocmimxens [28, 29] Bkaszye Ha Te, 110 IPUPICT BPOXKAIO HE 3aBK M IMTPOTOPLITHHUI
30UIBIIIEHHIO /103U IOOpUB, a B JACSKUX BHUIQIKaX MPU3BOAUTH JI0 ii 3MeHIIeHHs. [cHye nBi
OCHOBHI TMPUYUHU HECTaOUIbHOI €(EeKTUBHOCTI NOOPUB y CaJIBHUIITBI: MO-Mepiie, y
O1TBIIOCTI KJIIMATHYHKUX 30H PEKOMEHI0BaHA HOpMa BHECEHHS JOOPUB KOJIUBAETHCS BT Neo
10 N0 HE3aJIEKHO BiJl BIKOBUX OCOOIMBOCTEH, CTPYKTYPH Cafy, CXEeMH CaJIHHS Ta PIBHS
BpPOXKAMHOCTI; MO-Apyre - HEBIANOBIAHICTH CTPOKY BHECEHHS J0OpUB A0 MEpIOAIB
HaWOLIBIIOT TOTPEOH POCIHH B a30Ti.

VY nocmimxennsx [30, 31] npoBeneHux y MiI0JOHOCHOMY HAacaJKEHHI sIOyHI COPTY
Panorocts Ha migmieni 54-118 13 BHeCEHHSAM pi3HUX J103 a30THUX JOOPUB y TPYHT Ha (OH1
dbochopHO — KaTiHUX OTpUMaHO MPUPIcT Bpoxato 0,5 — 6,3 1/ra MOPIBHSIHO 3 KOHTPOJIEM.
[To3akopeHeBe MiKUBIICHHS a30TOM TaKOX CIPUSIIO MiABUUICHHIO BpoxkaiHOCTI Ha 0,5 —
3,8 T/ra mopiBHSAHO 3 KOHTPOJEM (0€3 MiPKUBIICHHS).

JlocnDKeHHSIMU  TI03aKOPEHEBOTO MIKUBJICHHsT s0JyHI, Ha JOCHIAHINA CTaHIi
IoiBHANTBA Y M. AyBeinep (Himeuunna), BctanoBieHo, 1m0 y copty Koke Opanx micis
00poOku 70OprBOM AJTBrOMiH BpoKai 301mbmuBces Ha 14 %, kapbaminom — 13, a Bykcanom
—Ha 19 %. ¥V nepeB copty Porep6ockon BiamoBigHo Ha 8, 18 1 8 %. Cymim kapbaminy
(0,3 %) ta bopaxkca (0,3 %) 3ymoBuIIa miaBUIIEHHS BpoxaitHOCTI Ha 25 % [32].

Y BenukoOpuTaHii B JOCIIIHUX HACa/HKEHHSAX sIOJyHI Ha CepeIHbOPOCIIN i IIeri
BUSIBJICHO, IO 301JIBIIEHHS HOpM a3oTy 3 63 1o 189 kr/ra crpusiio MiJBHIICHHIO
BPO’KaHOCTI, ajie B OKpeMI POKH B1/1I0yBallOCh 3MEHILIEHHS BpoxaitHocTi [33].

D. Wrona [34], B JOCHDKEHHSX TMPOBEACHUX Yy BapimaBcbkoMy arpapHoMy
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YHIBEPCHUTET1 B JIOCHIJl 3 BUBYCHHS PI3HMX HOPM Ta CIIOCOOIB BECHSHOTO Ta OCIHHHOTO
yA0OpEHHS a30TOM HACa/PKEHb sI0JIyH1 Ha PI3HUX TUIIAX MU BCTAHOBUB, 1110 3HAYHOTO
BIUIMBY Ha BpOKail a30THI Ao0OpuBa He Maiu. Ha AyMKy aBTOpa KpaliuM € BECHSHE
BHECEHHsI a30THHUX J0OpHB, KOJM NOTpeda B a30Ti HaiBUIA, a HAAXOKEHHS HOro 3
OpraHi4HOI PEYOBUHH HEJIOCTATHE.

Cucrema ynobpenHs si0;1yH1 Ha kiaoHOBIHM miguieni MM.106 i3 BHECEHHSIM B TPYHT
MmiHepanbHuX 100puB (NeoPsoKeo) Ta mozakopeHeBoro mimxuBieHHs a3oToM (y (opmi
KapOaminy) 3abe3neunsia 3arajibHy BpoKaiHICTh Ha piBHI 21,4-33,8 T/ra, mo Ha 6,5-14,7
T/Ta BUIIE, HIK Y KOHTPOJIBHOMY BapiaHTi (6e3 BHeceHHs 100puB) [35].

Hocmimxennsimu P.B. flkoBenka, IL.I'. Konutka [36, 37] BUSBIEHO, 110 HAWBUIILY
BPOXKAMHICTH TOCIIIHUX JiepeB rpyiii copTiB Kondepenirist i OCHOB’IHCbKa OTPUMAHO MPU
yA00pEHHI pO3paxyHKOBUMHU HOpMaMU a30Ty Ta Kaiito ((OH) 3 T0AATKOBUM BHECEHHSIM 10
30 kr/ra N Ta K, ge oTpuMaHo BUIIlYy BpOXKalHICTh, BIAMOBIIHO, HA 31,4-45,1 % mopiBHSIHO
Heya00proBaHUMH JiepeBamH, 1 Ha 3,5-11,8 % - 3 BUpoOHHUMM KOHTPOJIEM 32 BHECEHHS Nog
Pgo Koo.

Hocnigamu [38] BU3HAYECHO, IO MPU BHECEHHI MOBHOI 03U Ngo Ta Nog Ha IMOYATKY
BereTarlli BiOynocs 30UIbIICHHS KITBKOCTI OJHOpIYHUX maroHiB Ha 22,3 — 25,1 % Ta
cymapHoro mnpupocty Ha 25,5 — 47,9 % 3a O0OZHOYACHOTO 3HWXEHHS MUTOMOIL
MPOJYKTUBHOCTI KPOHH. 3a BHECeHHS ApIOHUX 103 N3g 1 Nys JOCATHYTO HaMKparie
CHIBBIIHOUIEHHS! M1’ POCTOBUMH IPOLIECAMU U YPOXKANHICTIO.

[lopiBHSIHO 3 MaKpOEIEMEHTaMH, MIKPOCJIEMEHTH MEHIIE BUKOPUCTOBYIOTHCS
TJI0JJOBUMU KYJIBTypaMH, ajie X 3aCTOCYBaHHS Ha TIEBHOMY €Talll POCTY 1 PO3BHUTKY JIEPEB
Ma€ BUpIIIaIbHE 3HAYCHHS 1 B MOJAIBIIIOMY BIUIMBAE HA MPOIYKTUBHICTh Haca/KEHb [39 -
41]. YV cydacHHX yMOBax 0COOJMBOTO 3HAaYeHHsI HAOYBaIOTh TaKi €IEMEHTH, K O0p, LIMHK,
MOJI10/1€H, MiJib, MApTaHEellhb, 3a1130 Ta CipKa, Kl € OJHUMHU 3 HAWBAKIIMBIIIMX O10JIOTTYHO
AKTUBHUX PEUYOBHUH Yy IJIOJOBUX KyJbTypax [13, 42-45].

3 pokaMH 1HTEpEeC JO EKOJOTiYHO O€3MEeUHUX TEXHOJOTIM BHUPOILIYyBaHHS

CLTbCBKOTOCIIOAPChKUX KyJIbTyp 3pocTtae [46, 47]. CydacHi peryiasaTopd pocTy Ta
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AHTHUCTPECAHTH 34 CaHITAPHO-TITIEHIYHOIO KIacH(IKAIIE0 BITHOCATHCS 10 HETOKCUYHHUX
pevyoBHH. BOHW TMO3WTHBHO BIUIMBAIOTh HA PICT 1 PO3BUTOK POCIMH Ta IIBUIKO
TpaHC(POPMYIOTHCSI TPYHTOBUMHU OpTaHI3MaMu 1 KIIITHHAMU POCIIUH [48].

3acToCcyBaHHS PETYJSTOPIB POCTY B IUIOJIOBUX HACAKEHHSX 3a0€31euye IiIBUIICHHS
BPOYKAMHOCTI Ta MOJIIIITYE SKICHI MOKa3HUKH TUI01B. Takok BIAMIUEHO Te, IO PETYISITOPU
POCTY MiABUIIYIOTh 3MMOCTIHKICTh Ta CTIMKICTh POCIUH /10 EKCTPEMAJIbHUX OTOJHUX YMOB
[49]. Lle noB’s13aHO 3 TUM, IO MiJ BILTABOM CTPECOBUX YMOB POCIMHH BTPAYarOTh 34aTHICTh
3aCBOIOBATH €JIEMEHTHU >KUBJICHHS, OCKUIBKH BCl €HEPreTUYH1 3aTpaTh BUTPAYAIOTHCS Ha
nogoJjianHs crpecy [48, 50]. Ilix wac BereTariiHOro Mepioay IJIOAOBI JepeBa YyTIUBI J0
nepenajiB TeMIeparyp, OCOOJMBO TiJ Yac IBITIHHS, 3aB'S3yBaHHS 1 POCTY IUIO/IIB,
YTBOPEHHSI KBITKOBUX OpYHBOK. Y TEpioJl UBITIHHS OCOOJHMBO HEOE3MEYHE YpaKeHHS
PENPOIYKTUBHUX OpraHiB MOpPO3aMH, TOMY 3aCTOCYBaHHS pETYJIATOPIB pOCTy Ta
aHTUCTPECAHTIB € 000B’s3KOBUM [51].

VY nocnimpkenni P.B. SlkoBenka [52] BusiBiieHO, 1110 BHECEHHS TTO3aKOPEHEBUX TI0OPUB,
takux sk KapGamin y konmentpaiii 0,5 % pazom i3 PEAKOM CP-CO 3 %, Ha ¢oHi
ONITUMI30BaHOTO IPYHTOBOTO yI00peHHs 1 0€3 J0OpHUB ( KOHTPOJIb ) Ma€ TO3UTUBHUM €EeKT
Ha (ITOMETpUYHI TOKA3HUKH TPOJYKTUBHOCTI TpylI copTy 30JIOTOBOPITCHKA Ha
BEreTaTUBHIN MIJUIEN] aiiBU A, MOPIBHSHO 3 KOHTPOJIBHUMH BapiaHTaMHU 1€ 3a0€3MeUnsio
ONTUMAJIbHUM CepPEeAHIN MPUPICT MAroHIB, 0 € BAKJIUBUM JIsl IHTCHCUBHUX Ca/liB.

VY nocmmpkennsx [53], mpoenenux B YmaHcbkoMy HYC B HacamkeHHi rpyiii
BCTAHOBJICHO 3HAYHUN BIUIUB YJ0OpEHHS Ha 3MiHY MMOKAa3HUKIB ILJIOIII TMTPOEKI(iT KPOHU Ta
cepenHboi AOBXKWHM TaroHiB. Tak mpu BHeceHHI NooPgoKoo crmocTepiranoch 36imbiieHHs
JOBXUHHU OJHOPIYHUX npupocTiB Ha 10 — 27 % 3anexxHo BiJ copty. OntumizoBanuii (GoH 3
OMaTKOBUM ynoOpeHHs M N3oK3p 3a0e3neuyBano 301IbIIEHHS TUTONI MPOEKIi KPOHU Ha
19-38 % mopiBHSAHO 3 a0COTIOTHUM KOHTpoJieM (06e3 y100peHHs).

3 HaBeJEHUX JaHUX MOXHa 3pOOUTH BUCHOBOK, MIO NOOpHMBAa MArOTh MO3UTUBHUIM
BIUTHB HAa POCTOBI TPOIECH Ta 3arajibHy MNPOAYKTHUBHICTh SONyHEBUX HACAKCHb,

HEe3aJIe)KHO BiJ TUIIIB MIAIIET Ta YMOB CEPEAOBUINA, B SKUX MPOBOJIUINCS JOCIIIKEHHS.
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OnHak, NOUTaHHS BIUIMBY JOOpHMB Ha MPOAYKTUBHICTH PI3HUX COPTOIMIIIUIECTTHUX
KOMOIHYBaHb SIOJTyHI 3aJIUIIAETHCS aKTyalbHUM. lle 0coONMBO BaXXJIMBO B KOHTEKCTI
HE3pOIIYBAHUX HACA/KEHb B KOHKPETHUX IPYHTOBO-KIIMAaTUYHUX YMOBAX.

1.2. BnuimB y100peHHs1 HacaaKeHb s10JIyHi Ha BJIACTHBOCTI IPYHTY

CporoaHi CaaiBHULTBO TEPEKHUBAE 1Bl CYNEPEWIMBI TEHIAEHIT MIOAO POIIOYOCTI
YOPHO3EMHUX IPYHTIB Ta MPOJYKTUBHOCTI arpOEKOCHCTEM. 3 OJHOro OOKY, B yMOBax
IHTEHCUBHOTO X BHUKOPHCTaHHS MPOrpecye Jerpajauis TIPyHTIB, TMOTIPIIYIOThCA
arpoxXiMidHi BJIACTUBOCTI, 3POCTa€ PIBEHb 3a0pYyAHEHHS Ta 3HIKYETHCS BPOXKAHWHICTDH
KyJbTYp. 3 1HIIOTO OOKY, MPaBUIIbHE BUKOPUCTAHHS IPYHTOBUX PECYPCIB Ta 3aCTOCYBaHHS
HAayKOBO OOIDYHTOBAaHUX CHCTEM 1 TEXHOJOTIH YyIOOpEHHS CHPUSIOTH MiJABUILIECHHIO
e(eKTUBHOCTI MIHEPATLHUX JOOPHUB, 30€pPEKEHHIO POJIFOUOCTI TIPYHTIB 1 MiJBUIICHHIO
IPOJYKTUBHOCTI HacaKeHb [4,8].

VY nocnimxennsax [54, 55], ki IPOBOMIUCH B PI3HUX IPYHTOBO-KIIMaTUYHUX YMOBAX,
BU3HAYEHO, IO MPU TPHUBAJIOMY BHECEHHI MiHEpaJbHHX JOOPHUB IiJIBUIYBABCS BMICT
ryMyCy, 30KpeMa Ha MOJIbOBUX KYJIbTypax 3aB/sSKH 301TbIIEHHIO KIIBKOCTI MICISDKHUBHUX
Ta KOPEHEBHUX PEIITOK; a y IUIOJOBUX HACQDKCHHSIX 3aBISKH 30UIBIICHHIO KIJIBKOCTI
OpPTraHIYHOTO OIaJly Ha JIepeBax e 3aCTOCOBYBAIM MIHEpPaJIbHI JOOpHBa. Y TPYHTI KU
B3arajii He yJ100proBaiu, BIAOYJIOCS 3HIXKEHHS PIBHA TYMYCY B MOPIBHSHHI 3 TOYaTKOBUM
BMICTOM.

BaxxnuBoro XapakTepuCTUKOIO POAIOYOCTI IPYHTY MOPSA 13 BMICTOM B HbOMY TYMYCY
€ TaKOXX BMICT €JIEMEHTIB MIHEpPAJIbHOTO >KHBJICHHS. BaXMBOIO CKIIQJOBOI0 YaCTUHOIO
OOMiHYy PEUOBHUH Yy POCIIUHI € ii MiHEpaJIbHE KUBJICHHS, TOMY 1[0 CaM€ BOHO BU3HAYAE PICT,
PO3BUTOK POCIMHHOTO OpraHi3My, CIPSMOBaHICTh OIOXIMIYHHUX TEPETBOPEHb PIZHUX
CHOJYK, MPOIYKTHUBHICTh HACAJKEHb Ta SIKICTh BpOXkKato [56].

Haii6inb1e a1 )KMBJIEHHS MJI0JJOBUX POCIUH MOTPIOHUH a30T. PociuHu 3aCBOIOIOTH
Horo 3 rpyHTy y popmi MiHepaabHuX crioyk 3 ioHaMu N - NHy 1 N - NOs, 1110 BHOCSATBCS 3
nobpuBamu ab0 (HOPMYIOTHCS B TPOIECi MiHEepasi3aiii opraHiYHuX pedoBHUH. JKUBICHHS

POCIIMH aMOHIIHOI0 OPMOIO a30Ty BiJIOYBAETHCS HOPMAIBHO 32 JIYKHOI UM HEHUTpaIbHOT
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peakiii IpyHTy, JOCTaTHLOT'O BMICTY BYTJIEBOJIIB B POCIIMHI, MiJBUIIIEHOTO0 BMICTY MarHito
Ta KaJbLI0 B I'PYHTI. 3a KHUCIJIOI peaKiii [PyHTOBOI'O PO3YMHY, TOOTO B yMOBaX, B SIKUX
HalyacTillle BUPONIYIOThCS ITUIOJOBI JepeBa, 30Kkpema siOMyHs Ta rpyia, kpamie Oyze
3aCBOIOBATUCH HiTpaTHM a30T [10, 57, 58].

OnTtumanbHa 3a0€3MEYEHICTh IUIOJOBUX JEpeB sOMyHI, OAHMM 3 OCHOBHHX
MaKpOEJIEMEHTIB >KUBJICHHS, a30TOM, MAa€ BaXXJIMBE 3HAYCHHS JUIS MIATPUMAaHHS BUCOKOI
MPOIYKTUBHOCTI CTapuX IUIOJIOBUX YTBOPEHb 1 HAPOCTAHHS HOBHX, IS KpaIioro
3aB’sI3yBaHHs IUIOMIB 1 MEHIIOTO iX oOmagaHHs mij 4ac popMyBaHHS BpOXkaio. 30Kpema,
ICHY€ TICHMM B3a€EMO3B’SI30K MK 3a0€3MeUeHHSIM a30TOM Ta BPOYKAWHICTIO HACTYITHOTO
poky [59-61].

B Himewunni nocnigaukamMu Oyiio BCTaHOBJICHO, 110 B IHTCHCUBHHMX HACAKEHHSX 31
3pOCTaHHSIM BPOKaWHOCTI 3HUXKYETHCSI CIIOXKMBAaHHS a30Ty (mpu BpokaitHocti 20 T/ra
BUHOC a30Ty cTaHoBUB 104 kr/ra, npu 80 T/ra — 56 kr/ra). 3MEHIIEHHS CIIOKUBAaHHSA a30Ty
py 30UIBIIEHH] BPOXKAWHOCTI MOSICHIOETHCSI TUM, 1110 BUIIMIA BPOXKail TJI0/IB 3MEHIIIYBaB
POCTOBI MOKA3HUKH, aJ[KE Ha HAPOIIYBaHHS BET€TAaTUBHOI MacH JIEPCBUHU 1 BUTPAYAFOTHCS
OCHOBHI 3amacu a3zory [62].

BrecenHs a30THUX 10OpWB APiOHMMH J03aMH 3a0€3MEYHIIO PIBHOMIPHUN PO3IMOILT
MIHEPAJIBHOTO a30TY BIIPOJIOBXK BETETaIIITHOTO MEePioTy, IO MiATBEPIXKEHO Koedillie HTaMu
Bapiamii, skl ckiama 56,5 — 76 % mnopiBHsHO 3 68,3 — 83,9 % 3a omHOpPa30BOTO
BHECEHHs [38].

VY benwrii # lomnanii, 3 METOIO 3MIITHEHHSI POCIIMH 1 TEHEPATUBHUX OPYHBOK Tepe]
3UMOI0, Bijipasy micis 300py Bpokaro B mpumramOoBi cmyru BHOCATH 100 — 120 xr/ra
KaJIBII€BOT ceNiTpu. SKIo 30ip MPOBOMASThH y JIEKIIbKa MiIXOJIB, TO 1€ POOJISATH MICIs
nepiroro 30opy. CagiBHUKY WX KpaiH BBAXKAIOTh, 10 JIsI HATPOMAKEHHSI BiJIITOBITHOTO
pIBHS a30Ty B CTOBOypi 1 KOpEHsIX, HEOOXIJTHO BHOCUTH HOro Oe3mocepeaHbO IMiCIs
30upaHHs MWIoA1B. Lle € TakoX ay»e BaKIIMBHUM JIJI IPYHTOBUX MIKPOOPTaHi3MiB, OCKIITBKH
iX JISUTBHICTD 3HIDKYETBCS Ta JIOCTATHBOI KUIBKOCTI a30Ty 3 OPraHI4HOI YAaCTHMHU TPYHTY

HUMHM BXKE HE MIHEepali3yeTbes [63].
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Hocmimkenns D. Wrona [64] moka3anu, 1m0 3a BpoxaiHocTi 40 T/ra piuHe BUHECEHHS
azoty craHoBuUTh 0,05 %, abo nume 20 kr/ra. Taka ) KUIbKICTh @30Ty HAKOIUYYETHCS B
JIepeBl BIPOJIOBXK BereTaliiHoro mepioay. Tomy moOpuBa ciiii BHOCHUTH €KOHOMHO,
Hanpukiana, 50 - 60 kr/ra 3a notTpedu, 0coOIMBO Ha POAOYUX I'pyHTaX. Lle miaTBepaKeHO
JOCIIKEHHSAMU, TPOBEICHUMH Ha PI3HUX IPYHTAX 1 B PI3HUX KIIMAaTUYHHUX 30HaX [55, 56,
65, 66].

VY OUIBIIOCTI TOCHOIAPCTB a30THI 1OOpPUBA BHOCSTH OAWH pa3 HABECHI. AJle SIKIIO €
3arpo3a BECHSHUX 3aMOPO3KiB, TO /103y JAaHUX JOOPUB JOIUIHHO JUIMTH HA JBI YAaCTHHH.
[epury, mo cranoButh 50—70 % piuHOT 103U, BUKOPUCTOBYETHCS PAHHBOIO BECHOIO, a IpyTa
(30-50 %) — uepe3 2—3 TUKHI TICIA [BITIHHA. 3a MOILIKOJKEHHS 3aMOPO3KaMH BEJIUKOI
KUIBKOCT1 OyTOHIB (KBITOK), IPYTY 103y a30THUX I0OpUB HE BHOCATH [67].

VY PymyHii B HacaJKeHHSAX sIOJyH1 JTOCHIJIHOI cTaHIii beHsica BCTaHOBJIEHO, 110 3a
BHECEHHSI KAJIIMHUX T00pUB Ha YOPHO3EM1 CYTTEBO IM1IBUIIMIACH KOHIIEHTPALIIS TOKUBHUX
PEUYOBHH y IPYHTI Ha TNIMOWHI, Jie 3HAXOJMJIach OCHOBHA Maca KopeHiB. [locmimkyBanu
JUHAMIKY XIMIYHUX €JI€MEHTIB Y IPYHTI Ha OCHOBI cHiBBiAHOIIEHHS Mi>k io0HaMu KO 1 P, Os.
Byno BcTanoBIIE€HO, 110 111 CITIBBITHOIICHHS BIUIMHYJIM Ha I1IBHIICHHS KOHIICHTpAIIii a30TY
1 KaJiro Ha rrbuHi, a hochopy - y BepxHiX mapax rpyHry [68].

[lopsin 3 BHECEHHSM MiHEpATbHUX JOOPUB 3HAYHOTO €(EKTy JI0CATAE TaKOXK
3aCTOCYBaHHS B HACA/UKCHHSX IUIOJOBUX KyJNbTYp oOpraHiyHux mo0puB. HaiGinbim
NOIIMPEHUM 13 HHMX € HamiBIepenpuinii THIA BeNuKoi poratoi Xyaoou. BuecenHs
OpraHiYHMX JOOpUB y cajJ TOKpally€e IOKa3HUKU POIIOYOCTI TPYHTY, TiJBHUIILYE
BPOKaNHICTh JIEPEB 1 MIMPOKO BUKOPUCTOBYETHCS MIPHU BUPOIIYBaHHI OpraHi1vyHOI MPOYKIIiT
caaiBHUNTBA [69—72].

Hocnimkenusamu npoBeaeHnmu B YMmancbkomy HYC [73] y TpuBanomy nocmifai 3
yIOOpEeHHs] HAacaJKEHb sSOJIyHI BCTAHOBJICHO, II0 HAa CTBOPEHUX (HOHAX BHECEHHSIM
opraniyHux 1006puB (rHikt BPX) 3a0e3neuyBanocs 3HaUHE MiABUIIIEHHS BPOXkKak0 JOCIIITHUX
nepeB s0myHi. 30KpeMa Ha CHJIBHOPOCIUX JepeBax (HACIHHEBA TMIfIIENa) MiABUIICHHS

BposkaitHocTi Oyso Ha 28 1 35 Ta cepeanbopociux (BereratuBHa M.4 mipmena) 23 %
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MOPIBHSHO 3 BPOXKAEM Y KOHTPOJILHOMY BapiaHTi (0€3 BHECEHHS JI0OpHB) 1, BIAMOBIAHO, 32
MIHEpAJILHOTO YJ100peHHs Ha 16, 16, 13 %.

BuBYeHHS 1IbOTO MUTAHHS € JOCUTh AKTYyaJIbHUM, OCOOJIMBO B YMOBAX HE3POIIYBAHUX
HAaca/HKeHb Ta 3aCTOCYBAHHI PI3HUX CUCTEM YAOOPEHHS, Kl B CBOIO YEPry BIUIMBAIOTh Ha
I'PYHTOBI [IPOLIECH.

1.3. BruiuB 100puB Ha ¢i3ioioriynuii cTaH aepes sA0JyHi

B nocnimxenusix [74] BiAMIYEHO pPIZHUII0 B TeMMax Ta CTPOKaxX HAAXOIKEHHS
CJIEMEHTIB J>KMBIICHHA B OJHOPIYHI Ta OaraTopiuHi IUIOAOBI KyJIbTypu. B ocTaHHIX
BUJIUIAIOTH JIBa TEPIOJIM 1HTEHCHBHOI'O TIOTJMHAHHSA IIO)KMBHUX PEYOBUH: HAaBECHI
(po3mnyckaHHs OpyHBOK, I[BITIHHS 1 ()OpMYBaHHS JIICTOBOT'O araparty) 1 MicJis MPUITMHEHHS
pOCTy TaroHiB, TOB'I3aHOTO 3 POCTOM IIOAIB. ToMy st 301abIeHHS €(EeKTUBHOCTI
BUKOPUCTAaHHSI a30THUX JOOpPUB TEPMIHUM BHECEHHS NOTPIOHO HAOMMKATH JO MEPioJiiB
BHUCOKOT MoTpedu B a30Ti. Lle miATBepIKYyEThCSA pe3yabTaTaMu PAAY JOCHIIKEeHb [74—76],
Kl BKa3ylOTh, IO 3aCTOCYBaHHS JOOpWB HEBEIMKUMH HOPMaMU y cajax € SIBHO
e(eKTUBHIIINM, HIXK OJJHOYACHE 3aCTOCYBaHHS BEITUKUX J103.

VY nocmimkenusax[9, 77] BCTaHOBIIEHO, IO IUIOAOBI AepeBa pearyroTh Ha Pi3HI YMOBU
a30THOTO JKUBJIEHHS 3MIHOIO CHHTE3Y PEYOBHH. 3aJIKHO BiJ (Pi310JOTIYHUX TIEPEIyMOB
(BIK JepeB, PEXHUM JKUBICHHS, IHTEHCHUBHICTb pPOCTY), MO PI3HOMY aKTHBI3YETHCA
MPOXOJ/KEHHSI BETeTaTHBHUX 1 TEHEPATUBHUX IMPOIIECIB, 30KpeMa 3MiHY BEIUYHHU
MPUPOCTYy, TIOCWJICHHS 3akjaJaHHsA TUIOJOBHUX OpPYHBOK Ta 3aB’sI3yBaHHS ILJIOJIB.
[Toennanns 1uX (HaKTOpiB 1 CTAHOBUTH BILIUB TOOPUB Ha 301TBIIICHHS BPOKAWHOCTI TUTO/IB.

OnTtumanbHa 3a0€3MEYEHICTh IUIOJOBUX JIepeB S0JIyHI, OJHUM 3 OCHOBHHX
MaKpOEJIEMCHTIB JKUBIICHHS, a30TOM, Ma€ BaXKIMBE 3HAYCHHS JUIS IMiATPUMaHHS BHUCOKOI
MPOIYKTUBHOCTI CTapuX IUIOJIOBUX YTBOPEHb 1 HAPOCTAaHHS HOBHUX, IS KpPalioro
3aB’sI3yBaHHS IUIOAIB 1 MEHIIIOTO 1X 00maaHHs Imija yac popmyBaHHs Bpoxkaro [59—61].

Hocnimxenns [64, 78], mpoBeneH1 B IHTCHCUBHUX SIOJIyHEBUX cajiaX, MMOKa3yOTh, 1110
4yepe3 IMHAMIKY JJOCTYITHOTO a30Ty B IPYHTI, @30THI TOOpHBA CJIiJ] BHOCUTH JIUIIIE PAHHBOIO

BECHOIO, KOJIM 3alacy HITPAaTHOTO a30Ty € MiHIMajabHUMH. KpiM TOro, miHepamizaris
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OpraHIvYHOI PEUYOBMHHM B I'PYHTI BUBUIBHSE JOCTATHIO KUIBKICTH a30TYy, SIKMM 1HTEHCHUBHO
MOTJIMHAETHCS IEPEBAMU B TIEP10/1 3 TPABHS 10 JIUTICHb.

3a pediuuTy a30Ty Yy IUIOJIOBUX POCIWH HacaMmIiepes] MOCIa0II0€eThCS PICT,
3MEHIIYEThCSI HArPOMAJ[PKEHHSI 010MacH Ta 3MIHIOETHCSI CITIBBITHOIIEHHS MK HAJ3€MHOIO
YaCTHHOIO POCIMHU Ta KOPEHEBOIO cUcTeMolo. Lle € HaciinkoM moripiieHHs: (GOTOCHHTESY,
BUKJIMKAHOTO CKOPOUYCHHSIM TUIOIII aCUMUISIIIAHOT TTOBEPXH1 JIUCTS 1 BMICTY XJiopodiny B
Heomy [10, 57, 58].

HaamipHe a30THe JKUBIEHHS IUIOJOBUX J€PEB MPU3BOAUTH JO IOJOBXKEHHS
BETETAIIHHOTO MEepioAy Ta HE JO03PIBaHHS TKAHUH, 110 CIIPUYUHSIE MOIIKO/KEHHS TKaHUH
BIJl HU3bKUX 3UMOBHUX TEMIIEpaTyp Ta MOLIKOKEHHS KBITOK B1Jl BECHSHHX 3aMOPO3KIB.
Hayuiiok HITpaTHOTO a30Ty B IPYHTI Mij MJI0IOBUMHU J€PEBAMH MPUTHIUYE MOTJIMHAHHS
MOKMBHUX PEUOBUH, TakuX sIK (ocdop 1 3ami30, BUKIHKAE (PI310JIOTTUHI 3aXBOPIOBAHHS,
3HM)KYE BPOXKAWHICTh 1, HAWUTOJOBHIIIE, 3aBJA€ IIKOAW HABKOJUIIHBOMY CEPEJOBHILLY,
OCKIJIbKU HITPaTHHUM a30T MpOHUKaE B ruOmi mapu 1pyHTy [13-18, 79-82]. Kpim Toro,
HaJMiIpHE BUKOPUCTAHHS MiHEPAIbHUX JIOOPUB MPU3BOIAUTH /10 BUKUIY BEJIMKOI KIJTBKOCTI
JTIOKCUY a30Ty B aTMoc(epy uepe3 BUMIapOBYBaHHS aMiaKy Ta mpoliec neHiTpudikarii [ 83].

[Ipu 3ampoBa/KeHHI JEPHOBO-TIEPETHINHOT CHCTEMH B MIKDSAJII caxy HEOOXiIHE
OlblIe yIJOOpEHHs a30TOM B MOPIBHSHHI 3 YUCTUM NapoM. SKio B mpuIITaMO0BIA cMy3i
BUKOPUCTOBYIOTh TepOIUMAHUN Tap a00 MyJbUYIOTH CKOIIEHOK TPaBOK, 1€ CIPHSE
OUIBIIOMY BMICTY a30Ty B I[ili 30H1 [84].

BrivB eneMeHTIB KUBIIEHHS, 0COOIMBO a30Ty, Gocdopy, Kaliro Ta MIKPOCIEMEHTIB
Ha pICT Ta SKICTb IUIOAIB MOB’S3aHUM 31 CKJIATHUMH Ol0XIMIYHHUMH IpPOLIECAMH IO
BI/I0YBalOThCA B iX TKaHWHaX. [Ipu AediuuTi OCHOBHUX €JIEMEHTIB >KUBJICHHS Y TPYHTI
BiI0YBa€ThHCS 3MEHIIEHHS po3Mipy miaoiB. [Ipu HanMipHOMY BHECEHH1 100pUB, OCOOIUBO
a30THHUX TOTIPIIYETHCS JICKKICTh TIJIO/IB Ta 3MEHITY€EThCS IIUTBHICTh M siKy1a [85—88].

Pa3zom 3 rpyHTOBUM yA00pEeHHSM /1715l 3a0€31eUeHH JepeB HEOOX1THUMHU €JIeMEHTaMuU
KUBJICHHS, OCOOJMBO 32 BEJIMKOTO HAaBAaHTAXCHHS JEpPEB IUIOJAMU Ta y CTPECOBI MEepioan

POCTY 3aCTOCOBYIOTH IMTO3aKOPCHEBC l'IiI[}KI/IBJIeHH}I, II10 G(bCKTI/IBHO 3aJOBOJIBHAE l'IOTpe6I/I
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POCIIMH TOXKUBHUMHU peuoBuHaMU. [lo3akopeHeBe MiIKUBICHHS MO3UTUBHO BIUIMBAE HA
CUJIy UBITIHHS, 301JIbIIY€ETHCS KIIBKICTh KBITKOBUX OPYHBOK, CTUMYJIIOE IJIOAOYTBOPEHHS,
3MEHIITy€E OmaJaHHs 3aB’sI31 Ta IUIOIIB 1 CHPHSAE MPUKPIIUICHHIO iX 10 KITbYaTKH, TAKOXK
M1JBUIIYETHCS CTIMKICTh POCIIMH [0 HECHPUSATIMBUX YMHHHUKIB, 30KpeMa iX MOCyXO- Ta
XOJIOJIOCTIAKICT, Mi3HIX BECHSHUX NPHUMOPO3KIB, 30LIBIIYE BpPOKANHICTH, IMOKpAIIye
SKICTh 130€peKeHICTh IIToA1B. [Ipu 11boMYy CITi/] 3a3HAYNTH, 1110 TT03aKOPEHEBE M1KUBICHHS
JOCSITa€ MaKCUMAJIbHOTO €EKTy B MO€JHAHHI 3 TPYHTOBUM ya00peHHsaM [2, 40, 88—-92].

BaxxnuBuM 3aBIaHHAM € 3a0€3MEUEHHS JIEPEB MIKPOEIIEMEHTaMM, HaBiTh B YMOBaX,
KOJIM TPYHT MICTHTh JOCTATHIO iX KIJIBKICTh, TOMY III0 TIOCTa4YaHHS 3 HHOTO IIUX €JICMCHTIB
y HaJ3€MHY 4YacCTUHY JepeBa B KPUTHUYHI mepiogu yckiaaHweTrses [93, 94]. Ilpu
3aCTOCYBaHHI IMO3aKOPEHEBOTO MiHKUBJICHHS MIKPOEJIEMEHTH MOCTAYal0ThCSl POCIHHI 10
HAJ3€MHOI MacH, IpH LIbOMY BOHU 3aCBOIOIOTHCS IIBU/IIE, HIXK Yepe3 KOpiHHs. AOcopOLis
BIJIOYBA€ETHCS KPI3b ENIJEPMIC Ta IPOAUXH JIcTKa. HrokHiN 01K JTMCTKAa BCMOKTYE Olibllie
MOKUBHUX PEUOBUH. Y TOCYXOCTIMKHUX POCIUH PEUOBMHU BCMOKTYIOTHCS TOBUIBHIIIE,
yepe3 OUTbIIY IIIIBHICTD eniaepmicy [95].

OaHuM 3 BaXJIMBUX MIKPOETIEMEHTIB I IJ100BUX jaepeB € 6op. [lotpeba B HhOMY
PI3KO 3pOCTa€ mia 4ac MBITIHHA. Y II€il yac BiH Oepe y4acTh y MPOPOCTaHHI MUJIKY Ta
dbopmyBanHi moAiB [51]. ¥V ueit nepion notpeda B 60pi HACTUILKU BUCOKA, III0 BIH MOXKE
HAKOMMYYBaTUCSI B KOPEHSX POCIHH, aje HEJAOCTaTHbO HAKOIUYYETHCS B HAJ3EMHHX
opraHax, He3Ba)Kalo4M Ha MOro AOCTAaTHIN BMICT y IpyHTI [96]. KamnbIiit pazom 3 60p oM
BIJIITpaE Ty’Ke BXKIIMBY posib y GOpMyBaHHI MalOyTHHOTO BUCOKOSIKICHOTO Bposkaro. Bin
BIJITpa€ BAXIUBY POJb Yy cTaOUTi3alii MEKTUHY KIITUHHOI CTIHKM Ta PEryjiIroBaHHI il
npOHUKHOCTI. KiNbKICTh B1IOMUX MPOIECIB 32 YYACTIO LIbOTO 10HA BEIMYE3HA 1 OXOIUIIOE
Maiike BCl aCleKTH PO3BUTKY pociuH. KanbIliii TakoK BaXXJIMBUN AJIs SIKOCTI IJIO/IB, 1 IpU
Horo aedinuTi yacto crioctepirarotbes ¢izionoriuni podmaau [97—100]. Tomy BakIuBO
3a0e3neunT OanaHc MOKUBHUX PEUOBHUH JIJISI POCIMH MPOTATOM yChOTO BETETAIIMHOIO
nepioay. [lo3utuBHa posib GOPY Ta KaJbIiI0 y MO3aKOPEHEBOMY IKUBIIEHH] s101yH1 Oyna

niaTBep/pkeHa Oaratbma gocmigHukamu [101, 102], ski BUSBUIM 3HAYHE 301IbIICHHS
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KUTBKOCTI TIJIOIB TICIIs 0OpOOKH TaHUMHU MIKPOCJIEMEHTAMH.

O. C. T'op0, O. I. KurtaiB [103] mocmiawium, mo npu ontuMmaibHoMmy BMicTi NPK B
IPYHTI, 3HAYHUW MPUPICT BPOXKAKO IUIOMIB sA0JyHI OyJI0O OTPUMAHO IPH TPUPA30BOMY
obnpuckyBanHi 0,3 % po3unHOM OOpYy Ta CyMillll MIKpoeJeMeHTiB. Takox y JaHOMY
BapiaHTI MiJKUBJICHHS BIIMIYEHO MOKpAIICHHs (PYHKIIIOHAIBHOTO CTaHy JIEPEB.

3acTocyBaHHA MIKpOJIOOpMB Ha OCHOBI HaHOKapOOKcuiaTiB MeraiaiB  Mikpo-
Minepanic Ta Hano-Minepaiic onTUMI3ye SIKICTh KUBJICHHS JEPEB, CIPHUSE 3POCTAHHIO
(OTOCUHTETUYHOI aKTUBHOCTI JINCTOBOTO arapary, MOKpallye CMakK IUIOJIB Ta IMiIBUIILYE
MOKa3HUKH 30epiranHs soayk [104].

J11s1 M03aKOpEHEBOrO MIKUBICHHS MIKpOJAOOpHBaMU BaXIJIMBUM € M1JI01p MpenaparinB
3 BMICTOM B HUX MIKpoeJieMeHTIB y xenaTHiil ¢opmi [105]. 3a nanumu B. 1. SImxoBoro [106],
B JIOCHII 13 TT03aKOpeHeBUM BHeceHHsIM j100puBa ‘‘POCTOK’’, BcTaHOBIJICHO 301IbIIICHHS
BpPOKANWHOCTI JiepeB 0IyH1 Ta MiJBUILIEHHS SIKOCTI IUIOIB.

OO0O0B’SI3KOBUM € yT0OpeHHs HACa/pKeHb Miciia 300py Bpokaro. OOpoOstoTh AepeBa
a0ayH1 a30ToM, OOpoM, LMHKOM 1 KamieM. B ymoBax HinepmanmaiB oONnpuCKyBaHHS
Haca/pKeHb A0JTyHI KapOaMioM Bipasy micis 300py BpOXkaro, MOKpaIlye 3a0e3MeUeHICTh
TeHepaTUBHUX OpraHiB a3oToM. [IpoBomsaTe Take oOmpuckyBaHHs 2 - 4 pa3u 3 pi3HUMHU
703aM# kKapOamiTy, MPOBOJASYN OCTAHHIO OOpOOKY IJIsl SMEHIIICHHS 3apakKeHHS Ma pIIeio B
HacTymHoMy ce3oHl1. [107].

[IpoananizyBaBIIuM JIITEpaTypHl JDKepesa, MOXXHA 3pOOUTH BHUCHOBOK, IO
3aCTOCYBaHHS IOOPUB B Tiif M 1HIIIH (hOopMi Mae MO3UTUBHUHN e(heKT Ha (Pi3107T0TTUHUI CTaH
JepeB. AJle 3aJUIIAEThCS aKTyalbHUM JOCIIKEHHSI 3 BUBUCHHS KOMILUIEKCHOI CHCTEMU
IPYHTOBOTO YAOOpPEHHS B TMOEIHAHHI 3 I[03aKOPEHEBUM MIIKUBJICHHSIM a30TOM Ta
MIKpOEJIeMEHTaMHU B KOHKPETHUX IPYHTOBO — KIIIMAaTUYHUX YMOBaX.

1.4. SIkicHi MOKa3HUKHU IJIOAIB A0JYHI 3aJI€:KHO BiJ 3aCTOCYBAHHSI YAOOPEeHHS i
NKUBJIEHHA HACAT)KEHDL

[To3akopeHneBe BHeceHHs MOOpUB Ta OlompemnapaTiB CTajJ0 YacTHHOK CY4YaCHUX

TEXHOJIOT1i BHUPOIITYBAHHA HJ'IOI[iB $I6J'IYHi Ta Ma€ BaXJIIMBC 3HAYCHHA JIXI OTPUMAHHA
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BHUCOKOSIKICHUX BPO’KaiB B 1HTEHCHMBHHMX HACA/HKCHHSX, €EKTUBHICTh TAKOTO BHECEHHS
MOXJIMBE JIMIIE 32 CYMICHOTO 3aCTOCYBaHHSI pa3oM 3 IPYHTOBUM yaoOpeHHsiMm [41, 108—
110].

BukopucTtanHsa a30THUX JOOpHUB B HACAPKEHHSIX sIOJyH1 BIUIMBA€E HE TIIBKU HA PICT 1
pO3BUTOK pocianH. OAHUM 3 HAMBaXIUBIMIMX (PAKTOPIB MPU OLIHII BIUIMBY MOXHUBHHUX
PEYOBHUH Ha KIHIIEBHM MPOJYKT € SIKICTh IUIOJIB, sIKa MOXKE MOKPAIlyBaTHCh, a00 HaBIAKH
MOTIPITYBaTUCh Ta CTPYKTypa Bpokaro. BcTaHOBIEeHO, M0 3a0e3meueHHs] JepeB a30TOM
MOCWJIIOE BETE€TaTUBHUI PICT, 3aTpUMy€ 3aKIHUCHHS BereTailli, a TaKoXX BIUIMBAa€E Ha
CTPYKTYpPY BpPOKaro, po3Mip Ta XiMiuHUU ckiajn miodis [111, 112].

B nocnimxennsx [113] BcraHOBII€HO, IO MiJ J1€H0 a30THUX AOOPHUB y IJIOJIOBUX
KYJbTYp, 30KpeMa si0JIyHi, CTBOPIOETHCS OCOOIMBUI TUIT OOMIHY PEUYOBHH, 1110 3yMOBIIIOE
3MiHM XIMIYHOT'O CKJIaJy Ta MOP(OJIOT1UHI 3MIHU y TKAaHMHAX IJIOJIIB Ta BU3HAYAE TOBAPHY
AKICTh MPOAYKITIi.

B nocmmkennsx 1.I. Cepemu [114] BcTaHOBIEHO, IO BHECEHHS BHCOKHX HOPM
a30THUX J100puB (N2790 — N3gp) CIipusie MPOrpeCUBHOMY 301IBIIIEHHIO MacH IUIOAIB SI0TyHI,
poTe 3HMWXKYEThCs BMICT 1ykpiB 3 11,0 no 9,8 % Tta ackop6inoBoi kucimotu — 3 13,8 10
11,5 mr %, a Takok cripusie TEHACHIT IO MOPYIIEHHS CITIBBIHOIIEHHS IIYKOP — KHCJIOTA.

J.0. Kucensos, [.B. I'punuk [115] BcTaHOBHIIM, IO ICTOTHE 30UIBLIEHHS PO3MIPY
IIOIB sI0JIyH1 BiAOYBajgoch 3a TMO3aKOPEHEBOTO IMMiJDKUBIEHHS JepeB copTy Dmopina
npenaparom Tepacopd Kommneke. Ilpupict Bpoxaiinocti cranosuia Big 0,57 go 10,88
KI/JIepeBO MOPIBHSHO 13 KOHTPoJeM (00poOka BOJ0I0). 3acTOCYBaHHS Mpemnapary TaKoxXK
MOJTIMIIINIIO O10XIMIYHHMA CKJIAJ TIJIOIB SIOTyHI.

Hocnimxennsimu  [116] mpoBeneHMMH B 1HTEHCHBHOMY HACaDKEHH1 SIOJyH1
BCTAHOBJICHO, IO ICTOTHOI PI3HUINI MDK BITYM3HSHHM Ta TOJUIAHIACHKHM T0OpWUBaMH 1
crioco0amu iX BHECEHHS HE CIIOCTEPIralioch, ajie SN0 BUIIIOI0 TOBAPHICTD IUJIOAIB Oya 3a
dbeprurarii  KpUCTAJIOHOM Ta BHECEHHI KapOaMijly B CyXOMY CTaHl 3 HaCTyIHUM
MOJIMBOM: BiAMOBIAHO 69,9 Ta 69,7%, a 6€3 BHeceHHs 100puB — 57,9%.

3a nganumu Chen Q. [10], BHeceHHsI a30THUX JOOpPWB B 1HTEHCUBHUX HACa PKCHHSIX
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rpyuri Ta sOayH1 CHPHUSIO MIJBUIICHHIO B IUIOJAX BMICTY 3arajibHOTO IIYKPY 3a paxyHOK
MOHOIIYKpIB, ICTOTHO HE BIUIMHYJIO HA PIBEHb KHUCJIOTHOCTI MPU HE3HAYHOMY 301JIbLLIEHHI
KUTBKOCTI CYXMX PO3UMHHHUX PEYOBHH 1 aCKOPOIHOBOI KUCJIOTH .

Y 100peHHsT a30TOM y CKJajl MOBHOTO MIHEPaJbHOIO OOpHBA CYTTEBO IMiJABUIIMIIO
BMICT CyXHX PEUOBHMH y Iuiofax siOiayHi copty Aiimapen - y mexax 0,9-1,8 % [117]. B
JOCIIIJIKEHH] 3 TIOE€IHAHHSIM TPYHTOBOT'O YJOOpPEHHS 3 MMO3aKOPEHEBUM MiIXKUBJICHHIM Yy
HacaJKeHH1 copTy Almapes O0yyio oTpuMaHO 30UIBIICHHS BMICTY CYXUX PEUOBUH 10 1,4—
2,3 %. 3a BHeCEHHs MOJIBIMHUX 1 MOTPIMHMUX J103 a30Ty OyJs0 3aiKCOBAHO ITIBUIIICHHS
BMICTY CyXHX PEUOBHUH y MeKax BianosigHo Ha 1,1-2,5 % ta 1,6-2,0 % [118].

VY nocmimxennax B.A. bonpmapenka [119], mo3akopeneBe oONpUCKYBaHHSI JI€pEB
MarHiem, 60pom, IIMHKOM, MapraHIleM Ta HIKEJIeM I1BUIIIIA BMICT Y IJI0/1aX SOJIyH1 COPTY
['onpen Memimec Bitaminy C Ha 31,8—127,3 % nOpiBHSIHO 3 KOHTPOJIEM BILUIMB Ha 1HIII
MOKa3HUKU XIMIYHOTO CKJIaly BIJ3HAYHUBCS HEICTOTHO.

JlocnimxeHHs pi3HUX BapiaHTIB BHECEHHS a30THUX JIOOPUB Y KapIMKOBUX SIOTYHEBUX
cagax bpaswiii mokasyroTh, III0 BHECEHHS a30Ty HE OOOB’S3KOBE Ui 3a0e3nedeHHs
BIJIMIHHOI SIKOCT1 IUIOMIB Ha TPyHTaxX 3 BHUCOKMM BMICTOM OpraHiuyHoi peudoBuHu. lle,
WMOBIpHO, TIOB'S3aHO 3 THUM, M0 JOCTAaTHS KUIBKICTh a30Ty I POCTYy JepeB 1
MJI0JIOHOILIEHHSI OTPUMYETHCS 32 paXyHOK MiHepaJi3allii opraniunoi peuoBunu [120].

[Tomi6HuMit pe3ynbTat Oys10 BUSBICHO B IOCHIIKEHH1, MPOBEeHOMY B yMoBax [lombIini
[34] y BapmaBcbkoMmy arpapHoMy yHiBepcuTeTi. Jlocii 3 BUBYEHHS pPI3HUX HOPM Ta
CIIOCO01B OCIHHBOTO a30THOTO ITIIPKUBIICHHS SIOyH1 3 PI3HUMU TUIIAMH IS TOKA3aJIH,
110 @30THE MIJHKUBJICHHS HE MaJIO CyTTEBOTO BIUIMBY HA BPOXKANWHICTH Ta SKICTh IJIO/IB, ajle
TUT TIIIeTT MaB 3HAYHWIA BIUTMB HA IIi MOKa3HUKH. PEKOMEHIY€eThCS a30T BHOCHUTH Ha
BECHI, KOJMU MOoTpeda B I[bOMY €JIEMEHTI HaWBWIA, a BUBLIBHEHHS HOTO B MpOILEC]
MiHepati3allli OpraHiqyHoi peYOBUHH HEJIOCTATHE.

3 HaBeJIEHUX JaHUX, MOKHA 3pOOMTH BUCHOBOK, 1110 3aCTOCYBaHHS JOOPUB IO PI3HOMY
BIUIMBA€ Ha SKICTh IUIOMAIB BHUPOLICHUX HA PI3HUX COPTOMIALIETHUX KOMOIHYBaHHSX.

3aIMIIAEThCS  aKTyallbHUM TUTAaHHS BIUIMBY pPI3HUX CHUCTEM VYAOOpPEHHS Ha SIKICHI
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MOKa3HUKW IUIOJIB y HE3POUIYBAaHMX HACA/KEHHAX Ta KOHKPETHUX TIPYHTOBO —
KJIIMATUYHUX YMOBaXx.

1.5. ExoHoMiuHa e(eKTHBHICTb 3aCTOCYBAHHSI I'PYHTOBOIO YyJAOOpeHHS Ta
M03aKOPEHEBOT0 Mi/IKUBJIEHHS B HACA/PKEHHSIX S0IyHi

HaliBaxmuBIIIMM €KOHOMIYHUM TTOKa3HUKOM, 1110 XapaKkTepU3ye €(heKTUBHICTh BCHOTO
BUPOOHUYOTO TIPOIIECY B CaJIBHUUOMY TOCIOJAPCTBI, € cobiBapTicTh mnpoxaykii. Ile
MOSICHIOETBCA THM, 1110 LeW MOKAa3HUK B1JoOpakae OpraHi3aliiHUA Ta TEXHIYHUN pPIBEHb
BUPOOHUYOTO TPOIECY, NPOAYKTUBHICTh mpami Tomo [121]. Kpim Toro, piBeHb
pPEHTA0EIbHOCTI € 3araJiIbHUM TMOKA3HUKOM JIJIsi BUSHAYECHHSI €KOHOMIYHOT €()eKTHUBHOCTI
BUPOOHMIITBA NPOAYKIIIT caaiBHULTBA [ 122, 123]. BpoxaiiHiCTh cay € Halle)eKTUBHIILINUM
MOKa3HUKOM IPU BU3HAYEHHI COOIBApPTOCTI CaAIBHUYOI MPOIYKIli po3Mipy MpUOYTKYy Ta
piBHS peHTadenbHOCTI. OCHOBHUM 3aBJAaHHSM CaJIBHUYMX HACAJKEHb € OTPUMAHHSI
MaKCHMAaJIbHOTO BPO’KAI0 TJI0/11B HAWBUIIOI SIKOCTI 3 OAuHUILI iont [124, 125].

MacoBuii nepexij y 01K iHTEHCUBHUX TEXHOJIOT1H Y CBITOBOMY CaJIIBHUIITBI B OCTaHHI1
POKM 3yMOBJICHUW JeAail >KOPCTKIIIMMH €KOHOMIYHUMHM BHUMOTaMH 0 BUPOOHHUIITBA
wioniB. Lle#t mepexin 3arocTpuB 0Oarato AaBHIX MpoOJieM Yy CaJiBHHUIITBI, TaKUX SK:
T1IBUIIEHHS MPOIYKTUBHOCTI 1 CKOPOIUIITHOCTI CaJIiB, MOKPAICHHS TOBAPHOCTI IJIOJIIB Ta
3MEHIIIEHHs coOiBapTtocTi. HoOBI TumM caaiB 3 BHUCOKOK IIUIBHICTIO TOCAJKUA Ha
BETETATUBHUX TIJIIENaX MPUCKOPIOIOTH IMOYATOK IMPOMMCIOBOTO IIJIOJIOHOMICHHS Ta
3a0€3MeuyoTh 1HTEHCUBHI TEMIHU 3pOCTaHHS BpoXkallHOCTI. BOHM MIBUAKO AOCATAIOTH
IUIATO MAKCHMAaJbHOI MPOJYKTUBHOCTI Ta 3a0e3MeuyloTh CTaOUIbHE IJIOJOHOIICHHS Y
HaCTymH1 poku [3, 126—131].

OnTumizoBaHe BHECEHHsA J0OpUB 3abe3reuye JOCTaTHIO KUIBKICTh €JIEMEHTIB
JKUBJICHHSIM I TUIOJIOBUX JEpPEB, MO3WTHMBHO BIUITMBAE HA arpoeKOCUCTEMY caay Ta
MIJIBUIIYE €KOHOMIYHY €(EeKTHUBHICTh BHUPOIIYBAaHHS TIUIOJIB 3aBISKU PallilOHATIBHOMY
BUKOpHCTaHHIO 100puB [13, 132, 133].

OcTaHHIM YacoM JOCHIAHMKH Ta BHPOOHWUKHM MPHUHILIM 10 TEPEKOHAHHA, IO

MaKCHUMAJIbHY  KOPHUCTH BiI[ SaXOI[iB 3 goripiay 3a INIOAOBUMHU KYJIIBTYypaMHU MOJKHaA
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OTpUMATH, NPABWIBHO BPAXOBYIOUM MOTPeOM pOCIMH y (aKTOpax HABKOIHUIIHBOTO
CEpEeIOBUIIA, BKIIFOYAIOUYH MiHEpaIbHE )KUBJICHHS Ha KOHKPETHHX €TaIax poCTy 1 pO3BUTKY,
IIPU OJIHOYACHOMY 3HUKEHHI1 3arajJbHUX BUTPAT, B TOMY YMCIIl Ha 100pUBa Ta PETYISTOPU
pocty [134].

3 eKOHOMIYHOi TOYKH 30py, BUKOPHUCTAHHS MIHEpAIbHUX TOOPHUB 3BOJIUTHCS [0
BIIPOBAKCHHSI TAKOT TEXHOJIOT1T HOT0 BHECEHHSI, 3aCTOCYBaHHS SIKOi 0011€ThCs JIeIEBIIe
NMOpiBHAHO 3 IHmMUMU. [Ipm mbOMy 3a0e3rmeuyBaTUMETHCS OTPUMAHHS MaKCHMAaJIbHO
MOXJIMBOi HaJ0aBKM BpOXKal, BaApTICTh SKOi Oyjae TMEepeBUIyBaTU BUTPATH Ha
3aCTOCYBaHHS JaHOTO BUay 100puB[135].

VY nocnigxeHHsax [38] BCTaHOBJIEHO, 10 HAHOUIbII €(EKTUBHUMH 33 IOBEPXHEBOTO
BHECEHHSI I0OpUB BUSBUIUCS 103U N3p Ta Nys, BHECeH1 1o 1/4 BIpoJoBXK BereTaiii, npu
SAKWUX OJHWHHIL BUTPAT BiJ BHECEHHS JOOpWUB Ta 30upaHHS W peanizaiii 10AaTKOBOIO
Bposkaro okynoByBaznacs 10,8 ta 13,3 oquHuussMu NpUOYTKY.

3a manmmu P.B. SIkoBenka [136] BcTaHOBIEHO, IO HAWOUIBINI ITOKa3HUKH
€KOHOMIYHOI €(EKTUBHOCTI 3aCTOCYBaHHS JOOpHUB Yy Haca/p)KEHHSAX Tpymr Oynu 3a
nonatkoBoro BHeceHHS Nizp 1 Nizp Ksp 10 ¢Qony ontumizoBaHoro ymoOpeHHS,
PO3paxXyHKOBUMH JI03aMH JOOPUB BCTAHOBJIICHUMH 33 TIOKA3HUKAMU arpoXiMIigYHOTO aHaJi3y
IPYHTY.

Hocmimxenasimu P.B. SIkoBenka [137], mpoBeaeHMMH y Haca/pKEHHI sIOJyHI 3a
PI3HUX JOBIOTPUBAIMX CUCTEM yIOOPEHHS BCTAaHOBIICHO, 110 HAWOUIbII PEeHTAOETbHUM €
BHeceHHss y TpyHT 40 1/ra rtHOoto Ta 20 T/ra THOWO + NeoPsoKeo, mpu 1mpoMy piBeHb
pEeHTa0eNbHOCTI BUPOIIYBaHHS IUIOAIB COPTY Aiinapen Ha HAciHHEBIM Ta KJIOHOBIH M4
niamenax cranoBuB 189,5-206,8 %, a copty KanbpBiib CHIrOBUI HAa HACIHHEBIN MiAMIEl —
106,3—104,8 %.

3araibHUI aHaJ13 JITepaTypHHUX TaHUX TTOKA3Yy€ PI3HUIIIO MK JOCIIHKEHHSIMU 1100
M03aKOPEHEBOTO MIPKMBJICHHS Ta OCHOBHOTO YAOOPEHHS IUIOJOBUX Haca/pkeHb. lle
MOSICHIOETBCS TPOBEJEHHSM JIOCHIDKEHbh Yy PI3HUX YMOBaX Ta OKPEMHM BHUBUYCHHSM

crioco0iB BHECEHHS MiHEpajJbHUX JOOpUB. BiJCYTHICTh KOHKPETHHX PEKOMEHJIAI 3



42

BHECCHHS Aa30THUX JIOOpHB I103aKOPEHEBO MiAKPECI0e HEOOXITHICTh J0JIaTKOBOTO
nocimikeHHs. g cutyamis 3ymoBuiia motpeOy B NOAANBLIOMY JIOCHIIKEHHI BIUIMBY
IPYHTOBOTO YyJIOOpEHHS Ta IMO3aKOPEHEBOIO IMIJKUBIEHHS B 3arylICHUX HACaKEHHSX
sa0yH1 Ha cJIa0OpOCHii KJIOHOBIM mijmieni. 3 Mi€0 METO0 MU MPOBEIU JOCHIIKEHHS 3
BU3HAYEHHS CIIOCO01B, CTPOKIB Ta HOPM BHECEHHSI a30THUX JOOPUB Ta 00pY MO3aKOPEHEBUM
IUIIXOM Ta 3aCTOCYBaHHS OIOCTHMMYJSITOpa — aHTHCTpecaHTa Ha (HOHI TIPYHTOBOTO
JKUBJICHHST B KOHKPETHHX TIPYHTOBO-KIiMaTHYHHX yMmMoBax IIpaBoOepexnoro Jlicoctemy
Ykpainu.

CIHHUCOK OIIYBJIIKOBAHUX ITPAILDb 3A MATEPIAJIAMMU 10 PO3ALJIY 1

1. SIxoBenko P.B., Tpymer .M. Il{ogo nutanb ynoOpeHHs 1HTEHCUBHUX HAcaJPKCHb

A0JyH1. 30ipHUK HAYKOBUX Npayb Y MaAHCbK020 HAYIOHATbHO20 YHIGEpcUumemy caodiGHUYmad.

2023 Ne 102 4. 1. C. 101 — 108. DOI: 10.32782/2415-8240-2023-102-1-101-108
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PO3J1J1 2
MICIHE, YMOBHU, OB’€EKTU TA METO/IUKA IMNPOBEJIEHHS
JOCJIIKEHDb
2.1. Micue npoBeieHH 10CJTiIKEeHb

JlocimiKeHHsT TMPOAYKTUBHOCTI HAcaJKE€Hb SIOJMyHI 3aJIeXHO BIJ IPYHTOBOIO
yIOOpEeHHs Ta MO3aKOPEHEBOro MIKUBICHHS NPOBOAWIMA y AochigHomy cany HBB
YMaHCBKOTO HalllOHAJILHOTO YHIBEPCUTETY CaJIIBHUIITBA 31 CXEMOIO Ca/IiHHS JIepeB sS0IyHI
4x1,5m copty Uemnion Apno Ha miamerni MM.106, mo 3HaxoauTbess B MaHbKIBCbKOMY
IPUPOAHO-CUTEChKOTOCTIONAapchkoMy perioHi Cepeanbo-/[HITpoBChKO-By3bKOTO OKpYyTY
[TpaBobOepexnoro Jlicocreny Ykpainu [139].

2.2. IpyHTOBO-KJIiMATHYHi yMOBH

[pyHT 1OCHIAHOT AISSHKYA YOPHO3€EM OIiI30JeHuN 3 BMicTOM rymycy B mapax 0-20 i
20-40 cm BianosigHo 4,43 Ta 3,52 % , a30Ty (3a HITpU]IKALIMHOW 3ATHICTIO TIpU 14-
JIEHHOMY KoMITocTyBaHH1) BiamosigHo 20,7 1 20,3 mr/kr, P,Os ta K,O (3a metogom Ernepa—
Pima—Jlominro) 20,8 1 18,0 ta 24,8 1 18,5 mr/100 1, peakiiisi rpyHTOBOTO po34uHy pHeox 6,1
Ta 6,0, cyma yBiOpanux ocHoB 27,4 1 27,8 mr-exs/100r.

Cucrema yTpuMaHHS TPYHTY B MUDKPSAISX — JEPHOBO-TIEPETHINHA, Y TPUCTOBOYPHHIX
cMyrax — repoiuuaHuil nap. Y 100peHHs Ta 3aXUCT BiJl LIKIIHUKIB 1 XBOPOO MPOBOIUIIH 3a
MPUIHATOI B HaBYAJIbHO-HAYKOBOBUPOOHUUYOMY BiyIin Ymancekoro HYC mporpamoro.
Hacamxenns HezpouryBase.

Kiimatr YMaHCBEKOTO paitoHy TOMIPHO-KOHTHHEHTAIBHUM 3 HECTIMKUM 3BOJIOKEHHSIM,
3 JIOBTUM >KapKUM JITOM 1 KOPOTKOIO M’ KOO MaJIOCHI>)KHOIO 3UMOIO.

