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BCTYN

Tpanchopmarttisi arpapHOro cekTopy YKpaiHH YIPOIOBXK OCTaHHIX
TPHOX MECATHIIITH TpPHU3BETA JO PI3KOTO CKOPOYCHHS TBAapPUHHUIITBA Ta
BHpPOOHHUIITBA THOK, 3aMiHU JOBOTOPOTAIIMHUX JCCATUIIIBHUX CIBO3MIH
YOTHUPHU- Ta IIECTUIIJIBHUMH, 31 CTPYKTYpH TOCIBHHX MPAKTUYHO 3HUKIU
Oararopiuni 6000Bi TpaBu. BHpOOHMITBO 3a3HANO iICTOTHOTO 3MEHIIEHHS
00CsTiB 3aCTOCYBaHHS OPraHIYHUX Ta MiHEPATLHUX JOOPUB, IO MOPYIIUIO
0anaHc TYMyCy y IPYHTI Ha TJIi pi3KOro IedilUTy eJICMEHTIB JKUBJICHHS.
Taka arpoHOMi4Ha TpaKTHKa MPHU3BeNa 10 MaJiHHS POJIOYOCTI TPYHTIB,
CIOpWYMHIIIA IX JIErpajaliio, a BUPOOHHUIITBO arpapHoi HMpOoayKIii HaOyio
03HAK HECTaOLTHLHOCTI.

Y HOBHX €KOHOMIYHHX peaisx arpapHuil ceKTop Ykpainu morpebye
ANbTEPHATUBHUX 3BOKEHUX IIAXOIIB 3 BIPOBAIKEHHS BYIJICLEBO
HEUTPALHUX TEXHOJIOT1H, €KOJIOTIYHO 30aJaHCOBAHUX CHUCTEM yIOOpEHHS,
aKi 3a0e3rmevyars BIATBOPEHHS POMIOYOCTI IPYHTIB Ta CHOPMYIOTH CTali
3acajyl BHPOOHHUIITBA CITbCHKOTOCIOAAPCHKOT MMPOAYKITii.

OmHPUM i3 TEpCIEeKTUBHUX  HANpPsAMIB HA DXy  CTajIoro
3eMJIepOOCTBa € BIPOBAHKCHHS AalbTEPHATUBHUX OPraHO-MiHEPAIbHUX
CHUCTEM YAOOpEHHs, SKi TependadaroTh BUKOPHUCTAHHS Ha JTOOpPUBO
MOOIYHOT MPOAYKIIil, TOKHUBHUX CHACPAIBHHUX KYJIbTYp, ONTHMI3AIl 03
BHECCHHSI MiHEpaTbHUX JOOPWUB Ta 3alydCHHS 10 CHCTEMH YIOOpEHHS
610JTOTIYHOTO a30Ty HIISXOM 30UIBIIEHHS YaCTKH 3€pHOO000BUX KYJIBTYP Y
ciBO3MiHaX. AJIbTEpPHATHUBHI MiJIXOJH B CHCTEMi yJIOOpEHHS HACHYYIOTh
IPYHT OpraHiuHOIO PEYOBHHOIO, 3MeHIIYI0Th Ha 30-40% BUHOC 13 TPYHTY
€JIEMCHTIB KHUBJICHHS 1 3a PaxyHOK PEIMPKYJAIil 3alydaroTh 3HAYHUI
pecypc MOKUBHIX PEYOBHH JI0 IOBTOPHOTO iX BUKOpucTaHH:. Lle mo3Bosse
BUPIIMTH TIPOOJIeMy BIiATBOPEHHS pOJIOYOCTI IPYHTIB, IJIBHUIIUTH
BPOXAWHICTh KYJIBTYp, 3aJydalodd I[P I[bOMY BHYTPIIIHI pecypcu
arpoeKOCHCTEM.

BuBdeHHIO mHTaHb OioJiorizamii Ta aJbTEPHATHBHOTO OPTaHO-
MIHEpaTbHOTO YAOOPEHHS CLIBCHKOTOCTIONAPCHKUX KYJIBTYpP Y CiBO3MiHaxX
npucBstueHi mociimkenns A.Jl. bamaesa, O.1. Haymoscbkoi, [1.I1. Hanrouwis
[5], JLA. Bbapmreitna, I.C. Illxapemnoro, B.M. fAxumenka [9], O.O.
Bamynu, M.B. JlicoBoro [16],0.M. bepanikosa [20], E.I'. Jleromtoka [76],
B.I. Kucing [159], B.M. TlomsoBoro [247], B.®. Caiika [264], O.I.
Tapapixu [286], }O.0. Tapapiku [293], M.K. [ukymu [354] Ta iH.

Marepianm 1iei MoHOTpadii € IPOTOBKEHHIM 3a3HAYCHUX HAYKOBHX
HaTpaIfOBaHb, MPUCBSIYCHI BUBYCHHIO ¢(PEKTHBHOCTI 3aX0JiB OioJorizartii



Ta aJbTCPHATUBHOTO YJOOPEHHS Y CIBO3MIHaxX pIi3HOI CTPYKTYpH,
JOCITI/DKEHHIO KOJIOOOIry BYTJICLIO 1 eeMEHTIB JKMBJICHHS, 1X BIUIMBY Ha
MPUPOIHY Ta €(PEeKTUBHY pPOMAIOYICTh YOPHO3EMHHMX IpPYHTIB. B ocHOBY
MoHorpadii NOKIaJeH0 (yHIAMEHTaIbHI TOCTIJDKEHHS, SKi MPOBOIINCH
y JIOBFOTpUBAMX CTalliOHApHUX TIOJBOBUX Jociigax IHcTuTyTy
OloeHepreTHYHUX KyJbTYp 1 IyKpoBux OypskiB HAAH 3akmaneHux y
JpYTif MOJOBHUHI MHHYJIOTO CTOJITTA. JOCTIDKEHHS OXOIUTIOIOTH Tepion
BiZ 20 o 50 pokiB. 3HauHa yBara HpUAUTIETHCS MUTAHHSIM TpaHc(opMarii
OpraHiyHOI PEYOBHHM Y IPYyHTI, ajyke MOOIYHA MPOMYKIisS 1 cHIepaTh
ICTOTHO BiJIPI3HAIOTHCS BiJi TPAAUIIMHOTO OPraHIiYHOIO JOOpHBa THOIO 32
XIMIYHHM CKJIaJIOM, CIiBBIIHOIICHHSM BYIJICHIO 1 a30Ty, IO iCTOTHO
BIUIMBAE HA TEMIaMH IX MiHepamizamii i ocobimBocTi (hopMyBaHHS
MOXXUBHOTO PEXUMY IPYHTY.

3a crpusiHHS 1 HaJlaHy BaroMy MiATPUMKY y TPOBENEHHI MOJbOBHUX,
EKCIIEpIMEHTAIbHUX Ta AHAIITUYHHUX JOCHIIXKEHb aBTOPU BHUCIOBIIOIOTH
IUpY BJISYHICTH — JAMPEKTOPY IHCTUTYTY OlOCHEPreTHYHUX KYJIbTYp 1
IYKPOBHX OypsIKiB JOKTOpY C.-T. HaykK, mpodecopy, akamemiky HAAH,
M.B. Poiky, mupexropy Bepxusupkoi JCC kangunaty c.-r. Hayk T.B.
Komni6abuyk, npoBinauM HaykoBisM binoniepkiBebkoi JJCC xaHauaaTam c.-
r. Hayk O.T. Ilerpomiii, KO.Il. dy6oBomy, C.M. Cinuyk, 3aBimyBadlri
maboparopii arpoximii Ynamoso-Jlromurerskoi JJCC I'.M. Ma3zyp, ocobmmBa
BISTYHICTH IOKTOPY C.-T. HayK, npodecopy [S.IL IlBero  |Ta mpoBimHOMY
aHamituky jgaboparopii arpoximii IBKillb |I'.A. Ceruyk




CTATICT POJCHOCT PYHTR TATPODMKTHBHITS
CIBOSM ATEKHO B YIOEPEHHA o ey

Posain

1.1 Jlo6puBa — 0OCHOBA CTAJIUX i BUCOKUX BpPOKaiB

IT.A. Brnactok [42] 3a3Ha4aB: «... AJ0OpHUBa € HAWOIIBII IIBHIKHM 1
e(DeKTHUBHUM 3aCOO0O0M TIiJABHUIICHHSS BPOXKAHOCTI CIILCHKOTOCIIONAPCHKUX
KYJBTYp».

3rigHo mochimkens M.B. JlicoBoro [178], He MeHIIEe TpPETHHU
CUIBCHKOTOCIIOIAPCHKOT  MPOAYKII  OAEPXKYIOTh 32  paxyHOK i
MiHepaTbHUX 100pHB. IX wacTka B GOpMYBaHHI BPOXKaI0 KyIbTYp y 30HaX
IMTomicess 1 Jlicocremy crtanoBuTh Omm3bKO 30%, 30HI HE3POIIYBAaHUX 1
3porryBaHuX 3emMenb Cremy — Bixnosigao 20 i 40%.

Hocmimkernss M.M. Maptunosuda, JI.I. Maprunosuu [197], sxi
npoBoamin BIpoJox 20-30 pokiB XX cT. HA YOPHO3EMi OIMiJI30JICHOMY
BKKOCYTJIMHKOBOMY B YMOBaX 3€pHO-OYPSKOBOT1 CIBO3MIHH MMOKAa3aJlH, IO
TpHUBaJie 3aCTOCYBaHHS MiHEpaIbHUX IOOPWB MiABHIIIIO BPOXKAHHICTH
OararopiuHuX TpaB — Ha 5%, BUKO-)KUTHBOI CyMIIIKH — HA 26%, MIIEHHI
03UMOI, 3QJIEKHO BiJ PO3MIIICHHA B CiBO3MIiHI — Ha 6-19%, Oypskis
IyKpoBHUX — Ha 12-25%, KyKypya3u — Ha 6-10%, ropoxy — Ha 8%, STUMEHIO
—mHa 18%.

B  nmocmimkennsx JILA. bapmreiina, 1.C. Illkapemnoro, B.M.
Sxumenka [8], II.A. Bmnacioka [41], M.M. Maprtunosuua, JI.I
MaptusnoBuy [194, 197], B.M. Sfxumenka, B.JI. Tecenpka, H.H.
Koxyxoscrekoro [367], FO.A. Tonkans [294, 296], A.I1. Lses [314], II.M.
[[Musiaa [357] Oyn0 BCTAHOBJICHO, MO €(PEKTUBHICTh HOOPUB 3MIHIOETHCS
3QJIKHO Bijl PiBHS POIOYOCTI IPYHTY, 103 1 crocoOy iX 3acTOCyBaHHS,
30aJ1TaHCOBAHOCTI 3a €JNEeMEHTaMH >KMBJICHHS, pPO3MOALTY J00pHB MiX
KyJIBTYpaMH CiBO3MiHH TOIIO.

Cepenl KyJlbTyp 3epHO-OypsSKOBOI CiBO3MIHM HAaHBHOATTUBIIIUMH 10
YMOB MIHEpPaJIbHOTO JKHMBJIICHHA € OypsKH IyKpoBi. BoHu moTpeOyroTh
3HAYHO OUTBIIOI KIIBKOCTI IMOKMBHUX PEYOBHH JUIsl OpMyBaHHS OioMacu
MOPIBHSHO 3 iHIMMU KynbTypamu [11, 58, 184, 314, 361, 367].

Bypsiku IyKpoBi IOCHTH UYyTIHBI 10 YMOB a30THOTO >KHMBIICHHS.
HanmipHe cnokuBaHHA — a30Ty, OCOOJMBO B  JApYrid  TOJIOBHHI



BEreTaIlifHOro Mepioay, MOJIOBXKYE PO3BUTOK OYPSKIB I[yKPOBHX, BEJIE JI0
3HIDKEHHA I[yKPHCTOCTI Ta IMOTIpIIye TEXHOJIOTIYHI SIKOCTI KOPEHEIUIONiB
[41, 361, 395].

B 0CHiPKEHHAX 3 BUKOPMCTaHHAM cTabinbHOro izoromy N I1.M.
[Iussrom [360] ycraHoBIEeHO, MmO y OYpsAKIB I[YKPOBUX BiACYTHI
MeXaHi3MH, SIKi PETYIIOI0Th CIIOKUBAHHA a30Ty 3 OKHBHOTO CEPEIOBHUIIIA.
ToMy /I YHUKHEHHSI HAJMIPHOTO a30THOTO JKUBJICHHS BOHHU MOTPEOYIOTH
ONTHMi3amii 103 BHECEHHS a30THUX JOOpMB 3 ypaxyBaHHSIM 3amaciB
MiHEepaJbHOTO a30Ty IPYHTY.

3a BupollyBaHHS OypsKiB IYKPOBHX B JaHII 3 OaraTOpiYHUMH
0000BUMH TpaBaMH Y IPYHTI (DOPMYIOThCS 3HAYHI 3aracy 0i0JOTiYHOTO a30Ty
[228]. Ha mymxy C.I. Pynkoi, }O.A. Tonkams, B.I1. Ilpasinosa [259], 10.A.
Tonkansa, B.C. Oxmakesuu [299], HK. [llumancekoi [356] 3a Takux ymoB
JI03y BHECCHHsI a30THUX JOOPHB i OYpsIKH IyKPOBI MOKHA 3MCHIITYBAaTH Ha
40-60 kr/ra.

[Tom’sIKINIEHHSI HETAaTUBHOTO BIUIMBY a30TYy Ha TEXHOJIOTIYHY SIKiCTh
KOPEHEIUTONIB OYPSKIB I[yKPOBUX MOJKHA JOCSATTH 32 30UTBINICHHS YACTKU
docdopy i kamito y cximazi nodpus [299, 414].

3a nanumu FO.A. Tonkans [296] 3a BuponryBaHHs OypsIKiB IyKPOBUX
y JaHmi 3 0aratopiuyHuMH OOOOBHUMH TpaBaMH Yy CKJIaJi MiHEPaJIbHOTO
JnoOpuBa Mae repeBaxarn 4dacTka ¢ocdopy i Kajlito 1Mo BiJHOIICHHIO JIO
azory. OntumansauM criBBigHomeHHsIM N:P:K ams OypskiB mykpoBux y
naHii 3 baraTopiuauMu TpaBamu Oyio 1:1,3-1,6:1,1-1,4; manii 3 ropoxom —
1:1,2-1,4:1,1-1,4. Ilpn upoMy Ha 4OpHO3EMIi OIiJ30JICHOMY Ta THIIOBOMY
BUJIYTYBAHOMY Ba)XKOCYTJIMHKOBOMY (YMOBH HECTIHKOTO 3BOJIOYKCHHS)
ONTHMAJILHOO JIO3010 Y JIaHI 3 KOHIOMHMHOW € NgoP19oKoo Ta N7oP110K00,
YOPHO3EMi THIIOBOMY BHJIYTYBAaHOMY CEPEIHBOCYTIIMHKOBOMY (YMOBH
JIOCTATHBOTO 3BOJOXEHHST) — NosPi20Ki3s; y JaHIi 3 TOPOXoM BiaMOBiTHO
Ni10P135K120, NgoP110K110 T2 N10oP 130K 140.

BaxmuBy posib B ONTHMI3allii MIHEPATBLHOTO JKUBJICHHS KYJIBTYP
3epHO-OyPAKOBOT CIBO3MIHM Ma€ TIOEAHAHHS 3aCTOCYBaHHS OpraHIYHUX Ta
MiHepampHuX go0puB [170, 294, 295]. I1.A. Bmacrok, I1.3. JlicoBanm [42]
micami  «MakcUManbHI  BpOXKal  JIOCATAIOTBCST  KOMOIHAI€l0 THOIO 1
MiHepalbHUX JOOpHUB, sIKa JIO3BOJISIE JIOCTATHBO 3a0E3MEeYUTH POCIHHH
3aCBOIOBAHOIO TTO’KMBOO Ha MIEPIIHX CTadisAX PO3BUTKY 1 AaTH B TOM XK€ 4ac y
BUIJISAJI THOKO PE3€pPB, IMOCTYIIOBO MEPEXOISTIH B JIIF0 MiHEPATBHUX TOOPHBY.
[lepeBary oprano-miHepanbHili cHcTeMi ymOOpeHHS B CiBO3MiHAaxX 3
Oypsikamu 1mykpoBumu Bimmasamm 1.®. Byzamos, FO.A. Tonxkams, A.L
Octpoymiko [31], FO.A. Tonkaib, L.I. Uepemniuok [297].
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3a opraHo-MiHEpaJIbHOI CHCTEMHU YJOOpEHHS B yMOBaX 3EpHO-
OypsAKOBOI CIBO3MIHM (3 BHECEHHSM THOIO IIiJi MPOCANHI KyJIbTypH) B
cepenuboMy 3a 20-30 pokiB BpoxalHICTh OYypSAKIB IIyKPOBHX ITiIBHIIIIIACH
JIO TIOYaTKOBOTO Ha 22-33%, KyKypyA3H Ha 3epHO — Ha 22-25%, sumMeHto —
Ha 42%, BUKO-KUTHBOI cyMilIKku — Ha 38%, 1110 MOPIBHSHO 3 MiHEPAIBLHOIO
CHUCTEMOIO yoOpeHHs 0ysio BUIIMM BianoBigHo Ha 8-10%, 15-16%, 24%
ta 12% [197].

His rHoto 3a manmmu FO.A Tonkans, H.K. [llumancekoi [300], He
00MEXYEThCS POKOM HOro 3acrocyBaHHs. 3a3Buuai micisnmis 20-40 1/ra
THOIO Ha CipUX JIICOBUX IPYHTax TpUBae 6-8, Ha yopHO3eMax — 70 18 pokis.
[ToenHaHHs BHECEHHS THOK Ta MIHEpAIbHHX JOOPHUB HE TUIBKH
MiBHIIYBaJI0O BPOXKaHHICT KOPEHEIUIOAIB OypsKiB I[yKpoBHX, aie W
JO3BOJISUIO PAIliOHANBHO X 3aCTOCOBYBAaTH Ta OTPHUMYBATH €KOHOMIYHHI
3HCK.

EdexkTuBHICTh BHECEHHSI OpPraHIYHUX JOOPHUB 3HAYHO 3QJICIKHUTH Bij
YMOB 3BOJIOKEeHHS. HaliepeKTHUBHIIIOW 0300 B YMOBax JIOCTATHHOTO
3Bosto’keHHs1 Oyno BHeceHHs 30-40 T1/ra THOto. Ilpmpict ypokaitHOCTI
KOPEHEIUTONiB cTaHOBUB 3,4-4,3 T/ra, 300py 1ykpy — 0,5-0,9 1/ra [250].

B yMoBax HECTIHKOro Ta HEIOCTATHHOTO 3BOJIOXKEHHS 33 3POCTaHHS
MOCYIIIUBOCTI KIIIMaTy IOIUIFHUM 1 €KOHOMIYHO BUMPaBAaHUM € BHECCHHS
MEHIIIMX 7103 opraHiyHux go0puB BimnosigHo 30 Ta 20-30 1/ra. Ilpupicr
YPO’KaiHOCTI KOPEHEIDIOAIB OPIBHSHO 3 YMOBaMH JIOCTATHHOTO 3BOJIOYKEH-
Hsl Ha OIHYy TOHHY BHECEHOT'0 F'HOIO 3MEHIITyBaBcs Ha 42-68% [282].

B mocnimxennsx JI.A. bapmreitna, 1.C. [lIkapennoro, B.M Skumen-
ka [8], FO.A. Tonkans, H.K llumancekoi [300] cnoctepiranu 3MeHIICHHS
e(heKTUBHOCTI MiHEpATLHUX JTOOPUB Ha (POHI BHECEHHS THOIO.

3a opraHo-MiHepaNbHOI CUCTEMHU YIOOpPEHHS 3aCTOCYBAaHHS BUCOKHX
7103 MiHEpATBHUX JTOOPUB € Mao e(hEeKTUBHUM, OCKITBKH BEIE O 3MEH-
IICHHS I[YKPUCTOCTI Ta MOTiPIICHHS TEXHOJIOTTYHHUX SKOCTEH KOPCHEIIIOIIB
[32, 103].

3a ToeAHAHHS BHECCHHsS OpPraHIYHUX 1 MiHEpaIbHUX JOOPHB J03y
OCTaHHIX HEOOXITHO ONTHMI3yBaTH 3 ypaxyBaHHAM KUTBKOCTI MOMKHBHHUX
PEYOBHH y CKJIaji OpPraHIYHMX JOOpHB, 3a0€3MeYeHOCT] IPYHTY eleMEeHTaMu
JKMBJICHHS Ta CHCTEMH BEJICHHS CiBO3MiHH. Jl0 THX ke BUCHOBKIB IPHUXOIIUTH
psin 3apyOibkHuX yuenux [380, 436].

Y Himeuunni 3 1975 no 2000 p. BHACHIZOK ONTHUMI3alii CUCTEMH
yIOOpeHHS KITBbKICTh BHECEHHS Aa30THUX JOOpHB Iia OypsAKM ITyKpoOBi
3MmeHmmnack 3 189 mo 154; kaniitaux — 3 147 mo 63; dpochoprux — 3 103 mo
25 xr/ra, a BpoXKalHICTh KOPSHEIUIOAIB OYPsIKiB IyKPOBHUX 3pocia 3 42,7 1o
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54,1 1/ra, mykpucticts — 3 16,4 1o 17,0% [424]. 3a nanmmu B. Mérlénder,
C. Hoffmann, H.J. Koch, E. Ladewig [445] onTumambpHOIO 103010
BHECCHHS  MIHCpalIbHUX  JOOPHB JUII  OTPHMAaHHS  BpPOXKAHHOCTI
KOpeHeIuIoniB OypsikiB mykpoBux 50-55 1/ra € Ni2oP10oKi. [Ipu npomy
¢docdopHi 1 kamiliHi 10OprBa BHOCATH MiJ OpPaHKY, a30THI — y TMEpPEAro-
CiBHY KyJbTHBaIli0 Ny Ta IPYHTOBE IMJDKUBICHHS N3 (hasa 3MHKaHHS
JTUCTKIB Y PSIKY).

Y ®pannii srigao gocmimpkens J.T. Tsialtas, N. Maslaris [471] mig
YpOXaiHICTh KOPEHEIUIOAIB OypsKiB IykpoBHX 50 T/ra ONTHMAaIBHOIO JIO-
3010 BHECCHHS MiHepalbHUX 100puB Ha (hoHi 20 T/ra THOFO € N130P 110K 200.

3rimno gochimkenb A.P. Draycott, D.R. Cristenson [404], K.W. Jag-
gard, M.J. Armstrong [428] y Bemukiti bpurtanii 11 oTpuMaHHs BpoXKaii-
HOCTI KOpEeHeIIoAiB 55-60 T/ra ONTUMANBHOIO 03010 BHECECHHS MiHEpaIb-
HUX 100puB Ha (oHi opraHiyHuxX 100puB € Ni20Kis0. PocdopHni n06pHBa
mig OypsiKM I[yKpOBI HE BHOCATH 13-32 BHCOKOTO 3a0e3MeuYeHHS TPYHTIB
pyxomum dochopom. Kpamum kamiiiHuM 10OpUBOM € KajiliHa Cisib, SKa
nependadae BHECEHHS 3HAYHOI KiTBKOCTI HATPIFO.

Hocmimkerns mpoBeneHi Ha BepxHsbkiid i bimomepkiBehkild q0Ci-
JTHO-CENICKI[IHHUX CTAHINSIX CBIJYaTh, IO 30UIBIICHHS 103 NOOpHB TiX
Oypsiku 1ykpoBi 3 NogP10sKoo 10 NissPissKi73 He manio mepeBaru 3a mokas-
HUKOM 300py mykpy [8].

L.®. By3anos, F0.A. Tonkans, A.I Octpoymko [31] Ha OCHOBI pe3y-
JMBTATIB MPOBEIACHUX JOCIIKEHh MPUHIUIA O BHCHOBKY, IO B YMOBaxX
[IpaBoGepexxuoro JlicocTemy HAWONTHMATIBHINIOK 03010 MiHEPATHHHUX
IoOpuB Tig OypsAKH ykpoBi O6yio BHeceHHS N7o-80P100-120K80-100.

B.M. Axumenko, B.JI. Tecenpko, H.H. KoxxyxoBchkuii [367] Bpaxa-
F0Th, IO ONTHMI3allis J03 MiHEpPAIbHUX IOOpPUB Tia OypsSKH IYKpPOBi
MMOBWHHA BPaXxOBYBaTH CTPYKTYypy ciBo3minm. Ha dopHO3emi THIOBOMY
BUIIYTYBaHOMY JIETKOCYTJIMHKOBOMY Y ciBo3MiHi 3 10-20% OypsKiB myKpo-
BHX HalOUIbIMHN 30ip 1 BUXia IyKpy 3 1 ra pisuti gocsraBcs 3a BHeceHHs 20
T/Ta THOXO + NogP99Koo, 3 30% — 20 1/ra raoro + Ni20P120K 120. Ha quH03eMi
TUTIOBOMY CEpPEIHBOCYTIMHKOBOMY 3 BHUIIMM IIOTCHIIATIOM MPHUPOIHOI
pozrodocTi B JaHIi 3 0araTOpiYHUMH TPaBaMH i TOPOXOM IIi TOKa3HUKH
Oymu kpamii 3a BHeceHHs1 20 T/ra THORO + NaoPsoKso, manHIosi 3 kykypy-
13010 — 32 TIOJBOEHOI 1031 MiHEepaJIbHUX J0OPUB HA (HOHI THOIO.

Ha ocHOBI y3arajbHEHHS JaHMX MEPEXKi JOCHiHUX yCTaHOB
[acTHTYTY OlO€HEpreTHYHNMX KyJbTYp 1 IYKPOBHX OYpSAKiB pPO3poOIEHO
peKoMeHanii 3TiHO AKX, A OTPUMAHHS BPOXKaWHHOCTI KOPEHEIUIOiB Ha
piBHi 35-40 T/ra 3a OOMEXECHUX PECYpPCIB 3aCTOCYBAHHS THOK PEKOMEH]IY-
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€ThCsI BHOCUTH MiHEpaslbHI JJOOpHUBa HA YOPHO3EMi TUTIOBOMY BHJIIYT'YBaHOMY
B 11031 Ngo-100P0-110K70-110, FOpHO3EMI OITi30JICHOMY i TEMHO-CIpOMY OITi130-
Jeromy IpyHTax — Noo-100Pso-110K100-130 [270].

3a HUHINIHIX YMOB TOCIOJIApIOBaHHs Ha (POHI PI3KOTO CKOPOUYESHHS
BUPOOHUIITBA 1 BHECEHHSI OPTaHIYHUX JOOPUB MOTPEOYIOTh MOTIHUOJIICHOTO
BHBUYCHHS aJIbTEPHATHBHI HA OCHOBI CHEpaTiB 1 MOOIYHOI TPOMYKIIil
CHCTEMH OpPTraHO-MiHEPAIBHOTO YAOOpEHHS.

EdexTuBHICT, 3acTOCYBaHHS MiHEpaJbHUX JOOPUB I 3EPHOBI
KYJIbTYPH 3aJICKUTh BiJl iX (hi310JOTIYHUX OCOOIUBOCTEH, 03 1 CIIBBIIHO-
IICHHS €JICMEHTIB JKUBJICHHS Ta TIoNIepeHuKa [82, 254].

3rimHo pekoMeHAaniii MUPOHIBCHKOTO 1HCTHTYTY IMIICHHIN ONTHMA-
JILHOYO JI03010 MiHEpaJIbHUX JIOOPHUB ITiJ] IIIICHHUITIO 03UMY, SIKY BHPOIIYIOThH
micnst mpocartHuX KynbTyp € NijoP70K70, 3epHOBUX 0000BHX — NsoPeoKeo,
OaratopiyHux 0000BUX TpaB — Nao-s0Ps0Keo. CydacHi copTu MIeHHIN 03U-
MO1 MOTPeOYIOTh MOCHIEHOTO a30THOTO >KHMBJICHHS 1 JJOOpe BiI3UBAOTHCS
Ha BHECEHHS MiHepajdbHUX J00puB 3i cmiBBigHOmEHHsSM N:P:K piBHUM
1,5:1:1 [61].

Hocmimkennss [.I.  Hymm, [II. XKXememn [91] cBimuath, 1110
S(EeKTHBHICTh BHECCHHsI JOOpPHB IIJl TIIICHUIO O3MMY 3aJieKajia BiJ
CITIBBIIHOIIICHHST €JIGMEHTIB JKWBJICHHS Yy TIPYHTI 1 Maja TEHJICHIIO 0
3MEHIIIEHHS 3 MiBHOYI Ha MiBIeHb — 3 31-42% B HewopHozemHOMY paifoHi 10
14-23% B LlenTpaibHO-4OPHO3EMHOMY .

3a ganumu  gociimpkenb B.H. Pemecrma, B.®. Caiika [253]
e(EKTHBHUM CIIOCOOOM BHECEHHS a30THUX JOOPUB IIiJ] MIICHUITIO 03UMY €
nmo3akopeHeBe MipkuBieHHs. OONMPHUCKYBaHHS TOCIBIB MINEHUII 03UMOT
PO3YMHOM CEUOBUHH Y (ha3i MOJOYHO-BOCKOBOI CTHTIIOCTI TiIBUIILYE BMICT
0inKa B 3€pHI 1 TOKpaIrye HOro sSKiCTh.

BuponryBanHs mmieHWIN 03UMOi Ticiss 0O0OOBHX IMONEPETHUKIB
CIIPHSIIIO TIOKPAIIEHHIO SKOCTi 3epHa [189].

Ha binouepkiBchbKiii mOCHiIHIA CcTaHIii B cepeqHhOMY 3a 7 POKiB
YMICT KJICHKOBMHM B OOpOIIHI TIICHHUINI O3WMOI, SIKy CISUTM ITiCHs
OaratopiyHHX TpaB 1 Topoxy, OyB BHWIIMM, HDX IICIIA TONEPEIHNKA
KyKYpyA3H Ha CHJIOC — BifmoBigHo Ha 2,8 1 2,2% [8].

Ha IBaniBCBKiH JOCHIOHINA CTaHIIl yMICT KJICHKOBHHH i MpPOTEIHY B
OOpOIITHI Ta CKJIOBUIHICTH 3ePHA TIICHUII 03UMOI TICIIsI TOTEPEIHNKA BHKO-
BiBCsAHOI cymimku craHoBuwmn 29,8, 13,7 1 88,9%, a micas KyKypya3u Ha
3enenuit kopm — 27,7, 13,71 87,1% [8].

[lo3uTHBHUY BIUIMB HA SKICTH 3€pHA IMIICHUII 03UMOI MaJIH CITIOCOOH
3aCTOCYBaHHs JOOpUB Ta iX 30aJIaHCOBAHICTh 32 €JIEMEHTAMH >KHUBJICHHS.
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301IbIICHHS] YaCTKA a30Ty y CKJIaJi JOOpHUB Ta MPOBEIACHHS JEKUIBKOX
M/DKUBIICHb a30THUMH J00pHBaMH TOKpAIlyBajlo OLIKOBICTH 3epHa Ta
Horo xJi0ornekapehKi sKkocTi [94].

VY xpainax 3axigHoi €BpomM OTpUMaHHS BpOXKalHOCTI 3epHa
nmreHuii  o3umoi 8-10  T/ra  moTpeOye BHECEHHSM BHCOKHX 103
MiHepasibHuX 100puB. 3a manumu O. Kozlovsky, J. Balik, J. Cerny [437] y
UYexii ams oTpuMaHHS BPOXKAWHOCTI 3epHA IMIICHHINI 03uMOi 8,5-9,5 T/ra
BHOCATh NisoP110Ki20. PochopHo-Kamiiini g00pHBa 3aCTOCOBYIOTH ITiJ
OpaHKy, a30THI y TpH HPHAOMH: IO MEp3JoTaIoMy IpyHTY Noo, ¥y
MepeaAnociBHy KynbTHBaIil0 — N3y Ta T03aKOpeHeBO y (a3i MoJIOYHO-
BOCKOBOI CTHUTJIOCTI — Nao.

3a mammmu W. S. Wilson, K. L. Moore, A. D. Rochford, L. V.
Vaidyanathan [479] y Benwukiii bpuranii ans oTpuMaHHS Bpo)KaifHOCTI
3epHa MIICHUII 03UMOI 9 T/ra BHOCATH Ni20-210P3545K100-130. 3acTOCyBaHHsS
nobpuB € nudepeHIiioBaHUM 1 3aJIGKUTH BiJl 1HJIEKCY 3abe3rmeueHHs
IPYHTY €JIeMEHTaMH JKWBJICHHS. 3a BHUCOKOI'O PiBHS 3a0e3IMe4YeHHs J103a
MiHepambHAX JOOpHB cTaHOBHUTH Ni20P3sKioo, a30THI moOpuBa BHOCATE y
niBa rpuiioMu: 1/3 y mepenmnociBHy KyJabTHBalLio, 2/3 —y ¢asi kymenHs. 3a
CepeHbOrO PiBHS 3a0e3medeHHs jo3a j00puB 3poctae 10 Nigo-210PasKizo,
a30THI n0OpWBa BHOCATH y Tpu Tnpuiiomu: 1/4 — y mnepennociBHy
KyJbTHBaIit0, 1/2 —y da3i kymeHHs, 1/4 — y mo3akopeHeBe ImiKUBJICHHS B
(hazi MOJIOYHO-BOCKOBOI CTUTIIOCTI.

3a manumu C. David, M.Valantin-Morison, D. Makowski, M. Jeuffroy
[396] v ®panmii ans orpuMaHHS BpokaiiHocTi 9-10 T/ra mij MIICHUINO
o3uMy BHOCITH NigoP130Kiso. Ilpn 11poMy a30THI m0oOpuBa BHOCHTH Y
MIePENOCiBHY KyJIbTUBAIl0 — Neo, (ha3i KymeHHs — Ngo Ta T03aKOPSHEBO Y
(hazi MOJIOYHO-BOCKOBOT CTHUTIIOCTI — Nayo.

Otxe, 103U MOOPHWB TiJ TIICHUIIO O3UMY ITOBHHHI BiATOBIAATH
PIBHIO 3aIlJITAHOBAHOI BPOYKAMHOCTI, BPaXOBYBAaTH 3a0€3ICUCHICTH IPYHTY
CJIEMEHTaMHU JKUBJICHHS, JIAHKY CIBO3MIHH Ta OIiOJIOTiYHI OCOOIHMBOCTI
copry.

Kykypyn3a Ha 3epHO y 3epHO-OYpSKOBilf CIBO3MIHI BHpOIIYETHCS
TTcTs TIIeHuIi 03uMoi abo OypsKkiB IykpoBuX. EdexTuBHICTH 100pHB i
IO KYJIETYPY BU3HAYAETHCS JI03aMH BHECEHHX JOOPHB 1 MiCIIEM KYJIbTYpH B
CIBO3MIHI.

3a ganumu M.B. Kosznora, A.A. Thmimka [161] mis 3a0e3neueHHs
BpoxaifHocTi 3epHa 6,0-8,0 T/ra B 30Hi Jlicoctemy Ha 4YOpHO3EMHHX
IPyHTax HEOOXiHO BHOCHUTH 3a MiHEpaJIbHOI CHCTEMH YAOOpEeHHS
Ni120-150P90-120K120-150, Ha Pori 30-40 T/ra rHOO — Noo-120P60-90K90-120.
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I1.I. boiiko [24] BBaxkae, MO MPOBIIHAM YWHHUKOM BHCOKOI
MPOXYKTUBHOCTI KyKypyI3W Ha 3€pHO € CiBO3MiHa, sKa JJO3BOJIIE
pO3MIiIIeHHS i€l KyJNbTYpH IICNIS KpaliuxX ITONEpeaHUKIB: ecraplery,
ropoxy, MIIEHHII 03UMOi Ta OypsKiB yKpoBHX. [IpupicT ypoxalHOCTI Bix
ciBo3miHHOTO (haktopy ctanoBuB 0,35-1,43, onTumManbHUX 103 AOOpUB —
0,48-1,20 1/ra. Kpamorm 10300 MiHEpalbHHX JOOPHB 332 BHUPOILYBaHHS
KyKypyA3W Ha 3€pHO Ha YOPHO3EMi THIIOBOMY MaJIOTYMyCHOMY MiCJIs
mIIeHuI 03uMoi 0y0 Ni2oPsoKi20, Topoxy — NeoP4oKeo, 10 3a06e3meunno
BpOXKalHICTh 3epHa Ha piBHI 5,6-6,5 T/ra.

B xpainax 3aximHoi €Bponu BHECEHHS MiHEPAIbHHX JOOPHB TIij
KyKypyA3y Ha 3€pHO MOEIHYIOTH i3 3aCTOCYBaHHSAM Ha JOOPHBO 3€JIEHOi
MacH CHEPANbHUX KyJIbTYp TaKHX SK JIONWH, pilak, Tipauit Oina, peapka
omiiHa. 3a manmmu M. Boh, J. Germer, T. Muller, J. Sauerborn [391],
T.L. Roberts [460] y ®paHiii ans oTpuMaHHs BposkaiHOCTI 3epHa 9-10
T/ra miJ KyKypya3y BHOCATH NigoPiooKioo. @ocdophi 1 kamiiiHi 100puBa
3aCTOCOBYIOTh IIiJl OpaHKy, a30THI y JBa mnpuiiomu: 1/3 HOpMH Yy
MepeAIoCiBHY KyIbTHBANLII0, 2/3 HOpMH — y (a3i 6-8 MHCTKIB.

3a ganmmvu R.G. Hoeft [423], E.D. Nafziger, J.E. Sawyer, R.G. Hoeft
[452] B CILIA onTHMaibHOIO J0300 MiHEpaJbHHX JOOpPHB Ul OTPUMAHHS
BpPOKAWHOCTI 3epHa KyKypy/3u moHaj 10 T/ra Ha cX0fi KyKypyI3sHOTO MOsICY
€ Ni70Ps0Kg0, 3ax011 — Nis50Ps0Keo. @ocdopHi 1 kamiiiHi 700prBa 3aCTOCOBYIOTh
i1 OCHOBHHUI 00pOOITOK IPYHTY, a30THI — 2/3 y EepeAroCciBHy KyIbTHBAIIIIO,
1/3 — micis MoSBY CXOJIIB IUITXOM IPYHTOBOTO ITI/DKWBIICHHS Y MDKpSUIA Ha
rmouny 8-10 cM .

OTxe, KyKypy/i3a Ha 3epHO I0Ope BiJ3UBA€THCS HA BHECEHHS J00OpUB
1 X micmsamito, BUOArmMBa J0 TIOMEPEIHUKIB, MOTpedye onTuMmizamii 103
3aCTOCYBaHHS JIOOpMB 3 YypaxXyBaHHSM OCOONHMBOCTEH TiOpuay Ta
CIBO3MIHHOTO (haKTOpy.

Suminp spuil B 3epHO-OypSKOBIH CIBO3MiHI BHCIBAaIOTh MEPEBAKHO
micist OypsIKiB yKpOBHX. EEMEHTH JKUBIIEHHS 13 IPYHTY POCIHHU SIUMEHIO
HaWIHTEHCUBHIIIE BUKOPHCTOBYIOTh Yy TEpIIiii TOJOBHHI Bereramii. 3a
maanmu A.l. Bymxepax [28], no kiHI (a3u KyImEeHHS SYMiHb 3aCBOIOE
Maife MOJOBUHY a30Ty Ta (ocdopy i 75% Kauito Bij 3aralbHOTO BHHOCY.

VY 3epHO-OYypsKOBiil CIBO3MiHI STYMIHB SPUI BUPOLIYIOTH MO TiCISIIT
JOOpUB, TIepeBaKHO micis OypskiB IykpoBux. OCHOBHY pOJIb B HOTO
JKUBJICHHI BIJIirpa€e J103a OpPTaHIYHUX 1 MiHEpAJIbHHUX JTOOPUB BHECEHA Tif
TIOTIEpeTHUK, IHTEHCHBHICTh IPOIECIB MiHEpami3ailii THOIO Ta CTYHiHb
3aKpIMJICHHS €JIeMEHTIB )KUBJICHHS IPYyHTOM.
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3acTocyBaHHSl TOJABIMHOI 103M 1OOpWB Mmij OypsKH ITyKpPOBI Ha
YOpHO3EeMi THIOBOMY BHIIyTyBaHOMY B yMoBax binonepkiBeekoi JICC
M ABUINMIO BPOXKAWHICTH STAMEHIO B micismii Ha 1,15, moTpiiiHOi 1031 — Ha
1,70 t/ra mopiBHsiHO 3 BapianToM 06e3 noOpus (2,0 1/ra). 3a OKyJIbTYpeHHS
IPYHTY BpPOXKaMHICTh SYMEHIO SPOro 3pocTajlia y BapiaHTax JOCTiAy Ha
17,8-27,9%. Ilpu upomy 6e3 moOpHB ypoKailHICTh KOPEHEIUIONiB 3pociia
1o 2,52, 3a moxgiiiHoi no3u — 4,03, motpitinoi — 4,36 T/ra [§].

OnHopiuHi 1 G6araTopiuHi 0000Bi TpaBH Ta TrOpox y 3epHO-OYpAKOBiH
CIBO3MiHI PO3MILIYIOTh II€PEeBAXHO Ticas OypsKiB I[yKpOBHX 1 SpUX
3ePHOBHUX KyJIbTyp SIK IONEPEAHMK ImmIeHuni o3umoi. lLle mae 3mory
MOTIOBHUTH TPYHT O10JIOTIYHUM a30TOM, 30UTBIIUTH KiJIBKICTh OpPTaHIgHOI
PEUOBHHU y TPYHTI 32 PaXyHOK KOPEHEBHUX PEIITOK Ta ONTHMi3yBaTH YMOBH
MIHEPATFHOTO HUBJICHHS MMIICHUIT 03uMoi [8, 259, 263].

3a HayKoBO OOIPYHTOBaHHX CHCTEM YAOOPEHHS 3 YpaxyBaHHSIM
0COOJIMBOCTEH TPYHTY, KIIMATUYHUX YMOB Ta O1OJOTIYHMX OCOOMBOCTEH
BHPOIIYBAaHUX KYJBTYP MOKHA IMiJIBUITUTH MPOAYKTHBHICTH CIBO3MIHH 1
3a0e3MeYnTH BHCOKI ITOKAa3HWKM pEeHTabenbHOCTI BHpOOHMITBA [18, 47,
197, 322, 367].

Hocmimxenass M.M. Maprunosuua, JII. MaprunoBuy [198]
CBiT4aTh, 110 B yMOBaxX HECTIHKOTrO 3BOJIOKCHHSI HA YOPHO3EMi OIia30-
JICHOMY Haiie()eKTHBHIIIOK Oyiia opraHo-MiHepajibHA CHCTEMa yI00pEHHS
3 BHeceHHsM Ha 1 ra pimt 7,7 T tHOIO + NisP»Ky. 3a m’sare porarmiit
MIPOIYKTHUBHICTH 3epHO-OypsIKOBOI CIBOSMIHH 3pOCia B CEPEAHBOMY 32
OpraHO-MiHEPATbHOI CUCTEMH YH0OpeHHS Ha 24%, TOJI K 3a MiHEpaIbHOT
—Ha 17%. 3MiHU CIIiBBIIHOIIICHHS €TIEMEHTIB KHUBJICHHS Ta O3 J0OpUB, a
TaKOX TMEPEPO3NOALT AOOPUB MK KyJbTypaMH HE TPHUBEIH 10 POCTY
MPOYKTUBHOCTI CIBO3MIHH.

B mocmimxennsx B.M. fxumenka, B.JI. Tecempka, H.H. Koxy-
XOBCBKOTO [367], sIKi TPOBOAMIN B YMOBaxX JOCTAaTHHOTO 3BOJIOKCHHS Ha
YOPHO3EMi  THUIIOBOMY  BHJIYT'YBAHOMY  JIETKOCYTJIMHKOBOMY,  BHII
MMOKa3HUKU TPOAYKTHUBHOCTI 3€pHO-OYPSIKOBOI CIBO3MIHM JOCATANIH 3a
BHeceHHs Ha 1 ra pimm 6 T rHOIO + NsgPsoKeo Ta 9 T rHOIO + NaoP3sKus 1
cranoBuin Bigmosigao 7,81 Ta 8,03 T k.ox./ra, mo Ha 2,31 Ta 2,53 T
K.0J1./Ta OyJ10 OUIBIINM, HIXK Ha KOHTpOJIi 0e3 100puB.

3a HecCTIKOro 3BOJIOYKEHHSI Ha YOPHO3EMi BHITyT'YBaHOMY CEPEIHBOCYT-
muHKOBoMy, 3a ganumu JILA. Bapmreitna, 1.C. Illkapemnoro, B.M
Sxumenka [8], onTEMaIbHOIO H03010 m00pmB B 10-mimpHIN 3epHO-
OypsKOBii ciBO3MiHI Oyno BHeceHHs 6 T rHOIO + NsP3sKys Ha 1 ra
CiBO3MIHHOI miomi. Y BapiaHTi 6e3 10OpHUB 3arajbHa KUIBKICTh KOPMOBHX
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OJIMHUIIb B TIEpINiKd potamii ctanoBuia 6,28, y npyriit — 4,87, 3a opraHo-
MiHepalbHOI cucTeMu yioopeHHs BiamnosigHo 9,11 Ta 8,84 1 x.ox./ra.

3a  HecTIiHKOro  3BOJIOKEHHS Ha  YOPHO3EMi  THIIOBOMY
cnabocononmoBaTomy, 3a ganumu SL.II. IlBes, A.M. Topobus [322],
ONTUMAIILHOK 103010 JOOPUB Yy KOPOTKOPOTALIMHUX 3EpPHO-OYPIKOBUX
ciBo3MiHax Oyino BHeceHHs 6,25 T rHor + Nis3gP4sKsss Ha 1 ra pimii.
[IpoayKTUBHICTH TIOMO3MIHHOI CIBO3MIHU B CEPEIHBOMY 3a TIEPiO]] IIECTH
porariii cranoBmia 6,70, 3epHOBOI — 5,23, mapoBoi — 6,49, mpocamHol —
6,82 1 k.on./ra. HasBHicTh B ciBO3MiHI 000OBUX KyJIbTYp MiJBUIILYBAJIO ii
MPOAyKTUBHICTh Ha 0,67-1,45 T k.o/./Ta.

Ha aymky OaraThoX BYCHHX, MPOAYKTHBHICTH CIBO3MIHM 3HAYHO
3aJIeXKHTH Bl PalliOHAIFHOTO PO3MOIUTY TOOPHB MK KyibTypamu [294,
296]. 3a gauumu FO.A. Tonkans [294], 3a BHeCEHHS! ONTUMAJILHOTO CKJIaay
i TOMIpHHX J03 MiHEpaJbHUX JOOpHB B YMOBaX 3€pHO-OYPSKOBOi
CIBO3MIHM HaHOUIBIIY BiJjIauy IPUPOCTOM YPOXKAKO OACpkKaHO Ha OypsKax
IyKPOBHX, MIIEHUII 03UMii, KYKypyA3i Ha 3epHO. 3a IIUM MPUHITUIIOM, Ha
JIYMKy JOCTIJHHWKIB, Ma€ BH3HAYaTHCh YEProOBICTh BHECEHHS AOOpHB y
ciBo3Mini. KynbTypu 3 HH3BKOIO BiZIaueio BiJ BHECCHHS JOOPWUB MOBUHHI
BUKOPHCTOBYBATH 1X Y MiCIIAIII.

BaxnuBe 3HaueHHS Ans  (QOpPMyBaHHS — BHCOKOIPOAYKTUBHHX
CIBO3MIH B TpHWBAJill TIEPCIIEKTHBI, OIIHKH €()EKTHUBHOCTI 3aCTOCYBaHHS
OOPHB, KOPETYBAaHHSA iX 703 Ta pO3POOJSHHS €KOJOTIUHO 30allaHCOBAHOI
CHUCTEMH YHOOpEeHHS Ma€ IOKa3HWK OallaHCy eNIeMEHTIB JKHUBJICHHS Y
ciBo3miHi [340, 344].

Ha 4opHozemi BUIIyryBaHOMY Y TPHBAJIOMY CTalliOHAPHOMY TOCIHIIi
BHeceHHSI 6 T THOW + NsoPsiKes Ha 1 Ta piyuni 3a0e3nedmsio mo3uTUBHUI
6amanc ¢ocdopy, Ha Tii Bix’ €eMHOTO Oamancy a3oTy i Kajiro. 3a 30LUTbIICHHS
03U MiHepambHUX 10OpEB 10 NigoP132Ki» B ciBo3MiHI  mocsraeThest
TIO3UTHBHUI OaJIaHC yCiX eJICMEHTIB KHUBJICHHS [245].

3a nmanumu JILA. bapmreiina, [.C. [llkapeanoro, B.M fkumenka [§8]
OaJlaHC €JIEMEHTIB JKHUBJIEHHA B CIBO3MIiHI IIOMITHO 3ajie)aB Bixm 1l
cTpykTypHu. HacndeHHs CiBO3MIHM 3€pHOBHMH KyJIbTYpaMH 30UTBIIyBaio
nedinut Oamancy ¢ocdopy, IyKpoBUMH Oypskamu — aedinuT OamaHcy
a30Ty Ta Kaifo.

Hocnimkenns A.C. Sapumnska, B.B. Isaninu, H.K. [llumanckoi, I'.H.
Maszyp [100], A.I1. Jlicoana, H.I1. Copokotsra, O.I". KoBanenka [175], S.I1
Hees, H.K. Hlumancekoi [340], B.II. Yepenanosa, B.M Sfxumenka [344]
CBiUaTh, 1o cralumizamis OajaHCy eJIeMEHTIB XHMBJIEHHA y CiBO3MiHaxX
BiZIOyBa€ThCs 32 OpraHO-MiHEPaJIbHOI CUCTEMH YI0OPEHHS.



Orxe, epeKTUBHICTh OOPHB B YMOBaX 3€pHO-OYPSKOBOI CIBO3MiHU
3aIeKNTh BiJl ONTHUMI3allii 103, CTPOKIB Ta CIOCOOIB X 3aCTOCYBaHHS ITij
OKpPEMO B34Ti KyJbTypH 3 YpaxyBaHHSAM OiOJIOTIYHMX OCOOJMBOCTEH iX
PO3BHTKY, TONEPEIHHUKIB, IPYHTOBO-KJIIMATHYHHX YMOB Ta TEXHOJIOTIH
BHpPOIIyBaHHS. 3acTOCyBaHHS JOOpMB Yy CiBO3MiHI TIOBHHHO OyTH
mudepermiioBannM. [lepmiodeproBo X BHOCATh MMiJ KYyJbTYpH, SKi
3a0e3neuyoTh HaMBHILY Biffady HMpUPOCTOM ypoxkaio (OypsKH IyKpOBi,
MIIEHHUIT 03MMa, KyKypyJA3a Ha 3epHO), pellTa KyJIbTYp BHKOPHCTOBYE
MICISTII0 TOOPUB.

ITopiBHSIHHS JAaHUX JOCHIJDKEHb Ja€ TMiACTaBH CTBEPKYBATH, IO
OCHOBOIO BHCOKO{ MPOJYKTUBHOCTI KyJIBTYp 3€pHO-OypsIKOBOI CIBO3MIHH €
opraHo-MiHepaipHa  cucTemMa  ynoOpeHHA. [loegHaHHA  BHECEHHS
OpTaHivyHUX 1 MiHEpaJIbHUX I0OpWB 3abe3redye BpIBHOBaXKEHHUI OajaHC
OpraHiyHOl PEYOBHMHU 1 €JIEMEHTIB KHUBJICHHS Y TIPYHTi, CTBOPIOE
30aaHCOBaHE Ta PIBHOMIpHE BIPOJOBXK TEpioAy BereTarii MiHepaibHE
JKUBIICHHS POCIIHH, CIPHUSIE OTPUMAHHIO BUCOKOI BPOXKaHOCTI KyJIBTYp Ta
(opMye OCHOBM JUIi BEISHHS TOCIOJapcTBA Ha 3acajax CTajoro
3eMJIEKOPUCTYBaHHS.

1.2 BruiuB 100pUB HA CTANICTH Ta BiIPOJIKEHHS POAKYOCTi IPYHTIB B
yMoOBax CiBO3MiH
1.2.1 HoxuBHMii pe:xum Ta QizMKO-XiMiuHi BJACTHBOCTI IPDYHTIB

B cucremi cyyacHoro 3emiiepoOCTBa J00pHBa 3QTUINAIOTHCS OJJHUM 3
HalaieBimmMX 3aco0iB  BIUIMBY Ha EKOJOTIYHY 1 (YHKIIOHAIBHY
CTaOUTBHICTh arpoeKocHCTeM. BHeceHHs J0OpuB cropusie cradimizamii
0ajaHCy TOXKMBHHX PEYOBHH Ta €HEprii B CHCTEMI «TPYHT-POCIHHAY,
(hopMy€e OCHOBY JUIS MPOCTOTO Ta POUIMPEHOTO BiTHOBIEHHS POJIOYOCTI
rpyuTiB. CTyIiHb BIUIMBY JOOPUB Ha IPYHTOBY CHUCTEMY 3aJICKHUTh Bija iX
XIMIYHOI TMPUPOAM, 03U 3aCTOCYBaHHS Ta HAIPABJICHOCTI TPOIECIB
Tpancdopmartii 7oopus y rpyHTi [10].

3acTocyBaHHS MiHEPaTbHOI CHCTEMH YAOOPCHHS TPHU3BOIUTH O
penbehHO BHpaKEHWX TpaHCHOPMAIIHAX 3MIH TOXXHBHOTO PEXHMY
rpyHTiB [55, 61, 178, 193, 315, 328, 330].

BuBueHHs BIUIMBY a30THHX J0OpHB Ha IPYHT B gociimkeHHsx A.Il.
Jlicorana, H.I1. Copokotsra, O.I'. KoBanenka [175], JL.I. MaptuaoBry, M.M.
Maprunosuya [193], .Y Mapuyka, JI.A Swmenka [199], A.l. ®areepa [304],
[IM. Husna, O.M. Jamenka, B.T. IIpoxomuyka [357], IL.M. [usna [358],
I1.M. IllusHa, B.M. Bonnapenko [360, 362], G.M. Bernston, J.D. Aber [387],
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D.S. Jenkinson [432] moka3amo, IO 3aCTOCYBaHHS TEXHIYHOTO a30Ty
MiHEpaJIbHUX JOOPHB MOPYIIYE B IPYHTI IPHUPOIHY PIBHOBATY MK MPOIIECAMH
asotdikcarii-neHitpudikanii, iMmoOiTizamii-MiHepaizamii, 3yMOBIIOIOYH
JI0JIaTKOBY MOOLTI3aIlif0 IPYHTOBOTO a30Ty.

3a BHeceHHA Ny Ha YOPHO3EMi THIIOBOMY BHIIYTYBAaHOMY TIij
OypsAKd LyKpOBi, B mocmimkeHHsx 3 '°N, mpouecu MiHepamizamii opra-
HIYHOTO a30Ty IPYHTY MaiKe yJBidi MEpEeBHIIyBaIN IMMOOII3aIifo a30Ty
nobpuB. 3a  mepiox  Bereramii  OypsKiB  IYKpOBHX  KUIBKICTb
iMMOOLTI30BaHOTO a30Ty A00puB craHoBmia suiie 47% Big o0OcATiB
MiHepai3allii a3oty IpyHTy [358].

BHeceHHsT TEXHIYHOTO a30Ty JOOpWB IMiJIBUIINYE BMICT HITPATHOTO
a30Ty y IPYHTI. 32 BHCOKHX /03 3aCTOCYBaHHS a30THHX JOOPHB iCTOTHO
3pOCTalOTh HENPOIYKTUBHI HOTO BTpATH B pe3yJIbTaTi MPOIECiB BUMUBAHHS
Ta emicii [451, 455].

B nocmimxennsax S.II. Ilges [315] Ha dopHO3eMi THIIOBOMY
BUJIYT'YBaHOMY CEPEAHBOCYIIIMHKOBOMY B yMOBAaX JOCTAaTHBHOI'O 3BOJIO-
KeHHs 30HH JlicocTeny BCTaHOBIICHO, IO BHECEHHS MiHEpAIbHUX JHOOpHB
30UTBIIYBaJIO Y TPYHTI BMICT HITPAaTHOTO a30Ty B TMEPiOA CXOMIB IyKPOBUX
OypsKiB IO BCbOMY METPOBOMY ILIapi IPyHTY.

VY TpuBanmux mnonboBuX gocmimkeHHsx JLI. Maprtunouu, H.H.
MapturoBrya [193] Ha yopHO3eMi OMiA30JICHOMY Ba)KKOCYTJIMHKOBOMY B
yMOBax HECTiliKoro 3BojIOXKeHHS 30HM JlicocTermy Bimmidann 3HadHe
30aradueHHs HITPaTHHM a30TOM HIDKHIX MIapiB IPYHTY, $Ki iCTOTHO
nepeBakaJii HOro BMICT B OpHOMY miapi. B ymoBax 3epHO-OypsikoBoi
CiBO3MiHM y BapiaHTi 6e3 BHECEHHsS JOOPHUB 3a MEXI OpPHOTO IIapy BUMHTO
60% BCBOTO HITPATHOTO a30TY, a 32 BHECEHHS 100puB — 64-67%. [1pn mpomy
B POKM 3 MEHIIOIO KIJIBbKICTIO OmMaaiB OLIBIIE HITPATHOIO a30Ty T[T
OypsIKaMH ITyKpOBUMH KOHIIEHTPY€EThCs B mIapi rpyHTy 0-40 cM, OiipInoro —
60-80 cm.

B nmocmimxennsx A5l Termanus [55], I.M. I'ocnomapenka [61] 3a
CHCTEMaTHYHOI'O 3aCTOCYBAaHHS a30THUX IOOPHUB CIIOCTEpIrajd BUMHBAHHS
HITpaTiB y TamOmI mapW IpyHTY B paioHax 3 AedinuToM BOJOTH Ha
YOpHO3eMaX 3BUYANHUX 1 TiBICHHUX.

Jlisumerpuunumu  nociimkenasmMu B.®. 3y6enka, [1.M. Ilusna
[120] 3 BukopucTanusm "N BCTaHOBIIEHO, 1110 32 BAMUBAHHS a30Ty 33 MEXKi
KOPEHEBMICHOTO IIapy IPYHTY OCHOBHa 4YacTKa Hajexkaja a3oTy
I'PYHTOBOTO MOXOKEHHSI.

3MEHIICHHIO HEMPOIYKTUBHHUX BTPAT a30Ty CHPHSIIO 3aCTOCYBaHHS
aMOHIMHUX Ta aMiTHUX (hopM azoTHUX 100puB. [ocmimkenns [1.M. Hlusna
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[363] cBiguath, 110 3aKPIMUICHHS TPYHTOM aMOHIWHUX 1 OCOOJIMBO aMiJHUX
(dopMH a30Ty MPOXOIWTH 3HAYHO IHTCHCHBHIIIE, HDX HITPAaTHUX, IO, B
CBOIO 4Yepry, 3MCHIIYE BTPAaTH a30Ty BHACIIJOK BUMHBAHHSI Ta
neHiTpudikarii.

OnTumanbHi YMOBH a30THOTO PEXKHUMY IPYHTY B 3€pHO-OYpSKOBii
ciBo3mini, Ha aymMKy A.Il. Jlicoanma, H.II1. Copokotsira, O.I'. KoBanenka
[175], LY Mapuyka, JL.A Smenka [199] SLII. Les, O.I. HemamkiBcobkof,
M.O KiceneBcbkoi [335], sKi CHOpHUAIOTH HAKONWYCHHIO B JOCTATHIN
KUTBKOCTI MiHEpaNbHUX CIOJYK a30Ty B IPYHTI BIPOAOBX Bererarii,
CTabUTI3yI0Th BMICT a30Ty B OPTaHIYHUX (PAKIlisAX Ta MiHIMAII3YIOTh HOTO
HENPOAYKTHUBHI BTPATH, CTBOPIOIOTHCS 3a OPraHO-MiHEPaIbHOI CHUCTEMHU
yIOOpCHHS.

3a nanumu K.JI. 3aropua [96], cuctemaTtnuHe TpuBaje 3aCTOCYBaHHS
MiJBUINECHUX JI03 THOIO 1 MIHEpAIbHUX JOOpPUB 30UIBIIYBAIO 3amacu
3arajbHOr0 a30Ty IPYHTY, BMICT JIETKO TipOTi30BaHUX (PpaKIliii Ta YacTKH
MiHEpaJIbHUX CTOJIYK, IO CBITYUTH MPO MOKPAIICHHS POIOYOCTI IPYHTY.

B pmocmimkennsx JI.I. MaprtunoBny, M.M. MaprtunoBuua [193]
BUBYAIM BIUIMB TpHBajoi aii A0OpWB 3a MiHepaJbHOI Ta OpraHo-
MiHEpaIbHOI CHCTEM YAOOPEHHS Ha BMICT MMOTEHIIHHO-TOCTYITHOTO a30Ty Y
rpyHTi. [To 3aBepieHH O I’ ITH pOTalliil 3epHO-OYyPSIKOBOT CIBO3MIHU B yMO-
Bax HECTIHKOTO 3BOJIOKCHHS Ha YOPHO3EMi OIiJ30JICHOMY BMICT TIOTEH-
[iHO-TOCTYITHOTO a30Ty 3a MiHEpaJIbHOI CHCTEMH 3POCTaB B OPHOMY IIapi
Ha 49%, opraHo-MiHepanbHOI — Ha 77% g0 moyatkoBoro. CucreMaTHuHe
3aCTOCYBaHHS MiHEPAIBHUX Ta OPraHIYHUX JOOPUB CIPUUHHSIIO TIO3UTHBHI
3MiHU 1 B TIUOIIKX IIapax, ax 10 rIMouHu ogHoro metpa. Ha kinenp 50-ro
POKY TIPOBEIICHHS JIOCHIPKEHbh B METPOBOMY IIapi KUIBKICTh MOTCHIIIHHO
IIOCTYITHOTO a30Ty 3a MiHEepanbHOI cucTeMu 3pocia Ha 24%, opraHo-
MiHepanpHOI — Ha 45% mopiBHAHO 3 KOHTpoiem. [Ipm mbOMYy BMicCT
MIHEpaJIbHOTO a30Ty IMIJBHIINYBaBCSA 1O BChOMY 1,5-MeTpoBOMY MpOdiiro
IPYHTY.

3pocTaHHs 3amaciB IPyHTOBOTO a30Ty Ta IMiABUIICHHS HOTO CTa0iIb-
HOCTI B YMOBaxX 3epHO-OYpSIKOBOi CIBO3MIHM CIIOCTEpIrajl 3a BHPOILY-
BaHHA OaratopiuHnx 000oBux TpaB. Jocmimkenns JI.A. bapmreiina, 1.C.
Ilkapennoro, B.M Sfxumenka [8], B.I'. Momnosan, JI.C. KsacHinpskoi
[213], H.K. Hlumancekoi [356] mnpoBemeHi Ha YOPHO3EMHUX IPYHTaX
CBiJI4aTh, IO B TMOCIBaX OYPSKIB MYKPOBHUX 1 MIIEHUII 03UMO y JIaHKaX 3
OaraTOopiuHUMH TpaBaMH Ta TOPOXOM MajO MiCIle MiABHUIICHHS BMICTY
3araJbHOTO a30Ty B TIPYHTI TOPIBHAHO 3 iX BHPOLIYBaHHAM IiCJIs
Heb00oBuX nonepenHukiB Ha 0,014-0,021%.
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3a manumu jocrimpkenb b.C. Hocka [226], H.IT. CopoxkoTsira [281]
YMHHUKOM, SIKMH JI03BOJISIE PETYJIIOBATH MPOLECH TpaHcdopMmallii a3oTy B
IPYHTI Ta cIpusie CTablIbHOCTI a30THOTO HOoro (YOHIY € BYTJIELEBO-a30THE
cHiBBiIHOIIEHHS. 3a AoTpuMaHHs criBBigHOmEeHHs (Copr.:NMiH.) B Mexax
30-50 popmyeTbCs €KOJNIOTIYHO ONTHUMAIBHUN PEKUM BYIJICIIO W a30Ty B
TPYHTI, CTBOPIOETHCS OaJlaHC MiX TpoliecaMu MiHepaiizallii Ta iMMoOiTi-
3arii a3oTy.

Otxe, GOpMyBaHHS ONTUMAIBHOTO a30THOTO PEKUMY, 3MEHIICHHS
HETPOAYKTHBHUX BTPAT a30Ty B pe3yJIbTaTi BAMHUBAHHS Ta JeHITpUQiKalii,
MiBUIICHHS CTaOUIBHOCTI a30THOro (GOHIY IPYHTY B YMOBaX 3€pHO-
OypsKOBO1 CIBO3MIHHM MOHA JIOCSITTH 32 €KOJIOTIYHO 30aJIaHCOBaHOI CHCTe-
MH yI0OpeHHs, siKa nependadae 3acTOCYBaHHS OPTaHIYHHUX 1 MiHEpaTbHUX
IOOPHB Ta TO3BOJISIE ONITUMI3YBaTH BYTJICIIEBO-a30THE CITiBBITHOIICHHS.

Bioreoximist pocdopy 5K i a30Ty TiCHO MOB’s3aHa 3 KUIBKICTIO Opra-
HIYHO{ pEYOBHMHHU B IPYHTI, 0JTHaK Gochop 3aiumaeTbcsi aOCOTOTHO Jiodi-
JILHUM €JIEMEHTOM 1 Ha BiJIMIHY BiJl a30Ty B Horo TpaHcdopMariiii BiACyTHS
razononiona ¢opma crionyk [230, 447].

Husbpka MmoOineHiCTE (ocopy y TIPyHTI Ta BiACYTHICTH Tra3oro-
NMIOHUX BTpAT CTBOPIOE YMOBH cTabimi3zamii hocopHoro GoHmy IpyHTY 32
BHECCHHSI OPTaHIYHUX Ta MiHEpalIbHHUX N0OpWB. Ha nyMKy mepeBakHOi Oi-
JILIIOCTI BITYM3HSHUX Ta 3apyODKHUX BUCHUX, 3pOCTAHHS 3a11aciB BAJIOBOTO
Ta pyxomoro ¢ocdopy y IpyHTI TICHO TOB’SI3aHO 3 JO3aMH 3aCTOCYBaHHS
JOOpHMB Ta BEJIMYMHOIO BUHOCY (ochOopy CLTBCHKOTOCIIONAPCHKIMHU KYJTh-
typamu [195, 218, 225, 233, 310, 313, 335, 332, 411, 422, 425, 454, 458,
469].

3a pganumu b.C. Hocka, B.l. babunina, JI.M. bypnakosoi, H.II.
Komots [232], SL.I1. LBes, B.B. Isaninu, O.T. Ilerposoi, FO.I1. Iy6oBoro
[327] mim BumBOM 1OOpUB (OPMYETHCS AHTPONOTEHHUH (ochaTHUI
npodisb IPYHTY, SIKHH B YOpHO3EMaX MOUIMPIOEThCS 10 Tuouan 60 cM. 3a
BHECCHHS JOOPUB Y IPYHTI 30UIBIIYETHCS BMICT BaIOBUX Ta PyXOMHUX (HOPM
dbocdopy, MIABUIIYETHCS CTYIiHb PYXOMOCTI Ta TMOKpAITy€eThCs (paxiliid-
HUH CcKiIax (3a paxyHOK HAKOMHWYEHHS OUTBIN JOCTYHNHHX IS POCIHH
¢paxmiit). loOprBa CTBOpPIOIOTH KBasipiBHOBaKHHH (ochaTHHIT pexnm
IPYHTY, SIKHH 3YMOBJIIO€ IiJIBUIIEHY JOCTYIHICTH POCPOPHUX CHOTYK LIS
pociuH i 3abe3nedye TpUBaTy MicsiIio GpocopHUX 100pHUB.

3a opraHiyHOi Ta MiHepajJbHOI CUCTeM YJIOOpEHHS B JOCIIIKEHHSIX
H.K. Boponina, b.C. Hocka, I.I. ®@inon [27] ycraHoBieHO, 1m0 0OWIBI
CHCTeMH yIOOpeHHs OJHAaKOBO BIUIMBAIM Ha BMICT BajioBOro Qocdopy B
YOPHO3EMi THIIOBOMY, 3a0e3euyroUr MOMiTHE HOro 30UIbIIEHHS B OPHOMY
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Ta migopHoMmy miapax jgo raubman 0-50 cm. [lpu mpoMy HakomMUYEHHS
MiHepanbHUX (hocaTiB MPOXOIUIIO IHTEHCHBHIIIE 32 MIHEPATHHOI CHCTEMH
yIIOOpEHHS, a OpraHiYHHUX — 32 BHECEHHSI THOIO.

MOHITOPHHIOBI CIIOCTEPEKEHHS 32 CTAHOM IPYHTIB ITPOBE/ICHI CITLIb-
HUMH 3yCWIIISIMU (paxiBIIiB arpoxiMiqHOi CiIykOU 1 HAyKOBIIIB [TOKa3alu,
o BHeceHHs 8,5 T ruoto Ta 41 kr dhocdopy Ha 1 Ta piyi, sike IpocTexyBa-
Jock B YKpaiHi Brponosxk 1986-1990 pp., 3a0e3meunino mo3UTHBHUN II0-
piunmii 6amanc ¢ochopy B KinmbkocTi 18-25 Kr/ra, HaTOMiCTh 3MEHIIEHHS
KUTBKOCTI BHECCHHSI MiHEpalbHUX MoOpuB B mepioa 1990-2000 pp. mo 3-4
Kr/ra, opraniuaux — 110 1,5-1,7 1/ra 3yMoBWIO MIOpiuHMNA JedinuT Oanancy
dochopy B 3emurepoOcTBi 20-25 kr/ra. 3rifHO TPOTHO3IB 3a TaKOTO
nedimury 6amancy ¢ochopy B 3emMIepoOCTBI BiKe HAHOMIMKINMHU POKAMHU
Horo BMICT y TpyHTax 3MeHIIHUThCs (y cepenabomy) 3 10,2 1o 7,8 mr/100 r
IpyHTy. Llle 3yMOBHTh 3HauHE 3HMKEHHS NPOIAYKTHBHOCTI CLIBCHKOTOCIIO-
JAPChKUX YTiJh Ta OKYIMHOCTI a30THUX JOOPHWB, CTIMKOCTI POCIWH JO TO-
CYIIJIMBUX YMOB Ta MOTIPIICHHS SKOCTI BpoxKato [226, 227, 272].

Brecenns 6,25 1/ra rHOIO + N338P45Ks3 s Ha 1 ra pimri B 3epHO-Oypsi-
KOBIli CIBO3MIiHI Ha YOPHO3EMi TUITOBOMY CIa00COIOHIIOBATOMY OYJIO T0C-
TaTHIM JuIs1 OpMyBaHHs NMO3UTHBHOTO OamaHcy (ocdopy y rpynTi. [lpu
IbOMY BMiCT pyxomoro (ochopy B OpHOMY HIapi IPyHTY 3pic 3a mepiof
poratii ciBo3minu Ha 4,1, migopaomy — 7,0 mMr/kr rpyHTy [335, 338].

B nocmimkennsx @.®. Anamens, JILA. Paguenka, K.I'. Kenuenka [2]
Ha YOPHO3eMi MiBJAEHHOMY MaJIOTYMyCHOMY B 3€pHO-TIPOCAIHiil CiBO3MiHi
BHeceHHs 7 T THOIO + N4oPs Ha 1 ra pimm 3a0e3neynsio MO3UTHBHHNA
6ananc ¢ocdopy Ta 30UIBIIIIO HOro BMICT B mapi rpyHTy 0-30 cMm 3a me-
piox porarii ciBo3minu Ha 1,3 mr/100 1 IpyHTY MOPIBHSAHO 3 BapiaHTOM 0e3
J0OpUB.

CrabinpHicT (ocdarHOro (HOHAY IPYHTY 3a TPHUBAIOTO CLIBCHKO-
TOCIIOJJAPCHKOT0 BUKOPUCTAHHS TOMITHO 3aiieXana Bifl CTPYKTYpU CiBoO-
3MiHH. 32 BUCOKOT YaCTKH MPOCANHUX KYJIbTYp IPYHTH 1HTCHCHBHIIIE BTpa-
yanu ¢ocdatu B pe3yabTaTi BUHOCY 1X POCIMHAMHU, II0 HETATUBHO IMO3HAYH-
Joch Ha 3amacax (ocopy y IpyHTI. B yMOBaX HEZOCTATHHOTO 3BOJIOKECHHS
Ha YOpHO3eMi THIIOBOMY CIIa0KOCOJIOHIIFOBATOMY 3 Tepiojl IEeCTH poTamiil y
BapiaHTi 0e3 BHeceHHs NoOpuB BMICT (ochopy B OpHOMY Imapi IUI0IO-
3MIHHOI CiBO3MiHM 3MeHIHBes Ha 1,0, migopuomy — Ha 0,7; mpocamHoi —
BinoBigHO Ha 3,5 1 2,1 mr/kr rpyHTy [335].

TakuMm 9WHOM, TiIBHUIIEHHS BMicTy pyxomoro ¢ocdopy y TpyHTI,
JNOCSTHEHHST  CTAaOUIBHOCTI  ocdaTHOrO (QOHIY 3aleKHUTH BiX 103
3acTocyBaHHs (ochopHUX NOOpUB. BHEceHHsT NOOpHB Mae 3a0e3redyBaTu
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(izioyoriyHl  MOTpeOH CLIBCHKOTOCTIONAPChKUX KYJIBTYp y Qocdopi Ta
CTBOPIOBATH MO3UTHUBHHMI OanaHc (ocdopy y IpyHTI.