B cepennboMy piuHa KiTBKICTh omnajiiB 586 MM, 3 HUX 352 MM — 3a mepioj Bererailii
(KBITEHb—BEPECEHB), 3 ICTOTHUMU BIIXWICHHAMH B OKkpemi poku. Cepemnsi 6araTopiuHa
TemnepaTypa nositps 3a pik 8,8 °C. Cepenns 3a HalHOLIBII sKapKui Micsab aumneHs — 20,9
OC. Yucno aniB 3 cepeHp01000B0K0 TeMneparyporo nonax 5 °C 3 ii cymoro 2900 — 3000
°C tpuBae 205 — 210 gniB, a 3 remneparyporo +10° C 1 Bume 3 cymoro 2530-2870 °C — 160
— 170 ngHuiB.
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Cepennst BOJIOTICTh MOBITPSI CTaHOBUTH /7—78 %, mpoTe y JUIHI Ta CEpIHI BOHA
cnagae 10 4648 %, a B nuctonai Ta rpyAaHi miaBuiryetbest 10 88—89 %. Ilpotarom poxy
CIIOCTEPITalOThCsl HECTIPUSTIIMBI KJIIMAaTU4YHI SBUINA, Takl K rpo3u (10 10 116 mpoTsarom
poky), rpan (3—4 pasu), tymanu (50-70 116), oxenenuti (1o 10 1 6iabIIe pasiB HA pIK), a
TakoX nepioau 6e3 omaniB (1o 20 AHIB).

YMaHCBhKUH pailoH BiA3HAYAETHCS TPUBAIUM OE3MOPO3HHUM TEPIOJOM, 110 3a3BUYAl
TpuBae BiJ 160 no 170 nuiB. 3uMOBHIA TEP10/ PO3MOYMHAETHCS B KIHLII TPYJHS 1 TPUBAE 10
2-3 nekamu Oepe3Hs Ta XapaKTEPHU3ye€TbCs HECTIMKMM CHITOBUM IOKPHUBOM, IO
YTBOPIOETHCS Y APYTiil OJOBUHI TPY/IHS 1 3aJUIIAETHCS HA IPYHTI B CEpeIHbOMY 81 J1€Hb.
['mubuna npomMep3aHHs IPYHTY jaocarae 66 cMm. Y CluHI cepeHbOMICAYHA TeMIeparypa
MOBITPS CTAHOBUTH MiHYC 9,4 °C, mpoTe y OKpeMi POKH BOHA MOKE 3HUKYBATHUCS J10 MiHYC
30-31 °C.

BecHa po3nmoumHaeThCs, KOJMM CepelHbOJ000Ba TeMIieparypa TOBITPS MEpPETHHAE
BinMiTKy 0 °C. Ilepexin yepes +5 °C cnoctepiraeThCsi Ha Mo4YaTKy KBiTHS, a uepe3 +10 °C -
B KIHIIl MicsIs. 3a3Bu4ail, B KIHIIl TPEThOI JEKaJW KBITHS 3aBEPIIYIOTHCS BECHSHI
3aMOpO3KH, a HAWMI3HINI MOXYTh BiAOyBaTtucs y Apyriid abo TpeTid aekaai TpaBHs. B
OKpeMi POKH B KBITHI Ta TpaBHI CIIOCTEPIralOThCs CYXOBii, 1[0 TPUBAIOTh 6—7 THIB a00
HaBITh JOBIIIE.

B ymoBax YMaHCBKOTO palloHy JIITO PO3MOYMHAETHCS 3 JAPYroi JeKaad TpaBHS 3
Mepexo0JI0M CEPEIHHOI000BOT TeMnepaTypu nmoBiTps uepes 15 °C 1 TpuBae 10 Ipyroi 1exaau
BepecHs. Ha mouatky JjiTa crmocrepiraerbes Teria, a B JIUMHI — CEPITHI Kapka TMoroja.
CepenHs TemrepaTypa MOBITpS B TpaBHi-uepBHiI +15° — +19 °C, B numnui-cepnui +19 °
+22 °C. B okpemi poku MakcUMallbHa TEMIIEpaTypa MoBITPs: MOKe MigHIMaTUCh 110 +35 °C.
[lepexin Bim JiTa 10 OCEHI 3a3BUYall po3MOUMHAETHCS 3 8—10 BepecHs 1 TpuBae 10 3—5
KOBTHS. Y 11l Iepioj] XapaKTEepHOIO € Terla MoroJia 3 CEpeIHbO 0 TEMIIEPATYPOIO MOBITPS
Bix +9° no +14 °C Ta HEBEIUKHUM OOCITOM OIIAJdIB, IKMH CTAaHOBUTH 36 MM. 3aKIHUECHHS
BEreTAllIfHOTO CE30HY 3a3BMYail HacTae B KIHII JKOBTHS, KOJM CEpelIHbOI000Ba

TeMIiepaTypa noBiTps 3HUKYeTbes 10 5 °C.
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Taomung 2.1

Pik mocmmxeHb BCLO.FO Miemm
3apik || 1 I | 1v \% VI | VII | VI | IX | X | XI | XII
KinpkicTh onaaiB, MM
2021 p. 641,6 | 59,7 | 432 | 32,4 | 49,9 | 56,4 |104,7| 89,8 | 69,9 | 162 | 7.0 | 21,2 | 91,2
2022 p. 467,5 | 239 | 72 | 13,4 | 57,7 | 224 | 36,3 | 28,1 | 444 | 99,2 | 10,0 | 71,8 | 53,1
2023 p. 505,0 | 6,0 | 20,5 | 27,2 | 1296 | 424 | 158 | 92,5 | 124 | 42 | 33,5 | 62,3 | 550
Cepennst Garatopiuna | 586,0 | 38,0 | 34,0 | 36,0 | 41,0 | 52,0 | 81,0 | 68,0 | 49,0 | 61,0 | 43,0 | 43,0 | 40,0
Temnepatypa nositps, °C
2021 p. 8,7 23| 38| 20 | 74 | 140 | 198 | 232 | 20,3 | 13,0 | 72 | 47 | -1,0
2022 p. 9,6 13| 1,8 | 20 | 86 | 145 | 205 | 21,0 | 21,7 | 13,1 | 10,0 | 3,7 | -0,4
2023 p. 10,8 | 02 | -02 | 51 | 88 | 154 | 19,6 | 21,3 | 229 | 184 | 11,7 | 46 | 1.2
Cepenust Garatopiuna | 88 | -3.4 | -23 | 2,5 | 9,7 | 154 | 19,0 | 209 | 20,1 | 14,5 | 83 | 2.8 | -1,8
BingnocHa Bonoricts noBITpst, %
2021 p. 77 89 83 77 71 73 73 71 71 74 | 70 | 85 | 88
2022 p. 74 80 | 76 | 67 | 68 50 | 64 | 63 71 79 | 78 | 89 | 89
2023 p. 73 89 81 72 80 56 | 64 68 65 62 | 73 | 82 | 86
Cepenust Oaratopiuna | - 76 86 | 85 82 | 68 64 | 66 | 67 | 68 | 73 | 80 | 87 | 88
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Merteoposioriydi MOKa3HMKHA 3a Tnepioa gociikeHb 2021 — 2023pp. 1CTOTHO
BIJIPI3HSITUCH Bij CepeliHIX OaraTopiuHuX JaHux (Taou. 2.1).

VY 2021 pori OpoTATOM M'SSTH MICSIIB BEreTalliiHOTO TEepioay (TpaBeHb-BEPECEHb)
Bunayno 337,0 mm omnais, mo Ha 26,0 MM NepeBUIIlyE CEPEHbO 0araTopiuHy KiJIbKICTh. Y
2022-2023 pokax KUIbKICTh omajaiB Oyna menmoro Ha 80,6 mm 1 143,7 MM BiANOBIIHO.
Haiibinbmre onaaiB y 2021 pori Bunasio mpotsroM dyepBHs (104,7 mm), numnas (89,8 Mm) 1
ceprus (69,9 mm). YV 2022 pori y BepecHi Bunaio 99,2 mm onafis, 1o Ha 38,2 MM OiIbIIIe
3a cepeIHbO OaraTopiuHy KUIbKICTb, a y 2023 potri O61ibliie onajiB BUnaio y aumnti Ha 36,0%
BiJI CEpPeIHbO OaratopiuHoi KubkocTi. ¥ 2021 poiii BepeceHb OyB MOCYIUIMBUM 3 OTIaaMH
y po3Mmipi 16,2 MM, 110 HEraTUBHO BIUIMHYJIO Ha BpoxkaiHicTh. Y 2022 poui nocyxa
crioctepiranacst B TpaBHl (22,4 mm) 1 junHi (28,1 MM), 110 HETaTUBHO MO3HAYMIIOCS HA
Beretanii. A y 2023 poui mocyxa BiA3HauMIacs y YepBHI1, CEpITHI, 1 0COOIMBO y BepecHi (4,2
MM).

VY 2021 Ta 2022 pokax cepeqHbOMICSYHA TEeMIIEpaTypa MPOTIrOM OCHOBHUX MICSIIIB
Beretanii (TpaBeHb-BEpECEHb) BIANOBIAANIa cepeAHii OaraTopiuHid Temmeparypli 1
cranoBuia 18,1 °C ta 18,2 °C BignosigHo. Y 2023 pori BoHa ckiana 19,5 °C, mo Ha 1,5 °C
MEPEBUIIYBAJIO CepefHii OaraTopiuHuii moka3HuK. Bepecenb 2023 poky Binpi3HIBCSA
cepeaHboMicsauHo0 Temmneparypoto 18,4 °C, mo Ha 5,4 °C nepeBuillyBajgo BiANOBITHUN
nokazHuk y 2021 por, 1 Ha 3,9 °C - cepenuiii 6aratopiuHuii Moka3HUK. Takox BapTo
BIJI3HAUUTHU MIJIBUILIEHY TeMIlepaTypy y 3uMoBuid nepioa 2023 poky, 0coOJMBO B CiuHI 1
JI0TOMY, KOJTi BoHa Oyna Ha 3,2 °C ta 2,1 °C BuIe BIAMOBIIHO 0 CEPEIHIX OaraTopiuHux
JAHUX.

Bignocna Bojoricte moBiTps B 2021 pori 3a mepiod Bereraiii B CEpEeIHbOMY
craHoBmia 72,4 %, mo Ha 4,8 % BuIe 3a cepenHpo Oararopiunuii mokasHuk. Ce3zonn 2022
ta 2023 poKIB BII3HAYWIIUCH JICIIO HUKYMMHU MOKA3HUKAMU MOPIBHIHO 3 OaraTopiyHUMHU

nanuMu BignosiaHo Ha 0,4 Tta 4,6 %.
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B 3aranbHOMy morogHi ymMoBH Bpo1oBxK 2021 - 2023 pp. XapakTepu3yBaJIUCh IS0
M1JBUILLIEHOK TEMIEPATYPOIO MOBITPS Ta HEPIBHOMIPHUM PO3MOAUIOM ONaAiB MPOTATOM

BEreTaIlitHOTO TIepioay.

2.3 XapakTepHuCTHKA T0CTILY

Hocnina 3aknaneno HaBecHi 2021 p. 3 24 Bapiantamu (1abi. 2.2). [ToBTOpHICTH A0CIITY
Oyna Tpupazosa 3 15 00J1IKOBUMHU JiepeBaMU Ha BapiaHTI.

Cxema jocnigy BKJIIOYajga BapiaHTH 3 TIPYHTOBUM yI0OpeHHSIM, Nj20PooKog
(BupoOHUUMI KOHTPOJIb), NPK 0spaxymxosuii, T03aKOPEHEBUM IT1JKUBICHHAM (230TOM 1 60poM
y PI3H1 CTPOKH 1 BHECEHHSM OlocTUMYyIIsiTopa-aHTucTpecanta (Bykcan bio AmiHomiiaHT).

JloOpuBa B IpyHT BHOCWJIM HaBECHI Ta BOCEHHU 13 HACTYITHOIO 3apoOK0i0 (pe30io.
[TozakopeHeBe oOnpucKyBaHHs TpoBoariid HaBecH1 0,5 % - M po3unHOM KapOaminy (mepiie
— Ha no4atky BimokpemieHHs 0yTtoHiB (BBCH 57 — 59), npyre uepe3 10 — 14 116 micas
usitiaasg (BBCH 71 — 73) ta 0,5 % - 10 6opHOI0 KHca0TOO (Tiepiie — y ¢azy po3myCcKaHHs
oyroniB (BBCH 61 — 63), npyre — uepe3 2—3 ani micius 3akinueHHs uBiTiHHsA (BBCH 69 —
71). IlimxuBiieHHS BOCEHH — KapOaMifl (pO3MOYMHAIN 3a THXKJEHB Micis 300py BpOXKaro,
obmpuckyBatu Tpudi 3 7 — 10 go6oBuMm intepBaiom (BBCH 91 — 92) 3 koHueHTparti€io
n00puBa B po34MHi, BiANMOBIIHO, 1,0; 3,0; 5,0 %); 6opHa kucnorta 1,0 % - Ha (po3nounHaIN
3a THXKJACHB Micla 300py Bpokaro, obmpuckyBanu ABidi 3 7 — 10 1o00BUM iHTEpBaIOM
(BBCH 91 —92). Buecenns 6i0cTUMyIITOpa MPOBOJMIN YOTUPH Pa3H 3a BEreTaIlll0: MepIIe
— o po3oBomy OyToni (BBCH 57 — 59), npyre — y ¢a3y 3aB’a3yBaHHs IJIOMIB (3aB’53b
po3mipom 10 20 mm — BBCH 71 — 73), Tpete — nepea 4epBHEBUM OITaIaHHAM 3aB’ 131 (TUTi
Jocsirae moJIoBUHU TUTOBOI Beimuniu — BBCH 74 — 76), yeTBepTe — MOYaTOK JOCTUTAHHS
mwioniB (BBCH 81 — 82) 3 Hopmoro BHeceHHs B mepiux oOmnpuckyBanHsx — 1,0 m/ra i

HacTynmHux — 2,0 j/ra. O6poOKH MPOBOIUIM 3T1THO peKOMEH/Ialliii BUPOOHHUKA.

Taomurs 2.2



2.4.

Cxema nociiny

[To3akopeHese
BHECEHHS
IpyHTOBE Y10OpEHH , _
1)KV BJICHHS OlocTUMYIATOpa-
aHTUCTpPECAHTA
, Bona (x)
bes mipxkuBieHHs (Boaa) . :
Bykcan bio AmiHOmuIanT
, Bona (k)
HagecHi (azot + 60p) . :
Bykcan bio AMiHOMmIIaHT
be3 noOpuB (KOHTPOJIb)
Bona (k)
Bocenu (azor + 60p) . :
Bykcan bio AMiHOMmIIaHT
HagecHi + Bocenu (a3zot + Bona (k)
o0p) Byxkcan bio AMiHOIUIaHT
, Bona (k)
bes mimxuBieHHs (Boaa) - .
Bykcan bio AMiHOMmIIaHT
, Bona (k)
. HagecHi (a3ot + 60p) , .
N, Py, Ko, (BEpOOHMUMI Bykcan bio AmiHOmIanT
KOHTPOJIb Bona (x
poIe) Bocenu (azot + 60p) . ( _)
Bykcan bio AMiHOMIIaHT
HagecHi + Bocenu (a3ot + Bona (x)
oop) Bykcan bio AMiHOIIIIaHT
. Bona (k)
bes mipxuBieHHs (Boa) - -
Bykcan bio AMiHOMUIIaHT
, Bona (k)
HagecHi (azot + 60p) . :
NPK Bykcan bio AMiHOMmIaHnT
PO3paXyHKOBHI Bona (k
Bocenu (azor + 60p) . ( ,)
Bykcan bio AmiHomuianT
HagecHi + BoceHnn (a30T + Bona (k)

60p)

Byxkcan bio AMiHomuIanT

O0’¢KTH H0CTiTKeHb
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Yemnion Apno - copt 0JIyK paHHBO3UMOBOI'O TEpPMiHY Ao3piBaHHsA. KioH copTy
Yemmion. Busenenuit B Ilonbmii. Ilmogu mo 1HTEHCHMBHOCTI 3a0apBJiieHHS 3HAYHO
MepeBepIIyIOTh BUXIJIHMM COPT, a TaKOXX MaroTh OuIeln Oaratuii cmak. JlepeBo
CepeaHbOpOcCTe, MICs BCTYNMy B TOPY IUIOJOHOIICHHS CHiia pocTy ciabmae. dopmye
KOMIAKTHY, OBAJIbHY KPOHY cepeAHboi IycToTdu. CIOCTepiraeTbes 31aTHICTh 3aKIaJaTd
IJ10/10B1 OpYHBKHM Ha OJTHOPIYHOMY MPHUPOCTI.

[lnogn Benuki, wmacor (160-200 r.), oxpyrio-oBainbHOI (opmu. Ikipouka
3€JIEHYBaTO->KOBTOTO KOJIbOPY, MOKPUTA IHTEHCUBHUM NTOMapaH4Y€BO-4€PBOHUM PyM'sTHIIEM
3 PO3MHUTHX CMYT 1 CIPO-)KOBTHMH OITPOOKOBIIMMH YeUeBUIKaMHU. M'SIKOTh CBITJIO-KpPEMOBA,
CepeaHbOi HIUIBHOCTI, Ay’K€ COKOBUTA, apOMAaTHA, BIAMIHHOTO KHCJIO-COJIOJKOTO CMaKy.
Herycrariiiina orinka - 4,5-4,7 6ana.

[IBite B cepenni Tepminu. Kpam 3anumosaui: Jlo6o, Jenikarec, ['onaen Jlenimec
Peitnnepc, Ana, Aipapen, Encrap, I'moctep, Jliron, Cnapran, Eepect, IIpodecop
[mnpinrep, [N'onaen Jxewm.

CopT yxe CKOPOILIITHUN, BUCOKOBPOXKAWHUM, IIIOpIYHE TUI0I0HOIIeHHS. BeTynae B
MOpYy IUTOIOHOIICHHSI Ha 3-i piK Mics caaiHHg B caf. JlepeBa natoTh B 6-TH JTITHHOMY BIIII -
17-25 kr s6nyk. 3HIMaIbHA 3pITICTh TJIOJIB - CEpeaUHA BEPECHs, CIIOKHBYA CTUTIICTD -
#o0BTeHb. Ha Mononux sOMyHsSX MJIOAM YTPUMYIOTHCA MILHO. Y pa3i K 3ali3HEHHSIM 31
30MpaHHsAM BPOXKAIO MIOAH 30€pIiratoThCs TipIie 1 MIBUIIIE BTPA4at0Th CBOi CMaKOBI SIKOCTI.
[Tpu 30epiranHi B XOJOAWIBHUKY SI0JTyKa 3aJIMILIAIOTHCS CBIKUMHU MPOTATOM 5 MiCSIIB (10
CEepelMHN BECHHU), B YMOBAaX CXOBHUINA IUIOAU 30epiraroThcss He Oumbie 1,5-2 MicsIliB.
[epion criokuBaHHS IJIO/IB - 3 PYTOl NOJOBUHU BEPECHS 10 OEpe3Hs -KBITHSL.

3umocTiiikicth cepeaHs. CTIMKICT, 0 Tapiil cepenHs, A0 OOpOUIHUCTOI pOocU
CepeHs, YyTIUBUI 10 XBOpOOU KOpH 1 IepeBUHU. TpaHcnopTabenbHICTh MIOAIB CEPEHS.
[Ipn mepeBe3eHHI TIUIOMIB TMOTPIOHA sIKiCHa YyrmakoBka. OCHOBHE TpU3HAYEHHS -
BXKMBAHHS IUIO/IB Y CBIXKOMY BHTJISAJII B OCIHHBO-3UMOBHH Tiepiof [139, 140].

Iimmena MM.106 — BuBenena Ha MoutiHT-MepTOHIBCHKIA MOCTIMHIA CTaHIIIT

CaJiBHMIITBA B AHTJIIT CXpelyBaHHAM s101yH1 copty [liBHIUHMI po3BIAHUK 3 miAienow M1
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[141].

Kopeni 1o0pe po3BHHYTI y TOPU3OHTAIILHOMY 1 BEPTUKAIHLHOMY HalpsiMKax, TOMY
JiepeBa Ha Hiil J00pe 3aKpITUTIOIOTECS B TPYHTI 1, SIK PAaBUJI0, HE HaXUJIAIOThCA. KopeHeBi
napocTku BiACYTHI. CyMICHICTh 3 OCHOBHUMH copTamu 100pa. Mosnoxai nepesa Ha MM 106
POCTYTh IHTEHCHUBHO.

[10/10HOIIIEHHS B OCHOBHUX COPTIB MOYMHAETHCS 3 3-4-TO pOKY MICHsS CaAiHHS.
[lepionuyHicTh WOro y OUIBLIOCTI COPTIB BUpaXeHa ciiabo0. YpOXKalHICTh HACaIKEHb
Brucoka. Caau Ha I1i¥ mijeni 100pe BAaIOThCSl HAa BCIX OCHOBHUX THIAaX IPYHTIB, HaBITh 3
BOKKMUM MEXaHIYHUM CKJIaJioM. BOHH BUTPUMYIOTH KOPOTKOYACHY OJM3BKICTh
HIATPYHTOBUX BOJ 1 IEPE3BOJIOKEHHS TPYHTY.

Bykcan BIO AMiHONMJIAHT — BHCOKOSKICHUN Ol10CTUMYJISTOP-aHTUCTPECAHT
POCIIMHHOTO TMOXOJKEHHS, OTPUMaHUN 0COOJIUBO «M'IKOI0» TEXHOJIOTIEI EKCTParyBaHHs,
sIKa J103BOJIsI€ 30€PErTH BC1 BJACTUBOCTI 010J0T1YHO aKTUBHUX PEYOBUH. AKTUBYE 3aXUCHY
CUCTEMY POCIHUH MPOTH Al HECHPUATIMBUX (HAKTOPIB, MOKPAIIYe€ PO3BUTOK KOPEHEBOT
CUCTEMHU, 3aB's3yBaHHs MUIoAiB. IlIBuak0o Ta €h)eKTUBHO BHBOJWUTH POCIWHU IPU CTPEC,
BUKJIWKaHOMY TepOinmuaamMyu abo0 IHIIMMH YWHHUKaMH. Bojojiie  BIACTUBOCTSIMU
M1IKACIIEHHS po00Y0ro po3unHy. PekoMeHmoBanmii ik 000B'I3KOBUI KOMIIOHEHT pOO0YOTO
po3uuHy mij yac BHeceHHs 33P.

Cknan (r/m): aminokucioru — 141,8, N — 22,7, P,Os — 22,7, K,O —22,7.

AMIHOKHCIIOTH, SIK1 BXOASTH 10 ckiaany Bykcan BIO Aminomnant: AnaHiH, ApriHiH,
AcmaparinoBa kucnora, [luctun, ['myraminoBa kucnora, ['minun, [ictuaun, [3oneiiuH,
Jlewitun, Jlizun, Metionin, Bamnin, Opnitua, ®eninananin, [Iponin, Cepun, TpeowniH,
Tpunrodan, Tupo3uH .

HonatkoBo a0 ckiany Bykcam BIO Aminommadt BxoasTh: ['aMma-AMiHOMacisHA
kucinora (CAMK), Aykcun, ®ituHoBa kuciora, I[Ho3zuton, XoiiH, MIKpOEIEMEHTH,
Bitaminu (B1, B2, B3), HikotnHoBa kucnota, biotun ta @osieBa KucioTa.

KirouoBi epeBaru:

o Ceprudikaru FiBL ta Opranik CraHmapT, mo HiATBEPKYIOTh MPUIATHICTH [0
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BUKOPHUCTAHHS B OPraHIYHOMY 3eMJICPOOCTBI.

o Bucokuii BMICT aMiHOKHCIOT POCIMHHOIO MOXO/KEHHS Ta 1HIIMX O10aKTUBHUX

PEYOBHH.

o EdekTuBHa nozakopeHera adbcopoOILisi.

o AKTHBYE 3aXHCHY CUCTEMY POCIUH MPOTH A1l HECTIPUATINBUX (PaKTOPIB.

o [Ilokpartye po3BUTOK KOPEHEBOT CUCTEMH.

« Bosoaie B1acTuBICTIO NIAKUCIIOBATH POOOUHI POZUMH.

o Mae BiIMiHHI BJIACTUBOCTI MPUJIMIIAYa Ta 3BOJIOKYBaya.

o 3abesrneuye onTuMaibHy aito 33P.

o HasBuicTs cnenianbHUX A00aBOK 3a0e3Meuye ONTUMAIbHE MOTJIMHAHHSA 010JI0T14HO

aKTUBHUX PEUYOBHH, HE3aJICKHHUX BiJI TOTOTHUX yMOB [142].

Jlns  TpyHTOBOrO YIOOpEHHS Haca/keHb s0JayHI 3acTocoByBalid (ocdopHi
(cynepdocdar rpanynboBanuit 19 % n.p.), kaniiai (kamii xjaopuctuii 62 % 1.p.) Ta a30THI
nobpuBa (amiauny cenitpy 34,4 % na.p.). [lozakopeHeBo 00MpHUCKyBau epeBa KapOaMiaoM
( N —46%) Ta 6opHoro kucinoty H3BOs (B20s - 56,25-56,90%).

2.5. MeToauka a0caiIKeHb

1. ArpoximivHi BJIACTHUBOCTI TIPYHTY. 3pa3Kul JUIsi BHU3HAYCHHS arpoXiMidyHUX
BJIACTUBOCTEHN IpyHTY BinOupanu y mapi 0—60 cM, 3 20-CaHTUMETPOBUX IAPIB B3IOBK
podiII0 TPOTATOM TEPIOAY BiJl TPETHOI JEKaJM JUITHS J0 TEPINOoi JeKaau CepITHS, TiCs

3aBEpPIIEHHS POCTY MaroHiB. Y BiAIOpaHUX 3pa3kax BU3HAYAIIU:

a) BMICT rymycy 3a okcuaumeTpuaauM mMetosioMm JICTY 4289-2004 [143];
0) BMicT Qocdopy Ta Kaiito 3a metogoM Ernepa—Pima—/{ominro [144];
B) akTUBHY KHCIOTHICTH pH — MeTpuunum metogom JJCTY ISO 10390-2001[145] ;
1) cyMy BOMpHHX OCHOB 3a MeTojoM Karnrena [144] .
Po3paxyHOKk HOpMH a30THUX TOOPUB MIPOBOAMIIM 3TIAHO NATEHTY HA KOPUCHY MOJEIb
Ne139762 «Crioci6 BU3HaUCHHS HOPM a30THOTO JOOpUBA ISl ONTUMI30BAHOTO YI0OPECHHS

s0JTyHI Ta TPYIIIi», BAKOPUCTOBYIOUH CIIiayouy Gopmyiy:
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Co—Cd)m
1=B+ (Co—C) ’
1000
JI — no3a noOpuBa, kr/ra; B — Biguy)XyBaHe BUHECEHHsI a30Ty IPU 3aIlUIAHOBAHOMY
Bpoxkaro miofiB, kr/ra; Co — ontumansHuii BMicT N—NO; B mapi 0—40 cM gaHoro

rpyHTY micias 14 no6oBoro kommnoctyBaHHsl, MI/KTr; Ch — (pakTUYHO BUSIBICHHI aHAI3aMH
BMicT N—NO3 micis 14-1060BOT0 KOMITOCTYBaHHS, MI/KT; m - Maca (00’eMHA) mapy
rpyaty 0—40 cm Ha mmomi 1 ra, T /ra [146].

Po3paxynok ¢ochopHuX 1 KagiiHUX HOPM JOOPUB MPOBOJWIM 3TITHO MAaTEHTY Ha
kopucHy mojenb Nel48353 «Cnoci®0 BuU3HAaY€HHs pO3paxoByBaHUX 103 (ochopHUX 1
KaJIIWHUX TOOpUB 1Jis1 ynoOpeHHs si0ayHi Ta rpymri» [147].

2. biojoriyHi BiacTuBOCTI IpyHTY. HiTpudikaniiiny 31aTHICTh IPYHTY BU3HA4alId 3a

metogom KpaskoBa [144] 3 14-meHHMM KOMIIOCTYBaHHSIM B TEpPMOCTaTi y 3pasKax,
BiJ1IOpaHuUX JIsl BUBHAYEHHS arpOXiMIYHUX BIACTUBOCTEH Yy JIMITHI — CEPITHI.

[HTEeHCUBHICTh NMXaHHSA IPYHTY BU3Hadaiu 3a meronoM llltatHoBa [144] Tpuui 3a
nepioJ BereTalli y TpaBHi, JUIMHI Ta BEPECHI.

3. AHasi3u pOCAMHHUX 3pa3kiB. BMicT 3eneHux mirMeHTiB (xjopodinu “a” 1 “b” ta ix

cyMma) B JIUCTKaxX BH3Hauainu 3a meroioMm [omneBa [148] BuU3HAUaM y JIUIHI, CEPIIHI,
BEpecHi

Bwmict y micTkax 3arajibHUX CIOIYK a30Ty, ¢pocdopy Ta kanito Bu3Hadaym 3a MBB 31—
497058-019-2005 [149] 31 3pa3kiB, BiAIOpaHUX Y TEPMIHM, KOJM BIIOUpPAIA TPYHT IJIsI
arpoXiMIYHHMX aHali3iB (JIMIIEHb—CEPIICHb). BOJOTICTh JTMCTS BU3HAYAIU TEPMOCTATHO—
BaroBUM MeTOJIOM [144] y Tixk Te€pMiHU, 10 1 MITMEHTH — Yy JIUIIHI, CEPITHI, BEPECHI.

CepenHio Macy M0y BCTAHOBIIOBAIH 3BaKyBaHHIM 100 s101yK 3 KOXKHOTO BapiaHTy
[150]. HMinmeHicTh moaiB nenerpomerpoM FT 327 3 mynxkepom aiamerpom 11 MM (IKipKy
BUJIAJIsUIH ). BMICT y TUI01aX CyXUX pO3UYMHHUX PEYOBHUH BU3Hauanu pedpakromerpom PI1JI-
3 [151], xucnoTHicTh I0oAIB Bu3Hadanu TuTpyBaHHsM 0,1H poszumbnom myry 3a JICTY
4957:2008 (myHKT 4) 3 MepepaxyHKoM Ha S0ydHy KUcaoTy [152]. BMicT 1iykpiB y miomax

BU3HAYANIM Micis 30MpaHHS BpOXKAKO 3a NEepMaHraHaHTHUM MetoaoMm 3rigHo JICTY
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4954:2008. 2009 [153].

4. ®DiToMETpUYHI MNOKAa3HUKH BUMIPIOBAIM 3T1IHO METOJUYHUX PEKOMEHaIlii

Incturyty caniBauntBa HAAH Ykpainu[154] ra Ymancekoro HYC [150].

JiameTp mrTam0y BuUMiproBaiu Ha BUcOTi 30 cM Haa MicueMm wierieHHs. J{oBxuHy
MaroHiB BUMIPIOBAJIM JIIHIWKOIO BiJl OCHOBH IaroHa A0 BEPXIBKOBOi OpYHBKM B KIHII
BereTallii, cepeIHIo JOBKUHY BU3HAUaJH 13 15 maroHiB. IHTEHCUBHICTD LIBITIHHS BU3HAYAIN
NIJPaxXyHKOM KUIBKOCTI KBITOK Ha JepeBl. CTymiHb 3aB'I3yBaHHs IUIOJIB IMiIpaxOBYBaJIU
T1CJIT YePBHEBOTO OCHUIIAHHS SIK BIHOIICHHS KUIBKOCTI 3aB's131 O KIJILKOCTI KBITOK [154].

[Tnomy mnMCTKOBOI MOBEpPXHI BU3HAYaJId METOJOM BHUCIYOK 3 MOAAJIBIIMMU
pO3paxyHKaMH ILJIOILI JJUCTKOBOT oBepxHI [154].

ToBapny 00po0Oky mrozaiB 3aiicHroBaiu 3a JJCTY 8133:2015 [155], Bkazyroun BUXI]T
IJIO/IIB BUILIOTO, IEPILIOTO 1 APYrOro TOBAPHUX COPTIB.

AHaToMIYHY OyAOBY IUJIOJY BCTAHOBJIOBAJIM 3T1JTHO METOJUYHUX PEKOMEHAAIliN
[156]. 3pi3u qy1st aHATOMIYHUX JTOCTIIKEHb BUTOTOBIISIUCH HAa MikpoTomi M3-1 Ta Bizmpazy
* nporaany mig mikpockonoM MICRO med. I1ix yac nmpoBeeHHSI BUMIPIB aHATOMIYHUX
JOCITIIKEHb BHUKOPUCTOBYBAJIM CIIEIIaIbHy KOMIT IOTEPHY CUCTEMY HJisi MIKPOCKOMII Ta
anamizy «Micro Capture Software Ver 6.9.12». JlocmimkeHnHs Oyino MpoBEACHO B I SITh
CTPOKIB B MEp10J IHTEHCUBHOTO POCTY IJIOJIIB, 100 BU3HAUYUTHU K yIOOPEHHS BIUIMBAE Ha
30UTBIIIEHHS PO3MIPY KIIITUH

ExoHomiuHy i eHepreTuyHy e€(eKTHBHICTh 3aCTOCYBAHHS arpOTEXHIYHUX 3aXO/I1B
PO3paxoByBaIM HOPMAaTUBHUM METOJIOM, TTOPIBHIOIOYH 3aTPATH MPalll Ta KaIliTaJTOBKIAICHb
Ha BUPOOHUIITBO SIOJYK 3 BApTICTIO YPOKAIO 32 pUHKOBUMH IliHam# [157].

JUist OLIHIOBAHHS TOYHOCTI JOCTIPKEHb 1 PIBHSI JIOCTOBIPHOCTI AaHUX B pPOOOTI
BUKOHYBAJIM CTaTUCTUYHY OOpOOKY HaHMX 3 BHKOPUCTaHHSIM mporpamu Statistica 10,
METOJI0M 0aratoakTopHOTO AUCTIEPCIMHOTO 1 KOpEAIiiHOro aHami3iB [154].

PO3/1J1 3. 3SMIHA BJACTUBOCTEM IPYHTY 3A TPYHTOBOI'O
YAOBPEHHSA ABJIYHI
3.1. BmicT rymycy B IPYyHTI
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['ymyc € ofHI€I0 3 KIFOYOBUX CKJIQJIOBUX IPYHTY, sika POOUTH HOTO BIIMIHHUM BiJl
MiHepanbHOI mopoan. dDopmyBaHHS TymMycy TOB's3aHE 3 TPOIECaMU HarpoOMaJKEHHS,
pO3KJIay 1 TMEpPEeTBOPEHHS OPraHivyHOI PEHYOBMHHU. [ yMYyCOBaHICTh IPYHTY BBa)KA€THCS
KJIFOUOBUM IIOKa3HUKOM HKOIO POJIIOYOCTI, IO BIUIMBA€ HA (PI3UYHI, arpoxiMiyHl Ta
010J10T1YH1 XapaKTePUCTUKH, K1 BH3HAYAIOTh ONITUMAJIbHICTh TPYHTOBOTO CEPEIOBHINA IS
JKUBJICHHSI TUIOJOBUX pocivH. ONTHUMalbHUM PIBEHb POAIOYOCTI IPYHTY Mg sOyHI
XapaKTEepHU3y€eThCs BMICTOM rymycy y mexax 1,5-4,5 % [65, 158].

3a gaHUMH psy aBTOpIB [54, 55], BCTAaHOBJICHO, 1110 TPHUBAJIC BHECEHHS MIHEpaJIbHUX
n00OpUB MiABUIILYE BMICT TyMyCy B TPYHTI MOpPIBHSHO 3 IUISIHKamH, Je 100puBa He
BHOCHITUCSI.

YopHo3eM oOmi30JeHUid TPYHT JOCHIJHOI JAUISHKA Ha TI0YaTKy IPOBEICHHS
nociixersb y 2021 poui mictuB rymycy B mapax rpyHty 0-20; 20-40 1 40-60 na piBHi 4,45;
3,54 13,18 %.

VYV 2023 micisa TprOX POKIB IPOBEACHHS JOCTIKEHb BUSIBJICHO 3MIHH Y BMICTI TYMYCY
B I'pyHTI. Tak y KOHTpOJIBHOMY BapiaHTi Ji¢ JoOpHUBa HE BHOCWJIM BMICT TYMYyCY B IIapi
rpyHTy 0-60 cm cranoBuB 3,66 %, mo Ha 0,06 % menme Hixk y 2021 pori. Y BapiaHTi
BHUPOOHUYOTO KOHTPOJIIO, A MmOopidHOo BHOCHIHM Nix0P9oKoy maHuii moka3HUK CTaHOBHB
3,71 %, mo numie Ha 0,01 % Menmie nmopiBHsiHO 3 2021 pokoM. Y BapiaHTi Ji¢ BHOCHIH
pO3paxoBaHy HOPMY JOOPHB 3T1THO 3 ArPOXIMIYHUM aHAII30M IPYHTY BMICT T'yMYCY B mIapi
0 — 60 cm 3menmmuBcs Ha 0,03 %.

[Ipn BHeceHHI MiHEpPAJIbHUX MOOPWUB Yy IPYHT CHOCTEPITANOCS 3HAYHE 301TBIICHHS
O0loMacu poCIWH, YacTMHA SKOI Omajaja Ha IPyHT 1 30aradyBaia HOro OpraHiuHOIO
PEYOBHHOIO, IO MMiATBEPHKYETHCSA AOCIIKESHHIMH TPOBEICHUMH B Pi3HHX IPYHTOBO —
KIIIMaTHIHUX yMOBax [55,137]. Lle 4acTKOBO MPU3BOAMIIO MiABUIICHHS BMICTY TYMYCY Y

I'PYHTI, aJie IbOTO HEAOCTATHRO, JIJII HOTO MO3UTUBHOT JUHAMIKH.
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Puc. 3.1. JIlunamika BMicTy TyMycCy y miapi rpyHTi 0—60 cM 3a pi3HUX CUCTEM yI0O0pEHHS
* KOHTpoJIb ( 0e3 1o0puB );  ——— Ni20P90Kog; — + — * NPK,ospaxynxosuit

BaxxnmuBo1o XapakTEpUCTUKOIO POIIOYOCTI IPYHTY TOPSIJT 13 BMICTOM B HHOMY TYMYCY
€ TAKOX BMICT €JIEMEHTIB MiHEpaJIbHOTO KUBJICHHS [56].

3.2. [loxUBHMI pPeKUM I'PYHTY

[TigBuUIIEHHS POAIOYOCTI IPYHTY Ta CTBOPEHHS ONTUMAIBHUX YMOB JUISl MiHEPAJILHOTO
KUBJICHHS TIJIOJIOBUX POCIHH Yy CAJIBHUIITBI € KPaiHbO BAXKJIMBUM 3aBJaHHSAM, TOMY IO
cajJii BUPOIIYIOTHCA Ha OJTHOMY MICIIl BIIPOJIOBXK TpUBayioro nepioay [159].

Haii6inb1me aJis KUBIEHHS MJI0JJOBUX POCIUH MOTPIOHMI a30T. PociuHu 3aCBOIOIOTH
Horo 3 rpyHTy y dopmi MiHepanbHUX crodyk 3 ioHaMu NHy 41 NO. 3, 110 BHOCATBCA 3
nobpuBamu a60 HOpMYIOTHCS B TIpolieci MiHepaizalii opranigaux pedoBud[10, 58]. ns
BCTAHOBJICHHSI PIBHS 3a0€3MEUYEeHHS TIPYHTY a30TOM HPOBOJAATH BHU3HAYEHHS HOro
HiTprdikamiitHoi 3aaTHOCTI 32 MeTomoM KpaBkopa. Moro mepepara monsrae B OLIHII He
JMIIE PiBHS MIHEPaJIbHOIO a30Ty B IPYHTI HA MOMEHT BUMIPIOBaHHS, aje i y MOTEHIIIHUX
MOXJIMBOCTSIX IPYHTY T€HEpPYBaTH HOTO MPOTATOM BereTarliiinoro nepioay [13,144].

3a pesynbTaTamMu Hamwmx JochipkeHb (Tabm. 3.1), HitpudikaiiiHa 31aTHICTH

YOPHO3EMY OI11/130JICHOT0 3MIHIOBAJIACh 3aJIEXKHO BiJl BAp1aHTIB yI0OpEHHSI.
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Taomung 3.1
BwmicT HITpaTHOTO a30Ty 3aJI€KHO BiJl BapiaHTIB yA0OpEHHSI, MI/KT
[pyHTOBE [ap Pik nocnipkeHHs Cepenne 3a
yA0OpEHHS TPYHTY, CM 2021 2022 2023 TPU POKHU
0-20 19,0 21,0 19,9 20,0
be3 nobpus 20 -40 18,6 20,5 19,3 19,5
(KOHTPOJIB) 40 - 60 17,8 19,8 18,8 18,8
0-40 18,8 20,8 19,6 19,7
0-20 20,5 22,1 21,1 21,2
NizoPooso 20 - 40 20,2 223 20,8 21,1
(BipoDHIIII =57 19,7 22,0 20,5 20,7
KOHTPOJIb)
0-40 20,4 22,2 21,0 21,2
0-20 20,0 22,0 20,6 20,9
NPK 20 -40 19,3 21,6 20,4 20,4
pPO3paxyHKOBHUI 40 -60 18,9 22,2 19,6 20,2
0-40 19,7 21,8 20,5 20,7
0-20 1,0 1,1 1,1
20 -40 0,9 0,9 1,2
HlFos 40 -60 1,1 1,2 1,2
0-40 1,0 1,1 1,1

¥ 2021 poui piBerb N — NOs B miapi 1pynty 0 — 40 cm 3HaxoauBcs Ha piBHI 18,8 —
20,4 MI/KT TPpYHTY B 3JIEKHOCTI BiJl JOCIIIKYBaHOTO BapiaHTy YJAOOpEHHS, ajne Ieu
MOKa3HUK OyB MEHIIKM BiJ ONTUMAJBHOTO ISl SIOJIyHI ISl YOPHO3EMY OITiI30JICHOTO —
25 — 31 mr/kr rpynty [13]. HaiiBummii moka3HuK HITpU)IKAIIHHOT 37aTHOCTI OTPUMAHO Y
BapiaHTi 3 BUPOOHUYMM KOHTPOJIEM JI€ IOPIYHO BHOCUIHU Ni20P9oKog - 20,4 Mr/kr, mo Ha
1,6 Mr/Kr OUTbIIE HI)K Y KOHTPOJIBHOMY BapiaHTi, € 100puBa He BHOCHIU Ta Ha 0,7 Mr/kr
HIXK Yy BapiaHTi 3 po3paxyHkoBoio Hopmoio NPK. ¥V 2022 1 2023 pokax BiaMiueHO MoaiOHy
TEHJEHIII0 1I0JI0 BMICTY HITPaTHOTO a30Ty B IpyHTi. Tak y BapiaHTi BUPOOHHUYOTO
KoHTpomo piBeHb N — NOj; craHoBuB BiamoBigHo 22,2 ta 21,0 Mr/kr, Tomi sk 3a
onTuMizoBaHoro yaoopenns — 21,8 1 20,5 mr/kr. Cnizx 3ayBakuTH, 110 BHECEHHS a30Ty B
HOpMI N2 1 Npospaxynxosoro HE 3a0€3MEUMIIO ONTHMAJIBHOIO PIBHA JJIsi YOPHO3EMY

OITiI30JIEHOTO BIPOJIOBX TPHOX POKIB MOCTIKEeHB. e MOTiio OyTH 3yMOBIEHO MIBUAKAM
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MPOXO/DKEHHSAM MiHepaiizalii OpraHiyHoi PEYOBHMHU, a TaKOXX OUIBIIO MOTPeOoro
MIHEpaIbHOTO a30TYy JEPEBAMH HA BET€TaTUBHIN MiIIIEN] B YIIUIbHEHUX HACAIKEHHSX.

HasBHicTh pyxoMoro ¢ocdopy y IpyHTI € 1I€ OAHUM Ba)KJIMBUM IOKa3HUKOM HOTO
pontodocTi. BHeceHHss MiHepanbHUX AOOPUB MNOKpAIMIO (HOCHOPHHUI PEXUM JTOCIHIIHOT
nunstakd. Hamni mocmikeHHst cBiauaTh, o pyxoMuid ¢ocdop OyB O1JIbIIT KOHIIEHTPOBAHUM
y BepxHboMy mmapi rpyHTy (0-20 cMm), a 31 3pOCTaHHSIM TIJIMOMHHU CIIOCTEPIrajgocs HOro
MOCTYIIOBE 3MEHIIEHHS (Ta0a. 3.2).

Taomurg 3.2

Bwmict docdopy (P2Os) 3anexxHO Bl pi3HUX CUCTEM yIOOPEHHS caty, MI/KT

IpyHTOBE Iap Pik mocmiKeHHS Cepenne 3a
ya00peHHs TPYHTY, CM 2021 2022 2023 TPHU POKHU
0-20 201 199 196 199
be3 no6pus 20 -40 180 178 174 177
(KOHTPOJIb) 40 - 60 86 85 81 84
0-60 156 154 150 153
0-20 219 224 230 224
NizoPookon 20 - 40 187 183 181 184
(BHPOOHIHE =05 86 84 82 84
KOHTPOJIb)
0 -60 164 164 164 164
0-20 204 201 198 201
NPK 20-40 182 180 173 178
PO3paxXyHKOBUM 40 -60 86 85 82 84
0-60 157 155 151 155
0-20 14 13 16
20-40 14 13 16
FlFos 40 -60 10 8 9
0-60 12 10 12

VY cepennbomMy 3a 2021-2023 poku y KOHTPOJIBHOMY BapiaHTi 0€3 BHECEHHs JOOpUB
BMICT pyxoMoro docdopy y mapi rpyHty 0-60 cm craHoBmia 153 Mr/kr, 1o € BHUIIE
onTUMalibHOrO 3HaueHHs [13]. Ha Tux nunsHKax, Ae MNpOBOJIMIIOCS BHECEHHS J0OpHB,

YIPOJIOBXK JIaHOTO Tiepioay BMicT Gocdopy OyB y Mexax Bif 155 mo 164 mr/kr rpyHTty. 3a
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POKHM JIOCTI/DKEHD Y BapilaHTi BUPOOHHYOTO KOHTPOJIIO 31 MIOPIYHUM BHECEHHSIM N 20P9oKog
B1JI0YJIOCH MIJIBUILIEHHS BMICTY (ocdopy B mapi rpyHty 0-60 cm Ha 11 mr/kr, 3a paxyHOK
HAKOIWYEHHSI JAHOTO €JIEMEHTY y BepXHboMy Imapi rpyHty (0-20 cm). YV BapiaHTi 3
PO3PaxXyHKOBOIO HOPMOIO BHECEHHS JOOPUB BMICT pyXoMmHuX crnoiiyk ¢ochopy B mapi
rpyHTY 0-60 CM B cepeIHROMY 3a POKHU JAOCHIIKEHb CTAHOBUB 155 MI/KT.

3a pe3ynpTaTaMy HalUX AOCTIIKEHb (Tabia. 3.3), BMICT OOMIHHOTO KaJlif0 B I'PYHTI
nociiaHoi auistHk B mapi 0-60 cM 3HaXOauBCS HUKYE ONTUMalIbHOTO piBHS (230 - 280
Mmr/kr) [160]. Y KoOHTpoJIbHOMY BapiaHTi, /Ie JOOpHUBa B IPYHT HE BHOCHJIM BIIPOJIOBK POKIB

Tabmurs 3.3

Bwmicr kanito (K,O) 3anexHo Bij pi3HUX CUCTEM YIOOPEHHS Cay, MI/KT

IpyHTOBE IIap Pik ocitiKeH s Cepenne 3a
ya00peHHs TPYHTY, CM 2021 2022 2023 TPH POKH
0-20 224 219 219 221
be3 nobpus 20-40 210 203 197 203
(KOHTPOTH) 40 - 60 181 175 170 176
0-60 205 199 195 200
0-20 243 246 250 246
NuoPsoKso 20 - 40 221 221 222 221
(BupODHIIL =5 192 192 193 192
KOHTPOJIb)
0-60 219 220 222 220
0-20 248 246 251 248
NPK 20 -40 225 221 226 224
PO3paxyHKOBHUIA 40 -60 198 198 201 199
0-60 224 222 226 224
0-20 11 9 12
20-40 F4<Fos 11 12
HIPos 40 -60 10 11 11
0-60 10 9 9

JOCITIDKeHb BiJIOYJIOCh HE3HAYHE 3HIDKEHHS BMICTY OOMIHHOTO Kallio. Y BaplaHTax, 31
HIOPIYHUM BHECEHHSIM Kallito B HopMi 90 Kr/ra 1.p. Ta 3 pO3paxyHKOBUM BHECEHHSIM B HOPMI

58 — 116 kr/ra a.p. cioctepiragoch He3Ha4YHe TiaBuIeHHS BMIcTy KO B KopeHeBMiICHOMY
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miapi, aje boro 0yJ0 HEAOCTATHRO JJIsi OTPUMAaHHS ONITUMAJIbHUX TTOKA3HUKIB.

3.3. Peakiiisi IPyHTOBOIO CepeI0BHUINA | CyMa BOUPHUX OCHOB

Pieenr pH rpyHTOBOrO poO3uMHY 3HAYHO BIUIMBAE HAa MIHEpAJIbHE IKUBJICHHS
Haca/pkeHb 0iyHl. KHCIOTHICTh I'PYHTY € BaKJIMBUM IMOKa3HUKOM Yy BH3HAYE€HHI 3MiH
¢b13uK0 — XIMIYHMX BJIACTUBOCTEW MPH 3aCTOCYBaHHI 10OpuB uu iHImMX (akxtopiB [161].
HailicipustnuBimuMu 1711 pOCTY Ta PO3BUTKY HAacaJKeHb SIOJIyH1 € peakilisi IPyHTOBOIO
po3unny pH 5,5 - 6,5 [162].

VY nocmimxeHHsAX TpoBeneHux B YMaHcbkomy HYC BcTaHOBIIEHO, 110 BHECEHHS
MIHEpaIbHUX TOOPUB BIPOAOBXK 75-piuHOTO Ta 85 PIYHOrO MEpioAy Maju HEraTUBHUUN
BIUTUB Ha (13UKO-XIMIUHI BJIAaCTUBOCTI IpyHTY [69, 137].

3a pe3yiabTaTaMy HAIUX JOCITIHKEHb, OOMIHHA KHUCJIOTHICTh I'PYHTOBOTO PO3UUHY
nepeOyBaja B ONTUMaNbHUX Mexax (puc. 3.2.). ¥V 2021 poui KUCIOTHICTh IPYHTY B mapi 0
— 60 cM y BapiaHTI 0€3 10OpUB 3HAXOAMIIACH Ha PiBHI 6,04. ¥V BapiaHTi 3 BHECEHHSIM B IPYHT
Ni120P90Ko manuit mokasauk cranoBus 6,01, a mpu BHECEHHS PO3pPaXxyHKOBOT HOpMH JOOpHUB

pH rpynTOBOrO po3unny 0yB Ha piBHi 6,08.

\r@ \r@ \DO\ \r@
o o — —
(e N (-] )}

pHKCI rpyHTOBOTO pO34MHY
@
W

5,98

6,12

6,10

NPK NPKp

m2021p ®2023p

Puc. 3.2. 3mina pHgcr rpyHTOBOrO po3unHy B mapi rpyHTy 0-60 cM y HacamKeHHi
s0myH1 copty Uemmnion ApHo 3anexHo Bix yaoopenns, (2021, 2023 pp.): Bl — 6e3 no6pus,
NPK — NIZOP 9OK9O ) NPKP - NPKpo3paxyHKOBmVI
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VY 2023 pori micist TphOX POKIB MPOBEACHHS JOCTIKEHb OyIM 3MIHM B KHCJIOTHOCTI
IPYHTY, TaK y BaplaHTi Jie 100puBa He 3aCTOCOBYBasu piBeHb pH 3unu3uBca Ha 0,06 onuHULIB
1 ctaHoBuB 5,98. V¥V BapiaHTi BHUPOOHMYOrO KOHTPOJIIO OyJO HE3HAUYHE MiABUIICHHS
KHCJIOTHOCTI IPYHTOBOTO po3unHy Ha 0,11, a npu BHECEHHS pO3paxXyHKOBOI HOPMH J100pUB
BinOynock migBumieHHs jume Ha 0,02 oguHwuIIi.

Cyma BOMpPHHUX OCHOB € OJIHIEIO 3 HAWOUIbII CTIMKMX XapaKTEPUCTUK IPYHTY. 3a
JTAHUMH HaIIUX JOCIIKEHb TaHUH MTOKa3HUK PI3HUBCS 3aJIe)KHO BiJl BaplaHTy yI0OpEHHS.
[Tpu BHecenH1 B IpyHT Ni20PooKop criocTepiranace TeHaeHIis 0 3HIKEHHSI OCHOB Ha 1,9
mr-exB./100r y mapi rpyaty 0 — 60cM BIIHOCHO KOHTPOJILHOTO BapiaHTy 0e3 BHECEHHS
n00puB. Y BapiaHTI 13 BHECEHHS PO3PaXyHKOBOI HOPMU JOOPUB JaHUN MMOKA3HUK CTAHOBUB
27,1 mr-exB./100r, mo Ha 1,3 mr-exB./100r MeHIIIe HIXK Y KOHTPOJIi. AHAJIOTIYHY TEHACHIIIO

Bi/I3HA4asM i 1H111 aBTopu [137,163].

Tabmuusg 3.4
OcHoBHI (h13UKO-XIMI4YHI MOKa3HUKU IPYHTY 3aJI€KHO Bl CUCTEMH YAOOPEHHS
Bapiant yno6penss [Tap rpyHTy, CM pHxkar cyma BOMpHUX
OCHOB, Mr-ekB/100r
0-20 5,9 28,2
Be3 106puB (KOHTPOJIB) 20 - 40 6,0 27,9
40 - 60 6,1 29,1
0-60 6,0 28,4
0-20 6,1 254
N120P90K9() (BHpO6HH‘-IHfI 20 -40 6,0 27,0
KOHTPOJIb) 40 - 60 6,2 27,2
0-60 6,1 26,5
0-20 6,2 26,4
NPK po3paxynkoBuit 20 - 40 6,0 27,2
40 -60 6,0 27,7
0-60 6,1 27,1
0-20 0,1 0,6
20 - 40 0,1 0,6
HIFos 40 -60 0,2 0,5
0-60 0,1 0,6
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OT1xe, 3 TaHUX NPO (PI3UKO — XIMIYHI MOKA3HUKHU IPYHTY MOXKHA 3pOOUTH BUCHOBOK
110 MOCTIMHE BUKOPUCTAHHS MIHEPATbHUX JOOPHUB MPU3BOAUTH O 3MEHILEHHS BMICTY

BOMPHUX OCHOB Yy I'PYHTI Ta NPU3BOJUTH J0 NMIABUILEHHS piBHA pH.

3.4. BioJI0OTiYHA AKTHBHICTH IPYHTOBOI'O Cepe0BHINA

OcCK1IbKH TIJI0/I0B1 HACaPKEHHSI 3a3BUYail pOCTYTh Ha OJTHOMY MICIII TPUBAJINH IEPio,
BOHU CTAlOTh OCOOJIMBO CXMJIBHUMH JI0 IIKIJTHUKIB, XBOpoO 1 Oyp'sHiB. Lle mpu3BoauTh 10
4acTOr0 BUKOPHUCTAHHS PI3HUX arpoXiMiYHUX 3ac001B Jisi 60pOTHOU 3 IIMMU TIPOOIEeMaMHu.
Opnak 111 3acoO0M MOXKYTh MaTH SK TIO3UTHBHHUM, TaK 1 HETaTUBHUW BIUIMB HAa TPYHTOBE
cepenoBuie. [[ns KommeHcalii LbOrOo Ba)XIMBO 30UIbIIYBATH O10JIOTIYHY AKTHUBHICTH
IPYHTY IUISIXOM 3aCTOCYBAaHHS BIJIMOBIIHUX arpOTEXHIYHMX 3aXOJ(iB, 30KpeMa HaJICHKHOI
cucTeMu yaoopens [13].

bionoriyna akTUBHICTH IPYHTY JIOCSITA€ CBOTO TIKY TaMm, Jieé KOPEHeBa CUCTEMa POCITUH
MaKCUMaJbHO po3BUHEHA. [1i] yac nuxaHHs KOPEHIB Ta MIKpOOPTraHi3MiB, SIK1 3HAXOASATHCA
y KOPEHEBMICHOMY IIapi IPYHTY, BUPOOJIIE€ThCS ByTJeKUCInH ra3. Lleit ra3 BUBITPIOETHCS B
aTMocdepy, 30arauyrouu ii IPUTPYHTOBUH AP 1 CIPUSIOUN TOKPAIIEHHIO JOCTYITY MOBITPS
710 POCTIH.

PesynpTaTn Hammx mociimkens (Tabi. 3.5, monatok b) Bka3zyroTh Ha 3MiHY BUKHU/IIB
BYTJICKHCIIOTO Ta3y 3 IPYHTY BIOPOJOBX Bereraiiinoro mnepiogy. Jlitom Bumiineras CO-
3a3HA€ 3POCTaHHS 1 JOCATAE CBOTO IMIKY, & HA OCIHb CIIOCTEPIraeThCs MOCIA0ICHHS 1IbOTO
nporecy. [loniGHa TeHaeH s MiATBEPAXKY€EThCA IHIIMMH aBTopamu [137].

B cepennboMy 3a mepioa JOCHIKEHb HAMOUIbIIE BYIJICKUCIOIO Ta3zy 3 IPYHTY
BUJIUISJIOCH Y BapiaHTI BUPOOHMYOTO0 KOHTPOJIIO, JIe MIOPIYHO BHOCUIU Nj20P9oKog (TabM.
3.6), 30xkpema y 2021, 2022 i 2023 pp. #oro Buginuiaock Oinpie Ha 15,8, 15,8 1 13,1 mr/m?
3a TOAMHY MOPIBHSHO 3 KoHTposeM. [1lo cTocyeThest BapiaHTy 3 po3paXyHKOBOK HOPMOTO
N00pHB, BIAMIYEHO TAaKOX JOCTOBIPHY PpI3HHUIIO 3 aOCOMIOTHUM KOHTpOJIEM, a 3

BUPOOHUYUM KOHTPOJIEM PI3HUILI OyJia HEICTOTHOIO B MEKax MOXHOKHU.
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Cnix BiIMITUTH, IO BIPOJOBXK BEreTAIlIMHOIO IEpioay I1HTEHCUBHICTh JHUXaHHS
IPYHTY 3MIHIOBAJIACA TaK, y JUIHI Micsul BuAuieHHs CO; Oyio HailOuIbLIe TOAL SIK Y TpaBHI
HarimeHte. Lle miaTBepKy€eThest JOCIKEHHSIMU 1HITHUX aBTOPIB [ 164].

Ta0mung 3.5
BujisieHHsi BYTIJIEKHCJIOTO Ta3y 3 YOPHO3eMY OMiI301€ HOT0 IPYHTY 3aJI€KHO Bijl

cHCTeM yA0OpeHHs caxy, Mr/m>

Crpok
Cucrema Cepenne 3a
BU3HaueHHa | 2021p. 2022p. 2023p.
yI0OpEeHHS . TPHU POKH
(MicsLIb)
TpaBEHb 154,4 147,9 168,3 156,9
bes nobpus
JIATIEHB 2399 235,8 2439 2399
(KOHTPOJIBb)
BEpECEHb 189,5 168.4 177,5 178.,5
N120P90Koo TPaBCHb 172,3 155,8 176,8 168,3
(BUpOOHMYMI JINTICHb 245,0 255,5 263,7 254,7
KOHTPOJIb) BEpECEHb 213,8 188.,2 188.,7 196,9
TpaBEHb 168.,9 158.,2 180,2 169,1
NPKpo3zpaxyn
JINTICHb 249.2 258,1 260,3 255,9
KOBHUI
BEPECEHb 214,6 172,2 185,8 190,9
mpaseHs 9,0 15,7 19,5
HIPys JUNEHDb 14,1 21,7 18,3
6epecemd 21,3 19,0 15,4

BucHoBku 10 po3ainy 3
1. OnTumizoBane yAOOpEHHS 3yMOBIIIOE MiJIBUIICHHS BMICTYy pyXoMux (opm azoTy,
docdopy Ta kamito B rpyHTi. BMicT MiHepanbHOTO a30TYy (32 HITpUDIKAIIHHOIO 31aTHICTIO)

B yJ1I00pIOBaHOMY TIPYHT1 OyB BUILUKA MOPIBHIHO 3 KOHTPOJILHUM BapiaHTOM (0e3 J100puB)
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Ha | MI/KT TpYHTY 3a BHECEHHS pO3paxyHKOBOi HOpMH JI0OpWB Ta Ha 1,5 MI/KT IpyHTY y
BapiaHTl BUPOOHUUOTO KOHTPOIIO (N120P90Koo).

2. Bmict pyxomux hopm dochopy y IpyHTI 3HAXOIMBCS B ONITUMAIBHUX MeXKaX Ha BCIX
ninsiakax (153 — 164 mr/kr), npu 1bomy 1jopiune BHeceHHs dochopy 3 Hopmoro 90 kr/ra
J.p. y BapiaHTi BHPOOHUYOTO KOHTPOJIIO CIIPHSUIO TABUIIICHHIO BMICTY JaHOTO €JIEMEHTY Y
mapi 0 — 60 cm Ha 11 MI/Kr mOpiBHSHO 3 KOHTpojeM (0e3 H00pHuB), 32 ONTUMI30BAHOTO
YKUBJIEHHS BMICT (pocopy 3aiuinaBcs Maiike Ha OJTHOMY PiBHI 3 KOHTPOJIEM, HE3BAXKAI0UU
Ha BUIIY NPOAYKTHUBHICTh HACA/HKCHHSI.

3. Y KOHTpOJBHOMY BapiaHTi, J¢ J00pHBa B IPYHT HE BHOCHUJIM BIIPOJIOBXK POKIB
JOCJIKEHb B1JI0YJIOCh HE3HAUHE 3HWIKEHHSI BMICTY OOMIHHOTO Kajil. Y BapiaHTax, 3i
HIOPIYHUM BHECEHHSM Kautito B Hopmi 90 Kr/ra /1.p. Ta 3 po3paxyHKOBUM BHECEHHSIM J100pUB
B HOpMmi 58 — 116 kr/ra a.p. cmoctepirajioch He3HadyHe miaBuieHHs Bmicty K,O B
KOPEHEBMICHOMY Iapi, ajge MbOoro Oyno HEAOCTATHBO I OTPUMAaHHS ONTHMATbHUX
MOKa3HUKIB.

CIIMCOK ONNYBJIKOBAHUX ITPAIb 3A MATEPIAJIAMU 10 PO3ALJTY II1

1. Tpymes I.M. IpyHTOBi yMOBH Ta ypOKalHICTh HacamkeHb A01yHi copry UYeMmmion
ApHO 3aJIe)KHO BiJl ONTUMI30BAHOTO YyNOOpeHHS. Bicnux Ymawncvkoco HayionanrbHo2o

yHieepcumemy cadisnuymea. 2024. Ne 2. C. 67 — 71. DOI: 10.32782/2310-0478-2024-2


https://doi.org/10.32782/2310-0478-2024-2
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PO3J1J1 4. PICT AEPEB SABJIYHI COPTY UEMIIIOH APHO 3AJIEXKHO
BIJI TPYHTOBOI'O YJIOBPEHHS TA IIO3AKOPEHEBOI'O INIIKUBJIEHHSA

PicT 1 po3BUTOK IJIOAOBUX POCIMH — 1€ CKIAIHUI TMpOIleC, IKUM BKIOYae B cebe
pizHOMaHITHI (pakTopu. ['eHeTHUHI OCOOJIMBOCTI POCIMH BU3HAYAIOTh iX MOTEHIHAN s
pOCTy 1 PO3BUTKY, B TOM 4ac sk (i3ionoriyHi (HakTopH, Taki SK YMOBU HABKOJHUIIHBOTO
CepellOBUIIA, JOCTYIHICTh MOKUBHUX PEUYOBUH, BOJIA 1 CBITJIO, BIUIMBAIOTH HA peai3allito
bOro mnoreHmiany. [IpoIyKTHBHICTH IMJIOJOBUX JE€pPEB B 3HAYHIM Mipi 3aJ€KUTH BiJl
IIBUKOCTI X BET€TaTUBHOTO POCTY, TaK SK II€ BIUIMBAE HA (DOPMYyBaHHS MaroHiB, JHCTS,
KBITIB 1 Tu101iB [65, 163].

4.1. lIpupicr giamerpy mramoy

[Tpupict giamerpa mramO0y s07IyHI € BaXJIUBUM (Di310JIOTTYHUM MMOKA3HUKOM, SIKUN
MOKa3ye CIIBBIJHOIICHHS POCTOBUX 1 F€HEPATHMBHUX MPOLECIB Y JIEPEB Ta BIUIMBAE HA
3a0e3MeYeHHs HaJJ3eMHO1 YaCTHHH JIEPEB BOJOIO Ta MOKUBHUMHU PEUOBHHAMHU.

Sk cBimuaTh pe3yabTaTH HANIMX JOCTiKEeHb, y 2021 pori HaWOUIbMIUKA TpUPICT
niamerpy mramMO0y OyB y BapiaHTi 13 po3paxyHKoBUM BHeceHHsM NPK B rpyHT i
M1HKUBJICHHSM HaBECHI Ta BOCEHU a30T + Oop ¥ BHeceHHsIM Bykcan bio AmiHommaHTy
(15,8 mm), mo Ha 18 % mepeBakasio BupoOHMYMi Ta Ha 50 % aOCONOTHUN KOHTPOJIb
(tabn. 4.1). Y 2022 1 2023 poxkax 30epirajgach TEHACHIS M[MIOA0 30UIbIICHHS
JOCIIKyBaHOTO TokasHuka y BapianTi NPK pospaxyHkoBuii 3 mM03akopeHEBUM
MIDKUBJICHHSIM HaBECHI Ta BOCEHM 3 JOJATKOBUM BHECEHHSIM Ol10CTUMYyJSTOpa —
aHTucTpecanta — 16,3 1 16,0 MM BiIOBITHO, HAWMEHIIIMN IPUPICT CIIOCTEPITABCS Y BapiaHTi
3 aOCOJIIOTHUM KOHTPOJIEM.

bararodaktopHuM aucriepciiHUM aHaldi30M BCTAHOBJICHO, 10 MPHUPICT AiaMeTpy
mram0y B 2021 - 2023 pokax ICTOTHO PI3HHUBCS Ta IMEpPEBakaB 3a I03aKOPEHEBOTO
T1JDKUBIICHHS HABECHI Ta BOCEHU a30TOM 1 OOpOM B ToeaHaHHI 3 BHeceHHsAIM Bykcan bio

AwminomuianTy Ha ¢GOHI IPYHTOBOrO BHECEHHs po3paxyHkoBoi Hopmu NPK (puc. 4.1.1 —

4.1.3).
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Taomung 4.1
[IpupicT niametpy mraMOy aepeB s0ayH1 copTy UemnioH ApHO 3aJ€XKHO BiJl

I'PYHTOBOI'O yz:o6peHH51 Ta IIO3aKOPCHEBOI'O HiZI}KI/IBJIeHHH, MM

[Tozakopenese Pix mocmimkeHHs
IpynToBe ece 6i CepenHe 3a
BHECEHHS 010CTUMYIISATOpA-
yI0OpeHHS T DKM BJICHHS Y P 2021 2022 2023 | Tpu poku
aHTHCTpEcaHTa
- Bes o Bona (k) 10,5 10,9 10,7 10,7
g ©3 MUPKIBICHIL TR can bio Amimommant | 11,5 | 12,0 | 118 11,7
o,
= ) Bona (k) 11,6 12,9 12,2 12,3
s D s ) s
H +0
\% apecii (asor + 0op) Byxkcan bio AMiHoruiant 12,5 13,0 12,8 12,8
m
= Bona (k) 11,5 12,0 11,8 11,8
o B + 0
9 ocetit (30T +00p) = Bl Aminommant | 124 | 134 | 12.8 12,9
g Hagecni + Bocenu Bona (x) 12,8 13,2 12,9 13,0
- (a3oT + 60p) Bykcan bio Amisommant | 12,9 13,4 13,2 13,1
Bes mi Bona (k) 13,0 13,9 13,3 13,4
€3 I KUBIICHHS
s Byxkcan bio AMiHoriant 13,7 14,8 14,2 14,3
’=
o B ~ . Bona (x) 13,6 13,5 13,5 13,5
J = 2 |H + 0
ez g (@01 + 00P) 5. can Bio Awinomnant | 144 | 155 | 149 | 150
Ao B
S o & Bona (k) 13,5 14,1 13,9 13,8
S & B +6
Z E g |Bocenn (asor +6op) Bykcan bio Aminommant | 13,9 16,0 14,9 15,0
HasecHi + Bocenn Bona (x) 14,1 15,4 14,8 14,7
(azot + 60p) Byxkcan bio AMiHOIUTaHT 15,3 15,6 15,4 15,5
. Boxa (k) 13,4 14,7 14,0 14,1
€3 I IDKUBIICHHS
N o Byxcan bio Aminomnant | 13,9 | 152 | 145 | 146
=
2 ) Bona (k) 13,8 15,2 14,4 14,5
o |H + 0
v E ABecHi (2301 + 00P) 50 T Bio Aminommant | 15,0 | 158 | 153 15,4
%
Z g Bocerti (a307 + 6op) Boga (k) 14,3 13,6 14,1 14,0
2 Bykcan bio AmiHomianT 15,1 14,9 14,9 15,0
=~ HagecHi + Bocenn Bona (x) 14,7 14,4 14,7 14,6
(azot + 60p) Bykcan bio AmiHomnaHT 15,8 16,3 16,0 16,0
HIPys 2,2 2,0 1,8 2,0

3a JMaHWMMHM HAmUX JOCTIIKCHb BCTAHOBJICHO 3HAYHWW BIUIMB JIOCHIKYBAaHUX
dakTopiB Ha mpupicT HiameTpy mrtaMOy (Homatox B). ¥V 2021 pori HalO1IbIINiA BIUTHB Ha

JOCIIIKYBaHUHM MOKa3HUK MaB (HakTop «IpyHTOBE yaoopeHHs» — 40 % Ta «mo3akopeHeBe
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nipKUBICHHS - 11 %, ToAl K «BHECEHHSI 010CTUMYJISATOpA — aHTUCTPECAHTA» BIUIMHYJIO

Ha 6 %.
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Puc.4.1.1 - 4.1.4 Tlpupict nmiameTtpy mrtamOy JepeB sIOJIyHI 3aJ€XKHO BiJ IPYHTOBOTO

ynoOpeHHs Ta no3akopeHesoro mpxkusieHHs: (bl — 6e3 1o6pus, NPK — Nj20PgKoeg, NPK,

— NPKpospaxymrosuit » BII — 0€3 mimkuBienss (Bona), H — HaBecHi (a3oT + 60p), B — Bocenn

(azot + O6op), H+B - maBecHi + Bocenu (a3otr + 6op), B — Boma, BBA - Bykcan bio

AMIHOIIIAHT) — PE3yJIbTaTH IUCIiepciiiHoro anamsy: 4.1.1 — 2021 p., 4.1.2 — 2022 p., 4.1.3
—2023 p.,4.1.4 —2021 — 2023 pp.

VY 2022 pori HaWOUIBIIIE Ha 3MIHY JOCHIIKYBAHOTO TMOKA3HUKA BIUIMHYB (DaKTOP

«TpyHTOBE yHOOpeHHs» Ha 42 %, a «[03aKOpPEHEBE IiHKUBJICHHA» Ta «BHECCHHS
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OlocTUMyIsITOpa — aHTUCTpecaHTa» Ha 6 Ta 9 % BianosigHo. Y 2023 poil Ha mpupicT
ailaMeTpy mramba HalOUIbIIMKM BIUIMB MaB (DakTop «IpyHTOBE ynoOpeHHs» Ha 47 %,
(bakTopH «I103aKOpPEHEBE MIKUBICHHS» Ta «BHECEHHS 010CTUMYJIATOPA — AaHTUCTPECAHTA
BILUTMHYJIX Ha 9 Ta § % BIJMOBIIHO.

BusiBiieHO cHIIbHY KOPENAIiiHY 3aJIeKHICTh MPUPOCTY 00XBaTy MmTamMba 3 BHCOTOIO

nepes (1=0,95), macoro mioay (r=0,96) Ta kinpkicTio nucts (r=0,88).

4.2. IIpupicT maroHis i ix cyMapHa 10B:KHHA

OaHuM 3 OCHOBHHMX IOKAa3HUKIB BErETATUBHOTO POCTY IUIOJAOBHUX JEPEB € MPHUPICT
MOTOYHOIO POKY. 3TriHO 3 JaHUMU, OTPUMAHUMM B MPOIECI JOCHTIIKEHb, KIUIbKICTh
OJIHOPIYHUX MAroHiB, CYTTEBO PI3HWIIACS B 3aJIEKHOCTI BiJl BapiaHTIB yI00PEHHS.

HaiiOinpiry kumbkicte maroiB 'y 2021 poui orpumano y BapiaHTi NjxoPooKoo B
MO€ETHAHHI 3 MO3aKOPEHEBUM MIIXKUBJIICHHSIM BOCEHM a30ToM Ta Oopom + Bykcan bio
AwmiHormanT (45 mr/aep), mo Ha 29 % mnepeBakaio JaHWM MOKa3HUK 3a a0COIOTHOTO
KoHTpoto (Tabin. 4.2). ¥ 2022 pori nepeara 3a KiJIbKICTIO MaroHiB Oyja y BapiaHTi
M1/HKUBJICHHS HABECHI a30TOM Ta 0OpOM B MOEIHAHHI 13 3aCTOCYBaHHSIM O010CTUMYJISATOPA-
aHTUCTpecaHTa Ha (OHI TPYHTOBOTO BHeCEHHS Njx0PoKog (55 mr/mep), mo icTtoTHO
MIEPEBUIYBAJIO a0COIFOTHUN KOHTPOJIb.

HaliBumuii moka3HUK KuTbKOCTi maroHiB y 2023 poili oTpuMaHO y BapiaHTi 13
BHECEHHSIM po3paxyHkoBoi HopMu NPK Ta mimpkuBiIeHHSM HaBECHI Ta BOCEHH a30TOM 1
O0opoMm y moegaHaHHI 13 3actocyBaHHsAM Bykcan bio Aminorutant (45mt/mep), Toai Sk y
BapiaHTi 3 a0COIIOTHUM KOHTPOJIEM OTPUMAHO Jiniie 36 MaroHis.

Bcepennbomy 3a poku AOCTIIKEHb KUIBKICTh MAroHiB AepeB sA01yHI copTy Uemrion
ApHO ICTOTHO pI3HMJIACh 3aJIC)KHO BiJl CHCTEMHU YAOOpeHHs i konuBanach Bin 34 no 47
HIT/Iep. Ta MAaKCUMAaJIbHOTO 3HaYEHHS JJAHOTO MOKa3HUKa OTPUMaHO Yy BapiaHTi Ni20PooKog
Ta TPKUBIICHHSIM HaBECHI a30TOM 1 OOpOM y Mo€aHaHHI 13 3acTocyBaHHsAM Bykcan bio

AMIHOIJIAHT.



68

bararodaktopHuM nucnepciiHUM aHaIi30M BCTAHOBJICHO, IO KUIBKICTh IAroHIB Y
2021 poui ICTOTHO pI3HWJIACH Ta NEpeBakajla 3a I'PYHTOBOTO BHECEHHS PO3PAXyHKOBOI
Hopmu NPK B noeiHaHH1 3 MO3aKOPEHEBUM M1KUBJICHHSIM HAaBECH1 Ta BOCEHH a30T + 00p,
3a cyMicHoro BHeceHHs Bykcan bio Aminorutanty (puc. 4.2.1). ¥V 2022 poii KiJIbKICTh
MaroHiB MepeBaxkaja 3a M03aKOPEHEBOTo MiKUBIEHHS HaBecH1 (46 mt/aep), mo Ha 24 %
MEePEBUINMIIO BapiaHT Oe€3 IMiDKUBJICHHS, a 3acTtocyBaHHs Bykcan bio AmiHomiaHTy
CIIPUSLIIO 301IBIICHHIO TOCTIKYBAaHOTO MOKa3HuKa Ha 8 % (puc. 4.2.2).

Tabmuus 4.2
KinbkicTs maroHiB y aepeB s01ayHi copty UemmioH ApHO 3alie’KHO Bi IPyHTOBOTO

yA0OpEHHS Ta MO3aKOPEHEBOTO MiIKUBIICHHS, IIT/Iep

[TozakopeneBe Pix mocmimxenHs
IpyHToBE BHECCHHS CepenHe 3a
yIA00peHHSs M1 DKM BJICHHS OlocTuMymsiTOpa- 2021 2022 2023 | Tpu poKu
AHTHUCTPECAHTA
be3 nmimpkuBaeHHS Bona (x) 35 40 36 37
g Byxkcan bio AMiHOMmIaHT 38 36 37 37
Mm o~~~
= 4 . Bona (x) 39 45 39 41
= +
@ 2 Hapecn (3ot + Gop) Bykcan bio Aminonant | 40 52 39 44
= g Boza (k) 35 38 37 37
2 +
o] 2 Bocenu (asor + op) Bykcan bio Aminomianr | 33 41 37 37
Hagecni + Bocenn Bona (x) 38 29 35 34
(azot + 60p) Bykcan bio AMiHOIUIaHT 41 47 41 43
bes mimxuBneHHs Bona (x) 34 32 36 34
= 8 Byxkcan bio AMiHOMmIaHT 29 35 37 34
g =22 ) Boga (k) 37 42 40 40
T A +
E = é Hasecni (asor + Gop) Byxkcan bio AMiHOmIaHT 41 55 44 47
Q9 E
S S E Bona (k) 36 42 39 39
2 a +
7 § g | Bocemn (asor+00p) rpo o Avinomant| 45 39 41 42
= HagecHi + Bocenu Bona (k) 34 37 38 36
(azoT + Gop) Byxkcan bio AMiHomaHT 40 49 42 44
bes mimkxuBneHHs Bona (1) 39 36 36 37
= g Byxkcan bio AMiHOMmIaHT 28 45 37 37
= . Bona (k) 37 46 39 41
S +
v £ Hasecni (a301 +60p) o o Fio Aminonmant| 40 39 42 40
Z % Bona (k) 37 41 39 39
_l’_
3 Bocern (301 +00p) (5o Fio Aminomant | 44 40 41 42
& HagecHi + Bocenu Bona (k) 41 49 42 44
(azot + 60p) Bykcan bio AmiHOIUITaHT 44 42 45 44
HIPys 4 4 4 4
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30UIBIICHHS JOCHIIPKYBAaHOTO IIOKa3HMKa Oyjo 3a

MI03aKOPEHEBOTO MiIKUBJICHHS. HABECHI a30TOM 1 OOPOM B IMOEJHAHHI 13 3aCTOCYBAaHHAM

OlocTUMYJISITOpa — aHTUCTpecanTa Ha ¢oH1 IpyHTOBOro BHeceHHs NPK (puc. 4.2.3).
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4.2.1
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IPYHTOBE II03aKOPEHEBE

4.2.3
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384040 364139 3840
B NPKNPK, BbIl H BH+B B BBA
IPyHTOBE M03aKOpPEHEBE
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414142 374640 4043
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IpyHTOBE TI03aKOPEHEBE
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NS e v o=
Atn e TS e
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S88 "2z % oz &
Pokn IPYHTOBE  II03aKOPEHEBE

Puc.4.2.1 - 4.2.4 KinbKicTh aroHiB JepeB s0IyH1 3aJIeXKHO Bl IPYHTOBOTO y100pEHHS

Ta mno3akopeHeBoro nipkusieHHs: (BJ] — 6e3 mobpuB, NPK — NiyPgKqy, NPK, —

NPK pospaxymrosuii » BII — 0€3 mixuBienns (soga), H — HaBecHi (a30T + 00p), B — Bocenu (azor

+ 0op), H+B - HaBecHi + Bocenu (a3ot + 60p), B — Boma, BBA - Bykcan bio AMiHOIIIaHT)

— pe3ynbTaT gucnepciitnoro anamizy: 4.2.1 — 2021 p.,4.2.2-2022p.,4.2.3-2023 p.,4.2.4
—2021-2023 pp.

Bcepennbomy 3a mepioJi OPOBEACHHS AOCHIIKEHb KUIBKICTh MaroHiB 1CTOTHO

pi3HIWIach Ta mepeBaxana y 2022 poui Ha 11 % 3HadenHs nokaszHuka 3a 2021 pik

(puc. 4.2.4). Tlo3akopeHeBe MiTKUBICHHS HABECHI a30TOM 1 OOPOM CIPHSIIO 30UTBIIICHHIO
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KUIbKOCT1 maroHiB Ha 17 % MOpIBHSHO 3 KOHTPOJBHUMHU IUISHKAMH. 3aCTOCYBaHHS
O010CTUMYJISITOpPA - AaHTUCTPECaHTa MPU3BEIIO /10 301IBIICHHS 3HAYCHHS MOKa3HUKa Ha 8 %
MOPIBHSHO 3 00POOKOIO JIepEB BOJIOKO.

3a mepioj mpoBeaeHHs JTocaipkeHb y 2021 poii HalWOIBIIMK BIUIMB HAa KIIBKICTh
MaroHiB MaB (paKTOpP «IMO3aKOPEHEBE IiKUBIICHHS», TOMA1 SK BIUIUB (haKTOpa «TPYHTOBE
ynoopenns» nume 3 % (moxgatok B.1). ¥V 2022 pomi cnoctepiraiiach moaioHa TEHACHITIS
[0JI0 BIUIMBY 3a3HaueHUX (pakTopiB. Tak BIUIUB «I0O3aKOPEHEBE MiIKUBJICHHS» OyB Ha
piBHI 28 %, «BHECEHHs OlOCTUMYJISITOpa — aHTUCTpecaHTa» - 8 %, a BmIMB (hakTopa
«rpyHTOBe yaooperus» - 0,7 %. B macrynmnomy 2023 poiii BIUIMB 3a3HA4€HHUX (PaKTOpiB
JIeNI0 3MIHUBCS, TaK BIUIMB (pAKTOpa «I103aKOPEHEBE MIIKUBICHHS» - 25 %, a «IpyHTOBE
yIOOpEHHS» Ta «BHECEHHsI O10CTUMYJISITOpAa — aHTUCTpecaHTa» - Ha piBHI 11 Ta 13 %
BI/IIIOBITHO.

BusiBiieHO CHITbHY KOPEISIIHY 3aJIeKHICTh JOCTIKYBaHOTO TOKa3HUKA 3 3aTalIbHUM
npupoctoMm naroHiB (r=0,91), cepennrio - 3 KibKicTIO JUCTS (1=0,66) Ta OCBOEHHSIM ILJIOIIII
xuByieHHs (1=0,55).

JloBXMHA MaroHiB IUIOJIOBUX JEPEB BKA3y€ Ha Pi3HI acCMEKTH, TakKi SK BIK POCIHH,
B3a€EMO3B'A30K MIDK CHJIOK POCTY MIAMIENA Ta COPTY, a TaKOX pIBEHb YI0OpEHHS
Haca/pKeHb. Y CaJiBHUITBI 1€l MapaMeTp MOXKE CIYXUTH I1HAMKATOPOM MOTPEOH Yy
301IpIIIeHH] 200, HaBMAKW, 3MEHIIIEHHI HOPM J100puB. BBakaeTbes, 110 Il OTPUMAaHHS
BUCOKHMX YypokaiB s0myHi, (opMyBaHHS IUIOJJIOHOCHHX YTBOPEHb Ta PO3BUTKY
TeHEpAaTUBHUX OPYHBOK ONTHMAaJbHA JOBXKMHA TAaroHiB cTaHoBUTH 25-40 cm [163].
[IpoBeneni MOCHIKEHHS MIATBEPIWIIN, IO 3aCTOCYBaHHS JOOPHUB CIpUsi€ 30UTBIIICHHIO
JOBKMHM TIaroHiB, IO TMO3WTHBHO BIUIMBAaE Ha (OPMYBaHHS IUIOJOBUX YTBOPEHb Ta
MOJAJIBIINN BPOKal HACATKEHbD.

Cepenns JOBXHMHA MAaroHiB 3HAYHO KOJIMBAJIACS B 3aJIEKHOCTI BiJl 3aCTOCYBaHHS
pi3HUX cucteM ynoopenHs (tadum 4.3). Tak y 2021 pori HaiO1IbITy JOBXKUHY TTaroHa (32,9
CM) OTPMMAaHO y BapiaHTI 3 TPYHTOBUM BHECEHHSM po3paxyHkoBoi Hopmu NPK Ta

M1JDKUBJICHHSM HAaBECHI a30TOM Ta OOPOM B IMOETHAHHI 13 3aCTOCYBAaHHSIM O10CTUMYJISITOpPA
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— dHTUCTPCCAHTa, TOI[i K I[aHI/Iﬁ ITOKa3HHUK 32 a0COJIFIOTHOTO KOHTPOJIXO CTAHOBUB — 23,7 CM.

YV 2022 1 2023 pokax JaHUN IOKa3HUK IEPEBa)KaB y BapiaHTI 13 I03aKOPEHEBUM

l'Ii,ZI)KI/IBJIeHHHM HAaBECHI Ta BOCEHU a30TOM Ta 60p0M Ta BHCCCHHIM BYKCEUI bio

AMIHOIIJIAaHT Ha (DOHI IPYHTOBOIO YAOOPEHHS PO3PAXYHKOBOIO HOPMOKO a00puB — 35,3 1

32,6 cm BigmoBigHO, 1o Ha 24 1 18 % mepeBuniyBasio BupoOHMuYui Ta Ha 27 1 24 %

a0COJIIOTHUNA KOHTPOJIb.

I'PYHTOBOTO yI0OPEHHSI Ta M03aKOPEHEBOTO IMiJKUBICHHS, CM

Taomurs 4.3

Cepenns 1OBKHHA MaroHa fiepeB s01yH1 copTy Uemmion ApHO 3aie’xHO Bij

[Tozakopenere Pik mociikeHb
[pyHTOBE BHECEHHS Cepenne 3a
YIOOPEHHS|  iKUBJICHHS 6iocTumMynsTopa- 2021 2022 2023 TpY POKH
AHTHCTPECaHTa
Bes mimkuBiIcHHs Bona (k) 23,7 27,9 26,2 25,9
Bykcan bio Aminoruiant 25,2 28,8 26,6 26,9
g E HagecHi (asor + Bona (x) 27,5 29,5 27,1 28,0
9 g o0p) Bykcan bio AMiHomIaHT 29,4 27,8 27,8 28,3
<% | Bocenu (asor + Bona (k) 273 28,4 26,9 27,5
R 2 60p) Byxkcan bio AMiHOMIaHT 28,5 29,5 28,4 28.8
Hagecni + Bocenn Bona (k) 25,2 29,4 28,0 27,5
(azotr + 60p) | Bykcan bio AMiHOIUIaHT 28,3 30,2 28,6 29,0
Be3 mimkuBaeHHs B.Oﬂa (K) 25,9 28,5 27,7 27,4
= Byxkcan bio AMiHOIIanT 30,5 30,1 28,0 29,5
Mg = E HagecHi (a3ot + Bona (k) 28.4 28,4 29,1 28,6
S 5 S oop) Bykcan bio AMiHOTUTaHT 29,6 30,4 29,3 29,8
£k £ [MBocen (asor + Bona (k) 25,9 274 27.8 27,0
z = 2 6op) Bykcan bio AmiHOIIaHT 30,1 30,8 29,8 30,2
= Hagecni + Bocenu Bona (k) 29.6 32,1 30,4 30,7
(asor + 60op) | Bykcan bio AmiHOIuianT 30,5 34,1 31,6 32,1
Bes M pKHBICHTS Bona (k) 29,2 28.4 29,1 28.9
= Bykcan bio AmiHoruiant 28,5 32,2 29,8 30,2
2 HagecHi (a3oT + Bona (x) 30,5 27,9 29,7 29.4
E E 60p) Bykcan Bio AmiHomianT 32,9 29,8 30,8 31,2
Z % Bocenu (azor + Bona (k) 30,6 32,4 30,7 31,2
§ 60op) Bykcan Bio AmiHomianT 30,9 34,8 31,6 32,4
9 |HaBecHi + Bocenn Bona (k) 28,1 29,2 32,1 29.8
(azor + 60p) | Bykcan bio AMiHOIUIaHT 31,2 35,3 32,6 33,0
HIPys 2,0 1,5 2,7 2,1
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B cepennbomy 3a Tpu pOKH JAOCTIIKEHb CEPEIHS TOBXKUHA MAroHiB Ha JUISTHKAX BCIX
JOCJIIIDKYBaHUX BaplaHTIB yJ0OpEHHs NepeBUIllyBajia KOHTPOJIbHI Ha 12 % 3a rpyHTOBOTO
ynoopenHs, 9 % — no3akopeHeBoro miKUBICHHS Ta 27 % 3a BHeCEHHS 010CTUMYJISITOpa Ha
(doH1 yI0OpEeHHsI M03aKOPEHEBO a30TOM 1 OOPOM HABECHI Ta BOCEHU 3a ONTHUMI30BaHOTO
TPYHTOBOTO KUBJICHHSI.

bararodgakTopHuM qucCniepCiiiHUM aHalli30M BCTAHOBJIEHO, 1110 Y 2021 porii 1oBx)uHA
NaroHiB MepeBa)kaja y BaplaHTl 13 BHECEHHSAM po3paxyHkoBoi HopmMu NPK Ha 12 %
MOPIBHSTHO 3 BapiaHTOM Jie 10OpuBa He BHOCHIU (puc. 4.3.1). 3HaueHHs AOCTIIHKYBaHOTO
MOKa3HMKA 3a IIJHDKUBIICHHS HaBECHI a30ToM Ta 0opoM Ha 9 % mepeBakasio BapiaHT 0e3
NI/UKUBJIEHb, @ 32 BHECEHHS OIOCTUMYJIATOpAa — AaHTUCTPECAHTa JIOBXKMHA [aroHIB
30ubIIMIIach Ha 7 %.

VY 2022 pori OBXKHMHA MaroHiB ICTOTHO PI3HWIACH Ta MEpeBakajia 3a I'PYHTOBOTO
BHECEHHsI po3paxyHkoBoi Hopmu NPK Ta mo3akopeHeBUM IMiIKUBJIECHHSIM HABECHI Ta
BOCEHHU a30TOM Ta OOPOM, 32 CYMICHOTO BHECEHHS O10CTUMYJISITOpa — aHTUCTpecaHnTa (puc.
4.3.2). YV 2023 pori crocrepirajach MojiOHa TEHIEHIS 100 301IbIICHHS JIOBXKUHU
naroniB (puc. 4.3.3). Tak 3a onNTUMI30BaHOTO YyIOOpEHHS BIIOYJIOCH 301IbIICHHS
JOCITIIKYBaHOTO TTOKa3HKUKa Ha 12% mopiBHSIHO 3 KOHTpoJieM. [lo3akopeHeBe i KUBICHHS
HABECHI Ta BOCEHU CHPUIIO 301IBIIEHHIO CEPEAHBOI 10 BXKUHM MaroHiB Ha 10 % mopiBHAHO
3 KOHTPOJIBHUM BapiaHTOM. B cepeaHboMy 3a POKHM JTOCIHIJKEHb JIOBXKUHA [TaroHa iCTOTHO
pI3HWIACh Ta MepeBaxkasna y MeHIn BpoxkaHuid 2022 pik (puc. 4.3.4). IIpu BHeceHHI
po3paxyHkoBoi Hopmu NPK nomxuna marona Ha 11 % mepeBakana BiAMOBIAHE 3HAYCHHS
y BapiaHTi fie 10OprBa B IPYHT HE BHOCWIHA. BUSIBICHO YiTKy TEHACHITIIO MO0 301IBITICHHS
3HA4YeHb JIOCIIHKYBAHOTO MOKAa3HUKA 3a TI03aKOPEHEBOTO IMiIPKUBJICHHSI HABECHI Ta BOCCHU
a30TOM Ta OOpOM B MOEAHAHHI 13 BHECEHHSAM 010CTUMYJISTOPA - AHTHUCTPECAHTA

3a mepioa npoBeaeHHsS AochikeHb Yy 2021 porii HalO1IbIe HA MOKAa3HUK JOBKUHU
NaroHy BIUTMBAB (haKTOp «IPYHTOBE yA0OpeHHs» Ha 32 %, «1103aKOpEHEBE M1HKUBICHHS
Ha 15 %, a ¢pakTop «BHECEHHS O10CTUMYJISITOpa — aHTUCTpecanTa» Ha 17 % (monmatok B.2).

Y 2022 pomi Ha 3MiHY JAOCHIPKYBAHOTO TIOKa3HWKA HaWOLIbIIe BIUIMHYB (DAKTOp
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«T03aKOPEHEBE MMIHKUBICHH» HA 22 %, «BHECEHHA 010CTUMYJISITOpAa — AHTUCTPECAHTA)» Ha
19 %, a «rpynToBe ynoopenas» Ha 17 %. ¥ 2023 poui Bii0yJIOCh MiJBUILCHHS BIUIUBY
«rpyHTOBE yAO0OpeHHs» A0 38 %, a BIIMUB (PaKTOpy «BHECEHHs O10CTUMYISTOpa —

AHTUCTPECAHTA» 3HU3UBCA 110 4 %o.

4.3.1 43.2
34,0 34,0
32,0 HIPs=0,7  HIPis=08 HIP»s=06 3, o HIPs=0.5  HIPos=0,6  HIPos=0.4
30,0 30,0
28,0 28,0
26,0 26,0
S 24,0 24,0
© 90 SARA xy o] . 220 Saaljf o == et |
< ) O RS ~ N[ = RN > X S = NS N =
E 00 SIS SIS a N 20.0 N o en SIS K e
= " BANPKNPK, BII HBH+B B BBA " BANPKNPK, BII H B H+B B BBA
E IPYHTOBE I103aKOPEHEBE IPYHTOBC T033aKOPEHEBE
<
e
; 433 434
g 340 S ——— HIP0s=0,5
= _ _ B 05=0, 05=V,
E 32,0 HIPOS 1,0 HIPOS—l,l H]POS—O,S 32,0 HIP05:0,4 H]P05=0,3
X 30,0 30,0
Q.
5 28,0 28,0
o
26,0 26,0
24,0 24,0
20 X S = = 220 SEIEN SORUEN —UCIENEN 'OE
" SR8 SRRN 28 " %8R SaF SRl ==
20,0 B NPK NPK, BII H BH+B B BBA 20,0 S8KQ 5&4 " manias 5_3 m <
IPYHTOBE 103aKOPEHEBE S S S Z = - = @

Poxu IPYHTOBE  II03aKOPEHEBE

Puc.4.3.1 - 4.3.4 JloxxuHa maroHiB JiepeB s01yHi 3aJI€KHO BiJl IPYHTOBOI'O Y100pEHHS
Ta mno3akopeHeBoro mijkuBieHHA: (B[ — 6e3 mobpuB, NPK — NjzP9Kogy, NPK, —
NPKospaxymrosuii » PIT — 0€3 mixuBnenss (Boaa), H — HaBecHi (a3ot + 60p), B — Bocenu (a3or
+ 60p), H+B - HaBecHi + Bocenu (a3oT + 60p), B — Bona, BBA - Bykcan bio AMiHoIianT)
— pe3ynbTaTH gucnepciaoro anamsy: 4.3.1 — 2021 p.,4.3.2-2022p.,4.3.3-2023 p.,4.3.4
—2021 -2023 pp.
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BusiBjieHO CuIbHY KOpEJSIIAHY 3aleKHICTh CEpeJHBOI JIOBKMHUM TAaroHy 3
ypoxkaiiHicTio (r=0,85), 3aranbHO0 MIONICI0 JUCTKOBOI moBepxHi (1r=0,87), cepeaHboI0
Macoro mioay (r=0,87), 06’emom kponu (1=0,84), cepeanto 3 KibKicTiO aroxis (1=0,46).

CymapHa JOBXMHA MAaroHIB XapaKTepU3ye IHTEHCUBHICTh POCTY JIEpEBA Ta 3aJICKUThH
BiJl MarOHOYTBOPIOBAIBHOT 3/1aTHOCTI JIEPEB 1 CEPEAHbOI JOBXHUHHU maroHiB (Tabdm. 4.4). 3a
JAHUMHM HaITUX JOCIIKEeHb, y 2021 polri HalO1IbIe 3HaYeHHS CYMapHO1 JIOBKMHU MMaroH1B
OTPUMAHO 3a ONTHMI30BAHOTO I'PYHTOBOTO YAOOPEHHS Ta MO3aKOPEHEBOI'O IMiIXKUBICHHS
HABECHI Ta BOCEHU a30T + 00p 3a CYMICHOT'O BHECEHHSI 010CTUMYJIATOPA — AHTUCTPECAHTA —
13,7 m/nep., mo Ha 5,4 M/nep NepeBUIIIIO TaHUM MOKA3HUK 32 a0COTIOTHOTO KOHTPOJIIO.

VY 2022 poui MakcUMalbHE 3HAUYEHHS CYMAapHOi JIOBXMHHU IaroHIB OTPUMAHO Yy
BapiaHTl 3 MIUKUBJICHHSM HaBecHI Ta BHeceHHsM Bykcan bio AmiHomianTty Ha (oHi
IpyHTOBOrO  ynoOpeHHs NjzoPooKoy — 16,7 m/gep., 1o IiCTOTHO NepeBaXkajo BCi
JOCIIKYBaH1 BapiaHTu. HaliO1nb1ie 3HaueHHsS cCyMapHO1 AOBXHUHM maroHiB y 2023 pori
OTPUMAHO 3a OINTHMI30BAaHOTO YAOOPEHHS Ta MO3aKOPEHEBOTO IMiIKUBJICHHS HABECHI Ta
BOCEHU a30TOM Ta 6opom — 13,5, a 13 3acTOCYyBaHHSIM 010CTUMYJISITOPA — AHTUCTPECAHTY Ha
nanomy ¢oHi — 14,6 m/aep. B cepennboMy 3a pOKH JOCIIIKEHb CYMapHUN MPUPICT MaroHiB
IepeBakaB 3a M03aKOPEHEBOTO IIi/HPKUBIICHHS HaBECHI Ta BOCEHHU 13 CYMICHUM BHECCHHSIM
Ol0CTUMYJISITOpa HA ONTUMI30BaHOMY (PoH1 y00penHs — 14,4 M/nep, Ta Ha GoHi Ni20PgooKog
— 14,1 m/nep., 110 ICTOTHO O1JIbIIIE HIkK aHAJIOTTYHUM MTOKa3HUK Y KOHTPOJILHOMY BapiaHTi.

3a pmaHuMu aucnepciiiHoro anamizy, y 2021 poumi cymapHa AOBKHHA TMaroHiB
nepeBaxaa 3a ONTUMI30BAHOTO TPYHTOBOTO YOOPEHHS Ta M03aKOPEHEBOTO T HKUBICHHS
HaBECHI a30TOM Ta 0OpOM Yy MoeaHaHH1 3 BHeceHHsIM Bykcan bio Aminomuiant (puc 4.4.1).
Y 2022 pori crioctepiraigach noioHa TEeHICHIIIS 1010 3MIHM CyMapHOi JIOBXKUHU MaroHiB
(puc 4.4.2). Tak 3HaYEHHS AOCHIKYBAHOTO MOKAa3HUKA 32 ONTHMI30BAaHOTO yIOOpEHHS
nepeBaxano Ha 11 % mopiBHSAHO 3 KOHTpOJIEM. A T03aKOpPEHEBE MiKUBIICHHS HABECHI
COpHsUIO 30UIBIIEHHIO 3HAYEHHS CyMapHOi JIOBXKMHHU MaroHiB Ha 23 % NOpIBHSIHO 3
BapiaHTOM 0e3 MiJKUBJICHHA. 3aCTOCYBaHHS O10CTUMYJSTOpAa — AHTUCTPECAHTA CIIPHUSIIO

1JIBUIIICHHIO 3HAYEHHS JTOCIIIPKYBaHOTO TTOKa3HuKa Ha 16 %.
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Taomuis 4.4

CymapHa 10B’KMHA NIAaroHiB JiepeB A01yH1 copTy UeMIioH ApHO 3aJeKHO Bijl

yIOOPEHHS Ta MO3aKOPEHEBOTO MMiJIKUBIICHHS, M/IEP.

[Tozakopenere Pik mocmimkeHas
Ipynrose BHECEHHS Cepenne 33,
yIOOpEHHS|  ITiKUBJIEHHS OiocTuMynsiTOpa- 2021 2022 2023 TPU POKU
AHTUCTpPECaHTa
Be3 mimkuBiIeHHS B.(),z[a (K) 8,3 11,0 0.4 9,6
Bykcan bio AmiHomiant 9.6 10,4 9.8 9.9
S 2 | Hasecni (asor + Bona (k) 10,7 13,3 10,5 11,5
@ g o0p) Byxkcan bio AmiHOomant 11,8 14,5 10,9 12,4
X % Bocenu (asor + Bona (k) 9,5 10,8 9,9 10,1
R X 60p) Bykcan bio AmiHomianT 9,4 12,1 10,5 10,7
Hagecni + Bocenn Bona (x) 9.6 8,5 10,0 9.4
(azot + 6op) Bykcan bio AMiHOIUTaHT 11,6 14,2 11,6 12,5
Be3 mimxuBiIeHHS B.Oﬂa (K.) 8.8 9.0 9.9 9,2
= Bykcan bio AmiHomiant 8,8 10,5 10,5 9.9
& 5 = | HagecHi (a3ot + Bona (k) 10,5 12,0 11,6 11,4
Mg = é o0p) Byxkcan bio AmiHorant 12,1 16,7 13,0 13,9
28 £ | Bocenn (asor + Boma (k) 9,3 11,5 10,8 10,5
Z = g oop) Bykcan bio AMiHOIUIaHT 13,5 12,0 12,3 12,6
= Hagechi + Bocenn Bona (k) 10,0 11,9 11,5 11,1
(a3oT + 60p) Bykcan bio Aminoruiant 12,2 16,8 13,3 14,1
Bes MipKHBICHHS Bona (k) 11,4 10,2 10,5 10,7
= Bykcan bio Aminomuiant 8,0 14,5 11,0 11,2
2 HagecHi (a3ot + Bona (k) 11,3 12,8 11,7 11,9
% E 60p) Byxkcan bio AMiHOIIanT 13,2 11,6 12,8 12,5
Z % Bocenu (azor + Bona (x) 11,3 13,3 11,8 12,1
% 60op) Bykcan Bio AmiHomianT 13,6 13,8 13,0 13,5
2 |HaBecui + Bocenn Bona (k) 11,5 14,3 13,5 13,1
(azot + 60p) Bykcan bio Aminomuiant 13,7 14,9 14,6 14,4
HIPys 1,0 0,9 1,7 1,2

Y 2023 poui cymapHa JOBXKMHA [aroHIB TNEpeBa)kaja 3a I[03aKOPEHEBOrO
MI/HKUBJICHHS HABECHI Ta BOCEHW B IOEIHAHHI 13 3aCTOCYBaHHSM O10CTUMYISITOpa —
aHTUCTpecaHTa Ha  (OHI ONTHUMI30BaHOTO TIpyHTOBOro ymnobpenus (puc 4.4.3). B
CepeIHbOMY 3a POKH MPOBEACHHS JOCIHIKEHb CyMapHa JIOBXKMHA MaroHiB NepeBaxaia y
2022 pomi (12,5 m/nep), 1m0 OB SI3aHO 3 MEHIIIMM HaBaHTXKCHHSIM BpoxaeMm (puc 4.4.4).
3HaueHHs AOCIIIHPKYBAaHOIO TIOKa3HHUKA 3a BHECEHHs po3paxyHKkoBoi Hopmu NPK Ha 16 %
MEPEBUINYBAJIO BIJIMOBIIHE 3HAYEHHS 3a BIJICYTHOCTI

ynoopenns. Ilozakopenese
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Mi/PKUBIICHHST HABECHI Ta BOCCHHM CIPHSUIO 301IBIIEHHIO 3HAYCHHS CyMapHOI JOBXKWHHU
naroHiB Ha 23 % TMOpPIBHSHO 3 KOHTPOJIEM, a 3aCTOCYBaHHA OlOCTUMYJSITOpa —
aHTucTpecanta Ha 13 % 30UIBIINIO 3HAUYEHHS AOCTIIKYBAaHOTO MOKa3HUKA MOPIBHSIHO 3

00pOoOKOI0 JIepeB BOJIOKO.

4.4.1 4.4.2
15,0 15,0 -
HIPos=0,4 HIPos=0,3 HIPos=0.4  Hipos=0,3
= HIPos=0,3
13.0 HIPos=0,4 13,0
/§ 11,0 11,0
X
=
s 90 9,0
= = *x e 0 S\ = . 2y | e
o S S = N == S = - A en S ol -
g 7, B NPKNPK, BIIH BH+B B BBA ’ B NPK NPK, BbIl H BH+B B BBA
% IPYHTOBE [I03aKOpPEHEBE IPYHTOBE I03aKOPEHEBE
2
o 443 44.4
N 15,0 15,0
g HIPos=0,2 HIPos=0,3
HIPos=0,7 =
§ 13.0 HIPis=0,6 HIPss=0.5 130 HIP0s=0,2 HIP0os=0,2
>
@)
11,0 11,0
9,0 9,0
wel | | =y | 2y ! RiINE TIEE I CIEE C.€
S v S v S v S O e S i S O e [=Nq\|
70 BJINPK NPK, BIl H BH+B B BBA T S8 Hxys czZmmmc
IpYHTOBE II03aKOPEHEBE 8 8 8 - % % - E E
Poxu IPYHTOBE  II03aKOPEHEBE

Puc.4.4.1 - 4.4.4 CymapHa JOBXXHHA TIaroHiB JAEpeB sI0JIyHI 3aJIEKHO B1J IPYHTOBOIO
ynoOpeHHs Ta no3akopeHesoro mipxkusieHHs: (b1 — 6e3 noopus, NPK — Nj»0PgKoeg, NPK,
— NPKjospaxymrosnii » BII — 0€3 mijpxusnenss (Boga), H — HaBecHi (a3ot + 60p), B — Bocenn
(azoT + 60p), H+B - nHaBecni + BoceHu (azor + 60p), B — Boga, BBA - Bykcan bio
AMIHOIIIAHT) — PE3yJIbTaTH IUCIiepciiiHoro aHam3y: 4.4.1 — 2021 p., 4.4.2 — 2022 p., 4.4.3
—2023 p.,4.4.4 —-2021 — 2023 pp.
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3a mepion nmpoBeneHHs aociipkenb y 2021 poui (nomatox B.3) Ha 3MiHy cymapHOi
JIOBXKMHM TaroHiB HalOUIbLIE BIUIMHYB (PAKTOP «I1O3aKOPEHEBE MiKUBIICHHD» Ha 32 %,
«TpyHTOBE ya00peHHs» Ha 16 %, a «BHECEHHs 010CTUMYIISITOpa aHTUCTpecaHTay» Ha 12 %.
HaiiOunpminii BIUIMB Ha JAOCHIKYBaHUM TOKa3HUK y 2022 poumi  Manu (QakTopu
«TI03aKOPEHEBE MIHKUBICHHD - 23 % Ta «BHECEHHS O10CTUMYIIATOPA — AHTUCTPECAHTAY -
20 %. daxkTop «IpyHTOBE YyHOOpEHHs» BIUIMHYB Jdme Ha 6 %. Y 2023 pomi Ha
JOCIKYBaHUN MOKa3HUK MaJlM BIUIUB BC1 (DAKTOPH : «IPYHTOBE ynoOpeHHs» Ha 28 %,
«TI03aKOPEHEBE MITKUBICHH» HA 27 % Ta «BHECEHHS 010CTUMYJISITOPA AHTUCTPECAHTA) Ha
11 %.

BusiBIEHO CHIIbHY KOPEJALIMHY 3aJIEXKHICTh CyMapHOi JIOBYKM HU MAaroHIB 3 KUIBKICTIO

narosiB (r=0,91), kinekicTio nucts (1=0,86), 06’emom kponu (r=0,75).

4.3. O0McTAHICTH AepeB A0AYyHI

4.3.1 KiIbKICTB JINCTSH

3a pe3yJabTaTamMu HaIIMX JOCIIKEHb, KUIBKICTH JUCTA B cepeaHboMy 3a 2021 —
2023 pp. ICTOTHO KOJMBAJIAach B 3aJ€KHOCTI Bia cuctemu ynoOpeHHs (Tabdn. 4.5). Tak,
MaKCHUMaJIbHE 3HA4YEHHS JOCIIHPKYBAaHOTO TIOKa3HHWKA OTPUMAHO 3a I103aKOPEHEBOTO
oOMpUCKYBaHHs JIepeB a30TOM Ta 60pom B oeiHaHH1 3 Bykcan bio AminomnianTom Ha GoH1
ONTHUMI30BaHOTO IPYHTOBOI'O ya00peHH, 1m0 Ha 14 % nepeBuIyBaio BUPOOHUYHI Ta Ha
25 % aOCOMIOTHUIM KOHTPOJIb. YTIPOAOBXK YCIX POKIB JOCHIPKEHb B IIbOMY BapiaHTi OyJio
BCTAHOBJICHO 1CTOTHE MIABUIIICHHS KUIBKOCT1 JIUCTS MOPIBHSHO 3 KOHTPOJIHHUM BapiaHTOM.

bararodakTopHUM AMCTIEPCIMHUM aHAII30M BCTAaHOBJICHO, IO KUIBKICTh JIMCTKIB Ha
nepeBi B 2021 pormi mepeBakajia 3a MO3aKOPEHEBOTO IMIKUBJICHHS HAaBECHI Ta BOCEHHU
a30ToM Ta OOpoM y moeaHaHHI 3 BHeceHHsIM Bykcan bio Aminomnant Ha QoHI
ONTUMI30BaHOTO IPYHTOBOTO yao0peHHs (puc. 4.5.1). ¥V 2022 poii KIIBKICTh JIMCTKIB
nepeBakalia 3a M03aKOPEHEBOTO MMIKUBJICHHS HaBecH1 Ta BoceHu (1583 mit/mep), mo Ha
11 % mepeBuiuiIo BapiaHT 0€3 MiHKUBJICHHS, 2 BHECEHHS PO3PaXyHKOBOI HOPMH JA0OpUB

CIpUSUIO 301TBIICHHIO 3HAYEHHS JOCIIHKYBAHOTrO MOKa3Huka Ha 8 % (puc. 4.5.2).
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Taomung 4.5

KinbkicTe nucTs y aepes s10ayH1 copty UeMIiioH ApHO 3aJI€3KHO Bij] IPYHTOBOTO

yIOOpEHHSI Ta M03aKOPEHEBOTO MMiKUBJICHHS, IIIT/IEp

[To3zakopenese Pix mocmimkeHHs
IpyHrose BHECEHHS Cepenne 34|
YAOOPEHHS |  ImiIKUBIICHHS 6iocTumynsTOpa- 2021 2022 2023 TPU POKH
aHTHUCTpPECaHTa
S . Bona (k) 1230 1360 1338 1309
Byxkcan bio Aminommanr | 1310 1385 1428 1374
= E HagecHi (a3oT + Bona (k) 1295 1445 1380 1373
& 2 60p) Bykcan bio Aminorant | 1335 1515 1458 1436
X % Bocenu (azor + Bona (k) 1328 1424 1392 1381
R = 60p) Bykcain bio Aminomanr | 1362 1440 1452 1418
HagecHni + Bocenu Bona (k) 1358 1486 1475 1440
(asor + 60p) | Bykcanm bio AminomianT | 1443 1540 1528 1504
Bes mipKHBICHHS Bona (k) 1288 1385 1412 1362
= Byxkcan bio Aminormant | 1348 1435 1443 1409
j = E HagecHi (a3ot + Bona (k) 1375 1542 1522 1480
s B S 60p) Bykcan bio Aminomant | 1434 1625 1595 1551
= Lé = | Bocenu (azor + Bona (k) 1364 1532 1555 1484
z = g 60p) Bykcan bio Aminomant | 1435 1590 1582 1536
= Hagecni + Bocenn Bona (k) 1468 1565 1573 1535
(asotr + 60p) | Bykcan bio Aminommant | 1495 1644 1673 1604
Bes M pKHBICHTS Bona (k) 1312 1464 1514 1430
= Byxkcan bio Aminomutant | 1336 1522 1556 1471
a HagecHi (a3oT + Bona (k) 1373 1527 1536 1479
E é 60p) Bykcan bio AmiHoruiant | 1432 1585 1603 1540
Z % Bocenu (azot + Bona (k) 1441 1538 1542 1507
g 60p) Byxkcan bio Aminorurant | 1448 1622 1586 1552
e Hagsecni + Bocenn Bona (k) 1474 1589 1612 1558
(azot + 6op) | Bykcan bio Aminorutant | 1521 1672 1696 1630
HIPys 138 127 127 127

KinbkicTs mucTkiB Ha AepeBl y 2023 poui y BapianTi 6e3 100puB Ha 9 % nocrynanock

3HAYEHHIO JIOCIIIJKYBAHOTO IMOKAa3HUKA 3a ONTUMI3oBaHOro yaoOpenHs. Ilozakopenee

Mi/DKUBJICHHS HABECHI Ta BOCEHHM Aa30TOM Ta OOpOM 3yMOBIIOBAJO 30UIbIIECHHS

obmuctsHoCcTl fepeB Ha 10 % TMOpPIBHAHO 3 AUISHKAMU JI€ TIKUBICHHS HE MPOBOJIMIIN.

3acTocyBaHHS O10CTUMYIISITOpa — aHTUCTpecanTa Ha 4 % crpusiio 30UIbIIEHHIO KITBKOCTI

JHUCTKIB Ha JIepeBl MOPIBHSAHO 3 00poOKor0 Boaoo (puc. 4.5.3).
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4.5.1 45.2
1700 1700
1600 HIP0s=56 1600 HIPos=45  HIPs=52  HIPos= 37
1500 HIPos= 49 HIPos= 40 1500
1400 1400
. 1300 1300
)
= 1200 1200
=
2 100 SR SEEE 58 o IFE SEEN 3%
w“ | v | ] v vy | e
g 1000 1000
:L:) BJINPK NPK, BII H BH+B B BBA BJINPK NPK, BbIl H B H+tB B BBA
= rpyHTOBe MO3aKOPCHECBE rpyHTOBe MO3aKOPCHCBE
=
E 453 454
0
& 1700 - HIPos=52 790 Hipos=26 HIPos=30
S 1600 HIP0s=45 HIPos=37 1600 HIPos=26 HIPos=21
1500 1500
1400 1400
1300 1300
1200 1200
o SHE SERE =@ oo ZEN SSB SSHN SE
| v | — | | | o
1000 1000
BJINPK NPK, BbBIl H BH+B B BBA agg e S S mMmMm<
IPyHTOBE MI03aKOPEHEBE SN - % % - E 5

e}
o
=
=

IPYHTOBE  I103aKOpEHEBE

Puc.4.5.1 - 4.5.4 KinbKicTb IUCTS y ACPEB SA0TYHI 3aJI€KHO BiJ] [PYHTOBOTO YI00pEHHS
Ta no3akopeHeBoro mikuBieHHA: (B[ — 0e3 nmoOpuB, NPK — NizPgKogy, NPK, —
NPKpospaxymrosuii » BII — 0€3 mixuBienns (soga), H — HaBecHi (a30T + 060p), B — Bocenu (azor
+ 6op), H+B - HaBecHi + Bocenu (a3ot + 60p), B — Boma, BBA - Bykcan bio AMiHOIIIaHT)
— pe3yJbTaTH auctiepciifnoro ananizy: 4.5.1 —2021 p., 4.5.2-2022p.,4.5.3-2023 p.,4.5.4
—2021 —-2023 pp.

B cepemnboMy 3a poKHM AOCHIIKEHb KUIBKICTH JHMCTKIB ICTOTHO pi3HWJIAcCh Ta
nepeBaxkana y 2023 poui — 1519 wrr./nep. (puc. 4.5.4). KinbKicTh TUCTS 32 ONITUMI30BaHOTO
ynoOpeHHs Ha 8 % TmepeBakana 3HAYCHHS JOCIIIKYBAaHOTO TOKa3HHWKA 3a BiJACYTHOCTI

ynoOpenHs. [lo3akopeHeBe IMDKUBJICHHS HABECHI Ta BOCEHH CIHPHUSIO 301IBIICHHIO
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KuibkocTi ucTs Ha 11 % mopiBHSIHO 3 KOHTpoJsieM, a BHeceHHs Bykcan bio AMiHomianty
muiie Ha 4 % crpusiio 30UIBIIEHHIO AOCIIKYBAHOTO MMOKa3HUKA MOPIBHSHO 3 0OPOOKOIO
JIEpPEB BOJIOIO.

3a mepioj mpoBeAeHHs AociiKeHb Yy 2021 polil Ha 3MiHY KIJTBKOCTI JIUCTSI BIUIMB
dakTopy «mo3akopeHeBe MipKUBIECHH» csraB 31 %, ¢axkTop «rpyHTOBE YAOOPEHHS» -
13 %, a «BHEeceHHsI 610CTUMYIISITOpa aHTUCTpecanTay juiie 6 % (momarok B.4). ¥V 2022
polIi Ha OOJUCTAHICTD I€PEB BIUIMHYJIH (PAKTOPH: «IIO3aKOpEHEBE MIKUBICHH» Ha 30 %o,
«TpyHTOBE yaoOpeHHs» Ha 22 %, a «<BHECEHHS 010CTUMYJISITOpA — aHTHCTpecanTa» Ha 8 %.
¥ 2023 porii criocTepiraiach 3MiHa BILUTUBY JAOCTIKYBaHUX (PAKTOPIB HA KUIBKICTh JIUCTS,
TaK «IPYHTOBE YIOOpEHHs» BILUTMHYJIO Ha 33 %, «1103aKOpeHeBe MiKUBIICHHS» Ha 22 % Ta
«BHECEHHS 010CTUMYIISITOpA aHTUCTpEcaHTa» Ha 8§ %.

[Toka3HUK KUIBKOCTI JIUCTS CHUJIBHO KOPEIIOBAB 3 3arajbHOIO IUIOMICI0 JMCTKOBOI
noBepxHi Ha rektapi (r=0,97), ocBoeHHsM 1ionli kubjieHHs (r=0,93), 00’eMoM KpoHU
(r=0,91), macoro oy (r=0,87), cepeHbo 3 KUTbKICTIO TaroHiB (1=0,66).

4.3.2. ILi1o1a JJUCTKOBOI IJIACTUHKH

3a pesynbTaTamMu MPOBEACHUX JOCHIHPKEHb, BCTAHOBIIEHO ICTOTHUW  BIUIMB
JOCIIKYBaHUX BapiaHTIB yJOOpEHHs Ha IUIONLYy JIMCTKOBOi TMuacTUHKH (Tabn. 4.6).
Haiimennny mionry JUCTKOBOI MIacTUHKU y 2021 polii OTpUMaHO y BapiaHTi aOCOJIFOTHOTO
KOHTPOIIIO, 1€ He BHOCHIM 100puB (24,1 cM?), mo Ha 17 % mocTynanoch HaiOiIbIIOMY
3HAYEHHIO JIOCHIPKYBAHOTO TOKa3HHKAa OTPUMAHOTO Y BapiaHTi 3 T03aKOPEHEBUM
M1HKUBJICHHSM HaBECHI Ta BOCEHH (a30T + 0op) B moeaHaHHI 3 BHeceHHsM Bykcan bio
AMIHOIIIAaHT Ha OHI ONITUMI30BAaHOTO IPYHTOBOTO YIOOPCHHS.

Y 2022 pori moiia JUCTKOBOI IJIACTUHKY Y BapiaHTI 3 BHECEHHSM PO3PaXyHKOBOIO
HopMu NPK Ta mo3akopeHeBHMM NiJKUBICHHSIM HAaBECHI Ta BOCEHH CYMICHO 3
BUKOPUCTAaHHSIM OI10CTUMYJISITOpa — aHTUCTpecaHTa Ha 25 % mepeBakaja 3HAYEHHS
JOCJTIIKYBaHOTO IMOKa3HKMKA 3a a0COMOTHOTO KOHTPOoJr0. Y 2023 porii 30epiranack mojioHa

TEHICHIIIS 1010 30UTBIICHHS TUIOIII JINCTKOBOT ITACTUHKH 32 ONTHUMI30BaHOTO YOOPEHHS,
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IIO3aKOPCHEBOT'O HiI[)KI/IBJICHHiI HaBECHI Ta BOCEHM a30TOM Ta 60pOM B HO€I[HaHHi 3

3aCTOCYBaHHSM O10CTUMYJISITOpPA — AaHTUCTPECAHTA.

Taomung 4.6

[1no1ma AMCTKOBOI MJIACTUHKHU JIepeB 0IyH1 copTy UeMIioH ApHO 3aJIEXKHO Bij

IPYHTOBOIO yAOOPEHHS Ta M03aKOPEHEBOTO IIiKUBIEHHS, CM>

[Tozakopenese Pix mociimkeHHs
Ipynrose BHECEHHS CepenHe 3a
YIOOpEHHS| IIiKUBIECHHS OiocTuMymsTOpa- 2021 2022 2023 TpU POKHU
AHTUCTpPECaHTa

S —— Bona (k) 24,1 25,9 26,2 25,4
Bykcan bio AMiHOIUTaHT 24.4 26,6 26,8 25,9
g 3 | Hasecri (asor + Boxa (k) 24,5 26,9 27,1 26,2
9 g o0p) Bykcan bio AMiHOTUTaHT 25,0 27,4 28,0 26,8
< 5 | Bocenn (asor + Boxa (k) 24,2 26,5 26,4 25,7
R 2 oop) Bykcan bio Aminonnant| 24,7 27,1 27,6 26,5
Hasecni + Bocenn Bona (k) 25,1 27,6 28,1 26,9
(azor + 60p) Bykcan bio AmiHOIIaHT 25,9 28,5 29,0 27,8
Bes mipKHBICHHS Bona (k) 25,3 27,0 27,9 26,7
= Bykcan bio AmiHomiant 25,8 27,5 28,2 27,2
5 = E HagecHi (a3or + Boga (k) 25,9 27,9 29,0 27,6
s B S 60p) Bykcan bio AMiHOIUTaHT 26,3 29,2 29,8 28,4
% '8 £ | Bocenn (asor + Bona (k) 26,5 27,5 28,1 274
Z 5 2 60p) Bykcan bio Amisoriant] 26,6 28,2 28,6 278
= HagecHi + Bocenn Bona (k) 27,3 28,7 30,1 28,7
(azoT + 60p) [Bykcas bio AMiHOIIaHT 27,9 30,1 30,7 29,6
Bes mipKHBICHHS Bona (k) 26,8 28.4 28,6 27,9
= Bykcan bio AmiHomianT 27,0 28,9 29,5 28,5
& HagecHi (a3ot + Bona (k) 27,4 29,8 30,4 29,2
% E 60p) Bykcan bio AmiHomianT 28,2 31,0 31,3 30,2
Z % Bocenu (azor + Bona (k) 26,3 28,9 30,2 28,4
§ 60p) Bykcan bio AmiHOIUIaHT 26,5 29,1 30,3 28,6
= |HaBecHi + Bocenu Bona (k) 28,2 31,7 32,4 30,8
(a3or + 60p) [Bykcan bio AmiHOMmIaHT 28,9 32,5 33,2 31,6
HIPos 4,0 5,6 4,9 4,8

YupomoBxk TMepiogy TPOBEAEHHS JOCTIKeHb IUIOMA JIMCTKOBOI ITUTACTHHKHU

KOJIUBajach B Mexax Bing 25,4 no 31,6 cm? Ha0yBalO4YM MaKCUMAaJbHOI'O 3HAYEHHS MpPH

MIJKUBIICHH] JIEPEB MO3aKOPEHEBO a30TOM Ta OOpOoM Ha (POHI BHECEHHSI PO3pPaxXyHKOBOI

HOPMH JTOOPUB.
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baratodakTopHuM AuCHEpCIiHUM aHaII30M BCTAHOBJIEHO, L0 IUIOIIA JIMCTKOBOT
mactuHk B 2021 porl mepeBaxana 3a yA0OpeHHs po3paxyHKoBow Hopmoro NPK Ta
N03aKOPEHEBUM IMI/UKUBJICHHSM HABECHI Ta BOCEHM B IIOE€JHAaHHI 3 BHECEHHSIM

OlocTUMyJISITOpa — aHTUCTpecanTa (puc. 4.6.1).

II;momia AMCTKOBOI IJIACTUHKM, cMm?

4.6.1 4.6.2
32,0 32,0 HIPos=2,3
L6 HIPos=2,0 Fp<F s
HIPos=1,
30,0 HIPos=1,4 HIPos=1,2 30,0
28,0 28,0
26,0 26,0
24,0 24,0
22,0 5 e M ] | < B 22,0 =i p. Nyl | ey |
’ <+ \O = v \S & \O ’ N RS ~ o6 = K
0.0 S S SIS 0.0 a A A A SRS
’ BJINPK NPK, BIT H BH+B B BBA ’ BJINPK NPK, BbII H BH+B B BBA
rpyHTOBe MO3aKOPEHEBE IpyHTOBC MO3aKOPCHCBEC
4.6.3 4.6.4
32,0 HIPos= 1’7 H1Pos=2.0 Fd)<F05 32,0 HIPos= 1,0 HIPos= 1,1
T HIPos=1,0 HIPos=0,8
30,0 30,0
28,0 28,0
26,0 26,0
24,0 24,0
220 . ey | >y | 220 CUGEN TSI S IR SO
> ~ S =~ o\ % VSR ey SR S
SRS SRS SRS 50,0 NAN QAN ANl A
20,0 )
BANPK NPK, BIl H BH+B B BBA SO REA¥y EFEEAam<g
IPYHTOBE I103aKOPECHEBE SR zg T M
Poxu IPYHTOBE  IIO3aKOPEHEBE

Puc.4.6.1 - 4.6.4 Ilnoma JUCTKOBOI IJACTUHKU 3JIKHO BIJl TPYHTOBOIO yJAOOpEHHS Ta
no3akopeneBoro mimkuBieHHs: (Bl — 06e3 mobpuB, NPK — NjyP9Kgy, NPK, —
NPK pospaxysrosuii » BII — 0€3 mixuBienns (soga), H — nHaBecHi (a30T + 00p), B — Bocenu (azor
+ 6op), H+B - HaBecHi + Bocenu (a3ot + 60p), B — Boma, BBA - Bykcan bio AMiHOIIIaHT)
— pe3yJbTaTH auctiepciiHoro anamnizy: 4.6.1 —2021 p., 4.6.2 2022 p.,4.6.3 -2023 p.,4.6.4
—2021 —-2023 pp.