3aracu BaJIoOBOTO KaJlil0 B YOPHO3EMHHX IPyHTaX YKpaiHM 3a y3ara-
JILHEHUMU JTaHUMHU CTaHOBJIATH 2-2,5%. BMicT 0OMIHHOTO Kajiro, HalOIH-
JKYOTO PEe3epBY JAOCTYIMHOTO POCIMHAM, y IpyHTax 30H Jlicocteny i Cremy
He nepepuiye 10-14 mr/100 rpyHTy [195].

Bucoknii kamiiHuiA GoHI IpyHTY OOYMOBIEHO 3HAaYHHM BMICTOM Y
IPYHTOYTBOPIOIOWiH TTOpPOJI Kali€BMICHUX MiHEpaJliB TPyNH IOJIHOBUX
IIMATIB Ta CJIOM, @ TAKOX MPOAYKTIB iX BHBITPIOBAaHHSI, TaK 3BaHUX BTO-
PUHHUX MiHEpaTiB, — UJLTITY, BEPMIKYJITY, CMEKTUTY, KaONIHITY. SIK mpaBu-
JI0, YMM BakK4a TEKCTypa IPYHTY, THM OUIbIIe B HbOMY MYJIHCTHX YacTOK i
BHIITUI BAJOBUH BMicCT Kajito [93, 223, 229, 370, 464].

3a mammmvu JII. Maprunosnd, M.M. MaptunoBuda [195] BHCOKI
BAJIOBI 3amacy KaJlilo y I'PYHTI JIO3BOJIAIOTH OTPHMYBATH CTaOUIBHI BpoXKai
CIJIbCHKOTOCTIOJIAPCHKUX KYJIBTYP BIPOJOBXK TPUBAJIOrO TEpioay HaBiTh
0e3 BHECGHHs J0OpWB. 3a I1HTCHCHMBHOTO BUKOPHCTAHHS YOPHO3EMY
OITi30JIEHOTO BaXKKOCYTJIMHKOBOTO MPOTATroM 50 poKiB 3amacu 0OMiHHOTO
KaJii0 B OPHOMY 1 METPOBOMY IIapax 3aJHIIATUCH CTaOLTBHUMHE, HATOMICTh
BAJIOBI 3aIlacy 3MEHIIMINCH Ha 5,4 T/Ta, 0 BKa3ye Ha TMOCTIIHUIA XapakTep
TIEPETBOPEHB KAJIiI0 Y TPYHTI.

3a manumu O.I'. Tapapika [286] He3Bakaro4yw Ha Te€, IO MPOTATOM
1996-2001 pp. ximbKicTh pochopHUX 1 Kamiitaux moopus 3 160-170 xr/ra
3MeHmmIach 1o 15-20 kxr/ra, Todro Maike y 10 paszis mopisasHO 3 1990 p.,
HaMITHJIACh JIMIIE TEHJICHIIis 3HU)KEHHSI BMICTY IIMX €JIEMEHTIB y TPYHTI Ha
(hoHi pi3KOTO BiJI’€MHOTO iX OaJlaHCy B arpoeKOCHUCTEMAX.

OkpeMi JOCHITHAKH BiIMIYalOTh, IO TPHBAJIC BUPOIIYBAHHS
KyJIbTyp 0€3 BHECEHHsI JOOPHB Ha IPYHTaX JIETKOT'O MEXaHIYHOTO CKJIamy
MOXE MPU3BECTH J0 3MEHIIEHHA (OHAY PYXOMOTo Kajifo y IpyHTi. B
nocmimkennsax SLILI. Lpes, I"'M. Masyp [334] BupolIyBaHHS KYJNBTYp
3epHO-OYPSIKOBOT CIBO3MIHHU BIPOJOBXK JBOX POTAIliii 03 BHECCHHS JOOPUB
Ha YOPHO3EMi THIIOBOMY BIUIYTYBAHOMY JICTKOCYTJIMHKOBOMY 3MEHILIIIIO
BMIiCT OOMIHHOTO Kajlifo B OPHOMY IIapi I'pyHTy A0 modaTtkoBoro Ha 7,0
MTI/KT TPYHTY.

CraOimizamiss BaJIOBHX Ta pPYXOMHX 3amaciB Kallil0o y TIPYyHTI,
MOKpallaHHs YMOB KaJIHHOTO KMBJICHHS POCJIHMH CIIOCTEpIrajiich 3a
MOETHAHHST BHECEHHSI MiHEpaJlbHUX Ta OpraHidHuUX JoOpus [61, 77, 195,
222,224, 326].

3rigao mochimkens JI.I. MapturoBuu, M.M. MaptunoBuua [195]
BHECEHHS IOBHOTO OpraHO-MiHEpaJbHOrO J00pHBa 3arajlbHOIO 103010
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NsoP49Kss B pik 3a0e3neumsio 6e3maedinuTHr OanaHC BaJIOBOTO Kajilo B
OpHOMY IIapi IPyHTY.

3a mammmu b.C. Hocka, €.10. I'magkix [229] 3a cuCTeMaTH4aHOTO
3aCTOCYBaHHS CEpPEHIX Ta MiJBHIICHUX 1103 KAJTIHHUX NOOpPHB (HABITH 3a
BiJI’€MHOT0 OalaHCy Kajiio B CIBO3MiHI) HAKOIMYYBABCS 3aMIIKOBUI KaTii
y TIpyHTi, SKHA 30UIpIIYBaB BMICT pyxoMmMoro Kamiro Ha 23-37%,
JIETKOPO3YMHHOTO Ta ciabo3B’s3aHoro — Ha 30-35%, obminHoro — Ha 80-
110%. Taki 3miHn eBostomii KamiiiHOoro QoHIy Ha IHMX (hoHaX BigOyBaNMChH
Jo rmubunn 100 cm.

HaiiGinpmoro 3HadeHHsl MOKa3HUKa OOMIHHOTO Kajlilo y IPYHTI, 3a
nanumMu M.M. €pwmonaepa, JI.I. wmina, J.B. JlitBinoBa [93], Oyio
JOCSATHYTO 3a TO€AHAHHA BHECEHHS OPTaHidYHMX 1 MiHEpaJbHHUX JOOpHB y
1031 10 T rHOTO + NysP4Kss Ha 1 ra piyumi. CucremaTiaHe BHECEHHS J0OpHB
30UTBIIYBaJIO BMICT KaJlil0 MO0 BCHOMY METPOBOMY NpOQLII0 IPYHTY, HE
JUBIISTYNCH HA 3pOCTAHHS HOTO BUHOCY POCIMHAMHU.

3pocTaHHsl BMICTY PYXOMOTO KaJli0 y IPYHTI 3aJIeXkalio BiJ CTPYKTYpH
ciBo3MiHU. Y mpocanHiil ciBo3MiHi 3a 1031 100pHB 6,25 T THOIO + N33 8P4sKs3 8
Ha 1 ra piyuri BMicT foro B OpHOMY IIIapi YHOpHO3EMY THIIOBOT'O CIIAOKOTOJIOH-
foBaToro (YMOBH HEJOCTaTHROTO 3BOJIOXKEHHS) 3a TEpiof JIBOX pOTalii
MiABUIIMBCS Ha 28, MI0103MiHHIN — Ha 32 MI/KT IpYHTY (32 BUXIHOTO BMICTY
134 mr/xr 1pyHTYy) [332, 335].

3a HECTIHKOro 3BOJIOKEHHS HA YOPHO3EMI OIi/I30JI€HOMY BHECEHHS 6 T
rHOI0 + N3sP24K3 Ha 1 Ta pisuti 301MBIIHI0 BMICT PyXOMOTO KaJlifo B OPHOMY
Ta MiJOpHOMY Iapax ciBo3Miau 3 30%-M HaCHYEHHSM IMPOCAITHUMH KYJIBTY-
pamu BiAnmoBinHO Ha 33,3 Ta 22,6; 50%-M HacH4EeHHSIM MpocamHUMH — Ha 13,3
ta 18,3 mr/kr rpynTy [333].

JlocmimkeHHS 3apyOKHUX YUCHHX CBIYaTh, IO BHECEHHS MiHEpallb-
HUX J00pUB TOCHIIIOE HEOOMiHHY (ikcarito Kajiro rpyHToM. [lomiTHima
(¢ixcarrist mpoTikae B OPHOMY IIapi IPYHTY 1 HACIHIAKOM IIbOTO HPOILECY CTa€e
TpaHc(opMallis ITIMHACTUX MIHEPAIiB 3 PyXOMOIO KPUCTaTidHOIO I'PATKOIO
(MOHTMOPHJIOHIT, BEPMIKYJIIT) Y MiHEpaJIK 3 HEPYXOMOIO TPATKOIO (XJIOPHUT)
[384, 414, 450, 461].

Brecennst noOpuB BIUIMBae Ha TPOIECH TpaHC(HOpMAIil eIeMHTIB
KHMBJICHHS Y IPYHTI, 3MIHIO€ PYXOMICTb Ta JOCTYIHICTb iX pociuHam [218,
291, 310]. To3uTMBHa JMHAMiKa TpaHCQOPMALIIHUX NEPETBOPEHb i
(hOpMyBaHHS CIPUSATINBUX YMOB MIHEPAIBbHOTO JKUBIEHHS KyJIbTYp 3€pPHO-
OypsIKOBOI CIBO3MIHM BiOyBAJINCh 32 OPraHO-MiHEPAIBHOI CHCTEMH yI00-
pennst. [Ipu mboMy cTymiHb BIIMBY OOPWB Ha IPYHT Ta ()OPMyBaHHS €KOJIO-
TYHOT MOro CTaOLIBHOCTI 3HAYHO 3aJICXKATHM B JTO3M BHECEHHS JOOpUB,
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CTPYKTYpH CiBO3MiHH, audepeHIamnii cucreMu yaoOpeHHS 3a TPYHTOBO-
KITIMaTHYHIMH YMOBaMH Ta 3/1aTHOCTI JOOpHB 3abe3mneuye oAaTHiN OanaHc
eJIeMEeHTIB KUBJIEHHA Y IpyHTi [8, 113, 338].

TpuBane 3acTOCYyBaHHS MiHEPAIBHUX JOOPUB MOXE CIPUYMHITH
HEraTHBHI 3MiHH (i3UKO-XIMIYHHX BIACTUBOCTEH IpyHTY [93, 203, 226, 462].
MinepanbHi 100puBa B CBOiM OUTHIIOCTI € (Di3i0JIOTIUHO KHUCIMMHU, TOMY
TpuBajie iX BHECEHHS MPHU3BOIWTEH IO IIAKUCICHHS IPYHTOBOTO PO3UYHHY,
TiABUIICHHS TiIPONITHYHOI KUCIOTHOCTI, 3HIDKCHHS CTYIICHS HACHYCHOCTI
IPYHTY OCHOBaMH 1, SIK HACJIJIOK, IOPYIIEHHS CTaOUIFHOCTI KOJIOITHOTO
KOMIUICKCY Ta BTpaTd JYXKHHX 1 JIY’)KHO3EMEIbHHUX METalliB y MpoIeci
BumuBanHs [301, 309].

3a manumu B.B. IBaminm [126], 0coOnMMBO MOMITHHM 3pOCTaHHS
KHCJIOTHOCTI BIZIMiY€HO Yy 3epHO-OypsIKOBHX CiBO3MIHAX, OCKLIBKH JUIS
OTPUMAaHHS BHCOKOI TPOIYKTHBHOCTI OYpSKIB IyKPOBHX 3aCTOCOBYIOThH
3HAYHO BHUII TMOPIBHIHO 3 IHIIUMHU CIBO3MIHAMH JIO3M BHECCHHS
MiHepaJIbHUX J100puB [93].

B nmocmimxennsix b.C. Hocka [226] BHECEHHS Ha YOPHO3EMi THIIO-
BOMY MiHepanbHUX 100puB y 1031 100 Kr 1il040i peuOBHHN 3MEHIINIO 32
nepion 5-Th portamid mecTUIiIbHOT ciBo3Minu pH com. 3 5,4 1o 4,7 i
30UIBIINIIO TiIPOJIITUYHY KUCIOTHICTE 3 4,7 110 6,1 Mr-exB./100 r IpyHTY.

VY TpuBanoMy eKcrepuMeHTi, sKkuii nmpoBoawitn B llIBeimapii mopis-
HIOBaJM BIUIMB Ha IPYHT OPraHIYHUX Ta MiHepambHuUX mo0puB. Uepes 21
PIK TOCTiDKEHb BiMIUEHO, IO HA MOJISX, JI€ 3aCTOCOBYBAIH TIJTHKU MiHE-
panbHi 100pHBa, IPYHT MaB IJIAJIKy IOBEpXHIO, copMoBaHy IpiOHHMU
YaCTHUHKAMH, BEJMKY KIUIBKICTh TPIIIWH 1 BTPATUB BOJONPOHUKHICTH. 3a
BHECCHHS OpraHiYHMX JOOpPHB Yy TIPYHTI IOMIY€HO 3HAa4YHY KUIBKICTh
4epB’SKiB, BIAMIYaIach KOPEJSIIisS MK MIKpOOHOIO 6i0Macoro Ta BpoKaeM
meHutti [441].

[ToM’sIKIIICHHST HETATHBHOT'O BILIMBY BHECEHHS MiHEpaIbHHUX JOOPUB
Ha (i3UKO-XIMIYHI BJIACTUBOCTI IPYHTY 1 30€pEKECHHS MPH IbOMY BHCOKOT'O
PiBHS 1OTO €()eKTUBHOIT POAFOYOCTI MOKHA JOCATTH 32 OPraHO-MiHEpATbHOT
cucremu yaoopenns [93, 262].

B.®. Caiiko [262] BBaxae, m0 BHECEHHS OPTaHIYHUX IOOpHUB €
MOTY)KHAM YHHHUKOM ITJBHINCHHS Oi0JOTIYHOI aKTHBHOCTI TIPYHTIB,
MOJIIIICHHS 1X (i3MKO-XIMIYHMX Ta BOAHO-(i3MuHUX mapameTpiB. I[Ipo
MMO3UTUBHUI BIJIUB OPTaHIYHUX JOOPHUB HA MOKPAIIaHHS BOJHO-(DI3UIHHUX
BIACTHBOCTEH IPYyHTIB BigMideHo B pociimkeHHsx b.C. Hocka, B.B.
Mengenesa, O.I1. Henouarosa, B.I. Cxopoxozaa [231].

B 3epHo-OypsikoBiii ciBo3mini 3a gammmu  b.C. Hocka, B.B.
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Mensenera, O.I1. HemouaroBa, B.I. Cxopoxoma [231] mnoexnanHus
BHECEHHS OpraHiYHMX 1 MiHepalpHHX J00puB 3HIXKyBato Ha 20-30%
BUTpATH BOJOTH Ha GOPMYBaHHS BPOXKAIO KYJIBTYP.

B nocmimxennsx M.M. €pmonaepa, JI.I. Hlwrinoi, JI.B. JliTBiHOBa
[93] BCTaHOBJIEHO, IO MOEJHAHHS BHECEHHS OPraHiYHMX 1 MiHEpaTbHHX
JIOOpUB  TMOPIBHSHO 3 MIHEPAIBHOIO CHCTEMOI YAOOPEHHS CIIPUSIIO
MOM’SIKIIEHHIO IECTPYKTUBHUX 3MiH I'PYHTOBO-BOMPHOTO KOMILIIEKCY.

B oxpemMux = mOCHDKEHHSX ~— TIOKpammaHHS  (i3MKO-XIMIYHHX
BJIACTHBOCTEH IPYHTY 3a OpraHO-MiHEpaIBHOI CHCTEMH He criocTepiraiy [246,
335]. Pesympratn mocmimkens B.M. IlompoBoro [246] cBiguarh, 1o 3a
OpraHo-MiHEPaIbHOI CUCTEMH yJIOOPEHHS TOPIBHSHO 3 HEYAOOpeHUM (oHOM
BiIOyBaeThCs TMIAKUCICHHSA IPYHTY. BHECEHHA Ha TEMHO-CIpOMY OIiI30-
JICHOMY IPYHTI Y cepelHboMy 3a mepion mocmimkeHs 10 T THOIO + N7oPeKys
Ha | ra puuIl MOCWITIOBAJTIO JIETPajallifo MOPIBHIHO 3 BapiaHTOM 0e3 0OpHB,
3MEHITYIOYH HACHYECHHSI OCHOBaMHU 3 76 10 54% 1 30UIbIIyt0un Maibxe yBidi
BEIMYHMHY TiAPOJITUYHOI KUCIOTHOCTI. BimmiHHOCTI 3a (Pi3MKO-XIMIYHHMH
TIOKa3HUKaMH BiOyBaJIMCh B Mmapax IpyHTY 10 raunona 80-100 cm.

B mocmimkennsx SLIT. Iees, O.I. Hepamkiscwkoro, M.O. Kicines-
cpkoi [335], sxi mpoBoXMIIM B 3epHO-OYPAKOBiil CiBO3MiHI Ha YOpHO3EMi
TUTIOBOMY BWJIYT'YBaHOMY 3a BHeceHHs 6,25 1/ra rHoro + Ni3sP4sKssg Ha 1
ra pimri 3a 10 pokiB pHcod. rpyHTOBOTO pO34MHY 3MEHIIUIOCH 3 6,2 10 5,6,
a TIAPOIITHYHA KUCIOTHICTH 3pocia 3 2 1o 2,5 mr-exB./100 T rpyHTY.

3aranpHy TEHJIEHIII0 TOTIpIIeHHs (i3NYHUX, (Pi3UKO-XIMIYHHX Ta
arpoxiMi4HMX BIIACTUBOCTEH IPYHTIB 32 CKOpOYEHHS BUPOOHHIITBA i BHe-
CEeHHS THOIO B YMOBAax Cy4acHOTo 3emiiepoOcTBa BiaMivaiau B.B. MenBenes
[203].

OTtxe, piBeHb e(DEeKTUBHOI POMIOYOCTI IPYHTY, CTAOIIBHICTH IIHOTO
TIOKa3HUKA Yy Yaci 3aJeXHUTh BiJ CHCTeMH yHOoOpeHH:, i1 30amaHCcOBaHOCTI
3a OpraHiyHUM 1 MiHEpaJIbHUM KOMIIOHEHTaMH, 3/IaTHOCTI 11 3a0e3mnedyBaTu
BpIBHOBaKCHHUI 200 MO3UTUBHUIN OallaHC €JICMEHTIB JKUBJICHHS Y IPYHTI.
[ToenHaHHS BHECEHHS OPTraHIYHMX 1 MiHEpAJIbHUX JOOpUB € Halie(DeKTHBHI-
IIOI0 CHCTEMOIO yI0OpEHHS, sIKa 3/1aTHA IMiATPHIMYBATH BHCOKHI PiBEHb 3a-
Oe3redeHHs IPyHTIB eJIeMEHTaMH KUBJIEHHS Ta CTBOPIOBATH HAWCHIPUATIIN-
Billli yMOBH JIJIsl BUKOPUCTAHHS X POCIHHAMH.

1.2.2 T'ymyc IpyHTy iioro cTadiibHicTh Ta BiATBOpEeHHS

Poxmrodicth 4OpHO3EMIB BHM3HAYAETHCS, HAacaMIeped, BMICTOM
TyMycCy, SIKAH BIUTMBAa€ Ha HAWBAXKIIHUBIIII BIACTHBOCTI 1 PEKUMHU TPYHTY:
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0oOMiIHHY Ta BOWpPHY 3JaTHICTh, Oy(hepHICTb, IPYHTOBY CTPYKTYpY,
arpoxiMivHi, Gpi3uKo-XiMidHi Ta BOAHI BIACTUBOCTI TOIIO [84].

3a JaHUMHM YMCIICHHUX JAOCII/DKEHb Y TPYHTaxX YKpaiHH 3a TPUBAJIOTO
iX BHKOpHUCTaHHS NepeBakae aeryQikauidHuii TpeHj po3BuTKy [25, 200,
201, 204, 228, 283, 308]. IIponecu miHepamizailii rymycy CIOCTEpIraroTh
BCIOJM, OCOOJIMBO iHTEHCHBHO BOHH MPOSIBISIIOTHCS HA YOPHO3EMax 30HU
Jlicocremy, sKi Big mpupoau OuIbII TyMycoBaHi [26, 35, 220, 228, 408].

3a ganumu O.0. banynu, E.A. T'onoBauosa, P.I'. [epesuko [17] 3a
100 pokiB IBaALSATOTrO CTONITTS BTPATH I'yMYCY IpyHTaMH YKpaiHH CTaHO-
B 20%, a BennuuHa cepeanbopiuHux BTpar y Ilomicei — 0,18 1/ra,
Jlicoctremy — 0,37, Ctemy — 0,31 1/ra. IIpo 3Ha4Hi BTpaTH TyMyCy B IIpolieci
IHTEHCHBHOTO BHKOPHCTaHHSA IPYHTIB BKazaHo B pjociuimkeHHsax C.I1O.
Bynurina, B.B. [errsapeoBa, C.B. Kpoxina [36], B.B. Mexnsenesa [202],
B.®. Caiika [264].

Ogpniero 3 mpuunH JeryMmidikaiii IpyHTIB € 3MEHIIEHHS KiTbKOCTI
POCIMHHUX PEHITOK, MO0 HaAXoauTh y TpyHT. 3a ganumu C.1O. Bynurina,
B.B. JlerraproBa, C.B. Kpoxina [36] B HiMMHHUX IpyHTax MOPIBHSIHO 3
OPHMMH 4YOpHO3eMaMHu iX Hajaxomutb B 2,5-3 pasu Oingpme, a 3
ypaxyBaHHSIM 1 HaJ3eMHOi OioMacH 15l pi3HUI Oyne e Oinmbimoto. ['ymyc,
II0 YTBOPIOETbCA 3 TOKHUBHUX PEIITOK 3aareH jume Ha 40-60%
KOMITCHCYBATH MOTO TpaTH B Tipotieci Minepamizamii [110, 394].

Oco011BO iHTEHCHBHO 3MEHINYETHCA BMICT TyMyCy y IpyHTax, Jie
KyJIBTYPH BUPOILYIOTh 0e3 BHeceHHs n100puB. 3a nanumu B.M. IlomsoBoro
[246] BUKOpHCTaHHS TEMHO-CIPOTO OIi/I30JIEHOTO IPYHTY YIPOJOBXK COPO-
Ka POKiB 0e3 BHECEHHs JOOPHB MPHU3BENO J0 3MEHIICHHS BMICTy TyMYCYy
MOPiBHSAHO 3 (OHOM, JIe¢ BHOCHJIIMCH OpraHo-MiHEpaJibHI J00pHBa, Ha
0,18%.

B nocmimxennsx B.1. IM'amanes, JI.I. lllkapiBcekoi [49] BuKOpuCcTaH-
HSl TEMHO-CIPOTO OITiJ30JICHOTO IPYHTY BIPOJOBXK 19 pokiB Oe3 BHECEHHs
JIOOpUB 1 32 MPOBEICHHS BalTHYBaHHS 3HU3HIIO BMICT r'ymycy B opHOMY (0-
20 cm) mapi BimHOCHO BuximHoro piBHs Ha 0,33%, abo Ha 8,9 T/ra.

B gopHO3eMi BumiryryBaHOMY BMICT ryMycy 3a 10 pokiB HOro BHKO-
pucTaHHs 0e3 BHECEHHS JOOPHUB y 3epHO-OYPSAKOBIH CIBO3MIHI 3MEHIIUBCS
B OpHOMY m1api 1o nmodatkoBoro Ha 0,1%, migopaomy — 0,05% [335].

Cepe/l YHHHUKIB aHTPOIIOT€HHOTO BIUIMBY HAa T'YMYCHHI CTaH IPYHTY
OpraHivHi i MiHepalbH1 JoOpHUBa € HalOUTBIT BaroMuMu. JloOpuBa pizHOOI-
YHO BIUTMBAIOTH Ha TPOIECH TpaHc(opMaii opraHiqHol peyoBUHU IPYHTY,
3/1aTHI 3MIHIOBaTH BECh KOMIUIEKC MOKA3HUKIB, IO XapaKTeppU3YIOTh Ty-
MycHu# ctaH IpyHTiB [13, 337, 351, 398, 431, 435].
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3a MiHEepaJIbHOI CUCTEMH yIOOpEHHS 3 BiAUYKCHHSIM OCHOBHOI 1 ITO-
6iuHOT MpoxyKIii BinOyBaeThCs 3HIDKEHHS BMicTy Tymycy [221, 397, 402,
442]. 3rigao nocmimkens JI.I. Maprunosndy, M.M. MapturoBuua [192]
a0COJIIOTHI BTpaTH TyMyCy B YOpHO3eMi omig3ojiecHoMy 3a 50 pokiB
BUKOpHCTaHHsI 0e3 BHeceHHs no0puB cranoBwin 1,06% (37,94 t/ra), 3a
MiHepanbpHOi cuctemu yaoopenuas — 0,85% (30,6 1/ra), mo Ha 0,21% (7,3
T/Ta) OYII0 MEHIIHM.

BinpmricTe y4eHUX MOTPUMYETHCS TYMKH, IO cTalimizarii Ta miaBu-
IIEHHST BMICTY TYMYCy y I'PYHTI MO)KHa JIOCSATTH 32 OpraHO-MiHEpalbHOi
cuctemu ynoopenns [29, 112, 192, 197, 269, 323].

3a mammmu JIL.I. MaptunoBuu, M.M. Maprtunosuua [192], B.C.
Hocka [226] BHeceHHs opraHigYHUX JOOpHB B KinbKkocTi 8,8-10,7 T/ra Moxe
3abe3rmeunTH Oe3nedinuTHUI OamaHc TyMycy y TIpyHTaX YOPHO3EMHOI
30HHU.

3a y3araJlbHeHUMH JTAHUMH JTOCTIHKEHB JJIsl MATPUMKA Oe3eiluTHO-
ro OayaHcy TyMycy B 4opHo3eMax 30HH Crermy HeoOximHo BHocuTH 6-10 T/ra
rHo10, JliBoGepexxHoro i1 Llentpansroro Jlicocremy — 8-9, 3aximnoro Jlicocte-
my — 9-12 1/ra [186].

[o3nTrBHA nUHAMIKAa OpraHiYHOI PEYOBHMHM Y TPYHTI TIOMITHO 3aJie-
KUTh BiJl KyJbTYPH 3eMJIEpPOOCTBA Ta CTPYKTYpH CciBO3MiH [172, 282].

3a mannmu ALl Bymxkepax, FO.1. Kpusau [29], B yopHO3eMi perpamoBa-
HOMy BHeceHHS 10 T/ra THOIO 3abe3meunyo Oe3medimuTHNI OamaHc rymycy
nvmre Ha (OHI BUCOKMX 7103 MiHepasbHUX 100puB (NosPo3sKos Ha 1 ra pimri),
TOfIi sIK 3a 103U 100puB Ne2PesKe, 30epiraBcs nedirmrHuii 6ananc opraHiqHoi
PEYOBHHU.

11 miaTpuMaHHS  POJFOYOCTI TEMHO-CIPOTO  OIIJI30JIEHOTO TIPYHTY
3actocyBanHs 10 T rHOIO + N72PesKys Ha 1 ra piuti 6yio HemoctatHiM. Bmict
rymycy B opHomy 0-40 cM miapi rpyHTy 3a mepiom 40 pokiB HOTo BHKO-
puctanHs 3meHuBes 3 1,79 no 1,68% [246].

VY necatuniiabHiA 3epHO-OypsikoBid ciBo3miHi (40% mpocamHux, B
T.4.20% uyKkpoBux OypsKiB) Ha CipoMy JICOBOMY IPYHTi 3a TPHBAJIOTO,
BIIPOZIOBXK 45 pOKIB BHKOPHCTaHHS, 3POCTaHHS BMICTy TYMYCy B OpPHOMY
mapi crocrtepirany 3a BHeceHHs 12 T rHOMO Ta 197-260 xr NPK na 1 ra
pumni i cranoBwio 1,75%. IlpunuHEeHHS BHECCHHS TOOPUB YIIPOIOBK
HacTymHUX 10 pOKIB TIpU3BENO J0 3MEHIICHHsS 3amaciB TyMycy B
cepenabomy Ha 0,3-0,5 T/ra B piK, a BMICT 3arajJbHOr0 TYMYyCY 3MEHIIHBCS
B 1,1-1,3 paszu [81].

Hocmimxernns O.T. IlerpoBoi [244] cBimyath, IO BHECEHHS 6-9 T
rHOI0 + NsoPssKes Ha 1 Ta pimti cTabini3yBano 3a IBi poTailii BMICT TyMycCy
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B YOPHO3EMi THUIIOBOMY BWJIYT'YBaHOMY Yy IUIOAO3MIHHIM CiBO3MiHI 1
3abe3meuniio 3pocTaHHs BMicTy Trymycy Ha 0,16% y 3epHO-TipocamHii
CiBO3MiHi.

Minepasizalis TyMycy Y IPYHTI TOCHITIOEThCS 32 301IbIICHHS YaCTKH
MpocarHuX KyJdbTyp Yy ciBo3MiHi. [lix spumu 3epHOBUMH (TMIIEHUIL,
SIIMIHB Ta OBEC) BTPATH TYMYCY 3 KOPEHEBMICHOTO IIapy B CEPEIHLOMY 3a
pik cranoBmwau 0,5-0,6 T/ra, mmenwnmeo o3uMoro — 0,7 T/ra, TOPOXOM Ta
KyKypyazoio — 1,0 T/ra, Oypskamu mykpoBumu — 1,5 T/ra. 30inbmIeHHs B
CIBO3MiHI YaCTKH MPOCanHUX KynbTyp Ha 10% mpu3Boauiio 10 301bIIeHHS
BTpat rymycy Ha 0,2-0,4 1/ra [93, 271].

B gocmimxennsx SL.II. Ilses, O.I. HepamkiBcbkoro, M.O.
Kicinescpkoi [335] 3a 24 piuHOro BHKOpPHCTaHHA pumIl 0e3 BHECEHHS
JIOOpUB B YMOBaxX HEOCTaTHHOTO 3BOJIOKEHHS BMICT TYMYCy B YOPHO3EMi
THUIIOBOMY CJa0OCOJIOHIIIOBATOMY 3MEHIIMBCS Y IUIONO3MIHHIM CiBO3MiHI
Ha 0,16%, npocanuii — Ha 0,40%, 3epHO-npocanHiii — Ha 0,10%. 3a
BHeceHHs 6,25 T rHoro + N333P4sKss g Ha 1 ra pimuti mocsraBesi TO3UTUBHUI
OaraHc TymycCy, a Horo BMICT B OpHOMY MIapi 3pOCTaB BiAINIOBITHO Ha
0,29%, 0,15% Ta 0,14%.

3a HeCTIHKOTO 3BOJIOKEHHS 301IBIIEHHS YaCTKU MPOCAHUX KYJIBTYp
3 30 10 50% 3a BHeceHHs 6 T THOW + N36P2Kse Ha 1 ra pimuni nigBummno
BTPATU TYMYCY B YOPHO3EMi THIIOBOMY BIJTYTYBAaHOMY IO 3aBEPIICHHIO 3-X
porariii 3epHO-TipocarnHoi ciBo3minu Ha 0,08-0,20% [333].

Cra0imizarii 3amaciB TyMycy y IPyHTi CIpHsi€ HasBHICTb y CIBO3MiHi
Oaratopiyanx 0000BUX TpaB. 3a manumu B.P. Bimesmca [40] BoHm
yTrBOprotoTh 500-700 Kr/ra TyMycy, 110 eKBiBaJIeHTHO BHeceHHI0 20-30 T/ra
raofo. HasBHicts y ciBo3mini 20% i Oinpmie 60060BuUX TpaB y Oaratbox
BHITaJIKax 3a0e3redye cTabimi3allifo 3anaciB TyMycy y IPYHTI.

Psan  mocnmimHWKIB BBaXarOTh, IO U ONTHMI3amii MmapamMeTpiB
TYMYCOYTBOPEHHS BXIIUBY POJIb BiAIrpac JOCTATHE 3a0e3IeYeHHs IPYHTY
OpraHiyYHOI0  PEYOBHHOIO  Ta  ONTHMI3allig  BYIJIELEBO-a30THOTO
criBBiIHOIICHHS [54, 226, 343, 365, 385]. 3a manumu b.C. Hocka [226],
CKOJIOTIYHO ONTHMAIIbHUM peXWM BYTJCII0 W a30Ty y TIPYHTI
3a0e3revyeTsCs 32 YMOBH JIOTpUMaHHS iX criBBigHomeHHS (Copr.:NMiH.)
B Mexax 30-50.

Hocmimauku A.J]. bamaer [3], M.K. [llukyna [354] npomnoHytoTs 3a
OCHOBY OpaTd CITIBBIIHOIICHHSI MK OpTaHIYHUMH Ta MiHEpaJTbHUMHU
noOpuBaMu, fKe B 3epHO-OypsKoBiH ciBO3MiHI, Ha IX MJyMKy, Mae
cranoBuTH 1:15-20, To6TO Ha | T opraHiyHMX mKOOpHMB BHOCATH 15-20 KT
MiHEpaIbHUX TOOPUB.

-29



Hocmimxenas A.l. Bymxkepak, F0.1. Kpusmu [29], S.II. Lges, B.B.
IBamiam, O.T. Ilerpomoi [324], L.C. Hlkapemuoro, [.B. I'mymenko, M.O.
Kicinescekoi, 1.O. Menmpank [364] cBimgaTh, MO 3a MIiHEPAJIbHOI CHCTEMHU
yIOOpEHHSI TOTIPIIYIOTHCS SIKICHI TOKa3HUKM TYMyCy. 3a BHECEHHS
MiHepallbHUX JO0OpHB Yy CKIaai TyMyCy 3MEHIIYBaBCS HETiIPOTi30BaHUN
3aJTUIIIOK, MOTIPIITYBAJIach HOTO CTaOUIBHICTh, 3pOCTaia MirpalliifHa 3aTHICTh
TYMYCOBHX PEYOBHH, SIKi aKTHBHiIIIEe TPOHNKAIX B TmOoKi (40-100 cm) mapu
IPYHTY.

3a manmmu B.I. Tamanes, M.I [lparan, JI.I. IllkapiBcekoi [51] B
YMOBaX CKOpPOUYEHHS BUPOOHUIITBA 1 BHECEHHS THOK Y CKIaal TyMycy B
OMII30JICHUX, Y T.4. ¥ CIpHUX JIICOBHUX IPYHTaX, Jeaali OUIbIIE yTBOPIOETHCS
(YITBBOKHUCIIOT, Cepel SIKMX MepeBakaloTh (pakiii MoB’A3aHi 3 PyXOMHMH
(opMamu MIBTOPAOKCHJIIB, TaK 3BaHI «arpecuBHi» (paxiii.

B nmocmimkennsax S.I1. Lpest [316] Bigmivanoch, 10 B 4YOPHO3EMI
TUIIOBOMY CJ1a00COJIOHIIIOBATOMY 32 HACHYCHHS CIBO3MIHHM IPOCAITHUMHU
KyJbTypamMH BigOyBajioch 3BYXeHHs cmiBBigHomeHHs Crk:Cok y ckmaii
TYMYCY Ta 3MEHIIEHHS CTYIIeHs Horo ryMigikarii.

[NokpamanHs SKICHOTO CKJaxy TymMycy Ha (OHI 3pocTaHHS HOTO
3amaciB, Ha JyMKy 0araTbOX BYEHHX, MOXKHa JIOCSATTH 3a OpraHo-
MiHepaJIbHO1 cucteMu yaoOpenHs [68, 248, 292, 364]. TloeaHaHHs
OpraHiYHMX 1 MiHEpPAJILHUX TOOPUB HA TEMHO-CIPOMY OITiI30JICHOMY TPYHTI
30impmyBaio  Ha  12% BMICT 3araJbHOTO TyMYCy TOpPIBHSHO 3
HEOKYJIbTYPEHHM IPYHTOM Ta cTalimi3yBasio ryMmyc y nacuBHid dopmi. ITix
BIUIMBOM yJIOOpeHHsI BigOynocsi SK 30UIbIIEHHS a0CONIIOTHOTO BMICTY
MIACUBHOTO r'yMmycy Ha 73%, Tax 1 MiIBUIIEHHS YaCTKU TACUBHOTO TYMYCY Y
cKnajai 3arasibHOrO Ha 26%. ToMy MOXHA BBaXKaTH, IO TaKHH CIOCIO
OKYJIBTYPEHHS TEMHO-CIpOTO OIIN30JICHOTO IPYHTY CIIPHSIE HE JIHIIE
BIITBOPEHHIO HOTO pOJIOYOCTI, a ¥ TIOCHIIOE CTIMKICTh OpraHidyHOi
PCYOBHHH JI0 MOXIIMBUX 3MiH OKPEMUX MOKAa3HUKIB IPYHTY [248].

3a manumu 1.C. [xkapennoro, 1.B. I'mymenka, M.O. KicineBchKoi,
[.O. Menbauk [364] 3a To€qHAHHS BHECCHHSI OPTaHIYHHMX 1 MiHEpaJIbHHUX
IOOpMB y CKJIQAI TYMyCy BiAMIYaidW MiABUINEHHS T'yMIHOBHX KHCIIOT,
3pocTaia rauduHa rymidikamnii, 30ibpIIyBaNack yactka (pakiiii, mo MiHo
3B’s13aHa 3 MiHEPAJIBHOIO YaCTHHOIO IPYHTY.

B nmocmimkeHHAX, sKi TPOBOAMIIM Ha YOPHO3eMi BHIYT'YBAaHOMY
JIETKOCYTJIMHKOBOMY ~BCTAQHOBJICHO, IO 3a TPHUBAJOr0 3aCTOCYBAHHS
OpraHoO-MiHEpaNbHOi CHCTeMH YIOOpeHHS BiAOyBaeTbes TpaHchopmamis
TYMyCy 4Yepe3 Mepepo3IOoAil TPyl TyMyCOBHX PEYOBHH i 3MiHY CTYIEHS
rymidikamii. ¥ ckmani rymycy 3pocraB BMICT JabinbHOI #Horo ¢opmu Ha
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0,03-0,12a0c.% Ta 30iTBIIyBaBCS HETIAPONI30BAHMN 3alUIIOK (TyMiH),
KUTBKICTB SIKOTO 3pOCTAalia 3 TiIBUIICHHIM 103 T0OpHB [68].

3 TOUYKH 30py e(eKTHBHOI POJIOUOCTI 3pOCTaHHS Ja0lIEHOTO TYMYyCY
y IPYHTI € Ba)XJIUBHM pE3EPBOM €JIEMEHTIB JKUBJICHHS i €HepreTHYHHM
MarepiajioM i IPYHTOBUX MIKpOOpraHi3MiB, 110 3abe3rnedye CrpusTINBI
YMOBH POCTY 1 PO3BUTKY KYJBTYPHHX POCIWH Yy TEpIIid IOJOBUHI
Bereramii, KOJIM IXHS KOpEHeBa CHCTeMa pO3BHHEHA IE HEZOCTAaTHbHO.
BuxigHa KiNbKICTh JETPUTY MOPS 3 IHIIMMH YMHHUKAMH, SKi BIUTMBAIOTh
Ha IPOAYKTHBHICTH TIOCIBiB, MOMITHO BHM3HA4a€ pIiBEHb YpOXKaHHOCTI
HACTYIHO1 KyJIbTypH [364].

Orxe, 3HaUHMH OOCAT EKCIICPUMEHTAIBHUX MAaHMX LIOAO BIUIUBY
JOOpMB 3a pI3HUX CHCTEM YHOOpeHHS Ha TpaHchopMamilo OpraHidHOI
PEUOBHMHH TPYHTY Ja€ MOXIHMBICTH PI3HOOIYHO 1 JOCTATHBO TIIMOOKO
OLIHUTH BIUIMB TPHUBAIOrO0 YAOOpPEHHS Ha (QOpPMYBaHHS IPYHTOBHX
peKHUMIB Ta CHOPSAMOBAHICTh MPOIECIB TIPYHTOYTBOPCHHA. 3a JIaHUMHU
JOCIIUKEHb YCTaHOBJICHO HETaTUBHUH BIUIMB TPHBAIOTO 3aCTOCYBaHHS
MiHepaJbHNX AOOPHB Ta BiJA3HAYEHO MO3UTHBHY POJIb OPTaHIYHUX TOOPUB
B OKYJIBTYpEHHI IpyHTIB i crabini3amii opraHiyHOI pedoOBHHH TIPYHTY. 3a
TIOPIBHSHHS PI3HUX CHUCTEM YyJIOOpeHHsS BiJMIYEHO IiepeBary OpraHo-
MiHEpPaJIbHOT CHUCTEMH SK OJHOTO 3 Hale(QEeKTUBHIMMX arpoXiMiuHUX
3aX0JIiB JIOCSATHEHHSI arpOeKOJIOTIYHOI CTa0IBHOCTI TPYHTY B TIpOIeci Horo
TPHUBAJIOTO BUKOPHCTaHHS.

1.3 EdexTuBHicTs Oiosorizanii Ta aJbTepHATHBHOIO YI00peHHS
ciBO3MiH

OnHi€r0o 3 OCHOBHMX MpOOJIEM CydacHOTO 3emiepoba € 3HadHe
3MEHIIEeHHS 00CATIB 3aCTOCYBaHHS OpPraHIYHUX Ta MiHEpPaJbHHUX JOOPHB.
Jlo3n BHeCEeHHS opraHiuHUX J0OpuB 3MeHIIIH 3 8,6 T/ra (1981-1990 pp.)
1o 0,6 t/ra (2001-2010 pp.), minepanpHuX 3a cymor0 NPK — BigmoBigHo 3
120-150 mo 26-46 xr/ra. Pi3ke 3HW)KEHHS 3aCTOCYBaHHS JOOPHB B OCTaHHI
IBAAISATE POKIB MPH3BENM [0 NAaXiHHSI MPHPOTHOI Ta EPEKTHBHOI
POJIOYOCTI TPYHTIB LTI Ta TMOCWICHHS JeTpamaliifHux mporecis [5, 26,
65,75, 98, 157, 179, 180, 264].

bamanc rymycy 3a mepiox 2001-2010 pp. y 3oni Jlicocreny B
CepeHbOMY 3a aJIMIHICTPATUBHUMH 00JacTsIMH OyB BiJi’€MHUH 1 CTAHOBUB
—(-0,15) 1/ra, Cremy — (-0,23) T/ra (3 KOMMBaHHAME IO 001acTsxX Bix -0,08
mo -0,32 t/ra) [65, 75, 98, 179, 180]. 3a mamumu O.I'. Tapapiko, B.O.
I'pexoBa, JI.B. Jlanpko [287] BenmumHA Bif’€MHOTrO OajaHCy TyMycy B
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octanHi 10 pokis ctanoButs 0,4-0,8 1/Ta B piK.

Husbki 10o3m opraHiyHHX T0OpWB Ta He30alaHCOBAHICTH CHCTEMH
yIoOpeHHs 32 OCHOBHHUMH €JIEMEHTAaMM >KHMBJICHHS TPH3BEIH 10 MOpY-
HIEHHsI eKOJIOTiYHOi piBHOBaru IpyHTy. Skmo B 1990 p. cmiBBigHOIIEHHS
N:P:K y ckmani BHecenux mobpus cranoBwio 90:70:90, o B 2008 p. —
60:30:35, mo mocwmino aeGinuT HochopHOro i KaIiifHOTO KMBJICHHS Ta
3HU3WIO Oi0MpPOMYKTUBHICTE TpYyHTIB. Ll{opiunmii gedimur 6anancy Kamiio i
¢dochopy B cyuacHHX arpoekocucreMax cTaHOBUTH mmoHan 40-60 kr/ra
[287].

3MEHIIICHHS 103 3aCTOCYBaHHS OPTaHIYHUX 1 MiHEpaTbHUX JOOPHUB B
Cy4acHOMY 3eMJIEPOOCTBI CIIPUYMHIIIO MaiHHSA BMIicTy (Gochopy B IpyHTI
B CEepeIHBOMY Ha 8 MI/KT IPYHTY 3 KOJHMBAHHSMHU 3a 30HAMHU Bin 7 10
12 Mmr, o eKBiBaJICHTHO HIOPIYHIN BTpaTi IBOTO eileMeHTy Bimx 1,4 mo
2,4 mr/kr rpyHTy. llono kaiiro, To HOro BMICT B cepelHbOMY 10 YKpaiHi
3MCHIIUBCA Ha 8 MI/KI IPYHTY, IO €KBIBaJICHTHO WIOPi4Hii BTpaTi 10
1,6 mr/KT TpyHTY [287].

Ha nymxy C.A. bamroka, B.B. Mensenesa, O.I. Tapapiku [216],
O.T". Tapapiku, B.O. I'pexosa, JI.B. Jlanpko [287], HUHI cucTeMa BEICHHS
arpapHoOro BUPOOHUIITBA IPYHTYEThCS HA MPHHIIUIIAX OTPUMAHHS MaKCH-
MaJbHOTO IPUOYTKY POCIMHHHUIITBA 3aBJSKA MiHIMaasallii BUTpaT Ha BiJl-
TBOPEHHSI POJIFOYOCTI, a IIe CYNepeYrTh OCHOBHMM 3aKOHAM 3eMiiepo0CcTBa 1
BeIe 10 MOTIPIIEeHHS SKICHOTO CTaHy I'PYHTIB.

OCHOBHUM 3aBIaHHSIM Cy4acHOTO 3emiiepoOcTBa, Ha gymMKy M.JI. be-
syrioro, A.C. 3apumnsika, M.B. JlicoBoro, I'.M. Cenina [18], € minBumieH-
HS POJAIOYOCTI IPYHTIB 32 paxyHOK BIIPOBAJKEHHS €HEpro- i pecypcosde-
pirarouMx TEXHOJIOTiH, Mo 3a0e3MeunTh OJICP)KaHHS TOKCHKOJIOTIYHO
YUCTOI MPOAYKIIIi POCIIMHHUIITBA Ta JOTPUMAHHS €KOJIOT1YHOT PiBHOBArd B
arponmannmadrax. OMHUM 3 OCHOBHHX HAmNpSMIB € «OiOJIOTIYHE)» BiTHOB-
JroBalibHE, OloJMHAMiIuHEe a00 albTepHATUBHE 3eMJIEpOOCTBO. 3 OISy Ha
CydacHy COIllaIbHOGKOHOMIUHY cutyailito, BBaxxae O.I'. Tapapiko [286], B
ONMXKHIN TMEepCeKTUBI PO3B’S3aTH MPOOJIEMYy MIATPUMAHHS POJFOUYOCTI
IPYHTIB MOJKHA JIMIIE 32 YMOBH iHTeHcH(iKaIlii BUKOPHCTaHHS 0ioioTid-
HUX PecypciB.

INepeBakHa GinbmricTsh yueHux, A.Jl. bamaes, O.1. Haymosceka, IT.I1.
Hanrouiit [5], JILA. Bapmreiin, 1.C. llkapennuii, B.M. fAxumenko [9],
0.0. banyna, €.B. Ckpunpauk, T.®. Kpasenp [14], O.O. bamymna, M.B.
Jlicosuii [16], B.I. Kucime [156, 158], [.A. Mazyp, M.A. Tkauenko, FO.I".
Mengins [185], I.A. I1abar, A.l. I'opbatenko, A.I'. I'opoGers [240], B.M.
[MonwoBuii [247], B.®. Caiiko [264], O.I'. Tapapiko [286], M.JA. [TeBuyk
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[350], M.K. Hlukyna, A.J[. bamaes, O.B. Jemuaenko [355], B.M.
Sxumenko, [.C. Hlkapenaunii, A.®. OnpexoBcbkuil [368] moTpUMYIOTHCS
JIyMKH, 110 30HAIBHI CHCTEMH 3eMJIepOOCTBA HE TOBHHHI mependadaTw
CIeliaJibHI BUTpPATH Ha BiATBOpeHHs Tymycy. Crabimizamio OanaHcy
rymycy ciifg 3a0e3leuyuTd 3a paxyHOK BHYTPIIIHIX pecypciB, sKi
BKJIFOYAIOTh Y ce0e 3allydeHHs MoOIYHOT MPOAYKIIil, TOXKHUBHUX 3aJIHIIKIB,
ciBOY MICIISHKHUBHHUX CHAEPATBHUX KYJIBTYP.

[To>XKHUBHO-KOPEHEBI PEIITKH, SIKi € OCHOBHUM J[KEPEIIOM BiITBOPCH-
HS TyMycy 3a MiHEpaJbHOi CHUCTEMH YAOOpEHHs 3/aTHI KOMIIEHCYBaTH
BTpaTu Tymycy IpyHTy jnume Ha 24-40%, Tomy cToromHi € morpeba B
3allydeHHI JTOJAaTKOBHUX JDKEpEN OpPTraHiYHUX JOOpWUB 10 TYMYCOB1 JHO-
BIIIOBABHUX TIPOIIECIB, BKIIOUAIOYH aJbTCPHATHUBHI JKEpena, K HaIlph-
KJIaJ1, T0019Ha MPOIYKIIis 3epHOBUX KynbTyp [21, 58, 83, 331].

Ha nymxy M.K. llukynu [70], B.M. Skumenka, 1.C. IllkapenHoro,
A.®. OapexoBcrkoro [368], 3acTrocyBaHHs MOOIYHOI MPOAYKINIi CLIBCHKO-
TOCHOJApCHKUX KYJBTYP, 30KpeMa COJIOMH, € OJHMM 3 HaWACHIeBIIUX 1
€KOJIOTIYHO YHCTUX JDKEPET OpPTaHIiYHOI pedoBWHU. BHECEHHS COIOMHU sK
JoOpuBa eKOHOMHUTH ONM3bKO 65% BHTpaT, TMOB’A3aHUX 31 30MpaHHAM
3epHOBUX KYJIbTYp [264]. 30KpeMa, CKOpPOUYIOThCS BUTPATH Ha 30UpaHHS,
MIePEeBE3CHHS, CKUPTYBAaHHsI, PO3KHUIAHHS MMiJICTUIKH 1 BUJIAJICHHS THOIO 31
cTiiina, 3aBaHTa)XyBaHHS 1 TPAHCIIOPTYBAHHS THOIO, PO3KUAAHHS TI0 TOJIO
Tomio [248, 293].

3a manumm B.®. Caiika [264] HaBiTh 3a BiJCYTHOCTI IiJBHIICHHS
BpPOXKaHOCTI KyJBTYp 3a BHECEHHs Ha JOOpPHBO COJIOMH, LI ITOTPiOHO
IIUPOKO TPAKTUKYBaTH, Hacamrepes, Ha BiJJalleHuX Big (epMm MoJX,
0COOJIMBO B Il Yac, KOJU KIJIbKICTh THOK 3MEHIIWIACH, a TPaHCIOPTY-
BaHHS € HAATO JOPOTHM.

YucneHHi TOCTIHKEHHS 13 3aCTOCYBaHHS COJIOMH 3€PHOBHX KYIBTYP
K OpraHiyHOTO JOOpHMBa, NPOBEAEHI B DI3HUX IPYHTOBO-KIIMaTHYHHX
yMOBax YKpaiHH, IIOKa3ajal BUCOKY Horo e(eKTHUBHICTD [34, 104].

3a manumu M.I. Jlparana, P.€. I'pumenka, O.I". Jlro6unua, C.I1. Cro-

[89] 3apoOisAHHA y TPYHT COJIOMH MOCHIIIOE IHTEHCHBHICTH MIKpO-

010JIOTIYHIX TPOIECiB, MOKpanlye 3a0e3NneUeHHsT POCIHH BYTJIEKHUCIOTOIO.
3a BHeCeHHs Ha JJOOPHBO COJIOMH Ha (OHI MiHEpaJbHUX TOOPUB KIJIBKICTH
BUJIIJICHOT 3 TPYHTY BYTJIEKUCIIOTH, MOPIBHSHO 3 MIHEPaJIbHOI CHCTEMOIO
ynoopenHns, 30inpmmiace Ha 17-22%.

EdexTuBHIM 3aX0I0M MOMOBHEHHS OPTaHIYHOI PEYOBHHU IPYHTY B
YMOBaX JOCTaTHHOTO 3BOJIOKEHHS € TIOEIHAHHS 3aCTOCYBaHHS Ha JTOOPHBO
MOKHUBHUX CHJICPATIB Ta MOOIYHOT MPOIYKIIii 3epHOBHUX KYJIbTYp [66, 87,
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101]. BupoimmyBaHHs CHAECpaNIbHHX KYJBTYp y NPOMDKHHX IIOCiBaxXx Ha
3ejeHe JJ0OpHBO 30aradye IPYHT MOXXMUBHUMH PEUOBHHAMH, CIIPHSE HOTO
¢iTocaHiTApHOMY O3IOPOBJIEHHIO, MiJBHIIYE e(eKTUBHICTH A0OpHB Ta
MPOIYKTUBHICTB CUILCBKOTOCIIONAPChKUX KynbTyp [21, 331].

B ymoBax 3epHO-0ypsikoBoOi ciBo3MiHH, 3a qanuMu A.C. 3apuIlHsKa,
C.I. Pynpkoi, T.B. Koni6abuyk [101], HalieheKTHBHIIIUMHU BUSBUIUCH
TpaaMiiiiHa OpraHo-MiHepajbHa CHCTeMa yHOOpEeHHS Ta MiHepaJbHa B
TIOEHAHHI 3 eleMeHTaMy Oiosorizamii 3emiepoOcTBa — 3a0pIOBaHHIM
COJIOMH 3€PHOBHX KYJIBTYp Ta THUKH OYPSKIB IyKPOBHUX.

B nocnimxeHHax Ha BimomepkiBChbKil TOCHTITHO-CENEKIIHIA CTaHIIil
HAa YOPHO3EMi THIIOBOMY BHIIYTYBAaHOMY CEpPEAHBOCYTJIHMHKOBOMY 3a
MO€MHAHHSA MIiHEpaJbHUX JOOpMB 1 COJNOMH BpOXKaHHICTE OypsKiB
IyKpOBUX Oyja JIEII0 HIKYOI0 TOPIBHSHO 3 TOETHAHHSAM MiHEpaJTbHUX
JOOpUB 1 THOIO, ajle BUXiJ LyKpy 3 |1 ra B ux BapiaHTax OyB IPaKTUYHO
oaHaKoBHM [368].

3a ganumu B.M. TlonpoBoro [247], F0.0. Tapapiko, O.A. AHIpiii-
geHka [289] BigMiueHO 3HIDKEHHS MPOMYKTHBHOCTI OYpSIKiB IYKPOBHX 32
Oiosorizamii cucTeMH YIOOpPEeHHS NOPIBHSHO 3 TPaJUIIHHOIO OpraHo-
MiHepaJlbHOIO cucTeMoro. Tak, B yMoBax XMeJbHHUIIBKOT 00J1acTi Ha YOpHO-
3eMi OIMiJ30JICHOMY TOE€IHAHHS BHECEHHS THOI 1 MiHEpadbHUX JOOpHB
Oyno e(deKTHBHIIIMM Ha TOCiBaX OYpSKIB I[yKPOBHX, HIK MiHEPaTIbHUX
JIOOpHUB, BHECEHUX PAa30M 3 COJIOMOIO Ta CHAEpPaToM, 30ip I[yKpYy CTAaHOBHB
BiamosigHO 8,23 Ta 7,28 T/ra [289].

B ymoBax PiBHEHCBHKOiI 00JacTi Ha TEMHO-CIPOMY OIIi30JICHOMY
IpyHTi 3a BHeceHHsI Ni2oPi20Ki20 BpoxkailHICTh KOpeHemnomiB OypsKiB
IyKPOBHX cTaHOBWIA 35,4 T/ra, colloma + 3eleHa maca TipyuIi OuIol
+ Ni20P 120K 120 — 39,0 1/ra, 40 1/ra rHOIO + Ni20P 120K 120 — 45,7 T/Ta [247]

Bucoknii cTabinizyrounii BIUIB albTePHATUBHUX CHCTEM yI0O0pEHHS
Ha MIPUPOJHY POJIOYICTh IPYHTY BiaMidaBcs B fgociimkenHsx P.I1. Borna-
HoBuua, M.O. Kynnait [23], LIL. I1abara, A.l. ['opbarenka, A.I'. ['opoO1st
[240]. 3aropTanHs y TpyHT HPOTATOM 6 POKIiB OioMacu MOOIYHOT MPOTYKITiT
KyJbTYp CIBO3MIHM Ha YOPHO3E€Mi 3BHYAHHOMY BaXKKOCYTJIHHKOBOMY
HaBiTh 03 BHECEHHS JOOpHUB 3a0e3meurmno Oe3nedinuTHmid Oananc ryMmycy
[240].

3a manumu ML.I. Jlparana, P.€ I'pumenka, O.I". JIro6unya, C.I1. Cro-
na [89], BHeceHHs 4-8 T cosiomu Moxke OyTH ekBiBasieHTHO 15-30 T rHOTO,
OCKIJIBKH COJIOMa Ma€ OpraHigHOI pe4yoBUHHM B 3-4 pa3u OinbIle, HiX THIH.

Crabinmizyrounii BIUTHB COJIOMH HAa POMIOYICTH IPYHTY 3HAYHO 3pO-
CTaB 3a BHECEHHS ii pa3oM 3 KoMIleHcamiiHow 103010 (NjgHa 1 T cooMn)
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a30THUX 10OpuB. B ymoBax niBoOepexHoro Jlicocteny BHeceHHs 2,4-2,5 T
comoM Ha 1 ra CiBO3MIHHOI ITIOMII 32 KOMICHCAIIHHOI 103U a30Ty 24-25
KT Ta ONTHMAIBHOT 103U MiHepambHUX JOOPHUB (Neo-70Ps0-70K60-70) HE TIOCTY-
Majoch 3a eeKTUBHICTIO BHeceHHIO 10-12 T/ra rHOIO HA 1 Ta CiBO3MIHHOI
IoIIi Ha OHI aHATIOTIYHOI 1031 MiHepabHUX J00puB [38].

3a manumu pociimkens B.1. Kanieing, C.M. Yepctroro [150], nona-
BaHHA /O COJOMH MIiHEpaJbHOTO a30Ty CTHUMYJIOBANO a3oT(ikcariro,
MiICHITIOBANIO TyMi(iKaIlifo COJOMH, CIpPHUSUIO MiJABHIICHHIO B 1,3 pasm
TYMaTHOCTI HOBOYTBOPEHHX T'YMYCOBHX PEYOBHH. YTBOPEHHS I'YMYCOBHX
PEYOBHH TOCTYIOBO 3POCTANIO BiJl BECHHM JO OCEHI 1 TOMITHO 301JIbIITyBa-
JIOCh B HACTYIIHI JIBa POKH.

CucremaTnyHe 3acTOCYBaHHS Ha JOOPHBO COJIOMH 3 BHECCHHSIM
MiHEpaITbHUX TOOPUB Ta KOMIICHCAIIHHOI JO3W a30Ty IiBUIIMIIO 3a Iepioj
poranii (10 pokiB) BMicT rymycy B mapi 0-30 cM 4opHO3eMy THIIOBOTO
CEpeIHBOCYTIINHKOBOIO MOPiBHAHO 3 mouyaTkoBuM Ha 0,23-0,25%, a iioro
3amacu Ha 8 T/ra [355].

EdextuBanM 3axomom crabimizamii poarodocTi IpyHTY, Ha AYMKY
P.II. borpanosuua, M.O. Kyanait [23], € moeqHaHHS COJIOMH Ta 3€JIEHOT
MacH MICISDKHUBHUX CHJIEPABHUX KYJNBTYp. YMICT TyMYCy HMOpPIBHSHO 3
KOHTpoJieM 0e3 1o0puB, y BapianTi 40 1/ra THOIO + Nj10P9oKoo migBHIIUBCS
Ha 25%, Bapianti 20 1/ra THOIO + 4 T/Ta comomu + Niao + Nii1oPooKoo — Ha
20%. 3actocyBaHHS Ha TOOPHBO COJIOMH i CHAEpATIB 301TBIIYBaIO BMiCT
NMa0UTBHIX TYMYCOBHX PEUOBHH y TPYHTI 1 CIPHSIIO MiJABHIIEHHIO BMICTY
T'YMYCY TIPaKTHKHO MO0 BCbOMY METPOBOMY TPOQLITIO.

I.B. I'punuk, O.1. bakys, }0.0. bakyn, O.B. €ropoB [67] BpaxaroTh,
0 KpamuM CIIOCOOOM BHECEHHsI COJIOMH Ha J0OpWBO B ymMoBax [lomiccs
Ha CipoMy JIICOBOMY IPYHTI € TO€IHAHHS i 3 THOEM, 3CJICHOI0 MAacor
CHJICpATPHUX KyJIbTYp (JIOMMHY) Ta MiHEpaJbHAMH JOOpHBaMH.
[MopiBHSHO 3 MiHEPaJIHHOIO CHCTEMOO YJOOPEHHS 3a MepioJ] BOX pOTaIlii
y IUIOAO3MIHHIM CciBO3MiHI mpupicT ymicty rymycy crtanoBuB 0,05%,
3epHO-KapTomsiHiit — 0,08%.

3a manumu B.1. 'amanes, JL.I. lllkapicekoi [S0] BHEceHHS MOOIYHOT
MpOIyKIii Ha JOOPMBO BHPOJOBXK 22 POKIB Ha TEMHO-CIpOMY OITi30J1e-
HOMY TIpPYHTI TIO3UTHBHO BIUIMBAJIO Ha SAKICHI IOKa3HUKH TyMycCy —
Mi/IBUIIMJIO TYMAaTHICTh, 3HU3WIIO PYXOMICTh, 30UIBIIMIO KUIBKICTh HETi-
JIPOJTI30BAHOTO 3AIHIIKY Y HOTO CKIIAI.

3acTocyBaHHA MOOIYHOI MPOIYKIii POCTMHHUNITBA HA JOOPHBO CIIPH-
S0 ONTHUMI3ali{ TOKMBHOTO PEXUMY IPYHTY. 32 paXyHOK IPOIIECIB perup-
KyJIsmii B IpyHT noBepTaiock 1o 30% asory, 6imsbko 40% docdopy i a0
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80% KaJtito, 10 JO3BOJISIIO OACPKATH BPOXKAK 3 MCHIIIUMU €HEPTeTUIYHUMH
Ta MaTepialbHUMH BUTPAaTaMU, 38 OJHOYACHOTO MOJIMIICHHS TYMYCHOTO Ta
¢izuko-xiMiyHOTO CTaHy IpyHTY [151, 249, 288, 470].

3a pisHUMH JpKepenamMu 3a0proBaHHs 4-6 T Mo0iYHOI npoaykuii Ha 1 ra
pluTi 3a0e3Meunio HaAXOMKEHHsS y IPyHT a3oTy — 23-61 kr, docdopy —
11-25 kr, xaumito — 39-91 kr, kainbiito — 20-30 Kr, a TAKOX MIKpOCIEMEHTIB S,
B, Cu, Mn, Zn. Haii0inpine HagxomKeHHsT O10reHHHX €JIEMEHTIB BiaMIdYain 3a
3a0pIOBaHHS Ha JOOPHBO MOOIYHOT IPOIYKIIii KyKYpy/3H Ha 3¢pHO, HalMEHIIe
—coi [4, 130, 133, 146, 264, 270].

3a ganumu A.C. 3apumnska, A.O. Cumnka [105], A.C. 3apumssika,
A.O. Cunka, A.M. T'opobus [116] B yMOBaxX HEIOCTATHBOTO 3BOJIOKEHHS
Ha YOPHO3EeMi THIIOBOMY CIIa0KOCOJIOHITIOBATOMY BHKOPHCTAaHHS Ha J00-
PHBO 5 T/Ta COJIOMH IiABHIIMIO BMIiCT pyxoMoro ¢ochopy y rpyHTI mopis-
HSHO 3 KOHTposieM 0e3 1o0puB Ha 1,8 Mr/kr, moapiOHeHHX credern KyKy-
pymsu (5 T/ra) — Ha 3,5; OOMIHHOrO Kajito BiMOBiAHO — Ha 5,2 Ta 24,2
MI/KT TPYHTY. 3a TO€IHAHHS COJIOMH, CTeOel KyKypya3u 1 BHECCHHS
nmoBHOTO MiHepabHoro moopuBa (NisoPis0Kis0) BMicT pyxomoro dochopy
y TpyHTi migBummBes Ha 13,5 Ta 37,0, oOMiHHOTO Kamiro — Ha 24,2 Ta
30,7 MI/Kr IpYHTY MOPIBHSHO 3 BapiaHTOM 0e3 J0OpHB.

3aoproBaHHA Ha JOOpPUBO MOOIYHOT MPOAYKII Ha (OHI BHECEHHS
MiHepaibHUX 0OpHB (NsoPssKes Ha 1 Ta pisi) 3a HECTIMKOTO 3BOJIOKEHHS
3a0e3MeuniIo MO3UTHBHIN OamaHc (Gocdopy i Kamiro B YOPHO3EMi THIIOBO-
My BIIYTYBAaHOMY BaKKOCYTJTMHKOBOMY B CiBO3MIHaX pi3HOI CTPYKTypHU
BimnoBigHO 37-46 kr/ra Ta 13-17 KT/Ta, 30€piratloyu Npu MEOMY Bill’€MHUIN
OanaHc a30Ty B KiIbKOCTI 19-28 kr/ra ciBo3minu [330].

3a manumu LII. T1abGara, A.l. T'opbarenka, A.I'. ['opoOus [240] BHe-
ceHHsI MOOIYHOI Mponykmii y moemHanHi 3 13 T1/ra THOIO B 3EpHOBIH
CIBO3MIiHI TTOMITHO TOKPAIIHIIO TIOKa3HUKH POIIOYOCTI YOPHO3EMY 3BUYA-
HHOTO Ba)XKKOCYTJIMHKOBOTO. Ha KiHemp IIOCTOro poKy BMICT Tymycy B
OpHOMY 1IIapi IPyHTy MmiABUIIMBCA J0 modaTkoBoro Ha 0,14-0,29%,
MIHEPaJIBHOTO a30Ty, PyXOMHUX CIOJIYK (Gocdopy 1 Kajito BiAIOBIIHO — Ha
21-30, 17-27 Ta 34-49%.

O.I'. Tapapixo [286] BBaxae, 110 32 yMOB OioJorizariii 3emiepoOcTBa
0COOJTMBOT yBarW TOTPeOye peryJroBaHHS a30THOIO JKHBJICHHS POCIHH.
3acrocyBaHHs Ha JI0OOPHBO 1MOOIYHOT POAYKIIii 3a0e3nedye JOCUTh HU3bKHI
KOeQIIIEHT PEHUPKYJIALIi a30Ty, TIOCHITIOE IMMOOLTI3aIiF0 a30Ty MIKpOIOp-
TaHi3MaMH, 10 HETATUBHO BiOOPaKaeThCs HA a30THOMY >KUBIICHHI KYJIBTYP.

3a gammmu  B.C. Cairooro [278], O.B. Crymenka [285],
BHECEHHsI MiHEpaJIbHUX JIOOPUB Pa3oM 3 THOEM, COJIOMOIO Ta CHAEpaTaMH
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3HIDKYE 3a PaxyHOK MpPOIECiB iMMOOiTi3alii KoedilieHT BHKOPHUCTAHHS
a30Ty 3 MiHepaJIbHUX A00puB Ha 3-10%.

B mocmimkennsx S.I1. Lses, B.I1. Kapauku, O.T. IlerpoBoi [332]
OyJI0 YCTaHOBJICHO, II0 BMICT MIHEpaJIbHOTO a30Ty y IPYHTI Ha 4ac CXOJiB
OypsiKiB IIyKpOBHUX 3a BHeceHHs MiHepaibHux A00puB (NsoP10oKioo)
craHoBuB — 14,3, a MiHepanbHHX JOOPHUB y MOEAHAHHI 3 5 T/Ta COJIOMH —
11,5 mr/kr rpyHTy. Y cepenuHi Berertarlii, MONpH iHTEHCHBHE 3aCBOEHHS
a30Ty POCIMHAMH, HOTO KITBKICTH y TPYHTI 3a aJbTEpPHATHBHOI OpraHO-
MiHepabHOI CHUCTeMH YyJI0OpeHHs Oyja BHINOK, MO0 IIOB’S3aHO 3
MTOCUJICHOIO MiHEPaJi3alli€r0 OpraHiYHuX JOOPUB Y IIeH Mmepio.

Hocmimkenns D.S. Jenkinson [430], mpoBemeHi Ha Poramcrenchbkiit
JOCTIHIM cTaHmii TOKa3ald, IO 3a BHECEHHS COJOMH TOTpiOHa
KOMITCHCaIiiiHa 11032 a30Ty. A30THI NOOpHBa, BHECCHI OE3MOCEpPEeIHBO Y
IpyHT, 3a0e3reuyBajy Kpamli pe3yJbTaTd, HDK Ta caMma KUIBKICTh COJIOMH i
a30Ty, 3aKOMITOCTOBaHHUX YIS YJI0OpEHHSL.

Bionorizamist 3epHO-OypsSKOBOi CiBO3MIHM IIJIIXOM BHPOITYBaHHS
0araTopiyHMX TpaB Ta TOPOXY Ja€ MOXJIHMBICTh 3OUTBIIMTH 3amacu
OiosoriuHoro aszory y rpyHTti BimnmosimHo Ha 100 Ta 30 kr/ra, mo
MO3UTHBHO BIUIMBAE HA SKICTh 36PHOBHX KYJIBTYP, MiABHIILYE e(EKTHBHICTD
JTOOpHB 1 MOKpallye poarodicTs IpyHTY [1, 165, 338]. Haiibinbine 3anacu
010JI0TIYHOTO a30Ty B IPYHTI MiABUIIYBAJIUCH 32 BUPOIIYBAHHS JIFOIICPHU —
120-158 kr/ra [154].

3a manmvu B.I'. Momnmosan, JI.C. Ksacuimpkoi [213] y ciBo3MiHi 3
yacTKo KoHromMHU 20%, 3epHOBUX KyIbTyp 60%, npocanHux 40% (B T.u.
OypsikiB 1mykpoBux 20%) BHeceHHs 8 T/ra THOIO + NesPssKs 30imbIryBano
BMICT 3arajlbHOro a3oTy B UYOPHO3EMi OIiJI30JICHOMY 3a PaxyHOK JIOOpHUB i
ciBozminHoro (axropy Ha 0,021%.

B.®. Caiiko [264, 265] BBaxkae, 10 i1 TNOKpallaHHS a30THOTO
pexuMy, 30epekeHHs TYMyCy 1 BIITBOPEHHS pOJFOUOCTI IPYHTY HEOOXinHe
BIJIHOBIICHHSI IuTONI OaraTopiyHMX 0000BHX KyJibTyp. [lioma mociBy
monepHd B Ykpaini 1,5 MiH ra Oyle piBHO3HAauHa BHECEHHIO 45 MIH T
rHOIO 1 1 MiH T TexHiyHOTO a30ory. B CIIIA KoXeH TpeTii reKkTap MmociBy
3aiimMaroTe 0000Bi KyneTypu. Jlnme mix moneproro B CIIIA posmimntyerses
32,7% cBITOBOT ILIOIII MOCIBY.

3a HUHINHIX YMOB BIJYyTHOIO MOJOPOXXYaHHS eHeprii Ha
BHPOOHHUIITBO 1 3aCTOCYBaHHS TNPOMHCIOBUX MIHEpaIbHUX JOOPHB
30UTBIIEHHS YacTKH O00OOBHX KyJBTyp y CIBO3MIHaxX cTa€ HEOOXiIHICTIO
[268].

Bionorizamist 3emiiepoOCTBa CHpHs€ MOKPAIIAHHIO arpodi3udHuX,
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(hi3MKO-XIMIYHMX Ta BOJHHMX BJacTHBOCTEH TIpyHTY. I[I’sTHaausTupiuae
3aCTOCYBaHHS y 3epHO-TIPOCAIHiil ciBO3MiHI MOOGIYHOT MPOIYKIii MOIHOBUX
KyneTyp (5 T1/ra) Ta Oe33MiHHE BHPOIIYBaHHS OaraTOpiyHUX TpaB
MiJBHUIYBAJI0O BOAOCTIMKICTh arperariB, (GigbTpalliro i 3aCBOEHHS BOJIOTH
rpyatom [88]. IloegHaHe BHECEHHS COJOMH 1 CHJIEpATIB CIPHIIO
PO3YIIIILHEHHIO TPYHTY, TOKpAIlyBaJl0 MOTO arperaTrHuid craH [66, 87,
101].

3a anbTEpPHATHBHUX OpPTraHO-MIHEPAIbHHUX CHUCTEM yJIOOpEHHS
3arajpHi 3amacd Bosiord y mapi rpyHTy 0-30 cM TIOMITHO He 3MiHIOIOTHCS
MOPIBHSIHO 3 MiHEpaJbHOK CHUCTEMOK yAO0OpeHHs. Y cepeaHboMYy 3a
5 PpOKiB KUIBKICTh BOJIOTM Y pIi3HI TEPiOAM PO3BUTKY KYyJbTYyp Oyim
ommspkumu [30, 89].

Hocmimauku JILA. bapmreitn, 1.C. Ilkapennoro, B.M. Skumenka
[12], B.I. Kamierp, C.M. UepctBmii [150], H.I. JlakrionoB [171]
BiIMiYaM TOMITHE MiABHILIEHHS KHUCIOTHOCTI rpyHTy (Ha 0,1 o0m.) 3a
3aCTOCYBaHHs Ha JIOOPHBO COJIOMH 3JIAKOBHX KYJBTYp Ta 3€JICHOI Macu
MOKHUBHUX cuaepaTiB. lle moB’s3aHO 3 YTBOPEHHSAM I dYac ix
pO3KJIAIaHHS ~ OPTaHIYHMX  KHUCIOT 1 JyKe Maliol0  KUTBKICTIO
HEUTpani3ylo4nx KaTiOHIB — aMOHIIO 1 KaJIbIIiI0.