83

B 2022 pomi mioma JIMCTKOBOI IUIACTMHKU TepeBakajla 3a ONTHMI30BaHOTO
IpyHTOBOTO yaoOpeHHs (puc 4.6.2). Ilo3akopeHeBe MiKUBJICHHS HABECHI Ta BOCEHU
a30TOM Ta OOpPOM CHPHSUIO 30UIBIICHHIO 3HAYEHHS JTOCHIKYBAHOTO MOKa3HUKa Ha 9 %
NOPIBHSAHO 3 KOHTpoJeM. [Ipu 3actocyBaHH1 010CTUMYJIATOpA — AHTUCTPECAHTA ICTOTHOTO
BIUIMBY Ha 3HAYEHHS JOCIIKYBAaHOTO MOKa3HUKa He BUsBiIeHO. Y 2023 pomi (puc 4.6.3)
IUIOIA JIMCTKOBOI TUIACTMHKU 32 BIJCYTHOCTI IPYHTOBOTO YJIOOpEHHS MOCTyNalach
3HAYEHHIO JIOCIIIJ)KYBAaHOTO TIOKa3HMKAa 3a ONTUMI30BaHOrO yaoOpeHHs. Bigmiuena
TEHJICHIIIS 11010 301IBIICHHS 3HaUYCHb JOCHIKYBAHOTO MOKA3HUKA MIPH MO3aKOPEHEBOMY
T1JDKYUBIICHHS HaBECHI Ta BOCEHHU. BeepequboMy 3a 1epioj] MpoBEICHHS JOCTIKEHB (pHcC.
4.6.4) miouia JUCTKOBOI IJJACTUHKHM ICTOTHO pI3HWIACH Ta Halyjla MaKCHUMaJbHOTO
sgauenHs y 2022 ta 2023 pokax (28,5 Ta 29,1 cm? BianosinHo). BHeceHHs po3paxyHKOBO1
HOPMHU J00OpHUB CHPHUSIO 30UIBIICHHIO 3HAYEHHS JIOCHIIKYBAaHOTO MOKa3Huka Ha 11 %
MOPIBHSIHO 3 KOHTPOJIEM.

3a mepioa mpoBeneHHs AochipkeHb y 2021 porl HalOULIBIIMKA BIUTMB Ha TUJIOILY
JIUCTKOBOI TIJIACTUHKH CIPUYHUHEHO (PAKTOpPOM «TIpyHTOBE yaoOpeHHs» Ha 21 % Ta
«rmo3aKkopeHeBe IMDKUBICHHS» Ha 7 % (momaroxk B.5). Ha 3MiHy mocimipKyBaHOTO
nokazHuka y 2022 poili BINIMHYJIN «TIPYHTOBE ynoOpeHHs» Ha 15 % Ta «mo3akopeHeBe
miOKUBICHHS» HA 9 %. YV 2023 poiri HalOIbIIe HA AOCTIKYBAaHUM MOKAa3HUK BILIMHYB
dakTop «rpyHTOBe yaoopenHs» Ha 20 % Ta «mo3akopeHeBe mipkuBieHHs» Ha 11 %.

BusiBieHo cuiibHY KOpESIAHY 3aJIeKHICTh IO JIMCTKOBOI TUIACTUHKH 3 00’ €MOM
kponu (r=0,93), ypoxaitnictio (r=0,91), cepenuboro macoro mioay (r=0,92), ToBapHOIO
sKicTio Bpoxkaro (r=0,92)ta cepenHro 3 KUTbKicTiO aroHiB (1=0,53).

4.3.3. ILi1o1ma JUCTKOBOI MOBEPXHi

Y 3HauHii Mipl MJOMA JMCTKOBOI IMOBEPXHI 3aJE€KUTh BiA pPIBHA yI0OpEeHHS
Haca/pKeHb [137, 163], mo miaTBepAKY€EThCS 1 HAITUMU JOCTIDKeHHSIMHU (Tad. 4.7).

V¥ 2021 poui miionia JMCTKOBOT MOBEPXHI 3a M03aKOPEHEBOT0 MPKUBIICHHS] HABECHI Ta
BOCEHHM B TMO€JHAHHI 3 BHeCeHHAM Bykcan bio AmiHorianty Ha (OHI ONTHMI30BaHOTO

IpYHTOBOro ymoOpeHHs Ta Ha (GoHi NjPoKe (7,3 Ta 7,0 THC. M?/ra BiAmoBiIHO)
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nepeBakajga 3Ha4eHHsI KOHTPOJIbHOrO BapiaHTy. Y 2022 poui croctepirajoch HEICTOTHE
30UTBIIEHHS JOCIKYBAHOIO MOKa3HMKA 3aJI€KHO BlJl BaplaHTy IPYHTOBOIO yJIOOpEHHs, a
[103aKOPEHEBE M1I)KUBJICHHS HABECHI Ta BOCEHU 3@ CYMICHOT'O BHECEHHS 010CTUMYJISITOpa —
AHTUCTPECAHTA CIPSJIO ICTOTHOMY 30LIBIIEHHIO IO aCUMUTAIIMHOT MOBEPXHI TOPIBHIHO
3 PEITOO0 OCII)KYBaHUX BapiaHTIB.
Taomurs 4.7
3aranpHa JMCTKOBA OBEPXHS AEpeEB s10JIyH1 copTy UeMmioH ApHO 3aJIeXkHO Bij

IPYHTOBOIO yAOOPEHHS Ta I03aKOPEHEBOTO IIiIKUBIEHHS, THC. M2/Ta

[TozakopeHeBe Pix mocmimkeHHs
Ipynrose BHECEHHS CepenHe 3a
YIOOpEHHS | MiJKUBIIEHHS OiocTuMymnsiTOpa- 2021 2022 2023 TpU POKHU
AHTHCTPECaHTa
be3 mimkuBaeHHs Bona (x) SAL >,) 2,0 2,6
Bykcan bio AmiHomiant 5,3 6,1 6.4 5.9
g ‘@ | Hasecni (asor + Boza (k) 53 6,5 6,2 6,0
9 g 60p) Bykcan bio AMiHOIUIaHT 5,6 6,9 6,8 6,4
<% | Bocenn (asor + Boxa (k) 5.4 6,3 6,1 5,9
R 2 oop) Bykcan Bio Aminomiant 5,6 6,4 6.8 6,3
HagecHi + Bocenu Bona (k) 5,7 6,8 6,9 6,5
(azoT + 60p)  |Bykcas bio AMiHOIIIaHT 6,2 7,3 7,4 7,0
bes migxuBienHs Bona (1) 5.4 6,2 6,6 6,1
= Bykcan bio AmiHomuiant 5,8 6.6 6.8 6.4
& 5 = | Hasecni (asor + Bona (k) 6,1 7,1 7,4 6.9
Mg = é oop) Bykcan bio Aminomiant| 6,3 7,9 7,9 7.4
58 £ | Bocenn (asor + Bona (k) 6,0 7,0 7.3 6,8
z 52 60p) Bykcan bio Aminomant| 6,4 7,5 7,5 7.1
~  |Hasecwi + Bocenn Boza (k) 6,7 7,5 7,9 7,4
(azor + 60p)  |Bykcan bio AmiHOmIanT 7,0 8,2 8,6 7,9
. Bona (k) 5,8 7,0 7,1 6,6
= bes i prHBIeHAS Bykcan bio AmiHOIUIaHT 6,0 7,3 7,6 7,0
% Hagecni (asor + Bona (k) 6,2 7,5 7,8 7,2
. f; 6op) Byxkcain bio Aminommant| 6,7 8,2 8,3 7,7
Z % Bocenu (azor + Bona (k) 6,3 7.4 7.9 72
5 60p) Bykcan Bio Aminomant| 6,4 7,9 8,0 74
= |Hasecni + Bocenu Boza (k) 6,9 8,4 8,7 8,0
(azotr + 60p)  |Bykcan bio AmiHOmIanT 7.3 9,1 9.4 8,6
HIPys 1,2 1,3 1,1 1,2

Y 2023 pomi cmocrepirajack Mojai0Ha TEHJEHINS IMOJ0 3MIHM 3HA4YeHb

JOCITI/DKYBAHOTO TIOKa3HUKa 3ajie’KHO BIJ CHUCTeMH YyaoOpeHHs. HaiOuabiny rmomry
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JIMCTKOBOT MOBEPXH1 OyJIO OTPUMAHO y BaplaHTi 3 IPYHTOBUM YI0OPEHHSIM PO3paXyHKOBOIO
HopMoro NPK B moeHaHHI 3 M03aKOPEHEBUM IIP)KUBJICHHSIM HABECHI Ta BOCEHM (a30T +
6op) Ta 3actocyBaHHsM Bykcan bio Aminommanty — 9,4 thc. mM*ra, mo Ha 60 %
MIEPEBUIIMIIO 3HAUYCHHS JOCIIKYBAHOIO MMOKa3HUKA Y KOHTPOJIbHOMY BapiaHTi.

BcepennromMy 3a pOKM JOCTIIKEHh MaKCUMAaJIbHOTO 3HAYCHHS 3arajibHOi TUTOITI
JIMCTKOBOI TOBEPXHI 3 PO3PAaxXyHKy Ha OJUH TEKTap OTPUMAHO 3a MO3aKOPEHEBOTrO
MIJDKYUBJICHHS HAaBECHI Ta BOCEHM Ha (POHI ONTHUMI30BAHOTO YJIOOpeHHs. BinMidueHo
TEHJICHII10 111010 30UIbIIEHHS 3HAYeHb JOCTIP)KYBaHOTO IMOKa3HUKA 33 PaXyHOK BHECCHHS
Bykcan bio AMiHOIIIaHTY.

3a maHumu OaraToakTOPHOTO JUCIEPCIMHOrO aHali3y, BCTAHOBJICHO, IO IUJIOIIA
acuMmisIiAHOT oBepxHi B 2021 porii (puc 4.7.1) nepeBakaina 3a BHECEHHS pO3PaXyHKOBOL
Hopmu NPK, mo3zakopeHeBOro miJpKMBJICHHS HABECHI Ta BOCEHHM a30TOM Ta OOpoM Ta
CYMICHOTO BHECEHHS OlocTuMynsiTopa — aHTucTpecaHta. B 2022 pormi  3HayeHHA
JOCITIIKYBAaHOTO TOKAa3HUKA 3a ONTHUMI30BAHOTO TIPYHTOBOTO »kuBjieHHS Ha 20 %
MIEPEBUIIYBAJIO 3HAYEHHS JIAHOTO MOKa3HHWKA Ha JUISHKAX ¢ JToOpHuBa HE BHOCWIH (PHC.
4.7.2). Ilo3akopeHeBe MITKUBICHHS BOCCHU IPHU3BENIO JO 3HKCHHS IUIONI1 JIMCTKOBOI
noBepxHi Ha 10 % MOpiBHAHO 3 BUKOHAHHSM TI1PKUBJICHHS] HABECHI Ta BOCCHH.

Y 2023 pomi BHeceHHs B IPYHT NizP9oKoy mpu3Beno 10 3HUXKEHHS TUIONI
ACUMUIAIIAHOT MoBepxHiI Ha 8 % MOPIBHSAHO 3 BHECEHHSAM PO3PaxXyHKOBOI HOPMHU JOOPHUB
3T1JIHO arpoxXiMigyHoOro aHainizy (puc. 4.7.3). Ilo3akopeHeBe i IKUBJICHHS HABECHI Ta BOCEHU
CIPHSUIO TMIJIBUIICHHIO 3HAYCHHS JOCTIIKYBaHOTO TOKa3HWKa Ha 12 % mopiBHSIHO 3
I1)KUBJICHHSM BOCEHH Ta Ha 22 % MOPIBHSHO 3 KOHTPOJIEM, JI€ T1/HPKUBIIEHb HE IIPOBOTUIIH.
3acTocyBaHHS 010CTUMYJIATOPA — QHTUCTPECAHTA CHPUSIIO ICTOTHOMY 301BIIEHHIO IO
JMCTKOBOT TOBEpXHI Ha 7 % MOPIBHIHO 3 00POOKOIO AEPEB BOJIOIO.

B cepennbomy 3a poKHM JOCIHIJKEHb 3arajbHa IJI0Ia JUCTKOBOI MOBEPXHI 1CTOTHO
pisHMIack Ta nepepaxana y 2023 poui (7,4 tuc. m?/ra). 3acToCyBaHHS ONTHMi30BaHOTO
yIOOpEHHS CHOpUsIO 30UTBIIEHHIO 3HAYEHHS JOCHIIKYBaHOTO mMoka3HMka Ha 21 %

HOpiBH}IHO 3 ,Z[iJUIHKaMI/I Ac I[O6pI/IBa HC BHOCHIIHN. HpOBCI[eHHSI IMO3aKOPCHCBOTO
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MIJDKWBIICHHS BOCCHHU MPU3BEIIO JI0 3HWIKECHHS IUIOIII JMCTKOBOI moBepxHi Ha 11 %

MOPIBHSIHO 3 MPOBEJACHHSM JIAaHOT'O arpo3axo/y HaBecHi Ta BoceHu (puc.4.7.4).

4.7.1 4.7.2
9,0 9,0
2.0 HIPos=0,5  HIPos=0,5 HIPos=0,4
' HIPis=04  HIPs=05 HIPos=0,3 8,0
g 7.0 7,0
&
= 6,0 6,0
2 5.0 5,0
<l
E 4,0 4,0
S 30 wam g8 9a 30 winee  wa=HE S
220 ) & \& w8 \S w8 50 = O~ = =~
g ’ BJINPK NPK, BbIIl H B H+B B BFA ’ BJINPK NPK, BIl H B H+tB B BFA
B IPYHTOBE [03aKOpPEHEBE IpYHTOBE I03aKOPEHEBE
m
o
= 4.7.3 4.7.4
= 9.0 9.0 HIPys=0,2 HIPos=0,3
= 7 HIPos= 04  HIPos= = ’ 05=Y, 05=Y,
S 80 " 6= 05 HIPe=03 o HIPos=0.2 HIPos=0.2
S 7.0 7,0
=
s 6,0 6,0
T
2 5,0 5,0
<
s 4.0 4,0
o
30 = i@l ~ 9 3.0 o= qasw el o
o >~ &© o o~ o =N ol o =1 ol o o \© \& o I~
2,0 BJINPK NPK, BIl H BH+B B BBA 2,0 — e HMS ESIMm@oM<
IPYHTOBE [03aKOpPEHEBE %‘ § § = % E m

Poku IPYHTOBE  II03aKOPCHEBE

Puc.4.7.1 - 4.7.4 3aranpHa uioma JIMCTKOBOI MOBEPXHI 3aJIEKHO BiJl IPYHTOBOTO
yoOpeHHs Ta no3akopeHesoro mpxkusieHHs: (bl — 6e3 1o6pus, NPK — Nj20PgKoeg, NPK,
— NPKpospaxymrosuii » BII — 0€3 mimkuBienss (Bona), H — HaBecHi (a3oT + 60p), B — Bocenn
(azot + 60p), H+B - nHaBecni + Bocenu (a3zor + 6op), B — Boga, BBA - Bykcan bio
AMIHOIIIAHT) — PE3yJIbTaTH IUCIiepciiiHoro aHamsy: 4.7.1 — 2021 p., 4.7.2 — 2022 p., 4.7.3
—2023 p.,4.7.4-2021 — 2023 pp.

3a mepiox mpoBeAeHHS mochifkeHb y 2021 pori Ha AOCTIIHKYBAaHHN TMOKA3HHUK
HaWOUIBIINKA BIUIUB MaB (aKTOp «IPYHTOBE ymoOpeHHs» Ha 24 % Ta «03aKOpEeHEBE

Hi,ZDKI/IBJIeHHH» Ha 22 %, a4 «BHCCCHHA 6iOCTI/IMy.HHTOpa — AHTUCTPCCAHTa» BIIJIMHYJIO JINIIC
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Ha 4 % (momarok B.6). ¥V 2022 poui Ha 3MiHY IUJIOMII JIMCTKOBOI MOBEPXHI HaWOUIbIIE
BIUIMHYJIU «IPYHTOBE YAOOpeHHs» Ha 27 % Ta «1mo3akopeHeBe MIKUBJICHHS» Ha 23 %.
3MiHy 3HAY€HHs JOCHIKYBAaHOTO mMokazHuka y 2023 poui CHOpuYrHEHO (HaKTOPOM
«rpyHTOBE ya0OpeHHs» Ha 38 % Ta pakTopom «mmo3akopeHeBe M KUBICHH» Ha 25 %.

CunpHy KOpEJAIiiHY 3aJIeKHICTh 3arajbHOI IUIONII JUCTKOBOI MOBEPXHI BHUSIBJICHO 3
kutbKicTIO JucTs (1=0,97), 06’emom kponu (1=0,95), ypoxaitHictio (r=0,92), 0CBOEHHSIM
nepeBamu ot kuBieHHs (1=0,92), cepeanroto Macoro mioay (r=0,91) ta cepeanto 3
KUIbKiCTIO naroHiB (r=0,61).

4.4. ITapaMeTpu KPOHHM JIepeB 3aJ1€5KHO Bijl y100peHHs

Bucoka npoayKTUBHICTh HACA/XKEHb 3JIEKUTh BiJI ONTUMAJILHOTO CITIBBIHOIICHHS
MPOLIECIB POCTY Ta TUIOAOHOIICHHS, 110 OE3MOCepPEeHbO MOB'SA3aHO 3 PO3MIpaMH KPOHH
[163]. [IpoBeaeHi HOCIKEHHSI MOKa3ajid, 10 3aCTOCYBaHHS IPYHTOBOTO yIOOpEHHS Ta
M03aKOPEHEBOTO MXKUBJICHHS 3HAYHO BIUIMHYJIO Ha MOKA3HUK JIIaMeTpy KpoHH (TadI. 4.8).
Y 2021 pomi miaMeTp KpOHM I€peBakaB 3a IMO3aKOPEHEBOIO IIJKHBIICHHS HaBECHI Ta
BOCEHU CYMICHO 3 BHECEHHSIM O10CTUMYJISITOpAa — AHTUCTpecaHTa Ha (OHI IPYHTOBOIO
ynoopeHHsT Ni20PooKoo (1,73 M), mo Ha 12 % OuIbIIe HIX y BapiaHTI aOCOJIOTHOTO
KOHTpoJt0. Y 2022 porli crocTepiraioch 30UTBIIEHHS JilaMeTPpy KPOHU y BCIX BapiaHTax
yA0OpEHHSI MOPIBHSIHO 3 MOIMEPEHIM POKOM, Ta HaOUIBIIOTO 3HAYEHHS TOCIIKYBAHOTO
MOKa3HUKAa OTPMMAHO 3a ONMTHMI30BAHOTO YJOOpPEHHS Ta MO3aKOPEHEBOTO IiI>KUBIICHHS
HaBECHI Ta BoceHHU (a30T + OOp) B Mo€aHaHHI 3 BHeceHHsM Bykcan bio AMiHOIUIaHT —
1,82 M, mo Ha 8 % mepeBUIyBalio 3HAUYEHHS IMOKa3HUKA 32 BUPOOHMUYOTO KOHTPOJIIO Ta HA
15 % 3a abcoMOTHOTO KOHTPOJIIO, /e J00pHBa He BHOCHIN. Haltbinpiie 3HaueHHs JiaMeTpy
kpoHu y 2023 poui OTpUMaHO 3a BHECEHHS B IPYHT po3paxyHkoBoi Hopmu NPK Ta
M03aKOPEHEBOTO TI/DKUBJICHHS HABECHI Ta BOCEHM B TMIO€AHAHHI 3 BHECEHHSAM
010CTUMYJISITOpA — AHTUCTPECAHTA.

Bcepennbomy 3a poku IOCHIIKEHb HalOUIbIe 3HAYEHHS JiaMeTPy KPOHU OTPUMAHO
3a M03aKOPEHEBOI0 MiHKUBIICHHS JePEB HABECHI Ta BOCGHU a30TOM Ta OOPOM B MOETHAHHI

3 BHeceHHSIM Bykcan bio AMiHOIIIaHT Ha ()OHI ONTUMI30BAHOT'O IPYHTOBOTO KUBJICHHS Ta
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BHeceHH1 Nj20P9oKoo (1,74 Ta 1,72 M), 1110 3HaYHO MEepeBakao 3HaYEHHS JOCIIKYBaHOTO

MOKa3HUKA y PELITH BapiaHTIB y100pEHHS.

Taomurg 4.8

HiameTp kpoHu AepeB s10yH1 copTy Uemmnion ApHO 3aJ€XHO BiJl IPYHTOBOTO

yAOOpEHHS Ta MO3aKOPEHEBOTO MIKUBICHHS, M

[To3zakopenese Pik mocimxeHHs
IpyHTOBE ) CepenHe 3a
YAOOPEHHS|  ITiPKUBIIEHHS BHECCHHSI O10CTHMYIIATOPA- 2021 2022 2023 TPU POKH
aHTHCTpPECaHTa
Bes MDKHBICHHS Bona (k) 1,55 1,58 1,48 1,54
Bykcan bio AmiHomiant 1,60 1,61 1,52 1,58
2 E HagecHi (a3or + Bona (k) 1,56 1,63 1,54 1,58
@ 2 6op) Byxkcan bio AMiHOIIanT 1,54 1,65 1,57 1,59
= % Bocenu (azor + Boga (x) 1,55 1,60 1,52 1,56
R 2 60p) Bykcan bio AMiHOMIaHT 1,62 1,65 1,54 1,60
Hagecni + Bocenn Bona (k) 1,60 1,66 1,58 1,62
(azot + 60p) Byxkcan bio AMiHOTUTaHT 1,61 1,70 1,59 1,63
be3 mimkuBIcHHS Bpna (K.) 1,64 1,65 1,57 1,62
= Bykcan bio AmiHomianT 1,66 1,65 1,57 1,63
MS B ’_;a‘ HagecHi (a3ot + Boga (k) 1,68 1,71 1,60 1,66
s B S 60p) Bykcan bio AmiHomianT 1,71 1,73 1,63 1,69
'8 £ | Bocenn (asor + Bona (k) 1,64 1,70 1,58 1,64
zZ 5 2 60p) Bykcan bio Aminorant | 1,65 1,71 1,60 1,65
= HasecHi + Bocenn Bona (k) 1,65 1,76 1,63 1,68
(azoT + 60p) Byxkcan bio AMiHOoiant 1,73 1,76 1,66 1,72
S — Bona (k) 1,59 1,68 1,53 1,60
= Bykcan bio AmiHomiant 1,58 1,70 1,55 1,61
a HagecHi (a3ot + Bona (x) 1,60 1,73 1,56 1,63
% E 60p) Bykcan bio AmiHomianT 1,64 1,74 1,58 1,65
Z % Bocenu (azor + Bona (k) 1,62 1,70 1,59 1,64
8% 60op) Bykcan bio AMiHOIIaHT 1,64 1,73 1,62 1,67
2 |HaBecHi + Bocenu Bona (x) 1,66 1,77 1,64 1,69
(azoT + 60p) Bykcan bio AmiHomiant 1,71 1,82 1,69 1,74
HIPys 0,13 0,12 0,12 0,12

baratogakTopHuM AMCHEpCIHUM aHalIi30M BCTAHOBJICHO, IO JiaMeTp KpoHu y 2021

pori (puc 4.8.1) mepeBaxkaB 3a IpyHTOBOro BHeCEHHS Nix0P9oKgy Ta mozaxopeHeBoro

T1JDKUBIICHHS HAaBECHI Ta BoceHu (a3oT + 6op). B 2022 pori 3Ha4YeHHS JOCIHIKYBAaHOTO

MOKa3HUKA IMEePEBaKajIo 3a ONTHUMI30BAHOTO TPYHTOBOTO YIOOPEHHS, a MaKCHUMAaJILHOTO
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3HAYEHHS TOKA3HUKA JIIaMEeTPy KPOHU OTPUMAHO 32 03aKOPEHEBOTO ITiJKUBJICHHS HABECH1
Ta BOCEHH, 1110 Ha 6 % mepeBakalio 3HAUCHHS Ha JUISTHKaX JIe M1JKUBJICHHS HE TPOBOAMIIN
(puc. 4.8.2). BHeceHHs1 010CTUMYJISATOpPa — aHTUCTPECAHTA ICTOTHOTO BIUIMBY Ha 3HAYEHHS

JOCJIII)KYBAaHOTO TTOKa3HUKA HE MaJo.

4.8.1 4.8.2
2,00 2,00
HIPos= 0,04 Fp<F HIPos= 0,04
> = == F <F
1.80 HIPos= 0,05 1.80 HIPos= 0,05 F@<F
1,60 1,60
1,40 1,40
1,200 oo = len S Al — <t 120 g =@ wn S ® ® o
= oy | | el | | S “
EN | vy v vy | vy | v
E 1,00 1,00
) BJANPK NPK, bII HB H+B B BbA BJINPK NPK, BIl HB H+tB B BFA
§-« TPYHTOBE M103aKOpEHEBE IPyHTOBE M03aKOPCHEBE
2. 4.8.3 4.8.4
g 2,00 2,00
S HIPos= 0304 Fd)<F HIPos= 0,02 HIPos= 0,02
= HIPos= 0,05 05 HIPos= 0.02 HIPos= 0,03
1,80 1,80 )
1,60 1,60
1,40 1,40
120 4'ala <+ %0 = >~ 120 wose ool ekl o
oy 1 pid ] | oty | el NS SRR
oy vy — o |y | | o
L.OO BANPKNPK, B H B H+B B BbA LOO e Hx.y DIem o<
IPYHTOBE T03aKOpeHeBe § § § ol 2 kA & 2
Poxu  rpyHTOBE [I03aKOPEHEBE

Puc.4.8.1 - 4.8.4 JliameTp KpoHU AepeB SOTYHI 3aJICKHO BiJl [PYHTOBOTO yIOOPCHHS
Ta no3akopeHeBoro mikuBieHHA: (B[ — 0e3 nmoOpuB, NPK — NiyPgKoy, NPK, —
NPKospaxymxosnii » PIT — 0€3 mipxuBnenss (Boaa), H — HaBecHi (a3ot + 60p), B — Bocenu (azor
+ 6op), H+B - HaBecHi + Bocenu (a3ot + 60p), B — Boma, BBA - Bykcan bio AMiHOIIIaHT)
— pe3yJbTaTH aucriepciinoro ananizy: 4.8.1 —2021 p., 4.8.2-2022p.,4.8.3-2023 p., 4.8.4
—2021 —2023 pp.
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Y 2023 pomi giaMeTp KpPOHHM TepeBakaB 3a BHECEHHsS B IPYHT Niz0PooKogy Ta
po3paxynkoBoi HopMu NPK (puc. 4.8.3). [To3akopeHeBe MiPKUBIICHHS HABECHI Ta BOCEHU
CIpUsUIO 30UTBIICHHIO JAlaMeTpy KpoHH HA 4 % MOPIBHSHO 3 MPOBEIEHHSAM IT1/I)KUBICHHS
BOCEHHU Ta Ha 6 % 3 BaplaHTOM J€ MIJUKUBJIEHb HE NMpoBOAWIA. B cepeaHboMy 3a poku
JOCTIPKEHb 3HAYEHHS JiaMeTpa KPOHH ICTOTHO PI3HHIOCH Ta mepeBaxano y 2022 pori
(puc. 4.8.4). Miametp kpoHH 3a BHECEHHs N20P90Koo mepeBaskan iHIII1 BapiaHTH yI00pEHHS.
[To3akopeHeBe MiAKUBICHHS HABECHI Ta BOCEHU CIPUSJIO ICTOTHOMY 301JIBIIEHHIO
3HAYEHHs JOCII)KYBAaHOTO MOKAa3HUKA MOPIBHSAHO 3 MPOBEACHHSM MiIXKUBJICHHS JIMILE
HaBECHI Y BOCEHM. TakoX BiAMIUE€HA TEHJEHIIIS 100 30LIbIISHHS JlaMeTpy KPOHH IpHU
3aCTOCYBaHH1 O10CTUMYJISITOPA — AHTUCTPECAHTA.

3a mepioj mpoBelneHHA nociipkeHb y 2021 pori HaWOUIBIIMK BIUIMB Ha
JOCIIIJKYBaHUM TMOKAa3HUK MaB (akTop «IpyHTOBE ynoOpeHHs» - Ha 21 %, dakrtop
«TO3aKOPEHEBE MIKUBJIECHHS» BIUIMHYB Ha 6 %, a «BHECEHHA OlOCTHUMYJSTOpa —
aHTucTpecanta» - Ha 4 % (momarok B.7). V 2022 pori Ha mOKa3HHUK JiaMeTpa KPOHH
HalOUIbIlIe BIUIMHYJIM (DaKTOpU: «IPYHTOBE yAOOpeHHs» Ha 25 % Ta «mo3akopeHeBe
nipKUBICHHS Ha 18 %, a hakTop «BHECEHHS 010CTUMYJISTOPA — aHTUCTPECAHTAy» BIUIMHYB
mumie Ha 2 %. Y 2023 pomi BiaOynIuch 3MiHU y BIUTMBI JOCHIDKYBaHUX (PAKTOpiB, Tak
«T03aKOPEHEBE MiKUBIICHH» BILTMHYJIO Ha 19 %, a ¢pakTop «IpyHTOBE yAOOpPEHHS» Ha
12 %.

BusiBieHO CHIIbBHY KOpENSIINHY 3aJIeXKHICTh JlIaMeTpa KPOHU 3 OCBOEHHSIM TUIOLII
xuBleHHs (r=0,99), 06’emom kponu (r=0,97), kinbkicTio nucTs (r=0,93), KITBKICTIO TUIOAIB
(r=0,92), ximpkicTio kBiTOK (r=0,91), Bpoxaiuictio (1=0,90).

OaHuM 3 BaXJIMBMX MOKA3HHUKIB POCTY IUIOAOBHX JepeB € 00’eM KpoHu. JlaHi
OoTpuMaHi BOpoAOBXK gochimkenb 2021 — 2023 pokiB (tabn. 4.9) mokazamu, w10
3aCTOCYBaHHs JOOPUB CHPHUSUIO 30UIBIICHHIO 3HAYEHHS JOCIHIIKYBAaHOTO TMOKa3HUKA
MOPIBHSHO 3 AUIIHKaMU Jie T0OpYBa HE 3aCTOCOBYBAIIH.

VY 2021 pori HaOUTBIIINI 00°’€M KPOHH OTPUMAHO 3a BHECEHHS B IPYHT Nj20PooKoo,

MO3aKOPEHEBUM IMIDKUBJICHHSM HaBECHI Ta BOCeHM (a30oT + OOp) Ta CyYMICHUM
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3aCTOCYBaHHAM OiocTMMynsTopa — antuctpecanta (4,11 ). ¥V 2022 ta 2023 pokax

30UIBIIEHHIO 00’€My KPOHH CIPHUSJIO BHECEHHSI B IPYHT PO3pPaXxyHKOBOi HOpMH JOOpUB

CYMiCHO 3 IMO3aKOPCHCBUM Hi,Z[)I(HBJIeHHHM HaBECHI Ta BOCEHU a30TOM Ta 60p0M Ta

BHecenHaM Bykcan Bio Aminormanr - 4,62 ta 4,02 M BignosigHo.

Taomung 4.9

O06’eM KpoHU jiepeB 10ayHI copTy UeMItioH ApHO 3aJI€KHO Bl IPYHTOBOIO

yA0OpEHHS Ta MO3aKOPEHEBOTO MIKUBJICHHS, M

3

[TozakopeHeBe Pix nociimxeHus
Ipynrose BHECEHHS Cepenne 34|
YOOOPEHHS |  miKuBICHHS OiocTuMyInsITOpa- 2021 2022 2023 TpH pOKH
AHTHCTPECaHTa
Bes MipKHBICHHS Bona (k) 3,38 3,60 3,19 3,39
Byxkcan bio AMiHOIaHT 3,51 3,72 3,30 3,51
2 E Hasecni (a3ot + Bona (k) 3,40 3,79 3,33 3,51
@ 2 60p) Bykcan bio AMiHOIIaHT 3,40 3,88 3,40 3,56
i % Bocenu (azor + Bona (k) 3,39 3,69 3,28 3,46
R X 60p) Bykcan bio AMiHOIIaHT 3,60 3,83 3,34 3,59
HagecHi + Bocenu Bona (k) 3,55 3,92 3,41 3,63
(azot + 60p) |Bykcan bio AMiHOIUTaHT 3,62 4,05 3,51 3,73
S — Bona (k) 3,76 3,91 3,55 3,74
= Byxkcan bio AMiHOUIaHT 3,85 3,98 3,54 3,79
g 5 = | Hasecni (asor + Bona (k) 3,86 4,13 3,65 3,88
55 60p) Byxcan bio Amiromant| 3,09 4.13 3.74 3.95
28 £ | Bocenn (asor+ Bona (k) 3,78 4,00 3,58 3,79
z. = 2 60p) Byxkcan bio AMiHOIanT 3,84 4,06 3,67 3,86
- HagecHni + Bocenu Bona (k) 3,92 4,31 3,75 4,00
(asor + 60p) | Bykcan bio AMiHOIIaHT 4,11 4,39 3,86 4,12
S — Bona (k) 3,70 4,07 3,53 3,77
= Bykcan bio AmiHomianT 3,72 4,11 3,57 3,80
2 HagecHi (a3ot + Bona (k) 3,74 4,28 3,60 3,87
E E oop) Byxkcan bio AMiHOTUTaHT 3,83 4,32 3,67 3,94
Z % Bocenu (azor + Bona (k) 3,72 4,11 3,65 3,83
% o0p) Bykcain bio AMiHOMIaHT 3,83 4,27 3,76 3,95
= HagecHni + Bocenu Bona (k) 3,93 4,40 3,85 4,06
(asor + 60p) | Bykcan bio AMiHOIIaHT 4,09 4,62 4,02 4,24
HIPos 0,37 0,39 0,36 0,37

B cepennpomMy 3a mepio MpoBEACHHS JOCIIITKEHb 00’ €M KPOHHU KOJMBABCSA B MEKaX

B

3,39 g0 4,24 M’ HaOyBaroum MaKCHMAaJbHOTO 3HAYEHHS MPU I03aKOPEHEBOMY
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MIJDKUBIICHHS JIEPEB HABECHI Ta BOCEHHM 13 CYMICHHM BHECEHHSM O10CTUMYJISATOpa —
aHTUCTpPECaHTa Ha (DOH1 ONTUMI30BaHOTO IPYHTOBOT'O KMBJICHHS.

3a nanumu 6aratoakTOpHOro AUCIEPCIMHOTO aHalli3y BCTAHOBJIEHO, IO 00’ €M KPOHH
B 2021 poui (puc. 4.9.1) nepeBaxxkaB 3a IpyHTOBOTO ynoOpeHHs Ni20PgoKoo 32 3HaUHUM
3HIDKEHHSIM JOCTI/DKYBAaHOTO TOKa3HHKA 3a BIACYTHOCTI ymoOpenHs. [limkuBrieHHs
HABECHI Ta BOCEHU a30TOM Ta 0OPOM CHpsiIO 301JIbIIIEHHIO0 00’ €My KpOHU Ha 6 % MOPIBHIHO
3 KOHTposeM (0e3 miJKuBIeHHs). BHECEeHHsT O10CTUMYJSITOpa — aHTUCTPECAHTA HE MaJio

1ICTOTHOTO BIUIMBY Ha 3MIHY 3HAY€Hb JTOCIIKYBAHOTO TTOKA3HUKA.

O6’eM KpoHH, M’

409.1 49.2
5,00
5,00 HIPos=0,14 Fp<F
450 HIP»s=0,13 F@=<F; 4,50 HIPo5=0,16
HIPos=0,15
4,00 4,00
3,50 3,50
3,00 3,00
250 228 SREE =B 250 zel S28N ==
500 o o e e e en e 500 <t o <t e < <
’ BANPK NPK, BII H BH+B B BBA ’ BANPK NPK, BIl H BH+B B BBA
IPYHTOBE M03aKOPEHEBE IPYHTOBE M03aKOPEHEBE
4.9.3 49.4
5,00 5,00
4,50 HIPos=0,13 F¢<F, 4,50 HIPo5=0,07 HIPo5=0,06
HIPos=0,15 HIP0s=0,07 HIP05=0,09
4,00 4,00
3,50 3,50
3,00 3,00
250 wEl 2REN o 250 pEl 228 G2l =2
) e en 3 e en 5 el enenen  cnenenen enen
2,00 2,00
BJNPK NPK, BII H BH+B B BBA SR Hyy gETZoood
IPYHTOBE 103aKOPEHEBE LIS z g T M
Poku  rpyHTOBE I0O3aKOpEHEBE
Puc.49.1 - 494. O06’eMm KpoHHU 3aJie)KHO BiJ TIPYHTOBOrO YyAOOpPEHHS Ta

nosakopeHeBoro mipkuBieHHsA: (Bl — 06e3 mobpuB, NPK — NjyP9Key, NPK, —

NPKospaxymxosnii » PI1 — 0€3 mixuBnenss (Boaa), H — HaBecHi (a3ot + 60p), B — Bocenu (azor
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+ 60p), H+B - HaBecHi + Bocenu (a3oT + 60p), B — Bona, BBA - Bykcan bio AMiHoIIIaHT)
— pe3yJbTaTu aucrepciitnoro ananizy: 4.9.1 —2021 p.,4.9.2 -2022p.,4.9.3 -2023 p.,4.9.4
—2021 —-2023 pp.

VY 2022 poui 00’eM KpoHHU TNEepeBa)kaB 3a ONTUMI30BaHOMY (hOHI yA0OpeHHs (puc.
4.9.2). 3HaueHHs JOCTIAKYBAHOTO TTOKa3HUKA MPH MO3aKOP EHEBOMY ITiXKHBJICHHI BOCEHU
Ha 7 % mOCTynanoch MIPKUBJICHHIO HaBecHI Ta BoceHU. Y 2023 pomi 00’eM KpoHU
MEpPEBAXKAB 3a BHECEHHsS poO3paxyHKoBOoI HOpMH NPK Ta MakcMMalbHOrO 3HAYEHHS
MOKa3HHWKa OTPUMAaHO 3a IT03aKOPEHEBOTO IT1PKUBIICHHS HaBeCHI Ta BoceHu (puc. 4.9.3).

B cepennpomy 3a mepioa MpoBeIeHHS JTOCTIKEHb 00’€M KPOHH 1ICTOTHO PI3HUBCS Ta
nepeBaxaB y 2022 poui (puc 4.9.4). O6’eM kpoHM Ha onTuUMizoBaHOMYy ¢oHl Ha 11 %
nepeBakaB BIIMOBIJHE 3HAYEHHS Ha HEYJOOpIOBaHMX MAUIAHKAaX. Takoxx BigMmiueHa
TEHJICHIIIS 040 30LIBIIEHHS 3HAYEHHS JOCIKYBAaHOTO MOKa3HHUKA 3a MO3aKOPEHEBOIO
MIJDKUBIICHHS HaBECHI Ta BoceHU (a30T + Oop) 13 BHECEHHSM OlOCTUMYJISITOpa —
AHTUCTPECAHTA.

3a mepio mpoBeAeHHs nocikenb y 2021 poiri Haiib11bIe Ha 00’ €M KPOHU BIUTMHYJIN
bakTopu «rpyHTOBE yn00peHHs» Ha 41 %, «1mo3akopeHneBe mipKUBICHH» Ha 9 %, a gakTop
«BHECEHHSI O10CTUMYJISTOpAa — AaHTUCTPECAHTa» BIUTMHYB Jniie Ha 4 % (momatok B.8). YV
2022 poui HaOLIBPIIOrO BILUIUBY HA JOCIHIJ)KYBAaHUM MMOKA3HUK CIPUYMHEHO (PAKTOpaMH :
«rpyHTOBE YynoOpeHHs» Ha 38 % Ta «mo3akopeHeBe mipkuBiIeHHS» Ha 20 %. 3MiHy
JOCIIIKYBaHOTO MoKa3HuKa y 2023 polii CHpUYMHEHO (PAKTOpaMU : KIPYHTOBE yJI0OPEHH S
Ha 36 % Ta «1mo3akopeHeBe MipKuBICHH» Ha 15 %. dakTop «BHECEHHS 610CTUMYIISITOpPA —
AHTUCTPECAHTA» BIUIMHYB Ha 2 %.

BusiBieHO cuiibHY KOpPENALIHY 3aJIeKHICTh 00’€MYy KPOHU BHUSBIICHO 3 KIJIBKICTIO
io/iB Ha aepesi (1=0,97), macoro oy (1=0,97), OCBOEHHSM AepeBaMU TUIOII KUBJICHHS
(r=0,96),ToBapHor0 siKicTIO Bpokato (r=0,93),kinbkicTio ucTs (1=0,91), 1OBXUHOIO TaroHa
(r=0,84) Ta cepenHrio - 3 KUIbKICTIO naroHiB (r=0,44).

OnuH 3 BOXIMBUX MOKA3HUKIB PIBHS IHTEHCHBHOCTI HACaKEHb € TUIOIIA MPOESKITil

KpOHH, Ha SIKY BUSBJICHO ICTOTHHM BIUIMB cUCTeMHU yao0peHHs (Tabi. 4.10). ¥V 2021 porri
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HANOUTBIIIOr0 3HAYEHHSI MOKAa3HHUKA TUTOIIII MPOEKITii KPOHU OTPUMAHO ITPH BHECEHHI B IPYHT
Ni120P90Ko B mOEIHAHH1 3 T03aKOPEHEBUM I1KUBJICHHSIM HAaBECHI Ta BOCEHU (a30T + O0p)
Ta CyMICHUM BHECEHHSM OiocTHMynsiTopa — aHTHCTpecanta (2,35 m?), mo ma 20 %
nepeBa)kajo 3HAUYEHHS MMOKa3HUKA 33 a0COIIOTHOTO KOHTPOJ0. Y 2022 poll MakCUMalbHe
3Ha4YeHHs 3a(iKCOBAHO 3a MO3aKOPEHEBOTO IKUBJICHHS HAaBECHI Ta BOCEHHU a30TOM Ta
O6opom Ta cymicHoro BHeceHHsS Bykcan bio AwmiHomiant Ha (OHI ONTHUMI30BAHOTO
IPYHTOBOIO KUBIEHHs (2,60 M?), 110 HA TPETUHY IIEPEBAKAIO a0CONIOTHHI KOHTPOIIb.
Tabanig 4.10
[Tnomma npoekIiii KpoHu aepeB A0ayHi copTy UeMmioH ApHO 3aJI€KHO BiJl IPYHTOBOTO

yIAOOPEHHS Ta M03aKOPEHEBOTO ITiKUBIICHHS , M*

[Tozakopenese Pix nocmimxeHHs
IpyHrose BHECEHHS Cepenne 34
YAOOpEeHHS| M KUBICHHS OiocTumynsTOopa- 2021 2022 2023 TPU POKH
aHTHCTpECaHTa
Bes M mKHBIeHTS Bona (k) 1,89 1,96 1,73 1,86
Bykcan bio Aminomuiant 2,00 2,04 1,83 1,96
= E HagecHi (a3ot + Bona (k) 1,91 2,10 1,86 1,95
L§ g 60p) Bykcan bio AmiHoruiant 1,87 2,14 1,93 1,98
;"f % Bocenu (azor + Bona (x) 1,89 2,00 1,81 1,90
R 2 60p) Bykcan bio AMiHOIUIaHT 2,07 2,13 1,86 2,02
HagecHi + Bocenn Bona (k) 2,01 2,17 1,97 2,05
(azoT + 60p) Bykcan bio Aminoruiant 2,04 2,27 1,99 2,10
P Bona (k) 2,11 2,14 1,94 2,06
= Byxkcan bio AmiHOIIanT 2,17 2,14 1,94 2,08
g 5 ‘= | Hasecni (azor + Bona (x) 2,21 2,30 2,02 2,17
Mg = 5 oop) Bykcan bio AmiHomuiant 2,31 2,35 2,08 2,25
£ £ ["Bocenn (azor + Bona (k) 2,12 227 1,95 2,11
Z 5 2 6op) Bykcan bio Amisomianr| 2,13 2,30 2,01 2,15
= HagecHi + Bocenn Bona (x) 2,14 2,43 2,07 2,21
(asor + 60p) | Bykcan Bio AmiHOIIanT 2,35 2,43 2,16 2,31
Bes mipKHBICHHS Bona (k) 1,98 2,21 1,84 2,01
= Bykcan bio AmiHomuiant 1,96 2,27 1,90 2,04
a Hagecni (a3ot + Bona (x) 2,01 2,35 1,91 2,09
E a oop) Bykcan bio AmiHOIIanT 2,10 2,38 1,96 2,15
Z % Bocenu (azor + Bona (k) 2,07 2,27 1,98 2,10
% 60p) Bykcan bio AMiHOIUIaHT 2,12 2,35 2,07 2,18
2 |HaBecHi + Bocenu Bona (k) 2,16 2,46 2,10 2,24
(asor + 60p) | Bykcan bio AmiHOmIaHT 2,30 2,60 2,25 2,38
HIPys 0,32 0,33 0,30 0,31
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Haiibinpmia mmoma mpoekiii kpoHu y 2023 pormi 3adikcoBaHa 3a BHECCHHS
po3paxyHkoBoi HopmMu NPK 3 mozakopeHeBUM MiPKUBJICHHSIM HaBECHI Ta BOCEHHM Ta
CYMICHOTO BHECEHHS 0iOCTUMYJIATOPa — aHTHCTpPEcaHTa — 2,25 M2, ToAi fK y BapiaHTi 3
abcomoTHMM KoHTposeM mmre 1,73 M2 BeepemHboMy 3a POKM IOCIHIKEHb ILIONIA
MPOEKIIii KPOHH JiepeB copTy UeMmitioH ApPHO ICTOTHO PI3HHWJIACH 3aJICKHO BiJ CHCTEMH
yanoOpeHHs i Oynma B mexax 1,86 — 2,38 m? Ta mepeBaxkana y BapiaHTi NjPooKop i
Npospaxyncosuii T3 MIJPKUBJIECHHSM HAaBECHI Ta BOCEHHU (a30T + OOp) 3a CyMICHOI'O BHECEHHS
010CTUMYIISITOPA — AHTUCTPECAHTA.

baratodakTopHuM nucniepCiiHUM aHaIi30M BCTAHOBIICHO, IO TUIOIIA MPOEKIIii KpOHU
y 2021 pomi (puc. 4.10.1) mepeBakana 3a BHECEHHs po3paxyHkoBoi Hopmu NPK Ta
MI03aKOPEHEBOTO IT1/KUBIICHHS HABECHI Ta BOCEHH, 1110 Ha 7 % O1bIme HiXk 0€3 MpoBeICHHS
nipkuBiaeHHs. Y 2022 porl 1miomia Mpoekmii 3a ONTUMI30BaHOTO yjaoOpeHHs Ha 12 %
nepeBaxkayia Bapiant 6e3 n00puB (puc. 4.10.2). Ilo3akopeHeBe MiKUBJICHHS HABECHI Ta
BOCEHU 3OUTBIIMIIO 3HAYEHHS JOCIHIKYBAaHOTO TOKa3HWKa Ha 8 % TMOpIBHAHO 3
MPOBEICHHAM BOCEHU Ta Ha 13 % MOPIBHSHO 3 BapiaHTOM Ji€ MiPKUBJICHHS HE MPOBOIUIIH.

Y 2023 poui moma Mpoekiii KpOHW TMepeBakajia 3a IPYHTOBOTO YIAOOpEHHS
Ni20P90Kgp Ta MakcmMaabHOIO MOKa3HMKAa OTPUMAHO 3a I03aKOPEHEBOTr'O IIiKHUBJICHHS
HaBecHI Ta BoceHu (puc 4.10.3). BcepenHboMmy 3a poKH JOCHIIKEHb IUIONIA MPOEKINi
1ICTOTHO PI3HUIIOCH Ta nepeBaxkaia y 2022 poiii, 1o Ha 8 % nepeBumio orpumane y 2021
poiii 3HaueHHs Ta Ha 15 % y 2023 p.(puc. 4.10.4). 3HaueHHs TOKa3HWKA 32 BHECEHHS
Ni20P9oKoo mepeBummuno koutpons (6e3 mobpuB) Ha 10 %. IlepeHeceHHs CTpoky
H1KUBJICHHS a30TOM Ta OOpOM Ha OCIHHIN CHPHUSAJIO 3MEHUICHHIO IOl MPOEKIiT KPOHU
Ha 6 % TOPIBHSIHO 3 MPOBEICHHSIM HaBECHI Ta BOCEHH. TakoX BigMideHa TEHJICHIIIS 1100
301TBITICHHS 3HAYEHHS MTOKa3HUKA MTPH 3aCTOCYBaHHI 010CTUMYIISITOpA — aHTHCTPECAHTA .

3a mepion mpoBeneHHs npociimkeHb y 2021 pomi (momatox B.9) HaiiOinbiie Ha
MOKA3HUK IJIOIII MPOEKIIii KPOHH BIUIMBAB (PaKTOp «IPyHTOBE ya0OpeHHs» Ha 21 %, dhakTop
«MI03aKOpPEHEBE MIHKUBJICHHS» BIUTMHYB Ha 7 %, a «BHECEHHS OlOCTHUMYNIATOpa —

aHTucTpecantay nuie Ha 4 %. Y 2022 poii Ha 3MIHY MOKa3HMWKa HAMOLTBIINI BIUIMB MaJld
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bakTopu: «IpyHTOBE Y100peHHD» - 24 % Ta «1mo3akopeHeBe MiHKUBICHH - 19 %, pakTop
«BHECEHHS 010CTUMYJIATOPA — aHTUCTPECAHTa» BIUIMHYB Ha 2 %. Y 2023 poui HailOibIIe

BIUTUHYB (PaKTOp «I03aKOPEHEBE MIKUBICHH» Ha 19 %, «rpyHTOBE yioopeHHs» Ha 12 %.

ITnoma npoekuii kpoHu, M

4.10.1 4.10.2
2,60 2,60
2.40 HIPos= 0,11 F¢<F, 240 HIPos= 0,12 HIPos= 0,13 Fp<F
HIPos= 0,13
2,20 2,20
2,00 2,00
1,80 1,80
1,60 1,60
140 2@ SSEE S= 140 2&A8 Za&8 S8
-~ N A S 120 SIS S SIS
1’20 BJANPKNPK, BII H B H+tB B BBA ’ B NPK NPK, BbIl H BH+B B BBA
IPYHTOBE TMMO3aKOPECHEBE IPYHTOBE TIO3aKOPEHEBE
4.10.3 4104
2,60 HiPos= 0.12 2,60 HIPos= 0,06 HIPos= 0,05
240 4ipos= 0.11 TR H<F 2A0F1Pos= 0,06 HIPos= 0,07
2,20 ” 2,20
2,00 2,00
1,80 1,80
1,60 1,60
1,40 & S8 s &K S 1,40 BEE K== S=SSE E=
- — - -~ NA= AN AN A
120 BINPKNPK, BN H BH+B B BBA E—— Sy ETom oo
IPYHTOBE TI03aKOpEHEBE § § § K = B KR & =2
Poxu  rpyHTOBE  mO3aKOpeHEBe

Puc.4.10.1 - 4.10.4. Ilnoma mpoekirii KPOHH 3aJ€KHO BiJl ITPYHTOBOTO YIO0OpEeHHS Ta
nozakopeHeBoro mipkuBieHHsA: (Bl — 6e3 mobpuB, NPK — NjyP9Key, NPK, —
NPK pospaxymrosuii » BII — 0€3 mixuBienns (soga), H — HaBecHi (a30T + 00p), B — Bocenu (azor
+ 0op), H+B - HaBecHi + Bocenu (a3ot + 60p), B — Bona, BBA - Bykcan bio AMiHOIIIaHT)
— pe3ynbTaTu aucrepciitHoro anamizy: 4.10.1 — 2021 p., 4.10.2 — 2022 p., 4.10.3 — 2023 p.,
4.10.4 -2021 —-2023 pp.
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CunpHy 3aJIeXKHICTh IUIONII MPOEKIli KPOHM BUSBIEHO 3 aiamerpoMm KpoHu (1=0,99),
00’eMoM kpoHH (r=0,96), kuibkicTIO WoAiB (r=0,92), 3arajqbHOI0 JUCTOBOIO MOBEPXHEIO
(r=0,92), xinpkicTio kBiTOK (r=0,91), BpoxkaiinicTio (1=0,89).

3aJIe)KHICTh MPOAYKTHUBHOCTI JEPEB BIJl BEreTaTUBHOIO POCTY BU3HAYAIOTh
MOKAa3HMUKOM OCBOEHHS TMOBITPSHOTO Tmpoctopy. MHocmimkenns [165] moka3yroTs, 0
ONTUMAJIbHUM PIBEHb OCBOEHHS IUIONII KUBJEHHS JEPEB y BIKOBUN MeEpioj] MOBHOIO
rrogoHonreHHs ckiagae 70 %.

B pesynpTaTi npoBeAeHUX JOCHIIKEHb BCTAHOBJIEHO ICTOTHUW BIUIUB CHUCTEM
yIOOpEHHSI Ha OCBOEHHS JIEPEBAMHU TUIONI JKUBJICHHS Y BIKOBUHM MEPioj] IJIOIOHOIICHHS 1
pocty (tabmn. 4.11). V 2021 poui HallMEHIIOrO 3HAYEHHS JOCIIHKYBaHOTO IMOKa3HUKA
OTPUMAaHO 3a MiHKUBJICHHS HaBEeCHI Ta BHeCeHHs Bykcan bio AmiHomuianT 6e3 rpyHTOBOTO
ynoopenHns — 31,2 %, uo Ha 19 % noctynanoch OCBOEHHIO JI€pPEBaMU TUIO I KUBJICHHS 32
IpyHTOBOTO Y100peHHS Ni20P99Kop B TOEIHAHHI 13 TO3aKOPEHEBUM M1XKUBICHHSIM HaBECH1
Ta BOCEHU a30TOM Ta OOPOM Ta BHECEHHSIM O10CTUMYJISITOpAa — aHTUCTPECAHTA.

Y 2022 pori cnocTepirajioch MiJBUILIECHHS OCBOEHHS JIepEeBaMH IUIOII >KUBJICHHS
MOPIBHAHO 3 TONEepeaHIM pokoM. HaitOinbine 3HAYeHHS JOCIIKYBAHOTO IIOKa3HUKA
OTPUMAHO 3a BHECEHHs po3paxyHKoBOi HOpmu NPK Ta mo3akopeHeBOTro i KUBICHHS
HaBecHI Ta BoceHu — 41 %, a 3actocyBaHHSI 010CTUMYJIATOpPA — AaHTUCTPECAHTA HA JTAHOMY
G oH1 CIpUsIIIO TOKPAIEHHIO OCBOEHHS TUIOIITI KUBJICHHS Ha 6 %.

Y 2023 pomi crocrtepirajiach MOAIOHA TEHACHINS 00 30UIbIICHHS 3HAYEHHS
JIOCITIIKYBAaHOTO TIOKa3HHUKA 32 OOMPHUCKYBAHHS JIEPEB MO3aKOPEHEBO HABECHI Ta BOCCHU
a30TOM Ta 60poM Ta cymicHOTO 3actocyBaHHsl Bykcan bio Aminomnant. B cepeaapomy 3a
JIBa POKH JOCIIHKCHb 3aCTOCYBAHHS CHUCTEM YJIOOpPEHHS CIPHUSAIO OCBOEHHIO JCpEeBaMHU
IUTOII JKMBJIEHHS. 3a TPYHTOBOIO BHECEHHA po3paxyHkoBux HopM NPK nHaiikpaiie
OCBOIOBAJIM JIepeBa IUIONIY >KUBJIEHHS Ha piBHI 39,7 %. IIpoBeneHHs] MO3aKOPEHEBOTO
M1JPKUBJICHHS HaBECHI Ta BOCEHHM TaKOX ICTOTHO BIUIMBAJIM Ha 30UIBLICHHS 3HAYEHHS

JOCITIIKYBaHOTO TIOKa3HUKA.
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Taomung 4.11

OCBO€EHHS IO )KUBJICHHS IepeBaMHU 01yH1 cOpTy UeMImioH ApHO 3aJI€KHO Bl

I'PYHTOBOTO yIOOPEHHS Ta MM03aKOPEHEBOTO MMHKUBICHHS, %0

[TozakopeneBe Pix mocaimxeHHs
IpynToBe - CepenHe 3a
ynobpenns| mimkupnermns  |PCCCHHA OIOCTHMYNATOpa- )5 2022 2023 | Tpu poku
aHTHCTpPECaHTa
Bes mipKHBICHHS Bona (k) 31,5 32,7 28,8 31,0
Bykcan bio AmiHomiaHT 33,3 34,0 30,4 32,6
2 E HagecHi (a3ot + Bona (k) 31,8 34,9 30,9 32,6
& g, 60p) Bykcan bio Aminomant | 31,2 35,6 32,1 33,0
<5 | Bocenn (asot + Boza (k) 31,4 33,3 30,2 31,7
R X 60p) Bykcan bio AmiHOIuIanT 34,6 35,5 31,1 33,7
HagecHi + Bocenun Bona (k) 33,5 36,2 32,8 34,2
(azot + 60p) Byxkcan bio AMiHOomiant 34,0 37,8 33,2 35,0
Bes mi/pKHBICHHS Bona (x) 35,2 35,6 32,3 34,4
= Bykcan bio AmiHomiant 36,2 35,6 32,3 34,7
j = E HagecHi (a3ot + Bona (k) 36,8 38,3 33,6 36,2
S &5 S oop) Bykcan bio AMiHOIIaHT 38,5 39,2 34,7 37,4
pé Lé E Bocenu (azor + Bona (k) 35,3 37,8 32,5 35,2
Z = 2 60p) Bykcan bio Amisomant | 35,6 38,3 33,4 35,8
= HagecHi + Bocenun Bona (k) 35,6 40,6 34,6 36,9
(azot + 6op) Byxkcan bio AMiHOTUTaHT 39,2 40,6 35,9 38,6
Bes M pKHBICHTS Bona (k) 33,0 36,9 30,7 33,6
= Bykcan bio AmiHomiant 32,7 37,8 31,6 34,0
2 HagecHi (a3oT + Bona (x) 33,6 39,2 31,8 349
E E 6op) Byxkcan bio AMiHOIanT 35,1 39,6 32,7 35,8
Z % Bocenu (azor + Bona (k) 34,5 37,8 32,9 35,1
3% o0p) Bykcan bio AMinomiant 35,3 39,2 34,5 36,3
2 |HasecHi + Bocenn Bona (x) 36,0 41,0 35,1 373
(azot + 6op) Bykcan bio AmiHomianT 38,4 433 37,4 39,7
HIPys 5,4 5,5 5,0 5,2

3a JaHUMU JUCIIEPCIMHOTO aHai3y BCTAaHOBJECHO, 10 y 2021 poIli 0CBOEHHS ILIOIII

JKUBJICHHSI JilepeBaMu copTy UemmioH ApHO MepeBakajao 3a TPYHTOBOTO YAOOpEHHS

Ni20P90oKog (puc. 4.11.1). Ilo3akopeHeBe MiKUBJICHHS JIEPEeB HABECHI Ta BOCEHU 3HAYHO

301JIBIIIHAIIO

HiI[)KI/IBJ'IeHHﬂ HC IIPOBOJUJIIN.

3HAQYEHHS JIOCTIKYBAaHOTO TIOKa3HUKA TIOPIBHSHO 3 JUITHKAMHU i€

VY 2022 porii crioctepiranoch 301IbIISHHS 3HAUYCHHS JOCIIIKYBAaHOTO TTOKa3HUKA 32

ONTUMI30BaHOTO YAOOpeHHs, 1m0 Ha 12 % mepeBUIIMIIO BapiaHT Je 100pHUBa HE BHOCHIU

(puc. 4.11.2). TTozakopeHeBe MiHKUBICHHS BOCEHH CIIPHUSIIO 3MEHIICHHIO OCBOEHHSI TIJIOII
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KUBJIEHHS Ha 7 % TOpIBHIHO 3 TMIKUBICHHAM HAaBECHI Ta BOCEHH. BHeceHHs
OlOCTUMYJISITOpa — AHTHCTPECaHTa ICTOTHOIO BIUIMBY Ha 30UIbIICHHS 3HAYEHHS
JOCITIIKYBAaHOTO TTOKa3HUKa He Mano. Y 2023 polii OCBOEHHS IO KUBJICHHS JepeBaMu
NepeBaXkalio 3a BHECEHHS B IPYHT Ni20P9oKogo Ta mozakopeHeBoro miakuBIeHHS HABECHI Ta
BOCEHU a30TOM Ta 6opom (puc. 4.11.3).

4.11.1 4.11.2

OcCBO€EHHS TUIOIII YKUBJIECHHA, %

41,0 41,0 —
> ¥ HIPos= 1.9 HIPos= 2,2
HIPos= 1,9 F<F,q - Fo<Fs
37.0 HIPos= 2,2 37.0
33,0 33,0
29,0 29,0
~ \© 60 oSN [ eg) S A e T 0 S [(——)
S e <t |sf < v 0N o~ ~ o
25,0 BIANPKNPK, BII H BH+B B BBA Y BJINPKNPK, BIIl H BH+B B BBA
IPYyHTOBE M03aKOPCHEBE IPYHTOBE M03aKOPCHEBE
4.11.3 4.11.4
41,0 41,0
HIPos= 2.0 HIPos= 1,1 HIPos= 1,2
37.0 HIPos= 1,8 F@<F 37.0 HIPos= 1,1 HIPos= 0,9
33,0 33,0
29.0 29,0
e S o= o &) S\ S NSO A ll—1 = T\
— en en - e en TN ol st T
" BINPKNPK, BII HB H+B B BBA T S988 H¥s czaoammc
S O O [dalya® o B + 3
IPYHTOBE M03aKOPEHEBE AAQQ z S =M
Poku IPYHTOBE  I[103aKOPEHEBE

Puc.4.11.1 - 4.11.4. OcBo€eHHS epeBaMu TUIOIII KUBJICHHS 3QJIEKHO BiJl TPYHTOBOTO
yo0peHHs Ta no3zakopeHneporo nikusieHHs: (bJ] — 6e3 noopus, NPK — Ni0P9Koo, NPK,
— NPKjospaxymrosnii » BII — 0€3 mijpxusnenss (Boga), H — HaBecHi (a3ot + 60p), B — Bocenn
(azoT + Oop), H+B - naBecHi + Bocenu (azotr + 6op), B — Boga, BBA - Bykcan bio
AMIHOIUIAHT) — pe3yJbTaTU aucrepciitHoro anamzy: 4.11.1 — 2021 p., 4.11.2 — 2022 p.,
4.11.3-2023 p.,4.11.4 —-2021 — 2023 pp.
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Bcepennbomy 3a poKH MpOBEICHHS JOCIIIKEHb OCBOEHHS IUIOIII )KUBJICHHS ICTOTHO
pi3HMIOCH Ta nepeBaxkaio y 2022 poui — 37,5 % (puc. 4.11.4). OCBO€HHS IO KUBJICHHS
JiepeBaMu Ha HEYJ00PIOBaHUX JAUISTHKAX Ha 9 % MmocTynanock BiJIMOBITHOMY 3HAYEHHIO 3a
BHECEHHsSI Nj20P9oKogp. Ilo3akopeHeBe NIHKUBICHHS HABECHI Ta BOCEHH CHPHUSIIO
301IBIIEHHIO 3HAYEHHS JOCHIKYBaHOTO MoKa3Huka Ha 11 % mopiBHAHO 3 AlIsHKaMu Oe3
M1 KUBJICHb.