3a JOCTaTHBOTO 3BOJIOKEHHS €(EKTHBHUM 3aXO0J0M IIiJBUIICHHS
POMIOYOCTI IPYHTY Ta MPOAYKTHBHOCTI CLIBCHKOTOCTIONAPCHKUX KYJIBTYP €
MOETHAHHS COJIOMH Ta MOKHUBHUX CUAEpalbHUX KyneTyp [20, 21, 241,
266, 331]. CunepanbHi KyIbTypy MOOLTI3YIOTE 3amacu pyxomoro ¢ochopy
Ta MIKPOGJIIEMEHTIB y TIpyHTi, CHpPHUSIOTH poO3dMHEHHIO (ocdopy
(hochoputHOro OOpOIIHA 3aBASKH MOCHUIICHHIO MpoIieciB HiTpudikamii [22].

Bueni B.A. Ocunuyk, JI.A. bapmreniin, B.K. Cnobonsuuk [239],
I'l. Mapdentok [241], A.B. Pubkin [255], A.II. Lgeit, ®.I1. Kacaauyx
[331] BBaXkaroTh, IO MiABHINEHI JO3M MiHEpaIbHUX JOOpWB Mix OypsSKu
IyKPOBI JOIITBHO 3aMIHUTH CHIIEpaTaMH Ta TOOIYHOIO MPOIYyKIli€w. 3a
3a0pIOBaHHS 3€JICHOr0 JOOpUBa XPECTONBITHX 1 0000BUX KyIbTYp Ha (OHI
MTOMIPHHX JI03 MiHEPAIBHUX JOOPUB YPOXKAMHICTh OYpSKIB I[YKPOBUX ITiJI-
BUIIyBajack Ha 2,5-4 1/ra, mykpucticts —Ha 0,2-0,6%.

B nmocmimxennax I'.1. Ilapgentoka [241] 3actocyBanHS Ha TOOPHUBO
CHJIepaTiB y MOEIHAHHI 3 MiHEpaJIbHUMH JOOpHBAaMH Ha YOPHO3EMi OIij-
30JICHOMY CEPEIHBOCYTIMHKOBOMY 3a0€3MeUmio CTaOUIbHHUIA MPUPICT
YPOXKAMHOCTI KOpEHerioNiB y Mexax 11,8 T/ra 3a BpoxaiiHOCTI Ha
KoHTpouti 6e3 mo0puB 27,5 T/ra.

3a BHecenHsa 10 T/ra 3emeHoi Macu penpKH OJIIHHOI Ha cipomy
JICOBOMY TIPYHTI BpOXKaiHiCTh OypsKIB IIyKpPOBHX ITiJBHIIMJIACE Ha
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1,8-2 1/ra, a 3a ii MOETHAHHS 3 COJIOMOIO Ta MiHEpaJbHUMH JOOPUBAMH —
Ha 6,5-9 1/ra [280].

Psn HayKOBIIB JOTPUMYIOTBCS IYMKH, IO B yMOBax Oiojorizamii
3eMJIepoOCTBa IHTCHCHBHIIIE HEOOXiJIHO BUKOPUCTOBYBATH MO3aKOPEHEBI
MiJHKUBIICHHS MiKpoaoOpuBamu [7, 106].

B nocnimkennsx M. Opnocskoro [237] BHBYAIOCH MO3aKOpEHEBE
M/UKABIIGHHS KPUCTAJOHOM y 1031 3 Kr/ra 3a 3a0pioBaHHS Ha I0OpHBO
COJIOMH pa3oM 3 cujeparoM (Tipuwiero Oi70I0) Ta MiHEpaTEHUMH JTOOpH-
BamH (N110P130K150) B yMOBax 1oCTaTHHOTO 3BOJIOKEHHS HA YOPHO3EMi THTIO-
BOMY BHJIYTYBAaHOMY CEPEAHBOCYTIIMHKOBOMY. IliMKMBICHHS MiKpOeneMeH-
TaMd Ha (DOHI AIBTEPHATHBHOTO OPraHO-MIHEPAIBLHOTO YAOOpEHHs 3a0e3-
TIeYHJIO ITiABUINEHHS BPOXKaHOCTI KOpeHeruIoiB Ha 1,9, 300py mykpy — Ha
0,3 1/ra.

BaxiBa ponb y popMyBaHHI CTIHKHX arpolieHO3iB B YMOBaxX cydac-
HOTO 3emiiepoOcTBa, Ha aymMky E.I'. Jleroaroka, JI.B. bo6ep, O.1. TIpeako
[82], B.®. Caiika, A.M. Maienka, [.A. Ma3sypa [269], HaneKWTh
MUTAHHIO CTPYKTYPH MOCIBHUX IUIONI, YePTryBaHHIO KYJBTYp y CiBO3MiHaxX
Ta cucreMi ynoopenns. B.B. Mensenes [201] BBaxae, 10 3MEHIICHHS
YaCTKH MPOCAITHUX KYJIBTYp y NMOJBOBUX CIBO3MiHAaX, MiHIMaJIi3allisi OCHOB-
HOTO O0pPOOITKY, 3allyd4eHHSI POCIMHHHUX PELITOK SIK OPraHiuHUX TOOPUB i,
MepeayciM, COJIOMH O3UMHUX KyJbTYp, 3JaTHE CTabuTizyBaTH OallaHC
TyMycy i 3a0€3MeUnTH MPOCTE BIITBOPEHHS POAIOYOCTI IPYHTY.

B miteparypi € 1OOCHTh CKPOMHI JaHI IMOMO BIDIMBY MOOIYHOL
MpONyKIii, cHJepaTiB Ta IHIIMX aJbTEPHATHBHHUX JDKEpPEN OpraHidHHX
JOOPUB Ha SIKICTh MPOAYKIII{ CITECHKOTOCMOIAPCHKUX KYIBTYP.

1.4 OcyyacHeHHs Ta iHTeHCcH(iKallis cucTeM y100peHHs KYJIbTYp

IMmennust o3uma. [lmeHWIss o03UMa € OCHOBOK CYYaCHHX
ciBo3MiH. BoHa € XOpommM MOnepeIHuKOM i MPOCAHUX KYJIBTYP,
Mocijiae 0coOJIMBE Miclle B XapyOBOMY pAIliOHI JIFOJWHHU, 3 IOCIBHOKO
TUTONIETO y CBITi - 230 MIIH. ra, BaJIOBUM 300poM 3epHa - 565 muH. T [437].

3a maHWMH JIEepXKABHOI EKCIIEPTHU3W COPTIB POCIMH B YKpaiHi
BPOXKAHICTh COPTIB MIICHUII peani3yeThCsl B cepeqHboMy Ha 65,9%, y
BUpoOHMITBI — Ha 36-37% [160, 238]. HoBo 3apeectpoBani copTu
MIISHUII M SKOi 03UMOI MarOTh MOTEHIal ypoxkaiHocTti 8,6-10,3 T/ra, a
coptu Cortuurst, Kamanua, Jlipa Oneceka, Tamityc — monan 10 1/ra [124,
182, 302].
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Ha nymxy M.M. TI'aBpumoka [48], M.A. JlurBunenka [182], B.B.
Mopryna, €.B. Canina, B.B. IlIsapray [214], O.JI. Yiuu [303] cyuacHi
COpPTH TIIEHMIII O3MMOi 3a BHCOKOTO piBHS iHTeHcuQikamii 3xaTHi
3abe3ne4ynTH BpoxkaiHicTh 3epHa 11-12 1/ra.

3acrocyBaHHsS JAOOPUB € MPOBITHUM (AKTOPOM, IO BIUIMBAE HA
MiHEepaJIbHE >KUBJICHHS CUIBCHKOTOCTIONAPCHKUX KYJIBTYp Ta BH3HAYae ix
Oiomoriuna mpoxyktuBHicTe [90, 170, 275, 314]. 3acrocyBaHHS
MiHEepaIbHAX JTOOPUB TIiJIBUIY€E TMPOIYKTUBHE KYIIIHHS IMIISHHUIN O3MMOi:
0e3 mobpuB — koedimient kymiaHA 1,08, 3a mo3m N3oP30Ksz — 1,18,
NeoPsoKeo — 1,30, NogPooKop — 1,32 [57]. OnTumanbHi MOKa3HUKHU TUIOIII
JIUCTKOBOT TIOBEPXHi 1 YMCTOT MPOAYKTHBHOCTI (DOTOCHHTE3Y yCTAaHOBJICHO
3a 1031 106puB Ni1oP120K 120 — 51,8 Trc. M*/ra Ta 11,5 r/m* 3a 100y [168].

ITix 3epHOBI KyJNBTYpH y CiBO3MiHaxX 3aCTOCOBYIOTH IE€PEBa)KHO
MiHepalibHI 700pHBa. 3a peKoMeHAalisiMH MHpPOHIBCBKOTO 1HCTHTYTY
MIIICHUIN ONTUMAaIbHA 1034 MiJ] MIIEHHUII0 03UMY MicIs POCATHUX KYJIbTYD
— Ni10P70K70, 3epHO6000BUX — N3oPs0Keo, 0araTopiauamx 6000BuX TpaB —Nao.
60PsoKeo [61]. Jma oTpumaHHS BHCOKMX BpOXKaiB MIICHMIII O3MMOI MO
micnsaii opraHiuHuX H00pHUB OoNTHMaNbHUM € BHeceHHS 90-120 kr/ra m.p.
aszory, ¢ocdopy ta kamito [319]. 3a gamumu M. T'ocromapenka, O.[].
UepHno [63] BHeceHHS MiHepaJdbHUX JOOPUB 3JaTHE ITiABUIIUTH
BpO’KalHICTh MIIeHUII 03uMoi Ha 31-71%.

BpoxkaifHicTs MIIEHWIII O3UMOi ICTOTHO 3aieXxala Big 103 Ta
CTPOKIB BHECEHHS a30THHUX J00puB. Halikpamii pe3ynbraTu 3a0e3nedyBaio
JIBO- Ta TPUPA30BE BHECEHHS a30THUX NOOPUB B 033X Neo+60 T2 Neo+60+30 IO
¢dony P30K30 — BpokaitHicTh 3epHa BimmoBimHo 6,26 Ta 6,28 T/ra. 3a3HaucHi
BapiaHTH BiA3Hauanuch HaBummM BmicToMm Oinka (12,8% Ta 13,3%) Ta
kieiikoBunu (27,4% Tta 28,2%) [52, 62, 234].

B ocramHi pokm cmocrepiraeTbcsd TIIBHINEHHH 1HTepec M0
Cyab(ary aMOHII0 Ui PAHHBOBECHSHUX IiDKUBICHb. E(heKTUBHIM
BBQ)KAETHCS JIBOPA30BE 3aCTOCYBAaHHA a30THUX JOOPHB IIiJ MIISHUIIO
03UMy — Ha TIOYaTKy Bereramii Ta y ¢asi KymrHHS 103010 50 Kr/ra.
EdexTtuBHicTh  a30THOTO  W/UKWBIEHHS  3pocTajia 3a  BHECEHHA
MIKpOeJIeMeHTiB: MOJIiOIeHy, MapraHilio, Mifi Ta nuHKY [210].

Pesynbratn gocmimkens B.B. Ieaninm, [.M. Koportenka [137]
NOKa3aJy, 10 MaKCHMMalIbHy BPOXaWHICThH IMIICHHII 03UMOI 3a0e3MeYriio
BHECCHHSI a30THUX JOOpPWB HABECHI MO MEp3JIOTAIOMY IPYHTY Ta y (asi
KYIIiHHS POCIMH i3 TPOBENEHHSIM IT03aKOPEHEBOTO  IIiKUBICHHS
CEeYOBMHOIO HAa BOCBMOMY eTami opraHorenesy. llpm mpomy cymbdar
AMOHII0 BHECEHHUI paHO HABECHI MO0 MEP3JI0TAIIOMY IPYHTY 103010 60 Kr/ra
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MIJIBUAIIMB BPOXKAKWHICTh IMIIEHUIII 03WMOT TOPIBHSHO 3 KOHTpojieM 0e3
nobpuB Ha 1,25 T/ra, a abcomoTHa BpoXKaifHicTh craHoBmia 6,02 T/ra.
A30THI 100pHBa MiJBUIININ BpOXKalHICTh 3epHa y 4,2 pa3u Oinblie, HOK
BiJl yHeCeHHs OCPOPHUX 1 KaiifHUX 100pHUB.

3a BUPOINIYBaHHS IMIICHUIIl O3MMOi BAXKJIMBUM IOKA3HUKOM €
SIKICTh 3€pHA, SKa 3aJICKUTh BiJl HOTOJHUX yMOB, IPYHTOBOI'O UMHHHKA,
JaHOK CIBO3MIHM, CHCTEMH YAOOpEHHsS, OcOoOJIHMBY Bary Mae a30THE
JKUBIICHHS, SIK€ BIUIMBA€ Ha BMICT OulKa, KICHKOBWHH, BH3HAYAE
CKJIOBUIHICTG 1 HaTypy 3epHa [149, 155, 181, 257, 321].

B ymomax Jlicoctemy Ha OCHOBHUX MIATHIIAX YOPHO3EMY
HOPMATHBHI ITOKa3HUKH BMICTy OiJIKa B 3€pHi IIIICHUIIl 03UMO1 CTAHOBJISTH:
Ha JopHO3eMi omigzoneHomy — 11,0%, gopHOo3emi TrmoBomy — 11,3%, B
ymoBax Cremy Ha 4YopHO3eMi 3BHYaiiHoMy — 11,9%, dYopHO3emi
niBaeHHOMY — 12,6%, ymicT KIeHKOBUHH — BifmoBigHo 23,0%, 26,2%,
28,1%, 28,0%, cxnoBunHicTb — 61%, 68%, 75% Ta 79% [181].

Hocnimkenns B.B. IBaninm, T.I1. Ilpokom’tok [138, 139, 140]
MOKa3aJM, IO MaKCHMalbHy BpOXKAaHHICTh Ta SKICTh 3€pHA MIICHUI
03UMOI OTPUMAJIH 33 BHECEHHs il opaHKy PsoKeo Ta TIpoBeIeHHS BECHOO
TPbOX MiPKUBICHb a30TOM CyMapHOK 103010 110 kr/ra 3 BHECEHHSIM
JI0JIATKOBO y (ha3u BUXOJy B TPYOKY Ta KOJIOCIHHS MapraHI[i0 Ta KPEeMHIO:
BpOKalHICTh 3epHa — 6,67 T/ra, BMicT Oitka — 12,5%, 1o Oyjo BHITUM
MOPIBHSHO 3 KOHTpoJieM 0e3 moopus Ha 1,99 1/ra ta 1,2%, BignoBigHO.

Hocmimxenass B.H. Pemecma, B.®. Caiika [253] 3a3Hauaroth
e(EeKTUBHICT, OONPHCKYBaHHS TMIIEHHIII O3MMOi PO3YMHOM CEUOBHHH Y
(a3i MOJOYHO-BOCKOBOI CTHIIOCTI. Takuii 3aXif MiIBHUIIYE BMICT OiJika Ta
SIKICTB 3€pHA IMIISHUIT 03|MO.

VYV kpainax 3aximHoi €BponM BHOCSATH BUIII JI03W JOOPHB ITiJT
nmmeHun o3umy. Jloza moOpuB y Uexii ctaHoBHTBH NisoP110Kizo, 10
3abe3nedye BpoXaiHICTH 3epHa 8,5-9,5 T/ra. VYHOOpeHHS a30TOM
nepenbayae TpUpa3zoBe ioro BHeceHHS: N3p — mHpH mociBi, Ngy — IO
Mep3JI0TajJIoMy IPYHTY BeCHO, N3o — (homapHo y (a3i MOJIOUYHO-BOCKOBOT
cruriocti [437]. BupomyBanss mmennni y Opaniii mepegdadac BHECCHHS
y Tpu mpuiiomu 1034 100puB NigoP130K 50 — Bpokaitaicts 9-10 T/ra [396]. Y
Bemukiit bputaHii 3aieXHO BiJ POMIOYOCTI IPYHTY J03a HOOpUB IIij
MIICHUIIO KONUBA€TbCst B MekaX Nizo-210P3s5.45Ki100-130.  Ilpm  mpomy
MIPOBOJIATH TOAATKOBO MiPKUBIICHHS MikponoOopuBamu [479].

B ymoBax cy4acHOTO BHPOOHHMIITBA OCOOJIMBY yBary HpPHALIAIOTH
30a1aHCOBAHOMY JKHBJICHHIO POCIIMH YCiMa HEOOXITHUMH €IeMEHTaMH IS
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3a0e3rmeueHHs]  CTIMKMX  BpOXKaiB, 10  3yMOBIIIOE  3aCTOCYBaHHS
MIKpo00pHB 3 ypaxyBaHHAM iX ymicTy y IpyHTi [64, 305].

3a manumu [.S. Voloshchuk, O.P. Voloshchuk, H.S. Konyk, V.V.
Hlyva, Yu.V. Vorobiova, H.S. Hereshko, O.M. Sluchak [474] Haii0Ginbi1
€KOHOMIYHO BUT1IHUM BU3HA4YEHO MO3aKOPEHEBE BHECEHHS MIKPOJOOPUB Y
(azi BBCH 29-31 — peHTabenbHICTh TAKOTO YA0OpEeHHS cTaHoBWiIa 175—
176%. 3a mi3HIOro MpoBeIeHHS ITiPKUBJICHHS BIUIMB MiKpOEJIEMEHTIB Ha
BpOXKalHICTh 3MEHIITyBaBcs, ajle SKICTh 3epHa 3pocTae [277].

[Tpn BUpoUTyBaHHI MIIEHHIII 03UMOI Ha YOPHO3EMI OIIiI30JICHOMY
niBobepexxHoro Jlicocrenmy mMo3akopeHeBe IKUBIECHHS KOMILICKCHUM
MikpoaoopuBoM «Peakom-P-3epHo» y (hasi KylieHHs 1 HAJIMBY 3epHa Ha Tl
NeooPsoKeo 3a0e3meunno BpoxaitHicTs 5,68 T/Ta, 32 MPUPOCTY BiJ MTOBHOTO
MiHepaigpHOTO H00puBa i «Peakom-P-3epHo» - BimnosimHo 1,43 Ta 0,39
T/ra, a 3a iX noeaHanHA — 1,82 1/ra. [Ipn nboMy OTpHMaHO 3epHO 3 YMICTOM
Oinka 13,1% 1 xneiikosuan 29,8%, 1mo BiamoBigae II kmacy Ta 3
MiIBUIIICHUM yMicTOM KopucHuX MikpoenemeHTiB (Co, Fe, Zn) [169].

OTXe, TpHpa3oBe BHECCHHS Aa30THHUX MJOOPHUB BECHOIO HA TIi
noMipHUX 703 (ochopHEX 1 KaNiHHMX JOOpMB Ta TPOBENEHHS
MO3aKOPCHEBUX ITiJDKUBJICHh CCUOBHHOIO 1 MIKPOJOOpHUBAMH € OCHOBOIO
BHCOKOI BpOXXaWHOCTI 1 SKOCTI 3€pHa MIIEHUIIl O03UMOI Yy CYyYacHUX
TEXHOJIOT5IX.

Bypsiku nyxposi. Bypsku 1ykposi € onHi€r0 13 HAWBHOATTTHBIIINX
KyJIBTYp A0 YMOB MiHEPaJIbHOI'O JKUBJIEHHS 1 TOTPeOyIOTh 3HAYHO Oinblire
MOXXMBHUX PEYOBHH, HDK I1HII KynbTypu ciBo3minu [11, 58, 152]. Ha
YTBOpPEHHs | T KOpPEHeIIoMAiB 1 BiJMOBIIHOT BEreTaTUBHOI Macu POCIWHU
MOTPeOYIOTh 3HAYHOI KUIBKOCTI IMOKMBHUX PEYOBHH: MIHEPAIbHOTO a30Ty
— 5-6 xr, pocdopy — 1,5-2 kr, kaumito — 5,5-7,5 xr [56, 215].

HatieexTuBHINOIO CHCTEMOIO YIOOpEHHS OYpSKIB I[YKPOBHX €
oprano-minepaipHa [380, 449]. 3a ganumu B. Mirlidnder, C. Hoffmann,
H.J. Koch, E. Ladewig [445] y Himeuunni 3a BpoxaiHOCTI OypsKiB
mykpoBux 50-55 T/ra go3za no0puB Ni2oP100Ki4 Ha THi 20 T/ra THOWO €
ontuMaibHO0. Y ®DpanMmii mix miaHoBy BpoXaWHICTE OYpSIKiB IyKpOBHX
50 T/ra pexomeHAyIOTh BHOCUTH Ni30P110K200 OegHano 3 20 t/ra rHOIO
[471]. Y Benukiit Bputanii nin BpoxaitHicTs OypskiB IykpoBux 55-60 1/ra
BHOCATb MiHepanbHUX H00puB Nix0Kiso Ta opraniunux nobpus 30 T1/ra.
®dochopni 1006pHBa HE BHOCATH 13-32 BUCOKOTO BMicTy (ochopy y rpyHTi
[404, 428].

VYTponoBXK OCTaHHIX TPHOX NECATHIITH A yHOOpeHHS OypsKiB
IYKPOBUX IIHPOKO BUKOPHCTOBYETHCS COJIOMA IIMIEHHII 03UMOI, OOiYHa

42 -



MIPOJYKITisi OCHOBHOTO MOTIEPETHUKA 1Ti€T KyabTypH [25, 72, 105, 241, 248].
Taxuii arpoxXimMidHUI 3aXiJ TO3BOJIAE ICTOTHO 3MEHIINTH BHHOC i3 TPYHTY
OCHOBHUX €JIEMEHTIB JKUBJICHHS, CTBOPIOIOYH OUIBII CHPUATINBE TpodidHe
CepelOBHUIIE Y IPYHTI JJIsl MiHEpaJIbHOTO KUBJICHHS pociuH [14, 74, 349].
3a 3aoproBaHHSI y IPYHT 5-6 T /ra COJOMH BHHOC i3 IPYHTY a3oTy
3MeHIIy€eThes Ha 23-28 kr/ra, ¢ochopy — Ha 11-15 kr/ra, kamito — Ha 67-80
Kr/ra, Kampliro — ©Ha 20-24 Kr/ra, ICTOTHO 3MEHIIYETBCS BHHOC
MiKkpoeneMeHTiB Takux sk S, B, Cu, Mn, Zn. 1li exemeHTH TIOBEpTAIOTHCS Y
IPYHT y CKIajJi OpraHi4yHOro J00pWBa COJOMH, CIyTYIOUH JIOAaTKOBUM
JOKEPEIIoM MIHepalTbHOTO KUBJICHHS pociuH [4, 123,239, 331].

3a manumu nmociimpkeHs B.B. Ieaninm [136] 3a 3aoproBaHHsA Ha
n00puBO MMOOIYHOI MPOAYKINT PiBEHP PENMPKYJALIl a30Ty B arpoueHo3i
OypsKiB IIyKpoBUX cTaHOBUB 41-45%, docdopy — 31-36%, xamito — 45-
50%. Ilpu pOMy BHHOC €JIEMEHTIB JKMUBIICHHS 13 TPYHTY 3MEHIINBCS — Ha
35-50%.

Jeski BueHl 3acTepiraloTh, IO 3a0PIOBaHHS COJOMH MOXKE
CTBOpIOBATH JAe(IiIMT a30THOTO JKMBIEHHS Ha paHHIX eTamax pocTy i
pPO3BUTKY  OypsKiB  I[YKPOBHX, OCKUIBKM  MiHEpai3allisi  COJOMHU
MIKpOOpraHi3MaM# CYIPOBOKYETbCS 1MMOOLTI3aIi€l0 a30Ty y TIpyHTI
[378, 382, 417, 459, 466].

Ha gymxy M.K. llukymu, C.C. Aaronms, B.O. Aunpienka [353],
M.K. [Mukynu, A.[. banaesa, O.B. lemunenka [355] 3a 3aoproBaHHA y
IPYHT COJIOMH HEOOXiZTHO BHOCHTH KOMIIEHCAIlilIHy 103y a30THHX J00pHB
3 po3paxyHky 10 kr a3oty Ha 1 T cojomu. BHecenHs mig Oypsku IIyKpoBi 5
T/ra comomMu + Nso + NigoPiooKioo + MikpomoOpuBo 3abe3meuniio
BpPOXKalHICTh KOpEeHETuomiB — 64,9 T/ra 3 mepeBaror 10 KOHTPOJIO 0Oe3
nmoOpuB — 26,6 T/ra [427].

EdextnBHIM y TOKpamieHHI a30THOTO O KUBIEHHA OypsKiB
I[yKPOBUX BHU3HAYEHO BHECEHHS a30THUX JOOPHB BECHOIO y INEPEANOCIBHY
KynbTuBalito [73]. 3a mo3u a30Ty y HepeanociBHy KysibTupailiro 90 kr/ra
Ha (oHi 5 T/ra conomu + PyoKop i opaHKy mocsiranack BUCOKa 0ioyiorivyHa
MPOXYKTHUBHICTE: BpOXKaiHICTh KOpeHemoxiB — 55,8 1/ra, 30ip mykpy —
9,71 1/ra 3 TMEpEeBHIICHHAM KOHTpOIO Oe3 mobpuB Ha 14,6 Ta 2,54 1/ra,
BimnoBigHo. [lomanbmie 30UTBIICHHS JO3U a30TYy BECHOI BH3HAYCHO
Masloe(PEKTHBHUM, $IK€ CYIPOBOJKYBAJIOCH 3HIDKEHHSM IIyKPUCTOCTI
KopeHertoaiB [144].

Hocnigauku Janok M.C. [71], Isanina B.B., Jlanrok M.C. [141,
142] 3a3HayalOTh NTPO BHCOKY €(EKTHBHICTH 3aCTOCYBaHHS a30THHX
JIOOPHB BECHOIO TMiJT OYPSIKU IIYKPOBI Y TIOETHAHHI 3 JECTPYKTOPOM COJIOMU
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3a AIbTEPHATHBHOTO OPraHO-MiHEPAIBLHOTO YA0OpeHH:. BHeceHHs a30THUX
IOOPHB y TIEPEAIIOCiBHY KyJIbTHBAIIIO B 1031 90 Kr/ra Ha Tii 5 T/ra comoMu
+ ®imazonit, 10 n/ra + PoKoy mim opaHKy 3a0e3meumsio HaWBHUIILY
MPOIYKTUBHICTh OYpSIKIB I[yKPOBUX: BpPOXaWHICTh KOpEHEIomiB — 59,5
T/ra, uykpucticte — 17,4%, 306ip uykpy — 10,35 1/ra 3 nepeBHIICHHAIM
KOHTPOJII0 0e3 ToOpHB 3a BpOoXKaiHICTIO — Ha 18,3 T/ra, 300poM IyKpy — Ha
3,18 1/ra.

Bucoky edexkTHBHICTE y CYYacHHX TEXHOJOTISIX —ITOKA3aJio
MO3aKOPCHEBE I KUBIICHHS OYPSKIB IIYKPOBUX MIKpOmoOpuBamMu y (a3u
3MHUKaHHS JIUCTKIB Yy psaKax Ta Mikpsansax [415, 421, 433]. Bueni ML.E.
Gobarah, M.M. Tawfik, S.M. Zaghloul, G.A. Amin [413], A.A. Mekdad,
[446] BBaXkaroTh, MO Mi/UKUBICHHS OYpPSKiB IIYKPOBHX MiKpOEIEMEHTaMH,
30kpema OopoM (B), B ymoBax rino0ambHOTO MOTEILTIHHS ITOM SKIIYE
HETaTUBHUI BIUTUB BUCOKHMX TEMIIEpaTyp Ha POCIHHY, 3amodirae crpecam
Ta CIIpUsE MiJBUIICHHIO TPOIYKTUBHOCTI POCIUH. BHECEHHS 1103aKOpEHEBO
O6opy B mo3i Bim 50 r/ra [400, 421] nmo 120-150 r/ra [433, 446]
TTIBAIITYBaJI0 BPOXKAHHICTh KOPEHEIUIOIB, 3HIDKYBAIO BMIcT Hatpiro (Na),
kamio (K) ta a-amino N y KOHZYKTOMETpHYHIH 30J1i Ta 3MEHIIYBajo
BTPATH IYKPY B MEJIAICI y TIporieci Horo BUpOOHUIITBA HA 3aBO/I.

3a panumu M. Armin, M.R. Asgharipour [419] 3acTtocyBaHHs
OOpHUX JOOpPMB Yy T[I03aKOPEHEBE MiKUBICHHS OYpSAKIB IyKpOBHUX
i ABUIIMIO HAKOIMYEHHS IIyKPiB Y KOPeHeIutoaax Ha 26,4 BigHOCHUX %.

Hocmimxenns .M. Xepaeupkoro [95] mokazamu, 10 BHECEHHS
M03aKOpeHeBO MikposoopuBa «PeakoM-p-OypsikoBe» y (a3l 3MUKaHHA
JUCTKIB Y MDKPSIIISIX y 4031 5,0 7/Ta Ha TIi peKOMEHI0BaHOI 103U J0OpUB
(NooP120Kg9) mimBummino BpoXkalHICTh KOpeHeIuomiB Ha 2-4 1/ra,
mykpucticts — Ha 0,4-0,7%, 36ip mykpy — Ha 0,6-1,1 T/ra i 3abGe3neunio
MOKPAIICHHST TEXHOJIOTIYHOI SKOCTI KOPEHETUTO B TIOPIBHIHO 3 BapiaHTOM
0e3 03aKOPEHEBOTO 1 HKUBJICHHS.

Hocmimkennsmu R. Zuck [483] npoBomenmmu y Himewuwnni
BCTaHOBJICHO, IO JIJII OTPUMAaHHS BpOXaiHOCTI OypsKiB mykpoBux 70 T/ra
HEeOoOXi/THO BHOCUTH Yy TPYHT TpH 1ociBi Mn — 2-4 kr/ra, B — 1-2 kr/ra, Zn —
1-2xr/ra, Cu — 0.5-1.3xr/ra, Mo — 0,2 kr/ra, a0 TIPOBOJNTH MMO3aKOPEHEBI
M/DKUBIICHHST MIKpOJI0OpHBaMH 3 po3paxyHKy Mn — 300-1000 r/ra, B —
300-500 r/ra, Zn — 300-600 r/ra, Cu — 80-120 r/ra, Mo — 4-20 r/ra.

Psim  BueHMX 3a3Ha4arOTh BHUCOKY €(EKTHBHICTh TMOEIHAHOTO
BHECCHHS MIKpPOZOOpUB Ta pETYIATOPiB POCTYy B TOCiBax OypsKkiB
nykpoBux [92]. 3a gmammmu B.B. IBaminm, Jamoka M.C. [143]
M03aKOpeHeBe MiJUKUBJICHHS OypsKiB IIyKpOBHX MikpoJo0prBoM «Folcrop
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combi» Ta peryastopom pocty «Folcrop aminy» y ¢asi 3MUKaHHS JTUCTKIB Y
pSAKax Ta MDKpSIIISX Ha GoHI 5 T/ra comoMu + PogKop mmig opanky + Nog y
MepeANociBHY  KyJlbTHBaLil0  (opMyBano MaKCHMaJbHHH — PO3BHUTOK
JIMCTKOBOI ~TMOBEPXHI, MiJBUIIMIO BMICT XJIOpopiTly y JIMCTKOBHX
IUTACTUHKAX MOPIBHSIHO 3 KOHTpojieM 6e3 nodpus — Ha 0,33-0,43%, uucty
MPOJYKTUBHICTh (hoTocuHTe3y — y 1,77-1,93 pasu. 3a3HadeHa cucrema
ynoOpeHHs 3a0e3neunina  HaWBHILy O10JOTiYHY NMPOAYKTHBHICTH OypSAKiB
IyKPOBUX: BpoXKaiHiCTh KopeHemnozais — 60,3 1/ra, 36ip nykpy — 10,37 3
MIepEBHUIIEHHSIM KOHTpoITto Oe3 1o0puB — Ha 19,1 ta 3,20 1/ra.

Hocnimkenns B.B. IBaninu, P.M. IllanoBanenka, FO.I1. Jly6oBoro
[145] moka3amu, MmO 3a MO3aKOPEHEBOI'O BHECEHHS PEryNIsiTopa pOCTY
«HanoMinepaiicy y (a3i 3MHUKaHHA JHCTKIB y pPAOKax BpOXKaHHICTH
OypsKiB IIyKpPOBHX TOpPIBHAHO 3 KOHTpoJIeM 0€3 peryisitopa pocTy
mijBummIace — Ha 8,2 1/ra, 30ip 1ykpy — Ha 0,98 T/ra 3 JOCATHEHHSIM
a0bcomoTHUX BenmnurH — 62,7 Ta 9,93 1/ra, BiamoBiaHO.

OTKe, 3aCTOCYBaHHS Y CyYacHHUX TEXHOJIOTISIX COJIOMH IIIEHUIT
03MMO{, KOMIIEHCALifHOT J03M a30Ty, MOMIPKOBaHMX 03 MiHEpaJTbHUX
JOOpUB Ta TPOBEACHHS I03aKOPEHEBUX IiDKUBICHD MIKpOJOOpPHBAMHU Ta
peryIsTopaMu POCTY € OCHOBOIO OTPHMAHHS BHCOKOI BPOXKaWHOCTI
KOPEHEeIUTO/1iB OyPAKiB I[yKPOBUX 3 BUCOKOIO 1X TEXHOJIOTTYHOIO SKICTHO.

3a pesynpTaTaMu OV JITEpaTypH 3 MUTAHb CTATIOTO BHUPOITYBAHHS
CITBCHKOTOCTIONIAPCHKNX  KYJIBTYp Yy CIBO3MIHAX MOXKHAa 3pOOWTH Taki
BUCHOBKH:

1. B ymoBax cywyacHOro BHpPOOHHIITBA, 3a PI3KOTO CKOPOUYESHHS
BUPOOHHUIITBA OPraHiYHUX JTIOOPUB, TOCSITHEHHS! OCHOB CTAJIOCTI Ta BUCOKOT
MIPOJYKTUBHOCTI CUTLCHKOTOCIIOAPCHKUX KYJIBTYD MOTPEOYy€E 3aCTOCYBaHHS
ATPTePHATUBHUX  OpPraHiYHUX  moOpmB -  mOOIYHOI  TPOmYKINl
CLTBCHKOTOCTIONAPCHKUX KYIBTYP Ta MiCISDKHUBHUX CHIEPATIB.

2. CyyacHe BHPOOHHITBO MOTpeOy€e 3MIiHU arpoOTeXHOJOTIH Yy
HampsiMKy — Oiosorizamii  3emiepoOCTBa,  3MEHIICHHA  OlOT€HHOTO
HABAaHTAKCHHS HA IPYHT Ta JOCATHEHHs CTaluMX 3acajl arpapHoro
BUPOOHHIITBA 33 PaXyHOK BHYTPIIIHIX pECYpCiB arpOeKOCHCTEM.

3. CyyacHi cucteMu yJOOpEHHS MalOTh 3a0C3MEUUTH ONTUMAIBHI
YMOBH POCTY 1 PO3BUTKY POCIIHH, CPOPMYBaTH palioHaNbHi MiIX0AU 010
30epekeHHS POJIOYOCTI IPYHTY, HE MAONYCTUTH HaUIMIIKOBHX J03
MiHEpaJIbHUX JOOPHB 1 JOCATTH BHUCOKHX TOKA3HWUKIB €HEPreTHYHOI Ta
€KOHOMIYHOI e()eKTUBHOCTI.

4. JlocATHEHHA BHCOKMX IIOKa3HHWKIB MPOJYKTHBHOCTI MOTpedye
HIMPIIOTO 3aCTOCYBaHHS MIKPOIOOPHUB 1 PETYIIATOPIB POCTY.
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YMOBW TA METOIVKA
posgin 2= MPOBEJEHHA JOCNIHKEHb

2.1 YMoBM npoBeeHHS 10C/IiIKEeHb

MOJILOBUX ~ Jlociizax  mnpaBoOepexkHoro  Jlicoctemy — 3a

JIOCTATHBOTO 1 HECTIHKOTo 3BOJIOKEHHS: Ha BepXHAIBKil
nmociigao-cenekmiHii cranmii IBKillb HAAH oxorutorots mepion 1986-
2013 Ta 2018-2020 pp., binonepkiBChKif TOCTITHO-CENEKIIHHINA CTaHIlT —
1996-2013 Tta 2017-2024 pp., Ynagoo-JIronuHENBKIN TOCITITHO-CEICKITi -
Hid cranmii — 2006-2010 ta 2018-2023 pp. JlaGopatopni mgociiau
BUKOHYBaJM B cepTu(dikoBaHii mabopaTopii arpoximii IHCTHTYTY
OioeHepreTHYHNX KyJIbTyp 1 mykpoBux Oypsikie HAAH (cBimouTBo mpo
atecrarrito No A09-149 Bix 10.09.2009 p.; Ne A12-223 Bix 17.09.2020 p.)

Paifon gisuitbHOCTI BepXHSIBKOI  TOCHITHO-CENEKIIHHOT ~ CTaHIIi1
[HCTHTYTY OlOCHEepreTHUHUX KYyJbTYyp 1 IyKpoBux OypsikiB HAAH, tepto-
piampHO po3mimenuii y 30Hi LlenTpansaoro IlpaBo6epexnoro Jlicocremy
VYxpainu. TepuTopis obnacti ABiste co000 TIIATO, PO3MINIEHe HA BOIOILTI
pivok [liBgennuii Byr i J{ninpo, mo 3Haxoauthcs Ha BucoTi 200 M Hap
piBHeM Mops. [pyHTOBHMI MokpuB Ha 74% NpENCTaBICHUNH YOPHO3EMOM
TUIMOBUM BWJIYTYBaHMM Ta OIIJ30JCHUM. PeiTy IpYHTOBOIO MOKPHUBY
CKJIAZIal0Th TEMHO-CIpi OMIA30JIEHi Ta cipi JiCOBi IpyHTH.

[pyHT HOCIIIHOTO MOJISI — YOPHO3€EM OINiI30JI€HUI TIMOOKUIT BaXKKO-
CYIIIMHKOBUH HA JIECOBUIHMX BifKiagax. [pyHTOBMH mpodins Mae Taky
OyIoBY:

He — 0-45 cm, TyMycoBO-aKyMyJISTUBHUH 3JlerKa eIroBIHOBaHUM,
TEMHO-CipHii, TIOMITHa TIPHCUIIKA OKCHAY KpPEMHil0, TOHKOIIOPUCTHUH,
IPyIOYKYBaTO-3pPHUCTHH, BaXXKOCYTJTMHKOBHH, TEpexiJ 10 HACTYIHOTO
TOPU30HTY MOCTYTIOBHH.

HPi — 45-78 cwm, BepxHiil nepexifHuil LIIOBIHOBaHUN, TEMHO-CIpHii 3
OypyBaTUM BiATIHKOM, TPYIOYKYyBaTO-3€pHHUCTOTOPIXYBAaTHH, HAsSBHICTbH
MBTOPAOKCH/IIB 3aJ1i3a, BAXKKOCYTJIMHKOBUH, TIEPEXiJ] 0 HACTYITHOT'O FOpH-
30HTY IIOCTYIIOBUH.

PHk — 78-112 cM, HIKHIil nepexigHuii, mageBo-cipnii, kKapooHaTH y
BHIJISITI TTPOYKUIIOK 3 TTMOMHU 82 CM, TPYI0YKYBATO-3¢PHUCTHMA, BAKKOCYT-

ﬂ OCIIIJUKCHHsSI TPOBOJAWIIA Y CTalllOHAPHUX Ta THUMYaCOBUX
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JIMHKOBHI, 3yCTPI4alOThCs KPOTOBHHU, ITEPEXiJ] IO TIOPOJIH MTOCTYIOBHUHA.

Pk — 112-130 cM, JecoBUIHUI CYTJIMHOK, TAaJICBHiA, IIOMITHI 3aThOKU
KOJIOiiB, KapOOHATHUI, BaXKKOCYTIIMHKOBHUH.

BinonepkiBcbka mocimiiHO-ceneKIliiHa cTanis [HcTuTyTy 6ioeHepre-
TUYHUX KyJIbTYp 1 IykpoBux OypsikiB HAAH posramoBana B miBHIUHIMH
gactuHi LlenTpanshoro IlpaBobepexnoro Jlicocrenmy Yxkpaian. Teputopis
CTaHIlii 3HAXOMUTHCA B Mexax [IpUIHINMPOBCHKOT BHUCOYMHH, PO3UICHO-
BaHOI YHCENIFHIMHU OallkaMM Ta sipaMH B3JIOBXK OeperiB piuku Poch 3 abco-
JIOTHUMH BHCOTaMH 10 273 M Hag piBHeM Mops. Pemsed Tepuropii
c1aOKOXBUJISICTA PIBHUHA. Y TPYHTOBOMY TOKPHBI IIEpEBaKaIOTh YOPHO3EM
TUTIOBHUH, THITIOBHH BHJIYTYBaHUI Ta OIII30JICHUH, PiIIIe 3yCTPIYarOThCs
Cipuil JiCOBHUH, NepHOBO-TIII30JMCTHH, B MOHIKEHHAX JIyIHO-YOPHO3EM-
HUU Ta IEPHOBUM IPYHTHU.

[pyHT [OCHIZHOrO TMOJsS — YOPHO3EM THIIOBUI BHIIYT'YBaHHMIA
TIMOOKUH CepeTHLOCYTIMHKOBHAN Ha jeci. bymoBa rpyHTOBOTO TIpOodiIto €
HACTYITHOIO:

H - 0-38 cM, rymycoBo-akyMyJIsTHUBHUN, TEMHO-CIpUii, PIBHOMIpHO
TYMYCOBaHHH, I'Py/I0YKyBaTO-3€pPHUCTHH, CEpPEeIHbOCYTIIMHKOBUH, Mepexi
JI0 HACTYITHOTO TOPU30HTY MTOCTYTIOBUIA.

HP(k) — 38-84 cM, BepxHI mepexigHHA, TEMHO-CIpUH, TPYyIAOUYKY-
BaTO-TOPiXyBaTO-3epHHUCTHIA, B HIDKHIH YacTWHI KapOOHATHHUH, CepeqHbO-
CYTJIMHKOBHH, TIEPEXiJI 10 HACTYITHOTO TOPU30HTY MOCTYHOBHIA.

PHk — 78-133 cm, HWKHIN MepexiHul, maneBo-cipuii, KapOoHATH y
BUTJISII TTPOXKMIIOK, HEPIBHOMIPHO T'YMYCOBaHHH, TPYIOYKYBaTO-3€pHHUC-
THH, CepeTHbOCYTTIMHKOBHH, TEPEXi/l 10 HOPOAN ITOCTYTTOBHI.

Pk - 133-150 cm, nec, mnaneBuid, KapOOHAaTHWH, CEpPEIHBO-
CYTJIMHKOBUH.

VYnanoBo-JIronuHenbKa MOCTITHO-CENEKIIHHA CTaHIiss [HCTUTYTY
OloeHepreTHYHUX KyJbTyp 1 mykpoBux OypskiB HAAH posmimena y
MiBHIYHO-3aXi1HIKA yacTuHi JlicocTeny YkpaiHu, XapaKTepu3yeThCs cliabo-
XBUILICTAM pPenbe()OM, OCHOBHUMH IPYHTOYTBOPIOIOUMMH TIOPOAAMHU €
JecH Ta JIECOBHMAHI Bimkmamu. IpyHTOBHI WOKpHB IIpeACTaBIEHHI
MEPEBAXHO YOPHO3EMOM THIIOBHM Ta THIIOBHM BHIYTYBaHUM JIETKO-
CYTTIMHKOBOI TeKCTypH. ['eonmoriuna OynoBa XapakTepHU3yeThCs MOPIBHIHO
ONMM3BKUM BiJl TOBEPXHI 3aMATaHHAMH KPHCTAJIYHUX MOpPiJ, HAa SIKHX
3HAXOATHCS (ITFOBIOTIIAIIATBHI TICKH, MOKPUTI JICCOBUMH TTOPOIAMHU.

[pyHT JOCITIZHOTO TIOJNA — YOPHO3EM THIIOBUIl BWIyTyBaHUM
MIMOOKUH JIETKOCYTJIMHKOBUM Ha JICCOBUIHHUX BiJKJIa/aax. rpyHTOBHFI
npodias Mae Taky Oya0BYy:

H — 0-42 cMm, TyMycOBO-aKyMYJISITHBHHNA, TEMHO-CipHI, PIBHOMIPHO
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pO3IYIIEHNH, TOHKOTIOPUCTUH, TPYI0UKYBATO-3€PHUCTHH, JIETKOCYTITUHKO-
BUIi, Iepexij 10 HACTYITHOTO TOPU3OHTY ITOCTYTIOBHIA.

HP — 42-91 cm — BepxHiii mepexigHui, TEMHO-CipHUi, piBHOMIpHO
TYMYCOBaHHH, I'PY/JI0YKyBaTO-3€PHUCTHUH, JIETKOCYTJIMHKOBHM, Mepexil 10
HACTYIIHOT'O TOPU30HTY MOCTYIIOBUH.

PHk — 91-118 cM — HWKHIN NepexigHul, MajaeBo-cipuii 3 OinuMu
MPOKIJIKAMH  KapOOHATiB KasbIlifo, KapOOHaTHUH 3 TiaMOMHHM 96 cwM,
IPyIOYKYBaTO-3epHHUCTHH, JIETKOCYTJIMHKOBHH, MepexiJ N0 HACTYITHOTO
TOPU30HTY HOCTYIIOBUH.

Phk — 118-141 cwM, mepexigHuil 10 MOPOIH, Cipo-TIalieBUM, 3aThOKH
rymycy, KapOOHAaTHHH, 3yCTPi4alOThCS KPOTOBHHH, IPYAOYKYBaTO-3EPHU-
CTHH, JIETKOCYTJIMHKOBHUHA, TIEPEXi/T A0 MOPOAN OCTYTIOBHHA.

Pk — 141-160 cM, JecoBHIHHIA CYTJIMHOK, AJIEBO-KOBTHH, KapOOH-
aTHUM, JIETKOCYTJINHKOBHI.

2.2 MeToauka Q0CaiIKeHb

JocimkeHHs! 0XOIUTIor0Th nepioz 1986-2024 pp., BKIII0UaloTh y3ara-
JBHCHHS JAHUX YPOKaWHOCTI Ta SIKOCTI MPOIYKIIT OTPUMAHHUX Y TOBTOTPH-
BallUX CTAaIllOHApHUX MOJIbOBUX nociigax Bepxusmpkoi JJCC (1986-2010
pp.), bimouepxkiscrkoi CC (1996-2007 pp.), Ynamoso-Jlronmunenskoi JCC
(2006-2010 pp.), TEMUAcOBHX MONBOBHX mochimax (2017-2024 pp.),
AQHAJITUYHI JTOCTIJUKEHHS 3pa3KiB TPYyHTY Ta POCIHMH Y CTalliOHapHUX,
TUMYACOBHX Ta KOPOTKOTEPMIHOBHX MOJIEIIBHUX JOCITIAaX.

B nmocnmimkeHHSIX CTallioHApHOTO TOJNBOBOTO J0CHiay BepxHsibkoi
JCC (zakmamenoro FO.A. Tonkanem, [1.M. IlusHoMm, A.C. 3apHIIHIKOM Y
1986 p.) 3a I'TK=1,] BuB9aiM BIJIMB CHCTEM YZOOPEHHS HA MPOAYKTHBHICTH
JIECATHIITHEHOT 3epHO-0ypsikoBoi ciBo3minu (pocamaux 30%, 6060Bux 30%)
Ta AMHaMIKy POJIFOUOCTi IpyHTY. JIoCTiPKeHHS 30cepe/keHo Ha BapiaHTax, Jie
cucTeMa yJaoOpeHHsI BiANOBiiana mapaMerpaM ONTHMAIBHOTO 3a0e3MeueHHs
POCIIMH elIeMEHTaMH KUBJICHHS Ta OyJia HACTaOUTBHIIIO YIIPOJIOBK YChOTO
Tepioy TPOBENCHHS MOCIIMAIB, IO Jaj0 3MOTY OIIIHUTH 3MiHY OCHOBHHUX
TIOKa3HUKIB POJIIOYOCTI IPYHTY.

CxeMy cTalioHapHOTO MOJHOBOT0 JOCiAYy HaBeJACHO B Tadmuii 2.1.

CiBo3MiHYy CTaIliOHAPHOTO JOCIIAy PO3MIIIEHO B TMPOCTOpPi Ha 6
MOJISIX 3 TPUBAJIICTIO CIIOCTepekeHb y Yaci — 20 pokis. [ToBTopeHHs goc-
nigy 3 pasose. [lnoma nociBHoi ainsgaku — 240 Mm%, 06IIiKOBOT 1S 36PHOBUX
KynbTyp — 100 M%, OypsikiB 1ykpoBux — 64,5 M>. IpyHT nocmigHoro mons —
YOPHO3EM OIi30JIeHNI1 BA)KKOCYTIIMHKOBHH, KM XapaKTepHU3yeThCa HAC-
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TYIHUMH arpoXiMi9HMMH Ta (i3UKO-XIMIYHUMH MOKa3HUKH opHOTO (0-
30 cm) mapy: pH compoBe — 5,8-6,2; TiApONITHYHA KHCIOTHICTH 3a
Kammenom — 2,2-3,8 mr-ekB./100 T TpyHTYy; cymMa yBiOpaHUX OCHOB — 3a
Kanmenom-I'inpkoBinem — 28,0-30,0 mr-exs./100 r rpyHTy; 3araibHUi
BMicT rymycy — 3a Tropinum — 3,0-3,6%; pyxomoro dhochopy Ta kairo,
3a  YwmpikoBum — BianmoBimHo90-140 Ta 70-100 wMr/kr TIpyHTY;
JIETKOTiIpoIi3oBaHoro aszory — 3a Tropinum-Kononosoro — 100-120
MT/KT TPYHTY.

Ha binouepkiserkiii JICC pmocnmipkeHHS 3 BHUBYCHHS BIUIMBY
TpaIUIIIHHUX Ta ajJbTEPHATHBHUX 3 €JIeMEHTaMH Oiojorizaiii cucrem
ya0OpeHHsT Ha MPOAYKTUBHY 3JIaTHICTh TPYHTY Ta JUHaAMIKy WHOro
POAIOYOCTI TPOBOAWIM B PI3HOPOTAIIMHUX CIBO3MiHaxX BIPOJOBK
TPEThOi Ta YETBEpPTOi poTaliii OaratopakTOpHOrO0 CTaIIOHAPHOTO
nonmsoBoro nocmipgy (I'TK=1,3), 3akmamenoro B.®. 3ybGenkom, A.OD.
OppexiBcskuM y 1973 p. B Tperiii potamii (1996-2007 pp.) mocmin-
KEHHS TIPOBOJWIM y 3€pHO-TpocamHiil ciBo3Mmini (mpocamuux 40%,
6000Bux 10%). Ilicms ii 3akiH4eHHsA ciBO3MiHY TpaHC()OpPMOBAaHO Yy
mI0103MiHHY (mpocanHux 16,7%, 6060Bux 33%), ne AOCHiKEHHS 0yI10
poAoBxKeHO yrpoaosx 2006-2013 pp.

CxeMu cTamioHapHUX JOCTIIIB 3a pOKaMH JOCTIPKCHb HABEJICHO B
Tabaunax 2.3, 2.4, 2.5, 2.7.

CiBO3MiHH CTaIliOHAPHOT'O IOCHIy PO3MIIIEHO y MpocTopi Ha 3-X
MOJISIX 3 TPUBAJIICTIO CIIOCTEPEXKEHb y Yaci — 16 pokis. [loBTopeHnHs noc-
nigy 3 pasose. Ilnoma nocisuoi ainguku — 228 M2, o6mikosoi — 100 m>.
[pYHT DOCIiIHOTO MOJIAi — YOPHO3EM THIIOBUM BUIIYI'YBaHHUH CEPEIHBO-
CYTJIMHKOBHUH, SKUM Mae HACTYyNHY arpoximMiuyHy Ta (¢i3HKO-XiMidHY
xapakTepucTuky opHoro (0-30 cM) 1mrapy: ripoiTHYHA KHCJIOTHICTh 32
Kanmenom — 1,71-1,80 Mr-ekB./100 T IpyHTY; 3arallbHUi BMIiCT T'yMyCy
3a Tropiaum — 3,6-3,8%; pyxomoro ¢docdopy Ta kamito 3a HupikoBum —
BignmoBimHo 153-170 Ta 64-78 MI/Kr TIPyHTY; JIETKOTiAPOJi30BAHOTO
a30Ty 3a Tropinnm-Kononosoto — 120-136 Mr/kr rpyHTy.

Ha Ynanoso-Jlronunenskiit JJCC 3a 'TK=1,5 y manmi ciBo3miHu 3
ropoxoM (2006-2010 pp.) cTamiOHAPHOTO TMOJBOBOTO  JOCIITY
3axmageHoro A.C. 3apumaakoMm y 2006 p. BUBYanW BIUIMB J00pHBa
TpaaWLiHHOI Ta aNbTepHATHBHOI (3 BHECEHHSAM CHJEpary Tipummi 0i1oi,
MOETHAHHS cuaepary 1 modiuHol mponykmii) cucteM ynoOpeHHsS Ha
JTUHAMIKy TPUPOIHOI Ta ePEKTUBHOT POAFOYOCTI IPYHTY.

CxeMy CTaIlioHapHOTO JOCIiTy HaBeneHo B Tabwmii 2.10.
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Tabauys 2.2 BuBueHHs edekTUBHOCTI Oiosorizamii  Ta
OCYYACHEHHSl CHCTeMH yJ00peHHsI HAa NPOAYKTHBHICTL OypsIKiB
nykposux, Bepxusmpka JICC, 2018-2020 pp., kT 1.p./ra

Ne HJoOpuBa
Bap.
1 Be3 no6puB (KOHTPOIB)
2 Conoma, 5 1/ra - ®on
3 ®own + dinazownir, 10 1/ra (necTpykTOp)
4 | ®on + PyoKoo— mig opaHky
5 | ®oH + PooKoo i opanky + Noo y mepeAnociBHy KyJIbTHBAIIII0
6 | ®on + P9oKoommiz opanky + Ni2o
7 | @on + P9oKoo mmiz opanky + Niso
8 ®oH + P9oKoo iz opanky + Noo + M
9 | ®on + PyoKoo mmix opanky + Noo + (M + PP)
10 | @on + dinazoHiT + PooKoo mix opanky + Noo
11 | ®on + dinazoHiT + PooKoo mix opanky + Noo + (M + PP)

ITpumitka: Noo-150 — y HEpeanociBHy KyJbTuBalito, M — MiKpogoOpuBo
«Folcrop combi» ta PP — perymsarop pocty «Folcrop aminy mo3axopeHeBo y
(hazi 3MHUKaHHS JTUCTKIB Y psanky, Pina3oHIT — AECTPYKTOP BHOCHTHCS IO
cosomi iepef ii 3apoOIISTHHAM y TPYHT

Y Bapiantax 3, 12 Tta 13 comoMy mmIeHHWII 03UMOL
00pobmsm  mectpykTopoM «Dinma3zoHiT» TEepen 3apoONITHHSIM Y
rpyHT. Y Bapiantax 10, 11 Ta 13 mnpoBogwimm Io3aKopeHEBe
/DKUBJICHHS OYpSKIB IyKpOBUX MikponoopuBoMm «Folcrop combi»
Ta MOEHAHO 3 PEerynaTopoM pocty «Folcrop aminy y dha3i 3MukaHHs
JIUCTKIB Y PSJIKY.

Hectpykrop «®DinazoHiTy — L€ NPUPOIHUN KOHCOPIiyM
AKTUBHUX  IICTIOJIO30JIITHYHUX  MIKPOOPTaHi3MiB 3  BHCOKHMU
AHTArOHICTUYHUMH  BJIACTHBOCTSMH IIOJ0 30YAHUKIB  XBOPOO
POCIHH.

MikponobpuBo «Folcrop combi» MICTUTh Taki e€IeMEHTH:
nuHK — 0,6%, Mmonioaen — 0,1%, 6op — 0,4%, 3amizo — 5,1%, minb —
0,15%, mapranens — 2,5%.

Perynsatop pocty «Folcrop amin» MIiCTUTh Taki eleMEHTH:
azor — 5,28%, BinbHI aMiHOKHCIIOTH — 16,8%, 3a1mi30 — 2,4%, UHK —
1,2%.
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Tabauys 2.5 CucremMa ya1o0peHHs: KyJbTYP Y JIAHKAX ciBo3miH (I1°Ta
potauist), binouepkisceka JICC, 2017-2019 pp., kr A.p./ra

Suminp + 0/T — KOHIOIIMHA — Ne SlumMiHb — BUKA SIpa — MIIEHUIS
Ne NIIeHUIs 03UMa Bap 03uMa
Bap (mJ10103MiHHA ciBO3MiHA) (3epHoO-mpocanHa ciBoO3MiHa)
Ha | ra ciBo3MiHH IT1 T TIIIEHHITIO Ha | ra CiIBO3MIHHM | IIiJ MIICHHUIIO
03HMY 03UMY
11 | Be3 no6pus (3 1976 p.) - KOHTPOIIH 51 | be3 no6pus (3 1976 p.) - KOHTPOIIH
13 |Na3Ps3Kaz+ 8,3 T/ra NeoPsoKeo 41 |Na3Ps3Kaz+ 8,3 NeoPs0Keo
THOIO T/Ta THOKO
5 |NesP4sKaz +8,3 1 NooPsoKeo 49 |NesPa3Kas + 8,3 NooPsoKeo
THOIO T THOIO
4 | N43P43K43 + nobiuna NeoPsoKeo

MIPOJLYKILisi

Tabauys 2.6 BUBYeHHS BILTUBY /103, CTPOKIB Ta COCO0iB
32CTOCYBAaHHS A30THHUX J00PHB HA BPOXKAIHiCTh Ta SIKICTh 3epHa
nmennmi o3umoi, binmonepkisceka JICC, 2017-2019 pp., kr a.p./ra

CTpoku Ta 1034 BHECEHHS a30THUX 100pHB
Ne o (baza Buxoxy (haza MoII04HO-
Bap BapiauTt MEp3JI0TaJIOMY | POCIHH Y TPYOKY BOCKOBOI
IPYHTY (IV eram) CTHIJIOCTI
(II eram) (IX eram)
1 | be3 mo6puB (KOHTPOIIB) - - -
2 | PeoKeo— Don - - -
3 | NeoPeoKeo— mig opaHKy - - -
4 | ®oH + Neo - BECHOIO Naaco - -
5 | ®oH + Neo Naa3zo Neso -
6 | ®oH + Nso Naazo Ne3o Nc20
7 | ®ou + Niio Naaso Ne3o Ne2o

Ipumitka: II eran opranorene3sy — amoHiitHy cemitpy (NH4)2NO; BHOCHIHN TTO
Mepsioranomy 1pyHTy; IV Ta IX eranu opranorenesy — cedoBuny CO(NH2):
BHOCUJIM IO JIUCTKY
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Tabauys 2.8 BuB4eHHs e)eKTUBHOCTI 6araTopa3oBoro BHeCEHHsI
230THHUX 100PUB BECHOI Ta MiKPOJ00OpHB HA BPOKAMHICTHL MIEHHIL
o3umoi, binonepkiscrka JICC, 2022-2024 pp., kr A.p./ra

CTpoKH Ta 1034 BHECEHHS 230THHX 100pUB
Ne o (haza Buxomy (haza KOJIOCIHHS
Bap Bapiant Mep3JI0TalI0 POCIHH y (VIII eram)
My IpyHTY TpyOKy
(II etam) (IV etam)
1 | be3 noOpuB(KOHTPOIIB) - - -
2 | PsoKeo— PoH (ociHB) - - -
3 | ®oH + Ngo Neaszo Neso Ne20
4 | ®on + Ngo + Mn Nea3o Nezo + Mn Ne20+ Mn
5 | ®ou + Ngo + Mn, Si Nea3o Nezo + Mn, Si Ne20+ Mn, Si
6 | ®on+ Nio Neaso Neso Ne20
7 | ®on + Niio + Mn Nea60 Nezo + Mn Ne2o+ Mn
8 | ®ou + Niio + Mn, Si Neaso Neso + Mn, Si Ne20+ Mn, Si

IMpumitka: Nea— cyibdaT amoHiro; Ne - ceqoBHHa

V nmociizii BHOCHJIM HaHOMapraHIleBe MiKpoaoOpuBo «IHHOMapMic
ArpocaifHc» Ta KpemHieBe MikpomoopuBo «BAI-Si». Hanomapranmese
MicTiiio Maprasmio 25%, y cknani mapranmo 25% MnO Tta 70% MnS,
no3a BHeceHHS — 3 kr/ra. KpemuieBe mikponoopuso «BAI-Si», mictmio
KpeMHito 5-7%, no3a BHecenns — 0,5 n/ra.

Tabauys 2.9 BuBueHHs1 e)eKTUBHOCTI a/IbTEPHATHBHOI 0CY4YaCHEHOI
CHCTeMH yA00peHHs Ha NPOAYKTHBHICThL OYPSKIB IlyKPOBHX,
Binmonepkiscerka JICC, 2017-2019 pp., kr a.p./ra

Ne ®oH opraiku Jo6puBa
Bap. (haxTop A) (haxTop B)
1 be3 nobpus Be3 no6puB (KOHTPOIIB)
2 NiooP100Ki100
3 Ni0oP100K100 + Mikpoo6puBo
4 Ni1ooP100K 100 + MikpomoGpuBo +

Perynsrop pocty
5 1/ra conomu mmueHnti | be3 no6puB (KOHTPOIH)

03umMoi + Niso NiooP100K100
NiooP100K 100 + Mikpogo6puBo
NiooP100K100 + MikpogoOpuso +
Perynsarop pocty

0| I[N |
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YV mocmini BHOcWIM: Nsp — KOMIICHCAIIMHY 103y a30Ty TIpHU
BHECEHHI COJIOMH, MikpojobpuBo «Maxkcumye» (6op), 1,5 u/ra
M03aKOpeHeBO y (a3i SMUKAHHS JINCTKIB Y PAAKY Ta MIKPAIJIAX, PETyISTOp
pocty «Hano-Minepamic», 0,05-0,1 15/ra mo3akopeHEBO — 3MHKAaHHS
JIUCTKIB Y PSIIKY.

MikponobpuBo «Makcumyc» (60p) — 11e aMOHIHHO KapOOKCHIIaTHI
xommiekcu: B - 10%, N - 2%.

Perynsarop pocty «Hano-Minepamicy MICTHB NIeB’SITh JKUTTEBO
HEOOXITHUX I POCIuH OioreHHux mertamiB — Cu — 120 me/n, Fe — 160,
Co — 100, Mo — 50, Mg — 1600, Mn — 120, Zn — 220, Se — 40, Nd — 50 mr/n
y ¢hopMi HaHOKapPOOKCHIIATIB.

Tabauysa 2.10 CucreMa y100peHHsI KYJbTYP JAHKHU 3ePHO-IIPOCATTHOT
ciBo3minm, Ynanoso-Jlromunenpka JICC, 2006-2010 pp., kr a.p./ra

Ne BueceHno 1o0pus YepryBaHHsl KyJbTYP Ta iX yI100peHHs
Bap. Ha 1 ra | 11 111
JIAHKH CiBO3MiHM ropox NI eHUIS OypsIKH LYKPOBi
o3uMa
be3 100puB (KoHTpOIIB) - - -
3 NisoP20K30 - Nio NooPs0Koo
15 | N73,3P20K30 - Noo Ni30PsoKoo
18 | NsoP30Ks0 - Neo NooP9oKoo
20 | NsoP20K433 - Neo NooPsoKi30
Ne6,7P26,7K40 - Nso Ni20PsoKi120
5 NsoP20K30 + - Neo NooPsoKoo +
13,3 1/ra rHOIO 40 T rHOIO
6 13,3 1/ra rHorO - - 40 T THOIO
10 | Tipumus Gina - - cujepar
11 | NsoP20Ks30+ cunepar - Nio NooPsoKoo + cunepar
12 | NsoP20K30+ cuaepar + - Neo + comoma | NooPsoKoo + cuaepar +
1mo0ivHa MPOAYKILis TOpPOXY coJIOMa IIICHHMIT

[TpumiTka. YporkaiiHiCTh 3eIeH0l MacH Tipuuni 0inoi — 24,8 1/ra, cepexne 3a 2006-
2010 pp.; mocmix 3aknagenuid A.C. 3apurnskom y 2006 p.
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CiBO3MiHY CTaIliOHAPHOTO JIOCII Ty PO3MIIIICHO Y IPOCTOPi Ha 4 TOJIAX,
HOBTOPeHHs1 focmiay 4 pasose. Ilmoma nociBoi minsaku — 100 M2,
00ikoBoi — 73,1 M? (3epHOBUX i 3epHOGOOOBHX KyJIbTYP), 50 M? (Oypskis
IyKpOBKX). [PyHT MOCIIIHOTO TOJA — YOPHO3EM THUIIOBUH BHIIYTYBaHUI
JIETKOCYTJIMHKOBHH, SIKUH XapaKTepH3YHOThCS HACTYIHUMHU arpoXiMiuHHMH
Ta (i3UKO-XIMIYHUMHU TIoka3HuKH opHoro (0-30 cm) mapy: pH conboBe —
5,9-6,5; Hr — 1,18-1,30 mr-exs./100 r rpyHTY; cyMa yBiOpaHHUX OCHOB — 24,4-
27,6 mr-exB./100 T TpyHTY; 3aradpHUil BMIiCT rymycy 3a Tropiamm — 4,0-
4,2%; myXHOTiIpOJi30BaHOrO a30Ty — 125-130 MI/Kr TpyHTY; pyXOMHX
crionyk ¢ochopy Ta kamito 3a YupikouMm — BiamosigHo 140-160 i 75-
80 MI/KT IpyHTY.

Tabauys 2.11 BuByeHHs BIJIMBY /103, (OPM Ta CTPOKIB BHECEHHS
a30THHUX 100PHUB HA BPOKaiiHICTh MIIEHUIi 03UMOI, YI1aJJ0BO-
Jlromunenpka JICC, 2018-2020 pp., kr a.p./Ta

CTpoku Ta 1034 BHECEHHS a30THUX 100pUB
Ne 1o (a3za Buxony (haza KOIOCIHHS
Bap Bapiant MEp3J0Tall0 | POCIHH Y TPYOKY (VIII eram)
My IPYHTY (IV eram)
(I eram)
1 | be3 no6puB(KOHTPOIIB) - - -
2 | PsoKeo— DoH (ocinb) - - -
3 | ®on + Neo Neaso - -
4 | ®on + Nso Neazo Naazo Ne2o
5 don + N80 Nca30 NC30 NC20
6 | ®on + Nio Neaso Naa3o Ne2o
7 | ®on + Nio Neaso Neo Ne2o

Ipumitka: 11 eran opranorenesy — cyiandar amonito (NHs)2SO4 o rpyHTY (Bap. 3-
7); IV eran opranorene3y — amoHiiiHy cemitpy (NH4)2NOs mo rpyHty (Bap. 4, 6),
ceuoBuHy CO(NH2)2 no nuctky (Bap. 5, 7); VIII etam opraHoreHesy — CE40BHHY
10 JIUCTKY

Y mocmiai dochopui (mpoctuit cymepdocdar) i kamifiHi (kamiit
XJIOpHUCTHI) NoOpHBa B 11031 60 Kr/ra BHOCHIIM 3 OCEHI MiJl OpaHKY, a30THI
BECHOIO Yy TPU MPUHOMH: IO MEP3JIOTAIOMY IPYHTY (CyiabdaT aMOHII0 —
21%), y dasi Buxomy pociauH B TpyOKy (amowniiina cemitpa — 34,5% N,
cedoBuHa — 46% N) Ta y ¢a3i komocinus (cedoBuHa — 46% N).
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Tabauysa 2.12 BuBueHHs epeKTHBHOCTI a30THUX JOOPUB Ta

MIKpoa00pHB B nociBax 0ypsikiB IYKPOBHX HA T.li aJbTEPHATHBHOIO
ynoopenns, Yianoso-Jlronmunerpka JJCC, 2020-2022 pp., kT 1.p./ra

Ne
Bap.

Jlo6puBa

1

Be3 no6puB (KOHTPOIIB)

CoJioma mieHmIy 03umoi, 5 1/ra - Do

Do + NooP9oK130 mig opanky

DoH + P9oKi30 iz opanky + Neo y IepeInociBHy KyJIbTUBALIIIO

Do + PooKiz0 mix opanky + Noo y mepeamnociBHy KyJIbTHBAIIIO

DoH + PyoKi30 mijg opanky + Nizo y mepeanociBHy KyJIbTUBALIO

N[N | AW

®oH + PooKi30 mig opanky + Noo y mepenociBHy KyJIbTHUBAIIIO + OG0pHE
Mmikpoaob6puBo «bacgomiap 6opon CII» y dasi 3MUKaHHS TUCTKIB B
PSLIKY Ta MDKPSIIX

@on + PooKi3o min oparky + Noo y mepeanociBHy KyJIbTHBAIIO +
KOMILIEKCHE MiKpoJ0o0puBo «ABaHrapa P Bypsk» y ¢a3i 3mukanHs
JIUCTKIB B PAJKY Ta MDKPSIISIX

VY TUMYacoBOMY JOCIHIiJlI Y TO3aKOpEHEBE MiKUBICHHS OypsKiB

IIyKpOBUX BHOCWIN OopHE MikpomoOpuBo «bacdomiap 6oponr CID» - BMicT
o6opy 21%, no3a BHeceHHS 2 Kr/ra Ta KOMIIO3WIIHHE MIKPOJOOPHUBO
«ABanrapa P Bypsik», sixke Mictmmo: B — 6 r/im, Mn — 15 r/m, Mo — 0,1 1/,
Fe -2 r/n, Zn — 7 r/n, Cu — 5 r/n, Co — 0,1 v/, MgO — 50 /1, SO — 129
r/1, N — 50 r/in, K;O — 10 /11, mo3a BHeceHHs 2 j/ra.

Tabauys 2.13 BuB4yeHHs BIUIMBY KPpeMHi€BUX i 00pHHX MiKpox00puB
Ha NPOAYKTUBHIiCTH OypsKiB HykpoBux, Ynagoso-Jlronuuenska JICC,

2021-2023 pp, xr a.p./ra

No Jlo6puBa
Bap.

1 be3 100puB (KOHTPOJIB)

2 | NooPsoKoo - Don

3 ®on + 0,3 Si (6-8 nuctkiB) + 0,3 Si (10-12 nucTkiB)

4 | ®on + 0,3 Si+B (6-8 muctkin) + 0,3 Si+B (10-12 mucTKiB)
5 ®on + 0,5 Si (6-8 nuctkiB) + 0,5 Si (10-12 nucTkKiB)

6 | ®on + 0,5 Si+B (6-8 nuctkiB) + 0,5 Si+B (10-12 mHcTKIB)
7 | ®@on + 0,7 Si (6-8 muctkis) + 0,7 Si (10-12 nucTKIB)

8 | ®ou + 0,7 Si+B (6-8 muctkiB) + 0,7 Si+B (10-12 gucTkiB)

IMpumitka: 1032 KpeMHito B ogHe mipkusieHHs — 0,3-0,7 ni/ra, 6opy — 1 kr/ra
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Y TUMYacOBOMY JOCIIJII TIO3aKOPEHEBE MIKUBICHHS MPOBOUIH
KpeMHieBUM Ta OOpHHM MikpomoOpuBoM y ¢asi 6-8 ta 10-12 nucrtkis.
KpemnieBe wmikponoopuBo «BAI-Si» Bupoonnk TOB «Arpoekorex»
VYxpaina, BMicT kpemHito 5-7%, mo3a omHopazoBoro BHecenHs — 0,3-0,7
n/ra. bopue wMikpogobpuBo «Biramin 0op», BHPOOHHK KOMITaHis
«Arpoximiuai texnonorii» (AXT), Bmict 6opy 17%, no3a BHeceHHs 1
Kr/ra. Mikpogo6puBa BHOCHIN TTo3akopeHeBo Ha Tt NogPsoKoo. Pocdopni
Ta KaJiifHi JOOpHBa 3aCTOCOBYBAIH 3 OCEHI ITiJi OPAHKY, a30THI BECHOIO Y
MepeANOoCiBHY KyJIbTHUBALIIIO.

VY THCTUTYTI OlOoCHEpreTHYHHMX KYJIbTYp 1 IyKpoBuX OypsikieB HAAH
JUTsl BUBYCHHSI OCOOJIMBOCTEH TpaHchopMaIllii pOCIMHHUX PEIITOK 3aJIeKHO
BiJl J0O3M KOMIICHCAIIHOI 1T03W a30Ty Oyllo 3aKiIafeHO JadopaTopHHi
(MOMENBHUIT) TOCTI, A€ JOCIIIKESHHS MPOBOILTH yripoaonxk 2011-2013 pp.
CxeMy MOZEITBFHOTO JIOCITIY HaBeneHo B Tabmumii 2.14.

Tabauys 2.14 Cxema MOJeJILHOTO JIOCJIi/1y 3 BUBYEHHSI BILUIMBY
KOMIIEHCALIHHOr0 230THOr0 100puBa Ha TpaHchopmanio nodiyHoi
npoaykuii y rpynri, IBKillb, 2011-2013 pp.

Ne | KomneHcaniiin Ilo6iuna npoaykuis KyJabTyp (pakrop b)
Bap. a 103a cos1omMa cTedaa | coioMa | THYKa | 3ejeHa
a30Ty 100pMB | MuIeHHNI | KyKypy/a3H | ropoxy | OypsikiB | Mmaca
(¢pakTop A) 03UMOI HYKPOBHX | Fipunmi
oioi
cniBBifHomenns C:N
1 Be3 nobpus 80:1 57:1 44:1 18:1 15:1
2 IN 40:1 33:1 29:1 14:1 11:1
3 3N 20:1 18:1 17:1 11:1 9:1
4 N 10:1 10:1 9:1 7:1 6:1

[ob6iuHy mpoayKIif0 KyJIbTYp (COJIOMY MIIEHHII O3UMOi Ta TOPOXY,
crela KyKypy/3H, 3eJIeHy Macy rip4uili 0iioi) 3mimnyBaim 3 15 Kr rpyHTy Ha
(hoH1 pi3HOT KOMIICHCAIIIHOT 1031 a30TY Ta BIPOIOBXK POKY KOMIIOCTYBAJI
3a Bosorocti 60% I1B i 25°C. Jlocnimu npoBomunu B mocyauHax Baruepa
(miametp 22 cm, BrcoTa 34 cM), BMICT CyXoro IpyHTY — 14 xr/mocyauny. I1os-
TOPEHHS J0CHixy 5 pasoBe. [PyHT — YOPHO3EM THMIIOBHIM BHIIYTYyBaHUIA
cepennbocyrimHkoBui (binonepkisceka JICC).
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Jlo3a BHECEHHs OpraHiYHHMX JOOpWUB y BYIJICIICBOMY CKBiBaJCHTI
cranoBmina 4000 Mr/kr rpyHTy, a3oTHHX 3a ogmHapHoi mo3u (IN) — 50,
notpiitaoi (3N) — 150, cemepnoi (7N) — 350 mr/kr rpynty. [loeananus
BHECEHHsI POCIIMHHUX PEIITOK i KOMIIEHCAIIIHOT 031 a30Ty 3a0e3neymsio
croiBBigHomenus C:N s comomu mmreHuil o3umoi 80-10:1, creben
KyKypy3u — 57-10:1, comomu ropoxy — 44-9:1, ruuku OypsIKiB IyKpPOBUX —
18-7:1, 3emenoi macu ripumnni 6imoi — 15-6:1. B mocmini 3acTocoByBanm
aMOHIHHY CeTiTpy.

VY cramioHapHUX TOJBOBHX JHociinax Ha Bepxwusaipkiii, bimomep-
KiBcpkit Ta VYmamoo-Jlromunenpkii JICC moOpuBa BHOcHIW y (opmi
aMOHIMHOI cemTpH, cynepdocdary IpoCcTOro rpaHyIbOBAHOTO, XJIOPHUC-
TOTO KaJlil0 Ta HAIIBIEPEIPIIOro THO BEIMKOI poraToi xyao0u. Y moopen-
HSl CUTBCHKOTOCTIONAPCHKUX KYJBTYp MPOBOJMIIM 3TiTHO CXEM CTallioHap-
HUX JOCIIJIB.

ATrpoTexHiKa BHPOIIYBaHHS CUIBCHKOTOCTIOJAPCHKUX — KYJIBTYp —
3araJbHOMPHUIHATA U 30H HecTilikoro (Bepxusipka Ta binonepkiBcbka
JICC) ta mocratboro (Ymamopo-JlromunHenbka JICC) 3BosioxkeHHsS. Y
nporeci gocnimkeHs Ha Bepxusmpkiii JJCC BupoIIyBaau CiTbCHKOTO-
CIIOAAPChKi KYJBTYPH TaKHX COPTIiB: MIICHHIN 03uMoi — «Omecbka 161
Ta 267», «MuponiBcbka 27 T1a 31», «llomonsHka»; ropoxy — «BiH-
HU4YaHKa», «YmamiBcekuit 10», «llapeBuw»; OypsKkiB myKpoBHX — Ti0-
punu «binonepkiBcbkui onHOHACIHHUN 45», «YkpaiHcbkuit UC 70»,
«Bepxusaupkuit UC 63», «Becto»; KyKypya3n Ha 3epHO — TiOpuau
«tOBinerianit 60», «KoHcym», «Apabacy; sumeHio siporo — «['omapy,
«Jlpyxb6a», «Ckapietr»; koHwmuHN — «HociBchbka 5», «ATnac»; BUKH
sipoi — «bionepkiBebka 70», «SpociaBay; BiBca — «BepxXHAIBKUN 24,
«Ctpinemsy.

Ha binonepkiscpkiit JICC BuciBanu Taki COPTH: MIISHHUI 03UMO1
— «Becenkay», «JIubine», «bingonepkiBchbka HamiBKapJIMKOBa»; TOPOXY —
«Kowmer», «IlnTeHcuBHuit 92%», «Openaatopy; suMeHIo aporo — «Ckapuer»,
«Pocby, «CebacThsiH»; OYpsKiB IYKpoBHX — TiOpuau «binonepkiBchKuiA
onHoHaciHHMN 45», «bimonepkiBceknit UC 57», «Omnexcanmpis»; KyKy-
pymu Ha 3emeHuid kopMm — «Kymon», «/leOrot», «/lHimpoBchka 228;
penbku oniitHoT — «OkcamuTY; BUKH sipoi — «binonepkisceka 70»; BiBca —
«JlexamMepon».

Ha YnanoBo-JlronuHenpKid BUPOIIYBail CLIBCHKOTOCTIONAPCHKI KY-
TBTYPH TaKUX COPTIB: mmieHuIi 03uMoi — «DaBoputkay, «Komymbis»; ro-
poxy — «BinHM4aHURY, «YIIycy; OypsAKiB IMyKpOBHX — riOpuam «YiamoBo-
Bepxusupkuii 37», «Puzonsry.
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3pa3Kku IpyHTY s (Di3UKO-XIMIYHOTO Ta arpoXiMi4HOTO aHaTi3y Bil-
Oupary BOCEHH Y IT'STH TOYKAX NULTHKH HA KOKHOMY 3 TPhOX MOBTOPCHB.
I'mubuna Binbopy 3paskiB craHoBmia 0-30 Ta 30-40 (60) cm. Pocnuani
3pa3Kd BiOMpaNMCh Ha 4Yac 30MpaHHS BPOXKAKD PAaMKOBUM METOJIOM
(TpuKpaTHe TOBTOpPEHHS) y KOXXHOMY 3 TphOX TIOBTOpEHb. Bindip
Cepe/iHbOi MPOOM TMPOBOIUBCS METOJOM KBAapTYBaHHS 3 HACTYIHOIO
dikcaniro (105°C) i BucyuryBanusm 3paska 10 noctiiinoi Baru (60-70°C).

AHaNTHYHI  JDOCH/DKEHHS TPYHTOBHX Ta POCIMHHHX 3pa3KiB
mpoBoJieHO B Jyaboparopii arpoximii IBKillb HAAH 3a meromuyHuMu
BkaziBkamu BHIL] «CyyacHi MeToqu XiMIYHOTO aHaji3y IPYHTY 1 POCIUH»
(2010) [122] Ta HHILL «IT'A im. O.H. CokonoBcbkoro» — «MeTonu aHami3iB
IpyHTIB i pocima» (1999) [161].

Jns Bu3HaueHHA (I3MKO-XIMIYHMX 1 arpoXiMiYHHX ITOKa3HHUKIB
IPYHTIB 3acTocoByBasiu Taki Metoau: pH comboBe — Ha pH-Mmetpi 3rigHO 3
JCTY ISO 10390: 2007 [297]; rigpomiTHYHY KHUCJIOTHICTh IPYHTY — 3a
Kanmenom 3rigao 3 JACTY 7537:2014 [299]; cryniHb HacHUYEHHS TPYHTY
OCHOBAMH — MAaTE€MaTHYHO-PO3PaXyHKOBUM METOIIOM; 3aralbHHUl BMICT
rymycy — 3a Tropiaum 3rigao 3 JJCTY 4289:2004 [298]; rpynoBuii cKias
rymycy — 3a Tropinmm B wmogmdikanii M.M. Kononooi i M.IL.
benpunkoBoi 3rigHo 3 MBB 31-497058-006-2002 [40]; amoHiiiHui 1
HiTpatHHid a30oT — 3rigHo 3 JICTY 4729:2007 [296]; a30T opraHiYHHX
CMIOJIyK TPYHTY METOJIOM JBOCTYIEHEBOTO KHCIOTHOTO Tifpomizy 3a
E.A. Annpeeoro, I'M. IllernoBum; pyxomuit dochop Ta kamiii — 3a
UYupikoum 3rigao 3 JCTY 4115-2002 [58]; dpakmiitauii cxian gochopy
— 3a YupikoBuM; (pakiidHuil ckiaa kajito — 3a [T9onkinum.

Cupy Macy pOCIHMH BHU3HA4Yalli BaroBUM METOJIOM; BMICT CyXOi
PCUOBHHUA — TEPMOCTATUYHO-BATOBHM METOIOM; 3arajJbHHA a30T 3a
Keenpnmanem 3rigao 3 ACTY 7169:2010 [123]; 3aranpuuit hocdop — micis
MOKpOT0 030JieHHs 3a [1H30ypr Meromom JleHixe; 3aralbHUI KaJliid micis
MOKpPOT'O 030JICHHS Ha MOJlyMeHeBOMY (poToMeTpi.

Jis BU3HAYEHHS IMOKA3HMKIB SIKOCTI MPOAYKIII 3aCTOCOBYBAIM TaKi
Meromu: macy 1000 3epeH — BaroBMM METONOM; BMICT Oilka B 3€pHI
PO3PaXOBYBAIH 32 KUTHKICTIO OLTKOBOTO a30Ty, SIKMI BH3HAYAIH 32 METOIOM
Bapinreiina; TeXHOJIOTTYHI TOKA3HUKU SIKOCTI KOPESHEILIOMAIB 1 IyKPUCTICTh —
Ha TEXHOJIOTIYHIM JiHII «BeHema»; BUXiI IyKpy, BTpaTh IYKpY B MEJIACI,
JIOOPOSIKICHICTh HOPMAJILHO OYHITICHOTO COKY — PO3PaXyHKOBUM METOIOM.

Barmanc mOXMBHHX PEUOBMH Ha KiHEIb POTAIllii BU3HAYAIA B TPHOX
MOJIAX CIBO3MIHM IIUIIXOM CITIBCTABIICHHS JDKEPEN HAIXOMKCHHS CIIEMEHTIB
JKHMBJICHHS B TPYHT (I00pHBa, OMajaW, HACIHHSA, CUMOIOTHYHA i aCHMOIOTHYHA
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(ikcariss a3ory) Ta iX BTpaT 3 IPyHTY (BHHOC YypOXXaeM, BHUMHBAHHS,
razononiOHi BTpaTH a3oTy). Bu3HaueHHS eHepreTMyHOi 1 EKOHOMIUHOL
e(eKTUBHOCTI 3aCTOCYBaHHS JIOOpMB B CIBO3MIHAX — 3a JIOTIOMOTOIO
KOMIT'FOTEpHOI TpOrpaMu 3 BH3HAYEHHS CHEProOBUTPAT 1 EHEePreTHYHOro
Oamancy, pospobienumu HHIL "Iactutyty 3emmepobctBa HAAH" (2008)
[159].

30upanHs 1 00TiK BpOXKal0 MPOBOIUBCA CYIUIBHIM METOJIOM 3 yCi€l
00JTIKOBOI TUTOINII JUISHOK 3 HACTYIMHHM IEpepaxyHKOM Ha Turomry 1 ra.
3epHOBI KyJIbTypHu 30upany KoMOaitHOM, 3eJieHy Macy KOHIOIIMHHU JIy4HOT,
KOpEHEIIoAu OypsKiB IyKPOBHUX, KYKYpyId3y Ha 3€pHO — BpY4YHY.
MatemaTidHy 0OpOOKY OTPUMaHMX Pe3yJIbTaTiB JOCIiPKECHb BUKOHYBAIH
IIJSIXOM CTAQTHCTHYHOTO aHajli3y, po3poOKy HMPOTHOCTHYHUX JIHIHHUX Ta
KPUBOJIHIMHAX MOJEIEH — 3a METOJOM perpeciiHoro aHamizy 3
BUKOPHCTaHHAM IporpaMHoro 3abe3neyenHs Microsoft Excel.

2.3 ArpoMeTeopoJIoTidyHi YMOBH B POKH NPOBEIEHHS 10CiI)KeHb

JlocnmipkeHHss 3 BUBUYEHHS BIUIMBY JOOpPHB Ha TPOAYKTHBHICTDH
3epHO-OYpSKOBOI CIBO3MIHHM, NPUPOJHY Ta €()EeKTHBHY POJIOYICTh IPYHTY
NPOBOAMJIM B YMOBaX HECTIHKOrO Ta JIOCTAaTHHOI'O 3BOJIOKEHHS 30HU
Jlicoctemry Ykpainu. KinpkicTs OmaziB B yMOBaxX HECTIHKOTO 3BOJIOKCHHS B
CepeIHhOMY 3a PiK cTaHOBMIA 01M3pK0 480 MM, TOCTATHHOTO 3BOJIOJKECHHS
—noHax 650 mm.

Bepxuspka OCTITHO-CENEKIIIHHA CTaHIlSl 3HAXOJUTHCS Y IIiB-
nenHid vactuHi LlentpansHoro Jlicocremy VYikpainum. Cepen eneMeHTIB
KIJIIMaTy y [IbOMY PETiOH1 BUpillIaJibHE 3HAYCHHS Ma€ 3a0e3TeUeHHs POCITUH
BOJIOTOIO 1 TEIIOM. 3a XapaKTepoM 1 KIJIbKICTIO BUIAJaHHS ONaIiB KOXHI
2-3, aiHoAi 1 3-5 pOKIB 3a AECATHPIUYS € MOCYIUTUBHMH.

3a TEIUIOBHM pEXUMOM KIIIMAaT perioHy € TOMipHOKOHTHHE-
HTaIbHUM. be3mopo3nuii mepion TpuBae 155-170 nmniB. atm mepimmx
OCIHHIX TPUMOPO3KIB MPUXOAATHCS Ha IEpIIy JeKaay >KOBTHS, MPOTE B
OKpeMi POKH BOHH MOXXYTh OyTH paHimie — B KiHII MepIIoi JeKa i BEPecHs,
a0o mi3HiNIe — y MepIIiil nexafi mcTonana. BecHO MpuMOpo3KU B cepe/l-
HBOMY 3aKiHYYIOTHCS y KIHI KBIiTHS, ajle B OKPEMi POKH MOXYTh CIIOC-
TepiraTuch i B KiHIli TPaBHSI.

Ilepion 3 piunoro cymoro Temneparyp nonas (+10)°C (2500-2700°C)
tpuBae 140-165 mmi, 3 Temmeparyporo monax (+5)°C  (3010°C)
— 210-225 ngmis. [lepexim cepemHp0q000BOI TEMIIEpaTypH TOBITPS depes
(+5)°C cnioctepiraeThest y mepiuiii gekajai KBiTHs, TOAI SIK MEPioJ] aKTUBHOI
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Bereranii (mepexin temmeparypu udepes (+10)°C) nmoumnaeThes y TpeTii
JIeKa/Ti KBITHS.

[TouaTkoM JITHBOTO CE30HY BBaXKAIOTh JAaTy TEPEXOMY CEpPeIHBOL
n060Boi Temmeparypu depe3 (+15)°C. JIiTo mOYMHAETHCS 3 CEpeIMHH
TpaBHS 1 TIPOJMOBXKYETbCS JIO CEpelMHH BepecHs. XapaKTepHO
OCOOJIMBICTIO JIITHBOT'O CE30HY € BHCOKI 1 CTiliki TemmepaTtypu. Terua i
MOPIBHAHO BOJOTa IIOTOJa CHpHsI€ IHTEHCHUBHIM BereTamii CiTbChKO-
TOCIIOJIAPCHKUX KYJIBTYP, 32 BUHATKOM IMOCYIUIMBHUX POKIiB, KOJIU TPHBAIA
BIJICYTHICTh OITaJ[iB HETATHBHO BILTUBAE HA 1X MPOTYyKTHBHICTb.

3 npyroi nekanu BepecHs mo 5-10 )KOBTHS cepeHbO000Ba TeMIIepa-
Typa TOBiTps omyckaetbesi Hkue (+10)°C, 1m0 BBaXKaeTbes MOYATKOM
oceHi. OciHb TEpPEeBOKHO TEIUIA, COHAYHA 3 TIOCTYMOBUM IIEPEXOIOM [0
3MMOBOTO TIEPIOIY.

3a poKM TIPOBENEHHS JIOCTIKCHb Ha BepXHAIBKIHA mociimaHO-
CeJIeKIIHHIN cTaHIii TemmepaTypa MOBITPS Ha MOYaTKy BereTarlii pociuH
BECHOIO OyJia OJM3bKOI0 10 HOpMHU Y KBiTHI 1986, 1988, 1991, 1992, 1993,
1995, 1996, 2003, 2011, 2013 pokiB, IO CHPHUSAIO IHTEHCUBHOMY POCTY
MIICHUIII 03WMOI Ta MOsBI CXONiB OYypsKiB IykpoBux. CrexoTHUM OyB
kBiTeHb y 1989, 1994, 1998, 1999, 2000, 2001, 2005, 2008 ta 2009 pokax,
TeMITepaTypa MOBITPS MEePeBHILyBaIa CepeIHii OaraTopiuHUI MOKa3HUK Ha
2,7-4,9°C, mo HeraTMBHO BIUIMBAJIO HAa PICT Ta PO3BMTOK CillbCHKO-
roCIoAapChKUX KynbTyp (Tadm. 2.15).

VYV JniTHI MicsIl TeMIiepatypa MOBITps HAWBUINOK Oyia B JUIHI Ta
cepmHi 3 cepeaHiM OaraTopiyHUM TIOKa3HWKOM — BiamosimHo 19,3 Ta
18,8°C. HaiiBumioro y numnni Temnepatypa Oyna B 1999, 2001, 2002, 2007,
2010 Ta 2012 pp., OO0 TPHCKOPWIO AO3PIBaHHS NIICHHI O3UMOI 1
MTOCHJIIIO PICT Ta PO3BUTOK OYPSAKIB IyKPOBHX.

Temneparypa moBiTps y ceprHi Oyna OJM3BKOIO 10 CEpeIHBOTO
OaratopiuHoro nokasuuka y 1990, 1991, 1994, 1996, 1998, 2004 ta 2011
pOKax, 10 MO3UTHBHO BIUIMBAJIO Ha picT pociuH. HallbinbIn cieKoTHUM
ceprieHb O0yB y 1992, 2007, 2008 ta 2010 pokax, KOJU cepeIHbOMICIYHA
TeMIleparypa nepeBullyBaia Oararopiuduii mokasuuk na 2,3-5,0°C. 3a
Takoi TeMIlepaTypy TIOBITpPs IHTEHCHBHIIIE BiOYBaJIOCh HAPOCTAHHSI
BEreTaTMBHOI MacH 1 HAaKONHMYEHHS WYKPIB y KOpEHeIsIoAax OypsKiB
I[yKPOBUX.

Y BepecHi cepemHsi OaraTtopidHa TeMmIeparypa TOBITPS CTaHOBHIIA
13,9°C. IcToTHO BUIIOIO TeMnepaTypa nosiTps (Ha 2,1-4,0°C) 1o cepenHbOro
OararopiuHoro mokasHuka Oyma y 1994, 1999, 2005, 2009 Ta 2012 poxax,
IO CHPHSIO HAKOMHMYCHHIO IYKPIB B KOPCHEIUIONAX OYPSKIB I[YKPOBHX.
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3umwkennst Temmeparypu Ha 1,3-3,7°C 1o cepemHboro GararopiqHoro
nokaszHuka criocrepiramu y 1993, 1996, 1997 ta 2000 pp., M0 MO3UTHBHO
BIUTMHYJIO HA CXOJKICTB ITIICHAI]I 03UMO.

Ta6auysa 2.15 CepennboMicsiuna Temnepartypa nosirps, °C,
XpucTtuHiBChKa arpomereocTaniis, 1986-2020 pp.

Pik Micsii

1 11 111 1A% \4 VI | VII | VIII | IX | X | XI | XII

1986 -5,1 1 -34 | 08 6,5 129 [18,1]19,7 | 20,4 |14,5]| 7,1 | 0,6 | -5,1
1987 -144 | -52 ] -6,9 | 43 134 [17,3]120,0| 164 |138| 73 | 23 | -3,7
1988 -4,9 | -3.5 0,9 7,0 14,7 (17,7]121,5] 19,1 |14,5| 7.0 | -2,8 | -3.3
1989 -0,4 1,9 4,9 11,0 | 143 | 182 18,7 | 19,8 [13,9] 9,1 | -0,3 | -0,9
1990 -1,1 2,1 6,4 8,8 14,1 [16,7] 183 | 18,5 |13,0| 86 | 55| -2.3
1991 24 1 -57 | 04 8,3 12,5 [17,9]120,5] 18,2 14,8 9,1 | 2,1 | -3.5
1992 -32 1 -30 | 28 7,5 13,0 [17,6]19,5] 22,6 |13,1| 7.2 | 2,0 | -4,6
1993 -2,6 | 229 | 0,6 7,5 15,8 16,4 1731 17,9 |12,0| 84 |[-5,2] -0,2
1994 0,1 4,6 | 22 10,8 | 13,3 |15,8/20,0 | 188 [17,9] 82 ] 0,8 | -34
1995 -4,3 1,5 2,9 8,2 134 11931204 | 19,2 |13,7] 87 |-09]| -6,4
1996 -10,3 ] -7,6 | -3,6 8,2 18,1 | 18,5] 18,8 | 18,8 |10,2| 8,6 | 6,8 | -3,7
1997 -6,8 | -1,6 1,6 5,6 16,0 [17,8] 18,9 | 18,0 |11,3| 6,1 | 3,0 | -3,2
1998 -14 ] -02 | 04 11,2 | 143 |193|19,5| 184 |14,5] 8,0 | -3,1 | -7,1
1999 -33 1 -20 | 2.7 11,0 | 12,6 |21,6(22,1 | 19,7 |16,0] 8,1 |-0,1] -1,0
2000 -4,6 | -1,1 1,4 122 | 149 | 17,6 18,4 | 203 [12,6] 9,2 | 5,0 | 0,2
2001 -1,2 | -2,6 3,3 10,4 | 13,3 | 16,7232 209 [144] 95| 1.4 | -8,1
2002 -4,1 2,7 5,2 9,3 16,1 [18,0]22,8 | 19,7 |14,0| 7.1 | 4,0 | -9.3
2003 48 | -75 | -1,0 | 6,4 19,5 [ 18,0199 ] 19,8 113,9] 69 | 3.4 | -1,1
2004 -5,0 | -2.8 3,7 9,0 13,5 [17,1]199] 19,3 113,8] 94 | 3,0 | -0,7
2005 -0,6 | -54 | -1,0 | 10,0 | 15,7 116,9] 20,1 | 20,1 [16,1] 9,0 |22 | -04
2006 -8,3 | -6,2 0 9,3 14,6 118,2]120,0 | 20,7 |155]198 | 34| 1,7
2007 1,5 -3,0 5,8 8,7 18,9 121,0(122,7| 21,1 |150[95]0,5]|-14
2008 -3,5 | -0,1 4.4 10,1 | 140 | 18,6 21,0 | 22,0 | 13,8|11,0] 3,9 | -0,6
2009 -4,1 | -1,1 1,9 10,9 | 149 |20,1|21,3| 19,6 |16,5]| 94 | 4,5 | -2,8
2010 -8,0 | -3.5 0,6 9,6 16,6 [20,5]23,0| 23,8 |15,0| 6,2 | 2,6 | -1.8
2011 -3,3 | -5,6 1,4 9,6 154 [19,6]21,2 | 18,7 |159]| 74 | 0,6 | 1,3
2012 -4,9 [-10,6 | 1,6 11,8 | 17,5 20,7 (23,0 20,2 [16,8]10,5]| 4,2 | -6,0
2013 -4,5 1 -04 | -0,7 | 10,5 | 182 19,8 19,6 | 193 [12,3] 9,0 | 3.4 | -1,2
2018 -2,6 | -1,2 1,1 134 | 179 |120,2(20,7 | 22,1 [158]10,1] 1,7 | -1,4
2019 -33 | 43 2,4 9,6 17 [224] 20 | 20,7 |15,6| 85 | 44 | -2,0
2020 -1,9 | -0,6 32 9,2 12,5 120,91 21,6 | 20,9 |178| 74 | 2,7 | -0,7
Cepenns | -6,0 | -54 | -0,3 7,3 14,1 | 17,1 193] 188 |139| 7.9 | 1,3 | -3,5

OararopiuHa
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3a KUIBKICTIO ONAaJiB y TpaBHI CIPUATIMBUMH IS PO3BHUTKY POCIHMH
Ooymu 1987, 1991, 1994, 2005 Ta 2008 pp., Konu onaaiB Bumano Ha 21-50 Mmm
Oinple TOPIBHAHO 3 cepenHiM OaraTOpiyHMM MOKa3HUKOM. Y dYepBHI
HaMOUIBIIA MicsT9HA HOpMa omajiB Bunana y 1987, 1988, 1990, 1992, 1995,
1998, 2001, 2002, 2010, 2011 pp., 110 TEPEBUIIMIO CEPEeHiil OaraTopidaHui
MOKa3HUK Ha 25-94 MM (Tabin. 2.16).

Tabnuysa 2.16 Cyma onmamiB, MM,
XpHUCTHHIBChKA arpomeTeocTanItis, 1986-2020 pp.

Pik Micsui

I | II | IO | IV \4 VI | VII | VIII | IX X | XTI | XII

1986 21 |16 | 37 | 22 | 64 | 68 | 51 46 14 12 | 13 | 36

1987 46 | 4 | 20 | 19 | 100 | 114 | 22 50 19 15 | 63 | 31
1988 7 119 ] 51 | 41 68 | 99 | 92 49 24 13 | 19 | 41
1989 5 |42 141 | 29 | 32 | 80 | 32 | 130 | 229 | 34 | 13 | 27
1990 12 {32 | 3 | 124 | 41 | 128 | 55 30 77 | 24 | 33 | 47
1991 13 138 | 1 50 | 90 | 58 | 159 | 65 11 57 |23 | 23
1992 14 |12 | 53] 40 | 58 | 94 | 54 28 23 44 | 66 | 16
1993 15 | 37 | 43 | 51 67 | 68 63 62 92 3 27 | 47
1994 47 114 | 23| 23 97 | 25 61 113 8 27 8 37
1995 20 | 20 | 30 | 45 38 | 91 17 77 | 121 6 29 | 28
1996 38 135|133 | 66 | 32 | 49 | 60 19 1169 | 20 | 75 | 31
1997 11 [ 1516 | 59 | 33 79 170 | 78 46 | 45 | 47 | 61
1998 15 | 13 | 43 | 33 50 | 97 | 132 | 66 19 | 86 | 45| 16
1999 34 [ 33 | 44 | 77 | 52 | 26 | 42 13 23 24 | 70 | 59
2000 37 [ 24 | 47 | 38 51 67 | 116 | 35 115 | 2 59 ] 23
2001 39 [ 30 | 63 | 45 64 | 131 | 17 14 32 19 | 82 | 23
2002 18 | 13 | 18 8 15 | 144 | 81 94 84 | 64 | 42 8
2003 55 134 | 32| 36 17 | 69 | 54 12 33 | 128 | 26 | 20
2004 45 150 | 10 | 14 17 15 71 205 | 66 | 30 | 76 | 18
2005 34 [ 55 | 15 | 45 72 | 55 | 104 | 72 1 43 | 40 | 75
2006 19 |36 | 80 | 22 | 38 68 | 23 54 50 | 36 | 24 9

2007 38 146 | 22 | 14 4 81 59 | 261 | 56 18 | 55| 34

2008 24 | 7 147 | 48 | 71 31 | 49 30 | 116 | 16 | 36 | 58

2009 27 164150 ] 0 45 | 36 | 63 10 17 | 49 | 16 | 66
2010 81 |34 |31 | 33 | 29 | 131 | 29 18 58 | 36 | 45 | 38
2011 42 127 ] 6 | 29 | 83 | 160 | 125 | 59 23 | 54 | 6 | 34
2012 34 | 27 | 30 | 34 10 | 37 | 45 64 17 | 37 | 27 | 113
2013 51 134160 | 31 | 45 | 54 | 62 69 | 121 | 42 [ 39| 22
2018 46 | 37 | 25 | 20 5 73 | 144 2 144 | 61 | 18 | 52
2019 28 |21 | 8 | 29 | 108 | 101 | 19 9 26 | 22 | 9 | 68
2020 33 |52 |28 | 32 | 103 | 80 | 20 28 41 34 | 41 | 42
Cepenns

. 26 [ 27 126 | 35 | 50 | 66 | 59 50 34 | 35 | 33| 31
GaraTopiuHa
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IcToTHE 3HWKEHHSI HOPMH ONAiiB y TpaBHI crmoctepiranu B 2002,
2003, 2004, 2007 Ta 2012 pp.; gepBHi — 1994, 1999 Ta 2004 pp., mo
MOPIBHSAHO 3 cepelHiM 0araTOpiYHMM TOKa3HHUKOM y TpaBHI OyJIo MeHIIe
Ha 33-46, yepBHi — 40-51 mM. [locynumBi yMOBM Ha HOYaTKy BereTarii B
3a3HAYCHI POKM CTPUMYBAIU PICT 1 PO3BUTOK CUILCHKOT'OCIIOAAPCHKHUX
KyJabTyp. Halikpamii ymMoBH JUIsi poCTy i PO3BUTKY OYpsIKiB IIyKPOBHX Y
munHi cnoctepiramu B 1988, 1991, 1997, 1998, 2000, 2005 ta 2011 pp.,
KUTBKICTh OTaJIiB TIEPEBHIITyBaJa CepeaHI0 Oararopiury HopMy Ha 33-111 mm.

Y cepnHi HAWCTPHUATIMBIIIAME POKAMH JUIA PO3BUTKY OYypsIKiB
mykpoBux Oymu 1989, 1994, 2004 Tta 2007 pp., omaaiB BHUIAIO OibIle
cepenHboi OaraTopiyHoi HopMmu Ha 63-211 Mm.

Bepecenbr 3a BmimBOM Ha 3a0e3MEUEHICTh IPYHTY BOJIOTORO
MOCTyNaBcs JTHIM MicsasiM Ha 16-32 MM, 3a cepeanHbpoi OaraTtopidHOi
HopMu — 34 mM. llocymmBy ocCiHB crocTepirann y OTBIIOCTI POKiB
JOCTIKEHb, 0 CIPHUSIO HAKOIMMYCHHIO IYKPIiB Y KOPEHEIDIoAax Ha (oHi
MIOMIpHUX TEMITiB HaApOCTaHHA Horo Macu. Bogrouac Bepecens 1989, 1995,
1996, 2000 ta 2008 pp. OyB HAATO BOJOTHM, CEPEIHHOMICIYHA KUTBKICTh
OmajiB TEPEeBUINMIIA cepelHto OaraTopiuHy HopMmy Ha 81-195 MM, mio
MOJIOBXKWJIO BETETallif0 OypsKIB IIYKPOBUX 1 3MEHIIWIO BMICT IYKpiB Y
KOpEHeIUI0 [ax.

3a poKW MPOBENCHHS JOCIiPKeHb HalO1IbIla pivHa KUTBKICTh OTaliB
Bunana B 1989 pomi — 694 mm, Haiimenma — y 1986 poui — 400 MM, 3a
cepenHboi 0araTopiyHOi HOpMH OTaaiB — 472 MM.

Poxu 2018-2020 ra BJACC Oyiu HaaMipHO TEIUTi 1 JOCTaTHHO BOJIOTI.
VY cepenHbOMY 3a TPH POKH JIOCTI/DKEHb CEpEeIHs JIeHHA TeMIlepaTypa 3a
BereTauiiinuii nepion cranosuna 17,7°C 3a cepeqHbOro 6araTopiuHOro
nokasauka — 15,1°C, B Toli 4ac sK KiIbKiCTB OMajiB 3a BereTaliro Oyia
BHINOI0 BiJI CEpeAHBOTO OaraTopiuHOro TOKa3HWKa Ha 34 MM 3a
abcomrorHoro mnokasHuka 328 mm. 3a I'TK CensgauHoBa BereTamiiHui
nepiog 2018 poky xapakTepu3yBaBCsl CIAOKOMOCYIITUBUMH yMOBAMH 3
nokasaukoM ['TK — 1,18; 2019 Ta 2020 pokiB — MOCYNUIMBUMHA YMOBaMH 3
mokazaukamu ['TK — 0,92 Tta 0,99, BimnosimHo. Ilpm mpomy cepenHiit
Oararopiuamii moka3Huk ['TK cramoBuB 1,08, mo Xapakrtepu3ye yMOBH
3BOJIOXKCHHS JIAHOT 30HU SIK CJIa0KOIOCYIIUIHBI.

BinonepkiBchbka JTOCHiTHO-CENEKI[iHHA CTaHIs 3HAXOJUThCH Y
niBHiuHIA yactuHi LlenTpansHoro Jlicocrenmy Ykpainu. KiimMat periony €
MMOMIPHO-KOHTHHEHTAIBHUM, XapaKTePU3YEThCSA TEIUIAM JIITOM 1 TOMIpHO
xoiogHoo 3uMoio. CepenHbOpiyHA TeMmIepaTypa IOBITPS CTaHOBUTHh
7,5°C, omazis — 562 mMM.

66 -



Temneparypa TOBITpsI Y BECHsIHI MicsIll Oysia OJU3bKOI0 a00 BUIIE
ONTHMaNIbHOI HOpMH. Taki IMOToJHI YMOBH B IepeBakHIHM OIIBIIOCTI POKiB
CTIPHSUTH TTOJIBOBIH CX0KOCTI HACIHHS, POCTY 1 PO3BUTKY OypSKiB I[yKPOBUX
Ta IHIIAX CUTBCHKOTOCIIONAPCHKUX KYJIbTYp. 3HIKEHHS CePEIHbOMICIIHOT
Temriepatypu y kBithi Ha 2,1-3,0°C cniocrepiramu y 1997, 2003 pp.; TpaBHi

Ha 1,2-2,7°C

1999, 2001, 2008 pp., WO CTPUMYBaJIO PO3BUTOK
TETJIONOOUBUX KyIbTYp (Ta01. 2.17).

Tab6auys 2.17 CepennboMicsiaHa TemnepaTypa nosirps, °C,
BinonepkiBcekuii MeTeonoct, 1996-2024 pp.

Pik Micsimi
1 11 III | IV \Y VI | VII | VIII | IX X XI | XII
1996 -10,8 -7,9 | -3,7| 8,4 | 18,1 18,2 18,6 | 18,6 |10,7| 8,2 | 6,4 | -3,9
1997 6,9 -2,0| 1,4 |54 (157(17,7]188 | 17,9 |11,3| 6,0 | 2,8 | -3,3
1998 -1,0 0,1 10,9 |10,3|144(19,4]19,3| 18,0 |14,0| 7,7 |-3,6 | -7,3
1999 26| -1,6 |28 |11,2(12,3(21,6|21,8 | 18,7 |15,1| 82 [-0,3| -1,2
2000 47 -1,3 | 1,2 | 12,0(14,7 | 17,5] 18,4 | 20,2 | 12,4| 9,0 | 4,7 | -0,1
2001 -1,3 | -2,8 | 2,7 |10,7|13,4|16,4| 23,8 | 20,1 |13,7| 88 | 1,2 | -8,2
2002 44124 149193 (16,0(17,7]23,0] 19,5 |13,6| 6,9 | 3,8 | -9,5
2003 501 -7,6 |-1,2] 6,3 [19,2(18,1]20,0| 19,6 |13,6| 6,7 | 3,1 | -1,3
2004 -531-3,0 (35|87 |134(17,0]19,6 | 19,2 |13,7| 94 | 2,9 | -1,0
2005 -09|-55(-1,3|10,2|15,6 16,6 | 19,9 | 20,2 | 16,0| 8,8 | 2,0 | -0,5
2006 841 -621-0,2|9,1 [144]18,0| 19,8 | 20,6 |155| 9,7 | 3,3 | 1,5
2007 1,2 | -3,1| 56|84 |18,7|20,7|22,6 | 21,0 [148] 9,2 | 03 | -1,6
2008 -3,71-0,4 | 43 |10,0(13,7|18,4]209 | 21,7 |13,8|10,8| 3,6 | -0,9
2009 421 -1,4 118|108 (14,6 (20,0 21,1 | 19,5 |16,3| 9,2 | 4,7 | -2,9
2010 -851-95106 |99 169 21,2]23,1| 23,7 |145]| 6,0 | 2,4 | -2,0
2011 241-591091]96 |158](20,1|21,4| 19,0 |14,6| 7,0 | 3,1 | -1,4
2012 -451-11,21 1,9 | 11,8 18,2(20,1 224 | 19,8 |16,4|10,3| 4,8 | -5,5
2013 441 -1,1 {-2,0 9,9 [18,5[20,7] 19,2 | 189 | 12,5 9,5 | 3,2 | 1,8
2019 43| 1,8 | 52 |10,7|17,4(22,8| 19,5 | 21,3 [16,2]|11,3|-0,2 | -2,0
2020 04|21 |571]93]12,5(21,2|20,8 | 19,8 |17,3|12,6] 5,0 | 2,5
2021 25| -46 | 1,8 |74 (139(19,9|23.0| 19,8 |12,7| 7,2 | 3,4 | -0,4
2022 -0,71 2,3 [ 3,094 |146(21,4]22,1| 245 |139(10,5| 4,5 | -1,4
2023 0,1 | -0,7 | 47 | 8,7 |14,8]19,0| 20,6 | 22,6 |18.0|11,3| 3,3 | -0,6
2024 221 33 |44 |124(158(20,8(24,0| 21,2 |151| 9,7 | 41| 0,5
Cepenns 59| 4410384 (149(17,8]19,0| 18,4 |13,8| 7,8 | 2,0 | -2,1

OararopiuHa
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VY nmiTHI Micsmi TeMmmeparypa TOBITPSL YIPOIOBXK POKIB IOCIIIKEHb
Oyma ONM3BKOIO 0 ONTHMalbHOI abo mepeBwimyBana ii. [lepeBuimeHHs
temneparypu Ha 2,2-3,8°C y 4epBHi criocrepiramu y 1999, 2007, 2009-2012
pp., mumui — Ha 2,1-4,8°C y 1999, 2001, 2002, 2007-2012 pp., cepnHi — Ha
1,1-5,3°C y 2000, 2001, 2006-2010 pp. OcoOIMBO TOMITHUM MiBUIICHHS
CepeIHBLOMICSYHOI TEMIIepaTypH MOBITPsA B JITHI MicsAlli Oyjno B OCTaHHI
poxu. Takuii TemmepaTypHUN pPEKHMM 32 YMOB JIOCTaTHHOT'O 3BOJIOKEHHS
CIIPUSB IHTEHCHUBHOMY PO3BUTKY CLITbCHKOIOCIIOAPCHKUX KYJBTYP.

TemmepaTypa MOBITps Y BepecHi Ha yac 30upaHHs OypsKiB IyKpOBUX
1 TOCiBy WIIEHHII 03WMOi y OLIBIIOCTI POKIB Oyina ONTHMAIbHOIO.
3pocranns Temneparypu Ha 1,7-2,6°C 10 cepenHboi GaraTopiuHOi
crnoctepiramu y 2005, 2006, 2009 ta 2012 pp. 3HIKEHHS TeMIepaTypH Ha
2,5-3,1°C 6yno0 Biamiveno y 1996 ta 1997 pp.. TemmeparypHuii pexum
TIOBITPSI Y BEPECHI CIPHSAB HaKOIMMYEHHIO I[yKPIiB Y KOpPEHEIIoAax OypsKiB
I[yKPOBUX.

IcTOTHMI BILIMB Ha PICT 1 PO3BHTOK CIJIBCHKOTOCTIOAAPCHKUX KYJIBTYP
MaJio 3a0e3neyeHHsl iX BOJIOTOI BIPOIOBXK mepiomy Beretarrii. KinbkicTh
OMajiB y BECHsIHI MICSIi B OLIBIIOCTI pOKiB Oyna OJIM3BKOIO JI0 CEPEIHBOTO
0araTtopiuHOTO MOKa3HHWKA: KBITHI — 47 MM, TpaBHi — 46 MM. KBiTeHb MicsIh
nocynumsuM 0yB y 2002-2004, 2007 ta 2009 pp. — omajiB BUIIAIO MEHIIIE BiJl
cepenHboi OararopivHoi HOpMH Ha 22-33 MM.

Jedimmr omaniB y TpaBHi crioctepiraBes y 1998, 2002-2004, 2007, 2008
ta 2012 pp. — omaniB Bunano ymmre 15-54% Bin cepeanboi OaraTopiuHOl
HopMmH. [locynuimBi yMOBM Yy BECHSHHH TepioJi HEraTHMBHO BIUIMBAJIH Ha
TIPOPOCTaHHS HACIHHS 1 PO3BUTOK KYJIBTYp Ha ITOYaTKy Bererarii (tadm. 2.18).

Y uepBHI 3a cepemuboi OararopiuHoi HOpMmH omamiB 73,0 MM
HacnipusTuBimumu 6ymu 2001, 2002, 2006, 2011 pp.. Kinekicte onasiB
craHoBwia BianmosigHO 160, 124, 115, 135 mwm. Lle cnpusiino pocty OypsikiB
IyKPOBHUX 1 IMIIICHHUIT 03UMO1. [CTOTHE 3HMKEHHS BEJTMUMHH KITBKOCTI OTaJIiB Y
yeprHi 10 14-19 MM crioctepirasiocs y 2003 Ta 2004 pokax. KinbkicTh onajiiB
y JHIHI B OUTBIIOCTI POKiB HAOMIKaNach A0 CEpemHBOi OaraTopidHOi HOPMH
85,0 mm. [Jloctatabo Bosorum sumieHs 0yB y 1997, 1998 ta 2011 pp., KimbKicTh
OIajiB MepeBHIIIA CepeiHIo0 OararopidHy Hopmy B 1,4-1,8 pasis, abo Ha 30-
67 mm. [ocymummsi ymoBH y smmHi crioctepiramm y 2002 ta 2003 pp., onazniB
BUIAJIO Ha 53 MM MEHIIIE BiJl cepeiHbo1 OaraTopidHoi HOPMH.

CeprieHb y OUTBIIOCTI POKIB 33 KUTBKICTIO OMAJiB HAOIWKABCS 0
cepenHboi 6araropiunoi Hopmu — 60,0 MM. B Toif ke Yac MOCYILIMBI YMOBH
cxiagamick y 2000, 2009 ta 2010 pp., KiIbKicTh onamiB craHoBmia 13-18
MM.
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Tabauys 2.18 Cyma onajaiB, MM,
BinmonepkiBcrkuit mereornoct, 1996-2024 pp.

Pik Micsini
| I [ |1v | Vv VI | VIl | VIII | IX X XI | XII
1996 30 |30 [ 27 [ 61 | 32| 70 | 105 | 26 | 127 | 27 | 62 | 43
1997 16 | 22 | 20 | 68 | 30 | 8 | 102 | 85 51 47 |40 | 58
1998 29 | 15 [ 46 | 64 | 25| 44 | 119 | 51 23 | 112 | 66 | 24
1999 34 | 36 | 45 | 46 | 30 | 49 | 46 49 9 27 | 56 | 64
2000 38 |40 [ 27 | 56 | 91 | 23 84 13 113 2 45 | 23
2001 26 | 40 | 92 | 41 | 37 | 160 | 38 39 49 22 | 53 | 28
2002 14 | 35|17 | 25 | 18 | 124 | 32 60 70 35 | 30 8
2003 48 | 17 | 22 | 21 | 15| 14 32 51 30 | 100 | 33 | 30
2004 40 | 46 | 18 | 24 | 20 | 19 86 71 15 64 | 42 | ol
2005 49 [ 48 | 19 | 67 | 44 | 71 61 71 51 58 | 35| 73
2006 18 | 25 | 58 | 38 | 81 | 115 | 41 45 42 26 | 31 16
2007 35 |52 {30 ] 18 | 12 ] 96 62 144 | 48 33 169 | 24
2008 181 9 [ 32|87 |23 | 64 54 33 100 | 15 | 42 | 67
2009 38 | 52 | 68 | 14 | 56 | 41 79 18 28 54 116 | 75
2010 46 | 55 | 13 | 34 | 50 | 60 | 102 18 30 33 | 58 | 47
2011 23 |23 | 4 |20 | 52| 135|115 | 59 19 63 1 27
2012 42 130120 72| 7 40 59 92 20 | 43 | 36 | 128
2013 48 | 51 | 78 | 28 | 80 | 98 30 67 146 6 43 | 59
2019 55 127 [ 22|32 |75 (100 | 23 21 22 1 21 | 50
2020 14 | 48 | 19 | 15 | 91 | 26 | 22 67 23 98 | 21 | 21
2021 57 | 48 | 20 | 37 [132] 46 74 54 17 3 18 | 39
2022 3519 9 | 73 |24 ] 35 39 69 68 29 | 19| 63
2023 14 | 2527 |101] 5 21 | 106 8 16 | 47 | 76 | 44
2024 39 |36 {6969 | 7 76 13 36 52 30 | 68 | 43
Cepenast 35 (33|30 | 47 |46 | 73 85 60 35 33 | 41 | 44
OararopiuHa

IloroxHi ymMoBH B OCiHHIH Tepio] (BepeceHb-)KOBTE€Hb) y OLIBIIOCTI
POKiB OyJIM TOCYIUIMBI, IO CIPHAJIO HAKOIIMYEHHIO IYKPIiB Y KOpeHe-
TUIoJIaX Ta CTBOPIOBAJIO XOPOUI YMOBH JJIsi 30MpaHHS BpOXKaro OypsKiB
nykpoBux. HecripusitiiuBumu pokamu 0y 1996, 2000, 2008 Ta 2013 pp.,
KOJIM OmaliB y BepecHi Bumano Ha 65-111 mm Oimbime Big cepeaHbol
6araTtopiuHOi HOPMHU.

VY 2019-2024 pp. moroaui ymoBu Ha BIJICC Oymu HanMipHO Termti
3 MEPEeBUILEHHSM CepeIHb01000BOT TeMIepaTypt YIpOJOBXK Bereralii 10
cepeHboro GaraTopiuHoro mnokasuuka Ha 0,6-2,7 °C 3a kinbkocTi omnasis
274-362 MM, 10 TOPIBHAHO 3 cepemHiM OaraTopiyHuM mokazHuKoM (340
MM) OyJI0 MEHIIMM y OLTBIIOCTI pOKiB 3a BUKMOYeHHIM 2021 poky, Koin
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KUIBKICTh OTIQJIiB MepeBUIMIIa OaraTropiuHnii mokazHuk Ha 22 mm. 3a ['TK
CenssHMHOBa B POKM TIPOBEACHHS JOCII/KEHb 3a BUHATKOM 2021 poky
MOTOJTHI YIIPOJOBXK BereTarlii Oy ciadko mocynumusi: y 2019 pomi — I'TK
=0,77; y 2020 pomui — I'TK = 1,00; y 2022 pomui — ['TK = 0,96; y 2023 porii
— I'TK = 0,88; y 2024 poui — I'TK = 0,79. V 2021 pomi ckiaayBainch
YMOBH JIOCTaTHBOTO 3BOJIOJKEHHS YNMpoJOBX mepiomy Bereramnii — ['TK =
1,16. Cepenniii 6aratopiuanit mokasuuk ['TK cranosus 1,13, mo Bkasye Ha
3HAYHE 3pPOCTaHHSA TOCYIDIMBOCTI KIIMaTy Yy POKH IPOBEJICHHS
JIOCIIKEHB.

VYnanoo-JlronuHenpKa JOCTITHO-CEIEKIIIHA CTaHI[is 3HAXOIUThCS Y
miBHIYHO-3axigHii wactuHi llentpampsnoro Jlicoctemy Yxpainu. Paiton
ISUTBHOCTI CTaHIll XapaKTEePHU3YEThCS TMOMIPHO TEIUIUM TEMIICpaTypHAM
PEXUMOM 1 JOCTaTHIM 3BosIokeHHAM. CepenHsa OaraTtopiyHa Temmeparypa
noBiTpst 3a jgaHumu  Ynanoso-Jlronunenpkoi Mereocranuii — +6,9°C.
Haiinmxkua temmeparypa nositps (-6,3°C) crocrepiraetbest y  ciumi,
naiiuma (+18°C) — y cepmmi. Ilepexin cepemHbom000BOi TeMIeEpaTypu
nosiTps uepe3 +5°C crioctepiraeThest B TEpUIil €Kl KBiTHS i TpUBae B
cepenapomy 206 mHiB (puc. 2.1).

25 -
20
15 A

10 ~

Temneparypa, C

Vil

Micsaui
——2006 —®—2007 —4A—2008 —%—2009 —%—2010 =—tr—

Puc. 2.1 Cepennbomicsiana Temmneparypa nosirps, °C,
Vnanoso-Jlromuuenska JICC, 2006-2010 pp.

Pokn mpoBemeHHS JOCTIPKEHb XapaKTEPH3YBAIUCH  ITiABUILEHHM
TeMIEpaTypHUM PEXMMOM BIIPOJIOBX YChOTO Tepiomy Beretariii. HaitOimbm
crniekoTHi y kBiTHI Oysm 2008-2010 pp. — Temreparypa MmoBiTpst IepeBHIIyBaIa
cepenniii Gararopiunmii mokasuuk Ha 1,7-2,3°C; tpasui — 2007, 2010 pp. 3
nepeBuiennsM Ha 2,4-3,5°C. JliTHi Micsili mpoTaroM ycix pokiB JOCIiDKEHD
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MaJd BHIILYy TEMIIEpaTypy MOBITpsl IOPIBHSHO 3 CEpeIHBOI OaraTopivHO0:
uepsenb — Ha 0,8-2,5°C, manens — 0,4-4,0°C, cepniens — 0,8-4,6°C, Bepecens —
0,7-2,9°C.  TlinBuieHWi TemmepaTypHHii  PEXUM 32  JOCTATHHOTO
3a0e3MeUYeHHs BOJIOTOI0 CTBOPIOBAB CHPUSATIMBI YMOBH JIISI POCTY 1 PO3BUTKY
CUTBCHKOTOCTIONIAPCHKUX KYJIBTYP BIPOJIOBX YCHOI'O BETETAIIHOTO IIepiojy
(puc. 2.2).

3a0e3MneyeHICTh POCIUH BOJIOTOO B POKH MTPOBEICHHS JIOCIIIKEeHb Oyia
HeoiHo3HayHO. [locylumBi yMOBH y KBiTHI ckiagaiuck y 2009 p., TpaBHi —
2007 p., omamiB Bumano BimmoBimHO 4 Ta 16 MM, a6o 10% Tta 28% Bin
CepeTHLOMICSYHOI HOpMH. HalcTpuUATIMBIIIT YMOBH 3BOJIOXKCHHS HaBECHI
crnocrepiramu y 2008 ta 2010 pp.. Y xBiTHi 2008 p. onmamiB Buago 95 mm,
tpaBHi 2010 p. — 108 MM, IO TMEPEBHIIYBAJIO CEPETHBOMICSIHY HOPMY
OiTbIIre, HK yBIYi.

KispkicTh aTMochepHHUX ONaiB y JITHI MICsILi OyJia CIPUATIMBOIO IS
POCTYy 1 PO3BUTKY CLTBCHKOTOCHONAPCHKUX KynbTyp. Haiibinbme omamiB y
yepBHi punayio y 2006, 2009 ta 2010 pp. — Bimnosigao 168, 141 Ta 184 mm, 3a
cepenHboMicsiuHoi HOpMH 81 MM. JlumeHp HaWOUTbIn Boorum OyB 2007 Ta
2010 pp. — 133 Ta 108 MM, 32 HOpMH 92 MM, HaiOLIBII cyxuM y 2006 pori —
16 Mm.
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Puc. 2.2 Cyma onaais, mm, Ynanoso-Jlronunenska JICC,
2006-2010 pp.

CepennpoMicsiuHAa HOpPMa OIAJIIB y CEPIHI CTaHOBHWJIA 75 MM, IIO
Oyiia MeHIe MOPIBHSHO 3 4YepBHEM Ha 6, numHeM — 17 mw. [Mocynuimsi
YMOBH y ceprHi cnioctepiranu y 2009 ta 2010 pp. — Bixnosigao 11 Ta 26
MM. Taki yMOBH CIIPHUSUIM HAKOMTUYCHHIO IYKPIB Y KOPEHEIUIoJaxX OypsKiB
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nykpoBux. HatiBonorimuMm 0yB ceprenb 0yB 2006 p. — 114 MM, 1o mepe-
BHIIAJIO CEPEHIO OaraTopiuHy HOpMy Ha 39 MMm.

Kinbkicte omazniB y BepecHi Oyna Hanaro BHcokoo y 2008 p. — 138
MM, a Hu3bKo10 y 2009 p. — 13 mm. Pemrra Jit Big3Ha4Yanack CIpHSTIMBUMHA
YMOBaMH 3BOJIOKCHHS JUISI HAKOITMYCHHS IYKPiB B KOPEHEIJIoax OypsKiB
IIyKPOBHUX. 32 POKU MPOBEACHHS NOCTiKEHb HaOLIbIIa pidHA KUTBKICTH
omaxis Bunana B 2010 p. — 805 MM, maiimenma — y 2007 p. — 564 Mm, 3a
cepeHbOi OaraTopivHoi HOpMu omafiB — 602 M.

VY 2018-2020 poxu 3a maHMMH MeTeomyHKTy M. KammHiBka Ha
VIJIJICC ynponosx Bererarii Bumaio 381 mm omnajis, mo Ha 16 MM Oyio
MEHIIIC BiJi CEpPeIHbOr0 OaraTOPiYHOrO TIOKa3HWKA 3a CEPeIHbOI
Temneparypu nositps 16,8 °C, Toni sk cepenniil GaraTopiuHuii MOKa3HUK
cranoBuB 14,8 °C. 3HauHo Temimi moromHi YMOBH CKJIAlyBaJIUCh Ha
Nepio BiHOBJICHHs BecHsHOT Bererarii y 2019 ta 2020 pokax. V moromy
2019 poky cepeans Micsiuna Temneparypa cranosuna 0,5 °C, 6epesni — 4,2
°C; y 2020 poui — 1,2 °C, ta 4,7 °C 3a cepeanboro GaraTopiuHOro
Hoka3HUKa — Bignosiguo -4,5 °C ta -0,1 °C (tabm. 2.19).

Tabnuys 2.19 Moroani ymou YJIIACC, 2018-2023 pp.

Pik Micsii

Ilonfm[rv] v [vilvo|vin]| IX | X [X1]Xn

CepenHboMicsauna Temneparypa nositps, °C

2018 2704619131 17,4 [ 193] 201 | 212 | 152 [12,6] 7.3 | 0,6

2019 -4,7105142 (192|154 1221 | 19 20 | 14,7 11,4 5,1 | -2,3

2020 -0311,2147 |81 |11,4(199 20,1 | 199 | 16,9 [10,9] 4,2 | -0,8

2021 -0,7]1 0,6 | 3,1 | 6,6 | 132 | 19,4 | 22,3 | 18,7 | 12,2 |12,2| 55| 0,4
2022 221 1,1 125]70 13,6194 (190 202 | 11,7 |11,2| 6,4 | 1,1
2023 -1,81-09|3,6 | 7,7 | 152 | 18,6 | 20,2 | 22,1 | 17,7 |14,1| 4,4 | -3,0
Cepennst

. -231-04|32 |77 | 14,1 | 173 | 18,8 | 18,0 | 13,1 |10,8] 4,6 | -1,3
GaraTopiuHa

Cywma omaniB, MM

2018 21 34|49 | 20 | 63 90 81 73 48 | 54 | 27 | 38
2019 45 | 13 | 15 | 32 | 110 | 146 | 60 12 72 | 82 | 63 | 26
2020 16 | 34 | 13 | 17 | 98 93 76 30 101 | 80 | 54 | 18
2021 32 |28 |17 |23 | 97 78 73 90 28 | 46 | 38 | 56
2022 48 | 36 | 51 | 56 | 54 45 61 74 93 | 65| 70 | 58

2023 27129 | 22 | 84 5 97 93 65 32 |38 | 42 | 62

Cepemnst | 35| 56 | 38 | 40 | 58 | 85 | 90 | 72 | 53 | 59| 61 | 48
GaraTopiuHa
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2018 pik Big3HauyaBcs nokasaukom ['TK — 1,25, 2019 pik — 1,31,
2020 pix — 1,22 3a cepenuporo Oararopiunoro mokasuauka ['TK — 1,49. 3a
mkasnoo CellTHUHOBAa yMOBH BereramiiiHoro mepiogy 2018 ta 2020 pokis
BU3HaueHo cnabkornocynumBuMH, 2019 poxy — BoJOrHMH, cepeaHi
OaraTopiuHi ymMmoBH — BoJjori. [Toroani ymoBu y 2018 pori Oynu HaAMipHO
TeIJIi BECHOO, IO MPUCKOPHIIO KYIICHHS IMIIEHUII 03MMOi, TOJI SK BeCHa
2019 poky Oyma momipHo Teruma, 2020 poky — TPOXOJIOJHA, IO
3a0e3MevnyIo MOCTYIOBE BiJHOBICHHS BEreTallii i CHpUsUI0O OTPHMAaHHIO
BHCOKOT BPOKalHOCTI 1 SIKOCTI 3epHa MIISHUIl 03MUMO].

YV 2021-2023 poku MOTOAHI YMOBH BETreTAIIMHOTO TEpioay Ha
VIIJICC Bim3Havanuch MiABUIICHUM CEPEIHBOJO00BOI TeMIepaTypu Ha
0,4-2,1 °C ta He3HayHuUM 3MEHIIEHHAM KUIbKiCTI omamiB Ha 9-22 MM.
Haii6inpmr cnexotHnM i mocynummBuM BusHadeHo 2023 pik 3 I'TK
CensHuHoBa 3a Bereramito — 1,24, mo OyJi0 MEHIIMM BiJl CEPEAHHOTO
OararopiuHoro mokazHuka Ha 0,25. B mimomy, morojgHi ymMoBW Oyiu
CHPUSTIMBAMH Il OTPUMAaHHsI BUCOKUX BPOKaiB OYpsIKiB IlyKPOBHUX.

BucHOBKY 110 po3niny:

1. CxemMu J1oCmigiB, METOAWKH TIPOBEAEHHS JOCHIIDKEHb Yy
CTAI[lOHAPHUX, TUMYACOBUX TIOJILOBUX Ta BeTeTallifHOMY JIOCHiax
BIJIMTOBIZIAIOTh ICHYIOUHUM CTaHJIAPTaM, 110 JIO3BOJIMIIO OTPUMATH IITMPOKUI
CIEKTp 00’ €KTUBHUX HAYKOBUX MaHHX.

2. Iloromni yMOBHM y pOKM TPOBEIEHHS JOCIHIIKEHb IOCHTH
pi3HMIHMCh. Y OCTaHHI POKM CIOCTEPIraJioch 3Ha4HE IiJABHUIICHHS
CcepenHboi J000BOI TeMIepaTypu YIPOAOBXK TEpioAy BereTamii, sKe
CYNMPOBOJKYBAJIOCh 3MEHIIEHHSAM KiJBKOCTI OMalaiB 1 BiJA3HAYAIOCH
3pOCTaHHSIM MTOCYILIMBOCTI YMOB BUPOIIYBaHHS.

3. AHaii3 MOrOJHHX YMOB JaB 3MOTY 3pOOMTH BCEOIYHY OIIHKY
BIJIMIOBITHOCTI POCTY 1 PO3BUTKY OCHOBHUX KYJBTYp CiBO3MIHM Ta BIUIUBY
TPAmUIIHUX Ta OCYYaCHCHHMX CHCTEM YIOOpEHHS Ha MPOMYyKTHBHICTH
CITbCHKOTOCIIOIAPCHKUX KYIBTYp B yMoBax Jlicocremy Ykpainu.
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[VHAMIKA POJIOHOCTI
YOPHOSEMHWX PYHTIB 3A
[I0BrOTPMBANOIO 3ACTOCYBAHHA 106PUB

Po3nin

3.1 Cran rymycy 40pHO3eMHHUX IPYHTIB 3a 20-35 piuHoro
3aCTOCYBaHHsI J00pUB y ciBO3MiHaX

HOBOYTBOPEHb, SKi ()OPMYIOTH IPYHT K IUTICHY €KOCHCTEMY,

TYMyC € OCHOBHHM ii €JIEMEHTOM 3JaTHHM IiATPHUMYyBaTH
eKOJIOTIYHYy piBHOBAry, BU3HaYaTH PiBEHb MPHPOIHOI Ta e(heKTHBHOI POIIO-
qocTi IpyHTiB. CTablIbHICTh TPYHTOBOI CHCTEMH 0araTo B 4OMY 3aJIeKUTh
BiJl piBHA 3a0e3leueHHs IPYHTY OpPraHIYHOI PEYOBHHOIO, ii SIKICHOTO
CKJIaJly Ta HaIpaBJICHOCTI MPOLECiB TpaHCPopMallii opraHidHOi peYOBUHU
y IpyHri [3, 76, 186].

JlocmipkeHHsT OCTaHHIX POKIB CBil4aTh, IO PiBEHb 3a0€3MEUYECHHS
IPYHTIB YKpaiHM OpraHigyHOK PEYOBHHOK 3AIMINAETHCS HA KPUTHYHO
HU3BKOMY PiBHI, CIIPUYMHSIOYM IIOPiIYHI BTpaTH Tymycy B mexax 0,6-1,0
1/ra [36, 244, 341]. OKyJIbTYpEeHHS Ta IHTCHCUBHE BUKOPWUCTAHHS IPYHTIB
MIPU3BEJIO 0 YTBOPEHHS SKiCHO BIIMIHHOTO T'yMYCOBOTO KOMOJICKCY, SIKUI
XapaKTepU3YEThCS  MCHIIOK  CTIMKICTIO JIO TenTu3amii 3a  yMOB
MiIKUCICHHS TPYHTOBOTO PO3YMHY Ta MAa€ HU3BKY 3ATHICTH YTBOPIOBATH
KOJIOITM 3 BHCOKOIO IOBEpXHEBOIO eHepriefo. Hacmimkom mporo cramo
MOTipIIeHHS arpodi3NYHIX Ta arpoXiMiYHUX BIacTHUBOCTEH IpyHTIB [121].

3a manmmu C.}O. Bymwurina, B.B. JlertaproBa, C.B. Kpoxina [36]
pidHI BTpaTW TyMycy 3 BEpXHBOTO OpHOTO IIapy IPYHTY MiJ SpUMH
3epHOBUMU KYJIbTypaMu (IIICHHUIIS, STIMiHB, OBeC) cTaHOBJIITE 0,5-0,6 T/Ta,
mieHuIer o3umoro — 0,7, ropoxoM Ta KykKypymsow — 1,0, Oypskamu
yKpoBUMH — 1,5 T/ra. Bk BTpaTté rymMycy MoB’si3aHi 3 BUPOIYBaHHIM
MPOCANTHKUX KYJBTYP — KapToIUli 1 OypsKiB IIyKPOBHX, SIKi 3aJIMIIAIOTH MiCIIs
cebe MiHIMalbHY KUIBKICTh OPTaHIYHUX PEIITOK. 30UIbIIEHHS B CiBO3MiHI
YaCcTKU MpocamHux KyabTyp Ha 10% Bede 10 3pocTaHHS BTPAT T'yMycCy Ha
0,2-0,4 1/ra [271].

EdexTuBHIM 3aX070M BIUTUBY Ha MPOLIECH T'YMYCOYTBOPEHHS € CHUC-
TeMa yJ0O0peHHs. 3acTOCyBaHHsS JOOpWB BU3HAYa€ HAmpsSM Ta 1HTCHCHB-
HICTh MPOILIECiB TpaHCQOopMaIlil OpraHiyHOI PSUYOBHHHU Y IPYHTI, BILTUBAE HA
BECh KOMIUICKC MOKA3HUKIB, IO XapaKTEPU3yIOTh TYMYCHHUN CTaH IPYHTIB
[13, 368].
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3a manumu gocrimkens C.E. Jleromtoka, JI.B. Bo6ep, O.A. JlitBiHOBOT
[81], B.®. Caiika [264], B.B. MeaseneBa, M.B. JlicoBoro [283] TpuBaie
3aCTOCYBaHHS MiHEpAILHUX JOOPHUB BEJE O 3MCHIICHHS BMICTY TYMYCY Y
rpyuTi. Crabinizarii Ta HiABUINCHHS 3alaciB TyMmMycy IPYHTY, Ha TyMKY
OUIBIIOCTI BUCHUX, MOKHA JIOCSTTH 33 OpraHO-MiHEPabHOI CUCTEMH YJI0-
Openns [3, 21, 29, 61, 150, 186, 290, 335, 341]. IloexHaHHS BHECEHHS
MiHepanbHHX 100puB 1 10-12 1 rHoro Ha 1 ra pimun B ymoBax JlicocTemy
3IaTHE KOMITCHCYBaTH BTPATH OPTaHIYHOI PEUOBHHU IPYHTY, 3MIIIYIOUU
CITIBBiZIHOIIICHHS TPOLIECIB PO3KJIaly-CHHTE3y OPraHiqHOi pedoBHHH Y OiK
cunTesy [220, 264].

B ymoBax cydacHoro 3emiiepoOcTBa i3-3a Je(illUTy BHPOOHHUIITBA
THOIO (BHOCHUTHCS 1-1,5 T rHOIO Ha 1 Ta piw) Aenani mupIie 3aCTOCOBYIOTh
aIbTePHATHBHI JUKepesa OpraHiYHuX J0OpHB — IMOoOIYHA MPOIYKIis POCIHH-
HUIITBA, TIOKHUBHI CHAEPaIbHI KyIbTypH Ta iH. [331].

Bionorizamis cucrtemu yno0penHs, Ha nymMky B.M. IlomsoBoro [248],
10.0. Tapapika [293], € epeKTUBHIUM 1 EKOHOMIYHO JOIUTLHAM 3aX0JIOM CTa-
Oimizanii 6asaHCy OpraHiYHOI pEYOBHHH IPYHTY.

B.®. Caiiko [264] BBaxkae, 110 30HANBHI CHCTEMHU 3eMJIEPOOCTBA HE
MOBWHHI Tiepen0davyaTd CIelliaibHi BUTPATH HAa BIATBOPEHHS TyMyCy B
IPYHTaX, a HOro MO3UTUBHUI OayiaHc ciiij] 3a0e3meuyBaTh 3a paXyHOK BHY-
TPINTHIX PecypciB CIBO3MIH.

EdexTuBHIM 3aX0/10M B JOCATHEHHI IO3UTUBHOTO OaJaHCy TYMYyCY B
YOPHO3EMHUX IPYHTax, Ha AyMKy B.®. Caiika [264], M.K. [llukynu [353],
MOJXKE CTaTH BHECEHHS COJIOMH Y 11031 2,4-2,5 T/ra CiBO3MIHHOI IUIOINII 3a
KOMITGHCAIiiHOT 703U a3ory 24-25 kr n.p./ra Ta ONTUMAIbHOI 03U
MiHepaJIbHUX 100puB 1Mo 65-70 NPK. EdekTHBHICTS TAKOTO arpoXiMiyHOTO
3ax0Jly TOTOKHA BHeceHHIO 10-12 T/ra THOIO Ha 1 ra ciBo3MiHHOI TUIONI Y
MO€ETHAHI 3 aHAJIOTIYHOIO 03010 MiHepanbHHUX 100puB [341, 353].

OTke, B yMOBaxX Cy4acHOTO 3eMJIEpOOCTBa cTadiIi3aIlisl TYMYCHOTO
CTaHy I'PYHTIB, IiJIBUIIEHHS iX TPUPOAHOI Ta €PEeKTUBHOI POIIOYOCTI MO-
KIIUBI JIUIIE 32 YMOBH IIMPOKOTO BUKOPUCTAHHS aJbTEPHATUBHHUX J[KE-
pe opraHivHuX JOOPUB B CHCTEMI yIOOPEHHS KyIBTYP.

Pesynpratn mpoBeeHUX JNOCTIIKEHb CBIIYaTh, IO B YOPHO3EMI
omi3osieHoMy ynponoBx 20-TH pokiB 0e3 BHECEHHs AOOpUB B yMOBax
3epHO-OypsikoBoi ciBo3miHi (30% mnpocanuux, 30% ©6000BHX) BinOynoCh
3MEHIIIEHHSI BMICTY T'YMyCy A0 HOYaTKOBOro B opHoMy mapi Ha 0,29%,
nigopaomy — 0,17%. Ilopiuni oOcsSTH HAAXOHKEHHS OPTaHIYHOT PEIOBUHU
Y CKIIafi MOKHUBHUX 1 KOPEHEBUX PEMITOK B KUTBKOCTI 0,39 T/ra Byriero
Oynu HenmocTaTHIMHU st crabimizanii BMICTy rymycy y rpyHti. Jedinur
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OalaHCy OpraHiuHOl PEYOBHMHU y TPYHTI B TiepepaxyHKy Ha BYIJICIb
cranosus 0,36 T/ra.

3a minepanbHOi cucremu ynoopeHHs (NsoP42sKsoHa 1 ra ciBo3minHOT
TUTOIINI) TIOCHJIMJIACh MiHepai3ailis r'yMycy MmepeBakHO y BepxHbomy 0-30
cM mapi. Ha kiHenp Japyroi poTaiii BMICT TymMycy B OpHOMY IIapi
3MEHIIUBCA 10 ToudaTtkoBoro Ha 0,34%, mo Ha 0,05% Oymo Oinbiie
MOPIBHAHO 3 BapianToM 0e3 noOpuB. B mimopHOMy miapi BTpaTté rymycy
Oynu criBcTaBHI 3 BapiaHTOM 0e3 BHeceHHS m00puB i cranoBmwian 0,16%
(Tabm. 3.1).

Tabauysa 3.1 InHamika BMicTy rymMycy B YOpPHO3€eMi OMi130JIeHOMY 3a
TPUBAJIOT0 3aCTOCYBAHHS Pi3HUX cucTeM yaoopenns, BJICC,
1989-2009 pp., %

Ne Bueceno 100puB IMap | ITouatoxk | Kineus I | Kineus IT + 710

Bap Ha 1l ra IPYHTY, | poramii, | poramii, | porauii, | mo4aTkKo-
ciBO3MiHHOI IO cM 1989 p. 1999 p. 2009 p. BOIo, %

1 bes nobpus 0-30 2,90 2,78 2,61 -0,29

(KOHTPOJIB) 30-40 2,82 2,75 2,65 -0,17

5 NsoP42,5Ks0 0-30 2,97 2,81 2,63 -0,34

30-40 2,84 2,77 2,68 -0,16

23 N75P42,5Ks0 0-30 2,92 2,75 2,55 -0,37

30-40 2,80 2,72 2,62 -0,18

19 NsoPs3.7Ks0 0-30 2,93 2,79 2,61 -0,32

30-40 2,83 2,77 2,67 -0,16

25 NsoP42,5K75 0-30 2,93 2,78 2,59 -0,34

30-40 2,82 2,77 2,68 -0,14

3 NsoP42,5Ks0+ 111 0-30 2,96 3,01 3,05 0,09

30-40 2,83 2,86 2,89 0,06

5 NsoPa2,5Ks0 + 12 0-30 3,01 3,05 3,09 0,08

T/Ta THOKO 30-40 2,85 2,89 2,92 0,07

12 12 1/ra rHOMIO + 0-30 2,94 3,08 3,15 0,21

TIT 30-40 2,81 2,85 2,88 0,07

HIPos 0,08 0,06 0,07 -
P, % 1,4 1,5 1,2 -

3rigao myOmikamiid ['.51. Yecnska [346] mopidHi BTpaTH rymycy B
mrapi 20-40 cM B cepenaboMy 3a 60 poKiB Ha OpHUX 3eMIISIX cTaHOBMIH 0,4,
100 poxkiB — 0,9 T/ra. HamxomKeHHs OpraHivHOi PSYOBHHU 3 TIOXKHUBHUMH 1
KOpEHEBUMH pEIITKaMu y TPYHT HIOPivHO B Kinbkocti 0,44 T/ra Byriemto
00ymoBwIIO Aedinut Koro 6anancy y rpyHTi — 0,41 1/ra B pik (Tadm. 3.2).
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30iIbIICHAS. Yy CKJIAJi MOBHOTO MiHEpajabHOro IOOpWUBa OJHOTO 3
CJIIEMEHTIB JKUBJICHHSA B 1,5 pasw He BIUIMBAIO iCTOTHO HAa CTaH TYMYCYy
TPYHTY.

OTxe, HAIXO/PKEHHS Yy TIPYHT OPraHiYHOI PEUOBHHUA Yy CKJIalIi
MOKHUBHMX 1 KOPEHEBHX PEIITOK SK y BapiaHTi 0e3 JoOpHB, Tak 1 3a
MiHEpaJIbHOI CHUCTEMHU YyIOOpeHHS OYyJ0 HEIOCTATHIM IS JOCATHEHHS
MO3UTHBHOTO OajlaHCy TyMyCy B UYOPHO3EMi OIIJ30JIEHOMY BaXXKOCYT-
JTUHKOBOMY.