3a mepion mpoBeAeHHs aociipkeHb y 2021 pori HaOUIbIIMK BIUIMB HA OCBOEHHS
JiepeBaMu TUIONI >KMBJIEHHA MaB (DakTop «IpyHTOBE ymoOpenHs» - Ha 21 %, dakrop
«TO3aKOPEHEBE MIKUBICHHS» BIUIMHYB Ha 7 %, a «BHECeHHs OiloCTUMYyINSITOpa —
anTuctpecantay junie Ha 4 % (momaroxk B.10). V¥V 2022 poui HalOUIBIIOr0 BIUIMBY Ha
3HAYEHHSA JOCIIKYBAHOTO MOKa3HUKA CIPUYUHEHO (PaKTOPaMH : «IPYHTOBE YAOOPEHHS
Ha 24 % Ta «1mo3akopeHeBe MipKUBIeHH» Ha 19 %. DakTop «BHECEHHS 010CTUMYIISTOpPA —
AHTUCTPECAHTa» BIUVIMHYB Ha 2 %. 3MIHY JOCIIDKYBaHOroO mMokazHuka y 2023 porri
CIIPUYMHEHO (aKTOpaMU: «I103aKOPEHEBE M HKUBIEHH» Ha 19 %, «'pyHTOBE yIOOpECHHS»
Ha 12 % Ta «BHECEHHS O10CTUMYJISITOpa — aHTUCTpecaHTa» Ha 3 %.

BusiBiieHO CHIIbHY KOpEJSIIAHY 3aJIeKHICTh 3HAYSHHS JJOCII)KYBAaHOT O TIOKa3HHKA 3
00’emom kponu (1=0,96), 3araibHOIO JTUCTKOBOIO MOBepXHEH (1=0,92), KUIBKICTIO JUCTS
(r=0,96), xinbkicTio KBiTOK (1=0,91)

BucnoBku 10 po3ainy 4

1. OnTuMi3oBaHe IPYHTOBE >KUBJICHHS JepeB s0ayHI copTy UemmnioH ApHO CHpUSIO
30UTBIIIEHHIO TIPUPOCTY JiamMeTpa mraMOy Ha 32 % MOpiBHSHO 3 BapiaHTOM Jie JOOpHUBa HE
BHOCHIU. [lo3akopeHeBe MiKUBJICHHS HABECHI Ta BOCEHH a30TOM Ta OOpOM 30UIBIIMIO
3HAYEeHHS JOCIIKyBaHOTo TokazHuka Ha 11 %, a 3acTtocyBaHHsS Ol10CTUMYISATOpA —
AHTUCTPECAHTA CIPUSIIO MOTOBILIECHHIO IITaMOy Ha 7 %.

2. CymapHa NOBXHMHA TMaroHiB 3a BHECEHHs po3paxyHkoBoi HopMu NPK wa 16 %
MEPEBUINYBAJIO BIJIMOBIIHE 3HAYEHHS 3a BIJACYTHOCTI ynoOpeHHs. IlozakopeHeBe
I1)KUBJICHHS! HABECHI Ta BOCEHH (@30T + 00p) cripusiiio 30UIbLICHHIO 3HAUEHHSI CyMapHO1

JOBXUHU TaroHiB Ha 23 % moOpiBHSAHO 3 KOHTpoJieM (0e3 MiJKUBICHHS), a BHECEHHS
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OlocTuMynsiTopa — aHTUCTpecaHTa Ha 13 % 30UTBIIMIO 3HAYEHHS JIOCIHIIKYBAaHOTO
MOKa3HMKA OPIBHSHO 3 00POOKOIO JEPEB BOJIOIO.

3. 3acrocyBaHHSI ONTUMI30BAHOTO YAOOPEHHS CIPUSUIIO 30UTBIIEHHIO IO JTUCTKOBOT
noBepxHi Ha 21 % mnopiBHAHO 3 BapiaHTOM Je JoOpuBa He BHOcuiM. llo3akopeHese
T1/HKUBJICHHS HABECHI Ta BOCEHH a30TOM Ta O0POM CITPHSIIO 301IBIIICHHIO IO JIMCTKOBOT
noBepxHi Ha 12 % MOpIBHAHO 3 MPOBEACHHIM JAHOTO arpo3axoay BOCEHHU.

4. O0’eM kpoHU Ha onTuMizoBaHOMY (poHi Ha 11 % mepeBakaB BIAMOBIHE 3HAYCHHS
Ha HEyJO0OpIOBaHMUX JUISHKAX. Takok BIAMIUCHA TEHACHINS IIOAO 30UIBIICHHS 3HAYCHHS
JOCITIIKYBAaHOTO TTOKAa3HUKA 32 [M03aKOPEHEBOI0 MiPKUBJICHHS] HABECHI Ta BOCEHU (a30T +
O0p) 13 BHECEHHAM O10CTUMYJISITOpA — AaHTUCTPECAHTA.

5. OcBO€HHS TUIOIII JKUBJICHHS JIepeBaMH y BapiaHnTi 6e3 7o0puB Ha 9 % mocTymnanoch
BIJIMOBIAHOMY 3HAYEHHIO 32 BHECEHHS N 20P9oKoo. [T03axopeHeBe mipKUBICHHS HABECHI Ta
BOCEHH a30TOM Ta OOPOM CIPUSIO 301TBIICHHIO 3HAYEHHS JJOCI)KYBAHOT0O MTOKa3HUKA Ha

11 % nopiBHSHO 3 AUISHKAMU 0€3 T1KUBJICHb.

CIIMCOK ONMYBJIKOBAHUX ITPAILb 3A MATEPIAJIAMM J10 PO3JALIY IV
1. Sflxosenxko P.B., Tpymies [.M. PicT 1 BpoxaitHicTh iepeB s0ayHi copTy Uemmion ApHO
3aJIe)KHO BiJl ONTHMI30BaHOTO ymoOpeHHS. Bichux Ymancvkoeo HayioHanibHO2O
yHieepcumemy caodienuymaea. 2023. Ne 2. C. 64-70. DOI: 10.32782/2310-0478-2023-2-64-
70
2. SIxoBenko P.B., TpymeB .M. IlpoaykTuBHicTh AepeB s0ayH1 copTy YUemmnion ApHO
3aJIeKHO B1Jl cucTeMu ynoopenHs. Cyyachi mexHono2ii 6upowsy8anHs eKoio2iuHo be3neuHoi

n10000804e80i npooykyii: mamepianu 11 Misxcnapoonoi nayxoeo-npaxmuunoi KoHpeperyii.

JIpBIB, 2024. C. 79 — 80.
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PO3J1J1 5
BMICT EJEMEHTIB )KUBJIEHHSI, IITMEHTIB I BOJIOTU B JIMCTKAX
ABJYHI COPTY YEMIIIOH APHO 3AJIEX)KHO BIAT'PYHTOBOI'O
YAOBPEHHS TA TIO3AKOPEHEBOI'O HIJI>KUBJIEHHSA
5.1. BoJioricTh JtUCTS

[Toka3HUK BOJIOTOCTI JJUCTS CBIIYMTH IIPO BOJIOr03a0e3NeUeHHs AepeBa BIijiomy [69].
B yMoBax HECTIMKOro 3BOJIOKEHHS B HE3pPOIIYBAHOMY HAaCaJK€HHI pI3HI CHUCTEMHU
yI0OpEHHS BILIMBAJIA HE TUTbKHU Ha PICT Ta MPOAYKTHUBHICTb JAEPEB a i HA BOJHUIA PEXKUM iX
OprasiB, 30KpeMa Ha BMICT BOJH B JIHCTi (Tadum. 5.1).

Y 2021 pori BMICT BOJIOTH y JUCTI sI0JyH1 OyB BUIIMM y BCIX BaplaHTax yAOOpEHHS
MOPIBHSHO 3 KOHTPOJEM Ta MAaKCHMAaJIbHOTO 3HAYCHHS I[MOKa3HUKAa OTPUMAHO TIPH
M03aKOPEHEBOMY IT1/IPKUBIICHHI JIEPEB a30TOM 1 60poM cymicHO 3 BHeceHHsiM Bykcan bio
AMIHOIIJIaHTY Ha ()OHI ONTUMI30BAHOTO IPYHTOBOIO >kUBIEeHHS (63,4 %). ¥ 2022 ta 2023
poKax HaWOUIBIINK BMICT BOJW Y JIUCTI CIIOCTEPIraBcsl y BapiaHTl 3 BHECEHHSIM B TPYHT
Ni20P90Koo, m03aKkOpeHEBUM MMITKUBICHHSIM HAaBECHI T4 BOCEHU B MO€JHAHHI 3 00pOOKOIO
JepeB O10CTUMYIIATOPOM — aHTHCTpecaHToM — 63,5 % Ta 63,4 % BiANMOBIIHO, IO ICTOTHO
MIEPEBUIITYBAJIO 3HAYEHHS JOCIIHKYBAHOTO MMOKa3HUKA B KOHTPOJIILHOMY BapiaHTI.

Bcepennbomy 3a poku TOCHIKEHb MOKA3HUK 3aI1acy BOJIOTH B JIUCTI ICTOTHO PI3HUBCS
3aJIe)HO BiJ cHCTeMH yAoOpeHHs Ta OyB y mexax 58,4 — 63,2 %, Ta MakCUMaJIbHOTO
3HAQYEHHS JOCJIPKYBAaHOTO TIOKa3HUWKA OTPHMMAHO 3a BHECEHHS B TIPYHT NizoPgoKyo 1
NPK,ospax. Ta TIJPKUBICHHSM HABECHI Ta BOCEHM (a30T + OOp) CyMICHO 13 3aCTOCYBaHHSIM
Ol0cTUMYIISITOpa — AaHTUCTPECAHTA, 10 TepeBuIryBaio Ha 3,9 ta 4,3 % 3HaueHHS TOKa3HUKA
32 KOHTPOJIIO.

3a nanuMu 0arato(akTOPHOTO JUCHEPCIHHOrO aHali3y BMICT BOJIOTH B JucTi y 2021
pomi (puc. 5.1.1) mepeBakaB 3a BHECEHHS PO3PAXyHKOBOI HOpPMH J0OpUB Ta
M03aKOPEHEBOTO IMPKUBJICHHS HABECHI Ta BOCEHU CyMIiCHO 3 00poOkoro aepeB Bykcan bio

AMIHOIIJIAHTOM.
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Taomung 5.1

3aranbHU BMICT BOJM Yy JIUCTI I0JIyH1 copTy UeMImoH ApHO 3aJI€5KHO BIJT

I'PYHTOBOTO yIOOPEHHSI Ta MO3aKOPEHEBOIO IMiKUBIIECHHS, %0

[TozakopeneBe Pix mocmimxeHHs
IpynToBe - CepenHe 3a
ynobpenns| mimkupnerns |[PHCCCHHA OIOCTHMYNATOpa- )5 2022 2023 | Tpu poku
aHTHCTpPECaHTA
Bes mipKHBICHHS Bona (k) 57,0 59,3 58,9 58,4
Bykcan bio AmiHomiaHT 58,5 60,1 59,7 59,4
2 E HagecHi (a3ot + Bona (k) 59,0 59,7 59,4 59,4
@ g 60p) Byxkcan bio AMiHOIIaHT 59,5 60,3 60,0 59,9
<% | Bocenu (asor + Boxa (k) 59,6 60,5 60,4 60,2
R 2 6op) Bykcan bio Aminommant | 61,0 60,8 61,1 61,0
HagecHi + Bocenn Bona (k) 59,1 62,4 61,5 61,0
(azoT + 60p) Byxkcan bio AMiHomiant 59,5 62,6 62,2 61,4
Bes M pKHBICHHS Bona (k) 59,0 60,3 60,6 60,0
= Bykcan bio AMiHOomant 59,9 62,0 61,1 61,0
& & = | HasecHi (asor + Bona (k) 59,9 61,1 61,4 60,8
Mg = g 60p) Byxkcan bio AMiHomiant 60,3 61,6 62,2 61,4
'8 £ | Bocenn (asor + Bona (k) 60,5 61,2 60,7 60,8
Z 5 2 60p) Bykcan bio Amisoriant | 60,7 61,4 60,9 61,0
e Hagecni + Bocenu Bona (k) 62,3 63,1 62,6 62,7
(azoT + 60p) Byxkcan bio AMiHOIanT 62,6 63,5 63,4 63,2
Bes miuKHBICHHS Bona (k) 59,7 60,4 60,3 60,1
= Byxkcan bio AMiHOIanT 60,9 61,7 60,8 61,1
a HagecHi (a3ot + Bona (k) 60,1 60,9 61,7 60,9
< E oop) Bykcan bio AMiHOIIIaHT 60,5 61,9 60,8 61,1
Z % Bocenu (azor + Bona (k) 61,2 60,8 61,6 61,2
& o0p) Bykcain bio AMiHomiaHT 61,4 60,8 61,5 61,2
2, Hagecni + Bocenu Bona (k) 63,2 62,6 62,8 62,9
(azoT + 60p) Bykcan bio AmiHomnaHT 63,4 63,3 63,0 63,2
HIPos 2,0 2,2 2,3 2,1

Ni20P9oKgp mepeBaxano Ha 2 % 3HaUYeHHA MMOKa3HUWKA Ha

Y 2022 pomi (puc. 5.1.2) 3HaUEHHS AOCTIIHKYBaHOTO

IUISHKaX 0e€3

MOKa3HUKA 3a YAOOpEeHHs

ya0OpeHHs.

[To3akopeHeBe MiHPKUBIICHHS HABECHI Ta BOCEHU CIPUSIIO 30UIBIICHHIO BOJIOTH B JIUCTI Ha

4 % TOpIHAHO 3 KOHTpoJIeM. TakoX BiAMiYeHA TEHACHIIS IT0J0 30UIBIICHHS 3HAYCHHS

MOKa3HWKa Ipu 3acTocyBaHHl Bykcan bio AminomnanTty. BMicT Bogu B nucti y 2023 porri

(puc.5.1.3) nepeBakaB 3a BHeceHHS B IPYHT Ni20P9oKog 1 NPKospax Ta mo3akopeHneBoro

MKUBJICHHS HAaBECHI Ta BOCEHU.
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Bcepennbromy 3a poku gochimkedsb (puc. 5.1.4) 3aragbHUil BMICT BOJU B JIMCTI
nepeBaxkaB 'y 2022 pomi (61,4 %). OnTumizoBaHe IPYHTOBE >KUBJICHHS, MO3aKOPEHEBE
BHECEHHS a30Ty 1 00py CYMICHO 3 00p0oOKOIO JiepeB 010CTUMYJISTOPOM CIPHSIO ICTOTHOMY
30UIBLIEHHIO 3HAYEHHSI JIOCHIPKYBAaHOI'O IMOKa3HUKA IMOPIBHSHO 3 IHIIMMU BaplaHTaMH

yIOOpEeHHS.

5.1.1 5.1.2

65,0 65,0

HIPis=0,7  HIP0s=0,8 HIPos=0,6 HIPos=0,8  HIPos=0,9  HIP0s=0,6

60,0 60,0
X
£ 55,0 55,0
= ] N o S5 nRe e =&
= S = oS S S S = S S S —
50,0 )
= BANPK NPK, BII H BH+B B BBA BJINPK NPK, BIl H BH+B B BBA
8 IpyHTOBe TIO3aKOPCHCBEC prHTOBe IMO3aKOPECHEBE
N
§ 5.13 5.14
5 650 65,0 HIPos=0,4 HIPos=0,5
HIP0s=0,8  HIP0s=0,9  F¢<F 05=%s I _
>§ P<Fys HIPos=0,4 HIPos=0,3
=
¥
5 60,0 60,0
—~
<
o
55,0 55,0
Y ol | 1 | < B TN T <= <
S v e S S e v S v ] =\ SSS S v
" BANPKNPK, BII HBH+B B BBA TSNS HMy Ezam o<
IPYHTOBE II03aKOPCHEBE fgs “Z = a & A
Poxn IPYHTOBE  II03aKOPEHEBE

Puc.5.1.1 — 5.1.4. 3aranbHuii BMICT BOJM y JIMCTI 3aJI€KHO BiJ IPYHTOBOTO YIAOOPEHHS Ta
nosakopeHeBoro mipkuBieHHsA: (Bl — 6e3 mobpuB, NPK — NjyP9Key, NPK, —
NPK pospaxymrosuii » BII — 0€3 mixuBienns (soga), H — HaBecHi (a30T + 060p), B — Bocenu (azor
+ 6op), H+B - HaBecHi + Bocenu (azot + 60p), B — Bona, BBA - Bykcan bio AMiHOIIIaHT)
— pe3yJbTaTH aucrepcinoro anamizy: 5.1.1 -2021 p., 5.1.2-2022p.,5.1.3-2023 p.,5.1.4
—2021 —-2023 pp.
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3a nepioj nmpoBeneHHs nociimpkeHsb y 2021 pomi (momartok [[) Ha BMICT BOJAM B JIMCTI
HaHOUIBIINNA BIUIMB Maju (DAKTOPHU: «II03aKOPEHEBE IMIJKUBIEHH» Ha 28 % Ta «IPyHTOBE
ynoopenss» Ha 26 %, a pakTop «BHECEHHSI O10CTUMYIISITOPAa — AHTUCTPECAHTA» BIUIMHYB
muiie Ha 3 %. Y 2022 poil Ha 3HaYEHHS JOCIIKYBAHOTO MOKa3HUKA HAOUIbIIE BIUIMHYB
dakTop «mo3aKopeHeBe MiHKUBICHHSD Ha 34 %, QakTop «rpyHTOBE ynoopeHHs» Ha 9 %,
a «BHECEHHS O10CTUMYJISITOpa — aHTUCTpecaHTa» Ha 5 %. [1ogiOHy TeHACHIIIIO BIIMIYCHO 1
B 2023 pori, Tak ¢$akTOp «IMO3aKOpPEHEBE MIKUBJICHHS» BIUIMHYB Ha 29 %, TOml, sK
«TpyHTOBE yA0OpeHHs» Ha 12 %.

BusiBiieHO CHIIbHY KOPEISIIHY 3al€KHICTh BMICTY BOJU B JIUCTI 3 KIJIBKICTIO JIUCTS
(r=0,89), miomiero guctka (r=0,83), kiapkicTio UBITY (r=0,87), TOBAapHOIO SKICTIO TUJIOJIIB

(r=0,81), o6'emom kponu (r=0,88), ypoxaiinictio (r=0,79).

5.2. BMicCT eJIeMeHTIB KMBJICHHSA y JJUCTKAX SA0JIyHi

XiMIYHUN aHAIII3 JJUCTS € BAKIMBUM METOOM JIarHOCTHKH MIHEPAIHHOTO KUBJICHHS
MJI0JIOBUX KYJIBTYP, OCKUIBKM HMOT0 TOKa3HUKH BIOOpaKarOTh PIBEHb 3a0€3MEeUEHOCTI
POCIIMH HEOOX1THUMHU efleMeHTaMu. ONITUMaJTbHI PIBHI BMICTY €JIEMEHTIB KUBJICHHS Y JIUCTI
s0TyH1 cTaHOBIATE: it a30Ty (N) — 1,8 - 2,5 %, nns docdopy (P.0s) — 0,13 - 0,29 %, nis
kanio (K,0)—-0,9 - 1,8 % [13, 60, 168].

YTpo10BkK POKIB TOCTIIKEHD Pi13HI BapiaHTH yIOOPEHHS MaJIH BITUB Ha BMICT Y JIUCTI
azoty, ¢ocdopy 1 kamito (momgatku .1, 1.2, /1.3). Ha nani noka3HUKH 3HAYHO BILJIMBAJIN
MOTOHI YMOBHU Ta HaBaHTAXXEHHS JIEPEB IUIOaAMH.

Bcepennromy 3a poku JOCITITKEHb BMICT a30Ty B JIMCTKax OyB HEOJHAKOBHMA Ta
nepeBakaB y BapiaHTI BUPOOHUYOTO KOHTPOJIIO, A€ MOPIYHO BHOCUIHU B IPYHT N 120P9oKog
ta y BapiaHTi NPK,opax 3 M03aKOpEHEBUM MIKUBJIEHHSM HaBECHI Ta BOCEHHM a30TOM 1
O0pOM 3 10JaTKOBUM OONPUCKYBAHHSM JIEPEB O10CTUMYIISATOPOM - AHTUCTPECAHTOM — 2,72
Ta 2,68 % 110 icroTHO BuIle KoHTpouro Ha 0,38 Ta 0,34 %, npu HIPys=0,09 (tabmn. 5.2).

3a naHuMU AUCTIEPCIITHOTO aHami3y HailOlIbllle Ha MOKAa3HUK BMICTY a30Ty B JIUCTKax

s0JTyH1 3a BECh MEPI0J] MPOBEACHHS JOCIIKEHb BIUIMHYIU (PaKTOPHU: «PIK AOCIIHKEHHS
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Ha 68 %, «rpyHTOBE ynoOpeHHs» Ha 18 % Ta «mo3akopeHeBe MIIKUBICHHS» Ha 7 %
(monatok J[.4). [lokazHUK BMICTY a30Ty B JIMCTI CHJIBHO KOPEJIOBAB 3 KUIBKICTIO IUIOAIB
(r=0,92), ypoxaituictio (r=0,89), kinmbkicTio nmucts (r=0,81), miomiero nmuctka (r=0,80).
Ta0murg 5.2
Bmict MakpoeneMeHTIB )KUBIICHHS Y JTUCTI A0IyHI cOpTy UeMIioH ApHO 3aJIe’KHO BiJ
I'PYHTOBOTO yJIOOPEHHS Ta MM03aKOPEHEBOTO MM1HKUBICHHS

(cepenne 3a 2021 — 2023 pp.), %

[To3akopenese EneMeHT kxuBIECHHS
IpyHTOBE BHECEHHS
YAOOpEeHHS|  IiKUBIIEHHS 6iocTumymnsTopa- N P20s K20
AHTHCTPECAHTA
be3 mipKuBIeHHS Bona (1) 2,34 0,42 1,21
Bykcan bio Aminomiant 2,36 0,43 1,25
2 E HagecHi (a3or + Bona (x) 2,42 0,42 1,25
L§ g 60p) Bykcan Bio AmiHoImIanT 2,44 0,44 1,28
T £ | Bocenn (asor + Bona (k) 2,40 0,40 121
R E 60p) Bykcan Bio AmiHormianT 2,41 0,40 1,21
HagecHni + Bocenu Bona (x) 2,45 0,42 1,28
(asor + 60p) |Bykcan bio AmiHOmIaHT 2,48 0,44 1,32
be3 mipKuBIeHHS Bona (1) 2,55 047 1,33
. Byxkcan bio AmiHOrIanT 2,58 0,50 1,37
& = 2 | Hasecni (asor + Bona (x) 2,61 0,44 1,38
Mg = 5 60p) Bykcan Bio AmiHormianT 2,65 0,46 1,40
k] £ "Bocern (asor + Bona (k) 2,56 0,44 133
z 5 & 60p) Byxcan bio AMiHOMTaHT 2,57 0,44 1,34
HagecHi + Bocenu Bona (k) 2,67 0,47 1,38
(azor + 60p) |Bykcan Bio AmiHOmIaHT 2,72 0,49 1,41
be3 mipKkuBIcHHS Bona (1) 2,47 0,43 1,33
= Bykcan bio AmiHomuiant 2,50 0,44 1,37
E HagecHi (a3oT + Bona (k) 2,59 0,43 1,37
< E 6op) Bykcan bio AminomnanTt 2,63 0,45 1,42
Z % Bocenu (azot + Boga (k) 2,48 0,42 1,34
5 60p) Byxkcan bio Aminomiant 2,52 0,43 1,35
S |HaBecwi + Bocenu Bona (k) 2,64 0,44 1,39
(asor + 60p) |Bykcan bio AmiHOmIaHT 2,68 0,46 1,42
HIPys 0,09 0,03 0,04

Bwmict pocdopy y nucti s6:1yHI y BCiX BapiaHTax J0CI]iTy OYB BUIIKUM ONTUMATbHOTO

Ta JIOCATaB MAKCHUMyMy y BapiaHTi 31 mopiyHUM yaoOpeHHsSM Ni20PooKog cymicHO 3
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o0poOkor nepeB Bykcan bio Aminomnantom ta cranoBuB — 0,50 % Ta y BapiaHTi 3
MO3aKOPEHEBUM IT1KUBJICHHSAM HaBECHI Ta BOCEHU (a30T + OOp) 32 CyMICHOTO BHECEHHS
OlocTuMynsiTopa Ha TOMY 3K (oHl TIpyHTOBOoro xkuBieHHs — 0,49 %. 3HaueHHs
JOCJIIIKYBaHOTO MOKa3HUKa Y KOHTPOJbHOMY BapiaHTi Oyiio Ha piBHi 0,42 %.

baratodakTopHUM AMCTIEPCIMHAM aHAII30M BCTAHOBJICHO, 110 HAWO1IBIIHMI BIUIMB Ha
3HAYEHHS JOCIIHPKYBAHOTO MOKa3HUKAa Maiu (akTtopu: «IpyHTOBE yHaoOpeHHs» — 33 %,
«MO3aKOpeHeBe MIKUBICHHI» — 14 %, «pik AochipkeHHs» — 8 % Ta «BHECEHHS
OlocTuMyIsiTOpa — auTUCcTpecanTa» — 6 % (momatok J1.5).

3a mepio MpPOBEAEHHS JOCIIKEHb BMICT (hochopy B JUCTI CEPEIHBO KOPEIIOBAB 3
KUIbKICTIO KBITOK (1=0,63), ypoxaiiHicTio (r=0,62), macow mioay (r=0,60), 3araibHOIO
IUTIOMIEIO TUCTKOBOTO NOKpHBY (r=0,50), kinmbkicTo jucts (r=0,47).

YrpoaoBx mnepiogy MOCHIIKEHb BMICT Kajil0 B JUCTI 3HAXOJUBCS B ONTUMaJIbHUX
MeXxax Mo BCix BapiaHTax. ONTHUMI30BaHE I'PYHTOBE >KHMBJICHHS Ta HIOPIYHE BHECEHHS
Ni20PooKop crnpusiim 30imblIeHHI0 BMIiCTy Kaiiio B juctkax Ha 10 % mopiBHSHO 3
KOHTpOJIeM, 7 a00puWBa HE BHOCWIM. MaKCHMalTbHOTO 3HAYEHHS JOCIHIKYBaHOTO
MOKa3HUKa OTPUMAHO y BapilaHTaxX MO3aKOPEHEBOTO Mi/HKUBJICHHS HABECHI Ta BOCEHH 1
HaBeCHI 3a cymicHoro BHeceHHs Bykcan bio AMiHommaHTy Ha ONTHMIi30BaHOMY (HOHI
IPYHTOBOTO kUBJICHHS — 1,42 %, 110 Ha 17 % nepeBuilyBaio 3HaAYCHHS 32 KOHTPOJTIO.

Ha BMicT KaJtiro B JIMCTKaX BILTUBAIHN (DAKTOPU: «PiK AOCTIKEHHS» — 51 %, «'pyHTOBE
ynoOpeHHs» — 32 %, «mo3zakopeHeBe mipKuBiIeHH» — 8 % (momarok /1.6).

BusiBrieHO CHIIbHY KOpEISIIHHY 3aJIeKHICTh BMICTY KaJlifO B JIUCTI 3 KUTBKICTIO TUIO/IIB
(r=0,95), mmomer muctka (r=0,87), ypoxaitHicTio (r=0,93), kinpkicTio mucts (1=0,82).

00’emoM kpoHnu (1=0,94), ocBoeHHsM 1101 kuBieHHs (1=0,87),

5.3. Bumicr xs10poginy B JimcTi A01yHi
Xmopodin Bifirpae KiaOUYOBY pojib Y (OTOCMHTETUYHIA aKTHUBHOCTI pociuH. Yum
OUTBIIMI BMICT XJIOpPO(UTY B JUCTKAX, TUM IHTEHCHBHIIIE BiIOYyBaeTbcsa (DOTOCHHTES, IO

CIIpuiA€ KpallmoMy HAKOIIMYCHHIO Olomacu Ta HiI[BI/IH_IeHHI-O BpO)KB.ﬁHOCTi HaCaIXCHb
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s0nyHi. HakomuueHnHs xyopodiay € BU3HAYaIBHUM BHYTPIIIHIM (akTOpoM s

IHTEHCUBHOTO TPOXO/KEHHS (POTOCHHTE3Y, BIUIMBAIOUYM HA YTBOPEHHS OpPraHIYHUX
PEYOBHH, PICT 1 MPOAYKTUBHICTH AepeB [169].

VY npocniagl 3 BUBYEHHS BIUIMBY CHCTEMHM YAOOpPEHHS Ha 3MIHY BMICTY 3€JIEHHX

MITMEHTIB B JTUCTI MPOBOAMIIA BU3HAYEHHS XJI0opodiny y nuHamiri (tadm. 5.3, moxaroxk J1.7).

Tabmurs 5.3

Junamika BMIiCTy cyMu xsiopodinmiB (a+b) y mucTti s6myH1 copty Uemnion ApHo
3aJIEKHO B1J] TPYHTOBOTO YJOOpPEHHS Ta M03aKOPEHEeBOTro mipkuBiieHHs, Mr/100 r cupoi

Macu (cepeane 3a 2021 — 2023 pp.)

[Toka3HHKY B pi3HI MiCsIIIi BereTarii
[To3akopenese .
IpyHTOBE JIOCIITHHUX JepEB
y100OpeHHs . BHECEHHS 010CTUMYJISTOpA-
IT1KUBIICHHS JIUTICHD cepIrieHb BEPECEHb
aHTUCTpECcCaHTa
be3 mipkuBIeHHs B.O}la (K.) 142,2 160,2 130,1
Bykcan bio Aminomiant 146,2 164,2 1334
2 E HasecHi (asor + Bona (k) 151,6 165,9 138,0
L§“ g 60p) Bykcan bio AMiHOIIaHT 153,4 168,6 140,4
= Bocenu (a30t + Boza (k) 148,2 164,4 133,6
R X 60p) Bykcan Bio AminomianT 149,1 166,2 136,0
HagecHi + Bocenu Bona (k) 158,0 174,3 142,4
(azot + Oop) Byxkcan bio AMiHOMIIaHT 160,2 177,4 144,6
S ——. Bona (k) 154,4 171,7 137,7
= Bykcan bio AmiHOIaHT 157,2 175,0 139,6
S = Hagecni (a3ot + Bona (k) 162,7 179.,6 1449
¥g = é 60p) Bykcan bio AMiHOIUIaHT 163,8 181,9 147,0
Qé Lé = Bocenu (azor + Bona (k) 158,2 173,9 141,4
Z. = 2 60p) Bykcan bio AmiHOIUTaHT 161,1 178,2 143,2
= Hasecni + Bocenu Bona (k) 169,6 186,3 150,3
(azoT + 60p) Bykcan bio AmiHOIIaHT 173,6 188,1 152,8
= bes mimKkuBiIeHHS B.Olla (K) 19,8 172,0 139,3
= Byxkcan bio AMiHOIIaHT 163,7 177,3 141,4
= HagecHi (a3ot + Bona (k) 167,7 179,8 147,7
c%‘ oop) Bykcan Bio Aminormiant 170,7 183.8 150,8
o Bocenu (azor + Bona (k) 163.4 175,6 143,1
2 60p) Byxkcan bio Aminomiant 166,4 178,2 145,0
§ HagecHi + Bocenn Bona (k) 173,2 188,4 152,0
Z (azoT + 60p) Bykcan bio AmiHoruiant 177,0 190,6 155,4
HIPys 4,4 5,1 3,9
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BcranoBieHo, 1110 BMICT CyMH XJIOpO(1IiB MOCTYIOBO HAPOCTA€ MOUUHAOYH 3 BECHH,
JOCSITal04l MAaKCUMYMY y CEpITHI, a OTIM Bi10YyBa€ThCS 3HUKEHHA HOT0 KOHUeHTpauii. e
MIATBEPKYETHCS TOCTIPKEHHSIMU MPOBEIEHUMHU B PI3HUX IPYHTOBO-KIIMAaTHYHUX 30HAX
[69, 170]. BcepenuboMy 3a POKM MPOBEIECHHS JOCHIKEHb CEpeld BCIX JTOCTIIKYBaHUX
BapiaHTIB HaWBUIUI BMICT 3€JICHMX MITMEHTIB BIAMIYEHO Yy BapiaHTi 3 MO3aKOPEHEBUM
M1/PKUBICHHSIM HAaBECHI Ta BOCEHHM a30TOM 1 OOpOM Ta CyMICHOTO 3acTOCYyBaHHS
010CTUMYIISITOpA — AHTUCTPECAHTA HA (POHI ONTUMI30BAHOIO IPYHTOBOTO KUBIEHH 155,4
—190,6 mr/100r cupoi macu.

barartodakropaum gucnepciiiHuM aHamizoM (noaatok J[.8) BcTaHOBIEHO, 1O BMICT
cymMu xJopodumB «a+b» BcepeIHbOMY 3a MEPIOJ MPOBEACHHS JOCIIIKEHb HAUOUIBIINM
OyB y cepmHi Micsil, mo Ha 10 % nepeBuliryBasio 3HaYSHHS MOKa3HUKA y JTUIHI, Ta Ha 23 %
— BepecHi. BHeCeHHs po3paxyHKOBOi HOPMHU JOOPHUB CHPUSUIO 30UIBIICHHIO 3HAYEHHS
JOCITIIKYBAaHOTO TOKa3HKUKA Ha 9 % MOpIBHIHO 3 AUIsTHKaMu 0e3 ynoOpenHs. [lo3akopenese
MIJDKUBIICHHS HABECHI Ta BOCEHHW CIPHUSIO 30UIBIICHHIO 3HAYEHHS JIOCHIKYBaHOTO
noKa3HuKa Ha 6 % MOPIBHSIHO 3 MIJKUBIICHHSIM BOCEHU Ta Ha 8 % MOPIBHAHO 3 KOHTPOJIEM.
Takox BiIMIY€HaA TEHJCHIIS 100 30UIBIICHHIO BMICTY CYMH XJIOPOQITiB «a+by» mpu
3aCTOCYBaHHI O10CTUMYJISTOPA — AHTUCTPECAHTA.

BucHoBku 10 po3ainy 5

1. 3aranpHUI BMICT BOJIU B JIUCTI 10IyH1 copTy Uemmnion ApHo OyB BUIIHMI y BapiaHTax
3 yIOOpEeHHsIM, 13 MaKCUMaJbHUM 3Ha4YeHHSIM 63,2 %, 3a M03aKOPEHEBOIO I1KUBIICHHSI
HABECHI Ta BOCEHU a30TOM 1 60poM 1 cymicHoro BHeceHHsa Bykcan bio AmiHomnaHTy Ha
000X ¢oHAX TPYHTOBOTO XKUBJEHHS, 110 Ha 4,8 % MepeBUIyBaJio 3HAYCHHS TTIOKA3HHUKA 32
a0COJIIOTHOTO KOHTPOJt0. Ha 3MiHY BMICTY BOJIOTH B JIUCTI HAaWO1IbIlIe BIUIMHYB YUHHUK
no3akopeHese mipkuBiaeHAs (30 %).

2. Ha ocHOBiI JaHMX MpO BMICT a30Ty B JIMCTKaxX JOCTITHUX JEpPEB SOIYHI COPTY
Uemmion ApHO MOXHa 3pOOMTH BHUCHOBOK, IO ICHYE CHJIbHA 3aJIKHICTh MK CHCTEMOIO
YKUBJICHHS POCJIMH 1 XIMIYHUM CKJIaJI0OM iXHIX JTUCTKIB. BMicT dpocdopy B aucTKax 3HAYHOIO

MIpOIO 3aJI€kKaB BiJl MIHEPAJIbLHOTO KUBJICHHS, TIPH 1[bOMY HAWOIIBIINN BIUTMB MaB (hakTop
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IpyHTOBE ya00peHHs: — 33 %. 3MiHa BMICTY KaJlil0 B JIMCTKAX 3aJieKalia Bijl YpOKaHOCTI
JEPEB Ta CHCTEMHM MIiHEPAJIbHOTO >KMBJICHHS. ONTHMi30BaHE TPYHTOBE J>KHUBJICHHS Ta
mopiuHe BHeCeHHsST Ni20PooKoo cripusiiv 301bI1eHHIO BMICTY Kajito B jucTkax Ha 10 %
MOPIBHSHO 3 KOHTPOJIEM, JIe JOOpHBa HE BHOCHIIH.

3. OnTuMi3oBaHe TPYHTOBE YAOOPEHHS CIPUSIIO 301IBIIEHHIO BMICTY CYMHU XJIOPO(1IiB
«atb» Ha 9 % mnopiBHSAHO 3 IUIsiHKamMu Oe3 yaoOpeHHs. [lo3akopeHeBe MiKUBICHHS
HAaBECHI Ta BOCEHHM a30TOM 1 OOpOM CHpUsiIo 30UIBIICHHIO 3HAYEHHS JIOCHIIKYBaHOTO
MOKa3HUKa Ha 6 % MOPIBHSHO 3 MiHKUBICHHSIM BOCCHH Ta Ha 8 % MOPIBHIHO 3 KOHTPOJIEM

(Oe3 miIKUBIICHHS).

CIIMCOK OIIYBJIKOBAHMUX ITPAIlb 3A MATEPIAJIAMM 10 PO3ALIY V
1. fAxosenko P.B., Tpymes [.M. BMiCT OCHOBHUX €JIEMEHTIB JKUBJICHHS Y JIUCT1 A0yHI
copty UemmioHn ApHO 3ajie)kHO BiJ cucteMu ynoopenus. VIII Bceykpaincvka naykosa

inmepnem-konpepenyis «Innosayii 6 cadisnuymeiy. Ymanb, 2024. C. 20 — 22
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PO3J1J1 6
IMPOAYKTUBHICTSB JAEPEB SAABJIYHI COPTY UEMIIIOH APHO 3AJIEKHO
BIJI IPYHTOBOI'O YIOGPEHHS TA IIO3AKOPEHEBOI'O NIIKUBJIEHHSA

6.1. KinbkicTh KBIiTOK i 3aB’I3yBaHHS IJIOAIB

[HTEeHCHBHE MBITIHHSA JEpPEB 1 CHPUATINBI YMOBU IJIsl 3alWJICHHS Ta 3aIlIiTHCHHS
3HAYHOIO MIPOI0 3a0e3MnedyroTh BUCOKUH yposkai sioyk [16]. LIBITIHHS CBIIYUTH MPO
NOTEHIIITHY MPOIYKTUBHICTh TUIOAOBUX HacakeHb [167].

3a pe3yapTaTaMU HalIUX JIOCHII>)KEHb IHTEHCUBHICTh YTBOPEHHS KBITOK 3aJieKaja BiJ
MOTOAHUX YMOB POKY Ta CHUCTeMHU yaoOpeHHs (Tabmn. 6.1). YV 2021 pomi nepeBa coprty
Yemmion ApHO Hailkpaille KBITYBAIM Yy BapiaHTi IPyHTOBOro yao0peHHs N i20PgoKog
(BUpOOHUYHIT KOHTPOJIb) B TTOETHAHHI 3 I03aKOPEHEBUM IT1JPKUBJICHHSM HABECHI Ta BOCEHU
3a cymicHoro BHeceHHsi Bykcan bio Awminomtanty (808 mt/mep), mo Ha 27 %
NepeBUINYBaJIO BUpOoOHUYUH Ta Ha 39 % abcomtoTHUM KOHTPOJIb. KiIbKICTh KBITOK y 2022
potii Oyia HalOUIBIIIOKO 32 ONTUMI30BaHOTO YAOOPEHHS Ta O3aKOPEHEBOTO BHECEHHS a30TY
Ta 00pY B MOEIHAHHI 13 3aCTOCYBaHHSAM O10CTUMYJISITOpa — aHTUCTpecanTa (450mmT/aep), mo
Ha 72 wt/mep Olnblie HIXK y BapiaHTi /e HEe mpoBomwiu ynoOpenHs. EdexTuBHiCTH
IPYHTOBOTO yJIOOpEHHS Ta MO3aKOPEHEBOTO MiHKUBJICHHS aepeB y 2022 polli MO3UTUBHO
BIUTMHYJIO Ha 3aKJIaJaHHs IUIOJI0BUX YTBOPEHD, 110 CIIPHUSAIO KPaIOMy KBITYBaHHIO JIEPEB
y HacTynmHomy poriii. Y 2023 poiri 3Ha4eHHS AOCTIIKYBaHOTO MOKa3HUKA MEpPEeBaXKaio 3a
BHEeCEHHSI B IPYHT Ni20PgKoo Ta 3adikcoBaHa uiTka 3aJ€XKHICTh 301IBIIEHHS KITBKOCTI
KBITOK 3a IIPOBEJCHHS IT03aKOPEHEBOTO IMKMBJICHHS HABECHI Ta BOCEHH 3 JIOJJATKOBUM
3aCTOCYBaHHSAM 010CTUMYJISITOpA — AHTUCTPECAHTA.

BcepennboMy 3a pOKM MPOBENCHHS JOCHIKEHb HAMOUIBIIY KIJIBKICTh KBITOK
3a()iKCOBAaHO 3a TI03aKOPEHEBOTO TI/HKWBJIICHHS HABECHI Ta BOCeHHW (a30T + Oop) B
MO€THAHH1 3 BHECEHHSIM 010CTUMYJISITOpa — aHTUCTPECaHTa Ha (OoH1 IPYHTOBOTO YJ00pECHHS
Ni20P90Koo — 726 mt/nmep, mo Ha 25 % nepeBUIIIIO BapiaHT aOCOTIOTHOTO KOHTPOJIIO.

baratodakTopaum nucnepciiiHuM aHaai30M BCTaHOBIIEHO, o y 2021 poi (puc. 6.1.1)

KUIBKICTh KBITOK IepeBaxkana 3a IPyHTOBOTO ynoOpeHHs NioP9oKoy Ta moszakopeneBoro
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I1JDKUBIICHHS HaBECHI M BOCEHU a30TOM 1 0OPOM CYMICHO 3 BHECEHHSM O10CTHUMYJIATOpa —

AHTUCTPECAHTA.

Taomung 6.1

KinbkicTh KBITOK Ha epeBax s10i1yH1 copTy UemmnioH ApHO 3aJI€KHO BiJl IPYHTOBOIO

yIOoOpeHHs Ta M03aKOPEHEBOTO MMiHKUBICHHS, IIT/AEP.

[TozakopeneBe Pik mocmimkeHHs
IpyHToBe ) CepenHe 3a
yRoGpenns| mimxupnomn  |PRCCCHIA OIOCTHMYIATOpa- ) 2022 2023 | Tpu poku
AHTHUCTPECaHTa
Bes MDKHBICHHS Bona (k) 582 378 782 581
Bykcan bio AMiHOmIaHT 595 390 804 596
E 2 | Hasecni (asor + Boja (k) 605 402 798 602
g g 60p) Bykcan bio AmiHomiant 632 414 815 620
X % Bocenu (azor + Bona (k) 590 386 805 594
R = 60p) Bykcan bio AmiHOMmIaHT 662 399 810 624
Hagecni + Bocenu Bona (k) 671 415 842 643
(azot + 6op) Byxkcan bio AMiHOTUTaHT 660 421 884 655
Bes MipKHBICHHS Bona (k) 634 400 846 627
= Bykcan bio AMiHOmIaHT 653 417 875 648
Mg S = | HasecHi (asot + Bona (k) 676 425 855 652
K] 60p) Bykcan bio Amitormant | 652 432 878 654
& Lé = | Bocenn (azot + Bona (k) 751 412 872 678
Z = g 60p) Bykcan bio AMiHomiaHt 781 424 905 703
= HagecHni + Bocenn Bona (k) 742 430 890 687
(azoT + 60p) Bykcan bio AmiHomianT 808 438 932 726
Bes mipKHBICHHS Bona (k) 621 410 825 619
= Bykcan bio AMiHOmIaHT 638 424 852 638
8 HagecHi (a3ot + Bona (k) 665 425 846 645
5 E 60p) Bykcan bio AMiHOmIaHT 691 438 874 668
Z % Bocenu (azor + Boga (k) 700 419 858 659
% 6op) Bykcain bio AmiHOIUTaHT 703 422 895 673
2 |HaBecHi + Bocenn Boga (k) 743 441 880 688
(azot + 60p) Byxkcan bio AMiHOIUTaHT 738 450 915 701
HIPys 60 54 91 36

Y 2022 pori HaiOiIBIIIE KBITOK 3a)iKCOBAHO 3a IMO3aKOPEHEBOTO IIiHKUBICHHS

HAaBECHI Ta BOCEHM Ha ONTHUMI30BaHOMY (POHI TPpyHTOBOTO >KuUBIEHHsA(puc. 6.1.2). ¥V

3BITHOMY POIIi ICTOTHOI PI3HUIN Y 3HAYCHHI JTOCIIIKYBAHOTO TTOKa3HUKA B1J] 3aCTOCYBaHHS

O010CTUMYJIITOpA — aHTUCTPECaHTa He 3a(pikcoBaHO.
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Puc.6.1.1 — 6.1.4. KinpKicTh KBITOK Ha AepeBax A0ayHi copTy UemMmnioH ApHO 3aJIeXHO BiJ

IPYHTOBOTO yAOOpeHHs Ta mo3akopeneBoro mimkuBieHHs: (BJl — 6e3 moopus, NPK —

Ni20P90Koo, NPK, — NPKpospaxymwosnii » BII — 0€3 mimxusinenss (Bona), H — naBecHi (a3zor +

6op), B — Bocenu (azot + 6op), H+B - HaBecHi + Bocenu (azot + 6op), B — Bona, BBA -

Bykcan bio AMiHOMmIIaHT) — pe3ynbTatu AucnepciiiHoro anamsy: 6.1.1 — 2021 p., 6.1.2 —

2022 p., 6.1.3 -2023 p., 6.1.4 — 2021 — 2023 pp.

VY 2023 porti (puc. 6.1.3) KiIbKICTh KBITOK 3a IpyHTOBOTO yAoOpeHHsT Nj20P9oKoo Ha

8 % TmepeBUIlyBAJIO 3HAYCHHS IMOKAa3HUKA 3a BIACYTHOCTI ymoOpeHHs. [lozakopeHese

T1JKMBIICHHS HABECHI Ta BOCEHU (a30T + 00p) Crpusiiio 30UIBIISHHIO KIJTBKOCTI KBITOK Ha

6 % TOPIBHSHO 3 MIPKUBIICHHSAM HaBeCHI. Takoxk BigMiueHa TEHACHITIS 1010 301bIICHHS
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3HAUEHHS JOCHIUKYBAHOTO TMOKAa3HUKAa TPU  3aCTOCYBaHHI  OlOCTUMYJSTOpa  —
AHTHCTPECAHTA.

BcepennpbomMy 3a pOKM JOCHIDKEHb KUIBKICTh KBITOK 1CTOTHO PI3HIJIACH Ta
nepeBakana 'y 2023 poui (856 wmt/aep), uio Oijblie HiXK B 2 pa3y MEPEBUIINIO 3HAUYCHHS
naHoro mokasHuka y 2022 pomi ta Ha 27 % y 2021 pomi(puc. 6.1.4). KinbkicTe KBITOK 3a
IpyHTOBOTO YI00peHHs Ni20P9oKoo Ha 9 % mnepeBuinio 3HaUYeHHS MMOKa3HUKA y BapiaHTI
0e3 ynoopennsi. [lozakopeHeBe MmiIKUBJICHHS HABECHI Ta BOCEHH a30TOM Ta 0OPOM CITPHUSLIO
30UIBIICHHIO 3HAYCHHS JIOCIIHKYBAaHOTO MOKa3HWKa Ha 11 % mopiBHSAHO 3 BapiaHTOM 0e€3
T1JOKHABIICHHS.

Cuna BIUIMBY JOCHIKYBaHUX (aKTOpiB MO pokax pizHmwiIack. Tak y 2021 pouwi
HAWOUIBIINI BIUTUB HAa 3MIHY KUIBKOCTI KBITOK CIPUYMHEHO (haKTOpaMU: «I103aKOPEHEBE
nipKuBiIeHHs» Ha 37 % Ta «rpyHTOBe ymoOpeHHs» — 30 %, ¢dakTtop «BHECEHHs
O0l0CTUMYJISITOpA — AHTHCTPECaHTa» BIUIMHYB juiie Ha 2 % (momatok E). Ha 3miny
JOCIIKYBaHOTO MoKa3zHuKa y 2022 porli BIUTMHYJIU (HaKTOPU «IPYHTOBE YIOOpEHHS» Ha
14 %, «mo3akopeHeBe MiKUBIECHHS» Ha 12 % Ta «BHeceHHs OlocTUMyJATOpa —
anTucTpecantay Ha 3 %. Y 2023 poli Ha KiUJIbKICTh KBITOK BIUTMHYJIU BC1 JTOCHTIKYBaH1
dakTtopu: «rpyHTOBe ynoOpenHs» Ha 21 %, «mo3akopeHeBe mipKuBIeHH» Ha 14 % Ta
«BHECEHHS 010CTUMYJIATOpA — aHTUCTpecaHTa» Ha 6 %.

BusiBjieHO CHIIBHY KOpPENSINAHY 3aJIeKHICTh KUIBKOCTI KBITOK 3 KUIBKICTIO JIUCTS
(r=0,91), ximpkicTio mwioAiB (r=0,91), ocBoeHHsiM 1o >xkuBjiaeHHsa (1=0,91), 00’emom
kpouu(r=0,89), ypoxaiinictio (r=0,87), cepenuboro Macoro mioay (r=0,84).

KinbkicTh 3aB’s131 — OJWH 3 TOKA3HWKIB SIKWWA BU3HAYA€ MOTCHINIHY BpPOKAWHICTH
mogoBuX HacamkeHnb [167]. ¥V 2021 pomi KiIbKicTh 3aB'sa31 Oyna OUIBIIOKD 3a
M103aKOPEHEBOTO MiHKUBIICHHS HACaPKeHb a30TOM 1 00OpOM HaBECHI1 Ta BOCEHU CYMICHO 13
3aCTOCYBaHHSIM O10CTUMYJISTOpPA — aHTUCTpEcaHTa Ha (POHI ONTHUMI30BAHOTO IPYHTOBOIO
KuBlieHHs — 144 mwr/aep. (tabn. 6.2). B 2022 pori BiAMI4eHO He3HAYHE 301IBIICHHS
KUTBKOCTI 3aB’s131 3aJIe)KHO BiJl BaplaHTy IPYHTOBOTO YAOOPEHHS, a MPU MO3aKOPEHEBOMY

BHECEHHS a30Ty 1 OOpy HaBeCHI Ta BOCEHHM B TIOEJIHAHHI 3 0OpOOKOI JepeB
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O10CTUMYJIITOPOM — AHTUCTPECAHTOM CIIOCTEPIrajioCh 1CTOTHE 30UIBIICHHS 3HAYCHHS
MOKa3HUKA MOPIBHSAHO 3 1HIIMMHU JOCHII)KYBAHUMHU BapiaHTaMHU.
Taomurg 6.2

KinbkicTh 3aB's131 Ha nepeBax a0ayHi copTy UeMmioH ApHO 3aJI€3KHO B1J TPYHTOBOIO

yIOOpeHHs Ta M03aKOPEHEBOTO MiHKUBIICHHS, IIT/IEP.

[Tozakopenere Pix mocmimkeHHsS
rpyHTOBe BHECEHHSI Cepenne 3a
YIOOPEHHS|  I1i/KUBIICHHSI GiocTUMynsTOpa- 2021 2022 2023 | TpH pPOKH
aHTHCTpEecaHTa
bes mimkuBieHHS B.O)la (K) 102 70 133 102
Bykcan bio AmiHomiant 103 75 145 108
2 E Hagsecni (azor + Bona (k) 103 77 143 108
@ S 6op) Bykcan bio Amisommanr | 106 79 153 113
= % Bocenu (asot + Boza (k) 102 73 141 105
R = 60p) Bykcan bio AMiHOIUIaHT 106 78 150 111
Hagecni + Bocenu Bona (x) 110 78 155 114
(a3oT + 60p) Byxkcan bio AmiHOIiant 112 82 161 118
Bes miKHBICHHS Boga (k) 116 79 158 118
= Bykcan bio AMiHOIU1aHT 125 82 167 125
g 5 = | Hasecni (asor + Bona (k) 133 80 168 127
Mg = é oop) Byxkcan bio AmiHOmIaHT 135 84 175 131
= Lé £ | Bocenu (asor + Bona (k) 132 78 170 127
z = g 60p) Byxkcan bio AMiHOMIaHT 133 81 178 131
= HagecHi + Bocenu Bona (x) 137 81 179 132
(asor + 60p) | Bykcan bio AMinomianT 142 86 189 139
= S ——. Boga (k) 125 80 155 120
= Bykcan bio AmiHOIUIaHT 130 82 163 125
% Hagecni (a3oT + Bona (k) 135 81 171 129
g o0p) Byxkcan bio AMiHOMIaHT 141 86 177 135
2 Bocenu (azot + Bona (k) 134 78 164 125
::% 6op) Bykcan bio AmiHorutant 139 86 175 134
% HasecHi + Bocenn Bona (k) 138 87 176 134
(a3oT + 60p) Bykcan bio AmiHOITaHT 144 89 183 139
HIPys 18 11 17 15

KinbkicTs 3aB’s131 y 2023 porni nepeBaxkaia 3a rpyHTOBOro ymnoopeHHsT Ni20PooKog Ta
MaKCUMaJIbHOTO 3HAYeHHs Ha0yJa MpHU M03aKOPEHEBOMY TI1/DKUBJICHHS HABECHI Ta BOCCHU
(a3oT + 60p) cymicHO 3 BHeceHHsAM Bykcan bio Aminomnanty — 189 mt/aep., mo Ha 20 %

0 7 42 % ab 7 I1 i
nepeBaxano BUPOOHWYMN Ta Ha o abcomoTHUN KOHTPOJb. [lepeciuno 3a pokwm

I[OCJIiI[}KCHI) KIJIBKICTE 3aB’s131 ImepeBakaja 3a ONTHMI30BaHOT0 IPYHTOBOI'O XHUBJICHHA 3
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MaKCUMaJIbHUM TIOKQ3HMKOM JUJII BCIX BapiaHTIB IPYHTOBOrO YyJIOOpeHHs 3a
MO3aKOPEHEBOTO TJIKUBIICHHS JIEPEB HABECHI Ta BOCEHU a30TOM 1 OOPOM Ta CyMICHOIO
BHECEHHS 010CTUMYIISATOPA.

3a naHuMu 6arato()akTOpHOTO AUCHEPCIMHOIO aHaMI3y, KIIbKICTb 3aB’ 131 y 2021 poi
3a BHeceHHs1 po3paxyHkoBoi HopMu NPK nepeBaxana Ha 30 % 3HaueHHS MOKa3HUKA Ha
ninsHKax 6e3 ympoOpenHs (puc. 6.2.1). Ilo3akopeHeBe MIKMBICHHS HAaBECHI Ta BOCCHH

CIPHSUIO 301IBIIEHHIO KUTBKOCTI 3aB’s131 Ha 11 % MOpIBHSAHO 3 KOHTPOJIEM.

6.2.1 6.2.2
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Puc.6.2.1 — 6.2.4. KinbkicTs 3aB’s131 Ha AepeBax si0ayHi copTy Uemmion ApHO 3aJIeKHO Bij
I'PYHTOBOTO yaoOpeHHsI Ta mo3akopeHeBoro mipkuBieHHs: (b — 6e3 mobpus, NPK —
Ni20P9oKog, NPK, — NPK,ospaxymrosuii » BII — 0€3 mimxuBnenns (Bona), H — HaBecHi (asor +

6op), B — Bocenn (azot + 6op), H+B - HaBecHi + Bocenn (azot + 60p), B — Boma, BBA -
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Bykcan bio AMiHOIUIaHT) — pe3ysbTaTH AMCHEpciiiHoro aHamizy: 6.2.1 — 2021 p., 6.2.2 —
2022 p., 6.2.3 — 2023 p., 6.2.4 — 2021 — 2023 pp.

¥V 2022 potii 3HaYEHHS TOCIIIKYBAHOTO MTOKAa3HUKA ICTOTHO PI3HUIIOCH Ta MIEPEBAKAIIO
3a ONTUMI30BAHOT'O IPYHTOBOTO YAOOpPEHHS, MO3aKOPEHEBOTO MIIKUBJICHHS HABECHI Ta
BOCEHHU a30TOM 1 OOpOM CyMiCHO 3 00p0OKOI0 AepeB 610CTUMYIISITOPOM — aHTUCTPECAHTOM
(puc. 6.2.2). YV 2023 pomi KUIBKICTh 3aB’s31 IEepeBakajia y BapiaHTI 3 TIPYHTOBUM
ynoopeHHsM Njx0PooKog Ha 17 % mnopiBHSIHO 3 BapiaHTOM J€ J00puUBa HE BHOCHIIH
(puc. 6.2.3). Ilo3akopeHeBe NiIHKUBJICHHS HABECHI Ta BOCEHH CIPHUSIO 30UIBIICHHIO
KUIBKOCTI 3aB’s131 Ha 7 % TOPIBHSHO 3 MIHKUBJICHHSIM BOoceHU Ta Ha 13 % 3 nuisHKamu Je
N1JPKUBJIEHHS He npoBoAwid. BHecenna Bykcan bio AMIHOIIAHTY CHpHSUIO 301JIbIIEHHIO
3HAYEHHS MMOKa3HUKA Ha 6 % MOPIBHSIHO 3 OOMPUCKYBAaHHSM JIEPEB BOJIOKO.

KinbkicTh 3aB’s131 BCEpEeHbOMY 3a POKHM JOCHII)KEHb ICTOTHO pI3HWIACh Ta
nepeBakania y 2023 pom (164 wmr/aep), 10 3HAYHO TMEPEBUILYBAJIO 3HAYCHHS
JOCITIDKYBAHOTO TTIOKa3HHKA OTPUMAHOTO B TIOTIEPEIHI POKH JOCIIIKEHb (puc. 6.2.4).

[Ipu onTuMiz0BaHOMY yJIOOpEHHI KUIBKICTh 3aB’s131 Ha 18 % mepeBaxcana BiNOBIIHE
3HAUEHHS TOKa3HWKA 3a BIJICYTHOCTI ymoOpenHs. [lozakopeHeBe NiHKUBICHHS JIEpEB
HABECHI Ta BOCEHU CHPUSIIO 30UIBIIEHHIO 3HAYEHHS TOCIIKYBaHOTO Moka3Huka Ha 11 %
MOPIBHSIHO 3 KOHTpoJseM (0e3 mi/pKUBIIEHHS ), a 00poOka aepeB OiocTumynaropom Ha 5 %
301JIbIINMIIA KITBKICTH 3aB’sI31 MOPIBHSHO 3 00POOKOIO JEPEB BOJIOIO.

3a nepion npoBeAeHHs qocikeHb y 2021 poll Ha 3MiHY KUTBKOCTI 3aB’ 5131 HailO11b111e
BIUTUHYB (DaKTOp «TIpyHTOBE yaoOpeHHs» Ha 62 %, Tomi, AK — «I03aKOPEHEBE
H1)KUBJICHHS» 1 «BHECEHHS 010CTUMYJIATOPA — aHTUCTpEcaHTa» — BIAMOBITHO 8 % 12 %
(momatox E.1). ¥V 2022 pori Ha D0CHiKyBaHUN TMOKa3HUK BIUIMB (paKTOpiB OyB Maike
OJTHAKOBHM. TaK BIUIMB «IPYHTOBOTO YyAOOpeHHs» ckiamaB 17 %, «m03akopeHEBOTO
nipkuBiIeHHs» — 10 % Ta «BHECEHHsI 010CTUMYJIATOpa — aHTUcTpecanTay — 8 %. Y 2023
poIll Ha TOKAa3HUK KIJIBKOCT1 3aB’s31 HAMOUIBIIMK BIUIMB Majid (DaKTOPHU: «IPYHTOBE
ynoopenus» Ha 48 % 1 «mMO3akopeHeBe MiKUBIECHHD» — 19 %. BusBneno cuibHy

KOPEJAIINHY 3aJIeKHICTh KUTBKOCTI 3aB’s131 3 ypoxkaiHicTio (r = 0,99), 060’eMoM KpoHU
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(r = 0,97), cepennboro macor miony (r = 0,97), kuibkicTio aucts (r = 0,91), KUIBKICTIO
KBITOK (r = 0,91), momiero nuctka (r = 0,90).

XapakTepusyloun MOKAa3HUKHU TUIOJAOHOIICHHS, CJIIJ BIJI3HAYUTH, 110 HANOUTbIIUHN
piBeHb 3aB’sa3yBaHHs mioAiB y 2021 poui (tabdn. 6.3) oTpuMaHO 32 BHECEHHS B IPYHT
Ni20P9oKogo, Ta mimkuBIeHHSIM HaBECHI a30TOM 1 OOPOM Ta CYyMICHHM 3acTOCYBaHHSIM
OloctumynsTopa — aHTuctpecanta — 20,7 %. Y 2022 poiui HalBUIMN MNOKa3HUK
3a(hIKCOBAHO 3a MO3aKOPEHEBOTO MiMKUBJICHHS BOCEHM (a30T + OOp) Ta 3aCTOCYBaHHS
Byxkcan bio AMiHOIIIaHTY Ha oNTUMi30BaHOMY (DOHI IpyHTOBOTO sk uBjieHHS — 20,1 %, Tomi
K Y BaplaHTi a0COJIFOTHOTO KOHTPOJIIO 11€i MOKa3HUK cTaHOBUB 18,5 %.

PiBenp 3aB’si3yBaHHs 1w0AIB y 2023 poul ICTOTHO PI3HUBCS IiJ BIUIMBOM
JOCITIKYBaHUX BapiaHTIB KUBJICHHS Ta MEpPeBa)kaB 3a IPYHTOBOT0 ya00peHHs Ni20PgooKog
Ta TI03aKOPEHEBOI0 III/DKUBJICHHS HABECHI Ta BOCEHHM 3a CYMICHOIO BHECEHHS
OlocTuMyIsiTOpa — aHTUCTpecaHTa Ha piBHI 20,3 %. Bcepeanbomy 3a poku JOCIHIIKEHb
3HAQYCHHS JTOCTIIKYBAaHOTO MOKa3HHMKA KoymBajiaochk Bix 17,7 % mo 20,1 %. HanGinpmumi
piBEHb 3aB’sI3yBaHHS BIJIMIYE€HO 332 BHECEHHs po3paxyHkoBoi Hopmu NPK B moennansi 3
M03aKOPEHEBUM TII/DKUBJICHHSIM HAaBECHI a30TOM Ta OOpOM ¥ CyMICHOTO 3aCTOCYBaHHS
Byxkcan bio AMiHOMIIaHTY.

3a manumu gucnepciiHoro anamizy y 2021 pomi (puc. 6.3.1) piBeHb 3aB’si3yBaHHS
TJIO/TIB 32 ONTHUMI30BaHOTO IPYHTOBOTO JKUBJICHHS TTepeBaxkaB Ha 7 % BapiaHT 3 BHECECHHIM
Ni20P9oKgo Ta HA 17 % KOHTpOIBHUI BapiaHT, e H00puBa He BHOCWIM. [lo3akopeHeBe
T1/HKUBJICHHS HABECHI CITPUSUIIO 301UTBIIICHHIO 3HAYE€HHS OCII)KYBaHOTO TTOKa3HUKa Ha 7 %
MOPIBHSHO 3 MPOBEACHHSIM TMIKUBICHHS BoceHU. Y 2022 pori iCTOTHOTO 30UTbIIEHHS
3HAYEeHHS JOCJIPKYBAHOTO TOKa3HUKA HE BIAOYJOCh, aje BIAMIY€HA TEHACHIlS MO0
301IbIIEHHS BIACOTKY 3aB’SI3yBaHHSI TUIOAIB 332 ONTHUMI30BAHOTO TPYHTOBOTO KUBJICHHS Ta
BHECEHHS 010CTUMYJISITOpa — aHTHCTpecanTa (puc. 6.3.2).

PiBenp 3aB’si3yBaHHs MioAiB y 2023 pori mepeBakaB 3a IPYHTOBOTO yJAOOpEHHS
po3paxyHkoBoto Hopmoto NPK nHa 9 % BapianT, ne mobpuBa He BHOcWIHM (puc. 6.3.3).