[Moennanus minepanbHuX 100puB 1 THOKO (NsoP42sKso + 12 T rHOO Ha
1 Ta ciBO3MIHHOT IJIOIIi) CIIPHSIIO 3POCTAHHIO BMICTY TYMYCY B YOPHO3EMi
OTi/I30JICHOMY BIIPOJIOBXK 000X poTaliid ciBo3miam. [lo 3aBepIiieHHIO
JIpyroi poTarii BMICT I'yMyCy /[0 ITOYaTKOBOTO BHpiC B OpPHOMY IIapi Ha
0,08%, mimopaomy — 0,07% i cranoBuB BiamoBigHo 3,09% Ta 2,92%. B
nmociimkennsax JILA. bapmreitna, 1.C. Illkapennoro, B.M. Slkumenka [6]
3acTocyBaHHs 7,5 T/ra THOWO + NsoPssKes Ha 4opHO3EMi TUITOBOMY BHIIYTY-
BaHOMY B 3€pPHO-IIPOCAIHIN CIBO3MiHI IMiIBUIIMIO BMICT TYMYCY B OPHOMY
mrapi aa 0,13 %.

OO0csaTr HAIXOKEHHSI BYIJICHIO OPraHIiYHOI PEYOBHHU y TPYHT 3a
MOETHAHHS MIHEpAJBHUX JOOPHB i THOIO B CyMi 3a JIBi pOTallii BUPOCIH
MOPIBHIHO 3 BapiaHTOM 0e3 100puB Ha 23,6 T/ra, B T.4. 32 paXyHOK MOXKHH-
BHHUX 1 KOpeHeBHX pemTok Ha 1,43 T1/ra, rHoro — 22,2 1/ra. [Ipu mpomy
OpiYHI 00CATH HAIXOHKEHHS BYTJICIIO Y TPYHT CTaHOBWIM 1,58 T/ra, 1o
MOPIBHSHO 3 BapiaHToOM 0e3 100puB Oymo OimermmM Ha 1,19 1/ra. Hagxon-
JKCHHSI OPraHiYHOi PEYOBHHHM B TaKUX 00CIraXx (OpMyBaIO MO3UTHBHUI
OanmaHc Byrjiemo y IpyHTi B kimbkocTi 0,10 T/ra B pik 1 3abe3medrio
koedimient ii rymidikamii — 38,7%. 3pocTaHHS BMICTy TYMyCy y IPYHTI 3a
TPaAMINHHOI OpraHO-MiHEPATLHOT CHCTEMH YJOOpPEHHS CIocTepiraid B
Pl IHIMX TOoCTimKeHb [ 15, 61].

EdexTuBHIM 3aX0/I0OM BIUTUBY Ha CTaH TYMYCY IPYHTY OyJIO ITO€THA-
HEe BHECEHHs MiHepaJIbHUX JO0OpHB 1 3aCTOCYBaHHsS Ha JOOPUBO MOOIYHOT
npoaykiii (NsoPassKso + mobiuna npoaykitis Ha 1 ra ciBO3MIHHOT TUTOIIN).
[To 3aBepmieHHIO ApyTOI pOTAIlii BMIiCT TYyMyCy y IIbOMY BapiaHTi ITiBU-
IIUBCS J0 TTOYAaTKOBOIO B OpHOMY mapi IpyHTy Ha 0,09%, mimopHomy —
0,06% 1 cranoBuB BigmoBigHO 3,05% Ta 2,89%. lllopiuHi 0OcATH HAAXOI-
JKEHHS OpTraHIvYHOi PEYOBHHH y TPYHT 3a OioJiorizaiii cucteMu yno0peHHs
craHoBwind 1,75 T/ra, 1Mo TOPIBHAHO 3 TPAJUIIHOI HA OCHOBI THOKO
OpraHO-MiHEPaJHHOIO CUCTEMOIO YA0OpeHHs 30impmmiock Ha 0,17, miHe-
panpuoO — 1,31 T/ra. [loenHaHe BHECEHHS MiHEPATBHUX JOOPUB 1 TOOITHOT
npoxykmii 3a  craimi3ylouMM BIUIMBOM Ha IPYHT HE IIOCTYNaloch
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MOETHAHOMY BHECEHHIO MiHEpallbHUX JOOpWB 1 THOM. banmaHc Byrierio y
rpyHTi cranoBuB +0,11 1/ra B pik, KoedimienT rymidikamii — 34,6%.

HaiiBumoi cTabimbHOCTI CTaHy TYMYCY YOPHO3EMY OITiA30JICHOTO JI0-
CATHYTO 3a MOEIHAHOTO BHECEHHsI 12 T rHOMO Ha 1 ra CIBO3MIHHOI IJIOIII Ta
no0iyHOo1 npojykiii. Take moenHaHHs TPaJAUIIHHUX Ta allbTEPHATUBHUX BU-
JIiB OpraHiyHuX JTOOPHB MiIBUIIIIIO BMICT TYMYCY Y I'PYHTI TI0 3aBEpIICHHIO
apyroi poTarii 10 modatkoBoro B opHomy mapi Ha 0,21%, mimopHoMy —
0,07%. Illopiuni 00csATH HAAXOMKEHHS OPTaHiYHOI PEYOBHHHU Y IPYHT 3a
MOETHAHOTO 3aCTOCYBAHHS THOIO 1 MOOIYHOI MPOAYKINT CTAaHOBWIH 2,66 T/Ta,
110 TMEPEBHIIYyBaJI0 OpraHO-MiHepalbHy cucTemy ynoopenHs Ha 0,91-1,08
T/ra. 3a OpPraHiyHOl CHCTEMH YJOOPCHHS CKJIAJIUCh YMOBHU IIiIBUIIICHHS
mopivHoro 6anaHcy Byrremo y IpyHTi Ha 0,25 1/ra. KoedimienT rymidixartii
3a OpraHiYHOI CHCTEMH YIOOPEHHS CTaHOBUB — 26,9%, IO MOpPIBHSHO 3
OpPraHO-MiHEPAITHLHOI0 CHCTEMOIO yIoOpeHHs Oyino MeHmmM Ha 7,7-11,8%.
[TprurHOI0O yMOBUIBHEHHS MPOIECiB TyMidiKalii MOTJIo CTaTH MOPYIICHHS
BYTJICIIEBO-a30THOTO CITIBBIHOIICHHS, SIKE 32 OPTaHIYHOT CUCTEMH yI00PEH-
Hs1 3pOCTaJI0 Ha KOPHUCTh Byriaewto [271].

3a MiHepasbHOT CHCTeMHU yJ00peHHs Ha (OHI 3HAYHMUX BTpAT OpraHi-
YHOi PEYOBMHU 3HAYHO MOCWIMIACh (DysbBaTH3aIlisl TyMycCy. 3a Tepion
JIBOX poTaIliii abCONMFOTHUN BMICT T'YMIHOBUX KHUCJIOT Y CKJIaJii TYMyCy Op-
Horo mapy 3meHtmscs 3 0,66% mo 0,54%, migoproro — 0,63% no 0,58%;
BMICT (DyJIEBOKHCIIOT 3aJHIIaBCs cTabuTsHIM — BignosigHo 0,44-0,46% Ta
0,44-0,42%. BimHocHa 4YacTka (yJIBBOKHCIOT Yy CKJIQAI TYMYCYy OpPHOTO
nrapy 3a mepioj ABOX poTariil migsuimiack Ha 4,2%, migopuoro — 0,4%.
TpuBane 3acTOoCyBaHHS JIMIIE MiHEPAIbHHUX JOOPWUB 3BY3WJIO CIIiBBiJIHO-
menass Crk:Cpk B rymyci opuoro mapy Ha 0,33, migoproro — 0,05 i
mocnabmio cTabLTbHICTE TYMYCOBHX MOJIEKYN y IPYHTI. 32 MiHEpaIbHOI
CHCTEeMH YHOOpEHHS 3HA4YHO TMOTIpPIIyBaBCSA SKICHUH CKJIaJ TyMIHOBHX
KHCJIOT, B HAX IIIBUIIJIACH YaCTKa MEHII CTA0UTbHUX (ppaKiliil 3B’ sI3aHUX
3 MIBTOPAOKCHUAAaMH 1 3MEHIIWIACh YacTKa (pakiiiii 3B’A3aHUX 3 KaJbIiEM
(tabxn. 3.3). Ha nymky 10.0. Tapapiko [288] MiHepanbHi 100puBa 31aTHI
MiANaBaTH IECTPYKINI 1 menTu3arii TyMiHOBOI KHUCIOTH, IO CYIIPOBOIKY-
FOTHCS PO3MAIOM BHCOKOMOJIEKYISIPHUX (Ppakiliii Ha HU3bKOMOJICKYJIISIPHI.

Bwmict nabinpHOTO TyMyCy 3a MiHEpalIbHOI CHUCTEMHU yIOOPCHHS
BIIPOJIOBXK JBOX POTaIliid 30UIbIIyBaBcs B opHomy miapi Ha 0,016%, mimzop-
Homy — 0,007%, HATOMICTH BMICT HETipPOJi30BAHOTO 3aJIHIIKY 3MCHIIUBCS
BignosigHO Ha 0,09 Ta 0,03%. Taka guHAMIKaA CKITaqy TYMYCy BKa3ye Ha Te,
IO MiJ BIUTMBOM TPUBAJOTrO 3aCTOCYBaHHS MiHEpAIbHUX TOOPHB TyMyC
3a3HaBaB HETaTUBHUX SKICHUX NIEPETBOPCHbD.
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[ToriprieHHs SKICHOTO CKIIaJy TYMYCY CIOCTEpirajar B KOHTPOJi 0e3
nmobpuB. 3a mBi porarii moiapoBoi ciBo3Mmiam (20 pokiB) 0e3 BHECEHHS
JIOOpPUB y CKJIaJl TYMYCY 3MEHIIUBCS aOCOJMIOTHUN BMICT T'YMIHOBHX KHC-
JIOT Ta 3pocia cyMa (hpakiiid TyMiHOBHX KHCJIOT 3B’SI3aHHX 3 MIBTOPAOKCH-
namy. CriBBiJTHOIIEHHSI TYMIiHOBUX 1 (DyJIBBOKHCIIOT 3BY3HJIOCH B TyMycCi
opHoro trapy 3 1,49 no 1,29, nigopuoro — 3 1,44 no 1,40. IIporec necra-
Oimizarii rymycy BimOyBaBCs 3a paxyHOK 3MEHIIEHHS BMICTY TYMiHOBHX
KHCIIOT, 301IBIIICHHS YaCTKH iX PYXOMHX (pPaKIliii Ta 3MEHIICHHS BMICTY
HETiIPOJTI30BaHOTO 3aJHIIKY.

3a TpasuniiHoi opraHo-MiHepanbHOI crucTeMu yrnoopeHHs (NsoPao sKso +
12 T raOfO Ha 1 Ta CIBO3MIHHOI IUIOIII) 3HAYHO TOJIMIIHIACH SKIiCHI TOKa3HH-
K{ TYMYCY B YOPHO3EMi OMi30JIcHOMY. Y CKJIafi Tymycy Ha (oHi crabimizarrii
BMICTY (pyJIBBOKMCIIOT TiJIBUIILYBaBCS a0CONIOTHHI BMICT TYMIHOBUX KHCIIOT i
HETIIPOJTi30BaHOr0 3aMumiKy. Ile oOyMOBHIO YTBOPEHHS CTAaOUIBHIIIOTO
rymarHoro Tuiy rymycy. CriBBigHomeHHs Crk:Cdk Ha KiHelb Apyroi poTarii
JI0 TTIOYaTKOBOT'O B TYMYCi OpHOTO mapy 3pocio 3 1,60 no 1,73, migopHoro — 3
1,48 mo 1,61.

[loennane BHeCeHHS MiHepaJbHHX JOOpPHMB 1 TOOIYHOT HPOIYKIii
(NsoP42,5Ks0 + mobiuna mpoaykitist Ha 1 Ta ciBO3MIHHOI IIJIOMII) 328 BIUNTHBOM
Ha SKICHHH CKJIQJI TyMyCy HE ITOCTYINaJIOCh TPaJuILiiHIi OopraHo-MiHepa-
JBHIN cucTeMi yJoOpeHHs. YIIPOJOBXK JIBOX pOTallii OioJorizanii cucremu
yno6penns criBBigHomeHHss Crk:Cpx y rymyci OopHOro Imapy 3pocio 3
1,52 no 1,75, minopuoro — 3 1,47 no 1,57.

3a opraHo-MiHepambHOI CHCTEMH YHOOPEHHS BHSBICHO ITiBHIICHHS
BMICTy TYMIHOBHUX KHCJIOT 3B’S13aHUX 3 KaJIBIIIEM, III0 TIOCHITIOBAIO iX BHYTpI-
MIHIO CcTa0LMBHICTE. [loeHAaHe BHECEHHS MiHEpaJbHHUX 1 OpraHiYHMX HOOpHB
30UTBIITYBAJIO BMICT HETIIPOIII30BAHOTO 3ATUINKY y CKIIAi TYyMyCy Ta abCOII0-
THHH BMICT J1abLTBHOTO TyMycy Yy IpyHTI — BiznoBiguao Ha 0,01-0,06% ta 0,09-
0,19% y ByrieneBoMy ekBiBasieHTI. Lle Bkasye Ha KOMIUIEKCHHUI XapakTep
MPOIIECIB TYMYCOYTBOPEHHSI, SIKi CYIIPOBOJUKYIOTHCS YTBOPEHHSIM HE TLIBKH
JIETKOPO3YMHHUX TPYIl TYMYCY, ajie i NIMOOKOK TpaHCOPMAITIE€r0 OpraHiuHOl
pPEUOBHHU JTIOOPHWB B MAJIOPYXOMi 1 JIOCHTh CTaOUIbHI HWOTO CKIIAJOBi, IO
CBITYUTDH PO PO3MIMPEHUI XapaKTep BiATBOPEHHS POIOYOCTI YOPHO3EMHUX
1pyHTIB [317].

HaiiBuima cTabiIbHICTE CIIOIYK TYMYCY YV IPYHTI JOCsTanach 3a opra-
HiYHOI cucTeMH ynoOpeHHs (106iyHa mpoaykuis + 12 T rHoro Ha 1 ra ciBo-
3MiHHOI mioii). ['yMyc xapakTepu3yBaBcsi BUCOKUM aOCOIIOTHUM BMiCTOM
ryminoBux kuciot (0,72%) Ta moMiHyBaHHAM y IX CKJIaai cTaOiIbHHX
3B’sI3aHUX 3 KalbllieM (pakiiif. YTBOPEHHS TyMyCy CYNPOBOJIKYBAJIOCh
HalBUIINM cTyneHeM oro rymidikamii — Crk:Cox = 1,85.
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3 METOI0 MPOTHO3YBAaHHS BMICTY TYMYCY B YOPHO3EMIi OITi[30JICHOMY
HaMH OyJi po3po0JICHI MaTeMaTHYHI MOJIEI JUTS Pi3HUX CHCTEM yIOOpeH-
HA. 7 1[bOT0 BUKOPHCTOBYBAIIM METO] PETPECiHHOrO aHali3y, 3acToCy-
BaHHS SKOTO JTO3BOJIMJIO OTPUMATH JIIHIMHI PiBHSIHHS perpecii.

Pospaxynku npoBoaniym 3a nporpamHoro 3adesnedenns Excel mos-
XOM aIpoKCHMAaIlil eKCIEPUMEHTANBHUX JaHUX 32 JOMOMOTOI0 TpPEH/A.
AJIeKBaTHICTh OTPUMAHMX JIHIHHUX MOJIENed B IIJOMY MEpeBipsuid 3a
kpurepiem Pimepa (F), a mocToBipHicTh KoedilieHTIB perpecii — 3a KpuTe-
piem Crronenra (t).

[Iporuno3 BwmicTy rymycy Ha mepioa mo 2050 p. cBimuuTh, 10 3a
MiHEepaJbHOT CHCTEMH yIOOpeHHS BiAOYJEThCS 3HM)KEHHS aOCOIIOTHOTO
BMICTY TYMyCy B OPHOMY IIIapi YOPHO3EMY OITiI30JICHOT0 BaXKKOCYTJIMHKO-
BOTO, BIpOJOBK HacTymHuX 40 pokis, Ha 0,69%. 3a oprano-MiHepaibHOT
CHCTEeMH YAOOpeHHsS OYiKY€eThCS MiJBUINEHHS BMICTY T'yMYCy 3a 3a3Hade-
Hui nepion Ha 0,16%, 3a MOEIHAHOTO BHECCHHsI MiHEpalIbHHUX JOOPHB 1
no6iuHoi npoaykuii — Ha 0,19%, THOW 1 MoGiuHOT poaykuii — Ha 0,44%
(Tabm. 3.4).

Tabauys 3.4 IIporuo3 BMicTy ryMycy B YOpHO3eMi OMi30JIeHOMY 32
pi3HMX cucTeM y100peHHs, %

No BHeceHo 100puB IIporuo3, pik
Bap.| Ha 1 ra ciBo3minHoi | PiBHsiHHS perpecii [ 2020 | 2030 |2040| 2050
IO
1 |be3 nobpus (koHTposs) |y =-0,0145x +2,9083 | 2,46 2,31 2,17 2,02
2 | NsoPa2,5sKs0 y=-0,017x +2,9733 2,45 2,28 2,11 1,94
NsoP42,5Ks0+ mobiuna |y =0,0045x +2,9617 3,10 3,15 3,18 3,24
MIPOAYKIIis
5 |NsoPs2,5Ks0 + 12 T/ra y=0,004x + 3,01 3,13 3,17 3,21 3,25
THOIO
12 |12 t/ra rHotO + noGiuna |y = 0,0105x +2,9517 3,28 3,38 3,49 3,59
MPOAYKIIis

ITpuMiTKa. X — 9MCII0 POKIB Bij yacy gociimkeHb (1989 p.); y — BmicT rymycy, %

Otxe, TO€HAHE 3aCTOCYBaHHS MOOIYHOI MPOAYKINT 1 MiHEpaIbHIX
JOOpHUB 3a HECTIHKOro 3BOJOKEHHS B 30HI JlicocTery BHSBIEHO e(eKTH-
BHUM arpoxXiMi4YHMUM 3axXOOM, SKHH JI03BOJISIE CTAaOUII3yBaTH TYMYCHH
(GoHI YOpHO3eMy OIIiA30JICHOT0 BaKKOCYIJIMHKOBOTO Ta CIPHSE IMOKpa-
MICHHIO SKICHOTO CKJIay TymMycy. BBeleHHs eeMeHTiB OioJorizarii 3a0e3-
redye KUTBbKICHI 1 SIKiCHI mapaMeTpu TyMycy sK 1 3a TpaJuIiiHOI opraHo-
MiHEepaJbHOT CUCTEMH yIOOpEHHSI.
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Ha 4opho3emi BUIIyTyBaHOMY CEpEIHBOCYIJIMHKOBOMY CTaH TIyMYCY
IPYHTy BHBYIM B CIiBO3MIHaX pi3HOI CTPYKTYpH 32 BIUIUBY CHCTEM
YIOOpEHHS: TPETs poTarlisi — 3epHo-TpocarHa (mpocartaumu 40%, 6000BIMH
10%), ueTBepTa — IwI0A03MiHHA (TpocamHux 16,7%, 6000Bux 33%).

BupoiyBanHst KyJapTyp 0€3 BHECEHHs JOOpPHB Yy 3€pPHO-TIPOCAITHIN
CiBO3MIiHI (TpeTs poTallis) CypoBODKYBaJIOCh 3MEHILIEHHAM BMICTY TyMY-
cy B mapi 0-30 cMm Ha 0,27%, 30-40 cm — 0,10%, 40-60 cm — 0,02%. Llopi-
YHi BTpaTH ryMycy B miapi 0-60 cM B TpeTiid poTallii CTAHOBHJIN Y ByTJIeIe-
BOMY ekBiBasieHTi 1,14 T/ra, 3a 00CATIB HAIXOKEHHS BYTJICIIO OPTaHIqHOT
pedoBuHHU y rpyHT — 0,23 T/ra B pik (Tadmn. 3.5; 3.6).

Tabauya 3.5 BB cucTeM yA00peHHs i CTPYKTYPH ciBO3MiHM Ha
AUHAMIKY BMiCTY ryMycy B YOPHO3eMi THMIIOBOMY BHJIYTYBAHOMY,
BLICC, 1996-2011 pp., %

Bueceno 100puB lap ITouarok Kinenn Kinenn
Ne Ha 1l ra IPYHTY, 111 poraumii, III poranii, | IV poramii,
Bap. ciBO3MiHHOT cM 1996 p. 2006 p. 2011 p.
IO

11 |be3 nobpus 0-30 3,49 3,22 3,15
(KOHTpOJIB) 30-40 3,05 2,95 2,92
40-60 2,82 2,80 2,80
2 | NsoPscKeo 0-30 3,65 3,42 3,34
30-40 2,96 2,88 2,85
40-60 2,74 2,71 2,69
4 | NsoPesKes + mobiuna 0-30 3,80 3,76 3,80
MIPOIYKIIis 30-40 3,04 3,01 3,03
40-60 2,87 2,86 2,86
13 | NsoPscKes + 0-30 3,71 3,64 3,67
9 T/ra raoI0 30-40 3,12 3,09 3,11
40-60 2,77 2,77 2,78
HIPos 0,07 0,07 0,04
P, % 1,5 1,6 1,3

IMpumitka. [lo3y BHeceHHs MiHepanbHHX 100puB y IV poramii 3MmeHIIEHO 10
Na3P43K43, rHOIO — 10 8,3 T Ha 1 ra CiBO3MIHHOT ILJIOIII].

i maHi y3romKyoThes 3 pesyibTaTaMu gociiukeHs JI.A. bapmreii-
Ha, 1.C. lllkapegnoro, B.M. Slkumenka [6], e BUPOIIyBaHHS KyJIbTyp Oe3
BHECCHHS 100pUB BIPOAOBXK 20-TH POKIB MPU3BEJIO JO 3MEHILICHHS BMICTY
TYMyCy B OpHOMY IIapi HYOpPHO3eMY BHJIYT'YBaHOTO: Yy TUIOJO3MIHHIN
ciBo3mini — Ha 0,14 %, 3epuo-mpocanniit 3 50% npocanuux Ha — 0,43 % i
3epHO-TIpocarnHiii 3 25 % npocanuux — Ha 0,36 %.
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VY mnono3MiHHIM CiBO3MiHI ("4eTBepTa poTamis) 3a BUPOLIYBaHHSA
KynbTyp ©0€3 BHECeHHS [OOpHMB BMICT TyMYCy BIIPOJOBX poTamii
3MEHIITyBaBcs mepeBakHo B opHOMY (0-30 cm) Ta migopaomy (30-40 cm) —
BignosigHO Ha 0,07% Ta 0,03%. lllopiuni BTpaTn rymycy B mapi 0-60 cMm B
YeTBepTiil poTalii cTaHOBWJIM y ByriienieBomy ekBiBaieHTi 0,48 1/ra, mo
MOPIBHSHO 3 3ePHO-TIPOCAITHOIO CiBO3MIHHOIO OyIi10 MeHtIe Ha 0,66 T/ra.

3MeHIIIeHHS YacTKU OypsAKiB IIYKPOBHX y CIBO3MiHI Y/BiuUi Ta HACH-
YCeHHS CiBO3MIHM 0000BMMU KynbTypamu a0 33% waiike yaBidi 3HHU3WIO
BTpaTH TYMyCy B IPYHTI 3a paxyHOK MpomeciB MiHepamizamii. Ha mymky
JL.A. Beprynbogoi, JI.A. bapmretina, B.1. Kopnienka [19], SLI1. Lges, H.K.
[IIumancbkoi [341] iHTEHCHUBHE 3MCHIIEHHS BMICTYy TYMyCy Y IpYHTI B
ciBo3MiHi 06e3 0000BHX KyJbTYp IMOB’SI3aHO 3 MAJIMMHM 3ariacaMu 010JIOTid-
HOTO a30Ty Ta IIiIBUIEHOI0 MiHepaJlizaIli€lo OpraHigHOl peYOBHUHH.

3a MiHepanbHOI CHCTEMH yIOOpeHHs 30epiraiics BUCOKI TEMITH MiHe-
pastizailii r'yMycy B YOpHO3E€Mi TUTIOBOMY BHIIyTyBaHOMY. BHeceHHs MiHepa-
TpHUX 100puB B 3epHO-TIpocarnHiit ciBo3MiHi (NsoPesKess Ha 1 T@ ciBO3MiHHOT
IUTOIII) 3HU3WIIO BMICT TyMyCy M0 TO4aTKy potarii B mmapi 0-30 cM — Ha
0,23%, 30-40 cMm — 0,08%, 40-60 cm — 0,03%; ruiomo3minHii (N43P43Kas Ha 1
ra ciBo3MiHHOI 1wroni) — BifnosiaHo Ha 0,08%, 0,03% Ta 0,02%. [Tpu npomy
mIopiuHi BTpaté TyMycy B mapi 0-60 cM CTaHOBHIH y BYTJICIIEBOMY €KBiBa-
JIeHTI B 3epHO-TIpocanHiil ciBo3mini — 1,0 T/ra, miomo3minsii — 0,62 T/ra.
[Tepexia 1o MI0103MIHHOT CIBO3MIHM 3HAYHO 3HWU3WB MiHEPAJIi3allito TyMycy
y BepxHboMy 0-30 cMm mapi rpyHTy. Bucoki Temmnu MiHepamizaiii rymycy
IPYHTY 32 HACHYEHHS 3€pHO-0YPAKOBOI CIBO3MIHM MIPOCAITHUMH KYJIbTYPaMH
Ha 40% crocrepiramu B qocmimpkennsx SL.IT. Lses [317].

3a opraHo-MiHEpajabHOI CHUCTEMH YAOOPEHHSM Yy 3€pHO-TPOCAIHIN
ciBo3MiHi BMicT rymycy y mapi 0-30 cM BIpOZOBX poTamii 3a BHECEHHS
NsoPssKess + 9 T rHOIO Ha 1 ra ciBo3MinHoi mrom 3MeHmuBscs Ha 0,07%, 3a
BHeceHHsI NsoPssKes + mobiuHa nmpoaykiist Ha 1 ra ciBO3MiHHOI ILIOIII — HA
0,03%, 1110 MOKHA BBaKaTH JINIIIE TEHACHIIIEIO 10 3HMKCHHS.

3a opraHo-MiHepaJIbHOI CHCTEMH YA00peHHs y IUIO03MIiHHIH CiBO3-
MiHHI BMICT TyMycCy CTa0iJi3yBaBcsi y YOPHO3eMi THIIOBOMY BHIIYT'YBaHO-
Mmy. Iloennane BHeceHHS MiHepanbHUX A00pHB 1 THOIO (Ns3PisKas + 8,3 1
THOIO Ha 1 Ta CIBO3MIHHOI IUIOINI) 3a0€3MeUnyIo MOPIYHE IMiIBUIICHHS 3a-
naciB rymycy B mapi 0-60 cm — Ha 0,26 T/ra y ByIJielleBOMY CKBiBaJCHTI;
MiHepaibHUX 100puB 1 mobiyHoi mpoaykuii (N43Ps3Kas + mobiuna mpomyk-
mist Ha 1 ra ciBo3minuoi mromti) — 0,28 1/ra. Lle cBiguuTh Tpo Te, IO B
CiBO3MiHAX 3 HU3BKUM HACHUCHHSIM IMPOCAITHUMHU KYJIBTYPaMU i BUCOKOIO
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94acTKOI0 OOOOBHMX BHECEHHS CEpeIHIX /103 MiHEpaJbHHX 1 OpraHiyHHX
n00puB, a00 MiHEpaIbHUX JOOPWB IOEJHAHO 3 MOOIYHOIO MPOIYKINIEI0
MoOyKe OyTH ZOCTaTHIM JUIs cTabimi3amii ryMyCHOTO CTaHy IPYHTY.

Cuctema ynoOpeHHS 1 CTPYKTypa 3epHO-OYypsSKOBOi CiBO3MiHH
3laTHI MOMITHO BIUIMBATH Ha fAKICHI MOKa3HUKH rymycy [3, 80, 217].
JlocmipKeHHS TIPOBEACHI HA YOPHO3EMi THIIOBOMY BIIIYTYBAaHOMY
MOKa3aJiy, 10 HaliHTeHCUBHIIIE SKiCHI MOKa3HUKH T'YMYCy 3MiHIOBAJIHCh
Yy 3€epHO-TIPOCAaIHiil ciBo3MiHI. BupomryBanHs KyJnbTyp O3 BHECCHHS
MOOPHUB BIPOAOBK TPETHOI pOTallii 30LIBIINIO YaCTKYy (PYIBBOKUCIOT Y
CKIaal rymycy i oOymoBmiIo 3MeHmieHHs criBBigHomeHHs Crk:Cok B
opaomy 0-30 cm mapi — ma 0,18 (tabm. 3.7). B ymoBax miomo3MiHHOT
ciBo3MiHM (4-Ta porTalisf) SKICHI NMOKa3HWMKH TyMyCy y BapiaHTi 0e3
3aCTOCYBaHHS JTOOPHUB CTa01TI3yBaUCh.

3acrocyBaHHsS MiHEpaJIbHOI CHCTEMH yIOOpEHHs MMOCHIIIOE AecTali-
J3aIi0 TYMyCy B YOPHO3EMi THIIOBOMY BIITYTYBaHOMY. BHeCeHHs MiHe-
paNbHUX JOOPHB y 3€PHO-IPOCANHIN CiBO3MiHI 3MEHIIWJIO CITiBBiIHO-
meHHs Crk:Cok Brponosxk porarii Ha 0,09, mnoxo3minnii — 0,04. 3By-
JKCHHsI CIIBBIJHOIICHHS Bi0OyBajoCh 3a paXyHOK 3MCHIICHHS aOCOJIOT-
HOTO BMICTY TYMIHOBHX KHCJIOT Ta 30€peXeHHS Ha I0YaTKOBOMY piBHI
BMicTy (pynbBOKHUCIOT. Lle € cBimYeHHSIM TOTO, IO B Yaci 3a MiHEpPaIbHOT
crucTteMH yaoOpeHHs Bij0yBaMch nporecu pynapBaruzaiii rymycy. Ocob-
JIMBO IHTCHCHMBHO BOHHM TIPOXOJUIU Yy 3€pPHO-TIPOCAIHIA CiBO3MIiHI 3a
YaCTKH MpocarHux KyibTyp 10 40% 1 3a BincyTHI B 1i CTpyKTypi Oararo-
piYHUX TpaB.

PyxoMicTh T'yMiHOBHX KHCIIOT 3a BHECCHHS MiHEpaJbHHX OOpHWB
MiJIBUINYBajiack. YacTKa BUIBHHX 1 3B’ A3aHUX 3 MIBTOPAOKCHUIAMH T'yMiHO-
BHUX KHCIIOT Bij iX 3arajbHOro BMicTy y mapi 0-30 cm cranosmia 20,7-
21,5%, mo mopiBHAHO 3 BapiaHTOM 0e3 JOOpHB BIPOJOBXK POTAIlii CiBO-
3MiHu Oyno BUIUM Ha 4,6-5,6%.

[TigBuimeHHs: MOOUTLHOCTI TYMIHOBHX KHCIIOT BiOyJIOCh 1 B HIDKHIX
mapax rpyuty. B mapi 30-40 cM vacTka BHIIE 3a3HaYCHOI (pakIlii r'yMiHOBUX
KHcIoT cranoBmwia 16,7-18,3%, 40-60 cm — 16,4-17,2%, 1o Oyino OLThIINM,
HiK 0€3 3acToCcyBaHHS TOOPHB BimmoBinHO HA 2,2-2,7% Ta 2,1-3,1%.

SlkicHMIA CKJIaj TyMyCy IOMITHO TOJIIITYBaBCS 3a OpTaHO-MiHepa-
IIbHOT cucTeMu yao0peHHs. [loeqHaHe 3acTOCyBaHHS MiHEpaIbHHUX JI0OPUB
1 THOIO, a00 MiHEpaTbHUX MOOPHUB 1 MOOIYHOT MPOMYKINI ITiIBUIIYBAJIO
aOCOJFOTHUI BMICT TYMIHOBHX KHCJIOT Y IPYHTI TIOPIBHSHO 3 MiHEpaJIbHOIO
CHCTEMOIO YI0OpEHHS BIPOJOBK POTALlii 3epHO-TIPOCAITHOI CIBO3MIHU — Ha
0,04-0,06%, nmomo3miaHoi — Ha 0,06-0,10% Ta cTabimizyBano aOCOTOTHY
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ix ximpkicTh Ha piBHI 0,85-0,89%. IlopiBHSIHO 3 BapiaHTOM 0e3 10OpHUB 3a
OpraHO-MiHEpaIBbHOI CHCTEMH yJOOPEHHS IiIBUIYyBaJIacCh PyXOMICTb I'yMi-
HOBUX KHCJIOT y BepxHboMy 0-30 mapi rpyHTy. 3a ZOMiHYBaHHS y CKIIaji
TYMIHOBHX KHCJIOT (pakiii 3B’s3aH0i 3 KanbuieM (79,3-81,6% Bin ix 3ara-
JIBHOTO BMICTY), 9YaCTKy BUIBHHMX Ta 3B’SI3aHHX 3 IMIBTOPAOKCHJIAMH KHCIOT
MOPIBHSHO 3 KOHTpoJIeM 0e3 moOpuB 3pocia Ha 3,0-4,5% i ctanosmna 18,4-
20,7%, 110 BKa3ye Ha IHTCHCHBHIIINH Nepedir MporeciB r'yMyCcOyTBOPEHHS
B IIUX BapiaHTax.

Bennuuna cmiBBigHomeHHs Crk:Cdx MOMITHO 3anexana Bif CTpy-
KTypH CIBO3MiHHM. BupolyBaHHs KyJIbTYp Yy 3€pHO-TIpOCAmHii CiBO3MiHI
MTOCHUITIOBAJIO HAKOMMMYEHHS (YJIbBOKHUCIOT y BEpPXHIH 4YacTHHI mpodiiro
BHACHiI0K yoro criBBigHomeHHS Crr:Ck ynpoaoBK poTallii 3MEHIITHIOCh
3a MOETHAHOTO BHECEHHS MiHEPAJILHUX JOOPHB 1 MOOIYHOT MPOIYKIlii — Ha
0,08, minepanpHUX 100puB 1 rHOIO — Ha 0,04 1 cTaHOBMIIO BiANOBiAHO 1,67
ta 1,74. Y mnono3MiHHIM CiBO3MiHI 3a pPaxXyHOK 3MEHIICHHS YacCTKH
MIPOCANHMX i 30UIBIIEHHS YacTKH 0000BMX KyJIbTYp BigOyBanack crabimiza-
1is gxicHoro ckiaxy rymycy. CriBBigHomenHs Crk:Cdx BIIPoOIOBXK poTa-
il BUPOCIIO 3a TOE€JHAHOTO BHECEHHS MiHEpaJbHUX J0OpWB 1 1MOOiYHOT
npoxykuii Ha 0,15, MiHepansHHUX 100puB i rHOIO — Ha 0,03 1 cTaHOBWIIO Bi-
nrosigno 1,82 Ta 1,77.

3a opraHo-MiHepaJbHOI CHCTEMH yJIOOPEHHS MMOMITHO 3pOCTaB HEPO-
3YMHHHUN 3QJIUIIOK Y CKIIaJi TYMYCY, IO TaK0X OyJI0 XapaKTepHUM JJIs Be-
pxaboro 0-30 cm mapy. Ha kinenp apyroi poraiii abconmtoTHa 4acTka He-
PO3YMHHOTO 3alIUIIKy IOPIBHIHO 3 KOHTpojeMm 30umbmuiace Ha 0,12-
0,14%, 110 cBiTYHUTH MPO KOMIUIEKCHUH XapakKTep MPOLECiB T'yMyCOYTBO-
pEeHHS, K1 CyNPOBOIKYIOThCS TIIMOOKOI0 TpaHC(HOPMAIIi€r0 OPraHivuHOI pe-
YOBHWHHM JOOPUB B MAJIOPYXOMi 1 JOCUTH CTaOIIbHI CKJIaI0BI TYMYCY.

OTxe, 32 OpraHo-MiHEpaIbHOT CUCTEMHU YAOOPEHHS YCTaHOBJIICHO CTa-
Oumizamio BMICTy TyMyCy y TUIOJIO3MiHHIM CIBO3MiHI Ta 3MCHIIEHHS HOTO
BMICTY Yy 3€pHO-TIPOCAIHii ciBo3MiHI. SIKiICHHI CKJIag TyMyCy 3a OpraHo-
MiHepaNbHOI CHCTEMH YIOOpPEHHS IMOKPAIIyBaBCs: MMiIBUILYBaBcs aOCOIO-
THUH BMICT TYMIHOBHX KHCJIOT MOPIBHSHO 3 MiHEpPaJIbHOIO CHCTEMOIO yJIO-
OpenHs y 3epHO-TIpocarnHiil ciBo3miHi — Ha 0,04-0,06%, TUT0M03MIiHHIN — Ha
0,06-0,10%; cmiBBigHomeHHs Crk:Cox crabinizyBanocs Ha piBHi 1,77-1,82.
Tpancdopmarist opraHiuHOT peHOBHHHU JTOOPUB CYTIPOBOIKYBAIACh 3POCTaH-
HSIM a0COJIFOTHOTO BMICTY HEPO3UMHHOTO 3IMIIKY Y CKIIa/Ii TyMycCy.

Pesynbratu mociikeHb B YOPHO3EMi TUTIOBOMY BHIIYT'YBaHOMY JIETKO-
CYTJIMHKOBOMY TIOKa3aJId, 0 BMICT TYMYCYy Y JIaHIIl 3epHO-OypsKOBOI CiBO-
3MIiHU 3 TOPOXOM 3a BHECECHHSI MiHEpaJbHHUX N0OpWB B 103ax NsoP2oKs3o Ta
Ne6,7P26,7K40 3MeHIIIMBCS 10 movyaTkoBoro B opHomy (0-30 cm) miapi Ha 0,08-
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0,09%, mgopaomy (30-40 cm) — Ha 0,05%. 3araneHi BTpaTn rymycy y mapi 0-
40 cm cranoBmmm 1,85-2,04 T/ra y ByriieneBoMy €KBiBaIeHTI, 110 TIOPIBHSIHO 3
KOHTpoJieM 0e3 mobpus Oymo Oimsmmm Ha 0,45-0,64 T/ra. 3MiHA CHiBBiIHO-
IIICHHS eJIEMEHTIB JKUBJICHHS y CKJIAJII MiHEPAIBHUX JIOOPHB HE BIUTUBANIA iCTO-
THO Ha CTaH rymycy IpyHTy (Tabm. 3.8, 3.9).

Tabauys 3.8 AunaMika BMicTy TyMycy B YOPHO3eMi THIIOBOMY
BIJIYTYBAaHOMY JIETKOCYTJIMHKOBOMY 32 Pi3HMX CHCTEM yI00peHHs,
YIJIACC, 2006-2010 pp., %

Ilap rpyHTYy, cM

Ne BHeceno 106puB 0-30 | 30-40] 0-30 | 30-40 | 0-30 | 30-40
Bap. Halra MOYaTOK JIAHKH,| 3aBepLIeHHA + /10
JIAHKH CiBO3MiHH 2006-2008 pp. JIAHKH, M0YaTKOBOTO

2008-2010 pp.
1 | be3 noOpuB (KOHTPOIIB) 4,02 3,87 3,96 3,83 -0,06 -0,04

3 | NsoPaoKso 406 | 394 | 398 | 389 | -0,08 | 0,05
15 |N7ssP2oKoo 401 | 300 | 391 | 384 | -0,10 | -0,06
18 |NsoPsoKso 403 | 391 | 396 | 385 | -007 | -0,06
20 | NsoP2oKas 401 | 300 | 392 | 385 | -0,09 | 0,05
4 | Nes P 7Kao 402 | 390 | 393 | 385 | -0,09 | 0,05

NsoPaoko 13,3 w/ra 398 | 392 | 399 | 393 | 001 | 001
6 | 13,3 t/ra raoio 397 | 389 | 400 | 3,90 | 003 | 001
10 | Cupepar (ripunis 6ina) 4,02 3,87 4,00 3,86 -0,02 -0,01
11 |NsoP2oKzo + cuepar 409 | 384 | 406 | 382 | -0,03 | -0,02

12" | NsoP2oKso + cunepar + 399 | 3385 | 405 | 387 | 006 | 002
no0iuHa NPOIYKILis

HIPos 0,06 0,04 0,05 0,04 - -
P, % 1,6 1,3 1.4 1,3 - -

Cra0imi3arito BMICTy TyMyCy B YOPHO3€Mi THIIOBOMY BHJIYT'YBaHOMY
BHSIBIICHO 32 OPTaHigYHOi Ta OpraHO-MiHEPaTbHOI CHCTEM YHOOpeHHS. 3a-
cTocyBaHHs THOIO (13,3 T/ra maHKU CiBO3MIHH) 200 MOKHUBHOI CHAEpaITb-
HOI KyJIBTYpH TipuuIi 01101, a TaKOXK MOETHAHE iX BHECEHHS 3 PEHOMEH]I0-
BaHOIO /103010 MiHepanbHuX n100puB (NsoP20Ks3p + cumepar Ha 1 ra maHku
CiBO3MiHM) 320€3MeUnII0 MIOpiYHe HAJXO/KEHHS OpraHiYHO1 PEYOBUHH 10
IPYHTY y ByrjieneBoMy ekBiBaieHti — 0,97-1,62 t/ra. 3a BHecenHs 13,3 T
THOIO Ha | Ta JaHKW CIBO3MIHH BMICT T'yMyCy Y IPYHTI MaB TEHJCHIIIO JI0
MiIBUINCHHS, 8 BHECEHHS 3€JIeHOI Mach Tipuuii Oi0i HaBIAKM — TEH-
JIEHIIII0 10 oro 3MeHIIeHH. [liBUIeH s BMICTY TyMyCy B YOpHO3eMi
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TUMIOBOMY BakKKocyrauHKoBoMy Ha 0,34% 3a 3actocyBanns 10 T/ra THOIO
Bu3HaueHo y nocmimkeHaax F0.0. Tapapixo, JI./I. I'mymenxka [290].

Exomoriuno cTabiibHOI0 BH3HAYCHO CUCTEMY YIOOPCHHS, KA TIepe-
0adae roeHaHe BHECEHHS MiHEpaJbHUX J00pWB, MOOIYHOI MPOAYKIIi Ta
3enenoi Macu ripuuili 61101 (NsoP20K30 + cunepat + moGiuHa MpoAyKIlis Ha
1 ra manku ciBo3minm). ll{opiuHi 0OcATH HAIXOKSHHSI OPraHiYHOI PEUOBHU-
HU B IPYHT y BYTJICIICBOMY €KBIBAJICHTI 3a 11 3aCTOCYBaHHS CTaHOBWIN 2,17
T/ra. Taka KiTBKICTh OpraHivHOT MacH 3a0e3rednia MiIBUIIEHHS BMICTY Ty-
MYCy IO 3aBEpIICHHIO JJAHKH CiBO3MIHH JI0 MOYAaTKOBOTO PiBHS B OPHOMY
(0-30 cm) mapi — Ha 0,06%, migopaomy (30-40 cm) — Ha 0,02%. 3anacu ry-
Mycy B mapi rpyHTy 0-40 cM mpH 11bOMY 301IBIININCH Y BYTJICHIEBOMY €K-
BiBasieHTI Ha 1,28 T/ra, mo Bignosigano 0,43 1/ra MOPIYHOTO ITiABHIICHHS.

3a opraHiyHOi Ta OpraHO-MiHEepalIbHOI cHUCTeM YNOOPEHHS BHSBIICHO
ICTOTHE TTOKpAIIEHHS TYMyCHOTO CTaHy YOPHO3EMY THIIOBOI'O BHITyI'YBaHOTO
TIOPIBHSHO 3 KOHTpoJieM Oe3 1o0puB. 1o 3aBepiIeHH!O JIaHKK CIBO3MIHH 3aria-
cu rymycy B 0-40 cM mapi IpyHTY TOPIBHSHO 3 KOHTPOJIEM 32 BHECEHHS THOKO
(13,3 1/ra maHKM CiBO3MiHHM) ITiJIBHIILYBAINCH Y BYTJICIICBOMY €KBIBAJICHTI Ha
2,04 T/ra, THOW TOETHAHO 3 MiHepanbHUMHU HoopuBamu (NsoP20Kszo + 13,3
T/ra THOIO) — Ha 1,66, 3a0proBaHHs Ha JOOPUBO cuepary (Tipuuilt Oira) — Ha
0,95, cunepaty 3 minepambauMu g00puBaMu (NsoP20Ks3g + cunepar) — Ha 0,70,
cujiepaty i3 oOIYHOI0 MPOAYKITi€ro 1 MiHepaTbHUMH To0prBamMu (NsoP20Kso +
cujiepart + nmobivHa poIyKinis) — Ha 2,68 1/ra.

OTxe, BMICT TYMYCY B YOPHO3E€Mi THIIOBOMY BIUIYTYBAaHOMY JIAHKH 3€-
PHO-OYPSIKOBOT CiIBO3MIHH 3 TOPOXOM ITOMITHO CTa01i3yBaBCs 32 OpraHO-Mi-
HepaJibHOI CHCTeMH ynoOpeHHs. HalieeKTHBHIIIMM BH3HAYEHO NOEHAHE
BHECEHHsI MiHEpAJIbHUX JOOPUB, MOOIYHOT MPOAYKIIT Ta 3eJIeHOi MacH Tip-
gumi 61101 (NsoP20K30 + cuaepar + no6iuna npoaykiis Ha 1 ra JJaHKu CiBo-
3MiHH).

3a AKICHUMH XapaKTepUCTHKAMH TyMyC YOPHO3eMY THITOBOTO BHIIYTY-
BaHOT'O JIETKOCYTJIMHKOBOTO BIHOCHTBCS 110 (DYJIbBATHO-TYMAaTHOTO THILY.
[To 3aBepineHHIO JJAaHKK CiBO3MIHU y BapiaHTi 6e3 100puB rymyc opuoro (0-
30 cm) mapy MmictuB ryminoBux kuciot 0,78%, ¢ymeBoxucior — 0,64%, 3a
criBBigHomeHHs Crk:Cox — 1,22. B mimopromy 30-40 cm mapi criBBigHO-
menHs Crk:Cdx migsumryBanock 10 1,31, o Bka3ye Ha CTAHOBICHHS CTa0i-
JBHOCTI TyMycy (Tabm. 3.10).

Brecenns miHepaibHUX 100pHUB y 1031 NsoP20K30 Ta Nee,7P26,7Kas0 Ha 1
ra JIaHKH CiBO3MIHH ITiIBHIIYBAJIO PYXOMICTh TYMIHOBHUX KHCJIOT Y CKIIaJi
TyMyCy OpHOTO mmapy IpyHTy. llopiBHSHO 3 BapianTOM 0€3 100pUB y CKIaai
TYMIHOBHX KHCIIOT TIO 3aBEPIICHHIO JJAHKH CIBO3MIHU 301IBIINIIACEH
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yacTka (pakiii 3B’A3aHUX 3 MIBTOPAOKCHIAMH Ta 3MCHIIMIACH YacTKa
(paxii 3B’ s13aH01 3 KanbmieM Ha 6,4-7,9%. OCHOBHI TOKa3HUKH SIKICHOTO
CKJIay TyMyCy IpH LIbOMY 3aJHMIIAIMCh Ha PiBHI BapiaHTy 0e3 HOOpHB:
BMicT rymiHoBux kucioT — 0,80-0,81%, dbynsBokucior — 0,63-0,64%,
cuiBBimHomernHuss Crk:Cox — 1,27. lle o3Hagae, moO KOPOTKOTpUBAIE
3aCTOCYBaHHA pPEKOMEHJIOBaHOI Ta IMJBUIIEHOI J03M MiHEepaJllbHUX
IOOpUB HE TPHUBOJIWTH JIO 3HA4YHOI gecTabumi3ailii sSKICHOTO CKIamy
rymycy.

[NokpamaHHs AKiICHUX NOKAa3HHUKIB I'YMYyCY BHSBIICHO 32 OPTaHIYHOT
Ta OpraHo-MiHepaiabHOI cucTeM ynoOpeHHs. Buecenns 13,3 T rHoro Ha 1
ra JaHKW CiBO3MiHM a00 3a0proBaHHSA Ha JMOOPHBO 3€JIEHOI MacH TipUHMIl
015101 3a JOCTaTHHOT'O 3BOJIOKEHHS MAJIO OJHAKOBHI BIUIMB Ha SKICHUH
CKJaJl TYMYCy YOpPHO3EMY THIIOBOI'O BHJIYI'YBaHOTO: CITiBBITHOUICHHS
Crx:C¢x cranosmio 1,41, mo mopiBHAHO 3 BapiaHTOM 0e3 n100puB Oyi0
outemum Ha 0,19, a MiHepanpHOIO cucTeMolo ymoOpenns Ha 0,14. Ix
Mo€THAHE BHECEHHS 3 MiHepalbHUMH Jn00puBamMu (NsoP20K3p Ha 1 ra
JMaHKK CciBo3MiHM) 30uTemmmiio crmiBBimHOmEHH Crr:Cox mo 1,43-1,44,
IO CBIMYWTH TPO MiABHIIEHHA CTaOlIbHOCTI TYMYCOBHX MOJIEKYIL.
HaifeexTUBHIIIMM y MOKpaIIeHHI SKICHOTO CKJIaay T'yMyCY BHSIBHIIOCH
MO€HAHE 3aCTOCYBAHHS MiHEpalbHUX JOOpPHB, MOOIYHOI MPOAYKIi Ta
3eneHoi Macu ripumii 01101 (NsoP20K30 + cunmepar + mobiuyHa mpomyKIIist
Ha 1 ra umaHku ciBo3MiHM). [lo 3aBeplIeHHIO JIAHKH CiBO3MIHH
cniBBigHomenHs Crk:Cox cranoBmino 1,46, mo mepeBUITyBaJo BapiaHT
6e3 100puB Ha 0,24.

3a opraHivyHOi Ta OpPraHoO-MiHEpajIbHOI CHUCTEM YIAOOpPEHHS ITiIBH-
IIyBaJach TYMaTHICTh TyMycCy. Y CKJaji TyMycy 301IbIIMIach BiZHOCHA
YacTKa TYMIHOBUX KHCJIOT Ta 3MEHIIWJIACh YacTKa (YJIBBOKUCIOT BiJIO-
BijHO Ha 1,4-2,3% Ta 2,4-3,1%. [Ipu oMy opraniuHi qoOpuBa HeoHa-
KOBO BIUIMBAJIM Ha CTAOUIBbHICTH TYMIHOBHX KHCJIOT. 3aCTOCYBaHHS Ha
noOpuBo cuaepary (Tipuwmini 6i5101), IX MOeTHAHE BHECEHHS 3 MiHEpaIbHU-
MU J0OpUBamMU Ta MiHEpaJbHUMU JOOpHUBAMH pPa3oM 3 MOOIYHOIO
MPOAYKIIO TiJBHIIYBAJIO PYXOMICTh T'yMiHOBHX KHcioT. [lopiBHsSHO 3
BapiaHToM 0e3 JoOpuB y iX CKJIami 3pocia BIJHOCHA 4acTKa (pakiiiit
3B’sI3aHUX 3 MiBTOpaokcuaamu Ha 2,3-7,2%. 3acTocyBaHHS THOIO HE
CIIPUYMHSIIO ICTOTHHUX 3MiH y CKJaai TYMIHOBHX KHCJIOT, CITiBBITHOIIICHHS
PYXOMHX 3B’s3aHUX 3 MiBTOpaoKcuaaMu ¢pakmiid Ta Qpaxmii 3B’s13aHOI 3
KaJIbIIiEM 30epirajioch Ha piBHI BapiaHTy 0e3 100pHUB.
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3.2 MMoxuBHUI pe:xuM 4YopHO3eMiB 3a 20-35 piuHOro 3acrocyBaHHS
a00puB
3.2.1 /lunamika a30THOro )OHAY IPYHTIB

A3OT B KHUTTI POCIIHMH Bijlirpae BaxnuBy (¢izionoriuny poib. Bin
BXOJIUTH JIO CKJIaay OiJIKIB, HYKJICTHOBUX KHCIIOT, XJopodiny, GochaTumis,
(epMeHTIB Ta IHIIMX OPTaHIYHMX PEYOBHH, BIUIMBAE Ha OCHOBHI (hizioyo-
TiYHI TIPOIIECH, BU3HAYAE TUHAMIKY POCTY Ta PO3BUTKY POCIIHH, 3a0e3medye
OTpPUMaHHS BHCOKOI IX TIPOJIYKTHBHOCTI [59].

I3 rpyHTOBOTO pO34MHY POCIHHHU 3aCBOIOIOThH 30T Yy BUIJISAL MiHEpa-
JLHUX aMOHIMHOI Ta HiTpaTHOI (OopM, SKI BIPOJOBXK TEpioAy Bererarrii
MaloTh CKJaJy AWHAMIKY HEpPEeTBOPEHHS y IPYHTI. YMICT MiHEpaIbHOTO
a30Ty B YOPHO3EMHHUX IPYHTaX TICHO MOB'S3aHHUN 3 KUTBKICTIO OpraHi4HOL
PEYOBHHH, BMICTOM BOJIOTH, CHCTEMOIO YJOOPEHHS, CTPYKTYPOIO CiBO3MiH,
arpoTEeXHIKOI BHPOIILyBaHHS KyJbTyp Ta iH. [175, 193, 306].

Ha nymky 1.C. Kpasus [164] 3anacu 3araabHOro a3oTy IpyHTY MOX-
Ha pO3MIAAATH SIK OCHOBHOTO ITOKAa3HMKA HOTO MOTEHMIHHOI POMIOYOCTI, a
KUTBKICTB a30Ty, Ky IOPIYHO BUKOPHCTOBYIOTH POCIIMHU i3 IIUX 3aIaciB, €
YMOBHOIO OJIMHUIICIO aKTyaJIbHOT POAFOYOCTI.

EdexTuBHIM 3aX070M BIUIMBY Ha a30THHHM pPEXHUM IPYHTY € BHe-
CeHHs MiHepaJbHUX Ta opra”igaux mpobpus [55, 120, 193, 362].
3acTocyBaHHSA AOOPHB CYIIPOBOIKYETHCS CKJIAQAHUM MEXaHI3MOM iX mepe-
TBOpeHHs y rpynTi. Jlocnimkenns 3 9N IL.M. Hlusua [358, 359] nokasanu,
o 3a J103u a30THUX J00puB 200 Kr/ra OypsikH IyKpOBi CBOIO MOTpedy B
azoti Ha 57-73% 3abe3neuyBaiv 3a paXyHOK 3amaciB a3oTy rpyHry. [lpu
IbOMY TIPOIIECH MiHepai3allii OpraHiyHOro a30Ty IPYHTY Maiibke yaBidi
MIePEBHIYBaIN iIMMOO1LTI3aIliI0 a30Ty T0OPHB.

3a manumu pocmimkens [1L.M. Husaa, B.M. Bornmapenko [362], R.
Harrision, S. Ellis, R. Cross, O.P. Hodgson [418], D.S. Jenkinson [431]
3aCTOCYBaHHS TEXHIYHOTO a30Ty MiHEpaJbHUX JOOPHB MOPYUIYE IPUPOIHY
piBHOBary MK TIpoliecaMu  iMMOOUTi3amii-MiHepami3aiii, 3yMOBIIIOE
JOAATKOBY MOOLTI3aIiI0 a30Ty IPYHTY, 301IbIIy€e HEMPOAYKTHBHI BTpaTH
a30Ty B pe3yJIbTaTi MPOIECiB BUMUBAHHS Ta eMicii.

EdexkTHBHIIIOI 1 €KOJIOTIYHO 30aJaHCOBAHOIO € OPraHO-MiHEpaIbHa
cucteMa yao0peHHs. BHeceHHs opraHidyHUX JOOPUB MOCHIIIOE IMMOOiTi3a-
LiKHI TpollecH 1 crpusie cTadimi3alli 3amaciB OpraHiYHOTO a30Ty IPYHTY
[343].

IokpamianHio a30THOTO PEXUMY IPYHTIB CIIpHS€ BHPOIIYBaHHS 00-
00BUX KynabTyp. 3a manumu nociimkeHb @.D. Amamens [1] BBeIeHHS IO
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CKJIaJly CiBO3MIHHM OJHOTO TOJsi O00OBOI KyJbTYpH 3allUIIA€ Iicis cede B
JIeTKOTiiposTizoBaHiit opranivyniit Gpopmi Bix 60 no 180 kr/ra a3oty.

OTxe, 3acTOCYyBaHHS B CHCTEMi YZOOpPEHHS OpraHiyHOTO KOMIIO-
HEeHTa Ta BBEJICHHS JIO CKJIaJy 3epHO-OypsiKoBOI ciBO3MiHM 000OBHX Ky-
JIBTYp cupusie ctabimizanii a3oTHoro Gouay IpyHTy. B yMoBax cy4acHoro
3eMiIepoOCTBa €)EKTHBHUM 3aXOJIOM BILIMBY Ha a30THUH PEKUM IPYHTY
MOXe OyTH IIMpOKE 3aCTOCOBYETHCS B CHCTEMi ymoOpeHHs 1moOidHoi mpo-
ITYKIIi1 Ta TTOKHUBHUX CHACPATHHUX KYIBTYP.

JlocmiKeHHsT TIPOBEACHI Ha YOPHO3EMi OIiA30JCHOMY BaXKKO-
CYTTIMHKOBOMY IIOKa3aJld, 10 Y TPYHTI YMPOJIOBXK JBOX POTAlii 3€pHO-
OypsiKOBO1 CiBO3MiHM 0€3 BHECEHHS JOOpWB BiIMIYaJIOCh 3MCHIICHHS
BMICTy 3aranbHOro a3ory B opHoMy (0-30 cm) mapi — Ha 16, mizopHOMY
(30-40 cm) — Ha 9 Mr/100 T TpyHTY.

3a mi"epanbHOi cuctemu ynoopeHHs (NsoPirsKso Ha 1 ra ciBo3miHHOL
TJIOIII1) BTPATH 3arajibHOTO a30Ty B OPHOMY IIapi IPYHTY CKJIaJid Ha PiBHi 16,
migopaomy — 11 Mr/100 T rpynty. 1li BTpatu a3zory 3a BHECEHHsS JTOOPHUB
CTPUYMHEHI ITTOCWICHHSAM TMpOLeciB MiHepami3alil TyMycy, 3pOCTaHHIM
00CATiB BUHOCY a30Ty BPOXKAEM KYJBTYp Ta HEPOAYKTUBHUMH HOTO BTpara-
MM BHACJIJIOK BHMHBAaHHS Ta eMicil. YCTaHOBIIEHO, IO Ha 3alacu
3arajlbHOTO a30Ty IPYHTY iCTOTHO HE BIUIMBAJIO 30UIBIICHHS Y CKJIaJli MiHEe-
paIbHUX JTOOPHUB J03M OJHOTO 3 €JIEMEHTIB KUBJICHHS B 1,5 pasu (Tadum.
3.11).

3a TpaxuniitHoi opraHo-MiHepanbHOi cucteMu ynoopeHHs (NsoPaz sKso
+ 12 T rHOO Ha 1 Ta CiBO3MIHHOI IIONII) BUSBICHO CTA0LTI3AIII0 a30THOTO
¢oHny rpyHTYy. BMICT 3aransHoro a3oty mo 3aBepILeHHIO APYroi poTarii ci-
BO3MIHHU CTaHOBHB B OpHOMY Ii1api — 169, mimopaomy — 152 mr/100 T rpyHTY,
mo Oyso OUTBIIMM JI0 BUXITHOTO piBHS BiamoBimHo Ha 9 Ta 4 Mr/100 r
IpyHTy. [liZBHIIEHHS BMICTY 3araJlbHOrO a30Ty IIOB’SI3aHO 3 JIOJATKOBUM
HOro HaIXO/HKEHHSIM Y TPYHT Y CKJIaJli OPraHiYHOT PSYOBUHH Ta TTOCUIICHHIM
TIPOIIECIB I'YMYCOYTBOPEHHSL.

Bionorizamis B cucteMax yaoOpeHHS NMUISIXOM MOEJIHAHOTO BHECECH-
HS MiHepadbHUX A00puB i mobiuHOoi mpomaykmii (NsoP42,sKso + moGiuna
OpoAyKIiss Ha | ra CIBO3MIHHOI IUIONI) IOCTyMajaach TpagulliitHiit
OpraHo-MiHepaJbHIH cHCTeMi ynOoOpeHHs cTabii3ylo4MM BILUIMBOM Ha
a3oTHHI (HOHI TPyHTY. 3a BBEICHHS €JIEMEHTIB Oiosorizamii 10 cUCTeM
ya00peHHsT BMICT 3arajbHOTO a30Ty B IPYHTI MaB JIMINE TEHJCHIIO /10
MiIBUIICHHS i CTAHOBUB B OpHOMY Iiapi — 163, mimopromy — 150 mr/100 r
IPyHTY. 3HIDKEHHS CTaOili3ylodyoro BIUIMBY Ha a30THHH (DOHI TPYHTY
MOPIBHSAHO 3 TPAJAWLIHHOIO OPraHO-MiHEPAIBHOIO CHUCTEMOIO yIO0OpEeHHs
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TYyT 0OYMOBJICHO 3MEHIICHHSAM KUIbKICHOT'O HaJXOJDKEHHS a30Ty y I'PYHT
y CKJIaJi MoOigHOT MPOIYKITii.

Tabauys 3.11 IlnnaMika 3araibHOT0 a30Ty B YOPHO3eMi OMiI30/1eHOMY
3a TPMBAJIOT0 3aCTOCYBAHHS Pi3HUX cucTeM yaoopennsi, BJICC,
1988-2009 pp., mr/100 r rpyHTY

Ilap rpyHTy, cM

Ne Bueceno 100pus 0-30 [ 30-40 [ 0-30 | 30-40 | 0-30 [ 30-40
Bap. Ha 1 ra ciBo3MiHHOT  |[mouaTok porauii, kineus I porauii, | kineus I porauii,
o 1988-1989 pp. | 1998-1999 pp. 2008-2009 pp.
1 be3 n06puB (KOHTpPOIB) 156 147 147 143 140 138
2 NsoP42,5Ks0 160 149 148 144 144 138
23 N75P42,5K50 158 146 146 140 143 137
19 | NsoPe37Kso 158 148 147 142 140 137
25 | NsoPa2sK7s 158 147 146 142 140 136

Ns0P42,5K 50 + nobiuna

3 . 159 | 147 | 160 | 148 | 163 | 150
HPOAYKITis
s | NsoPesKso+12wra |00 | ag | 162 | 150 | 169 | 152
THOIO
jp | 127rarnoo nobiuma |50 | 46 | 162 | 148 | 170 | 150
MPOAYKIIis
HIPos 6,2 5,8 5,9 5,6 6,0 5,7
P, % 1,8 2,0 1,9 1,7 1,8 1,9

CralinpHicTh a30THOTO (hOHAY TPYHTY AOcATalIach 3a IOEIHAHOTO
BHECCHHS THOIO 1 T00i9HOT mpoaykii (12 T rHOO + MOOIYHA MPOAYKITiS HA
1 ra ciBo3MiHHOI mJIOIi). 32 OpraHiyHOl CUCTEMHU YAOOPEHHS IiABHIIUBCS
BMICT 3arajlbHOTO a30Ty B TIPYHTI MO 3aBEpIICHHIO IPYroi poTarii 10
BHIXIJTHOTO B OpHOMY miapi Ha 12, migopHomy — Ha 4 Mr/100 T rpyHTY.

OTxe, MMO3UTHUBHY AWHAMIKY BMICTy 3arajJbHOTO a30Ty B YOPHO3EMi
OITiZI30JIEHOMY Ba)KKOCYTJIMHKOBOMY BHSBJIICHO 32 IO€JIHAHOTO 3acTOCy-
BaHHsA MiHEpaJbHUX JIOOpWB 1 THOIO, MiHEpaJbHHX JOOpWB 1 MOOIYHOI
MPOJYKIIii, a TAaKOXX THOI 1 MOOIYHOI MpoaykKiii. 3a opraHo-MiHEpaTbHOT
CUCTEMH YAOOPEHHS BIPOJOBXK JBOX POTAIlidi TMiABUINMINCH 3amacH
3araJbHOTO a30Ty MOPIBHSAHO 3 KOHTpoJIeM 0e3 J0OpHB B OPHOMY IIapi Ha
23-29 wmr/100 r rpyHry, mimopHomy — Ha 12-14 wmr/100 r rpysTy,
opraniyHoi — BinnosizgHo Ha 30 Ta 12 Mr/100 r rpyHTYy.
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Posnozin azory mo (pakirisix a30TOBMICHUX CITOJIYK TPYHTY ITOMITHO
3MIHIOBaBCS 3aJIKHO Bif cucteM ymoOpenHs. Ha xoHTposi Oe3 BHeceHHs
JOOpHB 110 3aBEPILEHHIO JPYroi poTalil NepeBaXxain y CKJIali OpraHiyHOro
a30Ty TIPYHTY BaXKKOTiIpoJi3oBaHi (pakiiii: jerkorigposizoBaHa — 24,6
Mmr/100 r rpyHTY, BaxXKoTriaposizoBaHa — 54,6, HETIAPOTI30BAHOTO 3ATHUIIKY
— 58,8 mr/100 r rpynTy, a60 BimnosigHo 17,8%, 39,6% Ta 42,6% Bin cymu
(dpaxuii (Tadmn. 3.12).

Tabauysa 3.12 Bmict ¢pakuiii a30Ty B OpHOMY IIapi YOpHO3EeMY
OMiI30J1€HOr0 32 pi3HuX cucreM yaoopenns, BJICC, 2008-2009 p.,

mr/100 r rpyHTY
" s d o Buicr Dpakuii opram:HTolrlo a30Ty
pap, | 12 1ra ciBosminmoi | minepans-| cyma ; e - -
p- R Horo a30Ty|dpaknii HeI.‘KOFl[[pO- Ba)l.(KOFlllpo- HeTripoJii-
JI130BaHa JI130BaHa 30BaHa
| | be3nobpus 1,8 138 | 246 54,6 58,8
(KOHTPOIIb)
2 | NsoPa2,5Ks0 3,3 141 30,9 52,7 57,4
3 | NsoPaasKso+ 1,7 161 | 30,5 60,1 70,4
1o0iYHa NPOAYKIis
s | NsoPazsKso+ 2.4 167 | 344 63,6 69,0
12 1/ra rHor0
j2 | 12Wrarmoio+ 1,6 168 31,7 63,1 73,2
moGiYHa IPOAYKILis
HIPos 0,1 6,0 1,1 2,0 2.2
P, % 1,4 1,8 1,6 1,5 1,6

TpuBasne 3acrocyBaHHs Juine MiHepatbHUX H00OpHB (NsoPsrsKso Ha 1
ra CiBO3MIHHOT ITJIOIIIi) 3MEHIITYBAJIO BMICT Ba)KKOTIAPOIi30BaHUX (BpaKIlii y
CKJIaJli OPTaHIYHOTO a30Ty IPYHTY, IO CTAJIO HACIIKOM MMOCUJICHHS Y TPYHTI
MiHepari3amiifHux mpomeciB. Ha kiHenps Apyroi poTarii BMiCT BasKKOT1APOITi-
30BaHOTO a30Ty MOPIBHAHO 3 KOHTpOJIEM Oe3 T0O0pHB 3MEHIIHNBCS Ha 1,9, He-
TriIpoiizoBaHoro 3anumky — Ha 1,4 mr/100 T rpyHTYy.

Dpaxirist JIETKOT1APOITI30BAHOTO a30Ty MPH [[LOMY 3aJIUIIIATIach CTa0i-
JILHOIO 1 MiJBUIIyBaJlach 3a aOCONIOTHOTO ii BMICTY Ha KiHEIb JPYyroi
porariii mopiBHSIHO 3 KoHTpoaeM Ha 6,3 mr/100 r IpyHTY, IO AOCSATHYTO 32
paxyHOK TpaHchopMarlii a30Ty BaKKOTiIPOIi30BaHUX (pakiliii. 3a BHECCH-
Hs MiHEpabHUX JOOPHB y TPYHTI IMOMIYEHO 3POCTaHHS BMICTY MiHe-
paTbHOTO a30Ty MOPIBHAHO 3 KOHTposeM Ha 1,5 mr/100 r rpyHTYy.

3a opraHo-MiHepaIbHOI Ta OPraHivYHOiI CHCTEM YAOOPEHHS BHUSIBJICHO
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MIJBUIIEHHS BMICTY a30Ty B yCiX opraHiyHux ¢pakmisx. Cyma ¢pakiii
OPraHiYHOTO a30Ty IPYHTY Ha KiHEelb APYroi poTamil MiBHUIIyBajIach MOPiB-
HSTHO 3 BapiaHTOM 0e3 JOOpHB 3a IMOETHAHOTO BHECEHHS MIiHEPaJbHUX H00-
puB 1 no6iynoi npoaykuii — Ha 23 mr/100 T rpyHTY, MiHepaJbHUX TOOpHB i
THOIO — Ha 29, rHOoto 1 mo6iuHOT npoaykiii — Ha 30 Mr/100 r rpyHTY i CTaHO-
Buia BignosigHO 161, 167 Ta 168 Mr/100 T rpyHTY.

3aCTOCYBaHHSA OpTaHiYHOTO KOMIIOHEHTA CIIPHA€ HAKOIMYECHHIO
a30Ty TMEPEBAKHO y BAXKKOTiApOIizoBaHUX (pakuisx. [Toeqrane BHeCeHHS
MiHepaJbHUAX JTOOPUB i MOOIYHOT MPOAYKIT 301IBIIMIO a0COMOTHAN BMICT
BKKOT'1IPOJII30BAHOTO a30Ty IPYHTY MOPIBHSIHO 3 KOHTPOJEM 0e3 JoOpHB
Ha 5,5 mr/100 r rpyHTy, HEripoJi30BaHOTO 3aluiiKy — Ha 11,6; MiHe-
panbHUX A0OpWB i THOIO — BigmoBigHo Ha 9,0 Ta 10,2; THOIO i MOOIYHOI
npoxykuii — Ha 7,1 Ta 14,4 mr/100 r rpyHTYy.

MaremaTu4Hi MOJeNli NPOTHO3YBaHHS BMICTY 3arajJlbHOrO a3oTy B
YOpHO3eMi OMiA30JIEHOMY pPO3POOJIEHI MNUISIXOM PErpeciiHOro aHamizy
JI03BOJTUITH 3pOOUTH TPOTHO3 3a0e3MEeUeHHs IPYHTY 3arajibHMM a30TOM Ha
nepiox 10 2050 poky (tadm. 3.13).

Tabauysa 3.13 TIporno3 BMicTy 3arajJbHOr0 a30Ty B YOpHO3eMi
omiI30;1eHOMY 3a pPi3HUX cucteM yao0penHs, mr/100 T rpyHTY

Ne Bueceno 100puB ITporuos, pik

Bap.| Halra CiBO3MIHHO PiBHsinHs perpecii 2020 2030 2040 2050
IO

1 |be3 no6pus (KOHTPOMIB) |y =-0,8x + 155,67 131 123 115 107

2 |NsoP42,5K50 y=-0,9x + 159 131 122 113 104

3 |NsoPa2sKso+mobiuma | _ 54+ 159 166 | 169 | 171 | 173
IIPOAYKII1A

3 | NsoPaosKso+120ma |\ g 4si 15017 | 173 | 178 | 182 | 187
THOKO

12 |12 wrarmowo +nodinna | _ o 6 415733 | 176 | 182 | 188 | 194
HpOAYKILst

[MpuMiTKa. X — 9UCIO POKIB BiJI MOYaTKy mociimkenb (1989 p.); y — BMicT 3araib-
Horo a3oty, Mr/100 r rpyHTYy

3acToCyBaHHA MiHEpAJIBbHOI CHUCTEMH  YJOOpEHHS  BIIPOIOBXK
HacTynHuX 40 POKiB MPHU3BENE IO 3MEHIICHHS BMICTY 3arajJbHOrO a30Ty B
opHoMy Tmapi rpyHty Ha 38 mr/100 r rpynry, abo 26,8%. Bukopucranus
OpraHo-MiHEpaJlbHOT Ha OCHOBI THOI CHCTEMH YyJIOOpEHHS 30UIBIIHUTH
BMICT 3aranpHOro azory ma 18 mr/100 r rpynry, ado 10,7%, moenHanHsS
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BHECCHHS MiHEpaJIbHHX JOOPUB 1 BHKOPUCTaHHS Ha JOOPHBO IMOOIYHOT
npoxykuii — 10 mr/100 r rpynT, a6o 6,1%, THOIO i TOGIYHOT MpoayKIii — 24
mr/100 r rpyHTY, abo 14,1%.

B ymoBax HecTIKOro 3BOJIO’KEHHS Ha YOpPHO3EMi BHIYTYBaHOMY
CEepEeIHbOCYTTIMHKOBOMY BIUIMB CHCTEM YAOOpPEHHS Ha JWHaMIKy a30THOTO
(oHIy BHMBYABCS B CIBO3MIHAX PI3HOI CTPYKTYpH: TPETS POTaIlisi — 3epHO-
npocarHa (mpocaranvu 40%, 6oGoBumu 10%), deTBepra — IDIOMO3MIHHA
(mpocartauX 16,7%, 6000BHX 33%) (Tab. 3.14).

Tabauysa 3.14 {uHamika 3arajJibHOro0 a30Ty B YOPHO3eMi THIIOBOMY
BUWJIYTYBAHOMY 3aJ1€:KHO Bi/I CHCTeM YA00peHHs i CTPYKTYpH
ciBo3minm, bIJICC, 1996-2012 pp., Mr/100 r rpyHTY

Ne Bueceno 100puB Ilap IMouaTok Kinenn Kinenn
Bap. Ha 1 ra pynry, | III poramii, III poramii, | IV poramii,
ciB0O3MiHHOI MO cM 1996-1997 pp. | 2006-2007 pp. [2011-2012 pp.|

11 |Be3 nobpus (koutpoiss) | 0-30 195 180 176
30-40 168 162 161
40-60 152 151 151
2 |NsoPssKes 0-30 201 188 183
30-40 163 158 157
40-60 148 146 145
4 | NsoPssKes + nobiuna 0-30 213 211 213
HPOIYKIList 30-40 167 166 167
40-60 155 154 154
13 |NsoP¢cKe6 + 9 1/ra 0-30 210 206 209
THOIO 30-40 172 170 171
40-60 150 150 150
HIPos 7,2 6,6 6,8
P, % 1,7 1,7 1,6

[Ipumitka. Jlo3y BHeceHHs MiHepaibHHX noOpuB y IV porarnii 3MeHIIEHO 10
Na3P43K43, tHOIO — 10 8,3 T Ha 1 ra CiBO3MIHHOT IIJIOIII].

Ha xonTposi 6e3 1oOpuB BMICT 3arajbHOTO a30Ty B IPYHTI 3MCHIIY-
BaBCs NepeBaXHO B opHOMY 0-30 cM mapi i OyB iCTOTHUM JIHIIE B 3€pHO-
npocanHid ciBo3mini. Ilo 3aBepmienHro porarii Iii€i CiBO3MiHM BMIiCT
3arajJbHOTO a30Ty 3MeHmHBCS B opHoMy (0-30 cMm) mapi j0 TOYaTKy
porariii Ha 15 mr/100 r rpyuTy, B mizopaomy (30-40 cMm) miapi 3MEHIIICHHS
BHSIBWJIOCH HE icTOTHUM — 6 M1/100 r rpyHTy, Y mapi 40-60 cM #oro BmMicT
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crabimi3yBaBcs. Y IUIOJO3MIHHIA CIBO3MiHI BMICT 3arajibHOTO a30Ty MaB
JIIe TeHJICHIII0 10 3MeHmIeHHs B mapi 0-30 cm — ua 4 mr/100 r rpyHTY, B
TIMOMUX TIapax BigOynmachk Horo crabimizarris.

3a MiHepaJbHOI CHCTEMH YHOOPEHHS BMICT 3arajbHOr0 a3oTy B
IPYHTI BHUSIBUBCS Ha PiBHI BapiaHTy 0e3 m0oOpuB. Y 3epHO-IIpocamHiit
CiBO3MIiHI 3MEHIIICHHS BMICTY 3arajbHOr0 a30Ty B OPHOMY IIIapi BU3HAUEHO
OLTBIIIMM, HIX Y TUTO03MiHHIN Ha 8 Mr/100 rpyHTY, abo B 2,6 pasis.

[loenane 3acTocyBaHHS MiHEpaIbHUX JTOOPUB i THOIO a00 MiHEpaib-
HUX 10O0pWB 1 MoGiYHOI MPOYKIii cTabii3ye BMICT 3arajJbHOTO a30Ty B
TPYHTI JIMIIE y TUIOJO3MIiHHIM CiBO3MiHI. Y 3€pHO-NPOCAIHIA CiBO3MiHI
rioro BMmicT B opHoMy (0-30 cM) mapi BIpoAOBK poTallii MaB TSHACHIIIIO 10
3HIDKEHHA: 32 MO€AHAHOTO BHECEHHS MiHEepaJIbHMX JOOpHB i THOIO — Ha 4,
MiHepaJIbHUX J00pHB i To6iYHOT mpoaykmii — Ha 2 Mr/100 T rpyHTY.

Cucrema ynoOpeHHS i CTPYKTypa CiBO3MIHM ITOMITHO BIUIMBAJIM Ha
PO3MOJILT a30Ty 3a (PpakiisiMi a30TOBMICHHUX CITOJIYK YOPHO3EMY THIIOBOTO
BHJIYTYBAaHOT'O CEPEAHbOCYTITMHKOBOTO.

Ha xonTtpom 6e3 1oOpuB Mo 3aBEepIIEHHIO POTAIil 3epHO-TIPOCAITHOT
CIBO3MIHM BMICT opra”igyHoro aszotry B opHomy (0-30 cm) mapi rpyHTY
cranoBuB 177 mr/100 r rpynTy (98,6% BiI BaJOBOTO BMICTY), Y TOMY YHCIIi
(dpaxiiis JIerkKoripoiizoBaHoro azoty — 34,0, BaXKOT1IpOJi30BaHOTO —
70,8, Heriapoii 30BaHOTO 3amuIiKky — 72,2 Mr/100 r rpyHTy, abo Biamo-
BimHO 19,2%, 40,0% T1a 40,8% Bix cymu ¢pakmiii (Tadum. 3.15).

3a minepanbpHoi cuctemu yaooperHs (NsoPesKes Ha 1 Ta ciBo3MiHHOT
TuTONIi) 301BIIMBCS BMICT JIETKOTiPOIIi30BaHOI (hpakmii y CKiIaai opraHid-
HOT'O a30Ty IPYHTY TOPIBHSIHO 3 KOHTposieM 0e3 mobpus Ha 4,7 mr/100 r
IPYHTY 1 HE3HAYHO BIUIMBAJIO HA BMICT Ba)KKOTiJPOJII30BAaHOTO a30Ty Ta
a30Ty HETIAPOJII30BaHOTO 3aIMIIKY. [Ipo 301bIIEHHS BMICTY a30Ty JIETKO
Tipomi3oBaHuX (Ppakxiliii 3a BHECEHHS TEXHIYHOTO a30TY JOOPHUB BiAMIUCHO
B nocmimkenuax [1.M. [lusua, B.M. bornapenko [362].

3a opraHo-miHepagbHOI CHCTeMH YIOOPEHHS Y 3EepHO-TIPOCAIHIN
CIBO3MIiHI BMICT a30Ty MiJABUIIMUBCS B yCiX (hpakKIlisx a30TOBMICHHUX CIIOJYK.
[lo 3aBepmeHHIO TpeThOi poTalii 3a MOEAHAHOTO BHECEHHS MiHEpaIbHUX
no6puB i mobigHoi mpoxykmii (NsoPesKes + mobiuna mpoxykmist Ha 1 ra
CIBO3MIHHOI TUIOMIi) BMICT JIETKOTIAPOIi30BAHOTO a30Ty B IPYHTI MOpiB-
HSHO 3 KOHTpoJjieM 0e3 noOpuB migBumumBes — Ha 9,5 mr/100 T rpyHTY;
BaXXKOTiapoiizoBaHoro — Ha 10,3, HerijposizoBaHoTO 3aIMIIKy — Ha 12,2;
MiHepalbHUX J0OpHB 1 THOK (NsoPesKes + 9 T rHOIO Ha 1 ra ciBO3MiHHOT
wIoIIi) — BigmoBigHo Ha 9,4, 7,8 Ta 8,8 Mr/100 r 1pyHTY.
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Tabauysa 3.15 Bmict ¢pakiiiii a30Ty B OpHOMY HIAPi YOPHO3eMY
THIIOBOr0 BUJIYTYBAHOI'0 3aJIE5KHO BiJl ccTeM yI100peHH i CTPYKTYpH
ciBo3minm, BL[JICC, mr/100 r rpyHTY

Bueceno 100puB Ha | Bwmicr Dpaxciiii opraniaKuro 2130:[‘ x
No q S - B TOMY YHCJIi
pap. 1 ra ciBo3minHoOi | MiHepaJb- cyma [S—— P ———— p——
IJIOLI HOTO 30Ty | ppakuiii . p . L P
JII30BaHa JI1I30BaHa 30BaHa
Kineus III porauii, 2006-2007 pp.
11 |Bes xo0pus 2,6 177 34,0 70,8 72,2
(KOHTpOIIB)
2 | NsoPssKes 3,9 184 38,7 71,6 73,7
4 |NsoPesKes+ 2,0 209 435 81,1 84.4
100IYHA IPOIYKIis
13 |NsoPooKes + 32 203 434 78,6 81,0
9 T/ra THOIO
HIPos 0,1 6,6 1,3 2.8 2.7
P, % 1.4 1,7 18 2,0 1.8
Kineus IV porauii, 2011-2012 pp.
11 |Bes ro0pus 33 173 35,6 68,1 69,1
(KOHTPOJIB)
2 | N43P43Kas 4,6 178 36,8 70,7 70,5
4 |[NasPasKast 2,1 211 432 82,3 85,5
o0iYHA IPOIYKIIis
13 |NasPasKas + 3,6 205 43,8 80,2 81,0
8,3 T/ra rHo0
HIPos 0,1 6,8 L1 2.4 2.6
P, % 1,4 1,6 1,6 1,9 1,8

Y nm0703MiHHINA CiBO3MiHI Ha KOHTpOJi 0e3 BHECEHHS JOOpWB Ta 3a
MiHEpaIbHOI CUCTEMH YIOOpeHHs 30epiranach TEHACHIIS MO0 3HIKEHHS
BMICTY Ba)KKOTiJpOJi30BaHMX (pakmii y CKIaAi OpraHiyHOTO a30Ty
IPYHTY, 110 TOCHJIIOBAJIO JAECTa0lIi3aIlii0 a30THOrO (OHIY YOpHO3EMY
THUIIOBOTO BMJIYT'YBaHOTO. Tak, Ha KOHTPOJIi 63 J0OpHB BMICT BaXKKOT1IpO-
JI30BaHOTO a30Ty MO 3aBEPUICHHIO POTAIlil IUIO03MIHHOI CIBO3MIHN 3MEH-
HIMBCS JI0 TIOYaTKy poTauii Ha 2,1, HerixpoizoBaHoro 3aluIIKy — Ha 3,1;
3a BHeCeHHs MiHepanbHUX 100puB (N43P43K43 Ha 1 Ta ciBO3MIHHOI TITOMTI) —
BignoBigHO Ha 2,9 Ta 2,0 Mr/100 T rpyHTY.

3a opraHo-MiHepaibHOI CHCTEMH YAOOPEHHS Y TUIOJJO3MIHHIH CiBO3MI-
Hi BUSIBJICHO TIOMITHY CTa0uIi3amio ycix (pakiiii a3oTy rpyHTy. 3a Mo€eaHa-
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HOTO BHECEHHS MiHEPaJIbHUX JOOPHB 1 MOOIYHOT MPOAYKINI POCTUHHHIITBA
(N43P43K43 + mobiuna mpoaykiist Ha 1 Ta CiBO3MIHHOI TUTOIi) BMICT JIETKO-
TiIPOJII30BAHOIO a30Ty IO 3aBepIICHHIO poTallii craHoBuB 43,2 Mr/100 r
TPYHTY, BOXKKOTIJpOJIi30BaHOTO — 82,3, HETiAPOJi30BaHOTO 3AJIUIIKY — 85,5;
MiHepampHUX 100puB 1 THOIO (N43P43Ksz + 8,3 T rHOfO Ha 1 Ta CiBO3MIHHOI
rutonti) — Bignosiaxo 43,8, 80,2 ta 81,0 mr/100 r rpyHTY, 1110 OyJ10 OIM3BKUM
JIO BMICTY a30Ty Y IPYHTI Ha ITOYaTKy POTAIIii.

OTxe, 32 OpraHo-MiHEpalIbHOI CHCTEMH yIOOpEHHS y 3epHO-Oypsi-
KOBIH CiBO3MiHI Pi3HOI CTPYKTYpH 13 3aJly4eHHSM MOOIYHOI MPOAYKIIi Ta
MiJCTUJIKOBOTO THOK CKJIQTyBAJMCh CHPHUSTIWBINIT YMOBU JUIS HAaKOIH-
YeHHS a30Ty B yCiX ()pakKmisfix a30TOBMICHHX CIIONYK YOPHO3EMY THIIOBOTO
BUIIYTYBaHOT'O CEPEIHbOCYTIIMHKOBOTO, 30UIBIINBCA X aOCOJIIOTHUIA BMICT
y IPYHTI TOPIBHSIHO 3 MiHEPAJIbHOK CHCTEMOIO YIOOpEeHHs, 10 3abe3re-
910 CTabLIBHICTS a30THOTO (DOHIY TPYHTY.

B yMmoBax OCTaTHBOTO 3BOJIOKEHHS Y YOPHO3EMi BHIYT'YBaHOMY
JIETKOCYTJIMHKOBOMY BHMBYaIW a30THHH (DOHA TPYHTY Y JIaHII 3epHO-Oyps-
KOBOi CIBO3MIHH 3 TOPOXOM 32 Pi3HHX CHCTEM yIOOpEHHS. 3aCTOCYBaHHS
MiHepanbHUX 100puB y mo3ax NsoP20Kso Ta Nes7P2s7K4o Ha 1 ra maHkm
CIBO3MIHM 3MEHIIWJIO BMICT 3arajbHOro asory B opHomy 0-30 cMm miapi
TPYHTY JIO TTIOYATKOBOTO — BinoBiHO Ha 7 Ta 6 Mr/100 r rpyHTYy. 301/IBIICH-
HS Yy CKJIai JOOpUB OMHOTO 3 €JIEMEHTIB JKUBJICHHS y 1,5 pasu He MpuBeo
JI0 TIOMITHUX 3MiH B TWHAMIII 3arajIbHOTO a30Ty IPyHTY (Tabm. 3.16).

Brecenns rHoro (13,3 T/ra maHKW CiBO3MiHM), 3€JICHOI MacH TipYHIIi
0101, Tipumii Ou10i 1 MiHepanpHUX 100puB (NsoP20Ks3p + cumepar ma 1 ra
JIAHKH CIBO3MIHH) OOYMOBHJIO TEHJICHIIIIO IO 3MCHIIICHHS BMICTY 3arajJbHOrO
a30Ty B OPHOMY IIIapi IpyHTY B Mexkax 4-5 mr/100 r rpyHTYy.

HaiiBumny ctaGinbHICTE a30THOTO (POHIY YOPHO3EMY BHIIYTYBaHOTO
JIETKOCYTJIMHKOBOTO 3a0e3edeHO 3a IMOEJHAHOTO BHECEHHS MiHEepalbHHUX
JTO0OpHB 1 THOO ab0 MiHEpaJIbHUX JAOOpHB, 3€JICHOT Macu TipuuIl Oinoi Ta
no6iuHoi mpoaykii. [1o 3aBepIeHHIO JTaHKKW CiBO3MIHHM BMICT 3arajJbHOTO
a30Ty y IIMX BapiaHTaX CTaHOBUB B OpHOMY miapi — 236, migopHomy — 221-
224 mr/100 T rpyHTY, 110 BiMOBiAAIO BUXiTHOMY PIiBHIO.
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Tabauysa 3.16 luHamika 3arajJbHOr0 a30Ty B YOPHO3eMi THIIOBOMY
BUJIYTYBAHOMY Y 32 pi3HHX cucTeM yaoo0penns, YJIIICC, 2006-2010 pp.,

mr/100 r rpyHTY
Illap rpyHTy, cM
No TG O 0-30 | 3040 | 0-30 [ 30-40 [ 0-30 |30-40
Bap. | Ha 1 raJlaHku ciBo3MiHH N0YATOK JIAHKH, EELIGHIE + 10
2006-2008 pp. JTAHKH, NMOYATKOBOI0
2008-2010 pp.
1 |Be3 mo6puB (KOHTPOJIB) 237 221 230 218 -7 -3
3 | NsoP20Ka3o 238 224 231 222 -7 -2
15 | N733P20K30 236 222 229 220 -7 -2
18 | NsoP30K30 238 223 231 220 -7 -3
20 |NsoP20K433 237 222 230 220 -7 2
4 | Ne6,7P26,7K40 237 222 231 220 -6 -2
5 |NsoP20K30+ 13,3 1/ra raoro 236 223 236 224 0 1
6 | 13,3 1/ra rHOMO 236 222 232 222 -4 0
10 | Cupnepar (ripumus Oina) 237 221 232 220 -5 -1
11 | NsoP20K30 + cunepar 236 220 232 220 -4 0
12 | NsoP2oKso + cunepar + 235 | 220 | 236 | 221 | 1 | 1
1o61YHA MPOAYKIIis

HIPos 6,0 5,7 5,9 5,4 - -
P, % 1,8 1,6 1,7 1,5 - -

Posmogin a3oTy y ¢pakiiisix a30TOBMICHHX CIOJIYK IPYHTY 3aJIC)KHUTh
Bix cuctemu ynoopeHHs. Ha xoHTpoiti 6e3 1oOpuB 1O 3aBEPIICHHIO JTAHKU
CIBO3MIHM BMICT oOpraHigyHoro aszotry B opHoMmy (0-30 cm) mapi rpyHTY
craroBuB 229 mr/100 T rpyHTy (99,6% BiX BajIOBOrO BMICTY), B TOMY YHCII
JIETKOT1IpOJTi30BaHOr0 a3oty — 47,2, BaxkkorizposizoBanoro — 88,6, He-
rizpomizoBanoro 3anmumky — 93,2 mr/100 r rpynty, ado Biamosiano 20,6%,
38,7% Ta 40,7% Bing cymu (paxiiit 3arampHoro a3oty (Tadm. 3.17).

MinepanbHi 100pMBa 1 3emeHa Maca Tipuumi Oinoi iCTOTHO He
3MIHIOBQJIM PO3IIOUT a30Ty 3a (ppakmisMH a30TOBMICHUX CIIOJNYK IPYHTY
MOPIBHSHO 3 KOHTpOJIeM 0e3 TOOpHB.

IToenHane BHeceHHs MiHEpaJIbHUX JOOPHWB 1 3€JICHOT MacH Tip4HMIli
o101 (NsoP20K30 + cunepar Ha 1 ra naHku ciBo3miHu) a00 BHeceHHs 13,3 T
THOIO Ha | Ta JaHKW CiBO3MIHM IiJBUIIYBAIH BMICT JIGTKOT1APOII30BAHOT
(pakiii a30Ty MOPIBHIHO 3 KOHTPOJieM 0e3 1o0puB — BiamoBigHO Ha 1,9 Ta
1,8 mr/100 T rpyHTY. 30UIBIICHHS! BMICTY JIETKOAOCTYITHOTO a30Ty IPYHTY
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3a BHECEHHs Tipuwmi Outoi BigmiueHo y pocmimkeHHsx S.I1. Ilges,
@.I1. Kacsauuyxk [331].

Tabnuys 3.17 Bumict ¢pakuiii azory B opaomy (0-30 cm) mapi
YOpPHO3eMY THIIOBOT0 BUWJIYTYBAHOT0 32 Pi3HUX CHCTeM y100peHHS],
YIIJICC, 2008-2010 pp., mr/100 r rpyHTY

No Bueceno 100puB Bwmict @pakuii opraHiyHoro a3ory
Bap. Halra MiHepalb- | cyma B TOMY YHCJIi
JIAHKHM CiBO3MiHM | HOTO a30Ty |paKiuiii| Jerkorigpo- | Baxkoriapo-| Heriapoi-
Ji30BaHa Jli30BaHa 30BaHa
| | bes aobpus 1,1 229 47,2 88,6 93,2
(KOHTpOIIB)
3 | NsoP20K30 1,6 229 48,0 87,9 93,1
5 NsoP20K30+ 13,3 1.7 234 49,6 90,1 94,3
T/Ta THOIO
6 | 13,3 1/ra raoro 1,3 231 49,0 88,1 93,9
10 gAHﬂCPaT (ripunus 1,1 231 48,5 88,7 93,8
i1a)
11 | NsoP20Ks0+ 1.4 231 49,1 88,3 93,6
cuiepar
NsoP20K30 + 48,7 91,2 95,1
12 cugepar + I1IT 1,1 235
HIPos 0,1 6,8 1,6 2,3 2,6
P, % 1,6 1,8 1,7 1,7 1,8

HaitebexTHBHIIIIMMU BU3HAYCHO CHUCTEMU YAOOpEHHS, Ne mepeadade-
HO MO€HAHE BHECEHHS MiHEPAJIbHUX TOOPUB i THOO a00 MiHEpAIbHUX J100-
pUB, 3eeHO0l MacH Tipumii 6i710i i Mo6iyHOi MpomyKIil pocaMHHHMITBA. IX
3aCTOCYBaHHS 301IbITYBAJIO BMICT a30Ty B YCiX (PPaKIIisIX a30TOBMICHUX CIIO-
nyk rpyHTy. Tak, 3a noegnaHoro BHeceHHsI NsoP20Kso + 13,3 T rHoro Ha 1 ra
JIAHKU CIBO3MIHHM BMICT JIETKO TiJPOJIi30BAHOTO a30Ty ITiJBHIINBCS MOPiB-
HSHO 3 KOHTpoOJIeM 0e3 100puB Ha 2,4, BaXKKOTiIpOJIi30BaHOrO — Ha 1,5, He-
rigpomizoBanoro 3amumiky — Ha 1,1; NsoP20K3o + cuaepar + mobiyna mpo-
IyKiis Ha 1 ra JaHK| ciBO3MiHM — BigmoBimHo Ha 1,5, 2,6 Ta 1,9 mr/100 T
IPYHTY.

Omxe, crabimizamito a30THOTO (OHAY YOPHO3EMY BHIIYTYBaHOTO
JIETKOCYTJIMHKOBOTO BUSIBJICHO 3a TPAIMIIIHHOT OpraHO-MiHEPaTbHOI CHCTEMHU
yAOOpEHHsSI Ta TMOETHAHOTO 3aCTOCYBaHHS MiHEpPAIBLHUX JTOOPUB, 3€JCHOI
MAaCH TipuuIli 017101 Ta TOOIYHOT MPOIYKIIii.
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3.2.2 ®ochaTHuii poHa IpyHTY Ta ioro Tpanchopmaiis

OnanM 13 epeKTHBHUX 3ac00iB BIUTUBY Ha (ochaTHUIT pexUM IPYHTIB
€ BHECEHHs MiHEpaJIbHUX Ta OpraHiyHux ao0puB. Ha nymky nepeBaxHOi
OUTBIIOCTI BUCHHMX HANHCHIPHUATIMBIINIMN 1 CTaOUIbHUA y dYaci ¢ochaTHuit
PEKHUM IPYHTIB CTBOPIOETHCS 32 MOEIHAHHS BHECCHHS MIHEPAJIbHKUX Ta Opra-
HivHEX pobpuB [176, 194, 335]. 3a opraHo-MmiHepambHOI CHCTEMH
yIOOpeHHS YHOBUTBHIOETBCS copOItist ochopy TpyHTOM, MiITPHUMYETHCSI
BHCOKHH piBE€Hb pyxoMoro (ochopy y IpyHTOBOMY PO34MHI, 1110 3abe3nedye
JocTaTHE 1 30amancoBaHe y 4yaci hocdarHe xuBJIeHHS pociuH [327].

3a manumu O.B. JIazypcekoro [170], A.I1. JlicoBana, H.B. IIpaBinoBa
[174] 3acTocyBaHHS THOIO TIOCHITIOE€ aKTUBHICTH 010XIMIYHHX MiKpOOioIoT-
TIYHHX TPOLECIB Y IPYHTI Ta 3a0e3medye TprBaje HAAXOMKEHHS PyXOMOTo
(bochopy y IpyHTOBHI PO3UHH.

30UTbIIIeHHS] HOTO BMICTY y TPYHTI BIPOJOBXK Iepiofly BereTamii 3a
MOETHAHOTO BHECEHHS MiHEpaJIbHUX JOOpWUB Ta THOK CIIOCTEpIiraiv B
nocrmimkennasx JI.A. Bapmreitna, 1.C. Illkapenroro, B.M. Skumenka [8].
Psan iHmIMX BYEHUX BiAMIYa W TMO3UTHBHUM BIUIMB (OCHOpHUX TOOpHB Ha
301IBIIeHHS BMIiCTy pyxomoro ¢ochopy B rpyHTi [325].

3a gammmu pocmimxkedb A.C. 3apumnska, B.B. Ianinu, T.B.
Komi6abuyx [115], JL.I. Maprunosmu, H.H. Maprtunosuu [194], B.C.
Hocka [218] npupoma B3aemonii ¢pochopHUX TOOPUB i IPYHTY € ITOCHUTH
ckimagHoro. Ha xapakrep oro nepeTBOpeHHs y IPYHTI BIUTUBAIOTh: BaJIOBi
3amacu ¢ochopy, CIHIBBITHONICHHS MIX OpPraHiYHOI Ta MIHEPaIBHOIO
(bpakuisMu, KACIOTHICTh ITPYHTOBOTO PO3YHHY, MiHEpAJIOTTYHUN Ta IpaHy-
JIOMETPUYHUN CKJIaJ IPYHTY, 37aTHICTh (ocHopy MEPEXOAUTH Y PyXOMiITi
1 JocTymHimi pociauHaM Gopmu Ta iH. [465].

Ha mymxy E.I'. Hderomioka, JI.I. Hikipopenko, B.I. Tamanes [79],
B.C. Hocka [227] 3actocyBaHHs (ochopHHX HOOpPHB Yy CciBO3MiHAX
NOBUHHO OyTH CHpsSMOBaHE Ha CTBOPEHHS BUCOKOIO PiBHA 3a0e3NeyYeHHS
rpyHTiB pyxomuM (ochopom. b.C. Hocko [218] BBaxkae, 1m0 MakcuMalbHa
BiJlada BiJ 3aCTOCYBaHHS JIOOpWB CTBOPIOETHCSA Ha TIPYHTaxX 3 piBHEM
3abe3nedeHHs pyxomuM ochopom nonan 14-16 mr P,Os ma 100 T rpyHTY.
[Monmanpme migBUIIEHHS 1X ©(EKTUBHOI POIIOYOCTI JIGKUTh Y IUIOIIUHI
(opMyBaHHS ONTUMAIILHOTO a30THOTO 1 (POC(HOPHOTO CITIBBITHOLICHHS.

Orxe, dopmyBanHsl QochaTHOrO pekuMy B YOpHO3eMmax Haiiede-
KTUBHIIIE BiAOYBAa€ThCS 3a OpraHO-MiHEpaNbHOI CHCTEMH ymOOpeHHS 3
JOTPUMAHHAM ITO3UTHUBHOTO OamaHcy ¢ochopy B arpoekocucremax. 3a
TeXHOJIoTii Oiomorizamii B cucteMax yJoOpeHHs BiOyBa€eTbCsi HOTO ONTH-
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Mi3allisi, 0cOOJMBO 32 3aCTOCYBaHHS IMOOIYHOT MPOAYKIIIT 1 MOXKHUBHHUX CH-
JIepallbHAX KYJBTYp, SKi TIOMITHO 30aradyioTb TPYHT OpraHiYHAMHU
crionykamu dochopy.

[IpoBeneHi MOCTIIKEHHS Ha YOPHO3EMi OIiJ30JICHOMY Ba)KKOCYT-
JIMHKOBOMY TOKa3aJId, [0 BUPOIILYBaHHS KYJbTYp Y 3€pHO-OypsIKOBili CiBO-
3MiHI BIPOJOBXK JIBOX poTaliid 0e3 BHECEHHS JOOPHB Pi3KO 3MEHIITYBaJIO
BMICT pyxomoro ¢ocdopy y BepxHix mapax rpyHry. [lo 3aBeprienHro mep-
moi potarii #oro Bmict B opHOoMy (0-30 cM) miapi IpyHTY 3MEHIIUBCS 0O
BHXimHOrO Ha 7,8 Mr/kr rpyuty (Ha 8,4%), mizopaomy (30-40 cm) mrapi —
Ha 7,0 (8,0%); y mpyriit — Binnosinxo Ha 28,5 (30,8%) ta 15,5 Mr/kr rpyH-
1y (17,7%). Cymapsi 3anmacu pyxomoro ¢ocdopy B 0-40 cMm mapi rpyHTY
3MeHmmIMch Ha 112 kr/ra, B ToMy 4mcii y mepmriii potamii Ha 34 kr/ra
(30% Bim 3aradpHUX BTpaT), Npyriii — Ha 78 kr/Ta (70%) (Tadm. 3.18).

Tabauysa 3.18 {unamika pyxomoro ¢gocdopy B 4YopHO3eMi
OIiI30JIEHOMY 32 TPUBAJIOT0 3aCTOCYBAHHS Pi3HHX CHCTEM y100peHHs,
BJICC, 1988-2009 pp., MI/KT TpyHTY

No Bueceno 100puB Ilap rpyHry, cM
Bap. | HalraciBosminmoi | 0-30 | 30-40 | 0-30 | 30-40 [ 0-30 | 30-40
o MOYaToK porauii, | Kinens I poramii, |kinens 11 poramii,

1988-1989 pp. | 1998-1999 pp. | 2008-2009 pp.

1 | be3 nobpus (koHTpoms) | 924 87,8 84,6 80,8 63,9 72,3

2 | NsoParsKso 917 | 87.6 | 102 | 924 | 106 | 942
23 [N7sParsKso 916 | 870 | 102 | 919 | 107 | 936
19 | NsoPe3,7Ks0 91,3 86,9 112 93,6 124 95,7
25 |NsoParsKrs 915 | 872 | 102 | 921 | 106 | 936
3 |NsoPa2sKsotmobiuma | g0 6 | ga1 | 107 | 930 | 114 | 938
HPOJIYKIList
> |NsoPosKso+12mra | g1 5 | gea | 118 | 916 | 132 | 944
THOHO
12 |12 w/rarnoto +nobiuma | g1 9 | g7 | 977 | 908 | 102 | 92.5
HPOAYKIis
HIPos 3,8 3,5 4.0 3,6 3,6 3,5
P, % 2.1 1.9 2.0 1.7 1.0 18

3acTocyBaHHS MiHepalbHUX 100puB y 1031 (NsoP42sKso Ha 1 ra ciBo3-
MIHHO{ TITOIIIi) TO3BOJIHJIO HE TUTEKU CTa0LTi3yBaTH BMICT pyXoMoro dochopy
y BEpXHIX IIapax IPyHTY, ajie ¥ 3a0e3Mednsio HOro MiJBUIIEHHS BIPOIOBXK
portattiif B opaomy (0-30 cm) mrapi Ha 11,2-15,6%, ninopaomy (30-40 cm) — Ha
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5,5-7,5%. Cymapsi 3amacu pyxomoro ¢ochopy B mapi rpyary 0-40 cm Ha
KiHemp pyroi poTarlii 30iIpImmick 10 BUXiqHOro Ha 54,5 kr/ra, abo 13,5%.
Bwmict pyxomoro ¢ocdopy y IpyHTI HOMITHO ITiIBUILYBaBCS 3a 301IbIICHHS
no3u Gocdopy y ckiani MiHepanbHHX J00pHB — y 1,5 pasu. [lo 3aBepmie-
HHIO JIpyroi poTariii Horo BMICT y IPyHTI 30UIBIIUBCA A0 BUXIIHOTO B
opHoMy miapi Ha 35,8%, minopaomy — 10,1%.

3a opraHo-MiHEpanbHOI CUCTEMH YIOOpPEHHS BUSBICHO NOMITHE MijI-
BHUIIEHHS BMiCTy pyxoMmoro ¢ochopy B IPYHTI HOPIBHSHO 3 MiHEPaJIHHOIO.
3a Mo€eIHAHOTO BHECEHHS MiHepalbHUX JOOpHB i THOWO (NsoParsKso + 12
T/ra THOIO Ha 1 Ta ciBO3MIHHOI IJI01I11) BMICT pyXxomoro ¢ochopy Ha KiHelb
Jpyroi porarii MmigBUIIMBCS 0 BUXigHOTO B opHOMY (0-30 cMm) mapi Ha
44,3%, migopaomy — Ha 9,3%; 3a BHeCEHHsI MiHEpAIbHUX JOOPUB 1 OOIU-
Hoi mpoxykuii (NsoPs2sKso + mobiunHa mpoxmykmis Ha 1 ra ciBo3MiHHOI
wiomri) — BixmoBimHO Ha 25,8% Ta 6,5%. IlopiBHAHO 3 MiHEPATBHOIO
CHUCTEMOIO YAOOpeHHs BMICT pyxomoro (ocdopy 3pocTaB MEpeBaXHO B
opaomy (0-30 cm) mapi rpynry. Ilo 3aBepmieHHIO Apyroi porarii ioro
BMICT 32 TIO€THAHOTO BHECEHHS MiHEpaJbHHUX JOOPWB 1 THOIO 30iIbIINBCA
MOPIBHAHO 3 MiHEPAIFHOIO CHCTEMOIO YAOOpeHHS Ha 26 MI/KT TpyHTY
(24,5%), miHepanbHUX DOOPHB i TOOIYHOT MPOAYKIT — Ha § MI/KT TPYHTY
(7,6%). Ilo3UTHBHUIT BIJIMB OpPraHO-MiHEPAIbHOI CUCTEMHU YAOOpPEHHS Ha
(honx pyxomoro (ochopy B 4opHO3EMi OITII30JICHOMY BiAMIYEHO Y TOCIi-
keHHsax JI.I. MaprtunoBuu, M.M. MaptunoBuya [194].

3a opraHiuHoOi cucTeMu yaoopenHs (12 T rHoro + mobivHa IPOIYKITisA
Ha 1 ra CiBO3MIHHOI IUTOII) BUSBIEHO MEHIIMH BIUIMB Ha (hopMyBaHHS
¢donmy pyxomoro dochopy IpyHTY HOPIBHIHO 3 MiHEPAJLHOIO Ta OpraHo-
MiHEpAIBHUMH CHCTEMaMH yI0OpEHHS, 0 00YMOBJICHO MEHIIIMMHE 00CsITa-
MH BHeceHHs Gochopy y TpyHT y CKIafi opraHiyHux ao0puB. [Ipu npomy
BMICT pyxoMoro ¢ocdopy B OpHOMY IIapi IPYHTY IO 3aBEPIIEHHIO IPyToi
porarii migBUIIUBCS A0 BuximHoro Ha 11,0%, migzopuomy — Ha 6,1%.
3amacu pyxomoro ¢ochopy B mapi rpyHtry 0-40 cm 30iabmmivcy Ha 39
Kr/ra, abo 9,8%.

Omxe, BMiCT pyxoMoro Gocdopy y IpyHTI 3ajie)xaB Bin 103 (oc-
tdopy, mependadeHoi B cHcTeMax yIOOpeHHs. 3a MiHEPadbHOI CHCTEMH
yInoOpeHHS BHPOJOBXK MBOX poTamiii BmicT pyxomoro dochopy
i ABUIIUBCS B OpHOMY mapi Ha 15,6%, oprano-minepansnoi — Ha 44,3%,
MOETHAHOTO BHECEHHS MiHEpaJlbHUX JO0OpHB 1 MOOIYHOT MPOAYKII — Ha
25,8%, THOMWO 1 MOGiyHO1 mponykmii — Ha 11,0%; y mimopHOMy mmapi —
BignosinHo Ha 7,5%, 6,5%, 9,3% Ta 6,1%.
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OKyJBpTypeHHSI YOPHO3EMY OIIi30JICHOTO BIPoaoBXK 20 pokiB BHEC-
JI0 3MiHM B TPYHOBHUH ckyax ¢ocdariB IpyHTy. 3a MiHEpaJbHOI CHCTEMH
ynooperns (NsoPs»sKso Ha 1 Ta ciBO3MIHHOI TUIOIIi) MTOPIBHSHO 3 KOHTPO-
neM 6e3 100pHB MTOMITHO MiBUIIMBCS BMICT BaJIOBOTO (Gocdopy B OpHOMY
(0-30 cm) mapi rpynTy Ha 204 mr/kr rpyHTy, abo 21,4%. BoHo BinOyBa-
JIOCh TIEPEeBAXXHO 3a PaxyHOK MiHepanbHHX QocdariB (Ha 168 wmr/kr
IpyHTY) Ha (OHI HE3HaYHOro IiJABHMIICHHS aOCOJIOTHOTO BMICTY
opraniuaoro dochopy (Ha 36 Mr/kr rpyuty) (tadma. 3.19).

Bwmict miHepaiibHOro ¢ochopy IPyHTY 3a MiHEPaIbHOI CHUCTEMHU
yAOOpEHHs TMiJIBUIYBaBCS 3a PaxyHOK yciX #oro dpakmiit: docdariB
y>)kHUX MeTaiiB (rpyna ) — Ha 13,8 MI/kr rpyHTY, pi3HOOCHOBHUX (ocda-
TiB Kanbiro (II) — Ha 29,3, BUCOKOOCHOBHUX (oc]aTiB KaNbIilO Ta Pi3HO-
ocHOBHHX (hocdaTiB amoMiHiro Ta 3aiiza (I11) — va 69,0, Hepo3unHHOTO 3a-
UMKy — Ha 56,0 Mr/kr rpyHTy. HaltOoibmi oOCsTy miABUIEHHS CIIOCTEPi-
ramu y rpymi (111) Baxkopo3unuaHuX (pocdaris Ta dhocdartiB HEPOZIUHHOTO
3anuUIKy. 301IbIIEHHS BMICTY BaJIOBHX 1 pyxoMux (opM ¢ochopy y IpyHTI
3a BHeCEHHs J0oOpuB BigMmivaiu B pociimkeHHsx b.C. Hocka, B.I. babuni-
Ha, JI.M. Bypnakosoi, H.I1. Konot [232].

3a opraHo-MiHEpaNbHOI CHCTEMH yJIOOpeHHS Ha ()OHI MiIBUINCHHS
BMICTy BajoBOro Qocqopy TIpyHTy BHSBIEHO 30iUIbIIEHHS TI'PyNH
opraniuyaux (ocdaris. [TopiBHIHO 3 MIHEPATHLHOIO CHCTEMOIO YIOOpEHHS
MUTOMa YacTKa opraHiyHux (¢ocaTiB y cKiIaji BaIOBOTO (ochopy IPyHTY
migsuimiIack Ha 2,0-2,5% i ctanosuia 42,7-43,2%.

BHeceHHss MiHepalbHUX JOOpPUB TOEJHAHO 3  OPraHIYHUMU
301IbIIYBAJIO TIOPIBHSAHO 3 MIiHEPaJbHOK CHUCTEMOK YIOOpPEHHS BMICT
pyxomux 1 BaxkopozunHHUX (pakuii (I-1I1) 1 3MeHIIyBano 3akpirmieHHs
dbochopy B HEpO3UMHHOMY 3ATHIIKY .

3a MoeTHAHOTO BHECEHHS MiHEePAJbHUX JOOPHB 1 MOOIYHOT MPOTYKITil
(NsoP42,5Ks0 + mobiuna mpoaykiiist Ha 1 ra CiBO3MIHHOI TUIOIII) BMICT PyXo-
mux ¢ocdari I Ta Il rpyn, a Takok BaXXKKOPO3YMHHHUX BHUCOKOOCHOBHHX
¢ocdaris kanpLito, amroMiHito Ta 3amiza (11l rpyma) 30UThIIUBCS TOPIBHIHO 3
MiHEpaTBHOIO CHCTEMOIO yAOOpeHHsS BimmoBimHo Ha 5,4, 4,3 Ta 9,0 Mr/kr
IpyHTY. BMicT ocdopy B HEpO3ZUMHHOMY 3aJIMIIKY TIPH IIHOMY 3MEHIITYBaB-
cs Ha 18 MI/KT TpYHTY.

[Noennane BaeceHHS NsoP42sKso+ 12 T rHOIO Ha 1 ra ciBO3MIHHOI TLTO-
111 320e3MeYrsIo IOMITHE ITiIBUILEHHS BMICTY MiHepalbHUX (hocdatiB IpyH-
Ty. [TopiBHSIHO 3 MiHEpAJILHOIO CHCTEMOIO yI00peHHs BMIcT (ocdartiB Tyx-
HUX MetaiiB (rpymna I) 30imbmmBes Ha 16,3 MI/Kr IpyHTY, Pi3HOOCHOBHHX
¢docoaris kanpuito (II) — #Ha 9,2, BHCOKOOCHOBHHUX (hocdaTiB KalbIliio i
pi3HOOCHOBHUX (ocdariB amrominito Ta 3amiza (III) — wa 31,0 Mr/kr rpyHTy.
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3a opraniyHoi cucteMu yao0peHHs (12 T rHOrO + ToOiYHA TPOTYKITist
Ha 1 Ta CiBO3MIHHOI IUIONIi) BUSBICHO MiIBUIICHHS TEPEBAXXHO OPTaHITHUX
¢doctarie y crimami BamoBoro ¢ocdopy IpyHTy. Tyr muTOMa dYacTka
opraniunux (ocdaris 3pocna o 44,7%, 10 MOPIBHSIHO 3 MiHEPAIHHOIO
cHCTEeMOI0 ynoOpeHHs Oyno OimpimmM Ha 4,0%, opraHo-MiHepaJbHOIO
cucremoro — Ha 1,5-2,0%.

Otxe, 32 OpraHo-MiHEpaIbHOI CHCTEMH yJOOpEeHHS BiOYyJIOCH Mi/IBH-
IIeHHS TPYNHX opraHiyHuX (ocdariB y ckiai BaoBoro ¢pocgopy MOpiBHIHO
3 MiHEpaJbHUMH Ta 3MEHIIMIOCH 3aKpilUIeHHS MiHepalibHOro (ocdopy B
HEPO3YNHHOMY 3aJTHIIKY.

Po3po0iieHi mUIsIXOM perpeciiHoro aHamizy MaTeMaTH4HI MOJei
MIPOTHO3YBaHHSA BMICTY pyxoMmoro ¢ochopy B HOpHO3EMi OIiA30JICHOMY
BaKKOCYTJIMHKOBOMY JO3BOJIMUIM BU3HAYHUTH TPOTHO3 3a0€3IeUeHHs IPYHTY
pyxomum docdopom Ha mepion o 2050 poky. 3a MiHEpaIbHOI CHCTEMH
yI0OpeHHsT BIPOAOBXK HacTymHUX 40 pokiB BMicT pyxomoro (ocdopy B
OpHOMY IIapi MOXK€ MiIBUIIMTHCHL — Ha 28,3%, TMOEJHAHOTO BHECEHHS
MiHepanbHUX T00puB i THOIO — Ha 64,4%, MiHepanbHUX J0OpHB 1 MOOIYHOT
npoaykiii — Ha 43,9%, THo¥o 1 To6iYHOT poaykii — Ha 20,6% (Tadu. 3.20).

Tabauys 3.20 TIporuo3 BMicty pyxomoro ¢ocdopy B HopHo3eMi
OMiI30JI€HOMY 32 Pi3HUX CHUCTEM yA00pEeHHsl, MI/KT TPYHTY

Ne Bueceno 100puB PiBHsiHHS IIpornos, pix

Bap Ha 1 ra ciBo3MiHHOI MUIONIi perpeci'l' 2020 | 2030 | 2040 | 2050
1 | Bes 106puB (koHTpoIb) y=-0725x+7841 | 559 | 48,7 | 41,4 | 34,2
2 | NsoP42,5Ks0 y=0715x+9275 | 115 | 122 | 129 | 136

3 | NsoP42,5K 50+ mo6iuna mpomyxmis  |Y = L17x+92,167 | 128 | 140 | 152 | 164

5 | NsoP42,5Ks0 + 12 1/ra raoro y=2,025x+93,583 | 156 | 177 | 197 | 217

12 |12 1/ra rHoto + moGiuna npoxykuist |y =0,505x+92,15 | 108 | 113 | 118 | 123

[IpumiTKa. X — 9UCIIO POKIB BiJl MOYaTKy nociimkens (1989 p.); y — BMicT pyxoMo-
ro pocdopy, MI/KT IpyHTY

B dopHO3emi BHIyryBaHOMY CEpeIHBOCYTTTMHKOBOMY 3a PI3HHX
CHUCTEM yJOOpEHHS BHUBYAIW AUHAMIKy (ochaTHOTO pexuMy IPYHTY Y
CiBO3MiHax pi3HOI CTPYKTYpH: TPETs poTallisi — 3epHO-TIpocanHa (pocar-
aumu 40%, 606osumu 10%), ueTBepTa — mIog03MiHHA (TIpocanHux 16,7%,
6060Bux 33%). Ha xontpomi 6e3 1oopuB BMicT pyxomoro ¢ochopy BIpo-
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JIOBXK POTallii 3epHO-TIPOCAITHOI CIBO3MIHM 3MEHIIIMBCSA B OPHOMY (0-30
cM) mapi — Ha 16 Mr/kr rpyHTy, nigopaomy (30-40 cM) — Ha 11; miomgo3mi-
HHOI — JIUIIIe B OPHOMY IIapi Ha 6 MI/KT IpyHTY (Tabdm. 3.21).

Tabauysa 3.21 {unamika pyxomoro ¢ocdopy B 4YopHO3eMi
BUJIYTYBAHOMY 32J1€2KHO Bi/l CHCTeM YI00peHHS Ta CTPYKTYpH
ciBo3minm, BLIJICC, 1996-2012 pp., MI/KT IpYHTY

IIap rpyHTy, cM
Ne | Bueceno 1o6pus 0-30  [30-40 ] 0-30 [ 30-40 | 0-30 [ 30-40
Bap.| gHa 1 ra ciBo3MinHol pove I pra
— no4atok III poramii,| kineus III poramii, [kinens IV porauii,
1996-1997 pp. 2006-2007 pp. 2011-2102 pp.
11 | bes aoopuz 148 135 | 132 124 | 126 | 127
(KOHTpOJIB)
2 | NsoPesKes 193 158 212 167 221 175
g |NsoPooKeot 213 | 162 | 240 | 166 | 248 | 169
1o0iuHa NPOJYKList
13 [NsoPseeo 9w | 957 | 190 | 251 | 176 | 262 | 179
THOIO
HIPos 5,6 5,1 5,7 4,7 5,8 4,6
P, % 2,3 2,1 2,5 1,9 1,9 2,0

[Mpumitka. J{o3y BHeceHHS MiHepanbHHX ao0puB y IV poramii 3MeHIIEHO [0
Na3P43K43, THOIO — 10 8,3 T HA 1 Ta CIBO3MIHHOI IUIOII.

3a MiHepaJIbHOI CHCTeMH Yy 3epHO-TIpocartHii ciBo3miHi (NsoPessKes Ha 1 T
CIBO3MIHHOI IDTOIi) Ha KIHEIlb POTAIIii BUSBJICHO ITIIBHUIIICHHS BMICTY PyXOMOTO
(ocopy 710 BUXiAHOTO B OpHOMY IIiapi — Ha 19 MI/KT IpyHTY, HiZIOPHOMY — Ha
9; y mrono3minaHii (N43P43K4s Ha 1 Ta ciBO3MIHHOT TUTOIII) — Bi/AMOBIIHO Ha 9 Ta
8 Mr/Kr TpyHTYy. 3MEHIICHHS 103U BHeceHHs (ocdopuux nodpus Ha 35%
3HU3WIO TEMITH 3pOCTaHHS pyxoMmoro (ocdopy B OpHOMY HIapi IpyHTY.

[No3utnBHUI BrMB Ha (ochaTHUI PeXUM IPYHTY BiAMidanoch 3a
3aCTOCYBaHHSI OpraHO-MiHepanbHOi cucteMH ynoOpeHHs. [loennane BHe-
CEHHS MiHEpaJIbHUX JOOPUB 1 THOK Yy B3EpHO-MPOCAIHIA CiBO3MiHI
(NsoPssKes + 9 T rHOIO Ha 1 ra ciBO3MIHHOI TUTOMII) 301TBIIAIIO BMICT PyXO-
Moro (ocdopy Ha KiHEUb poTamii IO BHUXITHOTO B OpHOMY Imapi Ha 24,
migopHOMY — Ha 6; tiogo3MiHHIN (N43Ps3Kss + 8,3 T rHoto Ha 1 Ta ciBo3-
MIHHOI{ TUTOII) — BiAMOBIAHO HA 11 Ta 3 MI/KT IpyHTY.

BBenenHs eneMeHTiB Oiosorizailii B CHCTEMHU yIOOpEHHS y BHIJISAL
MOOIYHOT MPOAYKIIi POCIMHHUITBA 32 ¢(DEKTHBHICTIO BIUIMBY Ha (ocdart-
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HUI pPEXHUM IPYyHTY HE TMOCTYNAINCh BHECEHHIO THOW. [loenHane
3aCTOCYBaHHS MiHEpaJIbHUX JOOPHB i MOOIYHOI MpOayKIii y 3epHO-TIpocat-
Hilt ciBo3MiHi (NsoPesKes + mobOiuna mpoaykiist Ha 1 ra CiBO3MIHHOT TUTOIIII)
MiIBUIIAIO BMICT pyxoMoro ¢ocopy Ha KiHelp poTamii A0 BUXIJAHOTO B
opHOoMy Imapi Ha 27 MI/KT TIPyHTY, HiZOpHOMY — Ha 4; IJIOAO3MIHHIN
ciBo3MmiHi (N43P43K43 + mobiuna npoaykiiis Ha 1 ra ciBO3MIHHOT TUTOI) —
BiIMOBiTHO Ha 8 Ta 3 MI/KT TPpYHTY.

3a opraHo-MiHepaJbHOI CHCTEMH YZAOOpPEeHHS BMICT pyXoMoro ¢oc-
(opy NOMITHO IIiJBHUIIyBaBCSl B OPHOMY ILapi I'PYHTY MOPIBHIHO 3 MiHepa-
JILHOI CHUCTEMOI0 yaoOpeHHs. Tak, Ha KiHeIb 4eTBepToi poTallii 3a moe-
HaHOTO 3aCTOCYBaHHs MiHEpaJIbHUX JOOPHWB 1 THOIO BMICT pyxomoro ¢oc-
¢dopy B opHOMY IIapi I'PyHTY IiBHIIUBCS MOPIBHIHO 3 MiHEPAIBHOIO CHC-
TeMo1o ynoOpeHHs Ha 28%, MiHEepaIbHUX TOOpWB 1 MOOIiYHOT MpoXyKIii —
Ha 27%.

OTxe, pe3ysIbTaTH JOCITIIKCHb TOBOATh, 110 (hopMyBaHHsS (ocdat-
HOTO PEXHMY YOPHO3EMY BHIIYTYBaHOTO CEpPEeTHbOCYTIMHKOBOTO Oinblie
3almekano Bim mo3u BHeceHHS (ocPopHMX MOOpHB, HIK CTPYKTypH
ciBo3Minu. CHUCTEMaTHUYHE 3aCTOCYBaHHS Y 3€pHO-OYPSAKOBIii CiBO3MIHI ce-
penHbOi piuHOi 103u ochopy 43-73 xr/ra P»Os cTBOprOBajIo yMOBH IS
MOMITHOTO Mi/BHINEHHA BMicTy pyxomoro ¢ocdopy y rpynTi. Enementn
Oiomorizaiii B cuctemi yA0OpEeHHS y BUIJISIII BHECEHHS MiHEpaIbHUX J00-
PHB 1 TOOIYHOT MPOAYKIIIT 3a0€3MeUrIi BUIUA BMICT pyXoMoro Gpocgopy B
IPYHTI y TOpPIBHAHHI 3 MiHEpAIBHOIO CHCTEMOIO YHZOOpEHHS, aje TMOCTy-
MajJuch 3a ePEeKTUBHICTIO TPaAULIHHIA OpraHO-MiHEpaJIbHIA CHCTEMI Y00~
pEHHSI.

3a TpUBAJIOTO 3aCTOCYBAHHS JOOPWB BHSIBIICHO ITiIBUIICHHS BMICTY
dbocdopy B opraniuHiii Ta MiHepalbHIl (pakiisiX YOpPHO3EMYy THIIOBOTO
BUJIYTYBaHOT'O CEPEIHBOCYTIIMHKOBOIO. 3a MiHEepaabHOI CHCTEMH YJ00-
PEHHSI CIIOCTEpirajal HapOCTAaHHS IMEepPeBayKHO MiHepambHOTO (ochopy, 3a
OpraHO-MiHEPaTbHOI PIBHOMIpHUH po3monin dochopy y MiHEpanbHIA Ta
opraHiuHiil ¢pakmigx. 3a MiHepaJbHOI CHCTEMU yJIOOpEHHS BMICT MiHe-
panpHOrO (hochopy B IPYHTI MiJBUIIUBCS TOPIBHAHO 3 KOHTposieM 0Oe3
JIOOpUB IO 3aBEPIICHHIO TPETHOI poTallii (3epHO-TpocamnHa CiBO3MiHa) Ha
25,4%, opraniunoro — Ha 2,8%; 3a MOEJIHAHOTO BHECEHHS MiHEpPAIbHHUX
JIOOpUB 1 MOOIYHOT MPOAYKITiT — BignoBiaHo Ha 19,0% Ta 14,0%; MiHepalb-
HUX 700puB 1 THOWO — Ha 23,1% Ta 15,9%. Ha kineup yerBeproi porarii
(TTo103MiHHA CiBO3MiHA) 3aCTOCYBAaHHS JOOPUB 3a0€3MEUHIIO TTiIBUIIICHHS
BMICTY MIHEpaJILHOTO Ta OPraHigHoTO (hochopy y IPYHTI MOPIBHSIHO 3 KOH-
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Tponem 0Oe3 moOpuB — BimnoBimHO Ha 31-39% Ta 4-19% (Tabm. 3.22).
[HTCeHCHUBHIIIE HAKONUYEHHS BMICTY MiHepaiabHOro (ochopy y IpyHTI 3a
MiHEpaJIbHOI CHUCTEMH YHOOpEHHS Bigmiuanoch B mochimkeHHsx H.K.
Boponina [27].

3a pi3HUX CHCTEM YIOOpEHHS pO3MOIiT MiHepaabHOro ¢ochopy mo
rpynam ¢ocdaTiB TOMITHO BiJipi3HsABCsI. MiHepallbHa cucTeMa yJI00peHHs
IHTEHCHBHIIIIE TIOPIBHAHO 3 KOHTpoJieM 0e3 JOOpHB IiIBHIIyBala TPYILY
Bakkopo3umHHNX Qocdari (Il rpyma) ta docdariB Hepo3umHHOTO 3a-
JUIIKY y CKJIaji MiHepansHOTro ocdopy rpyHTY Ha (oHI mOMipHOTO TiJI-
BuIlleHHST QoHIy pyxomoro ¢ochopy. HaromicTs 3a opraHo-MiHepalbHOT
CHUCTEMU yIOOpEeHHSs, HaBMaKH, BMICT pyXoMuX (ochatiB rpyHTY MiBUIILY-
BaBCsI IHTCHCHBHIIIIE.

Ortxe, 3a mi€l cucteMu yI0OpeHHS HaKOMM4eHHs (ochopy y IpyHTI
BiZIMIYaJIOCh 3a PaxyHOK MiJBUIIEHHS BMicTy (ocdaTiB opraHidyHoi Ta
pyxomux (I i II rpym) docdariB MiHepanbHOI Gpakiii, Tomi K 3a
MiHEpaJIbHOT ~ CHUCTeMH  YAOOpeHHS —  HakomwueHHs  (docdopy
30CcepepKyBaJIocs y BaXKKOPO3UMHHNAX MiHEPaIbHAX (DPAKIisX.

B d4opHO3emMi  BHIIYryBaHOMY  JIETKOCYIJIMHKOBOMY  (YMOBH
JIOCTaTHHOTO 3BOJIOKEHHS) BIUIMB JAOOpPHUB 3a PI3HUX CHCTEM YAOOpEHHS
Ha ¢ochaTHUN PEKUM TPYHTY BHUBUAIHU Y JIAHI 3€pHO-OYPSIKOBOI CiBO3-
MiHH 3 TOpOXOM. BupolyBaHHS KyJIbTyp Ha KOHTPOJIi 0e3 JOOpWB 3MEH-
IIyBaJIO BMICT pyXxoMoro (ocdopy B OpHOMY MIapi IPYHTY O 3aBEPIIECHHIO
JIAHKW CiBO3MIHM 10 BHXiZHOTO Ha 14, mimopHOMYy — Ha 9 MI/KT IpyHTY
(Tabum. 3.23).

3a 3acTocyBaHHS 3eJIeHOT Macu Tip4uIll 01101 BiIMIi4Y€HO 3MEHIIICHHS
BMicTy pyxoMoro (ochopy B opHOMY 1 TiJJOPHOMY IIapax TPYHTY IO 3a-
BEPILCHHIO JJAHKU CiBO3MIHU BiAMIOBITHO HA 9 Ta 5 MI/KT IPYHTY.

HenocratHiM i ctadimizarii BMICTY pyxoMoro (hochopy B 4OpHO-
3eMi BWJIYTYBaHOMY JIETKOCYTJIMHKOBOMY BHSIBIEHO BHECEHHS MiHe-
panbHUX 100pUB y 1m03ax NsoP20Ks3o Ta Neg7P267K40 Ha 1 Ta maHKM CiBO3-
Mminn. Ilo 1i 3aBepiieHHIO BMicT pyxoMoro (ochopy B opHomy 0-30 cm
mapi 3HU3UBCS JI0 BUXIAHOTO BiJIMOBIAHO Ha 6 Ta 4 MI/KT IPYHTY.

[Moemnane BHeCEHHSI MiHEPAILHUAX JOOPUB Ta 3€JICHOT MacH TipUHIli
6immoi (NsoP20K30 + cunmepar Ha 1 ra nanku ciBo3minn) ab6o BHeceHHs 13,3
T THOIO Ha | ra JIJaHKH CiBO3MIHH CTa011i3yBaio BMicT pyxoMoro dochopy
B YOPHO3E€Mi TUTIOBOMY BHJIYT'YBAaHOMY Ha BHUX1JIHOMY DiBHI.
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Tabauys 3.23 Aunamika pyxomoro ¢ocdopy B YOpHO3eMi THIIOBOMY
BUJIYTYBAHOMY 32 pi3HHX cucteM yaodpenns, YJIJICC, 2006-2010 pp.,

MI/KT TPYHTY
Illap rpyHTy, cM
Ne LSBT £ LTI 0-30 | 30-40 030 | 30-40
Ha 1 ra JaHkKun
Bap. ciBosvinm M0YATOK JIAHKH, 3aBepIUEHHs JIAHKH,
2006-2008 pp. 2008-2010 pp.
1 | be3 no6pus (kOHTPOIIB) 126 112 112 103
3 |NsoP20K30 132 108 126 104
15 | N733P20K30 130 107 123 103
18 | NsoP30K30 130 111 126 123
20 | NsoP20K433 126 107 120 116
4 | Ne6,7P26,7K40 124 107 120 106
NsoP20K30+ 13,3 1/ra raoro 127 110 144 114
6 |13,3 1/ra raomo 130 109 127 106
10 | Cunepart (ripuuis Gina) 131 113 122 108
11 |NsoP20K30+ cunepar 124 108 122 103
12 |NsoP2oKso+ cunepar + 126 106 140 109
o0iuHa MPOJYKLis

HIPos 44 39 37 38
P, % 1,9 1,8 2,1 1,7

[TinBuieHHst BMIicTy pyxomoro ¢ochopy B OPHOMY Ta IiIOPHOMY
mapax TPYHTY IO 3aBEpIICHHIO JJAHKW CIBO3MIHHU JOCSTANOCh 3a MO€ETHA-
HOTO BHECEHHS MiHepaJbHUX H00puB i THOIO (NsoP20K30+ 13,3 T rHOTO Ha
1 ra JaHKH CiBO3MIHM) Ta MiHEpaJbHUX JAOOpPHUB, 3€JIEHOI MacH TipYMIli
6101 1 moGiuno1 mpoaykii (NsoP20Kso + cuaepar + moOiuHa mpoayKItis
Ha 1 ra maHku ciBo3MiHM). Tak, 3a TpaguIliiHOI OpPraHO-MiHEpaIbHOI
CHUCTEeMH YAOOpEHHS BMiICcT pyxoMoro ¢ochopy B OpHOMY mapi IpyHTy
MiIBUIIMBCS ITOPIBHIHO 3 BUXiTHUM BMicToM Ha 13,4%, y mimopHOMY
mrapi — Ha 3,6%; 3a MO€AHaHOTO BHECEHHS MiHEpaJbHUX 10OpHB, 3eJIeHOT
MacH ripuuii 0inoi Ta mob6iyHOi mpoaykiii — BiamosimHo Ha 11,1% Ta
2,8%.

BuBuenns mpormeciB Tparchopmarii dochopy y IpyHTI MOKazano,
1[0 Ha KOHTPOJi 0e3 moOpuB BMICT BajgoBoro (ocdopy mo 3aBeplieHHIO
JIAHKW CIBO3MIHHM CTaHOBHB B OpHOMY Imapi 1160 Mr/kr rpyHTy, B T.d.
opraniuaoro — 52,7%, minepansHoro — 47,3% (Tabdmn. 3.24).
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3acTocyBaHHS KOMILJIEKCY arpoXiMidYHUX 3aXOJiB, Kl mependadain
BHeceHHs1 MiHepaabHUX H00puB (NsoP20K3o Ta Nes7P26,7K40 HA 1 T MaHKH
ciBo3minm), 13,3 T rHOIO Ha | ra JaHKU CIBO3MIiHH, 3aCTOCYBaHHS Ha J00-
pUBO 3eJeHOI MacH TipuuIili OUT0i 4M ToenHaHHS il 3 MiHEepaTbHUMHU
nmoopuBamu (NsoP20Kso + cumepar Ha 1 ra 1aHkKH CiBO3MiHHK) 3a0€3MeUmII0
JUIIE TEHACHIIIIO 10 IiIBUIEHHS BMICTy BamoBoro gochopy B opHOMY 0-
30 cM mapi IpyHTY IO 3aBEpIICHHIO JIAHKU CIBO3MiHH IO KOHTPOJIO 0e3
no0puB — Ha 9-28 Mr/kr pyHTY. HU3bKa eexTHBHICTH TOOPUB 3a 3a3Ha-
YEeHUX CHUCTEM YJIOOpEHHsI y TIJBHIICHHI BMICTy BajoBoro ¢ocdopy
TPYHTY TMOSCHIOEThCS HU3BKUMHM J103aMH BHECEHHsS Qocdopy y ckiaai
no6puB — 10-33 kr P»Os/ra 3a pik.

HaiinomiTHinry TeHEHIIIIO JJO 3pOCTaHHS BMICTy BajoBOTO (ocdopy y
IPYHTI BU3HAUCHO 3a IMOEJIHAHOTO BHECEHHS MiHEpATbHHUX JOOPHB, 3€ICHOI
Macu ripunmi 6imoi i mobiwnoi mpomykmii pocmmHHHNTBA (NsoP2oKso +
cuzepar + mobiuyHa mpoaykiis Ha 1 ra jmaHkW ciBo3minu). ll{opiuHe BHe-
cernst y dochopy B mo3i 40 kr P,Os/ra 3abe3medmsio MmiABHIIEHHS HOTO
BMICTY JT0 KOHTpOJTIO 03 mo0puB Ha 30 MI/KT IpyHTY.

Bwmict BasoBoro dochopy B YOpHO3EMi THUIIOBOMY BHIIYTYBAaHOMY
MTOMITHO TIi/IBHII[yBaBCS 3a TOEJHAHOTO BHECCHHS MIHEPAJIbLHUX JIOOPHB 1
rHOI0 (NsoP20K3o + 13,3 T rHOfO Ha 1 ra JaHKW CiBO3MiHHM) — Ha 42 MI/KT
TPYHTY, BHACIJIOK IIOPIYHOTO BHECEHHS (pocdopy y mo3i 53 kr P,Os/ra.

3acrocyBanHs MiHepanbHuX 100puB (NsoP20Ks3o Ha 1 ra jmanku ciBo3-
MiHH) BIPOJOBXK JIAaHKM CiBO3MIHM 3a0e3redyBajo MiABUINCHHS (OHIY
MiHepaJIbHUX (ocdhaTiB y IPYHTI MOPIBHSHO 3 KOHTpOJeM Oe3 BHECCHHS
noOpuB Ha 14 MTI/KT TPYyHTY, TOMI SK BMICT OpraHigHoro ¢ocdopy He 3Mi-
HIoBaBCs. 3a 103U Nes7P267K40 Ha 1 Ta TaHKK CIBO3MIHM CYMapHHE BMICT
Tpynu MiHepaidbHUX (ocdaTiB IPyHTY MiJBHIUBCS 10 KOHTPOIIO 0e3 100-
pUB Ha 29 MI/KT IPYHTY, IO MiJKPECIIOE€ BaXJIUBICTh 3aCTOCYBaHHS MiHe-
panbHEUX A00pUB Yy hopMyBaHHI MiHepalbHOTO GoHIY hochopy rpyHTY.

3a opraniunoi (13,3 T rHOto Ha | Ta JAHKU CIBO3MIHH) Ta OpraHo-
MiHepaiabHOI cucteM ymoopeHHs (NsoP20Kso + 13,3 T rHOIO; NsoP2oKso +
cuzepaT + mobiyHa MPOAyKIlis HA | ra JaHKW ciBO3MiHHK) (OHI MiHepalb-
HUX (ocdatiB TpyHTY TiABUINYBaBca y Mexax 19-32 mr/kr rpynry. [Ipu
IbOMY 3a 3a3HAa4CHUX CHCTEeM YJI0OpeHHS 301JbIIyBaBCsl BMICT YCIX TPyl
¢docdariB y cknami MinepanbHOTO (hocopy IPYHTY, a BETHINHA 3pOCTAHHS
3aJeKana BijJ 103U BHeCEHHs (pocopy y CKiai T00puB.

BwmicT opranigyHoro Qocdopy IpyHTY MeEHIIE 3ajieXaB Bifl CHCTEM
yAO0OpEHHS 1 TI0 3aBEPIIEHHIO JIAHKH CIBO3MIHU Maiike BUPiBHIOBABCSI.

OTxe, y JaHII 3epHO-OYPSIKOBOT CIBO3MIHU 3 TOPOXOM HANCIPUSTIIH-
Bimi ymoBH (hocaTHOTO PEKUMY HYOPHO3EMY THUIIOBOTO BHIIYTYBAaHOTO
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(hopMyBaIiCh 3a TPAJAUIIHHOT OpraHO-MiHEPATLHOT CUCTEMH YJIO0OPCHHS Ta
CHCTEMH 3 eJIEMEHTaMH 010JI0Ti3allii — TTOETHAHOTO BHECCHHS MiHEPaTbHHUX
IOOpHB, 3€TCHOT MacH Tip4uili 0101 i TOOIYHOI MPOAYKIIi, 32 MOPIYHOTO
BHeceHHs Gocdopy y no3i 40-53 kr/ra. Bmict pyxomoro ¢ochopy B OpHO-
My HIapi TPYHTY MO 3aBEPIICHHIO JAHKU CIBO3MIHU TYT MiABUIIUBCS TOPiB-
HsHO 3 BuXigHuM Ha 11,1-13,4%, y minopaomy — Ha 2,8-3,6%.

3.2.3 Ilunamika kaqiiiHoro (onay rpyHry

Kamiit B XUTTI pocnWH Bifirpae BayJIMBY (i3ionoriuny poib. Bin
BIUIMBAE€ Ha (PEPMEHTATHUBHY JiSUTbHICTh, CIIPUSE CTBOPECHHIO ITUTOILIa3Ma-
TUYHUX CTPYKTYp, aKTUBYE CHHTE3 MPOCTHUX Ta CKJIAIHUX BYTJIEBOIHIB, BiTa-
MiHiB, ToIo [223, 224, 235].

VY IpyHTI Kajiil MmpeacTaBlieHO BHKIIOYHO MiHEpaTbHUMH (OPMaMH.
Horo BanoBuii BMICT B UopHO3eMax CTaHOBUTH 2,0-2,5% Bix iX mMacu, 110 B
5-50 pasiB Ouible, HiX a30Ty, 1y 8-40 paziB OunbiIe, Hixk Gochopy. Hesra-
JKaloud Ha JTOCHUTH BHUCOKI 3amacw, jume 0,5-1,2% kamito IpyHTy Bin ioro
BaJIOBOTO BMICTY 3HAXOJUTHCS Yy 3aCBOIOBaHiil sl pociawH Gopmi (BOmo-
PO3UMHHMIA Ta, IEPEBaXKHO, OOMIHHUH Kaiii) [204].

Ha nymxy JI.I. MaptunoBuy, H.H. Maptunosuua [195], b.C. Hocka,
B.I. babunina [222], L.I. ®@inon, [.A. lenaps [307], JL.A. SAmenka [375]
piBeHb 3a0e3MeueHHs IPYHTY PyXOMHM Kalli€M BiNirpa€e BaXXIUBY POJIb B
MiHepaJbHOMY JKHBJICHHI POCIIVH, BIUINBA€ Ha iHTEHCHBHICTH TOTJIMHAHHS
3 TPYHTY CHOJYK a30Ty Ta (ocopy, BU3HAYAE XapaKTep Ta iHTEHCHBHICTH
MPOTIKaHHS B POCIMHAX OCHOBHMX (i3ionoriyHux mporieciB. PopMyBaHHS
(hOHly PyXOMOTO KA y IPYHTI € BOXKJIMBUM aclEKTOM Ha MUISAXY IOJAThb-
IIOTO ITiABUIIECHHS TPOAYKTUBHOCTI KyJIBTYp Ta iX CTaJOrO BHUPOIILYBAHHS Y
TpuBaiii mepcrexTusi [109].

3a0e3MedueHiCTh TPYHTY PyXOMUM KallieM 3aJIeKUTh BiJl psly YUHHHKIB,
cepel KX HaBa)KIMBILIMMU € JO3H 3aCTOCYBAaHHS MiHEpaJbHUX Ta OpPraHiu-
HUX JOOpHB, JOTPUMAHHS TIO3UTHBHOTO OaJlaHCY Kalil0 B CUCTEMI JIOOPHBO-
IPYHT-pOCHHA, (i3UKO-XIMIUHI BIaCTUBOCTI IPYHTY, CTPYKTYpa CIBO3MIHH Ta
i [61, 77, 369].

3acTocyBaHHS HU3bKHX /103 KaTiHHUX J0OpHB Ha (OHI BHCOKOTO BHHO-
Cy Bezle JI0 3MEHIICHHs 3amaciB pyxoMOro Kamito y IpyHTi [77]. Hartomicth
CHCTEeMaTUYHE 3aCTOCYBAaHHS BHCOKMX [03 OpTaHIYHMX Ta MiHEpaJbHUX
noOpuB 3a0e3MedyBajIo MiJBHUINCHHS, K BOJO PO3YWHHOTO, TaK i OOMIHHOTO
KaJiifo B opHOMY mIapi IpyHTY [334]. 3a nanumu B.M. fIknmenka [369] nigsu-
IIEHHS BMICTY KaJil0 y YOpHO3E€Mi THIIOBOMY BHJIYTYBaHOMY Majio MicCIle,
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KOITH 1032 BHECCHHSI KAITiIO MepeBUIITyBaia 75% HOro BUHOCY POCIHHAMU.

Ha nymky Ginmbrocti BueHHX HalleheKTHBHIIINM y (hopMyBaHHI (HOHITY
PYXOMOTO KaJIifo IPyHTY € 3aCTOCYBaHHS OpraHO-MiHEpaIbHOI CHCTEMH Y 100-
pennst [61, 77, 195, 328]. [loeqHane BHECEHHS OpraHiYHHX Ta MiHEPAIBHUX
JIOOpUB YTIOBIJIBHIOE TIEPEXi/l Kalit0 B IPYHTOBHIA PO34YHH, POOHUTH IIeH MpoIiec
PIBHOMIPHIIIAM Y Yaci, 10, B CBOIO Yepry, 3MEHIITye HEOOMIHHY (hiKcarlito Ta
BHUMHMBAHHS KaJIiIo 32 MeXi IpyHTOBOTO mpodimo [195].

Y cydacHOMy 3eMiepoOCTBi, KOJHM Jeiani OuTbIe 3acTOCOBYIOTH
MOOIYHY TPOAYKIiIO POCIUHHUIITBA, MUTAHHS IIOJO 11 BIUTMBY Ha KaJiHMIA
PEXHUM TPYHTIB 3aJIMIIAETHCSI HEMOCTaTHLO BUBUYeHUM. Ha nymky A.C. 3a-
pumiasika, B.B. IBaninu, T.B. Komi6abuyk [100] HeToBapHa 4acTWHA BpO-
JKar0 BUHOCHTB 3HAYHY KUTBKICTh KaJlifo, a TOMY 3aCTOCYBaHHS ii Ha TOOPHBO
ICTOTHO BIUIMBA€E Ha KAJTIHHUN PEXKHUM IPYHTY.

JocmipkeHHST Ha YOPHO3EMi OMiJ30JICHOMY Ba)KKOCYTJIIMHKOBOMY
MOKa3aJM, M0 JWHAMIKA PYXOMOTO KaJlfo y TPyHTI Oylla HEOIHO3HAYHOIO
BITPOJIOBXK POTAIlil 3epHO-OYypsIKOBOI ciBo3MiHM. Ha koHTpomni 6e3 mo0puB
BMICT pyxoMoro kajiro B opHomy (0-30 cm) miapi BOPOIOBK IepIIoi poTarii
3MEHINMBCS Ha 8,4, Apyroi — MiJBHMILYBaBCSA Ha 6,5 MI/KT IPyHTY i3 30epe-
KEHHsIM TeHJeHIl y mimopaoMy (30-40 cm) miapi. OueBHIHO, CTAOUTHHICTD
(hOHIy PYXOMOro Kajilo BEpXHiX IIapiB YOPHO3EMY OITiI30JICHOTO MiATpH-
MyBaJlach 3a PaXyHOK BHCOKHX BAJIOBHX 3aIlaciB I[bOTO €JIEMEHTY, MEXaHi3MiB
MOCTiHHOT TpaHchopMarlii HOoro 3 BaKKOAOCTYITHHAX B PyXoMi ()OPMH Ta BUKO-
PHUCTaHHS KaJIif0 3 HYKHIX IIapiB TPYHTY (Tabi. 3.25).