[To3akopeHeBe BHECEHHS a30Ty Ta O00pY HaBECHI CIIPUSIIO 301IbIIIEHHIO PIBHS 3aB’sI3yBaHHS
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IJ10/11B Ha 5 % TOPIBHSHO 3 BapiaHTOM Jie IT1JKUBJICHHS HE MPOBOIWIN. TaKoX BiaMIueHa

TEHJICHIIISl 1070 30UIbIICHHS 3HAYEHHS MOKa3HUKA IMPU BHECEHHI O10CTUMYJISITOpA —

AHTHUCTPCCAaHTA.

Tabmurs 6.3

PiBenn 3aB’s13yBaHHS II0/1IB JIepeB sI0IyHI copTy Uemmion ApHO 3aJ€KHO Bij

I'PYHTOBOTO yI0OpEHHS Ta [M03aKOPEHEBOI0 MIKUBICHHS, %o.

[TozakopeneBe Pik mocmimkeHHas
IpyHroBe . Cepenne 34
YAOOpEeHHS|  IiKUBIIEHHS BHECCHHA Oi0CTHMYJIATOPA- 2021 2022 2023 TPU POKH
AHTHUCTPECaHTa
Be3 miDKHBICHHS Bona (x) 17,6 18,5 17,0 17,7
Bykcan bio Aminomiant 17,4 19,2 18,0 18,2
= E HagecHi (a3ot + Boga (k) 17,0 19,2 17,9 18,0
@ g 60p) Bykcain bio AMiHOMmIaHT 16,7 19,2 18,8 18,2
= % Bocenu (azort + Bona (k) 17,2 18,9 17,5 17,9
R 2 6op) Byxkcan bio AMiHOmiant 16,0 19,4 18,6 18,0
HagecHi + Bocenu Bona (x) 16,3 18,7 18,5 17,9
(azoT + 60p) Bykcan bio AmiHomiant 16,9 19,6 18,2 18,2
P — Bona (k) 18,3 19,8 18,7 18,9
= Bykcan bio Aminomiant 19,1 19,7 19,1 19,3
& 5 = | HasecHi (azor + Bona (x) 19.6 18,8 19,7 19.4
53 60p) Byxcan bio Aminommant | 20,7 19.5 19.9 20.0
28 £ | Bocenn (asor + Bona (k) 17,5 19,0 19,5 18,7
z 5 2 60p) Bykcan bio Amisomant | 17,1 19,1 19,7 18,6
~  |Hasecni + Bocenu Boxa (k) 18,4 18,8 20,1 19,1
(azot + 60p) Bykcain bio AMiHomiaHt 17,5 19,6 20,3 19,1
= Bes mioKHBICHHS Bona (k) 20,2 19,5 18,9 19,5
% Bykcan bio AmiHomianT 20,3 19,4 19,2 19,6
& HagecHi (a3ot + Bona (k) 20,4 19,1 20,2 19,9
g 60p) Bykcan bio AMiHOIIaHT 20,5 19,7 20,2 20,1
= Bocenu (azor + Bona (k) 19,1 18,7 19,2 19,0
2 6op) Bykcan bio AmiHomianT 19,9 20,1 19,6 19,8
% |Hasecui + Bocenn Bona (x) 18,6 19,7 20,1 19,5
Z (asot + 60p) | Bykcan bio Aminomwmant | 19,6 19,8 20,0 19,8
HIPos 2,0 1,8 1,5 1,0

Bcepennromy 3a poku JOCTIKEHb PIBEHB 3aB’sI3yBaHHS IUIO/IIB ICTOTHO PI3HUBCS Ta

nepeBaxaB y 2022 Tta 2023 pokax, BiamosinHo 19,3 1 19,1 % (puc. 6.3.4). Buecenus

pPO3paxyHKOBOi HOPMHU JIOOpWB CHPUSUIO TMOKPAIIEHHIO 3aB’si3yBaHHA IUIOAIB Ha 9 %

MOPIBHAHO 3 KOHTPOJEM, A€ JoOpHBa HEe BHOCHIU. TakoXX BIIMIYEHO TEHJIEHIUIO IIOA0
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30UTBIIICHHST PIBHS 3aB’sS3yBaHHS IUIOAIB MPH MPOBEJCHHI M03aKOPEHEBOTO MM KUBJICHHS

HABECHI MOPIBHSAHO 3 IHIIUMHU CTPOKaMHU.

PiBenb 3aB’s3yBaHHs MIIOAIB, %0
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Puc.6.3.1 — 6.3.4. PiBeHb 3aB’s13yBaHHS IUIO/I1B IepeB s01yH1 copTy UeMiioH ApHO 3aJ1€kKHO
BiJl TPYHTOBOTO yA0OpeHHs Ta mo3akopeHeBoro mimkuBieHHs: (bJ] — 6e3 moopus, NPK —
Ni20P9oKoo, NPK, — NPK,ospaxymxosuii ,» BII — 06€3 mimpkuBienss (soaa), H — nasecHi (asor +
6op), B — Bocenu (azot + 6op), H+B - HaBecni + Bocenu (azot + 60p), B — Bona, BBA -
Bykcan bio AMiHOIUTaHT) — pe3yabTaTH aucnepciinoro anamsy: 6.3.1 — 2021 p., 6.3.2 —
2022 p., 6.3.3 —2023 p., 6.3.4 — 2021 — 2023 pp.

Cwuita BIUTMBY JOCIIKYBaHUX (DaKTOPIB MO poKaxX ICTOTHO pi3HUIACh (ogaTok E.2).
VY 2021 pori HaiiOiIbIIe HA 3MIHY 3HAYEHHS JOCTIKYBAHOTO MMOKAa3HUKA BIUIMHYB (PaKTOp

«TpyHTOBE yn00peHHs» Ha 47 % Ta «mo3akopeHnese nipkuBiaeHHs» Ha 11 %. Y 2022 poui
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BIUTUB (DaKTOPIB HA JaHUH MOKA3HUK OyB HE BUCOKUM. 3MIHY 3HAY€HHS JOCIIHKYBAHOTO
nokazHuka y 2023 poul cnpuyuHeHO (aKTopaMu: «IpyHTOBE yaoOpeHHs» Ha 40 %,
«MoO3aKopeHeBe MipKUBIEHHD» Ha 13 %.

BusiBieHO CuIbHY KOpPENSLINHY 3aJeXHICTh pIBHS 3aB’sI3yBaHHA IUIOJIB 3
ypoxaitHicTio (r=0,85), kinbkicTio ioAiB (r=0,84), 06’emom kponu (r=0,81), ToBapHOIO
sxicTio moAiB (1=0,79), mnomero muctka (r=0,79), noBxkuHoro narona (r=0,69) ta cepeaHio

3 KUIbKicTIO JucTd (1=0,65), kBiTOK (1=0,54).

6.2. HaBanTa:keHHs AepeB sf10JyHI IJI0AaMH

OAHMH 13 BAXKJIMBUX NOKA3HHUKIB MPOJAYKTUBHOCTI HACA/I)KEHHS € KUIbKICTh IUIOJIB Ha
JepeBi. 3riIHO 3 OTPUMAHUMU B MPOIIECT JOCIHIKEHb TAHUMHU, KIJTBKICTh TIJIO/IB CYTTEBO
3aJie)kaja Bl CE30HY BUPOIYBaHHS Ta CUCTEMH yA00OpEHHS HacaKEHb.

V¥V 2021 poti KITBKICTh TIJI0/11B TIEpeBakajia 3a Mo3aKOpPEHEBOro MiIKUBJICHHS HaBECH1
Ta BOoCeHU (a30T + 00p) B moeHaHHI 3 BHeceHHsM Bykcan bio AmiHorianTy Ha (oHi
I'PYHTOBOTO y100peHHs po3paxyHKoBor HopMoto NPK (ta6i. 6.4). Y 2022 poiii 3HaUeHHS
JOCITIIKYBAaHOTO MOKAa3HUKA MEPEBAXaio Ha ONTUMI30BAaHOMY (POHI IPYHTOBOT'O JKUBJICHHS
Ta T03aKOPEHEBOMY IT/DKUBIICHHS HAaBECHI Ta BOCEHM 3 JIOJAaTKOBUM BHECEHHSIM
OlocTUMYJISITOpa — aHTUCTpecaHTa — 86 mT/aep., mo Ha 30 % mnepeBakaso 3HAYCHHS
MOKa3HHUKA 32 a0COJIFOTHOTO KOHTPOJIIO.

Kinbkicts mmoniB y 2023 poiri nepeBaxkaiio 3a rpyHTOBOro yaoopeHHs NizoPgooKog 3
MaKCUMaJIbHUM 3HAYE€HHSM 3a M03aKOPEHEBOTO IMi/I)KUBJICHHS HABECHI Ta BOCEHU a30TOM Ta
6opom 3a cymicHoro BHeceHHs1 Bykcan bio AmidommanTa — 185 mrt/mep., To/i K y BapiaHTi
a0COJIIOTHOTO KOHTPOJIIO el MOKa3HUK cTaHOBUB 130 mIt/aep., 10 3HAYHO MOCTYyNanoCh
pelTi JOoCHiKyBaHUX BapiaHTiB. BcepeanboMy 3a pOKH JOCHIKEHb KIUIBKICTh IUIOAIB
ICTOTHO pI3HMJIACh 3aJ€KHO BiA YAOOpEHHS Ta TI03aKOPEHEBOrO IMIHKUBICHHS ¢
KOJIMBajach B Mexax Big 98 10 135 mt/aep. Ta MaKCUMaIbHOTO 3HAUEHHSI TOCIIIIKYBaHOTO
NOKa3HUKa OoTpUMaHO y BapiaHTi NizoPooKop 1 NPKyospax. Ta MIIPKUBICHHSM HaBECHI Ta

BOCEHH a30TOM 1 OOPOM 3 10JIAaTKOBUM 3aCTOCYBAaHHSM O10CTUMYJISITOPA — AHTUCTPECAHTA.
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Tadomurs 6.4

KinbkicTh TI0/11B Ha AepeBax fA01yHI copTy UeMIioH APHO 3aJIeXHO Bl IPYHTOBOTO

yIOOPEHHSI Ta M03aKOPEHEBOT0 MiKUBICHHS, IIIT/IEP.

[Tozakopenese Pik mocixeHHS
IpynTose BHECEHHS Cepenne 3a
YAOOPEHHS|  [1iKMBIICHHS 6iocTuMyIsTOpa- 2021 2022 2023 TP POKHU
AHTHUCTPECaHTA

be3 mimpxuBiIeHHS Bora (k) o7 06 130 o8
A Bykcan bio AmiHomuianT 98 70 141 103
S 2 | Hasecni (asor + Boja (k) 100 73 138 104
& 2 60p) Bykcai bio Aminorant | 102 74 149 108
= % Bocenu (azor + Bona (k) 98 69 136 101
R = 6op) Bykcan bio AmiHOMmIaHT 101 73 145 106
Hagechi + Bocenn Bona (k) 106 74 148 109
a3oT + 6op Bykcan bio AMiHOIUTaHT 108 76 157 114

YK
Bes MK B IeHS Bona (k) 114 73 153 113
= A Bykcan bio AmiHoriant 121 79 162 121
j = E HagecHi (a3ot + Bona (k) 125 77 163 121
s B S o0p) Byxkcan bio AMiHOMIaHT 132 81 170 128
28 £ | Bocenn (asor + Boxa (k) 128 76 164 123
Z = g 60p) Byxkcan bio AMiHOMmIaHT 129 78 173 127
~  |HaBecni + Bocenn Boga (k) 134 78 174 129
(a3or + 60p) | Bykcan bio AMiHOTUTaHT 138 82 185 135
S Bona (k) 122 76 150 116
s 8 Byxkcan bio AMiHOMmIaHT 125 79 158 121
= HagecHi (a3ot + Bona (k) 132 78 164 125
% = 60p) Byxkcan bio AMiHOMmIaHT 139 84 172 132
Z % | Bocenn (asor + Boa (k) 130 75 159 121
& 60p) Bykcan bio AmiHomIaHT 136 85 170 130

2 p yK
“  |Hasecni + Bocenn Bona (k) 135 83 169 129
(azor + 60p) | Bykcan bio AMiHOIUTaHT 140 86 178 135
HIPys 22 14 18 18

bararodakropauM aucnepciiHUM aHaji30M BCTAHOBJICHO, IO KUIBKICTh IUJIOMIB Y

2021 pomi (puc. 6.4.1) mepeBakasia 3a ONTHMI30BAHOTO TPYHTOBOTO >KWBJICHHS Ta

M03aKOPEHEBOTO MIHKUBJICHHS HABECHI Ta BOceHU (a30T + 6op). Y 2022 poui KUIbKICTh

IJIO/IB MepeBaxaia 3a IPyHTOBOTO ynoOpeHHs po3paxyHkoBor Hopmoro NPK Ha 13 %

MOPIBHSIHO 3 JIUISHKaMH Jie¢ Jo0puBa He BHOcuiu (puc. 6.4.2). B 2023 poui 3Ha4YeHHs

JTOCITIDKYBAaHOTO TIOKa3HHWKa OyJ0 BHUIIUM 3a IPYHTOBOrO Yya0OpeHHS NizoPgooKog

(BUpOOHMYMIT KOHTPOJB), 110 Ha 17 % mepeBakano MOKa3HUK y BapiaHTi 0e3 ynoOpeHHs
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(puc. 6.4.3). IlozakopeHeBe IIKUBJICHHS HABECHI Ta BOCCHHM CHPHUSIIO 30UIBIICHHIO

KUIBKOCTI TUIOAIB Ha 7 % MOPIBHSAHO 3 IIJIKUBIEHHSM BOCEHHM Ta Ha 13 % MOpIBHSHO 3

JTOCITDKYBAaHUMU JIJITHKAMU, € TKUBIICHHS HE MPOBOINUIIN. BHECEHHS G10CTUMYIIsTOpa

— QHTUCTPECAHTa TAKOX CIPUSUIO 30UIBIICHHIO KUIBKICTI IUIOAIB HAa 6 % MOPIBHSIHO 3

00p0OKOTO IepeB BOJIOTO.
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Puc.6.4.1 — 6.4.4. KinbKicTh m0AiB 101yH1 cOpTy UeMmioHn ApHO 3aJ€KHO BiJ IPYHTOBOTO

ynoOpeHHs Ta no3zakopeHeporo nikusieHHs: (bJ] — 6e3 noopus, NPK — Ni0P9Koo, NPK,

— NPKjospaxymxosnii » BII — 0€3 mijpxusnenss (Boga), H — HaBecHi (a3ot + 60p), B — Bocenun

(a3ot + O6op), H+B - maBecHi + Bocenu (a3otr + 6op), B — Boma, BBA - Bykcan bio

AMIHOIUTAHT) — pe3yJbTaTH JucepciiiHoro anamizy: 6.4.1 — 2021 p., 6.4.2 — 2022 p., 6.4.3
—2023 p., 6.4.4-2021 —2023 pp.
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3rilH0 AMUCTIEPCIMHOTO aHali3y, KIIbKICTh IUIOAIB 1CTOTHO PI3HUIIACH IO POKax
JOCHIIKeHb Ta HaOuibmow Oyna y 2023 pomi (159 mt/nep) (puc. 6.4.4). OntumizoBane
I'PYHTOBE >KMBJICHHS CIPUSIO 30UIBIIEHHIO 3HAYEHHS TMOKa3HuKa Ha 20 % MOpIBHIHO 3
HeynoOproBaHUMHU JIsiHKamMu. [lo3akopeHeBe MiIKUBJICHHS HAaBECHI Ta BOCEHHU CIPHSIIO
301IBIIEHHIO 3HAYEHHS JOCIHIKYBAaHOTO MMOKa3HUKa Ha 12 % MOpiBHSIHO 3 JUISTHKaMH 0e3
MHKABJIEHD. TaK0 BiIMIUEeHA TEHIEHIISA III010 30UIBIIEHHS KUILKOCTI IJIOIB 34 BHECEHHS
010CTUMYJISITOpA — AHTUCTPECAHTA.

Y 2021 pomi HaWOUIBIIMIA BIUIMB Ha KUIBKICTh IUIOAIB MaB (aKTOp «IPYHTOBE
ynooperas» — 56 %, (akTtop «mo3aKOpeHeBEe MIKUBIICHHS» BIUIMHYB Juiie Ha 7 %
(momatox E.3). ¥V 2022 poui Ha 3MiHYy 3HA4Y€HHS JOCHII)KYBAHOTO IOKA3HHWKA BIUIMB
dakTopiB OyB J€II0 MEHIIMM: «IPYHTOBE yAoOpeHHs» — 19 %, «mo3akopeHeBe
M1JPKUBIICHHS — 7 % Ta «BHECEHHS 010CTUMYJIATOpa — aHTUCTpecaHTa» — 6 %. Y 2023 porri
BIUIMB (AaKTOPIB Ha JOCHIDKYBAHMI TOKa3HUK 30UIBIIMBCS, 30KpEMa: «IPYHTOBE
ynoOpeHHs» BIUTMBaJIO Ha 44 %, «M03aKopeHeBe MIHKUBICHHS» — 17 % 1 «BHECEHHS
OloCTUMYJNISITOpA — aHTUCTpecaHTay — 8 %.

BusiBjieHO CHIIBHY KOpPENSIiHHY 3aJIeKHICTh KUIBKOCTI IUIOMIB 3 YPOXKaWHICTIO
(r=0,99), 06’emom kponu (r=0,97), ToBapHOIO AKicTIO TUIOAIB (1=0,93), OCBOEHHSAM ILTOIII
xupieHHs (1=0,92), xuibkicTio quctsa (r=0,91), momero nuctka (r=0,89), cepeannoro
JTOBXHUHOIO maroHiB (1=0,84).

6.3. YpoxkaiiHicTb 1epeB A0IyHi

VYpoxkaiiHICTh HAcaJPKEHb € OJIJHUM 3 OCHOBHUX IIOKa3HHUKIB €(EeKTUBHOCTI
3aCcTOCYBaHHs JOOPUB Yy caay. Brpomosk nepioy npoBeASHHS TOCTIKEHb CIIOCTEPIraBcs
3HAYHUH BIUIMB IOOPHUB HA BPOXKANHICTh IIIOIB cOpTy UemmioH ApHo.

HaiiBumy Bposkaitaicts y 2021 porri (Ta6:1. 6.5) oTpuMaHo 32 BHECEHHS PO3PAXyHKOBOT
Hopmu NPK Ta mo3zakopeHeBoro miqKUBICHHS HAaBECHI Ta BOCeHH (a3oT + 0Oop) Ta
cymicHoro BHeceHHs Bykcan bio Aminorutant (35,9 1/ra), mo Ha 63 % mnepeBuIlyBajo
3HAUCHHS TTOKa3HHWKA 3a a0CONIOTHOTO KOHTpoIto (06e3 BHeceHHs noOpuB). Y 2022 pori

CIIOCTEPITAIOCh 3HUKEHHSI BPOXKAMHOCTI JOCHIIHUX JepeB sO0JyHI MO BCIX BapiaHTax.
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HosaKopeHeBe HiI[)KI/IBJ'ICHHH HaBECHI Ta BOCEHU a30TOM 1 60p0M, B HO€I[HaHHi 3 BHCCCHHIM

Bykcan bio AMiHOMIaHTY COpPUSIIO MIJBUIIEHHIO BPOXKAal0 HA PI3HUX (POHAX I'PYHTOBOIrO

yno0peHHs BIAMOBIIHO, Ha 23, 191 18 %.

Taomung 6.5

VYpoxaliHicTh aepeB s01yH1 copTy UeMIioH ApHO 3aJI€HO BiJl [PYHTOBOIO

yA0OpEHHsI Ta M03aKOPEHEBOTr0 MKUBIICHHSI, T/Ta

[Tozakopenese

Pik mocmimkeHHs

IpyHTOBE ) Cepenne 3a
yao6penns| mimxusnenms  |PrCCCHIA OIOCTHMYIATOPA- ) 2022 2023 | Tpu poku
AHTHUCTPECaHTa
Bes mipKHBICHHS Bona (k) 22,0 16,4 25,2 21,2
Byxkcan bio AMiHOIUTaHT 22,3 17,4 26,1 21,9
= E HagecHi (a3oT + Bona (k) 23,1 18,9 26,3 22,8
@ S 6op) Bykcan bio Aminoriant | 23,8 19,2 27,1 23,4
= % Bocenu (asor + Boxa (k) 22,6 17,5 26,2 22,1
R X 60p) Byxkcan bio AMiHOTUTaHT 23,7 18,6 26,8 23,0
Hagecni + Bocenu Bona (k) 24,8 19,3 27,3 23,8
(azoT + 60p) Byxkcan bio AMiHOIUTaHT 25.4 20,2 28,5 24,7
Bes MpKHBICHHS Bona (k) 26,7 19,5 30,2 25,5
= Byxkcan bio AmiHomiant 29,1 21,5 31,4 27,3
& 5 = | HasecHi (azor + Bona (x) 29.9 20,7 33,2 27,9
Mg = é 60p) Byxkcan bio AMiHOIUTaHT 32,1 22,2 35,1 29,8
28 £ | Bocenn (asor + Bona (k) 31,1 20,3 33,0 28,1
Z 5 g 60p) Bykcan bio Aminomanr | 33,3 21,3 34,5 29,7
- Hagecni + Bocenn Bona (x) 33,8 21,1 34,1 29,7
(azot + 60p) Bykcan bio AmiHomianT 35,6 23,1 39,5 32,7
Be3 mimxuBiIeHHs Bpna (K.) 29,3 20,4 31,3 27,0
= Bykcan bio AmiHomiant 30,4 21,5 32,8 28,2
2 HagecHi (a3oT + Bona (k) 33,1 21,2 34,9 29,7
~ E oop) Bykcan bio AMiHOILIaHT 35,6 23,7 37,1 32,1
Z % Bocenu (azot + Bona (k) 31,9 20,2 33,8 28,6
% 60p) Bykcan bio AmiHomianT 34,0 23,1 36,6 31,3
2 |HaBecni + Bocenn Bona (x) 33,5 22,8 35,1 30,5
(azot + 60p) Byxkcan bio AMiHOIUTaHT 35,9 24,0 40,3 33,4
HIPos 3.4 2,4 3,9 3,2

Haii0Oinpiie 3Ha4eHHS JOCHIKYBAaHOTO TIOKa3HUKA Y

2023 pomi oTpumMaHO 3a

II03aKOPCHCBOI'O HiII}KI/IBJ'ICHHH HaBECHI Ta BOCCHHU B HOC,Z[HaHHi 13 34CTOCYBAHHAM

010CTUMYJISITOpA — AHTUCTPECAHTA HA ONTUMI30BAHOMY (DOHI TIPYHTOBOI'O >KHMBIICHHS

(40,3 1/ra). Halimenmmii yposkaii 21,2 1/ra B c€peIHbOMY 3a POKH JOCIIKEHb OTPUMAHO Y

BapiaHTi 0e3 3acTocyBaHHS yHOOpeHHs, MakcuMmaiabHuii — 33,4 T/ra 3a BHECEHHS
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po3paxyHkoBoi Hopmu NPK, mo3akopeHeBOro mijpKUBJICHHSI HABECHI Ta BOCEHH a30TOM 1
OOpOM Ta CyMICHOTO 3aCTOCYBaHHS O10CTUMYJISITOPA — AaHTUCTPECAHTA.

bararodakropaum aucrnepciiauM a”amizoM y 2021 pomi  3adikcoBaHO HaWBHIILY
BpPOKaNHICTh 32 BHECEHHS PO3PaxyHKOBOI HOpMHU A0OPUB, 1110 Ha 40 % nepeBaxano BapiaHT
ne noopuBa He BHocwiu (puc. 6.5.1). [lozakopeHeBe MiKUBICHHS HABECHI Ta BOCEHU
a30TOM 1 OOpoM crpusijio 30UIBIICHHIO 3HAYEHHS JOCIIIPKYBaHOIO MoOKa3zHuKa Ha 7 %
MOPIBHSHO 3 MPOBEICHHSM IIJKUBJICHHS BOCEHH Ta Ha 18 % MOpPIBHIHO 3 AUISHKAMU 1€
M1HKUBJICHb HE MPOBOJUIU. 3aCTOCYBaHHSA O10CTUMYJNISATOpPAa — AHTHCTPECAHTa CIPHUSIIO
T1JIBUIIICHHIO BpOXKaiHOCTI Ha 6 %

Y 2022 pomi 3HauYeHHsS TMOKa3HMKAa 3a ONTUMI30BaHOro yaoOpenHs Ha 21 %
MepeBaXalio HEeyJA00pIOBaHI JUISTHKHA, TI03aKOPEHEBE ITIJKHUBJICHHS HABECHI Ta BOCEHU
CIPUSIIO MiABUIIEHHIO BPOXKAHOCTI TJI0/IIB HA 8 % TMOPIBHAHO 3 MiIXKUBJIECHHSIM BOCEHU
(puc. 6.5.2). O6poOka JiepeB 610CTUMYIISATOPOM CHpUsiiia 301JIbIIICHHIO BpOKaitHOCTI Ha 8 %
MTOPIBHSHO 3 00POOKOIO JIePEB BOJIOKO.

Bpoxaitnicte minoniB 'y 2023 poui 3a BHECEHHS PO3PAXyHKOBOI HOPMH A0OPHUB
nepeBaxkana MaiKe Ha TPETUHY 3HAUYCHHS MTOKa3HUKA Ha HEYIOOPIOBAHUX UISHKAX (pUC.
6.5.3). Ilo3akopeHeBe BHECEHHS a30Ty Ta OOpPY HABECHI Ta BOCEHU CHPUSIIO 301IBIIICHHIO
BpOKaifHOCTI 101B Ha 10 % MOpiBHAHO 3 BECHSHUM IIKUBICHHAM Ta Ha 18 % mopiBHSAHO
3 JUISHKaAMW JIe HE TPOBOJWIM Ti/UKWUBIEHb. Tako)X BIiAMIYEHA TEHJCHINS MO0
M1JBUILIEHHS BPOKAMHOCTI MTPHU 3aCTOCYBAHHI 010CTUMYJISTOpPA — AHTUCTPECAHTA.

Bcepennromy 3a poku mociimkeHsb (puc. 6.5.4) naiiBuiry BpoxkaitHicTs (31,9 1/ra)
orpuMano y 2023 porii, mo Ha 9 % Oinbiie otpumanoro y 2021 porri 3HaueHHs Ta Ha 55 %
pesynbTraty 2022 poky. BpoxaliHicTh JepeB 3a ONTHUMI30BaHOTO yHoOpeHHS Ha 4 %
MIEPEBUIIYBAJIO 3HAUYCHHS 32 BHECEHHS Nj20P9Kog, Ta Ha 32 % nminsgaku 6e3 ymoOpeHHS.
Busiiena 3anexHicTh 100 30UIBIICHHS 3HAYEHHS JOCIIIKYBAHOIO IOKa3HUKA MPH
MPOBEJICHHI MO3aKOPEHEBOTO MiIKUBJICHHSI HAaBECHI Ta BOCEHU 3a CYMICHOTO BHECEHHS

Byxkcan bio AMiHOMIIaHTYy.
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BpoxaitHicTs, T/Ta

6.5.1 6.5.2
40,0 40,0
HIPos=1, _ _
35.0 HIPos=1,4  HIPos=1,0 35,0
HIPo5=0,8 HIPos=0,7
30,0 30,0 HIPos=1,0
25,0 25,0
200 wmse  ceomil v - 200 = s oEE x@
e — S ® S 0 = N - N -
N e SIS ISR 150 - N - N SIS
15,0 BJINPKNPK, BII HBH+B B BBA ’ B NPKNPK, BII HBH+B B BbA
IPYHTOBEC TIO3aKOPECHCBE IPYHTOBE TO3aKOPCHECBE
6.5.3 6.5.4
40,0 40,0
HIPos=1 = -
oo T MR HIPSELL e HIPes=0,7 HIP0s=0,8
’ ’ HIPos=0,7 HIPos=0,5
30,0 30,0
25,0 25,0
200 oa= caxml@ oo 200 weE wa=H =eS@ oo
SRS Q@. g ASF N&&8 4S8R S&
15,0 150 e
BANPK NPK, BII H BH+B B BBA agau g%f Ezmﬂf mg
IpYHTOBE I03aKOpPEHEBE N AN Z % an m
Poku IPYHTOBE  II03aKOPEHEBE

Puc.6.5.1 — 6.5.4. BpoxaiiHicTh TUIOMIB s07dyHI copTy UemmioH ApHO 3alekHO Bif
IPYHTOBOTO yA0OpeHHsI Ta mo3akopeHeBoro mipkuBieHHs: (b — 6e3 mobpus, NPK —
Ni20P9oKoo, NPK, — NPK,ospaxymxosuii ,» BII — 6€3 mimpkuBienss (soaa), H — nasecHi (asor +
6op), B — Bocenu (azot + 60p), H+B - HaBecHi + Bocenu (a3ot + 60op), B — Boma, BBA -
Bykcan bio AMiHOIUIaHT) — pe3ysbTaTH AMCHEpciiiHOorO aHamizy: 6.5.1 — 2021 p., 6.5.2 —
2022 p., 6.5.3 —2023 p., 6.5.4 — 2021 — 2023 pp.

Cuita BIUTMBY JOCIIKYBaHUX (DaKTOPIB MO poKax 1CTOTHO pi3HWIACK (moaaTok E.4).
B 2021 pomi HaWOIbmIMKA BIUIMB Ha ITOKA3HUK BPOXKAWHOCTI CIPHYUHEHO (HaKTOPOM
«rpyHTOBE ynoopeHHs» Ha 71 %, hakTop «1m03akopeHeBe MiIKUBICHH BIULIMHYB Ha 12 %,
a «BHECEHHS OloCTHUMYJSITOpa — aHTuUcTpecaHTa» Ha 3 %. Ha 3MmiHy 3HaueHHs

JOCTIKYBaHOTO ToKa3HUKa y 2022 porli BIIUHYIN (DaKTOPH: «IPYHTOBE YJOOPEHHS Ha
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47 %, «mo3akopeHeBe NIKUBICHHS» Ha 14 % Ta «BHECeHHS OlOCTUMYISITOpa —
antuctpecanta» Ha 10 %. Y 2023 poii Ha MOKa3HUK BPOKAWHOCTI MaJId BIUIMB (paKTOpHU:
«rpyHTOBe yaoOpeHHs» (60 %), «mo3zakopeneBe mimkuBieHHD» (15 %) Ta «BHEceHHA
o0locTumyisitopa — antuctpecanta» (7 %).

CunpHy KOPEJAIINHY 3aJIeKHICTh BPOYKAWHOCTI HACA/HKCHBb BHUSBIICHO 3 KUIBKICTIO
mwioaiB (r=0,99), cepeanroro macoro mioay (r=0,99), 06’emom kponu (r=0,96), npupocTom
niameTpy mramba (r=0,96), ToBapHOIO siKicTIO MWIOAIB (1=0,92), OCBOEHHSIM JepeBaMu
o xkuBiaeHHs (r=0,89), cepennto 3 KinbKicTio naroHis (1=0,47).

JJist XapakTEepUCTUKU 1HTEHCUBHOCTI TIJIOJIOHOIIEHHS Ta MPOJAYKTUBHOCTI HACA[KCHb
s10JTyHI BUKOPUCTOBYIOTh MMOKA3HWKH: HABAHTAXKCHHS JEPEB IJI0IaMHA Ha OJWHMINIO TUTOIII
MONIEPEYHOro IMepepizy AlaMerpa mramMOy, HaBaHTXKCHHS Ha OJUHUIIIO IUIONI JIMCTOBOI
MOBEPXHI Ta HA OJMHUIIIO 00’ €MY KPOHH.

3a pe3ysbTaTaMH HAIIMX JOCHiIKeHb (Ta0n. 6.6) HaBaHTaKEHHS BpOXKaro Ha 1 cm?
nepepizy mramba gepeB copTy UemrmioH ApHO mepeBakajao 3a IPYHTOBOTO YI0OpEHHs
Ni20P9oKogg Ta NPKpospax. CyMICHO 3 MO3aKOpPEHEBUM MIJKUBIECHHSIM HABECHI Ta BOCEHU
(asot + 60op) Ta BHeCeHHAM OiocTUMYyATOpa — anTUCTpecanTa — 0,57 Kr/cm? , 1m0 Maibke
BJIB14l O1/IbIII€ HI’K 3HAYEHHS MMOKAa3HUKA HA JUISTHKAX KOHTPOJIBHOTO BapiaHTYy.

Bararodakropuum gucrnepciitHum aHaitizoM (puc. 6.6.1) BCTaHOBJIEHO, 110 3HAYEHHS
JOCITIIKYBAaHOTO TOKa3HWKAa 3a OINTHMI30BAHOTO YJIOOpeHHs TmepeBaxkano Ha 35 %
3HAYCHHS MTOKa3HUKa Ha J1IsHKaxX 0e3 ynoOpeHHs. [lozakopeHeBe MmiKUBICHHS HAaBECHI Ta
BOCEHHU a30TOM 1 0OpOM CIPHSUIIO 30LIBIIICHHIO 3HAUYEHHS JOCIIKYBAaHOTO MOKa3HUKA Ha
23 % mopiBHSAHO 3 KOHTPOJIEM.

HaiiGinpmmii BIUIMB Ha 3HAYEHHS JOCHIKYBAaHOTO TOKa3HUKA Maiu (haKTOpHu:
«TpYHTOBE yAOOpeHH» Ha 44 %, «1mo3akopeHeBe miKUBICHH» Ha 16 % (goxatok E.5).

BaxxnuBuM TOKa3HMKOM, IO XapakTepuzye poOOTy JIMCTKOBOTO amapary €
HABaHTAKEHHS BPOKAEM Ha OJMHUIIIO JUCTKOBOI MoBepxHi (kr/m?). Haiibinbe 3HaueHHS
JOCITIKYBAaHOTO TIOKAa3HWKA OTPUMAHO 3a BHECEHHS B TPYHT Ni20P9oKoy cymicHo 3

00pOOKOIO JIepeB 010CTUMYIIATOPOM — aHTHCTPECaHTOM (4,72 kr/M?). 3HaYeHHS OKA3HUKA
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3a ONTHMI30BAaHOTO YyJOOpeHHsS OyJ0 HEICTOTHO MEHIIMM TOPIBHSHO 3 BUPOOHUYUM

KOHTPOJIEM.

Tadmurs 6.6

[Iutoma mpOAYKTUBHICT JepeB A0IyHI cOpTy UeMIioH APHO 3aJI€KHO Bl

ynoOpeHHs Ta Mo3akopeHeBoro mimkuBieHHs (2023 p.)

[To3axopeHeBe [Toka3HHUKH MPOTYKTUBHOCTI, KT
IpyHTOBE BHECEHHS Ha 1 cm? Ha 1 m? 3
YIAOOPEHHS |  miKUBIICHHS 6iocTumynsTOpa- nepepizy JINCTKOBOL ,Ha Im
. |00'eMy KpoHU
aHTHCTPECaHTa mramoy MOBEPXHI
be3 mimxuBIeHHs Bona (x) 0,30 4,11 4,52
Byxkcan bio AMiHOTaHT 0,38 4,17 4,82
2 E Hasecni (a3ot + Boga (k) 0,39 4,19 4,67
@ 2 60p) Bykcain bio AMiHOomIaHT 0,37 4,06 4,85
= % Bocenn (azor + Boza (k) 0,34 4,06 4,53
R 2 oop) Bykcan Bio AmiHOIIanT 0,40 4,00 4,88
HagecHi + Bocenu Bona (k) 0,38 4,01 4,81
(azot + 6op) | Bykcan bio AmiHOIUIaHT 0,40 4,04 5,07
be3 mimxkuBaeHHs Bona (x) 0,42 4,58 2,05
= Bykcan bio AmiHomiant 0,42 4,72 5,38
Mg = = | HasecHi (asot + Bona (k) 0,46 4,44 5,35
K] 60p) Bykcan bio AMiHOmTaHT 0,48 4,47 5,65
58 £ | Bocenn (asor + Bona (k) 0,42 4,48 5,43
Z 5 g 6op) Bykcan bio AMiHOIUIaHT 0,50 4,60 5,65
= HagecHi + Bocenu Bona (k) 0,53 4,51 5,72
(azor + 60p) | Bykcan bio AmiHomanT 0,57 4,63 6,16
be3 mimkuBieHHsS Bona (1) 0,41 4,34 5,28
= Byxkcan bio AMiHOIUTaHT 0,45 4,34 5,54
a HagecHi (a3ot + Bona (k) 0,53 4,51 5,84
~ E 60p) Bykcan bio AmiHOmIanT 0,48 4,48 6,09
Z % Bocenu (azor + Bona (k) 0,49 4,32 5,57
§* 6op) Bykcan bio AmiHomianT 0,54 4,59 5,79
= HagecHi + Bocenu Bona (k) 0,50 4,05 5,48
(azot + 6op) | Bykcan bio AmiHOIUIaHT 0,57 4,31 6,04
HIPos 0,09 0,90 0,87

3a manumu gucnepciitHoro aHamizy (puc. 6.6.2) ymoOpeHHs Ni20P9oKog crpusiio

30UTBIIEHHIO TUTOMOI MTPOYKTUBHOCTI Ha 12 % mopiBHSIHO 3 KOoHTpoJjeM. Haiibinbiue Ha

3MiHY 3HAYEHHS JOCIIKYBAaHOTO MOKA3HHUKA BIUIMHYB (DAKTOpP «IPYHTOBE YAOOpEHHS» -

15 % (momatox E.6).

O,Z[HI/IM 3 BAXIIMBHUX HOK&SHI/IKiB, MO XapaKTCpUlye l'[pOI[YKTI/IBHiCTB HaCaPKCHb €
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NUTOMa TMPOAYKTUBHOCTI 3 pO3paxyHKy Ha o00°’eM KpoHu. HaiiOinbpine 3HadeHHs
JOCJIIIKYBAaHOTO TTOKAa3HUKA OTPUMAHO 3a BHECEHHSI B IPYHT N 120P9oKoo , mo3akopeneBoro
T1JDKYWBIICHHS HABECHI Ta BOCEHM a30TOM 1 60poM cyMicHO 3 00poOkoto nepeB Bykcan bio
AminomanToMm — 6,16 kr/m’. BHeceHHS pO3paxyHKOBOI HOpPMHM HOODUB CyMIiCHO 3
M03aKOPEHEBUM MIDKUBJICHHSIM HaBECHI Ta OOpOOKOIO JepeB O10CTUMYISATOPOM —
AHTUCTPECAHTOM CIIPHSUIIO HEICTOTHOMY 3MEHIIIEHHIO ITUTOMO1 ITPOYKTUBHOCTI MOP IBHSTHO

3 BUPOOHUYHMM KOHTPOJIEM.

(o))
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3 6.6.1z 6.6.2
%0,55 HIPos= c 5,00
~ 05=0,04 >
8 0.50 HIP05=0,03 HIP05:0,03 E NE HIP05:0,3 F(Z)<F05
20, g g Fp<Fs
5 045 é E 4,50
> =
o,
20,40 Z 9
g = 24,00
o 0,35 =8 :E
= Q
o o A
5 0,30 5 23,50
5025 ~ %S S o o \o < 5 ® 0 = ® \o = S~
o wel | | S S S = S G ey aef | oy |
%()20 S oo i — 8!:‘300 < <t =t < <t =t < <t
5§ 7 BINPKNPK, BII HBH+B B BBA = 7 BIANPKNPK, BIl HBH+B B BBA
= IPYHTOBE [03aKOPEHEBE [PYHTOBE M03aKOPEHEBE
6.6.3
3
o HIPos=0,31
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< 5,70
=
.
H oen
L =
= E 5,20
= =
> Z
= S 470
= = S = = N
oS - < e - <t
g < v W Wi
E 4,20 BANPK NPK, BIl H BH+B B BBA
= IPyHTOBE T03aKOPEHEBE

Puc.6.6.1 — 6.6.3 [IutoMa mpoyKTUBHICTH JIepeB sS0IyHI copTy Uemmion ApHO 3aliexKHO
B1JI IPYHTOBOT'O YJ0OpeHHS Ta no3akopeHeBoro mipkuBieHHs: (b — 6e3 noopus, NPK —
Ni20P9oKogg, NPK, — NPK,ospaxymrosuii » BII — 0€3 mijxuBnenns (Bona), H — HaBecHi (asor +

6op), B — Bocenn (azot + 60op), H+B - nHaBecHi + Bocenn (azot + 60p), B — Boma, BBA -
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Bykcan bio AMiHOIIaHT) — pe3yabTaTu AMCIepciinoro anamsy: 6.6.1 —Ha 1 cM? nepepisy
mTamOy 6.6.2 Ha 1 M? TMCTKOBOI MOBEPXHI, 6.6.3 —Ha 1 M> 00'eMy KpOHHU.

3a panuMu OaratoakTOpHOrO JIucIepciiHoro aHamizy (puc 6.6.3) onTumizoBaHe
I'PYHTOBE >KMBJICHHS CIIPUSIO 30UIBIIEHHIO 3HAYEHHS MOKa3HUKa Ha 19 % MOpIBHAHO 3
KoHTposieM. [lo3akopeHeBe MmiKUBJICHHA HaBECHI Ta BOCEHU (a30T + 0o0p) CHIpusiio
1ICTOTHOMY 30UIBIIIEHHIO TUTOMOT MPOTYKTUBHOCTI Ha 9 % MOPIBHSAHO 3 KOHTpOJieM. Takox
BiJIMIY€HA TEHJICHIIS MIOAO0 301IbIIEHHS 3HAYEHHS JOCHIPKYBAaHOTO IMOKAa3HHUKA TMpU
BHECEHHSI 010CTUMYJIATOPA — aHTUCTPECAHTA.

Ha 3MiHy 3Ha4eHHS TUTOMOI TPOJIYKTUBHOCTI Ha 00’€M KPOHHM BIUIUHYJIU BCl
JOCIIIKYBaH1 (pakTopu: «IpyHTOBE yaoOpeHHs» Ha 40 %, «1mo3aKkopeHeBe MiIKUBJICHHS
Ha 6 % Ta «BHECEHHs 010CTUMYJIATOPA — aHTUCTpecaHTa» Ha 6 % (moxatok E.7).

BucHoBku 10 po3ainy 6

1. KUlbKiCTh KBITOK 3a IPpyHTOBOrO ynoOpeHHsT Ni20PoKg HA 9 % mepeBumuio
3HAYEHHA MOKa3HHWKa Yy BapiaHTi 0e3 ynoopenns. [lo3akopeHeBe MiKUBIICHHS HABECHI Ta
BOCEHH a30TOM Ta OOPOM CIPUSIO 301BIICHHIO 3HAUSHHS JJOCHIKYBAaHOTO TTOKa3HUKA Ha
11 % mopiBHSIHO 3 BapiaHTOM 0€3 ITiI>KUBIICHHS.

2. Ilpu onTMi30BaHOMY YAOOPEHHI KIJTBKICTh 3aB’s131 Ha 18 % mepeBakasa BiAMOBIIHE
3HAYCHHS TOKa3HWKa 3a BIJACYTHOCTI ynoOpeHHs. Ilo3akopeHeBe NiTKUBICHHS JepEB
HABECHI Ta BOCEHU CHPUSIIO 30UIBIIEHHIO 3HAYEHHS JTOCIIKYBaHOTO Moka3Huka Ha 11 %
MOPIBHSIHO 3 KOHTpoJseM (0e3 mipKUBIIEHHS ), a 00poOKa aepeB OiocTumynaTopom Ha 5 %
301JIBIIMIIA KITBKICTH 3aB’sI31 IOPIBHSHO 3 00POOKOIO IEPEB BOIOKO.

3.3a ONTHMI30BAaHOTO TIPYHTOBOIO YAOOPEHHS BHSBJICHO 301IbIIEHHS PIBHSA
3aB’s13yBaHHSA TUIOJIB HA 9 %, a npu mopigHomMy BHeceHH1 N20P9oKogo Ha 7 % mopiBHSHO 3
KoHTpoJieM (6e3 noOpuB). [TozakopeHeBe MiHKUBICHHS a30TOM 1 OOpPOM HABECH1 CIPHUSIIO
30UTBIIEHHIO PiBHS KOPUCHOI 3aB 5131 Ha 3 % MOPIBHSIHO 3 MPKUBJICHHSIM BOCEHH.

4. Buecenns po3paxyHkoBoi HopmMu NPK cripusiio 3011bI1I€eHHIO HaBaHTaXXEHHS JEPEB

miogamu Ha 20 % MOPIBHSAHO 3 HEYTOOPIOBAaHUMU NUITHKaMu. [lo3akopeHeBe miKUBIICHHS
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HABECHI Ta BOCEHU CHPUSIIO 30UIBIICHHIO 3HAYE€HHSI JOCIIHKYBAHOTO MTOKa3HUKa Ha 12 %
NOPIBHSHO 3 IUIIHKaMu 0€3 MiI>KUBJICHb.

5. BposkaiiHiCTh iepeB 3a ONTUMI30BaHOTO yA0OpeHHS Ha 4 % nepeBuIllyBaio 3HaYEHHS
noka3Huka 3a BHeCEHHS Ni20P9oKoo, Ta Ha 32 % ninsiHku 6e3 ynoOpeHHs, Mo3aKopeHEBe
T1/HKUBJICHHS HABECHI Ta BOCEHU a30TOM 1 OOPOM CIIPHUSIIO 30UTBIIIEHHIO BPOJKAMHOCTI Ha
9 % MOPIBHAHO 3 MIKUBICHHSM BOCEHU Ta Ha 17 % MOPIBHIHO 3 KOHTPOJIEM.

6. [luToMa TPONYKTHBHICTH Ha IUIONIYy MONEPEYHOro mepepidy mrTamba 3a
ONTUMI30BaHOTO YJI00peHHs nepeBaxkana Ha 35 % 3HayeHHS MOKa3HMKA Ha JIISHKaX 0e3
ynoOpenHs. Ilo3akopeHeBe MiKUBJICHHS HABECHI Ta BOCEHH a30TOM 1 OOpOM CIPHSIO
30UJIBIIIEHHIO 3HAYEHHS JOCJII)KYBAHOTO OKa3HUKA Ha 23 % MOPIBHSHO 3 KOHTPOJIEM.

7.3a 1pyHTOBOrOo ymoOpeHHs NjxPoKoy BusABICHO 30IIBIIEHHIO MHTOMOI
MPOJYKTUBHOCTI 3 PO3PAaxyHKy Ha OJIMHULIO IUIONII JMCTKOBOI MOBepxHi Ha 12%,
NOPIBHSHO 3 AUIIHKaMU 0e3 y100peHHs.

8. OnTuMizoBaHe IPYHTOBE KUBIICHHS CIPUSLIIO 301JIBIIIEHHIO TUTOMOI PO TyKTUBHOCTI
3 pOo3paxyHKy Ha OJIMHUII0 00’ eMy KpoHHU Ha 19 % mopiBHSAHO 3 KOHTpoJieM. [To3akopeHene
MIJDKUBIICHHS HABECHI Ta BOCEHHM a30TOM 1 OOpPOM CIPHSJIO ICTOTHOMY 301JIBIIICHHIO
MIATOMOI MPOAYKTUBHOCTI Ha 9 % TMOPIBHIHO 3 KOHTpoJjeM. Takok BiaMiueHa TCHICHIS
O/I0 30IIBIIICHHS 3HAYCHHS JOCHiIPKYBaHOTO TOKa3HWKa TpH BHeceHHsS Bykcam bio

AMIHOIJIaHTA.
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PO3J1J1 7
TOBAPHA SAKICTbD IIVIOAIB AABJIYHI COPTY UEMIIIOH APHO 3AJIEKHO
BIJI IPYHTOBOI'O YIOGPEHHS TA IIO3AKOPEHEBOI'O NIIKUBJIEHHSA

OuiHroour  €PEeKTUBHICTh arpOTEXHIYHUX 3aXOAIB, 30KpemMa yaoOpeHHs, 3a
BUPOIIYBAaHHS TUIOJIOBUX HACA/PKCHb, BAYKJIMBO BPAaXOBYBATH X BIUIMB Ha SKICHI TOKA3HUKH
IUIO/IIB 32 PI3HUMU MOKa3HUKaMHU.

7.1. Cepennst Maca mjioAaiB si0JIyHi

BaxxnuBUM MOKAa3HUKOM, IIO XapaKTEPHU3Y€E SAKICTh BUPOIICHOI MPOIYKIIII € cepeaHs
Maca IMIoAIB. 3a pe3yibTaTaMu MPOBEACHHUX JOCHIKEHb, BUSBICHO ICTOTHUMN BILIUB
I'PYHTOBOTO Y0OPEHHS Ta MMO3aKOPEHEBOT'0 IMIIKUBJICHHS Ha CEPEIHIO Macy oAy (Tadn.
7.1). Y 2021 porui HaiOUIBIIO BOHA OyJa 3a MO3aKOPEHEBOIO IMiJKMBIICHHS HABECHI Ta
BOCEHM a30TOM 1 OOpoM cyMicHO 3 BHeceHHsM Bykcan bio AmiHomianTy Ha QoHi
IpyHTOBOrO YyI00peHHST Ni0PooKoy — 156,3 1., mo Ha 15 % mnepeBaxano 3HaAYEHHS
JIOCITIIKYBaHOTO MOKa3HUKA Ha KOHTPOJIbHUX JUTSTHKAX.

Xapaktepusyroun nokazHuku 2022 poky MOKHa BIAMITUTH, IO CEPEIHS Maca MIOAY
3a BHEeCeHHs1 po3paxyHkoBoi HOpMu NPK mnepeBaxkana Ha 8 % 3HAaueHHS MOKAa3HUKA Y
BapianTi 06e3 10o0puB. MaKCHUMaJIBHOTO 3HAYEHHS TIOKAa3HWKA OTPUMAHO TMIPHU
MO3aKOPEHEBOMY IMIPKUBJICHHI HAaBECHI a30TOM Ta OOpOM CyMIiCHO 3 OOpOOKOIO JiepeB
010CTUMYJISITOPOM — aHTUCTPECAHTOM Ha ()OHI OMTHMI30BAaHOTO I'PYHTOBOTO KUBJICHHS —
170,3 r.

2023 pik xapakTepU3yBaBCS 3MEHIICHHSIM CEPEeIHbOI Mach IUIOMAIB TIO BCIX
JOCTKyBaHUX BapiaHTax. HaliMeHIIOro 3HaueHHs JOCIKyBaHOTO 110 Ka3HUKA OTPUMAHO
3a M03aKOPEHEBOI0O MiHKUBICHHS BOCEHH a30TOM Ta OOpOM Ha HeynoOproBaHOMY (DOHI —
109,6 r., mo Ha 19 % HIWKYe MacH TUIOY 3a MO3aKOPEHEBOTO TIKUBIICHHS HaBECHI Ta
BoceHH (a30T + 60p) Ta BHeceHHs Bykcan bio AMiHomutaHTy Ha ¢OHI IPYHTOBOT'O BHECEHHS
pO3paxyHKOBOi HOpMHU n100puB. BcepenHbomy 3a Tpu POKHM TMPOBEACHHS JOCIHIIKEHB

cepenHs Maca 1oy s0myHi Oyna B Mexkax 132,0 — 153,1 r. HaOyBarouyu MaKCUMaJIbHOTO
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3HAYCHHS 32 [T03aKOPEHEBOTO ITiKUBJICHHS a30TOM 1 60pOM CYyMICHO 3 610CTUMYJIATOPOM -
AHTUCTPECAHTOM Ha ()OH1 BHECEHHS ONTUMI30BaHOI HOPMH JIOOPUB.
Taomung 7.1
CepenHst maca 110/1iB s10J1yH1 copTy UeMiioH ApHO 3aJI€KHO Bijl IPYHTOBOTO

yAOOpEHHS Ta MO3aKOPEHEBOTO MII>KUBJICHHS, T.

[To3zakopenese Pik mocimkeHHs
IpyHToBE . CepenHe 3a
yaoGperns| mimKupicuns  [PRCCCHAA OIOCTHMYIATOPA- )| 2022 2023 | tpu poku
aHTHCTpECaHTa
Bes mipKHBICHHS Bona (k) 135,7 149,3 110,9 132,0
Byxkcan bio AMiHomiant 136,0 150,0 112,5 132,8
2 E HagecHi (a3ot + Bona (k) 139,0 1553 112,6 135,6
L? g 60p) Byxkcan bio AMiHomiant 140,0 156,3 110,8 135,7
5 % Bocenu (azor + Bona (k) 138,7 152,0 109,6 133,4
R E 60p) Byxkcan bio AMiHomiant 141,7 153,7 112,6 136,0
HagecHi + Bocenu Bona (k) 141,3 156,7 110,8 136,3
(azot + 6op) Byxkcan bio AMiHomiant 142,0 158,7 113,2 137,9
Bes M pKHBICHHS Bona (k) 142,0 160,3 118,0 140,1
o Byxkcan bio AMiHomiant 146,0 163,0 117,6 142,2
5 = E HagecHi (a3ot + Bona (k) 144,7 162,3 120,2 142.4
E E 2, 60p) Byxkcan bio AMiHOomiant 146,7 165,0 124,1 145,2
g g (E) Bocenu (azor + Bona (k) 147,0 161,7 118,9 142,5
Z = = o0p) Byxkcan bio AMiHOIUTaHT 155,0 164,0 119,8 146,3
= HagecHi + Bocenn Bona (k) 152,0 164,0 123,0 146,3
(azot + 6op) Byxkcan bio AMiHOTUTaHT 156,3 169,0 128,2 151,2
S —— Bona (k) 1453 161,3 123,3 1433
4= Byxkcan bio AMiHomuiant 146,7 163,3 124,7 144,9
8 HagecHi (a3oT + Bona (x) 151,0 163,7 127,7 147,5
£ E 60p) Byxkcan bio Aminommant | 1543 170,3 129,3 151,3
Z % Bocenn (azor + Bona (k) 148,0 162,7 127,2 145,9
@ 60p) Byxkcan bio AMiHOIUIaHT 151,0 164,7 128,2 148,0
Q. |HamecHi + Bocenu Bona (k) 150,0 165,3 124,8 146,7
(azot + 60p) Byxkcan bio AMiHOIaHT 155,0 168,3 135,9 153,1
HIPos 19,1 19,4 13,4 17,1

baratodakTopHuM IuCHEpCIHHUM aHaAII30M BCTAHOBIIEHO, 1110 CEPEAHS Maca IUIOAY Y

2021 porri iCTOTHO PI3HMJIACH B 3QJIEKHOCTI BiJ] BapiaHTIB IPYHTOBOTO YyIOOpPEHHS, Tak

BHECEHHSI PO3PAXyHKOBOI HOPMH JOOPHUB CIIPUSLIIO 301IbIIIEHHIO 3HAYEHHSI JJOCI1KYBaHOTO

nokazHuKa Ha 8 % TMOpiBHAHO 3 AUISHKaMU 0e3 ymoopenns (puc. 7.1.1). ¥V 2022 ta 2023

pokax cmocrtepirajgach MoAiOHa TEHAEHIIA MO0 3MIHM CEpeAHbOI Macu IUIOAY B
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3QJICKHOCTI Bijl BapiaHTIB yJ00peHHs. Tak onTuMi3oBaHE IPYHTOBE JKUBJICHHS CIPHSIIO
M1JBUIIICHHIO 3HAYEHHS MOKa3HUKa Ha 7 Ta 14 % mopiBHSAHO 3 KOHTpoJieM (0e3 100puB).
Taxos criocTepiranach TEHIEHITIS IIOI0 3MiH CEPEeTHBOI MACH IOy TIPH TI03aKOPEHEBOMY
M1JKUBIICHH] @30TOM 1 0OpOM Ta BHECEHHI O10CTUMYJISITOpa — aHTUCTpecaHTa (puc 7.1.2,

puc.7.1.3).

7.1.1 7.1.2
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IPYHTOBE  IO3aKOPEHEBE

Puc.7.1.1 — 7.1.4. Cepenns Maca 1iojaiB si0yHI copTy UemiioH ApHO 3ajexHO BiJ
IPYHTOBOTO yH0OpeHHs Ta mo3akopeHeBoro mimkuBieHHs: (bl — 6e3 noopus, NPK —
Ni20P9oKogg, NPK, — NPKospaxyurosnii, BII — 0€3 mijxuBnenns (Bona), H — HaBecHi (a3or +
6op), B — Bocenn (azot + 6op), H+B - HaBecHi + Bocenn (azot + 60p), B — Boma, BBA -
Bykcan bio AMiHOMIaHT) — pe3yabTaTu AucHepciiaoro anamizy: 7.1.1 — 2021 p., 7.1.2 —

2022 p., 7.1.3 — 2023 p., 7.1.4 — 2021 — 2023 pp.
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Bcepennbomy 3a mepiog MPOBEACHHS IOCHIIKEHb CEpelHs Maca IUoay s0iIyHi
ICTOTHO pi3HWIach Ta nepeBaxkana y 2021 Tta 2022 poxkax, BianoBigHo Ha 21 1 24 %.
OnTuMmizoBaHe BHECEHHsI JOOPUB CHPHUSIIO 30UTBIIEHHIO MacH mioay Ha 9 % mopiBHSHO 3
KoHTpoJieM. [lo3akopeHeBe MiKUBIEHHS HABECHI Ta BOCEHU a30TOM 1 OOPOM CHPHUSIO
30UTBIIICHHIO CepeAHBhOi MacH TwioAy Ha 4 % MOpIBHSAHO 3 AUISHKaMH O€3 TiIKHUBIICHD
(puc. 7.1.4).

VYV 2021 poiii HaOUTBIINKA BIUIUB HA Macy TJI0Ay MaB (JaKTOp «IPYHTOBE YAOOPEHHS» —
18 %, ¢akTop «mo3akopeHeBe MiKUBIICHHS BIUIMHYB juile Ha 6 % (momatok XK.1). ¥V
2022 porii Ha 3MIHY 3HaY€HHS JOCII)KYBaHOTO MOKa3HUKA BIUIMHYJIH (DaKTOPH : KIPYHTOBE
yaoOpeHHs» — 19 % Ta «mo3zakopeHeBe miikuBiaeHHs» — 4 %. Y 2023 poili BigMIu4€HO
CYyTT€BE 30UIBbIICHHS BIUIMBY Ha JOCTIPKYBAaHHM TOKa3HUK (HaKTOpy «IPYHTOBE
ynoOpeHHs» — 45 %.

BusiBieHO cUbHY KOPENSIINHY 3aJIKHICTh CEPEeHbOI MAaCH IO 3 YPOXKAUHICTIO
(r=0,99), xinpkicTio wioAiB (r=0,97), 06’emom kponu (r=0,95), TOBapHOIO SKICTIO TUIOAIB
(r=0,91), BMicTOM cyxux po3uuHHUX pedoBuH (1=0,71).

7.2. ToBapHicTh M10iB A0JyHI

Buxin ToBapHOT MPOAYKIIil 3aJI€KUThH BiJl COPTOBHX OCOOJIMBOCTEH, pO3MIPY Ta Macu
IUJIO/IIB, IPYHTOBO-KJIIMATUYHUX YMOB BUPOIIYBAHHS, a TAKOXK arpOTEXHIYHUX MPUIOMIB,
30KpeMa 3acTOCyBaHHS JOOpWB Yy IUIog0oBHX HacamkeHHsx [171]. 3a pesynpratamu
MPOBEJCHUX JOCTIKEHB TUIOAM BUIIOTO Ta MEPIIOro TOBAPHUX COPTIB CKJIaIall OCHOBHY
YaCTUHY OTPUMAHOTO BpOXKaro sI0IyK.

VY 2021 poui HalBUIIMKA CyMapHUW BHX1J IUIOAIB BHUIIOTO Ta MEPIIOTO TOBAPHUX
COPTIB OTPUMAHO 32 ONTUMI30BAHOTO IPYHTOBOTO KHUBJICHHS B IO€JHAHHI 3 T03aKOPEHEBUM
I1)KUBJICHHSIM HAaBECHI1 Ta BOCEHHU a30ToM 1 0opom — 77,4 % Ta y BapiaHTi 3 BHECEHHSIM B
IpyHT Ni20P9oKop Ta mozaxkopeHeBUM MiKUBICHHSM HABECHI Ta BOCEHU CYMICHO 3
o0po0Okoto aepeB Bykcan bio Aminornantom — 77,2 %. HaliMeHuii moka3HUK OTPUMAHO
3a BIZICYTHOCTI TPYHTOBOTO YAOOPEHHS 3 TI03aKOPEHEBUM ITiKUBJICHHSM BOCEHH a30TOM 1

o6opom — 67,2 %.
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V¥ 2022 porri 3Ha4€HHS JOCIIKYBAaHOTO MOKAa3HUKA MEPEeBaXKao 3a MO3aKOPEHEBOT O

M1JKUBJICHHS] HABECHI Ta BOCEHU CYMICHO 3 BHECEHHSIM O10CTUMYJISITOpa — aHTUCTPECAHTA

Ha ¢oHi rpyHTOBOrO BHECEHHS Nj20P9oKogg Ta po3paxynkosoi Hopmu NPK — 81,3 ta 80,9 %,

[0 ICTOTHO TEPEBUIIYBAJO 3HAUYECHHS MOKAa3HUKA y BapiaHTI aOCOJIIOTHOTO KOHTPOJIIO.

[Toni6Ha TeHmeHIis U100 30UTBIIEHHS BUXOAY IUJIOJIB BHUIIOTO Ta MEPUIOTO0 TOBAPHHUX

copTiB crnoctepirasiach y 2023 pori, Tak HaWBUIIMN BUX1J OYB 3a ONTHUMI30BAaHOIO

I'PYHTOBOT'O >KMBJICHHS Ta MO3aKOPEHEBOrO MIKUBJICHHS HABECHI Ta BOCEHH (a30T + 6op)

CyMicHO 3 00po0Okoto nepeB Bykcan bio Aminornantom — 83,6 %.

CymapHuil BUXij BUILOTO 1 IEPIIOT0 TOBAPHUX COPTIB IUIOAIB s10IyH1 copTy Uemrion

APpHO 3aJI€5KHO BIJ] IPYHTOBOT'O YJIOOPEHHS Ta 03aKOPEHEBOI0 MIKUBIEHHS, %

[Tozakopenese Pix mocmimxeHHs
IpynToBe BHECEHHS CepenHe 3a
YIOOpEHHS| I KUBIICHHS OiocTuMymsTOpa- 2021 2022 2023 TPHU POKH
AHTUCTpPECaHTa
Bes mi/pKHBICHHS Bona (k) 70,3 75,5 77,2 74,3
Bykcan bio AmiHnoruiant 71,3 76,3 77,4 75,0
= E HasecHi (asor + Boga (k) 72,4 76,1 79,2 75,9
@ S 6op) Bykcan bio Aminomiast| 72,9 77,2 79,2 76,4
X % Bocenn (asor + 6op) Bona (x) 67,2 75,4 77,9 73,5
R = Bykcan bio Amidoruranr| 69,6 75,8 78,7 74,7
Hagecni + Bocenn Bona (k) 74,3 76,7 80,5 77,2
(azot + 60p) Bykcan bio Aminoruiaar| 75,1 77,8 81,0 77,9
Bes mipkHBICHHS Bona (k) 73,7 77,9 79,2 76,9
= Bykcan bio Aminoruiant 75,0 78.4 79,8 77,7
5 = E HagecHi (a3ot + Bona (k) 74,6 79,1 80,4 78.0
s B S o0op) Bykcan bio Aminoranr| 75,6 79,0 80,8 78,5
el B P Bona (k) 743 78,4 79,4 77,4
Zz 5 g [Bocenn @301+ 00p)p o E o Avinomnant| 74,4 78,7 80,1 77,7
= HagecHi + Bocenn Bona (k) 75,3 80,6 81,6 79,2
(azot + 60p) Bykcan bio AmiHoruiant 77,2 81,3 82,2 80,2
bes mimkuBneHHs Bf)z[a (K) 744 784 80,7 77,8
= Bykcan bio Aminoruanr| 74,7 79,0 81,3 78,3
& Hagecni (a3oT + Bona (k) 75,6 79,3 81,8 78,9
~ E oop) Bykcan bio Aminomnanr| 75,4 79,5 82,1 79,0
Z % Bocenu (asot + 6op) Bona (x) 74,6 78,2 81,1 78,0
§* Bykcan bio Aminormaar| 75,3 79,0 82,2 78,9
2 | HasecHi + Bocenu Bona (k) 77,4 79,9 82,8 80,0
(azot + 60p) Bykcan bio Aminorutaar| 76,6 80,9 83,6 80,3
HIPos 6,1 5,6 6,0 5,7
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[lepeciuyHo 3a pokM AOCHIIKEHb HAWBUINMKA BUX1A IUIOMAIB BUIIOTO Ta MEPIIOTO
TOBAapHUX COPTIB OTPUMAHO 32 M03aKOPEHEBOT'O IMiIKUBJICHHA HABECHI Ta BOCEHM (a30T +
O00p) CyMICHO 3 BHECEHHSIM OIOCTUMYJISITOpa — aHTUCTpecaHTa Ha (OHI IPYHTOBOTO
yaoOpeHHst po3paxyHkoBoro Hopmoro NPK — 80,3 %. Cnocrtepiranocsi 3MeHIICHHS
3HAYEHHS JIOCIIPKYBAHOTO IMOKAa3HUKA 3a MOPidHOTO BHECEHHS N 120P99Koo, X0ua BoHO OyI10
HEICTOTHUM. HalHWXK4YMii TOKa3HUK TOBApHOCTI IUIOMIB OTPUMAHO Yy BapiaHTI 3

M03aKOPEHEBUM IT1JKUBJICHHSIM BOCEHH a30TOM 1 O0POM Ha HEY10OPIOBAaH OMY IPYHTOBOMY

bowi — 73,5 %.

7.2.1 7.2.2
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X
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Puc.7.2.1 — 7.2.4. CymapHuii BUXiJ BHUIIOTO 1 MEPIIOTO TOBAPHUX COPTIB ILIONIB SIOTYyHI
copry YemmioH ApHO 3aJeKHO BiJ TIPYHTOBOTO YyOOOPEHHS Ta I03aKOPEHEBOTO

nikuBnenHs: (bl — 6e3 no6pus, NPK — Ni20PoKog, NPK, — NPKpspaxyncosuii, BII — 0€3
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niKUBIICHHS (Bojaa), H — HaBecHi (a30T + 60p), B — Bocenu (azor + 60p), H+B - HaBecHi +
BoceHu (azor + Oop), B — Boma, BBA - Bykcan bio AMiHOIUIaHT) — pe3ynbTaTH
nucriepcitHoro anamizy: 7.2.1 — 2021 p., 7.2.2 — 2022 p., 7.2.3 — 2023 p., 7.2.4 — 2021 —
2023 pp.

bararodakTopHM qUCTIEPCIHHIUM aHai30M BCTAaHOBJICHO, IO TOBAPHICTH TUIOAIB Y
2021 porui 3a ONTUMI30BAHOTO YAOOpPEHHS IMepeBaxkaja Ha 5 % KOHTPOJbHUN BapiaHT
(puc. 7.2.1). Ilo3akopeHeBe MIIKUBJICHHS HABECHI Ta BOCEHU a30TOM 1 OOPOM CIIPHSIIO
M1JIBUIIICHHIO TOBAPHOCTI IJIOAIB Ha 5 % MOPIBHSHO 3 MiHPKUBJICHHSIM BOCEHHU.

Y 2022 pomi 3Ha4YeHHS JOCHIHPKYBAHOTO TIOKAa3HHMKA TIEPEBAXKAIO 3a BHECEHHS
PO3paxyHKOBOT HOPMU JI0OPUB Ta O3aKOPEHEBOTO M1/ I>)KUBJICHHSI HABECH1 Ta BOCEHU (a30T +
oop) (puc. 7.2.2). Ilpu BHeceHHI O1OCTHMYJATOpPAa — AHTHCTPECaHTa ICTOTHHX 3MIH HE
croctepirasiocb. ToBapHicTh TwioAiB y 2023 poui mnepeBaxkajga 3a ONTHUMI30BaHOTO
IPYHTOBOTO XUBJEHHS Ha 4 % BapiaHT 0e3 yIOOpeHHs, a MO3aKOPEHEBE MIIKU BIICHHS
HABECHI Ta BOCEHU a30TOM 1 00pOM CIIPUSLIIO OUTBIIOMY BUXOTY TIJI0/IB BUIIIOTO Ta IMEPIIOTO
TOBAapHUX COPTIB Ha 3 % MOPIBHSIHO 3 KOHTpoJieM (puc. 7.2.3).

ToBapHICTh TUIOAIB BCEPEIHHOMY 3a POKH JOCIIDKEHb ICTOTHO pi3HWJIACh Ta
nepeBaxana y 2023 pomi (80,4 %), 1m0 3Ha4YHO TEPEBUIYBAJIO 3HAYCHHS TMOKa3HHUKA B
nonepeaHl poku AocHikeHb (puc. 7.2.4). llopiuHe BHECEHHSI pO3pPaxyHKOBOiI HOPMH
TOOpUB CIPUSIIO MOKPAIIEHHIO TOBAPHOCTI MI0AiB Ha 4 % MOpPIBHIHO 3 KOHTpojeM (0e3
ynoOpenHsi). IlozakopeHeBe TIIPKUBJICHHS HABECHI Ta BOCEHHM CIPUSUIO 1CTOTHOMY
30UTBITICHHIO BUXO/TY TIJIOJIB BUIIOTO Ta TIEPIIOTO TOBAPHUX COPTIB MOPIBHSHO 3 PEIITOIO
JOCTKyBaHUX BapiaHTiB. BiaMiueHa TeHIEHIS 11010 MOKPAIIEHHIO TOBAPHOCTI TJIOIB
npu 00poOIIl AepeB 010CTUMYIATOPOM — AHTUCTPECAHTOM.

Cuna BIUIMBY AOCTIIKYBaHUX (DAaKTOPIB IO POKax iCTOTHO pizHMIACh (noaatok XK.2),
Tak y 2021 poiri HalOUTBIINNA BIJTUB HA 3MIHY TOBAPHOCTI IUIOIB MaJIH (DAKTOPH: «IPYHTOBE
ynoopenss» — 20 % Ta «mo3akopenene mipKuBiIeHHs» — 11 %. 3MiHy 3HaUeHHS MOKa3HUKA

y 2022 pori cipuunHEeHo (pakTopamMu: «IpyHTOBE ynoOpeHHs» Ha 18 % Ta «mo3akopeHeBe
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nipKUBICHH» Ha 6 %. Y 2023 polrl Ha MOKa3HUK TOBAPHOCTI TUIO/IB BIUTMBAIH (haKTOPHU:
«IpyHTOBE yAOOpeHH» Ha 14 %, «1103aKkopeHeBe MIHKUBICHH» — 9 %.

CunpHy KOpEJSLIiHY 3aJIeKHICTh TOBAPHOCTI IJIOJIIB BUSIBJIEHO 3 KUIBKICTIO TJIOJIIB
(r=0,93), ypoxaitnictio (r=0,92), cepennboro macoro wiony (r=0,91), miomiero JucTKoBO1
noBepxHi Ha rektapi (r=0,91), mpupoctom niametpa mramOy (r=0,90).

7.3. XiMiunuid ckiaajx a0JayK

OpHuM 13 KIIIOUOBUX (PAKTOPIB, 110 BIJIMBAE HA MOKMBHY LIHHICTH IJIOMIB SIONYK, €
Horo ximMiyHu# ckian. BiH 3aexXuTh BiJ psiy YMHHUKIB, a caMe: MOTO/IHIX YMOB, (a3u
300py IUIOIIB 1 MiHEpaIbHOTO XuBJIeHHS. Hez0anancoBaHe KUBJIEHHS, 0COOIMBO a30THUMU
JT0OpHUBaMHU HETATUBHO BILJIMBAE HA SIKICHI MOKa3HUKH oiB [172, 173].

B pesynbrari Hamumx MOCHIKEHb MpoBeaeHux yrnpoaosxk 2021 — 2023 pokiB, BMICT
CyXUX pO3YMHHUX PEYOBHH HaWBHUIIMM OYB y BapiaHTl ONTUMI30BAHOTO IPYHTOBOIO
YKUBJICHHSI Ta MO3aKOPEHEBHUM ITIKUBJIECHHSAM a30TOM 1 OOPOM Ta CyMICHMM BHECEHHSIM
OlocTuMyIsiTopa — antuctpecanta (tabdmn. 7.3, momgarok XK.3).

bararoaktopHuM JUCHEpCIMHMM aHATI30M BCTAHOBJIEHO, IO BMICT CYXHX
PO3YMHHHUX PEUOBHUH Y IUIOAAX 33 POKU JOCITIIPKEHb ICTOTHO P13HUBCS Ta epeBakan y 2022
porri — 13,0 % (puc. 7.3.1, nogatok XK.4). BHeceHHs po3paxyHKOBOT HOPMH TOOPUB CIIP USLIIO
30UIBIIICHHIO 3HAYEHHSI MOKa3HUKa Ha 8 % MopiBHSAHO 3 KOHTpoJieM. [Ipu mo3akopeHeBomy
1/HKUBJICHH] HABECHI Ta BOCEHU (a30T + 60p) Ha 11 % migBUIIUBCSA BMICT CyXHUX POZYMHHHIX
PEUYOBHH Y IUIOAAX, MMOPIBHSIHO 3 KOHTpoJjeM (0e3 mimkuBieHHs). O6poOka nepeB Bykcan
bio AMiHOIIIIaHTOM CripHsiia 30UTBIIEHHIO 3HAUYCHHS JOCIIKYBAaHOTO MOKa3HUKa Ha 7 %
MOPIBHSAHO 3 KOHTPOJIEM (BOJA).

CunbHY KOPEISIIHY 3aJeKHICTh BMICTY CYXMX PO3UYMHHUX PEYOBHH BHUSBIICHO 3
KiTbKicTO ToiB (r=0,74), ypoxaiiHictio (r=0,73), ocBoeHHAM 1ot xkuBieHHs (1=0,75),
KUTbKICTIO TUCTS (1=0,86).

BMmicT 1mykpiB y miogax € KIIOYOBUM IIOKa3HUKOM iX SIKOCTI, OCKUIBKM BOHHU
MOKPAIIYIOTh CMAaKOBI BJIACTHBOCTI Ta 3a0€3MeUyl0Th TPUBAIIIINI TepMiH 30epiranns. 3a

nepio MPOBEICHHS JOCIIIKEHb BMICT IIYKPIB B IUIOJaX 301IbIIYBABCS MIPHU 3aCTOCYBaHHI
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I'PYHTOBOI'O y,ZlO6pCHHSI Ta IIO3aKOPCHEBOI'O HiI[)KI/IBJ'IeHHH, TaKa TGHI{CHHiSI CHOCTCpiFaJIaCB

B IHIIKUX JOCJIIPKEHHSIX 3 yA0oOpeHHsM s101yHi [69,137,163].

Tabomurs 7.3

[Toxa3HMKK XIMIYHOTO CKJIaay IUIOAIB A0IyH1 copTy UeMIioH APHO 3aJI€KHO Bij

I'PYHTOBOTO yJIOOPEHHS Ta MO3aKOPEHEBOTO M KUBIICHHS (cepenne 3a 2021 —

2023 pp.), %

[Tozakopenese
IpyHTOBE BHECEHHS Cyx1 po34MHHI o TutpoBani
yIOOPEHHs|  ITiIKUBJIEHHS OiocTuMymsTOpa- pedyoBuHH, %o Hyxpn, % KHUCIIOTH, %o
aHTHCTpPECaHTa
be3 niokuBiIeHHS B.Oﬂa (K) 9,3 7,3 0,32
Bykcan bio Aminomiant 10,2 7.9 0,31
= E HagecHi (a3ot + Bona (k) 9,9 7,7 0,35
L§* S 60op) Byxkcan bio AMiHomaaT 10,7 8,3 0,35
E % Bocenu (ag()T + Bona (K) 1 1,1 8,6 0,29
R E 60op) Bykcan Bio AmiHOIIanT 11,3 8.8 0,33
Hagecni + Bocenn Bona (x) 10,9 8,5 0,32
(azot + 60p)  |Bykcan bio AMiHorianT 11,5 9,0 0,28
bes mimxuBiIeHHs Bona (1) 10,1 7,9 0,33
= Bykcan bio AmiHomianT 10,9 8,5 0,28
€ 5 = | Hasecni (asor + Bona (x) 10,9 8,5 0,33
Mg = é 60p) Byxkcan bio AMiHOIant 11,5 9,0 0,33
& Lsgm = | Bocenn (azot + Bona (x) 10,7 8,3 0,31
z = g 60p) Bykcan bio AMiHomiaHT 11,4 8,9 0,33
~  |Hasecni + Bocenu Boxa (k) 10,9 8,5 0,32
(azor + 60p) |Bykcan Bio AminomaanTt 11,7 9,1 0,32
be3 mimxuBIeHHs B.Oﬂa (K.) 11,0 8,6 0,33
= Bykcan bio AmiHomiant 11,1 8,6 0,32
a HagecHi (a3ot + Bona (k) 10,9 8,5 0,32
~ E oop) Bykcan bio AMiHOILIaHT 11,7 9,1 0,32
Z % Bocenu (azor + Bona (k) 11,1 8,7 0,30
% 60p) Bykcan bio AMiHOMIaHT 12,4 9,7 0,31
2 |HaBecHi + Bocenu Bona (x) 11,7 9,1 0,32
(azor + 60p)  |Bykcan bio AMiHormianT 12,4 9,7 0,32
HIPys 0,8 0,7 0,04

B cepennbomy 3a mepio] MpoBEACHHS JOCIIHKEHBb BMICT I[yKPiB 3aJIC)KHO BiJl BApiaHTy
YKUBJIEHHSI KoJIMBaBcs B mexax 7,3 — 9,7 %, Ta MakCUMaJbHOIO 3HAYEHHS MOKA3HUKA

OTPUMAHO 3a ONTUMI30BAHOTO IPYHTOBOTO yIOOpPEHHS Ta MO3aKOPEHEBOTO MiHKUBICHHS
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a30TOM 1 60poM cyMicHO 3 00poOKoro JiepeB Bykcan bio AMIHOIIIIaHTOM B CTPOKH: BOCEHU
Ta HaBeCH1 1 BoceHu (Tabi. 7.3)

3a JaHUMU JUCTIEPCIMHOrO aHajizy, BCEpEeAHbOMY 3a POKHU JOCIIKEHb BMICT I[yKpPiB
y mnoaax mepeBaxar y 2022 pomi ta cranoBuB 10,1 %, mo Ha 25 % mnepeBunryBaio
3HaueHHs mokasHuka y 2021 porti ta Ha 33 % y 2023 porti (puc. 7.3.2). 3a onTEMi30BaHOTO
IPYHTOBOTO >KMBJICHHS BMICT IIyKpiB Ha 8 % mepeBakaB BIANOBIAHE 3HAYCHHS Ha JIIJITHKaX
0e3 ynoOpenHs. [lo3akopeHeBe MiIKUBJICHHS HACaPKEHb HABECHI Ta BOCEHH CHPUSIO
M1JBUIIEHHIO IYKPUCTOCTI 1oiB Ha 11 % mopiBHSIHO 3 KOHTpoJsieM (0e3 M1KUBICHHS).
3actocyBanHsa Bykcan bio AMIHOIUIaHTY cripusiio 301IBIIIEHHIO 3HA4 €HHS JOCIIPKYBaHOTO
NOoKa3HUKa Ha 7 % MOPIBHSIHO 3 KOHTPOJIEM. BUSIBIEHO CUIIbHY KOPEJSILINHY 3aJIEXKHICTD
BMICTY LIYKPIB Y IJTI0/IaX 3 KUIbKICTIO mioaiB (r=0,74), ypoxaitnicTio (r=0,73), cepeHboI0

Macor mwioay (r=0,71) Ta oGepHeHy 3aJIeXKHICTh 3 KUCJIOTHICTIO T101iB (1= - 0,27).
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Puc.7.3.1 — 7.3.4. Ximiunuii ckiaja mioiB 01yHi copty Uemmnion ApHO 3a€XKHO Bi
IPYHTOBOTO yJIOOpEHHS Ta MO3aKOPEHEBOro MikuBieHHs (cepenne 3a 2021 — 2023 pp.):
(B — 6e3 nodpus, NPK — Ni20P9Kog, NPK, — NPKospaxynrosnii » BII — 0€3 HimKuBICHHS
(Boma), H — naBecHi (azot + 60p), B — Bocenu (a3ot + 60p), H+B - HaBecH1 + BoceHu (a30T
+ 60p), B — Bona, BBA - Bykcan bio AmiHOMmIaHT) — pe3ynpTaTH AUCIIEPCIHOTO aHaTI3y:
7.3.1 — BMICT CyXHUX PO3YMHHUX PEYOBHUH, 7.3.2 — BMICT IIYKPiB, 7.3.3 — BMICT TUTPOBAHUX
KHCJIOT.

OpraniuHi (TUTPOBaHi) KUCIOTH 3HAYHOIO MIPOIO BIUIMBAIOTh HA CMak IUIofiB. Ha
BIJIMIHY BIiJl IHIIMX PEUYOBHMH, KHUCIOTHICTh MIiJAAETHCA OUIBIIIA 3MiHI IMiJI BIUIMBOM
MOTOJAHUX YMOB B IIpolLiect Jo3piBaHHA A01yk [175].

3a poKu MPOBEACHHS JIOCIIPKEHb HE BUSIBJICHO 1CTOTHOTO BIUTMBY CUCTEM YIOOPEHHS
Ha BMICT TUTPOBAHMX KHUCIOT y miojax (tabn. 7.3, momatox JK.9). BimmiueHa nwuiie
TEHJEHIIs [IOA0 MiJBUILIEHHS KHUCIOTHOCTI IUJIOAIB MPHU IMO3aKOPEHEBOMY I1KUBICHHI1
HABECHI a30TOM Ta OOpOM Ha HEyAoOprOBaHOMY IpyHTOBOMY (oHi. baratodakropaum
JUCTIEPCIMHUM  aHaATI30M BCTAHOBJICHO, 1110 3HAYEHHS JOCJIPKYBAaHOTO IMOKa3HHMKa
nepesaxano y 2021 poui Ha 25 % 3HaueHHs nokasHuka 3a 2022 pik. [pyHTOBE yI0OpEHHS
HE MaJi0 BIUTMBY Ha 3MIHY 3HAUYCHHS MOKA3HHKA, a IMO3aKOPEHEBE MiHKUBJICHHS HABECHI
CHPHSUIO 301UIBIIEHHIO BMICTY TUTPOBAHUX KUCIJIOT y Tuiofax Ha 10 % MOpiBHSIHO 3 PEIITOI0
BapiaHTIB ITiKUBJICHHS.

7.4. CTpykTypa napeHximMu mjioaiB

[lornmuHaHHA TPYHTOBUM KOMIUIEKCOM TOXKMBHUX €JIEMEHTIB Ta iX MEPEeMIICHHS B
pociuHi € (pakTopamu, 110 BIUIMBAIOTh Ha (DOPMYBaHHS T€HEPATUBHUX OPraHiB Ta SKICTb
mwioaiB. OcHOBHaA 3ajaya €(PEeKTHUBHOI CHCTEMH >KWBJICHHS HACAQDKCHb SOMyHI — II€
3a0€3MeUYeHHS ONTUMAIFHUX YMOB JUIsl IOCATHEHHSI BUCOKHUX YPOKaiB, a TAKOX MATPUMKA
¢b1310710T19YHUX Ta 610XIMIYHUX ITPOIIECIB, 110 CIPUSIIOTh OTPUMAaHH IO TUIOJIB BUCOKOT SIKOCT1
[56, 175 - 177]. BuBueHHs aHATOMIYHOI CTPYKTYPH IUIOJIIB € BOXKJIUBUM JIJISI BUBHAUCHHS
iXHBOI MPHUIATHOCTI JO TPAHCIOPTYBaHHS Ta TpuBagoro 30epiranHa. Baxnuswuii

TEOPETUYHUHN ACTIEKT TAKOXK MOJIATAE Y BU3HAYEHH1 PO3MIPIB MapEHXIMHUX KIIITUH M'SKyIIa
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IJI0/IB, MO0 OINIHUTH CMAaKOB1 BJIACTUBOCTI CBUXUX MoAiB [178,179]. B cyyacHii
CaJIBHUYIN JiTEpaTypi HEAOCTAaTHHO MTOCHIAHUIBKUX POOIT, MPUCBIUYCHUX BHUBUYCHHIO
CTPYKTYPH MapEeHXIMH TUIOJIIB sIOJIYHI B 3aJI€KHOCT1 BiJl MIHEPAJIbHOTO JKMBJICHHS.

3riJIHO JJaHUX, OTPUMAHUX B MPOLEC] JAOOPATOPHUX JTOCIIIJKEHB IUTOAIB A0IyHI COPTY
Yemmion ApHO BHIHO, ITI0 TPYHTOBE YAOOPEHHS IO PI3HOMY BIUIMBAJIO HA JOCIIIKyBaHUI
noka3Huk. Ha moyatky ix pocty — 10 aumHs BCl BapiaHTH JOCHIIAY Mald KIITUHA Mamke
OJIHaKOBOI'0 PO3MIpY, 3 HEICTOTHUM MEPEBAXKAHHSIM Y BapiaHTI ONTUMI30BAaHOTO YI0OpEHHS
Ha 9,2 MKM TMOpiBHSHO 3 KoHTpoJieM (puc.7.4). lls 3akoHOMIpHICTH MOXe OyTH
OOTrpyHTOBaHa MOJIJIOM KJIITHH IUIOMIB, SIK1 3aBEPIIYIOTHCS B II€H MEpioJl, TOMY CYyTTEBOTO
BIJIMBY MIiHEpAJIbHE KUBJIEHHS Ha pO3MIpU HE BUABIEHO. IIpy MOBTOpHOMY JTOCIHIIKEHHI
T10/11B s10TyH1 yepe3 14 qHIB BiIMIUYE€HO HEICTOTHE 30UIBIIICHHS pO3MIpPY KIIITHH Y BaplaHTax
BUPOOHUYOTO KOHTPOJIO 32 MOPIYHOr0 BHECEHHST Ni20P9oKogo Ta y BapiaHTi 3 BHECEHHSIM
PO3paxyHKOBOT HOpMU A0OpUB — HA 5,3 Ta 5,1 MKM MOPIBHSHO 3 KOHTPOJIEM.

B nepmiit nexani ceprins (07.08) BigmideHo diTke hOpMyBaHHS Ta 301BIIICHHS KIIITUH
M0 BCIX JOCHIJKYBaHUX BapiaHTaX 3 HE3HAUYHUM IEPEBAKAHHSM y BapiaHTI 3 BHECEHHAM
Ni20P9oKoo (BHpOOHMUMII KOHTPOJIb) Ta y BaplaHTl 3 ONTHUMI30BAaHUM TIPYHTOBUM
xuBleHHsM.[I[pyn aHaTOMIYHOMY NOCIIKEHHI B TpeTiit Aekasi ceprHs (21.08) BinOynock
3HauyHE 30UIbLIEHHS pPO3MIPIB KIITMH NapeHXIMM Ta IX BHUJOBXKEHHS Y BapiaHTi
BUPOOHUYOTO KOHTPOJIO — 172,2 MKM Ta 3a BHECEHHS po3paxyHKkoBoi Hopmu NPK — 172,6
MKM, 10 Ha 9 % mnepeBaxayio BapiaHT 0e3 100puB. IlopiBHSIIBHUEN aHami3 3pi3iB,
MIPOBEICHUI Y 3aKJIFOYHHI TIEP10JT TOCHTIIKEHD (4 BEPECHSI ), BUSBUB MTEPEBAKAHHS PO3MIpPIB
KJIITUH y 000X BapiaHTax IpyHTOBOro ynoOpenHs mo Ha 17,0 ta 20,5 MkM mepeBaxkano
3HAYCHHsI MOKAa3HHUKA 32 KOHTPOJIIO.

OTxe, aHAMI3yIOUX JlaHl aHATOMIYHOI OyJ0BH TUIOAIB sI0JMyHI copTy YemmioH ApHO
MOXHa CTBEp/IKYBaTH, IO Ha IMOYAaTKOBUX eTanax (opmMyBaHHS IUIOAIB J1OJaTKOBE
MIHEpaJbHE >KUBIICHHS MaiKe HE BIUIMBAE HA PO3MIPU NAPEHXIMHUX KIITUH. Y
NOJaibIIOMY, MiJl 4Yac POCTY IUIOJAIB, MiHEpalbHI J0OpWBa CHPHUSIOTH 30UIBIICHHIO

napaMeTpiB KJIITHH MMapeHXIMH.
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be3 no6pus | Ni120PooKoo (BUpoOHUUMT NPK popaxyﬁKOBnﬁ
(KOHTpOJIb) KOHTPOJIb)

1 -10.07.2023p.; 2 — 24.07.2023p.; 3 — 07.08.2023p.; 4 — 21.08.2023p.; 5 — 04.09.2023p.

Puc. 7.4 Crpykrypa mapeHXIMHUX KJIITHH IUIOMIB si0JyHI copty Yemmion ApHO

3aJIe)KHO Bif rpyHTOBOTO yaoopeHHs. [lominka mkamu Bignosigae 0,1 M.
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BucnoBku 10 po3ainy 7

1. 3acTocyBaHHSI ONTUMI30BAHOT'O IPYHTOBOI'O YI00PEHHS CPUSIIO 301IbIIEHHIO Macu
oy Ha 9 % nopiBHSHO 3 KOHTposieM (0e3 1o0puB). [TozakopeHeBe miKUBICHHS HABECH1
Ta BOCEHU a30TOM 1 OOpOM CIIpusiiIO 301IBIIIEHHIO 3HaUYEHHSI TTOKa3HUKa Ha 4 % MOPIBHSIHO
3 TIsTHKaMu 03 ITiPKUBIICHb.

2. HaliBuimuii BUXiJl IUTIO/IB BHILIOTO Ta MEPIIOTO TOBAPHUX COPTIB OTPUMAHO 32
MO3aKOPEHEBOTO MiXKUBJICHHS] HABECHI Ta BOCEHHU (30T + OOp) CyMICHO 3 BHECEHHSM
Bykcan bio Awminoruianty Ha ()OHI IPYHTOBOTO YAOOPEHHS PO3PAXyHKOBOK HOPMOIO
NPK - 80,3 %, 1110 cripusiyio 301IbIIEHHIO 3HAYSHHS TOCIPKYBaHOTO OKa3HUKA TTOPIBHSIHO
3 KOHTposieM Ha 8 %.

3. BMicT cyXuX pO3UYMHHHUX PEUOBHMH Yy IUIOAaX sSOJIyHI 3a BHECEHHS PO3PaXyHKOBOI
HOpPMHU JTOOpUB MepeBakaB Ha 8 % 3HAUEHHS MOKA3HHUKA Ha JUISTHKax 0e3 ynoopenns. [lpu
M03aKOPEHEBOMY MMiPKUBJIEHHI HaBECHI Ta BOCEHU a30TOM 1 6opom Ha 11 % migBUIIUBCS
BMICT CyXUX PO3YMHHHMX PEYOBHH Yy TUIOJaX, TTOPIBHIHO 3 KOHTpoJieM (0e3 MiKUBIICHHS).
O6poOka JiepeB O1OCTUMYJISTOPOM - AHTUCTPECAHTOM CHPHUSIIO 301JIBIIEHHIO 3HAYEHHS
JTOCITIIKYBaHOTO MOKa3HUKa Ha 7 % MOPIBHSIHO 3 KOHTPOJIEM (BOJA).

4. BMICT myKpiB TepeBakaB 3a OMTHMI30BAaHOTO TPYHTOBOTO >KMBIIEHHS Ha 8 %
NOPIBHSAHO 3 KOHTposieM. [lo3akopeHeBe MiAKUBICHHS HACAKEHb HABECHI T4 BOCEHU
CIPUSUIO TIABUIIECHHIO BMICTY I[yKpy B Iionax Ha 11 % mopiBHSHO 3 KOHTposieMm (0e3
nipKUBJIEHHS ). 3actocyBaHHs Bykcan bio AMIHOMIAHTY COPUsUIO 30UIbIIEHHIO 3HAYECHHS
JOCITIIKYBaHOTO TIOKa3HUKa Ha 7 % MOPIBHSIHO 3 00pOOKOIO AEPEB BOJIOIO.

5. [lozakopeHeBe MiIKUBICHHS HaBECHI, HA (JOHI IPYHTOBOTO YAOOPEHHS, CIIPHLIIO
30UTBIIEHHIO BMICTY TUTPOBAHUX KUCIOT Y I10/1ax Ha 10 % mopiBHSAHO 3 pEIITOI0 BapiaHTIB
iKUBJICHHS. BHeCEHHS TOOPWB y TPYHT ICTOTHOTO BIUTMHY Ha JOCTIHKYBaHHUHN MOKa3HUK
HE MaJo.

6. BHecenHs MiHepalnbHUX JOOpPUB Ha MOYATKOBUX e€Tanax (QopMyBaHHS IUIOJIB

(JTumeHb MicA1lb) Maiike HE BIUTMBAE Ha PO3MIPU MAPEHXIMHUX KIITHUH. Y MOJAIBIIOMY, i
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yac pPOCTY IUIOJMIB, MiIHEpajbHI JOOpHUBA CHPHUSAIOTH 30UIBIICHHIO IapaMeTpiB KJIITHH
HNapEeHXIMH.
CIIMCOK OIIYBJIKOBAHUX ITPAIIb 3A MATEPIAJIAMMU J10 PO3JALTTY VII
1. AAxosenko P.B., Tpyme [.M. SIkicHI MOKa3HUKH TUIOAIB sIOJyH1 COPTY YEMIIOH APHO
3QJIEKHO BiJI cucTeM yaoOpeHHs. CyuacHi nioxoou 00 6upowy8aHms, nepepooKu i
30epieants NPoOYKYii POCIUHHUYMEA: Mamepiaiu O00nogioell B8CeyKPAaiHCbKoi HAYKOBO -
NpaKmuyHoi Koughepenyii 30006ysauie suwjoi oceimu i moarooux suenux. Mukonais, 2024. C.
49 - 51
2. Trushev I.M. Quality indicators of Champion Arno apple fruits depending on
optimized fertilizer. XXVIII International scientific and practical conference «Prospects of

Innovative Development in Science and Technology». Gothenburg, 2024. P. 15— 17.
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PO3/11J1 8
E®EKTUBHICTb BUPOLIIYBAHHA IIVIOJIB AABJIYHI COPTY
YEMIIIOH APHO 3A T'PYHTOBOI'O YAOBPEHHS TA IIO3AKOPEHEBOI'O
HIKUBJEHHSA

B yMoBax puHKOBUX 3MiH MPOMUCIIOBE CAIIBHUIITBO CTHKAETHCS 3 MEPIIOYEPTOBUM
3aBIaHHAM OTpUMaHHsA NpuOyTKy. EdexTuBHE (QYyHKIIOHYBaHHS rajy3i 3alie’KUTh BiJl
BIPOBA/PKCHHS 1HHOBALIMHUX MiJIXOAIB HA MIAMPUEMCTBAX, 10 JO3BOJISIE MIJABUIIUTH X
KOHKYPEHTOCTIPOMOKHICTh Ta 3a0€3MeYuTH BUCOKY peHTabenbHICTh. lle mocsiraerbes
[IUIIXOM BIPOBAKEHHS [TEPEAOBUX CUCTEM BEJICHHS KYJIbTYPH, CEPE]I SIKUX BAKIIUBE MICIIE
3aiimae parioHaigbHa cuctema yanoopenss [133, 180]. OCHOBHUMU KpUTEPIsIMU JIJIs1 OIIIHKU
C€KOHOMIYHOI e(EeKTUBHOCTI BUPOOHHUIITBA IUIOJOBOI MPOAYKIIi € TpHOYTKOBICTH 1
pEeHTa0eNbHICTD, K1 BIJOOpaXaroTh JOLUIbHICTh BUPOILYBAHHS KYJbTYpH MPHU peajizarii
BIIMOBIAHUX arpoTeXHIYHUX 3axojiB [181]. 3rimHo 3 MOCHIIKEHHSIMHU 1 MPaKTUYHUM
JIOCBIJIOM, HAyKOBO OOTPYHTOBAaHE BHECEHHS JOOPHB y cajax JI03BOJISIE II1JBHUIIHUTH
BpoxkaiHicTh Ha 30—-50 %. Ile 3a0e3neuye eheKTUBHE BUKOPUCTAHHS PECYPCIB 1 I03BOJISIE
HACa/HKCHHSIM 1HTEHCUBHOTO TUITY MOBHICTIO pealli3yBaTu CBiii motenmian [13, 21].

JIJ1s1 OLIIHKU €KOHOMIYHOI €(DEeKTUBHOCTI BUPOIIYBAHHS HACAIKEHBb SOIYHI y TIEPiO]T
MJIOJIOHOIIIEHHST Ta POCTY 3aCTOCOBYIOUM PI3HI CHUCTEMH YyIOOpPEHHS Ta IMO3aKOPEHEBE
M1HKUBICHHS BUKOPUCTOBYBAIM 3arajbHONPUMHATI TTOKA3HUKHU: YPOXKAWHICTh 3 OJMHMII
JIOII, BUPOOHWYl BUTpATH, MOBHA COOIBAPTICTh OJIHIE] TOHW IUIOJMIB, CEPEIHS IiHA
peasizailii, yMOBHa CyMa YHCTOTO JOXOJYy Ta PO3PaxyHKOBUN pIBEHb PEHTAOEIbHOCTI.
TapudHni ctaBku omaTu mpaiii, [iHA Ha JOOPYBA, TAJIMBHO-MACTHIIbHI MaTepiaiu 1 si0ayka
B PO3paxXyHKHU Opaiu Taki, ki aisum y 2023 pori.

BupoOHu4i BUTpaTH HA JOTJISAA 32 HACAHKEHHSMU SIOJTYHI BapilOBaJId 3aJI€KHO BiT
JOCITKyBaHUX BapiaHTiB (Tab:. 8.1). HalOupmuMu BoHU OyiiH y BapiaHT1 BUPOOHUYOTO
KOHTPOJIIO, 7€ MOpiuHO BHOCHIU N120P99Koo Ta mo3akopeHeBUM MiKUBICHHSM HABECHI Ta
BOCEHH a30TOM 1 OOpOM i CyMICHUM 3aCTOCYBAaHHSM 010CTHUMYJISITOpa — AHTUCTPECAHTA, IO

Ha 363,4 Tuc. TpH OUIBIIIE HIK Y KOHTPOJIBHOMY BapiaHTi. 3aCTOCYBaHHS ONTHUMI30BaHOIO
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IPYHTOBOTO yIOOPEHHS 3MEHILINJIO CyMy BUPOOHUYUX BUTpaT Ha 16,3 THC. TpH OPIBHIHO
3 BUPOOHUYHUM KOHTPOJIEM.

VY 3B’S3Ky 13 pI3HUM BIJICOTKOBUM CITIIBBITHOIIIEHHSAM BHUXOJYy TOBapHUX COPTIB
3MiHIOBajach 1 IMiHa peam3auii npoaykmii (momatrok WM — W.2). Tak, mnomu 3a
ONTUMI30BAaHOTO YAOOpEHHS Maiu OiIbIIMKA CyMapHHM BHXiJ BHIIOTO Ta MEPIIOTO
TOBApHOT'O COPTY, IO CHPHUSJIO BHIIK IliHI peam3amii miogiB B Mexax 11,5
11,6 tuc. rpa/t. Ilpu ibOMy 101X 3 KOHTPOJIBHOTO BapiaHTy YJ00pEHHs peasizyBajiu 3a
minow 11,4 — 11,5 tuc. rpu/T.

HesBakatoun Ha BuIll BUPOOHWYI 3aTpaTH, COOIBApTICTh IUIOJIB Y BapiaHTi
BUPOOHUYOTO KOHTPOJIO Ta 3a ONTHUMI30BAHOIO YAOOpeHHs Oyja HUXKYa HDK Yy
KOHTPOJILHOMY BapiaHTi. Tak co0iBapTiCTh | TOHU IUIOJIB 3a BHECEHHS PO3PAXyHKOBOI
HOpMHU 10OpuB cTaHoBUAA 4,49 Tuc. rpH, 10 Ha 20 % MeHIlIe HiX Y BapiaHTI BUPOOHUYOTO
KOHTpoJt0. [To3akopeHeBe miHPKUBICHHS a30TOM 1 00pOM, 3aJIEAKHO BIJl CTPOKY IMTPOBEICHHS,
CIIPHSUIO 3MEHIIIEHHI0 coOiBapTocTi Ha 88,9 — 350,7 rpH/T.

HaiiBuiily BapTicTh BUPOIIEHOI MPOAYKIIT OTPUMAHO 33 ONTUMI30BAHOIO IPYHTOBOIO
xuneHHs — 310,3 tuc. rpu/ra, mo Ha 28 % nepeBa)kano 3HaYCHHS MOKa3HUKA 32 KOHTPOJIIO
(6e3 mob6bpus). Ilpu 1BOMY MakKcUMalbHE 3HAUYEHHSAM [IOKAa3HUKAa OTPHUMaHO IIpU
M03aKOPEHEBOMY IM1JIKUBJIEHHI HABECHI Ta BOCEHU a30TOM 1 00pPOM 3a CYMICHOT'O BHECEHHSI
Bykcan bio AwmiHomanty Ha ¢oOHI BHECEHHS po3paxyHKoBoi Hopmu NPK —
385,8 tuc. rpu/ra.

OaHuM 3 OCHOBHUX TIOKa3HWKIB BEJCHHS CAJIBHUIITBA € NPUOYTKOBICTH BiJl
3aCTOCYBaHHS TOTO YM IHIIOrO arpo3axony. Haiimenmmii mpuOyToK BiJ peasizaiii ioiB
OTPUMAHO Yy KOHTPOJbHOMY BapiaHTi (0e3 mobpuB) — 126,6 THC.TpH, LIle TOB’SI3aHO 3
HAWHMKYOI0 YPOXKAWHICTIO TUIOZIB Ta HUKYOK TOBApHICTIO Bpoxato. CyMma mpuOyTKy 3a
BUPOOHNYOTO KOHTPOJIIO (Ni20P9Kogp) Ta 3a BHeceHHs po3paxyHKOBOi HOPMH JOOpPHUB
3HAYHO MEPEBUIIYBAJIO KOHTPOJb Ha 22 Ta 49 %. Haitbinpmmii npubOyToK OTpUMaHO 3a

M03aKOPEHEBOTO T1/HKUBJICHHS HABECHI Ta BOCEHU (30T + OOp) Ta CyMiCHOTO BHECCHHS
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Taomung 8.1
ExoHomiuHa eeKTUBHICTh BUPOIIYBaHHS Haca PKEHb S0JIyH1 cOpTy UeMIlioH ApHO 3aJIe’KHO BiJl IPYHTOBOTO

IToxazauk
[Tozakopenese
IpynToBe . . Baprictb Burrpati na . . Cyma PiBenb
BHECEHHS VYpoxaiinic| Ilina I T, ... | BUpoOHUIT (CobiBapTICT)|
ynoOpeHHs . . MPOTYKIIii, npuOyTKy, [peHTa0eIbH
ITiJDKABIICHHS GiocTUMyIISITOpa- Tb, T/TA | THUC.TPH BO, b1 T, pH g
THUC. TPH/TA rpH/Ta ocrti, %
aHTHCTpEecaHTa THUC.TPH/Ta
Bes MiDKHBICHES Bona (k) 21,2 11,43 2421 115,5 5,45 126,6 109,7
Byxkcan bio AMiHOIUTaHT 21,9 11,44 250,8 118.4 5,30 132.4 111,9
= ’E HagecHi (a3oT + Bona (x) 22,8 11,46 261,0 117,2 5,14 143,9 122,8
@ g 60p) Byxkcan bio AMiHOIUTaHT 234 11,47 268.0 120,5 5,16 147,5 122.4
§ % Bocenu (azor + Bona (x) 22,1 11,41 252,0 118,4 5,36 133,6 112,8
R = 60p) Byxkcan bio AMiHOIUTaHT 23,0 11,43 263.,4 1194 5,18 144,0 120,6
HagecHi + Bocenn Bona (x) 23,8 11,48 273,5 1214 5,10 152,0 1252
(azot + 6op) | Bykcan bio AmiHoruianT 24,7 11,50 284,0 122,5 4,96 161,5 131,9
Bes MipkHBICHES Bona (k) 25,5 11,48 292.5 137,7 5,40 154,8 112,4
. Byxkcan bio AmiHomanT 273 11,49 314,0 139.,4 5,10 174,6 125,2
& £ 7= | Hasecni (asor + Bona (k) 27,9 11,50 321,2 137,2 491 184,0 134,1
Mg = é 6op) Bykcan bio Aminorutant 29,8 11,51 343,0 142,7 4,79 200,3 140,4
Qé Lé £ | Bocenu (azot + Bona (k) 28,1 11,49 3233 141,1 5,01 182,2 129,2
z 5 2 60p) Byxkcan bio Amisomant| 29,7 11,49 341,5 143,6 4,83 1979 137,9
= HagecHi + Bocenn Bona (k) 29,7 11,52 341,7 148,8 5,02 192,9 129,6
(azotr + 60p) | Bykcan bio AMiHOTUTaHT 32,7 11,54 3779 151,8 4,64 226,1 148.9
Bes mipKHBICHHS Bona (k) 27,0 11,50 310,3 121,3 4,50 189,0 155,8
»= Bykcan bio AMiHomiaHT 28,2 11,51 3247 1244 4,41 200,4 161,1
E HagecHi (a3oT + Bona (k) 29,7 11,52 3423 125,2 421 217,2 173,5
% E 6op) Byxkcan bio AmiHoriant 32,1 11,52 370,2 126,3 3,93 2439 193,1
Z % Bocenwu (azor + Bona (k) 28,6 11,50 329.,4 125,0 4,36 2044 163,6
% 60op) Byxkcan bio AmiHoriant 31,3 11,52 360,0 126,4 4,04 233,6 184,9
= |HasecHi + Bocenn Bona (k) 30,5 11,54 351,7 128.4 421 2233 173,9
(azot + 6op) | Bykcan bio AmiHOIUIaHT 334 11,55 385,8 131,5 3,94 2543 193.,4
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OloCTUMYJIITOpa — aHTHCTpecaHTa Ha (POHI ONTHMI30BAaHOTO TIPYHTOBOIO >KUBJICHHS —
254,3 tuc. TpH, 110 BABIYl OUIbIIE HI)K Y KOHTPOJIbHOMY BapiaHTi (0€3 100puB).

OaHuM 3 KJIIOYOBHX TIOKa3HHUKIB E€KOHOMIYHOI €(EeKTUBHOCTI BHPOIILYBAHHS
HACaJKEeHb SI0IYHI € TaKOXX PiBEHb PEHTAOENBHOCTI. 3a ONTHUMI30BAHOIO yIOOPEHHS BIH
cTaHOBUB - 155,8 %, a y BapiaHTl BUpOOHMYOro KOHTposto — auiie 112.4 %, npu npomy
HaWHIKYY pEeHTa0eIbHICTh OTPUMAHO Y BaplaHTi aOCOIIOTHOTO KOHTPOItO (6e3 100puB) —
109,7 %. 3a mo3aKOpEeHEBOrO MIJKUBICHHS HABECHI PIBEHb PEHTA0EIbHOCTI CTAHOBHUB —
122,8 %, mo Ha 10,0 % mnepeBakayio MpOBEACHHS IIIKUBICHHS BOoceHH, Ta Ha 13,1 %
BapiaHT 0e3 mipKUBJICHHSI. BHeceHHs OloCTUMYNSTOpa — AHTUCTPECAHTA CIPUSIIO
30UIBIIEHHIO PIBHSI peHTa0enbHOCTI Ha 2,2 % MOpIBHSIHO 3 OOpOOKOIO JEPEB BOJOIO
(xoHTpONB). HaiiBuimii piBeHb PEHTA0EIBHOCTI OTPUMAHO 3a MiJKUBIICHHS HAaBECHI Ta
BOCEHM a30TOM 1 OopoM cyMicHO 3 BHeceHHsM Bykcan bio AmiHomianta Ha QoHi
ONTUMI30BaHOTO I'PYHTOBOTO y100peHHs — 193.4 %.

BucnoBku 10 po3ainy 8

1. OTpumano HaWOUTBIINN TPUOYTOK 3a MO3aKOPEHEBOTO MIHKUBJICHHS HABECHI Ta
BOCEHH (a30T + O0p) Ta CyMICHOTO BHECEHHSI O10CTHUMYJISITOpa — aHTUCTPECAHTa HA (POHI
ONTUMI30BAHOTO TPYHTOBOTO JKMBIIEHHA — 254,3 TucC. TpH, IO BABIYl OUIbIIE HDK Y
KOHTPOJIbHOMY BapiaHTi (0e3 100puB) Ta Ha 64 % HIXK y BapiaHTI BAPOOHUYOTO KOHTPOJIIO
(N120P90Koo).

2. PiBeHb peHTa0CIHHOCTI 32 ONTUMI30BAaHOTO Y00peHHs cTaHOBUB — 155,8 %, 1110 Ha
43,4 % Oinplie HiK 32 BUPOOHUUYOTO KOHTpouto. [lo3akopeHeBe MmiKUBIEHHSI HAaBECHI Ta
BOCCHHM a30TOM 1 60poM Ha (OHI ONTUMI30BAHOTO BHECEHHS 100puB Ha 18,1 % miaBuImio
piBeHb pEHTA0EIBbHOCTI TOPIBHAHO 3 JUISHKaAMU Oe3 TipKuBJICHHS. BHeceHHS
O6iocTumynsTopa — antuctpecanta (Bykcan bio AMiHomIIaHTa) CIIpUsIIO 301IBIIIEHHIO P1BHS
peHTabenbHOCTI, 3aJeXHO Bin (oHY BHeceHHS Ha 2,2 — 19,5 %. Halinmwxumii piBeHb

peHTabeIbHOCTI OTPUMAHO Y BapiaHTi aOCOIIOTHOTO KOHTpOtO (0e3 1odpus) — 109,7 %.
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BUCHOBKHA

VY nucepraiiii HaBeJIEHO TEXHOJIOTIYHE BUPIIIEHHSI HAYKOBOT'O 3aB/IaHHSI 3 IT1IBUIICHHS
MPOJYKTUBHOCTI HE3POITyBAaHUX HACa/HKeHb SOJYHI Ha CEpPeaHBOPOCTIN TMiamieni 3a
PaxyHOK MO3aKOPEHEBOr0 MiIKUBJICHHS a30TOM 1 OOPOM B MOEAHAHHI 13 3aCTOCYBAHHIM
oioctumynsiTopa-anTucTpecanta (Bykcanm bio AmiHomiaHT) Ha (OHI ONTHMI30BAaHOIO
rpynToBoro ynoopennss NPK B ymoBax IlpaBoGepexknoro Jlicocteny VYkpainu. 3a
pe3yabTaTaMu JTOCIKEHb MOYKHA 3pOOUTH HACTYITHI BUCHOBKHU:

3. Anaui3 BITYM3HSHOI Ta 3apyOKHOI JIITEpaTypy HE Ja€ MOBHOI BIIMOBI/II HA TUTAHHS
PO BIUIUB I00pUB, OCOOJIMBO 32 TI03aKOPEHEBOTO M1 KUBIICHHS sI0JTyH1, HA PICT, PO3BUTOK,
MPOJYKTUBHICTh Ta XIMIYHUMN CKJIAJl JTUCTS 1 IJIO/IB.

4. OnTuMmi3oBaHe yJIOOPEHHS 3yMOBJIIOE IiJIBUIICHHS BMICTY PyXOMUX (hopm a3ory,
docdopy Ta kamnio B rpyHTi. BMicT MiHepanbHOTO a30Ty (3a HITpUQIKAIIIHOIO 3JaTHICTIO)
B Y0OpIOBaHOMY I'pyHTI OyB BHUIIMI MOPIBHSAHO 3 KOHTPOJILHUM BapiaHTOM (0e3 100puB)
Ha | MI/KT TPYHTY 3a BHECEHHS PO3PaxyHKOBOI HOpMHU JO0OpUB Ta Ha 1,5 MI/KT IpyHTY Y
BapiaHTi BUpOOHUYOro KOHTPOMto (Ni20P9oKop). BmicT pyxomux dopm docdopy y rpyHTI
3HAXOJMBCS B ONTHUMAJIbHUX MEXaxX Ha BCIX aursHkax (153 — 164 mr/kr), mpu 1npomy
mopiuHe BHeceHHs (pochopy 3 Hopmoto 90 kr/ra n.p. y BapiaHTI BUPOOHUYIOTO KOHTPOJIEO
CIPHSUIO MiABUIIEHHIO BMICTY JJaHOTO eneMeHTy y mapi 0 — 60 cM Ha 11 MI/Kr nopiBHSHO 3
KOHTpoJieM (0e3 T0OpHUB), 32 ONITUMI30BaHOTO KUBJIIEHHS BMICT (hochopy 3auiiaBcs Manixe
Ha OJHOMY PiBHI 3 KOHTPOJIEM, HE3BaKAIOUM Ha BHUIY MPOIYKTUBHICTh HACA/DKCHHS. Y
KOHTPOJILHOMY BapiaHTi, ¢ J100puBa B IPYHT HE BHOCHJIM BIIPOJIOBXK POKIB JOCIIIKEHb
BiIOYJIOCh HE3HAYHE 3HWKEHHS BMICTY OOMIHHOTO Kajito. Y BapiaHTax, 31 HIOPIYHUM
BHECEHHSM KaJlito B HOpM1 90 Kr/ra a.p. Ta 3 po3paxyHKOBUM BHECEHHSIM JIOOPUB B HOPMI
58 — 116 kr/ra a.p. cnocrepiranocs He3HauHe miaBuiieHHs BMicTy K>O B KOpeHEBMICHOMY
mIapi, aje mboro 0yJI0 HEAOCTATHRO IS OTPUMAHHS ONITUMAJIHUX TTOKa3HHUKIB.

5. Ilpupict piamerpy mramMOy JAepeB 3a ONTHUMI30BaHOTro ymoOpenHs Ha 32 %

nepeBakaB KOHTPOJbHUN BapiaHT (6e3 moOpuB). [lo3akopeHeBe MiIHKUBICHHS a30TOM 1
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OOpOM HaBECHI Ta BOCEHHM 30UIBIIMIIO 3HAYCHHS JOCHIKYBaHOTO Moka3Huka Ha 11 %, a
3aCTOCYBaHHs 010CTUMYJISITOpA — AHTUCTPECAHTA CIIPHUSIIO MOTOBIIEHHIO mTaMOy Ha 7 %.

CymapHa JOBXXHMHA MaroHiB 3a BHECEHHS po3paxyHKkoBoi Hopmu NPK nHa 16 %
nepeBUIllyBajia KOHTpoJib (0e3 moOpuB) Ta Ha 7 % BapiaHT BUPOOHHYOTO KOHTPOJIIO.
[To3akopeneBe MiIKUBICHHS a30TOM 1 OOPOM HABECHI Ta BOCEHH CIIPHSIIO 30UIBIICHHIO
3HAYEHHA MOKa3HUKa Ha 23 % MOPIBHSAHO 3 KOHTposeM (0e3 MiIKUBICHHS), a BHECCHHS
OlocTUMYyJISITOpa — aHTHCTpecaHTa — Ha 13 % 301IbIINMIIO0 3HAYEHHS JOCIIKYBAaHOTO
MOKa3HHKa TTOPIBHSHO 3 00POOKOIO JIEPEB BOIOIO.

[lnoma nucToBoi moOBepxHI Ta 00’€M KpPOHM TEpEeBaXKAIU 3a ONTHUMI30BAHOTO
IpyHTOBOTO ynoopenHss NPK, nozakopeHeBoOro miJKuBJI€HHsI HaBECHI Ta BOCEHM (a30T +
O00p) Ta CyMICHOTO BHECEHHs OlOCTHMYJsiTOpa — aHTHUcTpecaHTa. [loka3HUK OCBOEHHS
IUIOLL >KUBJICHHS JIEpeBaMU MEPEBAXKaB 3a MOPIUYHOTO YA00peHHS Ni20PoKog (BHpoOHMUMI
KOHTPOJIb).

6. AHani3yr04u JJaHi aHATOMIYHOI OY/IOBH IUTIO/IB sIOMYyHI MOYKHA CTBEPIXKYBATH, 110 HA
MOYAaTKOBHUX eTanax (popMyBaHHS JI0JIaTKOBE MiHEpAJIbHE KUBJICHHS Maike HE BILUTUBAE Ha
po3Mipu mapeHxiMHuUX KiiTUH. [lim wac pocTy mioAdiB, MiHEpaibHI J0OpHUBA CHPUSIN
30LTBIIIEHHIO TTApaMETPIB KIITUH MapEHXIMHU.

Bwmict a3zory, ¢ochopy Ta kamiro B JMCTI MepeBaxkaB y BaplaHTl 31 LIOPIYHUM
BHeCEHHSAM N 20P9oKo (BUpOOHNYMIT KOHTPOJIB) Ta TTO3aKOPEHEBUM ITiIPKUBJICHHSIM a30TOM
1 6opom cyMicHO 3 BHeceHHsIM Bykcan bio AmiHomtanty (BiamnosiaHo 2,72 %, 0,49 % ta
1,41 %).

7. OnTUMI30BaHe ITPYHTOBE YAOOPEHHS CIIPUSIIO 301IBIICHHIO BMICTY CYMH XJIOPO(LIiB
«atb» Ha 9 % mnopiBHSAHO 3 nUIsiHKamMu Oe3 yaoOpeHHs. [lo3akopeHeBe MiKUBICHHS
HAaBECHI Ta BOCEHH a30TOM 1 OOpPOM CHpUSIO 30LIBIICHHIO 3HAYEHHS JTOCHIIKYBAHOTO
MOKa3HUKa Ha 6 % MOPIBHSHO 3 MIJHKUBICHHSM BOCEHHU Ta Ha 8 % MOPIBHAHO 3 KOHTPOJIEM
(6€3 miKUBIICHHS), JIe IepeBa 00pOOIsIN BOAOK (KOHTPOJIB).

8. KinbkicTh KBITOK 3a rpyHTOBOTO ynoOpeHHs Nj20PoKooHa 9 % ,a 3a onTrMizoBaHOTO

BHeceHHss NPK Ha 8 % mnepeBunmio 3HaueHHS MOKAa3HUKA Yy BaplaHTi 0e3 ynoOpeHHs.
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[TozakopeHeBe MIHKUBICHHS a30TOM 1 0OpPOM HaBECHI Ta BOCEHHU CHPHSIO 301IBIICHHIO
3HAYEHHS JOCIII)KYBaHOIO MOKa3HUKa Ha 7 % MOPIBHSAHO 3 MIHKUBJICHHSIM HABECHI Ta Ha
11 % nopiBHSIHO 3 BapiaHTOM 0O€3 ITiI>KUBIICHHS.

9. BHecenHs po3paxyHkoBoi HopMmu J00puB NPK crpusiio 30UIbIIEHHIO KUTBKOCTI
3aB’s131 Ha 18 % mopiBHIHO 3 BapianTOM 0e3 ynoOpenHs. [lo3akopeHeBe miKuBICHHS I€PEB
a30TOM 1 OOPOM HABECHI Ta BOCEHM CHPHUIO 30UIBIIEHHIO 3HAYEHHS JOCIIIKYBaHOTO
nokasHuka Ha 11 % mopiBHAHO 3 KOHTpojeMm (0e3 MiIKUBIEHHS), a 00poOKa AepeB
olocTUMyIIITOpoM Ha 5 % 30UIbIIMIIA KIIBKICTH 3aB’s31 MOPIBHSIHO 3 O0OpPOOKOIO JepeB
BOJIOIO.

10. 3aB’s13yBaHHA IJIOAIB Kpallle IPU ONTUMI30BAaHOMY IPYHTOBOMY >KMBJIEHHI Ha
9 %, a nmpu mopiuHoMy BHeceHH1 N120PooKoo Ha 7 % mopiBHSIHO 3 KOHTpoJIeM (0e3 100pHB).
[To3akopeHeBe MiKUBIEHHS a30TOM 1 OOpOM HAaBECH1 CHPUSIO 30UIBIICHHIO PiBHS
KOPHUCHOI 3aB’5131 Ha 3 % MOPIBHSAHO 3 MII>KUBJICHHSIM BOCEHH.

Buecennst pospaxynkoBoi HopmMu NPK Ta NjyPoKoy crnpusio 306inmbmieHHto
HaBaHTaXEHHs JepeB 1iogamu Ha 20 % TOPIBHAHO 3 HEYJIOOPIOBAHUMH JIIJITHKAMU.
[TozakopeHeBe i HKUBIICHHS HaBECHI Ta BOCEHU CIPHSLIO 30UIBIIEHHIO KIJTLKOCTI TIJI0/T1B Ha
12 % mopiBHSHO 3 AUITHKAMU 0€3 T1HKUBIICHb.

11. BpoxaliHicTh JiepeB 3a ONTHUMI30BAHOTO IPYHTOBOro yaoOpeHHs Ha 4 %
MEePEBUIIYBAJIO 3HAYCHHS TMOKa3HWKA 3a MIOPIYHOTO BHECEHHS Nj20PooKog (BUpoOHMUMIA
KOHTpOJIb), Ta Ha 32 % ainsHku 0e3 ynoopenns. Bpoxaiinicts HacapkeHb Ha 10 % Bumia
3a MO3aKOPEHEBOTO MiKUBJICHHS a30TOM 1 OOpoM HaBecH1 ab0 BOCEHM (TicCiisl 30 MpaHHS
Bpoxkaio) Ta Ha 17 % BuIa 3a JBOPA30OBOTrO MIIKUBIEHHS — HABECHI Ta BOCEHH.
3acTocyBaHHS 010CTUMYJISITOpPA — aHTUCTPECAHTa CIPUSIIO MiABUIIEHHIO BPOXKAMHOCTI Ha
7 %.

12. BHeceHHs1 po3paxyHKOBOT HOPMU JI00PUB CIIPHUSIIO 301IbILIEHHIO MacH 1101y Ha 9 %
MOPIBHSHO 3 JIUITHKaMM 0e3 yno0peHHs. [lo3akopeHeBe miKUBISHHS HABECHI Ta BOCCHH
a30TOM 1 00pOM CITPUSIIO 301TBIIICHHIO 3HAYCHHS TIOKa3HUKA Ha 4 % TIOPIBHSIHO 3 TIJISTHKAMH

0e3 I KUBIIEHD.
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HaliBumuii BUXiJ TUIOMIB BHUIIOIO Ta IEPUIOT0 TOBAPHUX COPTIB OTPUMAHO 3a
MO3aKOPEHEBOTO MIPKUBJICHHS HABECHI Ta BOCEHHU (30T + OOp) CYMICHO 3 BHECEHHSIM
OloctumynsaTopa — aHtuctpecanTa (Bykcanm bio AmiHomimanty) Ha ()OHI I'PYHTOBOTO
yao0peHHs po3paxyHkoBoto HopMoro NPK — 80,3 %, 110 cripusiyio 301IbIIEHHIO 3HAUCHHS
JOCJII>KYBAaHOTO TTOKa3HMKA MOPIBHSHO 3 KOHTpoJieM Ha 8 %.

13. BMICT cyxux pO3UMHHHMX PEYOBHUH Ta IYKPIB y IIoAaxX sOJyHI 32 ONTUMI30BAHOIO
IPYHTOBOTO >KMBIICHHSA TNiepeBakaB Ha 8 % 3HAUYECHHS IOKAa3HUKA Ha JUISTHKax 0e3
ynoOpenHs. Ilpu mo3akopeHeBOMY IIJIPKMBIICHHI HaBECHI Ta BOCEHH a30TOM 1 OOpoM Ha
11 % migBUIIMBCSA BMICT TOKa3HHUKIB, IMOPIBHSIHO 3 KOHTpoJieM (0€3 IIiKUBIICHHS).
O6poOka epeB 610CTUMYIIATOPOM - AHTUCTPECAHTOM CIIPUSLIIO 301JIbIIIEHHIO TTOKA3HUKIB HA
7 % TMOPIBHAHO 3 KOHTPOJIEM (BOJIA).