Cra6imizanito (GoHIy PyXOMOro Kalifo B YOPHO3EMi OIiI30JICHOMY
BKKOCYTJIMHKOBOMY BITPOJIOBXK ITSITH POTAIliid 3epHO-OYPSAKOBOI CIBO3MIiHH
BU3HAYEHO y mociimkeHHsx JI.I. Maptunosuy, H.H. MapturoBHY [195].

B nocnipkeHHsax psaay iHMmX BYeHHUX [96, 222, 334] BiagMivanocs, 1o
YOpHO3eMHU 32 TPUBAJOrO iX BUKOPUCTaHHS 30epiraroTh CTaliCTh BMICTY
PYXOMOTO Kalil0 y BEepXHIX MIapaXx TpyHTy 0e3 BHECEHHsS J00pHB, IO
00yMOBJICHO BHCOKMMH BaJIOBHMH HOTO 3alacaMH Ta 3JIaTHICTIO TPYHTIB
MiATPUMYBATH IMHAMIUHY PIBHOBary Mixk ioro ¢oopmamu.

3a minepanbhoi cuctemu yaoopenHs (NsoP4sKso Ha 1 ra ciBo3miHHOT
TUTONI) BIIPOJOBXK JBOX pOTAlii 3epHO-OypSIKOBOI CIBO3MIHH BMICT
PYXOMOTO KaJIiio B OpHOMY IIapi IPYHTY IiIBUIIUBCS MOPIBHSIHO 3 BUXiTHUM
Ha 11,7%, mimopnomy — Ha 11,5%. 30umbIIeHHS 103M Kalilo y CKJIaji
MiHepanbHHuX J100puB B 1,5 pasu 3abe3neymsio mopaiblie Horo MmiIBUIICHHS
B opHOMY mrapi Ha 21,9%, B migoprHOoMy — Ha 17,7% TMOpPIBHAHO 3 BUXITHUM
BMICTOM.
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Tabauys 3.25 JuHaMika pyxoMoro KaJjiiio B 4OpHO3eMi oNlig30JeHOMY
3a TPHBAJIOI0 3aCTOCYBaHHs Pi3HUX cucreM yaodpenns, B/ICC,
1988-2009 pp., MI/KT TpyHTY

Ne BHeceHo 100puB Ilap rpyHTy, cM
Bap. Ha 1 ra ciBo3MinHOi 0-30 | 30-40 0-30 [30-40] 0-30 | 30-40
ILJIOLIKi no4yarok porauii, | kKineup I porauii, | kineus IIporanii,
1988-1989 pp. | 1998-1999 pp. |  2008-2009 pp.
1 | Be3 noOpHB (xoHTpPOIIL) 98,2 74,6 89.8 71,5 96,3 73,2
2 | NsoP42,5Ks0 99.4 78,2 108 84,9 111 87,3
23 | N75P42,5Ks0 98,8 74,0 108 80,1 111 82,3
19 | NsoPe3,7Ks0 98,4 75,1 107 81,3 110 83,5
25 | NsoP42,5K75 98,5 74,7 113 83,5 120 87,9
3 | NsoP42,5K 50+ nobiuna nposykiis 98,7 72,8 117 86,1 126 91,7
5 | N5oP42,5Ks0 + 12 1/ra rroto 102 74,6 120 91,4 129 95,8
12 |12 1/ra rHOIO + no6iuna npoaykuis | 97,3 76,7 118 92,6 129 97,0
HIPos 42 3,8 4,5 3,9 4.4 4,1
P, % 2,6 2,2 2,4 2,1 1,9 2,0

3a opraHo-MiHepaJbHOI CHCTEMH YNOOpEHHS BH3HAYCHO OuIbIIi
TEMITM TBUIICHHS BMICTY PYXOMOTO Kalil0 y TpPYHTI IIOpPiBHSHO 3
MiHEepallbHOI0 CUCTeMOI0 ynoOpeHHs. [loeHaHe BHECEHHS MiHEpaJIbHUX
106puB 1 THOM (NsoP425Kso + 12 T rHOXO Ha 1 ra ciBO3MIHHOI MJIOMII) Tij-
BHIIIWJIO BMICT PYXOMOTO KaJIilf0 B OPHOMY Iapi IPyHTY Ha KiHEIb APYyroi
poTanii 1o BuxigHOTO Ha 26,5%, MiHEpaIbHUX TOOPHUB i MTOOIYHOT TIPOTYK-
il (NsoP4sKso + mobigna nmpomykiist Ha 1 ra ciBo3MiHHOI TUToNi) — Ha 27,7%);
y TiJOpHOMY Iapi — BimoBinHo Ha 28,4% Ta 26,0%. [Ipu 1ipoMy BBeneHHs
€JIeMEHTIB OioJiorizallii B CHCTEMHU YA0O0pEHHS — MOOIYHOT MPOAYKILii, Oy
1ICHTHYHO TPAMIIIHHIA OpraHO-MiHEepaJIbHIA CUCTEMI YI00pCHHS.

HocnTh eheKTHBHUM Yy TiBHIIEHHI (POHIY PyXOMOTo KaJlifo B IPYHTI
BH3HAYCHO BHECEHHS OpraHigyHMX M00puB (MoOiuHa mpoaykiis + 12 T THOrO
Ha 1 ra ciBo3minHOI o). [loeqHaHe BHECEHHS THOIO 1 TOOIYHOT MPOAYK-
il MiJBHUIIIO BMICT PyXOMOTO KaJlif0 B OPHOMY IIapi IPYHTY Ha KiHElb
Jpyroi poTarii HopiBHAHO 3 BUXiTHUM Ha 32,6%, y migopHomMy — Ha 26,5%.

OTxe, 3a OpraHo-MiHEpPaJIbHOT CHCTEMU yJIOOpPEHHS BIPOJIOBK TPH-
BaJIOTO BEJCHHS JIOCIITY BHSICICHO 1CTOTHIIIE ITiIBUIIYBABCS BMICT PyXO-
MOT'0 KaJIif0 B TPYHTI MOPIBHIHO 3 MiHEPAIFHOIO cHCTeMOI0 ynoopeHHs. [1o
3aBepUICHHIO JPYyroi poraiii 3epHO-OypsAKOBOI CIBO3MIHM 332 MiHEpaJIbHOI
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CHUCTEMHU YAOOPEHHS BMICT PyXOMOTO Kajlito 301JIbIIHUBCS B OPHOMY IHapi
MOPIiBHSHO 3 KOHTpoieM 0e3 noopus B 1,15 pasu, 3a opraHo-miHeparsHOT —
1,34, 3a BHECEHHSI MiHEpaJIbHUX JOOPHB 1 MoOIYHOT mpoaykiii — 1,31, THOMO 1
no6iuHo1 npoxykuii — 1,34; migopHoMy mapi — Bixnosigso B 1,19, 1,31, 1,25
Ta 1,33 pasu.

BaxnmuBy posnb y miATpUMaHHI BHCOKOTO PIiBHS 3a0€3MEUeHHST POCITHH
KalieM BIimirparoTh TpomecH TpancdopMmariii kamito y IpyHTI [222].
BuBuenHs ¢opm kamiro B opHoMy (0-30 cM) mapi I'pyHTY O 3aBEpIICHHIO
Ipyroi poTtarlii 3epHO-OypsAKOBOi CIBO3MIHM MMOKAa3ajio, IO y BapiaHTi 0Oe3
JIOOpUB CyMapHHUH BMICT Kaliio B pyXoMili Ta HEOOMiHHIN Gopmax cTaHO-
BHUB 829 MI/KT IpYHTY, B T.4. BoJopo3unHamid — 1,1%, oOminHMI — 19,7%,
HeoOMiHHMH — 79,2% (Tabn. 3.26).

Tabnuysa 3.26 ®@opMHu KaJlil0 B OPHOMY HIapi YOPHO3eMY OMi/I30JIEHOT0
3a TpuBajoro (20 pokiB) 3acTocyBaHHs Pi3HUX CHCTEM Y/100peHHs,
BJCC, 2008-2009 pp., MI/KT TpyHTY

Ne BHeceno 100pus Dopmu KaJio
Bap. Ha 1 ra ciBo3minHO1 BO/IOPO3- | 0OMiHHMIi | HEOOMiHHMIA | cyma
TIoNi YHMHHHAH
1 |Be3 noOpuB (KOHTPOJIB) 9,2 163 657 829
2 | NsoP42,5K50 11,4 177 673 861
3 | NsoP42,5K 50+ mo6iuna npoaykiis 13,3 190 725 928
5 | NsoP42,5Ks0 + 12 T/ra rHOIO 14,0 195 738 947
12 |12 1/ra raoro + noGiuna npoayKiist 13,8 197 753 964
HIPos 0,4 6,4 20,8 -
P, % 1.8 2.2 27 ;

3a MiHepaibHOI cuctemMu yaoopeHHs (NsoP4sKso Ha 1 ra ciBo3MiHHOT
IUTOII) BMICT cyMH (DpaKiliii Kaiilo MOPIBHSIHO 3 KOHTpojeM 0e3 moOpuB
MiABUIIMBCS Ha 32 MI/KT IpyHTY, abo Ha 3,9%. Lle Bu3Ha4YeHO B ycix (pak-
IisIX 1 BOHO OYJI0 PiBHOMIPHUM 3a PyXOMOIO Ta HEOOMIHHOIO Horo popmamu:
BOJIOPO3YMHHOTO — Ha 1,2, oOMiHHOTO — Ha 14, HEOOMiHHOTO — Ha 16 MI/KT
IpyHTY. Lle € cBim4eHHsM TOTO, 1110 3aCTOCYBAaHHS MiHEPAITLHUX JJOOPHB Be/e
JI0 CTBOPEHHSI CTiMKOI piBHOBard mporeciB 0OMiHy Kalilo MiX PyXOMOIO Ta
HEOOMIHHO Horo hopMamMu y IPYHTI.

3a opraHo-MiHEpaJIbHOT CHCTEMH YAOOPEHHS BMICT CyMH (pakimii
KaJifo y IPYHTI IO KOHTpomo 6e3 moOpwB migBummBcs Ha 99-118 mr/kr
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IpyHTY, abo Ha 11,9-14,2%. IIpu npoMy Kamii MBHIIE HAKOMTUIYBABCS Y
HeoOMiHHIH ¢opmi. Temnu Horo 3pocTaHHA BU3HAUCHO Y 2,5 pa3W BHUIIU-
MH, HDK pyXOMOT0. 3a TO€IHAHOTO BHECEHHS MiHEpaIbHUX TOOPHB i TO-
6iunoi nmpoxykuii (NsoP42sKso + mobiuna npoayxkiist Ha 1 ra ciBo3MiHHOT
TIJI0ITi) BMICT BOJOPO3YMHHOTO KaJliF0 TOPIBHSAHO 3 KOHTPOJIEM IIiIBUIIU-
Bcst Ha 4,1 MI/KT TpyHTY, OOMiHHOTO — Ha 27, HeOOMiHHOTO — Ha 68; MiHe-
panbauX 100puB i THOO (NsoP42sKso+ 12 T rHOTO Ha 1 Ta ciBO3MIHHOI T1ITO-
m1i) — BixnoBigHO Ha 4,8, 32 Ta 81 MI/KT IpyHTY.

Bwmict cymu ¢pakiiii xajiro y TpyHTI BU3Ha4€HO HAMBHIIMM 3a Opra-
Hi4YHOi cucTeMu ynoopenHs (mobiuna mpoaykuis + 12 T rHoro Ha 1 ra ciBo3-
MiHHOI TTomti) — 964 Mr/kr rpyHTy, a60 Ha 16,3% OinbIe, Hi’K HAa KOHTPOIi
6e3 nobpus. IloeqHane BHECEHHS T'HOIO 1 TOOIYHOI MPOYKIIT CIIPUSIIO HAKO-
MTUYCHHIO KA MEPEeBaKHO B HEOOMiHHIN (opmi — 753 MI/KT IpyHTY, a0
78,1% Bin cymu (pakiiii.

OTxe, 3a PI3HUX CHCTEM YIOOpEHHS BIPOJIOBXK TBOX POTAIil 3epHO-
OypsIKOBO1 CIBO3MiHM BMICT PyXOMOTO KaJif0 B OPHOMY Iapi YOpPHO3EMY
OTTiI30JICHOTO TiIBUIIMBCS 32 MiHEpalIbHOI cucTeMu ymoOpenHs Ha 11,7%,
MOETHAHOTO 3aCTOCYBaHHS MiHEpaJIbHUX JOOPHB 1 THOIO — Ha 26,5%, MiHe-
pajbHUX J00pWB 1 MoGiuHOT mpoxykuii — Ha 27,7%, THOIO i OOIYHOI Tpo-
nykmii — Ha 32,6%; y migopHomy mapi — BignosimHo Ha 11,5%, 28,4%,
26,0% T1a 26,5%.

3a MiHepabHOI CHCTEMHU yIOOpEHHS BiOynocs piBHOMipHE HAKOIH-
YeHHs KaJlifo B yCiX HOro (pakmisix; 3a OpraHo-MiHepaJbHOI — MepeBakalo
HaKOIMYEHHs KaJlifo B HEOOMiHHIH (paKiii.

MaremMaTr4Hi MOJIEN TIPOTHO3YBAHHS BMICTYy PyXOMOTO KaJil0 B 4Op-
HO3eMi OIiI30JICHOMY Ba)KKOCYTIIMHKOBOMY 3 BUKOPHUCTaHHSIM METOJIy perpe-
CiifHOTO aHaNi3y MO3BOJIIIM CHPOTHO3YBATH 3a0€3MECUCHHS IPYHTY PyXOMHM
KayieM Ha mepiox 10 2050 poky. 3a MiHEpaIbHOI CHCTEMH YIOOpEeHHS HOro
BMicT B opHOMY (0-30 cM) m1api rpyHTY BIPOJOBK HACTYMHHUX 40 poKiB 30116~
mUThCS Ha 22,6%, TIOETHAHOTO BHECEHHS MiHEpaIbHUX JOOPHB 1 THOKO — Ha
44.2%, minepansHIX 00pUB 1 mobiuHoi mpoayKuii — Ha 46,1%, THOIO 1 Mo0iY-
HOI poxykiii — Ha 52,0% (Tabmn. 3.27).

B dopHO3eMi THITOBOMY BHIIYT'YBAaHOMY CEPEIHBOCYTIIMHKOBOMY [IH-
HaMiKy pyXOMOTO KaJIio Ta TpoIecH Horo TpaHcdopmallii y rpyHTi BUBYAIIH
B CIBO3MiHax Pi3HOI CTPYKTYpHU: TPETsS poTallisi — 3epHO-MpocanHa (mpocar-
aumu 40%, 6060BuMu 10%), gyeTBepTa — mIogo3MiHHA (mpocamHux 16,7%,
0000BHX 33%).
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Tabauys 3.27 IIpor1o3 BMicTy pyxoMoro KaJjii B 4OpHo3eMi
OIiA30JIEHOMY 32 Pi3HUX cHCTeM Y100peHHs, MI/KT IpyHTY

Ne Bueceno 100puB IIporuos, pik
Bap. Ha 1 ra ciBo3minHoi PiBusHHs perpecii | 2020 | 2030 | 2040 | 2050
oI
1 |Be3 nobpus (korTpoNB) |y =-0,095%x + 95,717 92,8 91,8 90,9 | 89,9
2 | NsoPa2:5Ks0 y=10,58x + 100,33 118 | 124 | 130 | 136
3 |NsoParsKso+mobiuma | _ 3650 110025 | 143 | 156 | 170 | 184
OPOJLYKIIist
> |NsoPaosKso+ 12|y 3541035 145 | 159 | 172 | 186
THOKO
1212 v/ra rwoio +mobiuna |y sg5, 198917 | 148 | 164 | 180 | 196
TIPOJTYKITist

[MpuMmiTka. X — YHCIO POKIB BiA MmodyaTKy mociimkeHs (1989 p.); y — Bwmict
PYXOMOTO Kalito, MI/KT IPYHTY

CrpykTypa CiBO3MIHM HE Majia TIOMITHOI'O BIUIMBY HA JIMHAMIKy BMICTY
PYXOMOTO KaJIil0 B YOPHO3eMi THIIOBOMY BHITyTYBaHOMY. B 000X ciBo3MiHax 3a
BUPOIIYBaHHs KyJIbTyp 0€3 BHECEHHS! JOOPUB BigMidaiach JIUIIE TCHICHIILS
JI0 3MEHIIEHHS BMICTY PyXOMOTO Kajilo B OpHOMy mapi — Ha 2,4-2,8, B
miopHoMy — Ha 2,1-2,2 Mr/kr rpyHTYy. BMicT pyXxoMoro kajiro Ipu IbOMY
3aJIMIIaBCs JOCTaTHhO CTaOUTFHMM BIIPOJIOBXK 000X poTamiii CiBO3MiHH

(tabu. 3.28).

Tabauys 3.28 Ilunamika pyxoMoro KaJjiio B 4OpHO3eMi THIIOBOMY
BUJIYTYBAHOMY 32J1€2KHO Bi/l cCHCTeM Y/100peHHs Ta CTPYKTYpH
ciBo3minm, BIIJICC, 1996-2012 pp., MI/KT IPYHTY

Illap rpyHTy, M
N | Bmecemorodpus TOrg TR0 T 030 | 3040 030 | 30-40
Ha 1 ra ciBo3minHoi povs s P
Bap. s novatok III poramii,| kinens III poranii, kinens IV poramii,
1996-1997 pp. 2006-2007 pp. | 2011-2012 pp.
11 |be3 nodpus 632 | 571| 608| 550| 580| 52.8
(KOHTPOJIb)
2 | NsoPscKes 74,8 61,6 79,5 63,8 80,9 62,7
4 | NsoPecKes + TIIT 86,0 67,4 95,2 73,1 98,7 75,9
13 |NsoPesKes#9wra 196 | 669 970| 708 | 101 | 752
THOIO
HIPos 2.8 2.6 2.9 2.7 2.8 2,6
P, % 22 2,0 2.7 23 2.6 2.0

ITpumitka. o3y BHeceHHs MiHepaidbHHX a00puB y IV portamii 3MeHIIEHO [0
N43P43K43, rHORO — 10 8,3 T Ha 1 ra CiBO3MIHHOT IO,
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3acTocyBaHHS MiHEpaJIbHUX JOOPUB y 3EPHO-TPOCAITHIA CiBO3MiHi
(NsoPssKes Ha 1 Ta CiBO3MIHHOI IIIOIII) IMiBUIIAIO BMIiCT PYXOMOTO KaJifO
Ha KiHEI[b poTalii 0 BUXIJHOTrO B OPHOMY Iapi Ha 4,7, B HMiJIOPHOMY — Ha
2,2 MI/KT IpyHTY. 3MEHIICHHS 103 MiHEpalIbHUX J100puB y 1,5 pasu B mio-
no3MiHHIN ciBo3MiHi (N43P43K43 Ha 1 ra ciBo3MiHHOI MIIOIII1) Majio MEHIINN
BILTUB Ha BMICT KaJlil0 y TPYHTI, 3a0€3MEYHBIIH JIMIIEC CTaOIIBHICTh HOTO
BMICTY Ha BHXiTHOMY piBHi.

Ha xanmiitauii pe>kuM IpyHTY IMO3UTHBHHN BILTHB MaJIO 3aCTOCYBAHHS
J0OpHB 3a OpraHO-MiHEpaNbHOI cucTeMu. [loejHaHe 3acTOCYBaHHS MiHepa-
JIILHUX A0OpPHUB 1 THOMW Y 3epHO-TipocanHiil ciBo3MiHi (NsoPssKes + 9 T THOIO
Ha | ra ciBo3MiHHOI IJI0MIi) 30UIBIIMIO BMICT PyXOMOTO KAk Ha KiHEIb
porTariii 10 BUXiHOTO B OpHOMY IIapi Ha 7,4 MI/KT IpyHTY, B MiJOPHOMY —
Ha 3,9; y miogo3miHHiA ciBo3MiHi (N43P43K43 + 8,3 T rHOIO Ha 1 ra ciBo3-
MIHHOT U101 ) — BifmoBinHO Ha 4,0 Ta 4,4 MI/KT IpyHTY.

BBeneHHs enemeHTiB Oioyiorizaliii B CHCTEMHU YIOOPEHHsI, 30Kpema,
Mo61YHOT IPOYKIIil 32 €()eKTUBHICTIO BIUIMBY Ha KaJiWHUN PEXKUM TPYHTY
HE TOCTYNaJoCh BHECEHHIO THOM. lloeqHaHe BHECEHHS MiHEpaIbHUX
no0puB 1 mobiyHoi Mpoaykuii y 3epHO-nipocanHiil ciBo3MiHI (NsoPssKes +
moOiyHa TpoAyKIis Ha 1 Ta CIBO3MIHHOI IUIOINI) IIJBUIIMIO BMICT
PYXOMOT0O Kallito Ha KiHellb pOTallil 10 BUXiTHOTO PiBHSA B OPHOMY Iapi —
Ha 9,2 MI/Kr IpyHTYy, HiJlopHOMY — Ha 5,7; y IUIOJO3MIiHHIM CiBO3MiH1
(N43P43K43 + mobiuna npomykiist Ha 1 ra CiBO3MIHHOI TUIOIII) — BiAMOBITHO
Ha 3,5 Ta 2,8 MI/KT IpyHTY.

3a opraHo-MiHepaJbHOI CHCTEMH YAOOpPEHHS BH3HAUCHO IOMITHE
MiBUIIEHHS BMICTY PYXOMOTO KaJif0 Y TPYHTI MOPIBHSIHO 3 MiHEPAIbHOK
CHUCTEMOIO yJ0OpeHHs. Tak, Ha KiHelb YeTBEPTOi poTallii 3a BHECCHHS
MiHEpaJIbHUX JOOPUB 1 THOIO BMICT PYyXOMOTO KAJiI0 IIiJBHIIUBCI B
OpPHOMY MIapi TPYHTY TOPIBHSAHO 3 MiHEPAIFHOIO CHCTEMOIO yIOOpEHHS Ha
24,9%, nigopHomy — Ha 19,9%; mMiHepanbHUX 100pUB 1 MOOIYHOT POTyKIIii
— BignmoBigHO Ha 22,0% Ta 21,1%.

Omxe, ¢dopmyBaHHs (GOHIy PYXOMOIO Kajil0 B YOPHO3EMi
BIITyTYBaHOMY CEPEJHBbOCYTIIMHKOBOMY OiNbIe 3aiexano BiJ CHCTEMH
YIAOOpEHHS, HIXK BiJl CTPYKTYPH CIBO3MIHH, IO OCOOJIHBO MPOSBISLIOCH 32
OpraHo-MiHepaJIbHOI CHCTeMHU yI00peHHs. BHeceHHsT MiHepabHUX TOOpUB
i mOGIYHOT MPOAYKIIii 32 BIUIMBOM Ha ()OHI PyXOMOTO KaJlif0 TPYHTY HeE
MOCTYTAJIOCh 3a €(hEeKTUBHICTIO TPAAMIIIIHIA OpraHO-MiHEpaIbHIA CUCTEMI
YIOOpCHHS.

3a TpHUBAIOTO 3aCTOCYBAHHSA JOOPUB MiHSABCS TPYHOBHUH CKIIaJl Kaiio
y rpyHti. CymMapHUH BMICT Kalilo B pyXxoMil Ta HeoOMiHHi (opmax Ha
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KOHTPOJIi 63 100pHUB CTAaHOBUB 652 MI/KT IPYHTY, B T.4. BOJOPO3YMHHHHA —
1,8%, oOMinHuMM — 16,6%, HeoOMiHHUHI — 81,6% (Tadu. 3.29).

Tabauya 3.29 ®opmu kamdio B opaomy (0-30 cm) mapi yopHozemy
THIOBOT0 BUJIYTYBaHOTO MicJIs TPUBAJIOr0 3aCTOCYBAHHS Pi3HUX
cucreM ynoopenns, bI[JICC, 2006-2012 pp., MI/KT IpYHTY

Ne Bueceno 100puB Dopmu Kallilo
Bap. Ha 1 ra ciBo3mMiHHOT | Boxopo3uMHHHUIT | OOMIHHMIT | HeOOMiHHMIL | cyma
TJIoIi
Kineus III porauii, 2006-2007 pp.

11 |Be3 n06puB (KOHTPOIIB) 11,7 108 532 652
NisoPesKeo 11,9 123 546 681

4 | NsoPessKeo + IMIT 12,7 158 584 755

13 | NsoPesKes + 9 1/ra ruoro 12,5 163 591 767

HIPos 0,4 4,9 20,2 -
P, % 2,1 2,2 2,0 -
Kineus IV poraunii, 2011-2012 pp.

11 |Be3 n06pus (KOHTPOIIB) 9,5 107 494 611
Na3Pa3Ka3 12,4 124 501 637
Na3Pa3Kaz + IIIT 13,1 163 564 740

13 | N43P43Ka3+ 8,3 1/ra 13,2 168 567 748
THOKO

HIPos 0,3 5,1 17,6 -
P, % 2.6 1,9 2.1 -

BHecenHst y 3epHo-TpocamHiii CiBO3MiHI MiHEpaJbHUX J00pUB
(NsoPesKes Ha 1 Ta ciBO3MIHHOT TUTOITI) 30UIBIINIO BMICT CyMH I'PYIl KaJlito
MOPIBHSIHO 3 KOHTpoJieM 0e3 noOpuB Ha 29 wmr/kr rpyHry (4,5%),
MiHepanpHUX J00puB 1 moOiwnoi mpoaykiii (NsoPssKes + moOiuHa
npoaykiis Ha 1 ra ciBo3aMinHOi mwromi) — Ha 101 mr/kr rpyHTy (15,5%),
MiHepasibHUX J00puB 1 THOW (Ns5oPssKes + 9 T THOI0O Ha 1 ra ciBo3MiHHO1
wromi) — Ha 111 mr/kr rpynTy (17,0%).

3a JOCHKYyBaHMX CHCTEM yOOOpPEHHS BHUSBICHO pPIBHOMIpHE
MIBUIICHHS BMICTy Kaiilo B OOMiHHIM Ta HeoOMiHHIH ¢opmax. I[lo
3aBEPIIICHHIO POTAIlii 3ePHO-IIPOCATIHOI CIBO3MIHM 32 MiHEPAJbHOI CHCTEMU
yIOOpeHHS BMICT OOMIHHOTO Kallif0 B OpHOMY IIapi I'PYHTY ITiJIBUIMBCS
MOPIBHSIHO 3 KOHTposieM 0e3 100puB Ha 15 MI/KT IpyHTY, HECOOMIHHOTO — Ha
14; 3a BHECEHHSI MiHEPAITLHUX JTOOPUB 1 MOOIYHOT MPOIYKIIIT — BIAMOBIIHO HA
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50 ta 52; MiHepaILHUX TIOOPHUB 1 THOKO — Ha 55 Ta 59 MI/KT IPYyHTY.

VY miomo3MiHHIN ciBO3MIiHI (YeTBepTa poTamisi), 3a 3HIKEHHS JI03M
MiHepaJbHUAX JO0OpHUB Ha 35%, BMICT CyMH TPyH KaJlifo B TPYHTI HOPiBHSHO
3 IUIOJIO3MIHHOIO CIBO3MIHOIO 3HHM3MBCS Ha 15-43 wmr/kr rpynry. Lle
BiIOYyJIOCh MEPEeBAXHO 3a PaxyHOK HeoOMiHHOI (opmu. 3a MiHepasbHOI
CHUCTEMHU YAOOPEHHS 3MEHIICHHS BMICTY HE OOMIHHOTO Kallif0 y TPYHTI
cranoBmwio — 8,2%, 3a BHECEHHS MIHEpPAIbHUX JOOpUB 1 MOOIYHO]
npoxykuii — 3,4%, MiHepanpHUX 100puB i THOIO — 4,1%. Lle mae mincTaBn
CTBEp/UKYBATH, IO CHCTeMa YIOOpEeHHS y IUIOJ03MiHHIN CiBO3MiHI Oyia
He30aJIaHCOBaHOIO 32 JJ03aMH BHECEHHS KaJIIMHUX JOOPHB, BHACHIIOK YOTO
POCIIMHY 1HTCHCHBHIIIIE BUKOPUCTOBYBAJIHM KaJliii HEOOMIHHO1 (hOpMHU.

3a opraHo-MiHepaTbHOI CHCTEMH yJOOPEHHS BU3HAUYEHO BWIIWH BMICT
CYMH TpYTI KaJIif0 y TPYHTI TOPIBHAHO 3 MiHEPAILHOIO CHCTEMOIO YIOOpEHHSI.
Ha xiHenp derBeproi poTarii BHECEHHS MiHEpaJbHUX JOOPUB 1 THOO
MiABUIIMIO BMICT CyMH TPYIl Kalil0 B OPHOMY IIapi TPYHTY IOPIBHSHO 3
MiHEpaIbHOIO CHcTeMolo ymoOpenHs Ha 17,5%, MiHepadpHUX HOOpUB i
mobiuyHoi mpoxykmii — Ha 16,2%. 3a BBeEHHA eJEeMEHTIB Oioorizarii
KaTiHHAA PEeXUM YOPHO3EMY THIIOBOTO BIUIYTYBAaHOTO HE TIOCTYIIABCS
BHECEHHIO THOIO.

OTxe, 3a OpraHo-MiHEpaJIbHOI CHUCTeMH yAOOpeHHs B 000X
CiBO3MiHax BMICT OOMIHHOT Ta HEOOMIHHOI (OpM Kallilo y TPYyHTI
301IBIIUBCS TTOPIBHSHO 3 MIHEPAJIHHOIO CHCTEMOIO yIOOPECHHS BiATIOBIIHO
Ha 0,35-0,44 Ta 0,38-0,66 Mr/Kr TpyHTy, MO0 CHOPHUIO cTadimizarii
KaiiHOTO (POH/Ty YOpPHO3EMY BHIIYT'YBAaHOT'O CEPEIHBOCYTIIMHKOBOTO.

B 4opHO3eMi THIIOBOMY BHIIYTYBaHOMY JIETKOCYTJIMHKOBOMY (YMOBH
JIOCTaTHBOTO 3BOJIOKCHHSI) 3a PI3HUX CHCTEM yIOOpEeHHS KaTiMHUNA (OHI
IPYHTY BHBYAJIM y JaHI 3epHO-OypsSKOBOi CiBO3MiHM 3 ropoxom. Ha ii
MOYaTKy TPYHT BiI3HAYABCA CEpPEIHIM piBHEM 3a0e3IeUeHHS PYyXOMHM
kamiem: B opaomy (0-30 cm) mapi — 75,0-76,8, mimopHomy (30-40 cm) —
63,1-65,2 mr/xr rpyuTty (tadi. 3.30).

YHOponoBX JaHKM CiBO3MiHM 0Oe3 BHECCHHsS JI0OOpWB BHSBIICHO
TEHJCHINIO 3HIKEHHS BMICTY PYXOMOTO Kallifo B OpHOMY Imapi Ha 2,8, B
miopHOMY — Ha 1,8 MI/KT IpyHTY.

MinepaiibHa cucTeMa yaoOpeHHs 3a BHeCeHHs onTUMAaTbHOT (NsoP20Kso
Ha | ra jaHkuW ciBo3MinK) Ta migBHIIeHOi (Neo7P27K4o Ha 1 ra nmanku
CIBO3MIHH) 7103 JOOpHWB, K 1 3aCTOCYBaHHS 3€J€HOI MacH TipuuIl Ta
ONTHMAITBHOI JIO3W MiHEpaNbHUX MOOpHB, HEe 3a0e3Medmid CTaOUTHHICTH
(GoHITYy pYXOMOTO Kajif0 B YOPHO3eMi THIIOBOMY BHIyT'YyBaHOMY. B
3a3HAYCHUX BapiaHTaX BIIPOJOBXK JIAHKH CIBO3MIHH BiJMiYald 3HWKCHHS
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BMICTY PyXOMOTO KaJIiF0 B OPHOMY IlIapi B Mexax 1,2-2,6, B migopaomy — 0,6-
2,1 Mr/KT IpyHTY.
Tabnuya 3.30. ilunamMika pyxoMoro Kajii B YOpHO3eMi TUIIOBOMY

BHJIYTYBAHOMY JIETKOCYTJIMHKOBOMY 32 Pi3HHUX CHCTeM yA00peHHs,
YIIACC, 2006-2010 pp., MI/KT TPYHTY

Ne Bueceno 106puB Illap rpyHTy, cM
Bap. na 1 ra 0-30 [ 30-40 0-30 | 30-40
JIAHKH CiBO3MIHH M0YATOK JIAHKH, 3aBepLICHHS JAHKH,
2006-2008 pp. 2008-2010 pp.
1 | Be3 mo6puB (KOHTPOJIB) 75,6 63,4 72,8 61,6
3 [NsoP20Ks30 75,0 64,6 73,4 64,0
15 |N73,3P20K30 75,5 63,4 73,7 62,3
18 [ NsoP30K30 76,0 64,1 74,3 63,5
20 [NsoP20Ka433 75,5 63,9 75,8 64,3
4 | Ne6,7P26,7K40 76,8 63,7 74,7 62,6
NsoP20K30+ 13,3 1/ra raoro 75,4 65,2 81,2 69,6
6 |13,3 1/ra ruoro 75,0 64,2 76,7 64,8
10 |Cunepar (ripunns Gina) 76,2 63,8 73,6 61,7
11 |NsoP20K30+ cunepar 75,8 64,0 74,6 63,1
12" |NsoP2oKso + craepar + 75.4 63,1 80,4 64.4
noGiuHa MPOAYKILis
HIPos 33 2,9 3,1 2,9
P, % 2.7 22 21 25

Crabimizamii  GoHIy pyXOMOro Kamilo B YOPHO3EMi THIIOBOMY
BUJIYTYBAHOMY JIETKOCYTJIMHKOBOMY TI0 3aBEPIICHHIO JIAHKKM CIBO3MIiHH
JIOCSATHYTO 3a BHeceHHS 13,3 T rHOW Ha 1 ra JlaHKW CiBO3MiHH. BHeceHHs
OpraHiYHUX JOOPUB HE3HAYHO MiIBHUIIMIO BMICT PYyXOMOTO KaJTil0 B OPHOMY
Iapi IPyHTY JI0 IOYATKOBOro Ha 1,7, B mijopHoMy — Ha 0,6 MI/KT IpYHTY.

[TepciekTHBHUMHU ~ cucTeMaMHu  ynoOpeHHs, 1m0 3a0e3mevunin
MIIBUIICHHS BMICTY PYXOMOTO KaJlif0 y BEPXHIX IIapaXx YOpPHO3EMY
THUTIOBOTO BWIYTYBAHOTO II0 3aBEPIICHHIO JIAHKU CiBO3MIHH, BH3HAYCHO
BHECEHHsI MiHepaJbHUX A00puB 1 rHO (NsoP20K30 + 13,3 T rHoro Ha 1 ra
JIAHKW CIBO3MIHH) Ta MiHEpaJIbHUX NOOPHB, 3€JCHOI MacH ripuuii Oiyoi i
no6iunoi mpoxykitii (NsoP20K3o + cumepar + moGiyHa mpoaykiis Ha 1 ra
JIAaHKA CiBO3MiHHM). BMicT pyxoMoro Kajii B OpHOMY Iapi IPYHTYy 3a
BHECEHHS MiHEpAIbHUX JOOpPHB 1 THOIO TMIiJABUINMBCS TIOPIBHIHO 3
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BHUX1JHUM Ha 7,7%, B miiopHOMY — Ha 6,8%); MiHepaIbHUX JOOPHB, 3€JICHOT
MacH Tipuumni 61101 i mo6iyHoi npoaykuii — BixnosigHo Ha 6,6% Ta 2,1%.

Ha xiHenp naHKM CiBO3MIHHM 3a TpaauIiiHOI OpraHO-MiHEpaJlbHOI
CHUCTEMH yIOOPEHHS BMICT PyXOMOT'O KaJIif0 B OPHOMY II1api cCTaHoBHB 81,2
MI/KT' IPYHTY, B MiIopHOMY — 69,6; 3a BHECCHHS MiHEPaJbHHX IOOPHB,
3esleHo1 MacH Tipuuili 0110l 1 mobiuHoi mpomykiii — BiamosigHo 80,4 Ta
64,4 MT/KT TpYHTY.

Buuenns mporieciB TparchopMartii Kaiiro y IpyHTI TIOKa3ajo, Mo Ha
KOHTPOJIi 0e3 JOOPHUB IO 3aBEPIICHHIO JAHKH CiBO3MIHU CyMapHHH BMiCT
pPyXOMOro Ta HEOOMIHHOTO Kallito CTaHOBHUB 728 MI/KI' IpyHTY, B T.U.
Bojopo3unHHoro — 1,8%, obwminHoro — 16,4%, HeoOminHoro — 81,8%
(tabm. 3.31).

Tabauys 3.31. ®opmu kajio B opaomy (0-30 cm) mapi yopHozemy
THUIIOBOI'0 BUJIYT'YBAHOTO 32 Pi3HUX cuctem ynoopenns, YJIJICC,
2008-2010 pp., MI/KT IpyHTY

Ne Bueceno 100puB Ha 1 ra | Dopmu Kaio
Bap. JIAHKH CiBO3MiHH BOJOPO3YMHHMI| 00MiHHMII | HEOOMiIHHMI | cyma
1 |Be3 no6puB (KOHTPOIIb) 12,8 119 596 728
3 | NsoP20K30 13,2 121 597 731
5 | NsoP20K30+ 13,3 1/ra raoro 14,0 130 613 757
6 |13,3 1/ra rHOIO 13,5 125 605 744
10 | Cunepar (ripuunns 6ina) 13,0 120 598 731
1T |NsoP20K30+ cunepar 13,3 122 601 736
12| NsoP20Ks0 + cunepar + 13,7 128 611 753
no6ivHa POYKILis
HIPos 0,5 5,4 17,7 -
P, % 24 2.8 23 R

MinepanpHa cucteMa ymoOpeHHs, BHECEHHS 3€JI€HOI MacH Tip9HIli
01101 Ta ripunmi 6i70i pa3oM 3 MiHEpaIFHUMHU HOOpPHBaMH NPAKTUYHO HE
BIUIMBAJIM HA BMICT CYMH TPyl KaJlil0 B YOPHO3EMi THIIOBOMY
BHIIyryBaHoMYy. [10 3aBEepIICHHIO JTAHKU CIBO3MIHH BMICT CyMH TPYII KaJiFO
B OPHOMY INapi IPYHTY CTAHOBHWB B 3a3HadyeHWX BapiaHtax 731-736, mo
MOPIBHSHO 3 KOHTpoJieM 0e3 Ho0puB Oyio OLIpIIUM Ha 3-8 MI/KT IPYHTY.
[Ipu 1bOMyY CHIBBITHOMICHHS MK (POPMaMH Kallil0 Y TPYHTI BiIIIOBiIAIO
KOHTPOJIIO.

128 -



[TigBuIeHHST CyMU T'pyI KaJIiF0 y TPYHTI Ha KiHElb JIJAHKH CIBO3MIiHH
BHUSIBIICHO 32 OpraHO-MiHEpaJIbHOI CHUCTeMH YyIOOpeHHs. 3a BHECEHHS
MiHepabHUX J00pHB 1 THOH (NsoP20K30 + 13,3 T rHoro Ha 1 ra jaHKu
CIBO3MIHHM) CyMa TpyH Kalilo JI0 KOHTpPOJIO 0e3 A0OpHB 30UIbIIMIACE HA
29, MiHepanpbHUX J0OpHB, 3€JCHOT Macu Tripuuili Oinoi 1 moOiYHOT
npoaykiii (NsoP20K30 + cuaepar + mobiuyHa mpoaykiis Ha 1 ra JaHKH
ciBo3MiHM) — Ha 25 MI/KT IpyHTY. [liIBUIIIEHHS BMICTY KaJifo O KOHTPOJIIO
0e3 moOpuB criocTepirand mo ycix ¢popmMax Kajiro IPYHTY: BOJOPO3ZIYHHHOTO
—mna 7,0-9,4%, o6minHOrO — Ha 7,6-9,2%, HeoOMminHOrO — Ha 2,5-2,9%.

Otxe, B yMOBax JOCTATHbOTO 3BOJIO)KEHHS BHECEHHS MiHEPAIbHHX
IOOpUB 1 THOKO Ta MiHEpPAIBHUX TOOPHUB, 3€JIeHOI Macu ripuuili 0ol 1
moOIYHOT MPOIYKIIii 3a0e3Meuriy HallBUIly CTaOUTBHICTD KaIiitHOTO QOHIY
YOPHO3EMY THIIOBOTO BHIJIYT'YBAHOTO JIETKOCYTJIMHKOBOTO, OOYMOBHBIIH
MiIBUIIEHHS BMICTY yCiX (popM Kallito IpyHTY.

3.2.4 ®izuko-xiMiuHi BJACTHBOCTi YOPHO3EMHHUX I'PYHTIB

3a manmmu npochimkens .M. T'ocmomapenka [61], E.I'. [eromoka,
B.JI. T'aBpuinosa, I'.M. Kpusonocosoi [78], I'.A. Masypa [187], b.C. Hocka
[226] TpuBase 3acTOCYBaHHA MiHEpaJbHUX JOOPHB BH3HAYAE 3MIHU B
cHCTeMi TIPYHTOBHX pIBHOBAar, IOpyllye OajlaHC KaTiOHHOTO OOMiHY,
MOCUIIIOE BUIJIYTOBYBAaHHS 10HIB KaJIBI[IF0 Ta MarHiro, moripurye (isuko-
xiMigyHi Ta  arpoi3W4Hi  BJIACTUBOCTI IPYHTY, MPHU3BOAUTH IO
TpaHchopMallii IpyHTOBUX PEKHUMIB Ta BIACTHBOCTEH.

BreceHHs Ha 4opHO3eMi TUITOBOMY MiHepadbHUX J00puB B 1031 100
Kr/ra 3MeHnryBano nokasHuk pHcou. Ha 0,03-0,04 oxpHML i TTiABHIITYBaIo
rigpomitnaay KucnotHicTs Ha 0,09 mr-exs./100 T rpyHTY [226].

Hocmimxenns .5, Yecnska, M.1. Tloxynana [347] cBiguarp, mo Ha
YOPHO3EMi THIIOBOMY TJIMOOKOMY YNpOoAOBX 20 pOKiB ITiJi YOPHUM MapOM
€MHICTh TIOTJIMHAHHS B OpHOMY mIapi 3HU3Wiacs Bin 47 g0 39 Mr-ekB Ha
100 r rpynry, abo x nHa 20,6%. Ilpu 1pOMy MOMITHO 3HHU3MBCS BMICT
OOMIHHMX KaTiOHIB, OCOOJMBO Kallbllit0, BTpaTu sikoro 3 mmapy 0-35 cm
cTaHoBuiH 215 Kr/ra.

IloM’sIKIIEHHS HEraTHBHOTO BIUIMBY MiHEpalbHUX JOOpWUB Ha
¢i3uKo-XiMi4HI BIIACTUBOCTI TpPyHTY, Ha IyMKy M.M. €pmomnaesa,
JLI. wnninoi, J1.B. JliteinoBa [93], B.®. Caiika [262], MOXHa JTOCATTH 3a
OpraHO-MiHEPAIbHOI CHCTEMH YI00pEHHS.

[lo3uTHBHUI BIUIMB OpraHiYHUX JOOpWUB Ha  (i3UKO-XIMiUHI
BIIACTUBOCTI TPYHTy BiamideHo B pociipkeHHsx b.C. Hocka, B.B.
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Mengenea, O.I1. Henouarosa, B.I. Ckopoxona [231].

B ymoBax cyuacHOTro 3eMiepobcTBa 0cOONMBOI yBaru 3aciyroByIOTh
MUTaHHS BIUTUBY 3aXOMdiB Oioyorizamii cucTeMH yIOOpPEeHHS MNUITXOM
3aCTOCYBaHHA Ha J0OpHBO TIOOIYHOI TPOAYKIII pPOCIMHHHUITBA Ta
MOXXHUBHUX CHICPAIBHUX KYJIbTYp Ha (Di3MKO-XIMiYHI BJIAaCTHBOCTI
YOPHO3EMHHX I'PYHTIB.

JlocmipKeHHS MpoBeJIeH1 Ha YOpHO3eMi OTi/130JIEHOMY
B&)KKOCYTJIMHKOBOMY TIOKa3aJiM, 10 TpuBajie, ymnpoaoBxk 20 pokis,
BHECCHHS MiHEpaJbHUX JOOpPHB B 3E€pHO-OYPSKOBIii CiBO3MiHI TIOMITHO
BIUIMHYJO Ha (I3MKO-XIMiYHI BJIACTUBOCTI TPYHTY: TiApOJITHIHA
KUCJIOTHICTh MigBHIIMIAchk A0 BuxigHoro Ha 0,12-1,22 wmr-exs./100 T
IpyHTY, ToKa3HUK pHcon. 3an3nBcs — Ha 0,1-0,8, cyma yBiOpaHHUX OCHOB Y
CKJIaJli IPyHTOBO-BOMPHOTO KOMILIEKCY 3HM3MIach — Ha 0,2-1,8 mr-exs./100
T IpyHTy (Tabmn. 3.32).

XapakTep Ta IHTEHCHUBHICTh 3MiH, IO BiIOYJTUCHh Y TPYHTI 3alieKaiu
BiJl HAaBaHTa)XCHHS MIHCPAILHUMH JOOpWBAMHU Ta BiJ CHIBBiIHOIICHHS
€JICMEHTIB JKUBJICHHS Y iX ckiai. [[iBUIIIEHHS peakilii TpyHTOBOTO PO3YHHY
B YOpPHO3EMi OMiN30JICHOMY CIIPHYMHSIIO BHECCHHS a30THHX TOOpHUB, a
CTYMIiHb X BIUIMBY Ha IPYHT 3aJIe’Kajia BiJl HOPMH a30Ty y CKJIaJi IOBHOTO
MiHepampHOTO jg00pmBa. Tak, 3a pPEKOMEHIOBAaHOI O3W BHECCHHS
MiHepambHUX T00pHB (NsoP42sKso Ha 1 ra ciBO3MIHHOI TUIOIIII) i BHIICHHS
TIAPOTITUYHOI KHUCIOTHOCTI Ha KiHEIb JAPYroi poTaimii CiBO3MIHH JI0
BUXIIHOTO PiBHS CTaHOBWIJIO B opHomy Imapi 0,95, mimopnomy — 0,96; 3a
BHeceHHs N7sP4sKso Ha 1 ra ciBo3MiHHOI IuToIi — Bigmosiguo 1,22 ta 1,14
Mmr-ekB./100 T rpyHTY. 3i 30UTBIIEHHSAM JI03W A30Ty y CKJIaJi MiHEpaJIbHHX
nobpuB y 1,5 pa3u BUSBICHO MiNBUINEHHS TiIPONITUYHOI KHUCIOTHOCTI 1O
PEKOMEH/IOBAHOI /103U JTOOPUB B opHOMY mmiapi Ha 38,7%, B migopHOMY — Ha
18,8%.

3acrocyBaHHs MiHepadbHUX H00puB y 1031 NsoPssKsop Ha 1 ra
CIBO3MIHHOI TUIOII 3MEHIIWJIO CyMy YBiOpaHMX OCHOB TIO 3aBEpIICHHIO
JIpyroi poTarii 0 BUX1IHOTO B opHOMY miapi Ha 1,1, B migopHomy — Ha 1,4;
3a 1034 N75P425Kso Ha 1 ra ciBO3MIHHOI IUIOMII — BignoBigHo Ha 1,3 ta 1,8
mr-exB./100 T rpyHTy. CTymiHP HACHYEHHS IPYHTY OCHOBAMH B 3a3HAYCHHX
BapiaHTaxX BIIPOIOBXK JBOX POTamiii CIBO3MIHM 3MEHIIMIACH BiAMOBITHO Ha
2,8-3,1% Ta 3,8-3,9%. [linBUIIEHHS KHCIOTHOCTI IPYHTY MOXKE CIIPHYMHSATH
(i3i0NOTiYHO-KHCIIa TIPUPOJHA a30THHX JIOOpPHB, IO 3a TPUBAJIOrO iX
3aCTOCYBAaHHS NMPU3BOIUTD J0 BUTICHEHHS 3 IPYHTOBO-BOMPHOTO KOMILICKCY
Ta BUMHBaHHS 32 Mexi 0-40 cM 1mapy KaTioHiB Kajbllit0 Ta MarHiro.
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3a  TpaAMIiifHOI  OpraHoO-MiHEpadbHOI  CHCTEMH  YJAOOpECHHS
(NsoP42,5Ks0 + 12 T rHOIO Ha 1 Ta CiBO3MIHHOI IUTOIIi) HETATHBHHUN BIUIHB
MiHEpaTbHUX JOOPHB HA TIMOKA3HUKU KHUCIIOTHOCTI TPYHTY BH3HAYCHO
nomipuuM. Ha kiHenps npyroi poramii 3epHO-OYpsSKOBOi  CiBO3MIHM
TIIPONITUYHA KHCJIOTHICTP YOPHO3EMY OII30JICHOTO MiJBUIIMIACH IO
BUXIJTHOTO piBHS B opHOMY Iiapi — Ha 0,56, B migopHomy — Ha 0,64; cyma
yBIOpaHHX OCHOB IIPW IIbOMY 3MeHIIWIack BinnosigHo Ha 0,9 Ta 1,0 Mr-
ekB./100 T rpynTy. CTymiHP HACHYEHHS IPYHTY OCHOBAMH 32 BHECCHHS
MiHEepaJbHUX TOOPHUB i THOIO 3MEHIIIMIACH O BUXiTHOTO Ha 1,8-2,1%, Tomi sk
JIMIIIe MiHEepaJIbHUX JOOpUB — Ha 2,8-3,1%, 1m0 O0yno B 1,5-1,6 pa3u BUIIM.

[TokpareHHIo (hi3UKO-XIMIYHUX BIIACTUBOCTEH YOPHO3EMY
OMI30JICHOTO CIIPHSIIO JONATKOBE HAIXOMHKCHHS y IPYHT IIY)KHUX Ta
JY»KHO3EMENILbHUX METaliB y CKJIai THOK, SIKI YacTKOBO HEHTpaTi3yBaH
KUCJIOTHICTB IPYHTOBOTO po3unHy [197].

Brecenns: miHepanbHUX JA00pUB 1 mo6iuHOI mpoayKiii (NsoP42sKso +
nobiyHa mpoaykiiss Ha 1 Ta CIBO3MIHHOI IUIONI) Majllo MEHIIUN
CTab1Ti3yI0unii BIUTMB HA IPYHT, HiXK BHECEHHS MIHEPATbHIX JOOPHB i THOTO.
Huspkuit BMIiCT y ckiai moOivHOT NPOAYKIIi JIy)KHO3EMEIbHUX METATIB He
3a0e3neyrB  CTaOLMI3alil  KHCIOTHO-TY)KHOrO  OajlaHCy  YOpHO3eMy
OmiJI30JIecHOr0. BHECeHHs MiHEepalbHUX JOOPUB 1 TOOIYHOI MPOAYKILT
MIJBUINMIO TiAPOJITHYHY KHCJIOTHICTh Ha KiHElb JApyroi poTamii 10
BUXITHOTO piBHA B opHOMY mmapi — Ha 0,89, B mizopHomy — Ha 0,88 Mr-
exB./100 T TpyHTY, TpH IOMYy cyMa YBIOpaHMX OCHOB 3MEHIIWJIAch
BiamosizHo Ha 0,8 Ta 1,0 mr-exks./100 r rpyHTy. BBemeHHs enemeHTiB
Oiosorizaiii B CHCTEMH YIOOpPEHHS 3HU3WIO CTYIIHb HACHYEHHS IPYHTY
ocHoBaMu Ha 2,8%, IO TNPHPIBHIOBAJIOCH [0 MiHEpAIbHOI CHCTEMH
ymobOpenns. Omke, med 3axig mnoTpedye TMPOBENEHHS IMiATPHIMYIOUOTO
BaITHyBaHHS IPYHTIB [248].

ExosoriyHo cTabinbHOIO BH3HAYEHO OpraHiyHy CHCTeMY YAOOpeHHS,
sIKa MO€IHYBaJIa BHECEHHS THOIO 1 MOOIYHOT IPOAYKIlT pOCIMHHUITBA. 3MiHA
KHCJIOTHO-TTY)KHOTO OaJlaHCy TPYHTY BIIPOJOBXK JBOX POTAIliii MOPIBHSIHO 3
BUXIMHMM piBHEM Oyna He icTtoTHO0. CTymiHb HAacCHYEHHS OCHOBaMH Yy
BEPXHIX IIapax IPYHTY MPH bOMY 3MEHIIIIACH A0 BUXigHOrO jumie Ha 0,3-
0,6%.

MareMaTu4Hi MOJEII TPOTHO3YBAaHHS BEIWYMHU TiAPOTITHYHOI
KHCIIOTHOCTI B YOPHO3EMi OTiI30JIEHOMY Ba)KKOCYTJIMHKOBOMY JTO3BOJIMITH
CTPOTHO3YBaTH PIiBEHb TiAPOIITHYHOI KHCIOTHOCTI Ha mepiong mo 2050
poky (tabm. 3.33).
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Tabauys 3.33 TIporHo3 cTaHy riaipoJiTHYHOI KHCJIOTHOCTI YOPHO3eMY
omiJ30/1eH0ro 3a pi3HUX cucTeM yao0penHsi, Mr-eks./100 T rpyHTY

Ne Bueceno 100puB IIporuos, pik
Ba | Ha 1 ra ciBo3minHoi PiBusinnas perpecii | 2020 | 2030 204 2050
p- TJIOLI| 0
| | bes nobpus y=0,026x+24233 | 323 | 349 |3,75| 4,01
(KOHTPOIIb)
2 | NsoPa25Kso y=0,0365x +2,5317 | 3,63 | 3,99 | 436 | 4,72
3 | NsoParsKso+ y=0,0445x +2,3083 | 3,69 | 4,13 | 4,57 | 502

no0iYHa OPOAYKIis

Ns0P42,5Ks0 + 12

T/Ta THOIO

12 | 12 wrarhoio + y=0,0085x +2,2317 | 2,50 | 2,58 |2,67| 275
106iYHa POy KIList

IMpumiTka. X — 9HCII0 POKIB BiJ MOYaTKy mociikeHs (1989 p.); y — Bemmunaa Hr,

mr-ekB./100 r rpyHTYy

y=0,028x +2,3167 3,19 347 | 3,75 | 4,03

3a MiHepandbHOI CHCTEMH YAOOpPEHHS MiABHIICHHS TiIpOJiTHIHOT
KHACJIOTHOCTI B OpHOMY IIapi YOPHO3EMY OIiJ30JIEHOTO BaXKOCYT-
JIMHKOBOTO BNpOAOBX HacTynHux 40 pokiB moximBe Ha 47,1%, 3a
BHECCHHS MiHEpaJbHUX N0OpHB 1 rHOIO0 — Ha 38,1%, MiHEepaIbHUX TOOPHB i
mo6iuHoT mpoaykiii — Ha 56,4%, rHO¥O 1 TOOIYHOT TpoAyKIIii — Ha 14,1%.

B dopHO3eMi THIIOBOMY BHIIyTYBaHOMY CEpEIHBOCYTIIMHKOBOMY 3a
pi3HEX cuCTeM ymOOpeHHS JOCHIPKYyBaM (Hi3UKO-XIiMIUHI BIIACTHBOCTI
TPYHTY Yy CiBO3MiHax pi3HOI CTPYKTYpH: TPETs poTalis — 3epHO-IIpOcanHa
(mpocanmuux 40%, 6060Bux 10%), yeTBepTa — IUIOAO3MIHHA (IIPOCAITHUX
16,7%, 6000Bux 33%).

Buecennst wmiHepampHHX JOOpUB y 3€pHO-TIPOCAIHIA CiBO3MIiHI
(NsoPesKes HA 1 Ta CciBO3MIHHOI MJIOIII) 3a HACHYEHOCTI IPOCAITHHMH
KyneTypamu 40% TiIBUIIUIO T1IPONIITHYHY KUCIOTHICTh IPYHTY Ha KiHelb
poramii g0 BuximHoro piBHA B opHoMmy (0-30 cm) mapi Ha 0,58, B
migopaomy (30-40 cm) — Ha 0,47 mr-exB./100 T IpyHTY Ta 3HHM3WJIO CTYITiHb
HACHUYCHHS OCHOBaMH — BiimoBiHO Ha 2,3% Ta 1,2% (Tabm. 3.34).

3MeHIIeHHS /103U MiHepaJbHUX JOOPWB Y IUIOJO3MIHHIA CiBO3MiHI
(uetBepra poramisi) 10 Ni3Ps3Ky; Ha 1 ra ciBO3MIHHOT IUTONII Ta YaCTKH
MPOCaHUX KyJIbTYp A0 16,7% moM’sKIIyBajJo HEraTUBHUHN BILIMB J0OPHB
Ha KHUCIIOTHO-TY)KHUU OamaHc TpyHTY. [liABHIIEHHS TiIpOJITHYHOI
KHCIIOTHOCTI BIIPOJIOBX pOTaIlii IUIOJ03MIHHOI CIiBO3MIHM BH3HAYECHO
y/ABiYi MEHIINM, HIXK 3€pHO-ITPOCAITHOI i CTAaHOBMIIO B opHOMY mIapi — 0,31,
B migopHoMy — 0,32 mr-exs./100 T rpyHTY.
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CrymiHb HacWUYEHHS IPYHTY OCHOBaMH Ha KiHEIb pOTAaIlil IUIOJ03MIHHOT
CIBO3MIHM 3HHM3MBCS 10 IOYaTKOBOro — BimmoBigHo Ha 1,1% Ta 0,7%, mo
CBITYHMTH TIPO 3MEHIIICHHS BUMHBAHHS KaJbII0 Ta MArHIIO Y TJIHOII IIapu
IPYHTY.

Crabimizariii (Gi3MKO-XiMIYHHX BJIACTUBOCTEH YOPHO3EMY THIIOBOI'O
BIIJIYTYBaHOTO B 000X CIBO3MiHAaX CHPHIIO MOETHAHE 3aCTOCYBaHHS THOIO i
MiHepaJIbHUX JOOpHUB. BHECeHHs y 3epHO-TIpocanHill ciBo3MiHi NsoPscKes +
9 T rHoro Ha 1 Ta CIBO3MIHHOI IUIONII ITIJBHILYBANO TiIPONITHIHY
KHCJIOTHICTh y BEPXHIiX IIapax I'PyHTY Ha KiHeIb poTamii 0 IT0YaTKOBOTO
Ha 0,29-0,32 wmr-ekB./100 r TpyHTY, IO TOPIBHSIHO 3 MiHEPAIBEHOIO
CHUCTEMOI0 ymoOpeHHs Oyno meHmuM Ha 38-45%. CrymiHb HacHYEHHS
ITPYHTY OCHOBaMH YIPOJOBX pOTaIlii 3epHO-MPOCANHOI  CiBO3MiHH
3Mmenmmiack Ha 0,6-0,9%. YV mmono3miHHINA CiBO3MiHI (4eTBepTa poTallis)
3a nmo3u mo0puB NasPssKys + 8,3 T rHoto Ha 1 ra CiBO3MIHHOI ILIOININI Y
IPYHTI ~ CTBOpIOBaJach  piBHOBara  KHCIIOTHO-JIY)XKHOTO  OayiaHcy.
HajmmikoBa KUCIIOTHICTB Bijl 3acTOCYBaHHS (i310JIOTIHHO KHCIHUX JT00pUB
HeWTpani3yBasach 10JaTKOBUM HAJIXO/PKEHHSAM KalbIliI0 y CKJIa/i THOIO Ta
MAHATTAM y BepXHI MIapH TPyHTYy KapOOHATIiB HIDKHIX IHapiB, IO
JIOCATAIIOCH 32 PaXYHOK BBEICHHS B CiBO3MiHY OaraTopiuHux Tpas [248].

BHeceHHss MiHepanbHMX J00pHB 1 TOOIYHOI TPOAYKIi B 000X
CiBO3MiHAX iICTOTHO MiJKUCIIOBAJIO IPYHTOBHM po3unH. Bripogosx potarrii
3epHO-TIpocanmHoi CiBO3MiHU 3a 103U NsoPssKes + m0oOiuHA mpomyKItis
TiAPONIITHYHA KUCIOTHICTh Yy BEPXHIX MIapax IPyHTY MiaBuinuiack Ha 0,33-
0,60; y mmogo3minHii (N43P43K43 + mobiuna nponyxkuis) — va 0,20-0,29 mr-
exB./100 T rpyHTY. CTymiHb HaCHYEHHS IPYHTY OCHOBaMH 3MEHIIMIACH
BigmosigHo Ha 0,7-2,3% T1a 0,5-1,1%.

Omxe, 3MEHIICHHS y CIBO3MiHI YacTKM IPOCAITHUX KyJbTYp Ta JO3U
MiHEepaIbHUX TOOPHB MMOKPAITYBaIo (hi3HKO-XiMiUHI BIACTHBOCTI YOPHO3EMY
TUIIOBOTO BWIJIYTYBAaHOTO CEPEOHBOCYTIMHKOBOTO. BBEINEHHS eleMeHTIB
Oiosorizarii B cucTeMH yIOOpEHHS IUITXOM BHECEHHSI MiHEpAITBHUX JOOPUB 1
MoOIYHOI MPOJYKIIii CYNpPOBO/KYBAIOCh 3HAYHUM HEraTMBHUM BIUIMBOM Ha
KUCJIOTHO-ITY)KHUH OalaHCy TPYHTY, KW NPUPIBHIOBABCS 0 MiHepaitbHOI
CHCTEMH yJI00pEHHSI.

Y 4opHO3eMi THIIOBOMY BHJIYTYBaHOMY JISTKOCYTJIMHKOBOMY (YMOBH
JOCTaTHHOTO 3BOJIO’KEHHS) BIUIMB JOOPUB Ha (Di3MKO-XIMIYHI BIACTHBOCTI
IPYHTY BHUBYQJIM Yy JAHIl 3€pPHO-OYPSIKOBOI CIBO3MIHHM 3 TOPOXOM.
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BupoiyBanHs KyJbTyp Ha KOHTpOJi 0e3 10OpHUB OOYyMOBHIIO HE3HAYHE
MiJKUCIICHHS IPYHTOBOTO PO3YMHY Ha KiHEIb JIAHKA CIBO3MIHHM 10
BHUXIJTHOTO PiBHS: TiAPONITHYHA KUCIOTHICTh Y BEPXHIX IIapax IPYHTY
nigsummiacs Ha 0,07-0,12, cyma yBiOpaHHX OCHOB IPH IEOMY 3HH3WIACH
—na 0,4-0,5 mr-exB./100 1 rpyHTY. 3MEHIICHHS BMICTY OOMIHHOTO KaJIBIIII0
1 Mar”ito y IPyHTI 3a BHpPOIIYBaHHS KyJIbTyp Oe3 JOOpHB BiAMI4eHO Yy
nociipkeHHsx B.M. TToasoBoro [248] (Tab:. 3.35).

3actocyBanHs pekomeHnoBaHoi (NsoP20Kso Ha 1 ra manku ciBo3miHuM) Ta
mimBumeHoi (Nes,7P267K40 Ha 1 Ta TaHKU CiBO3MIH) 103 MiHEpATILHUX JOOPUB
MiABHUIIAIO TiAPOJITUYHY KHCIOTHICTP HA KIHEIb JIAHKW CIBO3MIHH 10
BUXIJTHOTO PiBHSI B OpHOMY Imiapi — BifmoBiaHo Ha 0,70 Ta 0,88, B migopHOMY —
Ha 0,67 Ta 0,79 wmr-exB./100 T rpyHTy. CrTyIliHP HacCHYeHHS OCHOBAMH
BIPOJIOBXK JIAHKM CIBO3MIHM 3MEHINMIIACh B OPHOMY IIapi — BiJNOBIHO Ha
3,4% ta 2,8%, B migopHomy — Ha 2,0% T1a 1,8%.

3HauHE MiIKWCIEHHS TPYHTOBOTO pO3YHHY CIIOCTEpiranm 3a
BHECEHHS MiHepalnbHUX J00puB i 3emenoi Macu ripuuti 61101 (NsoP20K3o +
cumepar Ha | Ta JIaHKM CIBO3MIHHM), a TaKOXX MiHEpaJIbHHX TOOpPHUB,
3eJIeHOi MacH ripumii 01701 1 mo6iuHo1 mpomykiii (NsoP20Kso + cumepar +
noOiYHa MPOAYKIlis Ha 1 Ta JIaHKW CiBO3MiHM). [ 1IpOJIiTHYHA KUCIOTHICTh
M0 3aBEPIICHHIO JIAHKW CIBO3MIHM MiJBUIIMIACH JI0 BUXIJHOTO PIBHSA B
opHoMy mapi — BiamoBigHo Ha 0,87 Ta 0,81, B mimopHomy — Ha 0,71 Ta
0,68 mr-exB./100 T rpyHTy. CTYIIiHD HACHYCHHS OCHOBaMH 3a 0ioJIorizaii
y cucreMax ynoOpeHHs 3MEHIIWIAch B OPHOMY IIapi — BIiJIOBIJHO Ha
3,1% Ta 3,0%, B mimopuomy — Ha 1,8% Ta 1,6%.

Crabimizamii KHCIOTHO-TYXKHOTO OallaHCy YOpPHO3eMY THIIOBOTO
BHJIIYTYBaHOTO CIIPHUSUIO MTOE€THAHE BHECCHHS MiHEPaIbHUX TOOPHUB i THOIO
(NsoP20K30 + 13,3 1/ra THOrO Ha 1 Ta JaHKW ciBO3MiHM). IligBHIIEHHS
TiIAPOTITHYHOI KUCIOTHOCTI BIIPOJIOBXK JAHKH CiBO3MIHM OYJI0O MEHIIHM
MOPIBHAHO 3 MiHEPAIBHOK CHCTEMOIO yIOOPEHHS B OpHOMY miapi y 2,2
pasu, B migopHomy —y 1,5 pas3u i cranosmio BianosinHo 0,32 ta 0,44 mr-
exB Ha 100 r rpynTy. CTyniHb HacM4eHHS OCHOBaMH BIIPOJOBXK JIAHKH
CiBO3MIHHM 3MeHIIWIach — BiamoBimHO Ha 1,2% T1a 1,3%. PiBHOBary
KHCIIOTHOTO-JIY’)KHOTO OaJaHCcy B YOPHO3EMi THUIIOBOMY BHIYTyBaHOMY
JIETKOCYTJIMHKOBOMY JIOCSATHYTO 3@ OpTraHigHOi cucteMu ynoopenss (13,3
T/ra THOIO Ha 1 Ta TaHKU CiBO3MIHH).
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Ha xiHemp JaHKH TiIpOJIITHYHA KHUCIOTHICTh CTAHOBHJIA B OPHOMY IIapi
1,38, B migopaomy — 0,52, cyma ocHOB — BimmoBigHo 25,5 Ta 38,0 mr-
ekB./100 r rpynTy. CTyIiHb HACHYEHHS OCHOBAMH 3aJIMIIANIACH HA PIBHI
BapiaHTy 0e3 BHECeHHs JOoOpHB: B opHOMY miapi — 94,8%, B migopHOMY —
98,7%

3.3 Cran poaro4ocTi YOPHO3eMY BHUIYTYBAHOI'0 Y JIAHKAX CiBO3MiH 3a
45 piuHOro 3acrocyBaHHs1 100puB

VY m’satid poramii 3epHO-TIpocamHoi ciBo3MiHU ympoaoBxk 2017-
2019 pp. Ha binouepkinuscepkiii ICC BuBYaIM BIUTUB JOOPUB HA POJIOUYICTh
YOpPHO3EMYy BHWIYT'YBaHOTO Yy pI3HHX JIaHKaX ciBO3MiHM. YucemnbHi
JOCII/DKEHHST CBiJT4aTh, IO OCHOBOIO OTPHMAaHHS BHCOKHX 1 CTalmx
BpPOXKaiB CLIBCHKOTOCHOAAPCHKUX KYJBTYp Yy CIBO3MIHaX € OpraHo-
MiHepaJlbHa cucTema ymoOpenHs [85, 183, 252, 257, 322, 336, 473].
3acTocyBaHHS OpraHiYHMX 1 MiHEpAIbHUX JIOOPUB CTBOPIOE YMOBH
CHPHUSTINBOTO IOKHUBHOTO PEXUMY TIPYHTy, 3a0e3medye cTaOimbHICTD
OpraHigyHOI pEYOBHHU IPYHTY, MOKpAIIy€e I'PYHTOBY CTPYKTYpYy Ta (GopMmye
YMOBH CIPUSTIMBOTO MiHEpaJIbHOTO XuBJIeHH: [251, 276, 320, 478].

V¥ ciBo3minax 80% 3epHoBux (3 HEX 20% coi abo ropoxy), 40%
npocamaux Ta 40% mmenwmi o3umoi, 40% coi, 20% mpocamHIX BHECEHHS
8 1/ra THOIO + N74PsoKss + 3a0proBannas mHa 20% turomi 3emeHoi Macw
ripunni Oiutoi ¢QopMyBajo pO3IMIMpPEHE BiATBOPEHHS BMICTY TyMYyCy Y
rpyHTi 3 mpupoctoM 0,7-0,82 1/ra Ta 0,9 1/ra 3a pik, BiAmoBinHO. BBeneHHs
KOHIOIIIMHYU JI0 CKIIaJy CiBO3MIH MiJIBUIIKIIO BMICT rymycy 3a pik Ha 1,29
T/ra [93, 212, 410].

JlocmipkeHHS TIOKa3alikd, [0 BHPOIMYBaHHS KyJbTyp moHam 40
POKiB 6€3 3aCTOCYBaHHS JOOPHUB CIPHUSUIO iIHTEHCHBHIIIOMY HAKOTMYEHHIO
TYMyCY Yy TUIOJIO3MIHHIH CiBO3MiHI TIOPIiBHSHO 3 3€pHO-TIpOcarHop. Bmict
TYMyCy Ha MOMEHT 30MpaHHs BpoOaro MimneHuili o3umoi B mapi 0-30 cm
MJI0/I03MIHHOT CiBO3MiHM cTaHOBUB 3,16%, 3epHOo-nipocamHoi — 3,10%, 110
oyno mexnmum Ha 0,06%. YV mimopromy 30-40 cm mrapi mepeBara BMICTY
rymycy Ha 0,03% cnocrepiraiach y 3€pHO-IpOCAmHId  CiBO3MiHI.
HacnvenHst 1U10/103MiHHOT CiBO3MIHM OaraTopivHUMH 000OBHMH TpaBamu
30UIBIINIIO HAKONMYEHHS OpPraHIiYHOi PEeYyOBHMHH 1 OI10JIOTIYHOrO a30Ty B
OpHOMY IIapi i, THM CaMHM, CHPHSJIO IHTEHCHUBHIIIOMY HAKOMUYCHHIO
rymycy (tabmn. 3.36).
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Tabauys 3.36 Aunamika BMicTy ryMmycy B YOPHO3eMi BUJIYTYBaHOMY
3aJIe2KHO Bil JIaHKM ciBo3MiHu i ynoopenns, BIIJICC, 2017-2019 pp., %

Ne Jlanka Jlo3a 100puB mig Bwmict rymycy, % | % /10 KOHTPO.1I0
Bap. ciBO3MIiHH NIIEHNII0 03UMY TJIM0MHA, CM
(¢axTop A) (¢axTop B) 0-30 30-40 0-30 30-40
11 |stuminb — Be3 106puB (KOHTPOIIB) 3,16 3,06 - -
13 | koHtomuHa — | NgoPsoKeo 3,52 3,28 0,36 0,22
4 | MICHUSA NeoPsoKeo + comoma 3,42 3,26 0,26 0,16
5 |o3uma NooPsoKso 3,53 3,34 0,37 0,28
51 |suminb —BHKa | Be3 106puB (KOHTPOIIB) 3,10 3,09 - -
41 |spa — nmeHuns | NeoPsoKeo 3,45 3,26 0,35 0,17
49 |o3uma NooPsoKeo 3,45 3,29 0,35 0,20
HIPos (daxrop A) 0,06 0,03
HIPos (daxrop B) 0,11 0,09
HIPos (daxrop A+B) 0,15 0,12

[pumitka. Y Bapiantax 13, 41 BHocumu 3 1976 poky — N43P43Kaz + 8,3 T rHOTO Ha
1 ra ciBo3miHu; BapiaHTax 5, 49 — NesP43Ka3 + 8,3 T rHOMO; BapianTi 4 — Na3P43Ka3
+ mobivyHa IPOIYKITis

3actocyBaHHs noHa] 40 pOKIiB OpraHivyHHUX i MiHEpaIbHUX JOOPUB
(Na3.6sP43K43 + 8,3 T THOWO 1 Ta ciBO3MiHH) 301IBIIKIIO BMICT TYMYyCy B
OpHOMY IIapi IIOJO3MIHHOT CIBO3MIHM IOPIBHSHO 3 KOHTpoJieM Oe3
no6pus Ha 0,36%, 3epHo-nipocanHoi — Ha 0,35%, 3a aOCOIFOTHOTO BMICTy —
BimnoBigHO 3,52% Ta 3,45%. IHTEHCHBHICTP HAKONHYCHHS TyMYyCYy ¥
TUTOJIO3MIHHINM CIBO3MiHI 3a 3acTOCyBaHHS JNOOpHB Oyna BHIIOI, HDK Y
3€pHO-MPOCAIHIM CiBO3MiHI. AHAJOTIYHY TEHACHINIO CIOCTEpIiramm y
migopaomy 30-40 cM mapi 4opHO3eMy BHIIYTYBaHOTO, MPOTE OOCATH
3pOCTaHHS BMICTY TyMycy OyiM MEHIIMMH, HK Y BEPXHBOMY OpPHOMY
mrapi. Tak, 3a BHeceHHsI N4sPssKys + 8,3 T rHOIO 1 Ta TUI0M03MIHHOT
ciBO3MiHU BMicT rymycy B mapi 30-40 cm cranoBuB — 3,28%, 3epHo-
npocamHoi — 3,26%. 3acrocyBaHHA HOOPHB 30iMBLIMIO BMICT TYMyCy B
migopaomy 30-40 cM mapi MOPIiBHIHO 3 KOHTpoJeM 0e3 JOoOpHuB Yy
TUI0A03MiHHIH ciBo3MiHi Ha 0,22%, 3epHO-TIpocanHiii — Ha 0,17%.