14. HaitOutpuii npuOyTOK OTPUMAHO 3a MO3aKOPEHEBOT'O IiJIKMBJICHHS HABECHI Ta
BOCEHH (a30T + O0p) Ta CyMICHOTO BHECEHHSI O10CTUMYISTOpPAa — AHTUCTPECAHTA HA (POHI
ONTUMI30BAaHOTO TPYHTOBOTO JKMBIIEHHA — 254,3 TucC. TpH, IO BABIYl OUIbIIE HIK Y
KOHTPOJbHOMY BapiaHTi (0e3 100puB) Ta Ha 64 % HIK y BapiaHTI BAPOOHUYOTO KOHTPOIIIO
(N120P99Koo). PiBeHb peHTa0EIBHOCTI 32 ONTHMI30BaHOTO YAOOPCHHS cTaHOBUB — 155,8 %,
mo Ha 43,4 % Ounpiie HIX 3a BUPOOHUYOro KOHTpoJto. [lozakopeHeBe MiHKUBICHHS
HABECHI Ta BOCEHH a30TOM 1 O0poM Ha ()OH1 ONTUMI30BaHOTO BHECEHHs A00puB Ha 18,1 %
TIJIBUIIMIIO PIBEHb PEHTAOCIBHOCTI MOPIBHIHO 3 AIISHKAMU 0€3 i KUBJICHHS. BHeCeHHs
OiocTumynsTopa — antuctpecanta (Bykcan bio AMiHomIaHTa) Cripusiyio 301IBIIIEHHIO P1BHS
peHTabeNnbHOCTI, 3aJeXHO Bil (oHY BHeceHHS Ha 2,2 — 19,5 %. Halinwxumii piBeHb

pPEHTa0EeNBbHOCTI OTPUMAHO Y BapiaHTi abCOMOTHOTO KOHTPOJIIO (0e3 noopus) — 109,7 %.
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PEKOMEHJIALIII BAPOBHULITBY

Jlnst oTpuMaHHS BHUCOKOI IPOJYKTUBHOCTI HAcCaJKEeHb sIOJyHI 3MMOBOTO CTPOKY
nocturanHga Ha migmeni MM. 106 y IIpaBoGepexxnomy Jlicoctenmy VYxkpainu
PEKOMEHIYEThCS:

— BHOCUTH PO3PaxyHKOBY HOpPMY JOOpHUB 3riIHO JaHUX arpoxiMid4HOrO aHalizy
IPpyHTY;

— MPOBOJIUTH MMO3aKOPEHEBE M1PKUBJICHHS] HABECHI PO3YMHOM KapOaMiay — Ha MOYaTKy
BiokpemieHHs: 6yToHiB (BBCH 57 - 59) 1 3a 14 ni6 micna uBitinag (BBCH 71 - 73) o 5
KI/Ta, a TAKOK OOPHOIO KUCIIOTOIO - Tiepiiie — y ¢azy posnyckanns 6yroHis (BBCH 61 - 63),
npyre — yepe3 2—3 nHi micis 3akindeHHs uBiTiHHsg (BBCH 69 - 71) no 1 kr/ra) ta Bocenu
kapbamigom — Tpuui 3 10-mo6oBum intepBagom mo 10, 30 1 50 kr/ra, mounHarouu 3a
THUXAECHb B1J1 3aKiHUeHHs 300py Bpoxkato (BBCH 91 —92), a Takox 1B141 OOPHOIO KUCIOTOIO
3 10-1000BUM IHTEPBAJIOM - TIEpIIIE 3a TUKAEHD micis 300py Bpoxkato (BBCH 91 — 92) no
2 xr/ra;

— BHOCUTH Bykcan bio AMiHominanT (Ha (poH1 M03aKOPEHEBOTO MiIKUBIICHHS a30TOM 1
OOpoM Ta ONTHMI30BaHOTO TIpyHTOBOTO ynoOpenHs NPK): gortupu pasm BOpoOmoOBK
BereTarlii: mo poxxesomy 6yrony (BBCH 57 - 59), 3aB’s136 10 20 mm (BBCH 71 - 73), mepen
YEpPBHEBUM 11 onajaHHsIM (TUTi] Jocsirae mojaoBUHU TUNOBO1 BennunHu — BBCH 74 - 76) 1
Ha movaTtky pgocturanHs mioaiB (BBCH 81 - 82) 3 mosoro 1 n/ra s meprioro

M03aKOPEHEBOTO BHECEHHS 1 2 JI/Ta — /1JI11 HACTYITHUX.
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JOJATOK b
BuaineHHs: ByrJIEKHUCIOTO ra3y 3 YOPHO3EMY OIMiA30JI€HOTO IPYHTY 3aJI€KHO Bl CUCTEM

yIOOPEHHs caxy, MI/m>

Cucrema 2021p. 2022p. 2023p. Cepene sa
yI0OpeHHs Tpi poxH
be3 nobpus 194,6 184,0 196,6 191,7
(KOHTPOJIBb)
Ni20PooKop (BHpoOHIIMIA 210,4 199.8 209,7 206,6
KOHTPOJIb)
NPKP03anYHKOBHﬁ 21099 196’2 208’8 205’3
HIP()5 7,8 11,4 8,7 B
JOJATOK B

BB rpyHTOBOTrO ynoopeHHs (A), mo3akopeHeBoro mipkuBieHHs (B), BHeceHHs

OloctumynsTopa - antuctpecanta (C) 1 iX B3aeMoil Ha 3MiHY PUPOCTY J1aMETPy

mramoa, %

Pix A B C AB AC BC ABC 1HTIT
2021 39,9 11,0 5,6 0,6 0,04 0,06 0,7 42,2
2022 41,5 5,7 9,1 4,8 0,5 0,8 2,5 35,3
2023 47,3 9.4 8,4 1,3 0,2 0,2 1,0 32,2

JOIATOK B.1

Brnus rpynTOBOTO ynoopenus (A), mozakopeHeBoro mipkuBieHHs (B), BHeceHHs

oioctumMysiTopa - antuctpecanta (C) 1 X B3aeMoil Ha 3MiHY KUIBKOCTI MAaroHiB, %

Pix A B C AB AC BC ABC 1HII
2021 2,9 234 3,6 18,9 1,7 14,4 15,2 19,9
2022 0,7 28,0 8,0 16,0 7,9 5,5 244 9,6
2023 10,6 24,7 12,9 8,5 0,7 3,0 1,9 37,7
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JIOJIATOK B.2

BB rpyHTOBOrO yioopeHHs (A), mo3akopeHeBoro mixkuBieHHs (B), BHeceHHs

6ioctumynsTopa - antuctpecanta (C) 1 X B3aeMo/Iii Ha 3MIHY CepeIHbO1 JOBKUHU

narony, %

Pix A B C AB AC BC ABC 1HII1
2021 324 14,7 16,8 9,2 1,5 0,2 8,0 17,2
2022 16,6 21,8 19,0 17,4 8,4 3,0 3,8 10,1
2023 38,2 18,2 3,5 1,7 0,03 0,8 0,5 37,1

JOIATOK B.3

BmnuB rpyHTOBOTO yao0peHHs (A), mo3akopeHeBoTo mipkuBieHHs (B), BHeCeHHs

olocTumyinstopa - antuctpecanrta (C) 1 iX B3aeMO/I1i Ha 3MiHY CyMapHOi JOBXWHU

marouis, %

Pik A B C AB AC BC | ABC | inmi

2021 160 | 31,5 | 123 | 55 2.3 11,1 12,3 8,1

2022 6,1 | 228 | 200 | 204 3,0 6,3 16,8 4,7

2023 280 | 265 | 10,6 | 52 0,4 1,4 0,4 27,5
JIOJIATOK B.4

BruiB rpyHTOBOTO Y100peHHs (A), mo3akopeHeBoro mixuBieHHs (B), BHeceHHs

OiocTumymsiTopa - antuctpecanTa (C) 1 iX B3aeMOIl Ha 3MiHY KUJIBKOCTI JIUCTS, %0

Pix A B C AB AC BC ABC 1HII1
2021 13,4 31,1 6,1 1,1 0,3 0,1 0,9 47,0
2022 22,1 29,9 8,0 3,3 0,4 0,3 0,3 35,7
2023 33,3 21,5 8,0 3,2 0,1 0,4 0,6 33,0




JIOJATOK B.5
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BB rpyHToBOro yoopenHs (A), nozakopeHeBoro mijpkuBiieHHs (B), BHeceHHs

6ioctumynsTopa - antuctpecanta (C) 1 iX B3aeMoil Ha 3MIHY TUIONI JIMCTKOBOL

IJIACTHUHKHU, %o

Pik A B C AB AC BC ABC | inmi
2021 20,8 7.1 0,9 1,7 0,01 0,2 0,1 69,2
2022 14,5 8,5 1,5 1,0 0,04 0,1 0,1 74,2
2023 20,2 11,2 1,4 0,8 0,1 0,1 0,1 66,2

JIOJATOK B.6

BB rpyHToBOro yaoopenss (A), nozakopeHeBoro mijpkuBiieHHs (B), BHeceHHs

6ioctumynsTopa - antuctpecanta (C) 11X B3aemoii Ha 3MiHY 3arajbHO1 IOl JTUCTKOBOT

MOBEpXH1, %

Pik A B C AB AC BC ABC | inmi
2021 23,7 220 | 35 0,7 0,02 0,1 0,3 49,5
2022 27,1 229 | 57 1,3 0,2 0,5 0,1 42,1
2023 38,4 247 | 55 1,4 0,1 0,3 0,4 29,2

JIOJATOK B.7

Brnmus rpyHToBorO yao0penHss (A), mo3akopeHeBoro mipkupieHHs (B), BHeceHHs

oioctumMysiTopa - antuctpecanta (C) 1 X B3aemoiii Ha 3MiHY JllaMeTpa KpoHH, %o

Pik A B C AB AC BC ABC 1HII
2021 214 6,4 3,5 4,6 0,1 0,6 2,6 61,0
2022 24,6 18,4 1,8 0,5 0,4 0,2 0,4 53,6
2023 12,3 18,8 2,9 2,8 0,1 0,1 0,6 62,5




JIOJATOK B.8
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BB rpyHToBOro yoopenHs (A), nozakopeHeBoro mijpkuBiieHHs (B), BHeceHHs

oioctumyiiaTopa - agtuctpecanTa (C) 1 ix B3aemonii Ha 3MiHy 00’ emy KkpoHHU, %
9

Pik A B C AB AC BC | ABC | inmi
2021 40,9 8,8 3,6 2,0 0,04 0,3 0,9 43,5
2022 37,5 203 | 23 0,3 0,3 0,4 0,2 38,8
2023 35,7 146 | 24 1,8 0,1 0,2 0,3 44,9

JIOJATOK B.9

BB rpyHToBOro yaoopenss (A), mo3akopeHeBoro mijpkuBiieHHs (B), BHeceHHs

6ioctumynsTopa - antuctpecanta (C) 11X B3aeMo/Iil Ha 3MIHY TUIONI TIPOEKIIiT KpoHH, %o

Pix A B C AB AC BC ABC 1HII1
2021 21,2 6,6 3,6 4,7 0,1 0,6 2,5 60,7
2022 24,2 18,8 1,9 0,7 0,4 0,2 0,4 53,5
2023 11,9 18,7 3,0 2,9 0,1 0,1 0,6 62,6

JIOJIATOK B.10

BrumiB rpyHTOBOTO Y100peHHs (A), mo3akopeHeBOro MiKuBiIeHHS (B), BHeCeHHs

OloctumynsTopa - antuctpecanta (C) 1 iX B3aeMoii Ha 3MiHY OCBOEHHS ILIOTII

’KUBJIEHHS, %

Pix A B C AB AC BC ABC 1HIIT
2021 21,2 6,6 3,6 4,7 0,1 0,6 2,6 60,6
2022 24,2 18,8 1,9 0,7 0,4 0,2 0,4 53,5
2023 11,9 18,7 3,0 3,0 0,1 0,1 0,6 62,6
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JNOAATOK [
BB rpyHToBOro yoopenHs (A), nozakopeHeBoro mijpkuBiieHHs (B), BHeceHHs

oioctumysitopa - autuctpecanta (C) 11X B3aeMojiii Ha 3MiHY 3arajJibHOr0 BMICTY BOJU B

mucTi, %

Pix A B C AB AC BC ABC 1HII1
2021 26,4 28,3 3,2 9,8 0,4 0,9 0,4 30,5
2022 8,7 34,3 4,5 2,1 0,2 1,6 0,5 48,2
2023 12,3 294 1,4 3,9 1,2 0,3 0,8 50,6
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JOHAATOK /.1
BwmicT azoty B nucTi s1071yH1 copTy UemnioHn ApHO 3aJI€KHO B1Jl IPYHTOBOT'O yI0OpEHHS Ta

ITO3aKOPCHCBOI'O HiII}KI/IBJIeHHH, %

[Tozakopenere Pik mocikeHHs
IpyHTOBE BHECEHHS
yIOOpEHHs| IMiKUBJICHHS OlocTuMynsATOpa- 2021 2022 2023
aHTHCTpPECaHTa
2 Be3 migKuBiIeHHS Bona (1) 2,15 2,50 2,36
S Bykcan Bio AmiHomianT 2,16 2,54 2,38
& [ Hasecni (asor + Bosa (k) 2,22 2,62 2,42
£ 60p) Bykcai Bio AMiHomIanT 2,23 2,65 2,44
g Bocenu (azor + Bona (x) 2,20 2,60 2,40
2 60p) Byxkcan bio AmiHomIanT 2,21 2,61 2,42
s |[Haecni + Bocenn Bona (k) 2,25 2,65 2,46
A (asor + 60p) |Bykcan Bio AmiHOmIaHT 2,27 2,69 2,49
be3 mimKuBIeHHS Bora (k) 2,35 2,75 2,55
Byxkcan bio AmiHoriant 2,37 2,79 2,58
S = = HagecHi (a3oT + Bona (k) 2,40 2,82 2,61
¥ k5 60p) Byxkcan bio AMiHOMIaHT 2,44 2,86 2,64
né Lé E Bocenu (azor + Bona (x) 2,35 2,76 2,56
Z 5 % 60p) Byxkcan bio AMiHOMTaHT 2,35 2,79 2,57
HagecHni + Bocenu Bona (x) 2,47 2,89 2,67
(a3ot + 6op) | Bykcan bio AmiHorutaHT 2,52 2,92 2,72
be3 mimKkuBIeHHs Boxa (k) 2,25 2,67 2,48
< Bykcan bio AmiHomuiant 2,28 2,71 2,51
§ HagecHi (a3ot + Bona (k) 2,37 2,78 2,61
E E 60p) Byxkcan bio AmiHoriant 2,40 2,83 2,65
Z % | Bocenu (azor + Bona (k) 2,26 2,69 2,51
) 6op) Bykcan Bio AMiHOILIaHT 2,29 2,72 2,54
2 |Hagecui + Bocenu Boza (k) 2,42 2,83 2,66
(azotr + 60p) | Bykcan bio AMiHOIUTaHT 2,46 2,87 2,70
HIPys 0,08 0,09 0,09




JIOJIATOK J1.2

Bwmict dpocdopy B nucti g01yH1 copTy UeMmmioH ApHO 3aJI€KHO Bl IPYHTOBOTO

yn06peHH51 Ta IIO3aKOPCHEBOI'O HiI[}KPIBJIeHHSI, %

182

[Tozakopenere Pik mocikeHHs

IpyHTOBE BHECEHHS

yIOOpEHHs| IMiKUBJICHHS OlocTuMynsATOpa- 2021 2022 2023
aHTHCTpEcaHTa
= Be3 migKuBiIeHHS Bona (1) 0,40 0,42 0,43
S Bykcan Bio AmiHomianT 0,41 0,43 0,44
& [ Hasecni (asor + Bosa (k) 0,40 0,42 0,43
£ 60p) Bykcai Bio AMiHomIanT 0,43 0,44 0,45
g Bocenu (azor + Bona (x) 0,39 0,39 0,41
8 60p) Byxkcan bio AmiHorIanT 0,40 0,40 0,41
g Hasecni + Bocenu Bona (x) 0,40 0,42 0,45
R (asor + 60p) | Bykcan Bio AmiHOIIaHT 0,42 0,44 0,46
be3 mimKuBIeHHS Bora (k) 0,46 047 0,48
Byxkcan bio AmiHoriant 0,47 0,51 0,50
S = = HagecHi (a3oT + Bona (k) 0,44 0,44 0,45
¥ k5 6op) Bykcan Bio Aminommant| 0,45 0.46 0.46
=% £ | Bocenn (asor + Bona (k) 0.46 0.44 0.43
Z 5 % 60p) Byxkcan bio AMIHOMTaHT 0,46 0,44 0,43
HasecHi + Bocenu Bona (x) 0,45 0,46 0,49
(a3ot + 6op) | Bykcan bio AmiHorutaHT 0,48 0,49 0,51
) Bona (k) 0,42 0,42 0,44
be3 nimkuBIeHAsS - -

< Bykcan bio AMiHOIIIaHT 0,44 0,44 0,45
§ Hagecni (a3oT + Bona (k) 0,42 0,43 0,45
E E 60p) Byxkcan bio AmiHoriant 0,44 0,45 0,47
Z % Bocenu (azor + Bona (k) 0,40 0,43 0,44
) 6op) Bykcan Bio AMiHOILTaHT 0,42 0,43 0,44
2 |Hagecui + Bocenu Boza (k) 0,43 0,44 0,47
(azotr + 60p) | Bykcan bio AMiHOIUTaHT 0,45 0,46 0,48
HIPos 0,03 0,04 0,03




JIOJIATOK J1.3

Bwmict dpocdopy B nucti g01yH1 copTy UeMmmioH ApHO 3aJI€KHO Bl IPYHTOBOTO

yn06peHH51 Ta II0O3aKOPCHCBOI'O l'IiI[}KI/IBJ'IGHHSI, %

183

[Tozakopenere Pik mocikeHHs

IpyHTOBE BHECEHHS

yIOOpEHHs| IMiKUBJICHHS OlocTuMynsATOpa- 2021 2022 2023
aHTHCTpEcaHTa
2 Be3 migKuBiIeHHS Bona (1) 1,20 1,30 1,12
S Bykcan Bio AmiHomianT 1,23 1,34 1,17
& [ Hasecni (asor + Bosa (k) 124 1,35 1,16
\% 60p) Bykcan bio AmiHOIUTaHT 1,26 1,37 1,20
g Bocenu (azor + Bona (x) 1,19 1,30 1,15
2 60p) Byxkcan bio AmiHomIanT 1,18 1,31 1,16
s |[Haecni + Bocenn Bona (k) 127 1,37 1,18
= (asor + 60p) | Bykcan Bio AmiHOIIaHT 1,32 1,41 1,23
Be3 miuKUBIEHHS Bona (1) 1,32 1,42 1,24
Byxkcan bio AmiHoriant 1,36 1,46 1,27
S = = HagecHi (a3oT + Bona (k) 1,38 1,46 1,29
¥ k5 60p) Byxkcan bio AMiHOMIaHT 1,40 1,49 1,32
] £ Bocenn (azor + Bona (k) 1,33 1,42 1,24
Z 5 % 6op) Byxkcan bio AMiHOIUTaHT 133 1,44 124
HagecHni + Bocenu Bona (x) 1,38 1,48 1,29
(a3ot + 6op) | Bykcan bio AmiHorutaHT 1,42 1,50 1,33
) Bona (k) 1,28 1,43 1,28
be3 nimkuBIeHAsS - -

= Bykcan bio AMiHOIIIaHT 1,31 1,46 1,32
§ HagecHi (a3ot + Bona (k) 1,35 1,45 1,30
E E 60p) Byxkcan bio AmiHoriant 1,37 1,49 1,39
Z % | Bocenu (azor + Bona (k) 1,30 1,44 1,28
) 6op) Bykcan Bio AMiHOILIaHT 1,31 1,45 1,30
2 |Hagecui + Bocenu Boza (k) 1,36 1,52 1,30
(azotr + 60p) | Bykcan bio AMiHOIUTaHT 1,39 1,55 1,33
HIPos 0,04 0,03 0,04




JIOJIATOK J1.4
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BB rpyHToBOro yoopenHs (A), nozakopeHeBoro mijpkuBiieHHs (B), BHeceHHs

6ioctumynsTopa - antuctpecanta (C) 11X B3aeMojii Ha 3MIHY BMICTY @30Ty B JIUCTI

s10yH1, %

Pik A B C AB AC BC ABC 1HII1
2021 55,5 249 1,2 3,2 0,2 0,2 0,1 14,7
2022 58,1 22,4 2,2 1,8 0,04 0,1 0,1 15,4
2023 57,0 23,1 1,6 2,9 0,1 0,2 0,1 15,1

JOIATOK 1.5

BB rpyHToBOro yoopenss (A), no3akopeHeBoro mijpkusiieHHs (B), BHeceHHs

6ioctumynsTopa - antuctpecanta (C) 1 X B3aeMoii Ha 3MiHy BMicTy (ochopy B JIHCTI

a0yH1, %

Pix A B C AB AC BC ABC 1HIIT
2021 55,5 5,8 8,0 3,6 0,3 0,9 0,5 254
2022 34,6 12,0 6,9 8,9 0,6 1,9 1,2 33,9
2023 223 33,1 3,6 10,2 0,1 1,2 1,2 273

JOJATOK 1.6

Brnmus rpyHToBOTO Yao0peHHs (A), mo3akopeHeBoro nipkupieHHs (B), BHeceHHs

OloctumynsaTopa - antuctpecanta (C) 11X B3aeMo/ii Ha 3MIHY BMICTY KaJlit0 B JIUCTKAX

10yH1, %

Pix A B C AB AC BC ABC 1HIIT
2021 62,7 29.9 2,7 1,6 0,03 1,1 0,2 6,6
2022 69,8 19,5 3,5 1,5 0,0 0,3 0,1 5,2
2023 71,0 9,6 6,0 2,3 3,3 1,2 0,6 9,1




JIOJIATOK J1.7

JuHamika BMicTy cymu xsopodiiiB (a+b) y nmucti s6myHi copty UeMmon ApHO 3aJI€KHO Bijl yA0OpEHHS Ta

M03aKOPEeHEBOTO MiKUBIeHHS, MI/100 T cupoi Macu

185

[Tozakopenese 2021 2022 2023
IpynToBE BHECEHHS
yJA0OpeHHs IT1OKABIIEHHS OiocTHMYJISITOpa- JIMNeHb | cepreHb | BepeceHb | NMNEeHb | cepneHb | BepeceHb | /IUMeHb | ceprneHb | BepeceHb
AHTHCTPECaHTA

Bes mipkHBICHHS B.Oﬂa (K.) 139,3 151,0 111,3 141,0 162,7 136,0 146,3 167,0 143,0

Bykcan bio AMinoruanT | 141,0 152,7 113,0 146,3 167,7 138,7 151,3 172,3 148,7

HagecHi (a3zot + Bona (k) 148,3 156,3 117,7 150,3 166,0 144,7 156,0 175,3 151,7

Be3 no6pus 60p) Byxkcaxn bio Aminornanar | 149,7 157,7 120,0 153,3 170,3 146,0 157,3 177,7 155,3

(KOHTPOJIB) Bocenn (azor + Bona (x) 146,3 152,0 114,0 147,0 165,3 140,0 151,3 176,0 146,7

60p) Byxkcan bio Aminorianr | 147,0 152,7 116,7 147,7 169,0 142,3 152,7 177,0 149,0

Hagecui + Bocenn Bona (k) 152,7 164,0 121,3 158,0 175,3 150,0 163,3 183,7 156,0

(a3ot + 6op) Byxkcan bio Aminornanr | 154,3 167,7 124,0 159,3 178,0 151,7 167,0 186,7 158,0

S — B'OILa (K) 151,3 164,0 124,7 153,7 172,0 140,7 158,3 179,0 147,7

Bykcan bio AminorianT | 152,7 168,3 126,3 156,3 175,0 143,0 162,7 181,7 149,3

HagecHi (a3or + Bona (k) 155,7 171,7 132,7 164,7 179,7 149,3 167,7 187,3 152,7

(Bigoogifﬁ;ﬁ 60p) Byxcan bio Avinormant | 1563 | 1730 | 1350 | 1660 | 1830 | 150,7 169,0 | 189,7 | 1553

KOHTPOJTH) Bocenn (azor + Bona (k) 152,7 166,7 129,3 159,0 173,7 145,7 163,0 181,3 149,3

60p) Byxkcan bio Aminoriant | 152,0 172,0 133,0 164,7 177,3 146,7 166,7 185,3 150,0

Hagecni + Bocenu Bona (k) 163,3 178,7 136,0 168,0 187,3 155,7 177,3 193,0 159,3

(azor + 60p) | Bykcan Bio Aminoruiant | 169,0 180,0 137,3 172,3 189,0 158,3 179,3 195,3 162,7

Bes MiDKHBICHHS Bona (k) 155,0 166,7 122,3 160,3 171,7 145,7 164,0 177,7 150,0

Byxkcan bio Aminormianr | 162,3 174,0 123,7 163,0 175,7 148,7 165,7 182,3 152,0

HagecHi (azor + Bona (k) 162,7 176,0 131,3 167,0 177,7 154,0 173,3 185,7 157,7

NPK oop) Byxkcan bio Aminoriant | 168,7 180,3 133,0 169,0 181,0 156,7 174,3 190,0 162,7

po3paxyHkoBuH| Bocenu (a3or + Bona (k) 157,0 168,0 127,0 164,0 175,0 150,7 169,3 183,7 151,7

6op) Bykcan bio AminoraaT | 159,0 170,3 130,7 168,0 178,7 151,3 172,3 185,7 153,0

HagecHi + Bocenu Bona (k) 169,3 182,7 132,7 171,3 187,3 159,7 179,0 195,3 163,7

(asor +60p) | Bykcan bio Aminomnant | 172,3 185,0 136,7 176,0 189,7 163,0 182,7 197,0 166,7
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J1.8.2
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IPYHTOBE  II03aKOpPEHEBE

Puc.J1.8.1 — J1.8.4. BMmict xmnopodury «a+by», Mr/100r y aucTi 3a1eXHO BiJ IPyHTOBOTO

yA0OpeHHs Ta MO03aKOPEHEBOro MmipkuBiIeHHs (cepeane 3a 2021 — 2023 pp.): (B — 6e3

n06puB, NPK — Nj20P9oKog, NPK, — NPK,ospaxymxosuii » BII — 0€3 mimpkuBnenss (oga), H —

HaBecHi (a3oT + 60p), B — Bocenu (azor + 6op), H+B - HaBecHi + Bocenu (a3ot + 60p), B —

Boga, BBA - Bykcan bio AmiHomianT) — pe3yabTaTu auchepciiiHoro anamizy: [[.8.1 —

nuneHs, 1.8.2 — cepniens, /.8.3 — Bepecenn, /1.8.4 — urieHb — cepIicHb.



JIOJIATOK E
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BB rpyHToBOro yoopenHs (A), nozakopeHeBoro mijpkuBiieHHs (B), BHeceHHs

OioctumysiTopa - antuctpecanta (C) 11X B3aeMo/ii Ha 3MIHY KUTBKOCTI KBITOK, %

Pik A B C AB AC BC ABC | inmi
2021 30,2 37.1 2,1 6,3 0,2 0,5 34 20,2
2022 14,0 124 | 27 0,4 0,01 0,1 0,2 70,2
2023 21,4 13,8 5,6 1,0 0,2 0,3 0,3 57.4

JIOJATOK E.1

BB rpyHToBOro yaoopenss (A), mo3akopeHeBoro mijpkuBiieHHs (B), BHeceHHs

6ioctumynsaTopa - antuctpecanta (C) 11X B3aeMo/Iii Ha 3MIHY KUTBKOCTI 3aB’ 5131, %

Pix A B C AB AC BC ABC 1HII1
2021 62,4 7,9 1,5 1,5 0,1 0,01 0,3 26,2
2022 17,1 9,5 8,1 1,6 0,01 0,1 0,7 62,9
2023 47,8 19,2 6,5 0,6 0,03 0,1 0,2 25,5

JOHAATOKE.2

BrumiB rpyHTOBOTO Y100peHHs (A), mo3akopeHeBOro MiKuBiIeHHS (B), BHeCeHHs

6ioctumysiTopa - antuctpecanta (C) 11X B3aemoii Ha 3MiHY piBHSI KOPUCHOI 3aB’ 5131, %

Pik A B C AB AC BC ABC 1HII
2021 47,4 11,2 0,1 6,1 0,8 0,5 2,8 31,2
2022 2,8 0,6 5,6 3.4 0,1 0,8 3,9 82,9
2023 39,6 13,0 2,3 1,0 0,8 1,2 1,0 41,1




JIOJIATOK E.3
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Brumas rpyaTOoBOTO yaoopeHHs (A), mo3akopeHeBoro mikuBiacHHs (B), BHECEHHS

OioctumMyIsiTopa - autuctpecanta (C) 11X B3aemoiii Ha 3MiHY KIJIBKOCTI TJIOIB, %

Pix A B C AB AC BC ABC | inwmi
2021 55,5 73 1,3 1,0 0,2 0,1 0,2 34,6
2022 18,5 6,5 5,6 0,6 0,4 0,2 1,1 67,1
2023 44.4 17,1 7.8 0,8 0,02 | 0,01 0,1 29,8

JIOJIATOK E.4

BB rpyHToBOro yaoopenss (A), mozakopeHeBoro mijpkuBiieHHs (B), BHeceHHs

6ioctumysitopa - antuctpecanta (C) 11X B3aeMo/ii Ha BpOXaHHICTh TUIOIB, %

Pik A B C AB AC BC | ABC | inwi
2021 70,5 123 | 26 2.3 0,5 0,1 0,1 11,6
2022 473 138 | 98 1,0 1,0 0,1 1,3 25,8
2023 59.9 150 | 7.1 1,6 0,1 0,5 0,3 15,5

JIOJIATOK E.5

BB rpyHTOBOro yaoopeHHs (A), mo3akopeHeBoro mijpkuBiieHHs (B), BHeceHHs

6ioctumysiTopa - antuctpecanta (C) 1 X B3aemMojiii Ha MATOMY MPOJAYKTHBHICTH Ha

TUJIONILY MOTEPEYHOro mepepizy mramoba, %o

mAmBuCw»wAB n AC m BC m ABC ® jHWiI
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JIOJIATOK E.6

Brumis rpyaTOBOTO yaoOpeHHs (A), mo3akopeHeBoro mikuBiacHHs (B), BHeCEHHS

OioctumMysiTopa - autuctpecanta (C) 1 X B3aeMojiii Ha MUTOMY NMPOAYKTHUBHICTH Ha

IUTOILY JIMCTKOBO1 TOBEPXHi,%o

I\
4 i
09%
4

0,50.8
0
2,2 mA B #=C=AB=AC = BC mABC ® iHwi

0
JNOIAATOK E.7
Bruus rpyaToBoro yaoopeHHs (A), mo3akopeHeBoro mipkuBieHHs (B), BHeceHHs

olocTumynsTopa - antuctpecanta (C) 1 iX B3aeMO/I1i Ha MUTOMY NMPOAYKTHUBHICTh Ha

00’eM KpoHH, %

mAsBueC=AB = AC = BC m ABC ® jHWi



JIOJIATOK %K.1
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BB rpyHToBOro yoopenHs (A), nozakopeHeBoro mijpkuBiieHHs (B), BHeceHHs

O0loctumynsTopa - antuctpecanta (C) 11X B3aeMo/1ii Ha cepeHIo0 Macy 1oy, %

Pik A B C AB AC BC ABC | immi
2021 18,2 59 1,9 1,8 0,4 0,2 0,2 71,3
2022 19,2 3,9 1,4 0,5 0,2 0,1 0,2 74,5
2023 45,0 33 1,6 1,6 0,3 12 1,1 45.9

JIOJIATOK %K.2

BB rpyHToBOro yaoopeHHs (A), mo3akopeHeBoro mipkuBieHHs (B), BHeceHHs

OioctumysiTopa - antuctpecanta (C) 11X B3aeMoj1ii Ha TOBApHICTH IJIOIB, %

Pik A B C AB AC BC ABC 1HII
2021 20,0 11,4 0,9 4,2 0,5 0,1 0,6 62,3
2022 17,8 6,0 0,8 0,6 0,1 0,1 0,1 74,4
2023 13,5 8,6 0,7 0,5 0,0 0,1 0,0 76,7
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HOIATOK XK.3

BMICT cyxux po3UYMHHUX PEYOBHH Yy IUI0AaX si0ayH1 copTy UemMnioH ApHO 3aJ1€KHO

BiJl IPYHTOBOTO YJIOOpEHHS Ta MO3aKOPEHEBOTO MHKUBICHHS, %0

[To3zakopenese Pix mocmimkeHHs
IpynroBe BHECEHHSI
yIOOpEHHs|  MiPKUBJICHHS OiocTuMyIsITOpa- 2021 2022 2023
aHTUCTpECcaHTa
2 be3 mimKuBiIeHHS Bona () 8.8 11,3 7.7
= Bykcan Bio AmiHoIIanT 8,9 11,9 9,7
3 Hagecri (azoT + Bona (k) 8.6 11,7 93
£ 60p) Bykcan bio AMiHoruiant 9,5 12,0 10,6
g Bocenn (azor + Bona (k) 10,8 12,1 10,3
8 o0p) Bykcain bio AMiHOoMmIaHT 11,1 12,2 10,5
g HasecHi + Bocenn Bona (k) 10,4 12,6 9,6
A (asor + 6op) | Bykcan Bio AmiHomiant 11,2 13,0 10,5
i Bona (k) 9,8 12,4 7,9
be3 nimpkuBieHas - -
Bykcan bio AmiHomiaHT 10,5 12,5 9,5
s = = HagecHi (a3oT + Bona (k) 10,0 13,0 9,7
Mg % 5 60p) Byxkcan bio AMiHomaHT 10,5 13,5 10,7
] & [ Bocenn (asor 1 Bona (k) 10,0 12,5 9,5
Z E 2 60p) Byxkcan bio AmiHomianT 10,5 13,1 10,6
Hagecni + Bocenu Bona (k) 10,5 13,0 9,2
(azot + 60p) Byxkcan bio AMiHoruTanT 11,5 14,1 9,5
be3 mimpKuBIeHHS Bona (x) 10,1 13,1 %)
= Bykcan bio AmiHomianT 11,0 13,1 9,2
% HagecHi (a3ot + Bona (k) 10,4 13,6 8,6
g E 60p) Byxkcan bio AMiHOTUTaHT 11,5 13,9 9,6
Z % Bocenu (azor + Bona (k) 10,5 13,2 9,6
% 60p) Byxkcan bio AMiHOTUTaHT 11,1 14,7 11,4
= | HaBecni + Bocenu Boza (k) 11,0 14,0 10,2
(a3oT + 60p) Bykcan bio AmiHomianT 12,0 15,4 9,8
HIPos 0,9 0,9 0,8
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JIOJATOK .4
K41 K42
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BANPK NPK, bIl H BH+B B BBA
IPYHTOBE MI03aKOPEHEBE

JOJATOK XK.4.1 —K.4.3. BMicT cyXuX pO3YMHHUX PEUOBHH Y IUIOJAX SOIyHI COPTY
Yemmiod ApHO 3aJ1€KHO BiJI TPYHTOBOTO yI0OpEHHS Ta mo3akopeHeBoro mipkuBieHH: (b/]
— 0e3 1oopuB, NPK — Ni20P9oKog, NPK, — NPK,ospaxyucosuii » BII — 0€3 mimkuBieHss (soaa),
H — nagecHi (a3ot + 60p), B — Bocenu (a3ot + 60p), H+B - HaBecHi + Bocenu (a3oT + 60p),
B — Bona, BBA - Bykcan bio AminomiaHT) — pe3yabTatu Aucnepciinoro aHamizy: 7.3.1 —

2021 p., 7.3.2-2022p., 7.3.3 — 2023 p.



JIOJATOK XK.5

BB rpyHToBOro yoopenHs (A), nozakopeHeBoro mijpkuBiieHHs (B), BHeceHHs
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OioctumynsTopa - antuctpecanta (C) 11X B3aeMo/iii Ha BMICT CyXUX PO3YMHHUX PEYOBHUH

y ogax, %

Pik A B C AB AC BC ABC 1H1I
2021 20,2 26,6 13,3 17,1 0,7 1,1 0,8 20,3
2022 46,8 18,7 7,5 1,9 1,1 1,8 2,6 19,6
2023 1,1 26,6 20,2 13,9 2,6 3,4 13,3 18,8
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JOIATOK XK.6
BwmicT mykpiB y miogax sioayHi copty Yemmnion ApHO 3a1€KHO BiJl IPYHTOBOTO

yn06peHH51 Ta IIO3aKOPCHEBOI'O HiI[}KPIBJIeHHSI, %

[Tozakopenere Pix mocmimkeHHas
Ipynrose BHECEHHS
YIOOpEHHS| I1iKUBJICHHS OiocTumynsTopa- 2021 2022 2023
aHTHCTpECaHTa

be3 mimkuBacHHS Bona () 6,9 8.8 6,2

Bykcan bio AMiHOIUTaHT 7,0 9.3 7,6

= E Hagecni (azor + Bona (k) 6,7 9,1 7,2
@ e 60p) Bykcai bio AMiHOIUIaHT 7,4 9,4 8,3
= % Bocenu (azor + Boga (x) 8,4 9,5 8,0
R X 60p) Bykcan bio AmiHomianT 8,7 9,5 8.2
HasecHi + Bocenn Bona (k) 8,1 9,9 7.5

(asor + 60op) | Bykcan bio AmiHOIuIaHT 8,7 10,1 8,2

be3 miKkuBICHHS Bona () 77 0,7 6,3

= Bykcan bio AmiHOIIanT 8,2 9,8 7,4

Mg = E HagecHi (a3ot + Bona (k) 7,8 10,1 7,6
S B S oop) Bykcan bio AmiHOIIaHT 8,2 10,5 8,3
2 € £ | Bocenu (asor + Bona (k) 7.8 9,8 7,4
Z 5 2 60p) Bykcan bio AMiHOIIaHT 8,2 10,2 8,2
= HagecHi + Bocenun Bona (k) 8,2 10,1 7,2
(azot + 6op) | Bykcan bio AmiHOIUIaHT 9,0 11,0 7,5

be3 mimkuBiaeHHS Bona (x) 7.9 10,2 7.7

= Bykcan bio Aminoruiant 8,6 10,2 7,1

A HagecHi (a3ot + Bona (k) 8,1 10,6 6,7

% E oop) Bykcan bio AMiHOIIaHT 9,0 10,9 7,5
Z % Bocenu (azot + Bona (x) 8,2 10,3 7,5
g 60p) Bykcan bio AMiHOIUIaHT 8,7 11,5 8,9

& Hasecni + Bocenu Bona (x) 8,6 10,9 7.9
(asor + 60p) | Bykcan bio AmiHoriant 9,4 12,0 7,6

HIPoys 0,7 0,7 0,6
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Bwmicr mykpiB, %

JIOJIATOK XK.7
XK.7.1 xK.7.2
120 120 HIP0s=03  HIPos=03  HIPos=0,2
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Puc.2K.7.1 — 7K.7.3. BmicT nykpiB y miojaax s0ayHi copty YemmioH ApHO 3aleKHO BiJ
I'PYHTOBOrO yaoOpeHHsI Ta mo3akopeHeBoro mipkuBieHHs: (b — 6e3 mobpur, NPK —
Ni20P9oKoo, NPK, — NPK,ospaxymxosuii ,» BII — 06€3 mimpkuBienss (soaa), H — nasecHi (asor +
6op), B — Bocenu (azot + 6op), H+B - HaBecHi + Bocenu (azot + 6op), B — Bona, BBA -
Bykcan bio AMmiHomIanT) — pe3yiabTaT aucnepciinoro anamizy: XK.7.1 — 2021 p., XK.7.2 —

2022 p., K.7.3 — 2023 p.



JNOJATOK XK.8
BruuB rpyHTOBOTO yI0OpeHHS (A), T03aKOPEHEBOTO TipKuBIeHHS (B), BHECCHHS
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6ioctumynsTopa - antuctpecanta (C) 11X B3aeMo/ii Ha BMICT I[yKpiB Y IJ101ax, %

Pix A B C AB AC BC ABC 1HIII
2021 20,1 26,4 13,3 17,2 0,7 1,1 0,8 20,4
2022 46,5 18,8 8,0 1,8 1,1 1,7 2,6 19.4
2023 0,9 26,4 20,1 13,8 2,7 3,5 13,2 19.4

JOJIATOK XK.9
BwmicT TTpOBaHUX KUCIIOT y IUI0AaX S0IyHI copTy UeMiioH ApHO 3aJIeKHO Bl
I'PYHTOBOT'O yJIOOpEHHS Ta MM03aKOPEHEBOI0 M1HKUBICHHS, %0
[Tozakopenere Pix mocmimkeHHsS
IpyHTOBE BHECEHHS
YAOOpEHHS|  ITiPKUBIIEHHS 6iocTuMynsiTOpa- 2021 2022 2023
AHTHCTPECaHTa

Be3 mimkuBieHHs Bona (1) 0,35 0,28 0,33
Bykcan bio AmiHoruiant 0,36 0,26 0,32

= E HagecHi (a3or + Bona (k) 0,39 0,31 0,36
@ g oop) Bykcan bio AmiHOITaHT 0,39 0,31 0,36

<X | Bocenu (asor + Boza (k) 0,31 0,27 0,30

) oop) Bykcan bio AMiHOIUIanT 0,41 0,25 0,34

Hagecni + Bocenn Bona (x) 0,42 0,22 0,33

(azor + 60p) | Bykcan Bio AmiHomIanT 0,31 0,24 0,29

be3 mimkuBieHHsS Bpna (K.) 0,39 0,26 0,33

= Bykcan bio AmiHomiant 0,31 0,25 0,29

& 5 7= | Hasecni (azor + Bona (k) 0,34 0,31 0,34
538 60p) Byxcan bio Aminommant| 0,36 0,29 0,34
58 £ | Bocenn (asor + Bona (k) 0,31 0,30 0,32
Z 5 2 60p) Bykcan bio AMiHOIUIaHT 0,37 0,28 0,33
~  |Hasecwi + Bocenu Boza (k) 0,39 0,25 0,33
(azoT + 60p) | Bykcan bio AMiHOIUIaHT 0,36 0,27 0,33

Be3 mimkuBieHHs B.Oﬂa (K.) 0,36 0,29 0,34

= Bykcan bio Aminomuiant 0,32 0,31 0,33

8 Hagecni (a3ot + Bona (k) 0,37 0,28 0,33

ﬁ E 60p) Bykcan bio AmiHOIIaHT 0,39 0,25 0,33
Z % Bocenwu (azor + Bona (k) 0,31 0,28 0,30
% 6op) Bykcan Bio Aminormiant 0,31 0,31 0,32

2 |HaBecHi + Bocenn Bona (k) 0,37 0,27 0,32
(azot + 60op) | Bykcan bio AmiHoranT 0,32 0,30 0,33

HIPos 0,05 0,04 0,04
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JIOJATOK .10

XK.10.1

0,39 HIPis=0,02  HIP»s=0,02  F<Fos
0,37

0,35
0,33
X 0,31
S 0,29
=
$027 sEa@E qGaal @9
4 A= == 3 —
» 0,25
E BANPKNPK, BbBIl H BH+B B BBFA
8 IDYHTOBE 1103aKOPEHEBE
Q
3
&= 0,39
I
g 0,37
<
m 0.35 Fg<Fos
0,33
0,31
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027 & &
= =]
0,25
BJI NPK NPK,
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K.10.2
0,38
HIPos=0,02
0,35
HIPos=0,01 Fh<Fos
0,32
0,29
0,26
023 K& SAS S8
= | = | = |
0,20
BJANPKNPK, bII H BH+B B BbA
IPYHTOBE M03aKOPEHEBE
2K.10.3
HIPos=0,02
Fg<Fos
a < o
oy o] L B
S S o

BII H BH+B B BBA
MO3aKOPEHEBE

Puc.2K.10.1 — 2K.10.3 BmicT TUTpOBaHMX KHUCIOT y Tuiofax sOayHi copTy UemmioHn ApHO

3aJIe’KHO BIJI IPYHTOBOTO yI0OpEHHs Ta nmo3akopeneBoro mimpkuBieHHs: (bl — 6e3 noopus,

NPK — Ni20P9oKog, NPK,, — NPKpospaxysrosuii » BII — 0€3 mimxusnenns (soga), H — HaBecH1

(azot + 60p), B — Bocenu (azot + 60p), H+B - naBecHi + Bocenu (azor + 60op), B — Boja,

BBA - Bykcan bio Aminorutant) — pesynbratu aucnepciiinoro anamizy: JK.10.1 — 2021 p.,

K.10.2 -2022 p., XK.10.3 — 2023 p.



JIOJATOK %K.11
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Bruu rpyHToBOro ynoopenss (A), nozakopeHeBoro mixuBieHHs (B), BHeceHHs

OioctumysiTopa - autuctpecanta (C) 11X B3aeMo/1ii Ha BMICT TUTPOBAHUX KUCIIOT Y

mIoaax, %

Pix A B C AB AC BC ABC 1HIII
2021 6,3 9,6 0,5 7,9 0,3 243 15,1 36,0
2022 4,7 12,6 0,02 30,0 2,7 4,9 4,1 40,9
2023 0,6 13,2 0,1 12,7 0,9 9,8 5,9 56,8
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JOIATOK A
Buxia miozais Bumioro Ta I ToBapHHUX COPTIB Ta 11HA iX peanizaiii (cepeane 3a 2021 —
2023 pp.)
Hosaxopenese Cyma Buxin ina Baprictb
IpyHTOBE BHECEHHS BUIIIOTO Ta . o
) TUTO/IIB, | peai3arliii, | IpoayKIlii,
YIOOPCHHS|  mimKuBICHHS 6iocTuMyIsITOpa- 1 TOBZ.‘PH(I)’IX /ra rpr/T rpH
AHTUCTpECaHTa copTiB, %
~ Bes HimkuBIcHHs Bona (k) 74,3 15,8 12000 189000,0
= Byxkcan Bio Aminormiant 75,0 16,4 12000 197300,0
§ HagecHi (a3ot + Boga (k) 75,9 17,3 12000 | 207733,3
§, 60p) Byxkcan bio AMiHomaHT 76,4 17,9 12000 | 214225,6
a Bocenu (a3ot + Boga (k) 73,5 16,2 12000 | 194824,0
2 60p) Byxcain bio AMiHomIaHT 74,7 17,2 12000 | 206470,8
g HagecHni + Bocenu Bona (k) 77,2 18,4 12000 220586,1
= (a3ot + 6op) | Bykcan bio AmiHoruianT 77,9 19,3 12000 | 231014,2
Bes mimkHBIeHHs Bona (x) 76,9 19,6 12000 235231,2
Byxkcan bio AmiHoruiant 77,7 21,2 12000 | 254752.4
S = ~ | Hasecni (asor + Bona (k) 78,0 21,8 12000 | 261456,0
Mg % 3 oop) Bykcan bio AmiHOIIaHT 78.5 234 12000 | 280537,2
Qé % % Bocenu (azor + Bona (x) 77,4 21,8 12000 261405,6
zZ 5 % 6op) Bykcan bio Aminomant| 77,7 2311 12000 | 277026.4
Hagecni + Bocenn Bona (x) 79,2 23,5 12000 | 281668,5
(azor + 60p) | Bykcan bio AMiHOTUTaHT 80,2 26,3 12000 | 315025,6
Bes mmkHBICHHS Bona (k) 77,8 21,0 12000 | 252097,8
= Byxcan bio AMiHomaHT 78,3 22,1 12000 | 265243,7
E Hagecni (a3ot + Bona (k) 78.9 23,4 12000 | 281338,7
E a 6op) Bykcan bio AmiHomutanT 79,0 25,4 12000 304508,3
Z % | Bocenn (azor + Boga (k) 78,0 22,3 12000 | 268008,9
5 60p) Bykcan bio Amisornant| 78,9 24.6 12000 | 295740,1
= |Hasecni + Bocenn Bona (k) 80,0 24,4 12000 292586,7
(azot + 6op) | Bykcan bio AmiHoruianT 80,3 26,8 12000 | 322109,8
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JIOJIATOK 1.1

Buxin mioxais II ToBapHOTO copTy Ta 1iHA iX peanizaiii (cepenne 3a 2021 — 2023 pp.)

[Tozakopenere X1 . .
Ipynrose > BHECECHHS nf;niBHH BHXi.H L[?Ha BapTlCT?.
) IUIOMIB, | peasi3alii, | IpoayKIIii,
YIOOPEHHSA| i KM BICHHS OiocTumynsiTopa- TOBaPH(Z)FO /ra rpr/T rpH
AHTHUCTpPECAHTa copry, %
—_ . Bona (k) 0,25 5,23 10000 52273,0
2] be3 nimxuBieHns - -
3 Bykcan bio AmiHomianT 0,24 5,26 10000 52613,3
§ HagecHi (a3oT + Bona (k) 0,23 5,24 10000 52388.,9
§, 60p) Bykcan bio AmiHoriant 0,23 5,28 10000 52808,7
a Bocenu (azor + Bona (k) 0,26 5,63 10000 56326,7
2 60p) Bykcan bio AmiHOIUTaHT 0,24 5,60 10000 55971,0
g HagecHi + Bocenn Bona (k) 0,22 5,19 10000 51908,2
= (asor + 6op) | Bykcan Bio Aminommant | 0,21 5,20 10000 520182
) Bona (k) 0,22 5,62 10000 56204,0
be3 mipknBieHHS - -
Byxkcan bio AmiHoruiant 0,21 5,82 10000 58196,3
¢ 5 ~ | HasecHi (asor + Boxa (k) 0,21 5,87 10000 | 58660,0
Mg E 5 60p) Bykcan bio Aminomnant | 0,21 6,12 10000 61239,0
Qé Lé % Bocenu (azor + Boga (k) 0,22 6,08 10000 60792,0
Z E 2 60p) Byxkcan bio AmiHoriant 0,21 6,33 10000 63284,7
HasecHi + Bocenn Bona (x) 0,20 5,89 10000 58866,3
(azor + 60p) | Bykcan bio AMiHOTUTaHT 0,19 6,15 10000 61538,7
Bes mimkuBICHHA Bona (k) 0,21 5,71 10000 57108,5
= Byxkcan bio AmiHoriant 0,21 5,84 10000 58363,6
§ HagecHi (a3ot + Bona (x) 0,20 5,98 10000 59801,1
E E 60p) Bykcan bio AMiHOIUTaHT 0,20 6,44 10000 64363,1
Z % | Bocenu (asor + Bona (x) 0,21 6,02 10000 60239,3
%% 60p) Byxkcan bio AmiHOIUITaHT 0,20 6,30 10000 629799
= |Hapecni + Bocenn Bona (k) 0,19 5,79 10000 | 57907,8
(a3ot + 6op) | Bykcan bio AmiHoruianT 0,19 6,23 10000 62345,1




JIOJIATOK H.2
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Buxin HecTangapTHUX IUIOAIB Ta 1iHA iX peanizaiii (cepeane 3a 2021 — 2023 pp.)

[Tozakopenere Buxin . . .
Buxin Iina Baprictb
Ipyntose ) BHCCCHHA HecTannapT IJIOMIB, |peasti3allii, | TpoIyKIIii,
YIOOPEHHSA| i KM BICHHS OiocTumynsiTopa- HIfX . /ra rpH/T rpH
aHTHCTPECAHTA IUTOAIB, %o
—_ ) Bona (k) 0,01 0,21 4000 847,6
2] be3 numxuBiIeHas - -
3 Bykcan bio AmiHomianT 0,01 0,22 4000 876,9
§ HagecHi (a3oT + Bona (k) 0,01 0,23 4000 911,1
§, 60p) Bykcan bio AmiHoriant 0,01 0,23 4000 934,7
a Bocenu (a3ot + Bona (k) 0,01 0,22 4000 883,6
2 60p) Bykcan bio AmiHOIUTaHT 0,01 0,23 4000 921,3
g HagecHi + Bocenn Bona (k) 0,01 0,24 4000 952.4
= (azot + 60p) | Bykcan Bio Aminorant | 0,01 0,25 4000 988,0
Bes i mkHBIcHIs Bona (k) 0,01 0,25 4000 1019,1
Byxkcan bio AmiHoruant 0,01 0,27 4000 1092.,9
¢ 5 ~ | HasecHi (asor + Boxa (k) 0,01 0,28 4000 1117,3
Mg E 3 60p) Byxkcan bio AMiHomIaHT 0,01 0,30 4000 1192,0
Qé Lé % Bocenu (azor + Bona (x) 0,01 0,28 4000 1125,8
Z E 2 60p) Byxkcan bio AmiHoriant 0,01 0,30 4000 1188,4
HagecHi + Bocenu Bona (x) 0,01 0,30 4000 1186,2
(azor + 60p) | Bykcan bio AMiHOTUTaHT 0,01 0,33 4000 1309,3
Bes mimkuBICHHA Bona (k) 0,01 0,27 4000 1079,6
= Byxkcan bio AmiHoriant 0,01 0,28 4000 1128,9
§ HagecHi (a3ot + Bona (x) 0,01 0,30 4000 1188,9
E E 60p) Bykcan bio AMiHOIUTaHT 0,01 0,32 4000 1285,3
Z % | Bocenn (azor + Bona (k) 0,01 0,29 4000 1145,8
5 6op) Bykcan bio Aminomiant| 0,01 0,31 4000 1250,2
= |Hapecni + Bocenn Bona (k) 0,01 0,30 4000 1219,1
(a3ot + 6op) | Bykcan bio AmiHoruianT 0,01 0,33 4000 1336,4
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JIOIATOK 1.5

l

MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE
STRUCTURAL SUBDIVISION IS SEPARATED
«HORODISHCHE COLLEGE
PROFESSIONAL
UMAN NATIONAL
UNIVERSITY OF HORTICULTURE»

19502, Horodysehe,
S May 1, 42 tel. (047-34) 2-16-07
e-madl ;
) o Mo
o Ag date

JOBIAKA

Bunana Tpywesy LM. npo Te, mo pesyastat HaykoBol poGoTH

AIHCHO  ZIONOBiIAIMCH HA

CalIBHHMIITBI, JICOBOMY

HayKOBI1iH
rocroapcTsi

«lHHOBAWLT B
CKOHOMILLI»

KOH(pepeHLii
Ta  arpapsii

NpUCBAYCHIH JIHIO NpaliBHMKIB CLILCBKOrO roOCHOAApCTBA HA TEMY:
«[TPOAYKTHUBHICTb ABJIYHI 3AJIEXKHO BIJ[ PAIIOHAJIBHOI
CHUCTEMH Y JIOGPEHH $1».

'onoea oprromitery
KOJIE/DKY, KaHMaar,

Banepiii YEITYPHHUA
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JOJATOK 1

CIIMCOK ITPAIlDB, OITYBJIIKOBAHHUX 3A TEMOIO l[I/ICEPTAI_[ﬁ
CrarTi y HAyKOBHUX BUIaHHAX, BKJIYEHUX /10 Mepesliky HayKOBUX (paxoBuX
BH/IAHb YKpaiHM:

Cnncok ony0.1ikOBaHUX NMPalb 32 TEMOK AUCEPTAMil.
Cmammi y ¢paxoeux eudannax Ykpainu:

3. SAkxosenko P.B., Tpymes I.M. Illogo nuranp ygoOpeHHS! IHTEHCUBHUX HACaIKEHb
A0JIyH1. 30ipHUK HAYKOBUX Npayb Y MAHCbKO20 HAYIOHAIbHORO YHI8epcumemy cadi6HUYmMad.
2023. Bun. 102. 4. 1. C. 101 — 108. DOI: 10.32782/2415-8240-2023-102-1-101-108
(ocobucmuii enecox 60 %, ananiz eimuuzHanoi ma 3apyOiXcHOI Timepamypu, HaANUCAHHS
cmammi,; 8Hecok cnisaemopa 40%, nidcomosxa mamepiany).

4. SIxosenko P.B., Tpymes .M. PicT i BpoxaiiHIiCTh JepeB si0ayH1 copTy UemIioH
ApHO 3aJIe)KHO BiJ ONTHUMI30BAHOTO YNOOpeHHs. Bicnux Ymawncvkozco uayionanvhoco
yrisepcumemy caodisnuymaa. 2023. Ne 2. C. 64-70. DOI: 10.32782/2310-0478-2023-2-64-
70 (ocobucmuii énecox 70 %, ananiz cmamny npobiemu, npo8eoer s 00CAi0HCeHb, AHANI3 MA
V3A2aNbHeHHs pe3yIbmamié 00CHIONCeHb, Hanucanus cmammi, enecox cnieaeémopa 30%,
ioes).

5. Skosenko P.B., Tpymes I. M. YpoxaliHICTb 1 SIKICTb IJIO/1B 01yH1 copTy UemmioH
ApHO 3aJIe)KHO BiJl ONTHUMI30BAaHOTO yIO0OpeHHs. 30ipHUK HayKoeux npayb Ymancvkozo
HayionanvHoeo yHieepcumemy caodienuymea. 2024. Bum. 104. Y.1. C. 70 - 79. DOI:
10.32782/2415-8240-2024-104-1-70-79  (ocobucmuui eunecox 70 %, ananiz cmauy
npoobaemu, nPoBedeH s 00CIONCeHb, AHAI3 MA Y3A2ATlbHEeHHS. Pe3)Ibmamie 00CHI0NHCEHb,
Hanucanusa cmammi, 6Hecok cnigeaemopa 30%, niocomosxka mamepiany).

6. Tpymies I.M. I[pyHTOBI yMOBH Ta ypOsKallHiCTh Haca pKEHb s0MyHi copty YemmioHn
ApHO 3aJIe)KHO BIJl ONTHUMI30BAHOTO YAOOpeHHs. Bichux Ymawncvkoeo Hayionanvnoeo
yuieepcumemy caoienuymea. 2024. Ne 2. C. 67 — 71. DOI: 10.32782/2310-0478-2024-2.

(ocobucmuii enecox 100%, niocomosxka mamepiany, HANUCAHH CMAMMI).


https://doi.org/10.32782/2310-0478-2024-2
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Mamepianu naykoeo-npakmuuyHux KoH@epeHuiil, AKI 3aceiouyromsv anpooayiio

Mmamepianie oucepmauii:

5. Slkoenko P.B., Tpymes I.M. IlnonoHomEHHS S0IyHI 3aJI€KHO B1Jl IPYHTOBOIO
ya0OpeHHs Ta IM03aKOPEHEBOIo MipKuBIeHHS. Mamepianu XI eéceykpaincvkoi Haykoso-
NPAKMUuyHOi KOHGepeHyii Monooux eueHux «AxkmyanvHi npobremu azponpomuciiosoco
supoonuymea Ykpainu: npodogonvua 6e3neka 6 yMo8ax 6OEHHO20 4acy I NOBOEHHOI
8i00yoosu kpainuy. (O6pommune, 10.11.2022) JIsBiB, 2022. C. 102 — 103 (ocobucmuii
enecok 70 % ananiz cmany npobaemu, NpoeeoenHs: 00CIIOHCeHb, AHAll3 Ma V3a2albHeHH s
pe3yibmamis 00Cai0NCeHb, HANUCAHHA me3 00nosidi; eHecok cnisasmopa 30 %, ides,
niocomoska mamepiany).

6. Tpymwes .M. IlnogonomenHst nepeB s0ayHiI copTy UeMmioH ApHO 3aJIeKHO BiJl
cuctem yaoopenns. The XIV International Scientific and Practical Conference "People and
the world: global problems of human development". Prague, 2023. P. 21 — 24. (ocobucmuti
snecox 100%, awnaniz Ooicepen nimepamypu, Npo8eOeHHs NOAbOSUX M J1AOOPAMOPHUX
00CNIOMHCEHb, AHAI3 MA V3A2A/IbHEHHS Pe3yIbmamis, HAanUCAHHsA me3 00Nnoeioi).

7. SlkoBenko P.B., Tpymes I.M. fIkicHI NOKa3HUKHU IUIOAIB SO0TyHI COPTY YEMIIIOH
ApHO 3aeXHO BiJl cUCTeM yI0OpeHHs. CyuacHi nioxoou 00 8upouysamnis, nepepooxu i
30epicants NPOOYKYii poCIUHHUYMSEA: mamepianu 0onosioell 8CeyKPaiHCbKOI HAYKOBO-
NpaKkmuyHoi Konghepenyii 3000ysauie suwjoi oceimu i Moao oux euenux. Mukomnais, 2024. C.
49 — 51 (ocobucmuii snecox 80 %, ananiz cmauny npobaemu, nposedeHHs OOCAIONCEHD,
aHaniz ma Y3acaibHeHHsl pe3yibmamis 00CNI0NHCeHb, HANUCAHHA me3 O00N08idi; 8HeCOK
cnisasmopa 20%, ioes, niocomogka mamepiary).

8. Axosenko P.B., Tpymen I.M. [IpoaykTuBHICTH nepeB s101yHI copTy Uemmion ApHo
3aJICKHO B1J CUCTEMU yI00peHHs. CyuacHi mexHono2ii 6upowy8ants eKkoao2iuHo be3neuHol
n10000804e80i npodykyii: mamepianu 11 Misxnapoonoi nayxoeo-npaxmuunoi KoHpeperyii.
JIsBiB, 2024. C. 79 — 80 (ocobucmuii enecox 70 %, ananiz cmany npobiemu, npogeoeHHs
00CNiOJICEeHb, AHAI3 MA V3A2AIbHEHHS Pe3YIbmamis 00CII0HCeHb, HANUCAHHS me3 O0N0BIOI,

eHecok cnisaemopa 30 %, i0es, niocomoska mamepiany).
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9. Trushev .M. Quality indicators of Champion Arno apple fruits depending on
optimized fertilizer. XXVIII International scientific and practical conference «Prospects of
Innovative Development in Science and Technology». Gothenburg, 2024. P. 15 — 17.
(ocobucmuii enecox 100%, amaniz Odxxcepen aimepamypu, npoeeoeHHs NOAbOBUX Md
1abopamopHux O0O0CNIONHCEeHb, AHANI3 MA Y3A2ANbHEHHs pe3YIbmamis, HANUCAHHA me3
00n08i0i).

10. Sxoenko P.B., TpymeB .M. BMiCT OCHOBHUX €JIEMEHTIB >KUBJICHHS Yy JIMCTI
sa0ayH1 copTy UemmioH ApHO 3aliekHO Bin cucremu yaoOpeHHsi. VIII Bceykpaincvka
Haykoea inmepHem-koHughepenyia «Innosayii 6 cadisnuymsi». Ymanb, 2024. C. 20 — 22
(ocobucmuii eénecok 80 %, ananiz cmany npodnemu, NpogeoenHs. 00CII0NHCEeHb, AHANI3 Mda
V3a2anbHeHHs pe3yibmamis 00CHi0NCeHb, HANUCAHHS me3 O0N0GIOi, 8HeCOK Cnisasmopa
20%, ides, niocomoska mamepiany).

AKi 000amKo60 6i000parcaromev HAYKOGL pe3yibmamu oucepmauii:

Hayko6o — eupoonuui pekomenoayii:

11. SkoBenko P. B., Tpymen I. M. Ctpoku mo3akopeHEBOIr0 MiPKUBJICHHS sIOTyHI
a30TOM 1 OOpOM 3a ONTHUMI30BAaHOTO T'pyHTOBOro ymoOpenns / B kH.: CamiBHUITBO Ta
BUHOTpaapcTBO. IHHOBAIIIHHI PO3pOOKU KadeapH MII0IIBHUIITBA 1
BUHOTPaJapcTBa YMAHCHKOIO HAIIOHAJIBHOTO YHIBEPCUTETY CaJiBHMUIITBA: HAYKOBO-
BupoOHMU1 pekomenaiii / B. B. 3amopcekuii, O. B. Mensauk, P. B. SlkoBenko Ta iH.; 3a
pen. O. B. Mensuuka. YManb, 2024. C. 28. (ocobucmuii eénecox 70 %, amaniz ma
V3a2anvHeHHs pe3yIbmamie O00CHIONCeHHS, HAnUcauHs, e6Hecox cnisasmopa 30%, ides,
ni02omosKa mamepiany)

ATTPOBAIIIA PE3YJBTATIB JUCEPTAIIII

OcCHOBHI pe3yJbTaTH MPOBEICHOTO JOCTIIKEHHS OOTOBOPIOBATUCS HAa 3aCiTaHHSIX
kadeapu TIUIOAIBHUIITBA 1 BHUHOTpadapcTBa (IIOPIYHUN 3BIT BUKOHAHHS IUIAHY),
OMPWIIIOAHEHO Ta 00roBopeHo Ha: XI BceykpaiHCbKili HAyKOBO-TIPAKTHYHIN KOH(epeHIil
MOJIOIUX BYEHUX «AKTyallbHI TpPOOJIEMH arpornpoMHCIOBOIO BHUPOOHUIITBA YKpaiHu:

pOJIOBOJIbYA Oe3leka B yMOBaX BOEHHOTO Yacy 1 IOBOEHHOI BIAOYIOBU KpaiHU»
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(O6pommne, 2022); XIV MixHapoaHiii HayKoBO-TpakTHuHii KoHpepenuii «JlronuHa 1
CBIT: IJ100anbpHI TpobaeMu po3BUTKY JtoacTBa» (IIpara, 2023); BeeykpaiHchbkiii HAYKOBO-
MpaKTHUYHIN KOH(epeHIli 3100yBadiB BUIIOI OCBITH 1 MOJIOAUX BueHUX «CydacHi MiaXoau
JI0 BUPOILYBaHHs, epepoOKH 1 30epiraHHs NpoaAyKiii pocauHHULTBa» (Mukonais, 2024);
II MixxHapoHiii HayKOBO-TIpakTU4HIN KOH(pepeHli «CydacHl TEXHOIOT1] BUPOIyBaHHS
€KOJIOT1YHO Oe3nedHoi miogooBoueBoi npoaykuii» (JIeBiB, 2024); XXVIII MixuHapoaHii
HAyKOBO-TIPaKTUUHIN KoH(pepeHuii «llepcrniekTuBH 1HHOBAIIHHOTO PO3BUTKY HAYKH 1
texHikn» (I'etebopr, 2024); VIII Bceykpainchkiii HayKoBi 1HTEpPHET-KOH(EpeHIii
«InHoBamii B camiBaUUTBI» (YManb, 2024), Haykosiii koHdepeniii «lHHOBammii B

CaJ[IBHUIITBI, JJICOBOMY T'OCIOJIAPCTBI Ta arpapHii ekoHoMit» (I"opoauie, 2024).
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