301IbIIeHHST 32 OpraHO-MiHEepaJbHOI CHCTEMH YNOOpEHHS 03U
a30THUX JOOpWUB Ha OJMH TEKTap CiBO3MIHHOI miomi 3 43 mo 65 kr
0OyMOBWJIO HE3HAayHE TIiABUINCHHS BMICTY TyMycy B 000X JaHKax
CiBO3MiHM mepeBaxkHO y migopHomy 30-40 cMm miapi rpyHry. Tak, 3a
BHeceHHS NgsP43Kyz +8,3 1/ra rHOIO BMicT rymycy B mapi 30-40 cm uepes
40 pokiB BHKOPHCTAaHHS CTaHOBHB Yy IUIOJO3MIHHIA ciBo3MiHi 3,34%,
3epHO-TIpocanHiii — 3,29%. 3a 30uIbIIeHHs 103U a30Ty 3 43 10 65 kr/ra
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CIBO3MIHM BMICT TymMycy y migopaoMy 30-40 cM mapi IpyHTY MiJBHIIMBCS
y mogo3MiHHIN ciBo3MiHi — Ha 0,06%, 3epHO-TipocamnHiif — Ha 0,03%. Taxe
30LTBIICHAS] MOXKE OYTH HACIIIKOM 3pOCTaHHS MOOUTBHUX (opM rymycy 3a
MOCUJIEHOTO a30THOTO JKMBJICHHS 1 IHTEHCHBHIIINM HOTO BHIIYTOBYBaHHIM
y MiIOpHUH TIap.

3MEHIICHHS 1HTEHCHBHOCTI TYMYCOYTBOPEHHS Yy YOpHO3eMi
BIIIyTYBaHOMY CIIOCTEpirajii 3a aJIbTEPHATHBHOI OpraHoO-MiHEpaJIbHOI
cuctemu ynobpenns. 3acrocyBanus noHam 40 pokiB NasP43Kys + mobiuna
MpoAyKIis 1 ra Mmiogo3MiHHOI CiBO3MIHH 3a0€3MEYII0O BMICT TYMyCy Ha
MOMEHT 30HMpaHHs mueHuii o3umoi B mapi 0-30 cm — 3,42%, mapi — 30-40
cM — 3,26%, mo mopiBHSAHO 3 BHeCeHHAM Ni3P43Kss + 8,3 T rHoro 1 ra
CiBO3MIHM BH3HAYCHO MeHIINM — BiamoBigao Ha 0,10% Tta 0,06%. IIpore,
MOpIBHAHO 3  KOHTpojem  0Oe3  moOpuBa  40-piyHa  TIpaKTHKa
aNIbTEPHATHBHOTO yI00peHHs 3a0e3nevniia MiBUIIEHHS BMICTy TyMycy B
mrapi 0-30 cm — Ha 0,26%, mapi — 30-40 cm — Ha 0,16%. Lle gae miacraBu
HaM BBaXaTH, IO aJbTepHATHMBHA Ha OCHOBI Oiojorizamii cucrema
yIOOpeHHS IUTOJIO3MIHHOI CIBO3MIHM 3a TPHBAJIOTO ii 3aCTOCYBaHHS €
e(PEKTUBHUM arpoXiMi4HUM 3aX070M 30CepeKeHHS Ta BIATBOPEHHS
MIPUPOIHOI POJIIOYOCTI YOPHO3EMY BHIIYT'YBAHOTO.

OTxe, oOpraHo-MiHEpaJibHi  CHUCTEMH  yIOOpEHHS  CHpHUSIU
MIIBUIIICHHIO BMICTY TYMYCY 1 30€pirajiu NpupoIHy POAIOYICTh YOPHO3EMY
BIITyTyBaHOMY 3a TpuBasoro moHaa 40 pokiB ioro BukopucTanHsi. B
yMOBax IUIOJIO3MIHHOI CIBO3MIHM Tponecw rymidikamii mpoTikamn
IHTEHCHBHIIlIE, HDK Yy 3€epHO-TIPOCAIHIM CIBO3MiHI, IO € HAaCHIiIKOM
30UIBIIICHHST OOCATIB HAJIXO/PKCHHS Y TIPYHT OpraHiyHOi pPEYOBHHHM 1
0ioJIOriYHOrO a30Ty 1 BKa3ye Ha BaroMy pojib 0aratopiuHux 00OOBHX TpaB
y TOUTaHHAX 30epeKeHHS 1 BIATBOPEHHS MPUPOAHOI  POMIOUOCTI
YOPHO3EMHUX IPYHTIB.

OpraHo-MiHepajbHa cUCTeMa YJO0OpEeHHS BH3HaueHa e(EeKTHBHUM
arpoxXiMi4YHUM  3aXOJOM  TOKpAlIeHHS  MIHEPaJIbHOTO  JKHBJICHHS
CLIBCHKOTOCTIONIAPCHKUX KYJBTYp Yy ciBo3minax [117, 401]. 3acrocyBaHHs
OpPraHiYHUX Ta MiHEpPaTbHUX [OOpWB, BBEIEHHA IO CKJIAAY CiBO3MIH
06000BHUX KyJIbTYyp CHpHSUIO MOOimi3amii a30Ty IPyHTY, 30UIBIINIO 3amacu
MIHEpaJIbHOTO a30Ty y IPYHTI Ta ICTOTHO IOKPAIIMJIO a30THE >KUBJICHHS
CIIIBCBKOTOCTIONAPChKUX KyJIbTYp [136].

PesynpTaTi JOCHIDKEHb IOKa3ald, IO CUCTeMa YIOOpEeHHS 1
CTPYKTypa CiBO3MIH 3HaYHO BIUIMBAJIHM Ha (pOpPMYyBaHHSA a30THOTO PEKUMY
YOPHO3EMY BMIJIYTYBaHOTO. BHBYEHHS BMICTY HITPAaTHOTO a30Ty y ITOCiBax
TIIEHHIII 03UMOi Ha KOHTpOJIi 06e3 A0OpHB MoKa3aio, mo y ¢asi KyieHHs
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BMICT HiTpaTHOTO a30Ty B mapi 0-30 ¢M y JiaHIli 3 KOHIOITMHOIO CTAaHOBUB
7,1 mr/kr, mapi 30-40 cM — 6,9; maHIi 3 BUKOO SIPOFO — BiAmoBimHO 6,1 Ta
5,4 Mr/kr rpyHTY (Tabdm. 3.37).

Tabnuys 3.37 BMicT HITPaTHOT0 TAa aMOHIITHOr0 a30Ty Yy IPYHTI
3aJ1eKHO BijJI JIJaHKM ciBO3MiHU i cuctemu ynoopenns, bIIJICC, 2017-
2019, mr/kr rpyHTY

Ne Jlanka Jo3a noopus | Ilap HiTpaTumii a3or | AMoHilinuii a3ot
Bap. | ciBO3MiHM | Wi MIIEHUIIO |TPYHTY, (NO3) (NHa4)
(paxTop A) 03UMYy cM KylleH- | 30MpaHHs | KylleH- | 36upaHHst
(paxTop B) HA BPOKAI0 HA BPOKAI0
11 | suminb — be3 mobpus 0-30 7,1 3,1 9,1 5,3
KOHIOIIMHA — | (KOHTpPOJIb) 30-40 6,9 3,0 7,6 4,8
13 | mmenws NeoPeK 0-30 10,8 5,6 10,7 10,4
o03uMa 60T 60RG0 30-40 | 11,1 5,7 9.4 10,5
4 NooPsoKeso + 0-30 9,9 6,1 9,5 8,4
cojoma 30-40 9,5 5,1 8,7 7,6
5 0-30 16,3 10,6 13,6 9,5
NooPokso 3040 | 160 | 107 | 113 | 82
51 |sgumiHb — Bes I[06pI/IB 0-30 6,1 3,1 8,0 4,9
BHKA sipa — (KOHTpOJIB) 30-40 5,4 2,5 7,8 5,4
4] |TMIICHUIST NePsoKso 0-30 7,8 5,6 10,7 7,2
o3uMa 30-40 104 6,4 10,5 6,4
49 0-30 8,8 6,5 12,3 9,1
NooPeokeo 3040 | 110 | 62 | 119 | 73
HIPos (paxtop A) 0,1 0,1 0,1 0,1
HIPos (paxtop B) 0,4 0,3 0,3 0,2
HIPos (daxTop A+B) 0,5 0,3 0,4 0,3

[Mpumitka. Y Bapiantax 13, 41 BHocunu 3 1976 poky — N43P43Kaz + 8,3 T rHOIO Ha
1 ra ciBo3miHy; BapiaHTax 5, 49 — NesP43Kas + 8,3 T rHOMO; BapianTi 4 — Na3P43Kas
+ mo0ivyHa IPOIYKILis

3acTocyBaHHS a30THHX JOOpHB Iin mIeHUII0 03uMy NeoPsoKso 32
ToTiepe/IHIKa KOHIOMIMHU Ha (OHI TpagumiiHOI oOpraHo-MiHepaJIbHOI
cuctemu ynobpennst ciBo3minud (N43PsKsz + 8,3 T/ra rHoro Ha 1 ra
CIBO3MIHHOI IJIOMNII) MiABUIIMIO BMICT HITPATHOTO a30Ty Y OpHOMY i
migopHOMYy Iiapax rpyHty. [lopiBHSIHO 3 KOHTpojem 0e3 10OpHB BMICT
HiTpaTtHOTO a30Ty B mapi 0-30 cm mixBummBces — Ha 3,7 Mmr/kr, 30-40 cm —
Ha 4,2 i craHoBUB — BiamoBimHo 10,8 Ta 11,1 Mr/kr rpynty. Y naHm 3
BHKOIO SIPOIO HITPATHUH a30T OUIbIIIE KOHIICHTPYBaBCA y migopHomy 30-40
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cm mapi. Moro Bmict y mapi 0-30 cM craous 7,8 mr/kr, 30-40 cm — 10,4
31 3pOCTaHHSAM JI0 KOHTPOIO 6e3 mo0puB — Biamosiano Ha 1,7 Ta 5,0 mMr/kr
TPYHTY.

3a0e3nedeHHs IPYHTY HITPATHUM a30TOM y (a3i KyIIeHHs 3HAYHO
MOKpAIyBajIoCh 3a 301IbIICHHS J03M a30THUX IiJ] MIICHUIO 03uMy 3 60
110 90 kr/ra Ha GOHI TPAAMINIHHOT OpraHO-MiHEPATLHOT CHCTEMH yI00pEHHS
ciBo3minm (NesP43Ka3 + 8,3 T/ra THOIO Ha 1 Ta CiBO3MIHHOI IIomTi). Y JaHIi
3 KOHIOIIMHOIO BMICT HiTpaTHOTO a3oTy B mapi 0-30 cm craHoBuB 16,3
mr/kr, 30-40 cm — 16,0 3i 3pOCTaHHAM IO KOHTPOJIO Oe3 H0OpuB —
BiamoBigHO Ha 9,2 Ta 9,1 MI/KTr IpyHTY. Y JaHIl 3 BUKOIO SIPOIO 3POCTaHHS
BMICTY HITPAaTHOTO a30Ty y IPYHTI OyJi0 MeHIIT BUpakeHuM: y mapi 0-30 cm
—Ha 2,7 mr/kr, 30-40 cM — Ha 5,6 32 aOCOIOTHOTO BMiCTy — BiATIOBiAHO 8,8
ta 11,0 MI/KT IpYHTY.

3a ajpTEepHATUBHOI CUCTEMH YIOOPEHHS IUIOJIO3MIHHOI CIBO3MiHH
(N43P43K43 + mob6iuna mpomykitis Ha 1 ra CiBO3MIHHOI IJIONII) 1 BHECEHHS
mig mimeHuIro 03uMy NeoPsoKso BMICT HITpaTHOTO a30Ty y TPYHTI Ha
MOYaTOK BereTallii BU3HAYeHO MEHIIINM MOPIBHIHO 3 TPAIUIIIHOI0 OpraHo-
MiHEpaJlbHOIO CHUCTeMOI0 ynoOpeHHsA. Tak, y ¢a3i KyIIeHHsS IIIeHHI
031MO] BMICT HiTpaTHOTO a3oty B mapi 0-30 cm cranoBuB 9,9 mr/kr, 30-40
cM — 9,5 Mr/kr T1pyHTY, 30UIBIICHHS JO KOHTPOJK 0e3 100puB —
BiAMIOBIHO 2,8 Ta 2,6 MI/KT TPYHTY.

3acTocyBaHHS a30THHX JOOpWB MOKpAIIMIO 3a0e3MeUeHICTh
YOPHO3EMYy BIUTYTYBAHOTO AaMOHIMHMM a30TOM YIIPOJOBXK BereTarlii
nieHuI o3uMoi. Tak, B mepio KyIIeHHs 3a BHECEHHI a30THHUX JTOOPHB ITiJ]
nmeHuiro 03uMy NeoPsoKeo y aHIi 3 KOHIOMWHOK Ha (OHI TpaauIiiHOT
OpraHo-MiHEepaJIbHOT CUCTeMH YA00peHHs ciBo3MiHU (N43P43Ky3 + 8,3 1/ra
THOO Ha 1 Ta CiBO3MIHHOI IUTOINI) BMICT aMOHiitHOTO a30Ty B mapi 0-30 cm
cranoBuB 10,7 mr/kr, 30-40 cM — 9,4 Mr/Kr TpyHTY, IO HOpPIBHSHO 3
KOHTpoJieM Oe3 no0puB Oyino BUIIMM BiamoBiaHo Ha 1,6 Ta 1,8 Mr/kr
IpyHTY. Y JaHIli 3 BUKOIO SIPOIO BMICT aMoOHiliHOrO a30oTy B mapi 0-30 cm
cranopuB 10,7 mr/kr, 30-40 cm — 10,5 Mr/kr rpyHTry, 1m0 TOPIBHSHO 3
KOHTpoJieM 0e3 1oOpHuB Oyi10 BHIIMM B 000X Iapax Ha 2,7 MI/KT IPyHTY.

30UTbIIEHHS 103K a30THHUX JOOPHWB i MIISHUII0 03UMOI0 3 60 10
90 xr/ra (NooPsoKeo) Ha (oHI TpaauiiiHOI OPraHO-MiHEPATHHOI CHCTEMHU
ynoopennst ciBo3Minn (NgsPasKss + 8,3 T/ra rHOrO Ha 1 ra ciBo3MiHHOT
TJIOMTI) TiABUINMIO BMICT aMOHIMHOTO a30Ty Yy IPYHTI B 000X JlaHKax
ciBo3minm. IlopiBHAHO 3 103010 a30Ty 60 Kr/ra BMiCT aMOHIHHOTO a30Ty B
mapax 0-30 cm ta 30-40 cM y nmaHIi 3 KOHIOMIMHOIO IiABHIIMBCS Ha 2,9
MT/KT, JIaHIlI 3 BHKOIO SIpOI0 — BigmoBigHO Ha 1,6 Ta 1,4 MI/Kr IpyHTY.
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AOCOIJIIOTHI  TTOKa3HWKW BMICTYy aMOHIHHOTO a30Ty y TIpyHTI 3a
MOTepeTHUKA KOHIOMIMHU OyJIM HE3HAYHO BHUIIMMH TOPIBHIHO 3
MOTEePETHUKOM BUKOIO SIPOIO.

3a anpTepHATHBHOI CUCTEMHU YAOOPCHHS IUIOMO3MIHHOI CIBO3MIHU
(N43P43K43 + mobGivna mpoaykiiss Ha 1 ra CiBO3MIHHOI IUIOINI) i BHECEHHS
i mmeHUIro 03uMy NeoPsoKeo BMICT aMOHIMHOTO a30Ty y IpyHTI y (asi
kymenas B mapi 0-30 cm cranoBuB 9,5 mr/kr, 30-40 cm — 8,7 Mr/KT,
30LTBIICHAS 10 KOHTPOIIO Oe3 mo0puB — Biamosigao Ha 0,4 Ta 1,1 mr/kr
IPYHTY. AJIbTEpHATHBHA CHUCTeMa yIoOpeHHS QopMyBaia y TIPYHTI
CHIBCTaBHI 3 TPAAMIIIMHOI OpPraHO-MiHEPAIBHOI CHUCTEMOK YIOOPECHHS
3armacu aMOHIIHOTO a30Ty y IPYHTI Ha MTOYATOK BETreTallii MIICHHUII 03UMOi.

[lizpaxyHoxk 3amaciB MiHepainbpHOTO a30Ty B mapi 0-40 cM mokasas,
o0 BOHU 3aJIeXKAd TEPEBAKHO BiJ 1103 a30THUX JOOPHB BHECEHHX
0e3MocCepeIHbO TMiJl MINCHHUII0 O3UMYy Ta O00OBOIO TMOIMEPETHHKA ITiCIsI
SKOTO 1IF0  KyJbTYpy BHpolryBaau. Ha xonTpom 6e3 po0puB 3a
MOTIepETHIKA KOHIOIIMHU Y TPYHTI HaKOMUYyBaJlOCh HE3HAYHO OLIbIIe
MminepanpHOro a30Ty (NOs;+ NH4) y BecHsHUI mepiof MOpIBHIHO 3
TIOTIEPETHUKOM BHKOIO SIpOI0 — BiAmoBinHO 69 Ta 61 xr/ra y 0-40 cm mapi

IpyHTY (puc. 3.1).

[ BECHSIHE KYLLEHHS!
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Puc. 3.1 3anmacu minepaasHoro azory (NHs + NOs) y 0-40 cm mapi
TPYHTY 3aJI€KHO Bi/l JJaHKM ciBO3MiHU Ta cucTtemu ynoopenns, BIIJICC,
2017-2019, xr/ra
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3acTtocyBaHHs mija nireHUIro 03umMy NeoPsoKeo Ha doni 40 piuroro
yIoOpeHHs CIiBO3MIHM TPaaWIiiHOI0 OpraHO-MiHEPAIBFHOIO CHCTEMOIO
(N43P43K43 + 8,3 T/ra rHOIO Ha 1 ra ciBO3MIHHOI TUTOIII) 301JIBIINIIO 3amacH
MIHEpaJIbHOTO a30Ty y IPYHTI Yy BECHSHHMH INepiof 3a TNoIepeaHHKa
KOHIOIIMHY 10 94 Kr/ra, BUKH Spoi — 70 84 3 MEPEBUIIICHHAM 10 KOHTPOJIIO
0e3 no0puB — BiAMOBiAHO Ha 25 Ta 23 kr/ra. HeBucoki o0csATH 3pocTaHHs
3amaciB MiHEpalbHOTO a30Ty y IPYHTI IMOPIBHSAHO 3 KOHTPOJEM CBiq4aTh,
IO a30THUH PEXUM IPYHTY B arpoleHO31 MINEHHIII O03MMOi BH3HAYaBCS
MEepeBaKHO JI03aMH a30THHX JOOPHUB BHECEHUX I IO KYJIbTy Ta
OiomoriuyHOK (ikcalliero a30Ty, Jie KOHIONIMHA Majia TiepeBaru HaJl BUKOKO
SPOIO.

301bIIeHHS 1031 a30THUX AOOPHB MiJ MIIEHUITo 03uMy 3 60 10 90
KI/Ta 3a TpPaAWIiIfHOrO OpraHO-MiHEpaJbHOTO YAO0OpEeHHS CiBO3MIHM
(NesP43K4s + 8,3 T/ra rHor0 Ha 1 ra ciBO3MIHHOT TUIOIII) ICTOTHO 301IBIIHIIO
3amacu MiHepaibHOTro a3oTy y mapi 0-40 cM 3a mornepeHIKa KOHIOIITHMHA —
3 94 nmo 128 kr/ra, Tomi SIK 3a TONMEpPEAHMKA BUKU sSPOi 3pOCTaHHs Oyiio
MEHII BUpaXeHNUM — 3 84 10 95 kr/ra. 301IbIIeHHS 3amaciB MiHEpPaIbHOTO
a30Ty y TIPYHTI JOCSTaNOCh IEPEeBAXHO 3a PaxyHOK HITpaTHOI (opMu
aszory. lle mae mimcTaBu BBa)kaTH, IO Y JIAHII 3 KOHIOMIMHOK Ha (HOHI
BHCOKHUX OOCSTIB HAKOMHWYCHHS O10JOTiYHOrO a30Ty Yy IPYHTI BHECEHHS
MocepeIHiX /103 a30THUX J100puB (90 Kr/ra) iCTOTHO IMOCHIIIOE PO3BUTOK
HiTpH(iKyI090i MiKpOOIOTH i MABUIIYE 3a0€3MEUCHICTD IPYHTY HITPATHUM
a30TOM.

3amacu MiHepaibpHOTO a3oty y 0-40 cM mapi IpyHTY 3MEHIIHINCH
3a 3aCTOCYBaHHS MiHEpaTbHUX T0OpUB Mij mimeHuIro 03uMy (NeoPsoKeo) Ha
¢oni 40-piyHOT TPAKTHKU yHOOpPEHHS CIBO3MIHM allbTePHATUBHUMHM
moxepernamu oprafiki (N43Ps3Kys + mobiuna npoaykiist Ha 1 ra ciBo3MiHHOT
wronti). B mepiox BeCHSHOro KymIeHHS TMIIEHWI 03UMOI HOTO 3amach y
IPYHTI CTaHOBWJIN 84 Kr/ra, 10 MOPIBHSHO 3 JTOBTOTPUBAIIOK MPAKTHUKOIO
Tpanuiiiinoro ymnoopenns ciBo3mind (Ns3Ps3Kss + 8,3 T/ra rHoro Ha 1 ra
CiBO3MIHHOI o) Oyso MeHmuM Ha 10 kr/ra. 3acTocyBaHHS Ha TO0OPHUBO
y ciBo3MiHi TOOiYHOI Tpomykmii yCiX BHpPOIIYBaHUX  KYJNBTYp
CYNpOBO/KYBaJlaCh ~ HE3HAYHWM  MOCTIHTHOYIOYMM  BIUTMBOM  Ha
MiHepai3alliiHi IpoIecH a30Ty y IPYHTI.

Ha 3aBepiuenHst Bererarii MiieHuIli 03MMOI 3aracH MiHEpaJILHOTO
azoty y 0-40 cm mapi 4opHO3eMy BWJIYT'YBaHOTO 3MEHIIHIUCH y 1,3-1,9
pa3iB MOPIBHSIHO 3 MEPiOJOM BECHSIHOTO KYIICHHS. 3a BHECCHHS a30THHUX
JoOpWB BOHHM OynM BHIIMMH, HDK Ha KOHTpoii 0e3 mobpuB — Ha 22-51
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Kr/ra, 3a MOoNepeHIKa KOHIOMIWHU TOPIBHSIHO 3 BHUKOIO Sporo — Ha 14-22
Kr/Ta.

OTKe, TOBroTpHBaje opraHo-MiHepalIbHe YJI00peHHS CIBO3MIHM HE
MPOSIBUJIOCH ICTOTHO HAa JUHaMIIll MiHEpaJbHOTO a30Ty IPYHTY B
arporeHo3l MIIeHWIli 03uMOi. A30THE JKUBICHHS 1€l KyJbTypH
BU3HAYAJIOCH [IEPEBAXHO [[03aMU BHECEHHS a30THUX J00pUB Ta BUOOPOM
6000BOTO TIOMEPETHNKA, J€ KOHIOMIMHA Oysia e(QeKTHBHINIOI, HIK BHKA
spa.

CrpykTypa CIBO3MIHM Ta CHUCTeMa yIOOpEeHHS € e()EeKTUBHUMHU
YUHHUKAMHU BIUIMBY Ha ¢ocPaTHUi Ta KadidiHUA peXuMu TIpyHTY [98],
[199]. 3a manumu SLII. LBe#d, B.B. IBanina, FO.M. Ile6po, O.T. ITerposa,
A.®. Oppexoscekuii, C.M. Knumuyk [330] 3actocyBanHs ynpojosxk 10
pokiB 9 1/ra THOWO + NgiPsi1Kei Ha 1 ra ciBo3minm 3a0e3mednsio qoaaTHIN
O6amanc ¢dochopy 1 kamito Ta GopMyBalo CTaNi 3acajd KUBICHHS
CLIIBCHKOT'OCIIOIAPCHKUX KYJIbTYP 3a3HAYCHUMH €JIEMEHTaMHU.

PesynpTaTi  gOCHiDKeHb TOKa3aid, 10 ¢GochaTHH PEeKUM
YOPHO3EMy BHJIYT'YBAaHOTO B arporeH03l MIIEHHIN O03MMOi (opMyBaBcs
MepeBaKHO 32 PaXyHOK JOBrOTPHBAIOro 1moHax 40 pokiB 3aCTOCYBaHHS Y
CiBO3MiHI OpraHi4yHuX i MiHepaJbpHUX n00puB. Ha KoHTposi Oe3 BHECEHHs
no6puB ynpoaoBxk 40 pokiB BMicT pyxomoro ¢ochopy y 0-30 mapi rpyHTY
y ¢a3i KyIIeHHS NIICHHI O03WMOi cTaHOBUB 176-185 mr/kr rpyHTy 3
HE3HAYHOIO [T€PEeBaro0 y JIaHIl 3 KOHIOUIMHOIO MOPIBHAHO 3 BHKOIO SIPOIO
(Tabm. 3.38).

3acrocyBanus mia mmeHuIo 03uMy NeoPsoKeo Ha oni 40-piarOTO
yno0peHHs ciBo3MiHu N43P43Kss3 + 8,3 T rHoro Ha 1 ra ciBO3MIHHOI TUIONII
3abesnmeuniio  y (a3l KyImieHHS TIICHHIN O3WMOi 3a TMONepeIHUKA
KOHIOIIMHU BMicT pyxoMoro docdopy B 0-30 cm mapi — 323 mr/kr, 30-40
cM — 266; Bukn sApoi — 309 ta 229 mr/kr rpynTy. Lllopiure ynpomosx 40
pokiB BHeceHHs (ochopy B m03i 64 kr Ha 1 ra ciBO3MIHHOI IUTOIII
chopMyBaJl0O BHCOKHI piBeHb 3a0€3IEYCHHS YOPHO3EMY BHIIYTYBaHOI'O
pyxomumu ¢ocharamu. [lopiBHIHO 3 KOHTposieM Oe3 J0OpHUB BMICT
pyxomoro ¢ocdopy 3a mornepeaHnka KOHIOMKHY MiABUMINBCS B OpHOMY 0-
30 cm mapi — Ha 138 Mr/kr, BuKH sipoi — Ha 133 MI/kr rpyHTy. 3anacu
pyxoMmoro ¢ocopy B OpHOMY IIapi 3a JOBrOTPHBAIOL MPAKTUKU
yIIOOpeHHsI CIBO3MIHM OpPraHiYHMMH Ta MiHepaJllbHUMU 3pocin Ha 439-455
Kr/ra, 10 €KBiBaJCHTHO HIOPiYHOMY 3pocTtaHHio — Ha 11,0-11,4 r/ra.
3MEHIIeHHS BMICTY pyXoMoro ¢ocdopy y 3epHO-TpOCcamHiil ciBo3MiHi
MOPIBHSAHO 3 TUTIOJIO3MIHHOIO MOYKe OyTH HacIiJKOM OiibII iHTEHCHBHOTO
BUKOPHCTaHHS HOTO MPOCAITHUMH KYJIbTYPaMH.

- 145



Tabauys 3.38 Bmict pyxomoro ¢gocdopy y rpyHTi 3a/1e5KHO BiJ JaHKH
ciBo3Mminm i cuctemu ynoépenns, bI{/ICC, 2017-2019, mr/kr rpyHTYy

Ne Jlanka Jo3a 100puB mix lap Pyxomuii ¢pocdop (P20s)
Bap. ciBo3MiHH MIIIEHUII0 03UMY TPYHTY, daza 30HpaHHA
(haxTop A) (paxTop B) cM KYIIeHHSI BPOKAI0

11 |stuminb — be3 no6pus 0-30 185 165

KOHIOIIMHA — | (KOHTPOJIb) 30-40 163 142

13 | mmennms 0-30 323 304

o3uMa NeoPsoKso 30-40 266 239

4 0-30 323 292

NeoPs0Keo + conoma 30-40 269 733

5 0-30 319 305
NooPsoK

90P60Keo 30-40 254 216

51 |sumiHb — BHKA | Be3 106pHUB 0-30 176 166

sipa — MIICHULS | (KOHTPOJIb) 30-40 154 148

41 |o3uma 0-30 309 274
NesoPsoK

60P60Ke0 30-40 229 202

49 0-30 317 284
NooPsoK

90P60Keo 30-40 273 215

HIPos (paxrop A) 2,7 1,4

HIPos (paxrop B) 10,2 10,8

HIPos (dpaxrop A+B) 13,9 12,2

IMpumitka. Y BapianTtax 13, 41 BHOCHIH 3 1976 poxy — Na3P43Kas + 8,3 T THOIO Ha
1 ra ciBo3minm; Bapiantax 5, 49 — NesP43Kas + 8,3 T rHoto; BapianTi 4 — Na3P43Kas
+ mo0ivyHa MPOIYKITis

301IbIIEHAS TO3U a30THUX JOOPHB i MIICHHINI0 03uMy 3 60 1o
90 xr/ra (NooPsoKso) 3a BHeceHHs NgsP4sKsz + 8,3 T/ra rHoro Ha 1 Ta
CIBO3MIHHOI IJIOMII HE BIUIMBAJIO iCTOTHO Ha BMICT pyxomoro ¢ochopy y
TPYHTI, 30epiratoun BUCOKHI piBeHb 3a0e3rmeueHHs IpyHTY hochaTamu.

JloBrorpuBana albTepHATHBHA CHCTEMa YIOOpPEHHS ILIOIO03MIHHOI
ciBo3Mmiau (N43P43Ks3 + mobiuna mpomykmiss Ha 1 ra ciBO3MIHHOI TUTOIIIN)
3abe3neuria BMicT pyxomoro ¢ocdopy y IpyHTI B arporeHo3i MineHHIl
03UMOT1 Ha PIBHI TPaAULIHHOT OpPraHO-MiHEpaJbHOI CHUCTEMHU YI0OpEHHS
(N43P43K43 + 8,3 1/ra rHOMO Ha 1 ra ciBo3minHOi wtonti): y mapi 0-30 cm —
323, 30-40 cm — 269 wmr/kr rpyHty. lle mae mimcTaBm BBaXkaTH, IO
3aCTOCYBaHHS Ha JIOOPHUBO yci€l MOOIYHOT MPOAYKILT KYIBTYp Ma€ XOPOIILY
MepCIIeKTUBY Yy (POPMyBaHHI CTAIMX BUCOKUX (OHIB pyxomoro ¢ocdopy y
TPYHTI.
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Yrpo 1ok BereTallii MImeHuIli 03MMOo1 BMIiCT pyxoMoro ¢ochopy y
IPyHTI 3MeHIIHBCA Ha 6-13%, 110 MOB’S3aHO 3 BHHOCOM HOTO POCIMHAMH
Ta CEe30HHOIO TMHAMIKOIO TpaHC(OpMaIlii i 3akpimieHHs Gocopy y IPyHTI.

JoBrotpuBaie  ymoOpeHHs  CIBO3MIHM  OpraHiYHUMH  Ta
MiHEPAJIBHUMHU CHPHUSUIO CcTabimizalii KamifHOTO pexuMy YOpPHO3EMY
BWJIyryBaHoro. Tak, Ha KOHTpoyi 0e3 noO0puB ymponaoBxk 40 pokiB y
YOpHO3eMi BWJIYTYBaHOMY BH3HAUeHO CEpefHid piBeHb 3a0e3nedeHHs
IPYHTY PyXOMHUM KaJlieM 3 BMicToM ioro B opHomy 0-30 cM miapi HaBecHi y
¢as3i xymeHHs meHuri o3umoi — 72-80 mr/kr, 30-40 cm — 61-63 Mr/kr
TPYHTY. Y JIaHIIi 3 BUKOIO PO BMICT Kajlil0 B OpPHOMY Il1api OyB HE3HAYHO
BumuM (tadm. 3.39).

Tabauys 3.39 BMicT pyxoMoro Kamiiio y rpyHTi 3a/1€5KHO Bifi JJaHKH
ciBo3minm Ta ynoopennsi, BI[JICC, 2017-2019, Mr/kr rpyHTY

Ne Jlanka Jo3a no0pus mix Ilap Pyxomuii kaiii (K20)
Bap. | ciBo3MiHHU MIIEHUII0 03UMY TPYHTY, (paza 30MpaHHsT

(¢paxkTop A) (¢axkTop B) cM KYLIeHHS BPOKAI0
11 | ssuminb — Bes ,I[OG]I)I/IB 0-30 72 54
KOHIOIINHA — | (KOHTPOJIB) 30-40 61 46
13 | mmenuis 0-30 102 85
osuma NeoPeoKeo 30-40 82 61
4 0-30 104 76
NeoP6s0Keo + comoma 3040 R0 63
5 0-30 106 78
NooPsoKeo 3040 30 35
51 |suminb - BUKA | Bes 1oGpus 0-30 80 52
sipa — MIICHHULS | (KOHTPOJIb) 30-40 63 45
41 |osuma 0-30 123 85
NsoPsoKeo 30-40 ) 33
49 0-30 109 82
NooPsoKeo 30-40 79 33
HIPos (dbaxrop A) 1,1 0,8
HIPos (daxrop B) 43 3,9
HIPos (paxrop A+B) 5,7 4,4

[Tpumitka. ¥ BapianTax 13, 41 BHOCHIH 3 1976 poky — N43P43K43 + 8,3 T rHOtO Ha
1 ra ciBo3minm; BapianTtax 5, 49 — NesP43Kas + 8,3 T rHot0; BapianTi 4 — Na3Pa3Kas
+ moGivHa MPOAYKILis

3a go3m moOpwB minm mmeHHmo 03uMy NeoooPsoKeo Ha omi
JIOBTOTPUBAJIOTO BHECEHHS Y CiBO3MiHI Na3¢sP43Ks3 + 8,3 T THOTO Ha 1 ra
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CIBO3MIHHOI TIOII BMICT PyXOMOTO KaJlil0 y IPYHTiI B MepioJ BECHSHOTO
KyIIEHHs MIISHWI[I O3WMOi IMiABHIIMBCSA TOPIBHAHO 3 KOHTposeM 0e3
JOOpUB Y JaHIli 3 KOHIOMUHO — Ha 30-34 MI/KT, BUKOIO sIporo — Ha 29-43
3a abcomroTHOrO BMicTy — BiamoBinHo 102-106 ta 109-123 mr/kr rpyHTy.
3a IOPIYHOI0 BHECCHHS Kalil0 y IPYHT B KUIbKOCTI 93 Kr/ra Woro 3amacu
1o 3aBepieHHI0 40-piyHOro TEPMiHY TOPIBHSHO 3 KOHTpoJieM 0e3 Jo0puB
y opromy 0-30 cm mmrapi 3pocim — Ha 99-112 kr/ra y maHIi 3 KOHIONIHHOIO
Ta Ha 96-142 xr/ra y naHii 3 BUKOIO sApor0. BHeceHHS H0OpPHUB 3MEHIINIIO
MIOPIYHUIA BHHOC Kajliio i3 IpyHTY Ha 2,5-3,6 kr/ra. Y 3epHO-TpocamHiit
CiBO3MiHI (JJaHKa 3 BHUKOIO SPOO) MOPIBHSAHO 13 IUIOJO3MIHHOIO (JIaHKa 3
KOHIOIITMHOKO) BMICTY PyXOMOTO KaJlii0 y ITpyHTi OyB HE3HAYHO BHUIIUM, IO
MOXe OyTH HACTiKOM HIDKYOI BPOXAWHOCTI KyJNBTYp Ta MEHIINMH
o0csiraMy BUHOCY KaJIifo i3 IpyHTY.

JlocuTh CHpUSATIMBI YMOBH KaJTiHHOTO pPEXHMY YOPHO3EMY
BUJIYTYBAHOTO B  arpolleHO31 MIIEHUI 03uMOi  (QopMyBaluch 3a
aJbTepHATUBHOT cucTeMHu yHoOpeHHsI ciBo3MiHM (Ns3P43Ksz + mobiuna
mpoxykmis Ha 1 ra ciBo3miHHOI Twromii). Bmict pyxomoro kamio y ¢asi
KyIIeHHs TeHnti o3umoi y mapi 0-30 cm cranosus 104 mr/kr, 30-40 cm —
80 MrI/Kr TpyHTy, WO MiATBEP/IKYE MNEPCIEKTUBHICTh AbTEPHATHBHOI
CUCTEMH YJO0OPECHHS CIBO3MIHH.

VYrpoloBk Bereraiii MIIEHUIl O3MMOI BMICT PyXOMOTO Kallifo y
IPYHTI y JaHI SYMiHb ApUH — KOHIONIMHA — ITIICHHUI 03MMa 3MEHIIHUBCS Yy
1,3-1,4 pasiB; naHIi SUMiHb IpHUH — BUKA sipa — MIeHuI o3uma —y 1,3-1,5
pasiB, IO € HACIIIKOM BUKOPHCTAHHS KaJil0 POCIMHAMH Ta 3aKpiIUICHHS y
TPYHTI BHACJiI0K HEOOMIHHO1 aJcopOIIii.

OTxe, BHECCHHSI MiHEPATTLHUX JTOOPHUB ITiJT MIICHUITIO 03UMY B J1031
Ns0-90Ps0Keo Ha doni TprBasoro monaa 40 pokiB 3aCTOCYBaHHS y CiBO3MIiHI
opraHo-MiHepanbHOi cucteMn yaoopeHHs (Nas.esPs3Kas + 8,3 1 rHOTO Ha 1
ra CiBO3MIHM) CIPHSIIO CTa0imi3amii opraHiqyHOI pPEYOBHMHH, ITiJBHIIIIO
BMICT MIHEpaJBHOIO a30Ty Ta PyXOMOIO Kallito Ha (OHI PO3MIMPEHOro

BiATBOpEHHA (OHAY pyXoMuX (hochaTiB y HOPHO3EMi BIIIYTYBAaHOMY .

3.3.1 BoJsiorozafesne4yeHicTb IPYHTY T2 BUKOPUCTAHHS BOJIOTH
MIIEHUIICI0 03MMOI0

BaxnuBuM KpuTepiem, KU BHU3HAYa€ YMOBU POCTY 1 PO3BHUTKY
POCIIMH € 3amach IPOMYKTHBHOI BOJOTH y IPYHTI HAa MOMEHT CiBOM Ta

YIPOJOBXK Mepioay BereTarii mmeHumi o3umoi [147, 261].
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3anpoBa/PKEHHS  BOJIOr030epirarouMx TEXHOJIOTIH Ha OuLIbIIin
gacTuHI YKpaiHn Ha aymky B.B. Mensenesa, T.M. Jlaktionosoi, JI.B.
HonmoBoi [205], B.®. Caiika [261] € HEOOXiZHUM 3aX0J0M y ITiIBUIICHH]
BPOXKAMHOCTI CIJIbCHKOTOCIOJAPCHKUX KYJIBTYp, OCKIIBKH OCHOBHI (ha3u
PO3BUTKY I (oOpMyBaHHS TI'€HEPaTUBHUX OpraHiB BOHH IPOXOASTH B
YMOBax HECTaui IPOIyKTHBHOI BOJIOTH.

3a manumu pocnimkens M.M. Mipomnndenka, b.C. Hocka, €.10.
I'mankix Ta iH. [211] 3aranbHi BHTpaTH IPYHTOBOi BOJIOTH HAa CTBOPEHHS
OJIMHUII BPOXKAI0 3epHA MIICHUII 03MMOT 32 BHECCHHS PSAIKOBOTO JO0OpUBa
3MEHINYIOThCs — Ha 15%, sumento — Ha 30%, mpoca — Ha 24%, a
BpO’KalHICTh 3epHa mijBuinyeThbes Ha 0,4-0,5 1/ra.

PesynpraTé qocmiKeHb TOKa3ajw, 0 Ha MOMEHT CiBOHM IIIICHUII
o3umoi y BepxHboMy O0-20 cM mapi IpyHTY MicTmiock 9-13 MM
NpOAYKTUBHOI Boyorn. Taki 3amacu BOJIOTM BKa3yIOTh Ha HaaMipHE
OCYIICHHs BEPXHBOTO IIapy TIPYyHTY Ta 1i JediuuT i TPOPOCTAHHS
HACIHHS, POCTY 1 PO3BUTKY POCJIHMH y TMOYATKOBI ()a3u OHTOTeHe3y (Talll.
3.40).

3amacu BOJOTM Yy MeTpoBoMy Ta 1,5 M Iapax 4opHO3eMy
BIJIYT'YBAaHOMY Y TEpiojl BECHSHOTO KYIIEHHs IIICHHII 03UMOi Oyiu
JIOCTaTHLO BUCOKI — BiAmoBigHo 128-152 ta 193-230 MM, 110 € CBiIUEHHSIM
JIOCTaTHBOT KUIBKOCTI JIONIB y OCiHHE-3uMOBHH mepion 2017-2019 poxkis.
Bonnowac 3abe3nedeHHS TIPYyHTY BOJIOTOIO y BECHSHHH IEpioJl iCTOTHO
3aJIeXalio Bi/l TOIepeHNKIB Ta CHCTEMH YI0OpEeHHS.

Y MeTpoBOMy Imapi IPYHTY 3amacd MPOJYKTUBHOI BOJIOTH Ha
KOHTpOJIi 6e3 J0OpUB N0 BUIUMHU OYJH y JIAHI 3 KOHIOMIUHOKW — 152
MM TIOPIBHSHO 3 JIAHKOIO, JIe MOIIEPETHUKOM Oyiia BHKa sipa — BiJIOBIIHO
141 mMm. 3a BHeceHHs1 M00puB NeoPsoKeo 3amacu Bosornm B 000X JlaHKax
3MEHIITYBAINCE: y JIAHII 3 KOHIOIIUHOIO — A0 139 MM; BHKOIO SIpOIO — 0
128 mm. [Ipu mboMy 3a BUPOIIYBaHHS MIIEHUIT 03UMOT IMICJISI KOHIOIIMHU
MPOXYKTUBHOI BOJIOTH Y 1 M IIapi IPyHTY B IepioJl BECHSAHOTO KYIIEHHS
MTOPIBHSIHO 3 MOMEPEIHUKOM BHUKOIO PO HAKOMMYYBaIOCh Outbmie Ha 11
MM.

VY 1,5 M mapi IpyHTY 11 3aKOHOMIPHICTH Oyia O1IbII BUPa)KeHOIO 1
criocTepiraiach SK Ha KOHTpoii Oe3 moOpuB, Tak i 3a iX BHECCHHS.
Haii0inpie BoJIOTH  HAaKONMMYMIIOCH Ha KOHTponi 0e3 Jo0puB: 3a
nornepeHruKa KoHomuHU — 230 MM, BUKH spoi — 207 MM. 3a morepeHuKa
KOHIOIIMHU BECHSHI 3armacy BOJIOTH Oyl BHIMMH, HDXK 32 IMOMEPEIHUKA
BUKH spoi Ha 23 MM. BHeceHHs MiHepanbHUX JOOPHB 3MEHIIMIIO 3aracu
BOJIOTH y TPYHTI Y BECHSHHI Tepiof] MOPIBHAHO 3 KOHTpoJieM Oe3 100puB
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Ha 14-26 MM 32 a0CONIOTHUX TTOKA3HUKIB Y JIaHI 3 KOHIOMIMHOW — 204-211
MM, BUKOIO Apoi0 — 193 MM. 3MEHIIeHHS TPOAYKTHBHOI BOJIOTH Y TPYHTI 32
BHECEHHS J00pHB Moke OyTH HacHiKOM OUTbII iHTEHCHBHOTO i
BUKOPHCTAaHHS IONIEPEJHUKAMH, sIKi B 3a3HaUCHHUX BapiaHTax (opmyBann
BUIILY IPOTYKTUBHICTb.

Tabnuys 3.40 3anacu NMPOAYKTHBHOI BOJIOTH Y IPYHTI 3a/1€5KHO Bifg
nomnepenHuKiB i cucremu ynoopenns, bI{/ICC, 2017-2019 pp., mm

Iap SlumiHb ApHii — KOHIOLINHA — Sluminb Apuii — BUKA
TPYHTY, MIIEHUIISE 03UMa sipa — nueHuus o3uma | HIPos
cM 6e3 106puB NeoPeoKeo NeoPsoKeot+ | 6e3 nobpus NeoPeoKso
(KOHTpOJIb) cojioma (KOHTPOJIb)
CiBba
0-20 13 11 12 10 9 0,4
0-50 37 34 36 23 18 1,9
51-100 28 26 27 24 20 1,6
0-100 65 60 63 47 38 2,7
101-150 36 32 35 29 23 1,4
0-150 101 92 98 76 61 5,8
BecHsne KyieHHs
0-20 22 18 25 23 17 1,2
0-50 71 66 72 72 64 2,5
51-100 81 73 76 69 64 3,1
0-100 152 139 148 141 128 6,7
101-150 78 65 63 66 65 2,7
0-150 230 204 211 207 193 11,4
30upaHHs BpOXKAIO
0-20 18 16 17 20 17 0,4
0-50 34 32 33 44 32 1,9
51-100 26 26 26 25 16 1,3
0-100 60 58 59 69 48 2,7
101-150 35 28 29 28 22 1,6
0-150 95 86 88 97 70 4.8

[Tpumitka. ¥ BapianTax 13, 41 BHOCHIHN 3 1976 poky — N43P43K43 + 8,3 T rHOTO Ha
1 ra ciBo3minum; Bapianrtax 5, 49 — NesP43Kas + 8,3 T rHot0; BapianTi 4 — Na3Pa3Kas
+ moGivHa MPOAYKITiS

AnbrepHaTuBHA cucteMa ynoopenHs mmenui o3umoi (NeoPeoKeo +
cosjioma) QopMmyBaia 3armacu NPOJYKTUBHOI BOJIOTH y TPYHTI y BECHSHHN

nepioa Ha piBHI BHeceHHs MiHepanbHUX H00puB (NeoPeoKeo) — BiamoBigHo
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211 MM Ta 204 MM y 1,5 m mapi. TpuBama nonan 40 pokiB MpakTHKa
yIoOpeHHs CIBO3MIHM OPTaHiYHUMH 1 MiHEpaJbHUMH JOOpHBaMHU HE Maja
mepeBar Hajg KOHTpojeM Oe3 1oOpuB 3a oO0CsSraMu HAaKOIMUYCHHS
MPOAYKTUBHOI BOJIOTH Y IPYHTI B arpoIleHO31 MIIICHUII 03UMO.

Ha nepion 30upaHHs BpoXkaro 3amacu MpOoAYKTHBHOI BOJIOTH y 1 M
mapi IpyHTY y JIaHIli 3 KOHIOIITHHOI Ha KOHTPOJIi 6€3 T0OpUB CTAaHOBHIIA —
60 MM, 3a BHeceHHS NgoPsoKeo— 58 MM; maHIIi 3 BUKOIO SpOI0 — BiAMOBIIHO
69 MM Ta 48 MM. Y 1,5 M mapi rpyHTY y JTaHIi 3 KOHIOITMHOIO Ha KOHTPOJI
0e3 moOpHUB BOHM CTaHOBHIU — 96 MM, 3a BHeceHHS NeoPsoKeo — 86 MMm;
JIAHII 3 BUKOKO SIPO0 — BiMOBiAHO 97 MM Ta 70 MM. 3Ha4YHE 3MCHILICHHS
BOJIOTO 3aIaciB IPYHTY € HACHIJKOM BUKOPUCTAHHS BOJIOTH POCIMHAMH Ta
HETPOAYKTHBHUMH ii BTpaTtamu. lIpu boMy y JaHII 3 KOHIOIIMHOIO 3aI1acH
MPOAYKTUBHOI BOJIOTH y 1,5 M Imapi rpyHTY OYyJIH CIIBCTABHUMMU 3 JIAHKOIO
J¢ BHUPOIIYBATM BHKY sApy i Ha 16 MM Oyad BHUIIUMH 32 BHECEHHS
MiHEpabHUX TOOPUB i MIIEHUII0 03uMy B 11031 NgoPeoKso.

Omxe, HakomwueHHs Bojoru y 1-1,5 M mmapax dopHO3eMy
BIJIYTYBAHOTO B II€PiOf] BiTHOBJICHHS BECHSIHOI BETETAIlli MIICHUII O3UMO1
3a ToNepejHNKa KOHIOMMHU Oyno BHIMM Ha 11-23 MM TOpiBHSHO 3
MOMEPETHUKOM BHKOIO SIPOI0, IO CTBOPIOBAJIO Kparie 3a0e3nedeHHs
POCIIMH TIICHHUIII 03UMOT BOJIOTOIO YIIPOJIOBXK BeTeTallii.

BaxxnuBuM moKazHUKOM € e(DEeKTUBHICTH BHUKOPHUCTAHHS BOJIOTH
pOCITMHAMY TIICHUII 03UMOi y TIporieci 1i BUpomyBaHHs. ButpaTu Bomoru
13 TPYHTY YIPOJOBXK BETETaIlii 3a MOMepeIHNKA KOHIONIMHA Ha KOHTPOJI
0e3 moOpuB cranoBmi 135 mwm, 3a BHeceHHS NeoPooKeo — 118 mm;
noTepeTHIKa BUKH Apoi — BignoBinHo 110 Ta 123 mm.

BpaxoByrouu, 1o 3a mepioji BECHSHOI BereTallii MIIeHUIll 03|UMOi
Bumano 185 MM omaziB, cymMapHe BOJOCIIOKHBAHHS BOJIOTH POCIHHAMH 32
BEreTalilo 3a TMOMNEePEIHNKA KOHIONIMHM Ha KOHTpoJi 0e3 J00puB
cranoBunu 3200 m*/ra, 3a BHecenHst NgoPsoKeo — 3030; monepeHuka BUKK
Apoi — BixnosigHo 2950 ta 3080 m*/ra.

Cucrema ynoOpeHHs i 6000BI MONEPEIHUKN ICTOTHO MOKPAIIHIN
e(eKTUBHICTh BUKOPHUCTAHHS BOJIOTH Ha OPMYBaHHS OJIHIET TOHU BPOXKaIO
MIIeHUIi o3uMoi. 3a BHECEHHS MOOpPHB CHOXXHBAHHS BOJOTH Ha
(opMyBaHHSI OJHI€] TOHHM BPOXKAI0 BHU3HAYCHO MCHIIUM TOPIBHSIHO 3
KOHTpoNieM 6e3 J00pUB y JIaHIi 3 KOHIOIMHOW — Ha 116-126 M°, BuKOIO
Aporo — Ha 156 v, TIpu mpoMy 3a IONEPETHNKA KOHIOIKMHN BUKOPHCTAHHS
BOJIOTM TIIIICHUIICIO O3UMOI0 BU3HAYCHO e(EKTUBHIIIAM, HDK 3a
nomnepeHuKa BUKM sApoi. Tak, Ha KOHTposi 0e3 J0OpuB y JaHIi 3
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KOHIONIMHOIO BUKOPUCTAHHS TIIIEHUIEI0 03MMOIO BOJIOTH Ha (DOPMYBaHHS
onHiei TOHM BpoXaro craHoBmiio 348 wm°, Bukowo sporo — 415 m’. 3a
HONepe/IHMKA KOHIOMIMHM KiIbKICTh BOJOTM HA OJMHHIO BPOKAI0
3MeHmunIack Ha 67 M (puc. 3.2).
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300 259
250 212 222
200
150
10

5

0

Be3 nobpus N60P60K60  N60P60K60+  Bes nobpus N60P60K60
comnoma

Butpartu Bosioru, M3/T

o O

SIYMiHB — KOHIOIIIMHA — MTIICHUIIST 03UMa SYMIHB — BHKa spa — IMIIESHALS
o3uMa

Puc. 3.2 BukopucTtanHs BOJIOTH NOCiBaMU NMIIEHUIIi 03MMO]I 32J1€KHO Bij
cHcTeMM y100peHns i Janku cisosminn, BLIJICC, 2017-2019, M3

HatiepexTuBHIIIE POCIMHU TIIECHHUI O3MMOI BHKOPHUCTOBYBAIU
BoJIOTy TIpyHTY 3a BHeceHHS NgoPsoKeo y manmi 3 xonrommnoro. Ha
GopMyBaHHsT OHi€] TOHM BPOKAKD MIIEHWIS O3UMa CriokuBaia 212
BOJIOTH, O Ha 136 M° MeHmIe, HiK B KOHTponi Ge3 no6puB i Ha 47 M3
MEHIIIe, HK B aHAJIOTIYHOMY BapiaHTi 3 MOMEPEAHUKOM BUKOIO SpOK0. 3a
anprepHaTHBHOI cucteMu ymoOpeHHs (NeoPsoKeo + comoma) ButpaTm
BOJIOTH Ha ()OPMYBaHHS TOHHM BPOXKAK0 3POCIH IOPIBHSIHO 3 BHECEHHSM
nume minepanbHux 106pus (NeoPsoKeo) Ha 10 M/T 1 cranoBumu 222 M3/T.

[IpoBenenHss  KOpenALiHO-perpecifHOro  aHamizy  IMOKa3ajo
0oOepHEHY JIHIHHY KOPENAIIAHY 3aJIe)KHICTh MK BHTpPAaTaMH BOJIOTH Ha
dbopMmyBanHs 1 T ypokar Ta BpOXKaWHICTIO 3epHa TMIICHHIN O3UMOI 3
xoedimienTom perepminanii 1 = 0,9584 (puc. 3.3). lle 3acBimaye, mo 3a
MIHIMBOTO KJIIMaTy 13 HaJA3BHYailHO TEIUIMMH Ta YacoM CYyXUMH
MOTOAHMMH YMOBaMH 3alpOBaPKCHHS €(PEKTUBHUX CHCTEM YIOOPECHHS 1
ONTHMI3alisi CTPYKTYPH CIBO3MIH JI03BOJISIOTH 3MEHIIWUTH BHKOPHCTaHHS
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BOJIOTH pPOCIMHaMU Ha (OPMYBaHHS OJIMHUII BpPOXKAD, a TOMYy €
3aImOPyKOI0 OTPUMAHHS BUCOKHX 1 CTAOITFHHUX BPOKAIB.

450
150 ‘,\.H_\,_;_,‘\,
£ 350 — :
Eﬁ 300 + |
| —
g 250 e
; : ,‘._J
2 150 y=-63,783x + 636,78
& 100 R?=0,9584

50

0
3 4 5 | 7

BposkaitHicTh 3epHa, T/Ta

Puc. 3.3 Kopeasiniiina 3aje;knicTs Mik BUTpaTaMi BOJIOTH HAa (opMyBaHHs
OJHi€l TOHM 3epHa Ta BposkaiiHicTio nenunui o3umoi, bIIZICC, 2017-2019 pp.

OTmxe, BBeAIeHHS y CiBO3MiHy Oaratopiuamx 0600oBuX TpaB i 40-
piuHa MpaKkTHKa BHECEHHS OPTaHIYHUX 1 MiHEpPAIbHUX JOOPHB CTBOPIOBAIIH
BUCOKHH (oH e(peKTHBHOI pPOMIOYOCTI IPYHTY, IO JaBaJIO IepeBary
poCIIMHAM MIIEHHUIT 03UMO1  e(EeKTHBHIIIE BUKOPHCTOBYBATH BOJIOTY
IPYHTYy Ha  QopMyBaHHsS OJWHMII  Bpoxaro. HaiiedexkTuBHime
BHKOPHCTaHHS BOJOTH IPYHTY Ha OTPHMAHHS ONHI€]I TOHH Oi0JIOTIYHOTO
BpOXKAIO TMIICHMINI O3WMOI BHU3HAYEHO 3a 1 BHUPOIIYBAHHS IICIA
ToTIepeIHNKA KOHIONIMHYU 1 BHeCeHHS MiHepanbHUX H00puB NeoPeoKeo —
212 .

3.3.2 Mikpo0ioJioriyHa aKTUBHICTH YOPHO3eMYy BHJIYTYBAHOI'Q

AXTHBHUM (pakTOpoM BIDIMBY Ha (DOHJ MiHEpaJNbHHX CIHOIYK Y
IPyHTI, X TpaHchoOpMaIlifo Ta MOCTYMHICTh POCIMHAM € MIKpOOioJoTrivuHa
aKTHBHICTH TIpYyHTIB [148, 243]. HasBHicTh y IpyHTI OakTepiil, rpubiB Ta
CTPENTOMIIIETIB 3IHCHIOE MiHEepai3allilo POCIMHHMX pemTok [434], a
BHECEHHS OpraHiYHMX 1 MiHEpaJbHUX JIOOpWB AaKTHUBYE JisUTBHICTB
EITI0I030 PYHHIBHUX OaKTepiil, MOCHIIIOE AECTPYKIit0 KIITKOBHHH, CIIPHUSE
BHJIICHHIO BYTJICKHUCIIOTH 13 IpyHTY [86, 383].

- 153



3acTocyBaHHS OpraHiYHMX JOOpMB Ta IX TOEAHAHHA 3
MiHepanbHAME 3a qanumu B.B. Bonkorona, O.B. Ilupora, T.}O. bpurana
[45], O.A. Tsyuk, V.I. Kyrylyuk [472] cnpusie ontuMizamii yrpymyBaHb
IPYHTOBHX MIiKpoopraHi3miB. HaToMicTh BHecCeHHs JHIIe MiHEepaJIbHUX
JIOOpUB TIOCHITIOE PO3BUTOK Yy IPYHTI MEAOTPO(HUX Ta OpPraHoTpoPHUX
MIKpOOpPIaHi3MiB, 301JIbIIIyE Ta301M01I0H1 BTPATH a30Ty i3 IpyHTY [44, 242].

Hocmimxenas O.. Makmok [191] cBimyate, 0o 3araibHa
YHCETbHICTh arpoOHOMIYHO KOPHUCHOI Mikpodopu, 30KpeMa
MIKpPOOpPTraHi3MiB, SKi YTWI3YIOTh OpraHiyHMH 1 MiHepaJbHUH a30T,
(hochaTMoOiTI3y0UMX Ta ONITOHITPOPHUX OaKTEPiid, y T.4. a30THIKCYOUNX
MIKpOOpIaHi3MiB Ta 1ia30Tpo(diB 3pocTae 3 Mepexo oM BiJ MiHEpaIbHOL 10
oprauiuHoi cucreMu ynoOpeHHs. [pyHTH Cy4acHHX —arpoueHO3iB
notpedyroTh Oiomoriunoi Kopekiii. KpiM arpompuifomiB, 10 CHpPHUSIOTH
JI0aTKOBOMY HAJXO/UKEHHIO OpraHi4HOi pPEYOBHMHH, Yy TEXHOJOTIsNX
BHPOIIYBaHHS CITbCHKOTOCIIOJIAPCHKUX KYJBTYP HEOOXiTHO TepeadadaTh
BHKOPHUCTaHHS MIKpOOHHUX MpemnapariB, sKi 30aradyyrTh IPyHT KOPUCHUMH
(opMaMu MIKpOOpraHi3MiB Ta TO3WTHMBHO BIUIMBAIOTH Ha 3aCBOEHHS
CJIEMEHTIB XUBJICHHS pOoCcTHHAMU [43, 46].

BaxuuBy poits y popMyBaHHI MiKpOOHOTO IIEHO3Y I'PYHTY BiJirpae
ciBo3miHa. HeBpaxyBaHHS CiBO3MIHHOTO YWHHHWKA TIPU3BOJUTH 10
dbopMyBaHHS  cHelM(pIYHMX  MIKPOOHUX  yrpymnmoBaHb y  IPYHTI,
JNIOMIHAaHTHAMH ~BHJIaMH  SIKHX CTalOTh TATOTEHHI MIKPOOpPTraHi3MH,
pO3BUBAETHCA IpyHTOBTOMA [191].

PesynbraTi nOCHiKeHb TOKa3aJld, IO 32 BUPOIYBAaHHS IIIEHUI
03UMOT1 Ha KOHTposi 0e3 J00puB 3arajbHa KUIBKICTh OakTepiii B OpHOMY
mapi IpyHTY 3a IMONEepeJHUKA KOHIOMIWHU cTaHoBWia 36,1, BHKU sIpoi —
264 mma KYO B 1 1 cyxoro r1pyHty. Y ckimaai OakTepianbHOTO
MIKpOIIEHO3Y JIOMIHYBaIM OJITOHITOMLIM Ta HITpUQIKATOpH: y JaHIi 3
KOHIOIIMHOO — BimmoBimHo 12,5 Ta 12,3 mua KYO, Bukor spoto — 8,1 ta
9,6 min KYO B 1 r cyxoro rpyuty. KigbKicTh aMOHI(QIKYOYHX Ta
dhochopMobUTIZyrounX OakTepii HE BiApi3HSIACH IO JAaHKaX CIBO3MIHH B
3a3HAYCHHUN TIEPiOJ 3a YMCETbHICTIO OakTepiit BiamoBigHo 7,6—8,8 ta 1,1—
2,5 mutH KYO B 1 1 cyxoro rpyHty. He Manu BIUTMBY JTaHKH CiBO3MIiHM Ha
PO3BHTOK MIKPOMIIIETIB y ITPYHTI B TEePiOA BECHSHOTO KYIIEHHS ITIIECHUII
03uMoi. Ix umcensHicTh Gysa cHiB cTaBHOIO i cTanoBuma 71-72 man KYO B
1 T cyxoro rpynty. [lonepeanuk KoHIOmKHA 3a0e3neuyBaia IPyHT 3HAYHO
OIIBIIOI0  KIMBKICTIO KOPEHEBUX PEITOK i OioJOoTrigyHOTO a30Ty, MI0
CTIPHUSTINBI YMOBH /I TiponeciB HiTpudikamii. KinbkicTs HiTpudiKaTopiB
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y IPYHTI TIepeBHUINMIIA KUIBKICTh aMOHI(IKaTOPiB B JaHIl 3 KOHIOIIHWHOIO —
Ha 40%, JaHIll 3 BUKOIO SIporo — Ha 26% (Tabm. 3.41).

Tabnuys 3.41 UncenpHicTh MiKpOOPraHi3MiB y nepioa BeCHSIHOTO
KYILIEeHHSI MIIIeHUIi 03UMOi 3aJ1€:KHO Bi/l JJAHKU CiBO3MiHU i cucTeMH
yaoopenns, BIIJICC, 2017-2019 pp.

Ne Jlanka | Jlo3a mo6pus | Mikpom | Bakrepii, man. KYO B 1 r cyxoro | 3araan

Bap. | ciBo3MiHH mix IeTH, IPYHTY HA
(haxTop MIIeHUII0 THC. KiJbKic
A) (¢pakTop B) | KYO I I I v Tb
BlT
IpyHTY
I iz =) bes aobpue | 77| g8 | 25 12,5 123 | 36,1

koHomuHA | (KOHTPOJIb)

13 |- mmermmns | NeoPeoKeo 117 | 14,6 1,6 |12,8] 132 | 42,2
4 |o3uma NeoPsoKeo + 88 10,9 1,6 | 9,6 | 11,7 | 33,8

conoMa

5 NooPsoKeo 122 10,5 1,9 10,0 | 16,3 38,7
51 |sumiHb — be3 noopus 72 76 1.1 8.1 9.6 26.4

BHKa sipa — | (KOHTPOJIb) ’ ’ ’ ’ ’
41 |nwennus | NeoPeoKeo 79 15,6 2,0 16,9 | 11,1 45,6
49 |o3uMa NooPsoKeo 106 7,1 1,5 11,7 | 14,5 34,8
HIPos (dpaktop A) 0,6 0,1 0,1 0,3 0,2 1,6

HIPos (dpaxrop B) 4.4 0,4 0,1 0,4 0,4 0,8

HIPos (paxrop A+B) 4,7 0,5 0,1 0,6 0,6 23

[pumitka: I - amonidikatopu, I - pochopmobinizyroui, I - omironitpodinu, IV -
HiTpHudikaTopn

YucenbHICTh TPYHTOBOI MIiKpO(IIOPH ¥ BECHSHUH MEpio 3pocTana
3a 3aCTOCYBaHHS MiHEpalIbHUX M00puB. 3a m03u J00puB NeoPsoKeo i
MIIEHHII0 03MMYy Ha (OHI TPaaUIiiHOI OpPTraHO-MiHEPAIbHOI CHCTEMH
ynoopenHs ciBo3miak (N43P43Ksz + 8,3 T rHoro Ha 1 ra ciBo3miHM) 3araibHa
KUIBKICTBh OaKkTepili B OpHOMY Iapi 3a MoIepeHIKa KOHIOIWHN CTaHOBHJIA
42,2 mutn KY O, mikpomineTiB — 117; morepeiHAKa BUKH SIPOi — BIJTIOBITHO
45,6 Ta 79 mma KYO B 1 r cyxoro rpyHTy. Y JaHmi 3 KOHIOIIMHOIO
MiHepalbHI J100prBa ICTOTHO 30UTBINMIIM YHCENBHICTH OakTepiaabHOL
MIKpo(JIOpH 1 MIKpOMIIIETIB TOPIBHSIHO 3 KOHTpoJeM Oe3 H00puB —
BiamoBigHO Ha 6,1 Ta 46 mumH KYO, Tomi sSK y JaHI 3 BHUKOIO SPOIO
MEPEBAXHO 3pOCTalIa YHCEIbHICTh OakTepiit — Ha 19,2 mma KYO B 1 1
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CyXOTo TIpPYHTY TIOPiBHSHO 3 KOHTpoJieM. Y CcKlIaai OakTepiaibHOT
MiKpoQIIOpH TPYHTY MiHEpanbHi JOOpHBa MOCHIIMIIN NEpeBayKHO PO3BUTOK
amoHiikaropiB. 3a momnepeaHNKa KOHIOIIMHM X YHCENBHICTH B MEpiof
BECHSHOTO KYIICHHS MIIEHHUII 03MMOi 3pociia TOpPiBHSIHO 3 KOHTpoiieM 0e3
no6pus Ha 5,8 miH KYO, Buku spoi — Ha 8,0 1 craHoBHIIa BianoBigHo 14,6
ta 15,6 mtH KYO B 1 T cyxoro rpyHTy. UHCENBHICTD 1HIINUX TPyN OaKTepii
3pocTaja MEHII BHPA3HO B arpolieH03i MIIeHUI] 03MMOi 33 3aCTOCYBaHHS
MiHepaJbHIX JOOPHB.

301IbIICHHS T03U a30THUX JOOPHB i MIICHHII0 03uMy 3 60 10
90 xr/ra 3a TpaguIiiHOI OpraHo-MiHEPATBLHOI CHUCTEMHU YIAOOPECHHS
ciBo3miau (NesP43Kys + 8,3 T rHOIO Ha | Ta CiBO3MIHH) CYyNPOBOIKYBAIOCH
3MEHIICHHAM aKTHBHOCTI OaKTepiaJbHOTO IIEHO3Y IPYHTY Ta 3POCTAHHIM
YHCENFHOCTI MiKpoMmineTiB. 3araibHa KUIBKICTH OakTepiii MOpIBHAHO 3
103010 100puB NeoPsoKeo y JaHIll 3 KOHIONIMHO 3MEHIIWIACH HA 3,5 MIIH
KVYO, Bukoro siporo — Ha 10,8 i cranoBuna BinnosigHo 38,7 ta 34,8 MiH
KVYO B 1 1 cyxoro rpynry. [Ipu 1ipoMy migBUIIICHA /1032 a30THUX JOOPHB
iHribyroue BIUIMBaJA Ha PO3BUTOK aMOHI(iKaTopiB y IPyHTI i 3HaYHO
MOCHJTIOBAIA HITpU(DiIKAMIHHY HOTO aKTHBHICTE. 3a 103 100puB NooPsoKeo
nopiBHAHO 3 1103010 NeoPsoKeo KinbKiCTH aMoHi(ikaTOpiB B YOpHO3EMI
BUJIyTYBAaHOMY IO JIaHKaX CiBO3MiHM 3MeHInuiach Ha 4,1-8,5, HaTomicTh
HiTpudikaropiB 3pocina — Ha 3,1-3,4 muiH KYO B 1 T cyxoro rpyHTy.
3acTocyBaHHS IMiIBUIICHUX 103 A30THUX MOOpHWB B NaHIi 3 0000BUMHU
TpaBaMH CYIPOBOJDKYETHCS TOCHICHHSIM HITPU(IKAIIIHOI aKTHBHOCTI
TPYHTY.

[HriOyroumii BIMB Ha PO3BUTOK MIKPOOHOTO IIEHO3Yy YOPHO3EMY
BUJIyTYBaHOT'O MaJi0 3aCTOCYBaHHs aJbTEPHATHBHOI 3 BHKOPUCTAHHSIM
MoOIYHOT MPOMYKIIl cUCTeMH YAOOpEeHHS. 32 BHECEHHS Ha | ra ciBO3MiHU
N43P43K43 + mobiuHa mpoyKmis y JaHIi 3 KOHIOIIMHOIO KUTBKICTh OaKTepii
MOPIBHAHO 3 TPAJAWIIHHOI0 OPTaHO-MiHEPAIHLHOIO CHCTEMOIO yIOOpeHHs
smeHmmiIach 3 42,2 1o 33,8 mutn KYO B 1 T cyXoro rpyHTy, MiKpOMIIIETIB —
3 117 no 88 mmr KYO B 1 T cyxoro 1pyHTy. ¥ cKiali OakTepiaabHOTO
[IEHO3y ICTOTHO 3MEHIIMIACh KUTBKICTh aMOHI- Ta HITpH]IKaTopiB, 10
MOXe OyTH HAacCIiIKOM ITOCHIEHHs iIMMOO1TI3aIlil a30Ty ITPYHTOM BHACIIJOK
He30aTaHCOBaHOTO BYTJIEIIEBO-a30THOTO CITiBBITHOIICHHS.

PesynbraTi KOpeNAidHO-perpeciiHOro aHaiizy IoKa3ajid TICHY
JHIAHY KOPEJSIIiNHY 3aJIe)KHICTh MK KUTbKICTIO HITpU(IKYIOUnX OakTepii
y TPYHTI Ta 3aracaMy MiHepasbHOTO a30Ty B 0-40 cM miapi IpyHTY B Hiepion
BECHSHOTO KyLIECHHs MIIEHUII 03UMOI 3 Koe(illieHToM aeTepMiHanii 12 =
0,8168 (puc. 3.4). Lle 3acBimuye, mo 6000Bi oNepeHUKH (HAKOMUYyBayi
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OioJIOTiYHOTO a30Ty y TIPYHTI) Ta CHCTeMa YyIOOpEHHS, ITiIBHILYIOYH
KIJIBKICTh HITpH(]iKylounx OakTepil y IpyHTI, 34aTHI iCTOTHO MOCHIIUTH
KMBJICHHS POCJIHMH TIIEHWIl O3MMOI MIiHEpaJbHUM a30TOM Y BECHSHHH
Mepio.

140

120 y=38,7751x - 23,336
Rz=0,8168

100

MiHepanbHHii a30T TPYHTY, KI/Ta
[\ B [*) o]
(=) (=) S [«

(=)

8 10 12 14 16 18
Kinbkicts HiTpudikatopis, mia. KYO B 1 r cyxoro rpyHTy

Puc. 3.4 Kopeasiniiina 3aje:HicTh Mixk KilbKicTi0 HiTpudikaTopiB Ta
3amacamMu MiHepaabHoOro azory B 0-40 cm mapi rpyHTy y ¢a3i BecHSIHOTO
KyleHHs nmenuni osumoi, BIIJICC, 2017-2019 pp.

CTpykTypa JIaHKM CIiBO3MIHHM Ta cHCTeMa YJIOOpEHHS MEHIIe
BIUIMBAIM PO3BUTOK ochopmoOimizyBampbHuX OakTepiit y rpyHTi. Ha
KOHTposli 0e3 moOpuB KimbKicTh Qocdop MoOuLTIZyrounx OaxTepii
BH3HAYCHO OUIBIIOI0 y JIAHII 3 KoHIommHOK — 2,5 miuH. KYO, Toni sk B
naH1i 3 Bukoro sporo — 1,1 maH. KYO B 1 1 a0COMIOTHO CYyXOTro IPyHTY.

BreceHHs MiHepaabHUX TOOPHWB IMiJl MIIEHUIIO 03UMY B 11031 Neo-
90PsoKeo  cympoBomkyBamocs 3MmeHmeHHsIM  dochop MoOimizariitHol
aKTHBHOCTI MiKpOOpPTaHi3MiB Y JIaHIIi 3 KOHIONIMHOIO, HATOMICTh Yy JIAHII 3
BUKOIO SPOI0 BOHA HE3HAYHO 3pocTajia. 3a MOIEPeJHUKH KOHIOIIUHH
KUTBKiCTh (pochop MoOimizyrounx Oaktepii ctanoBuia 1,6-1,9 miuH. KYO,
BHKH sipoi — 1,5-2,0 miH. KYO B 1 T a0COMIOTHO CYyXOTr0 IPYHTY.

MiHepaJtizallisi OpraHiYHOT PEUOBUHU y TPYHTaX 30iTHEHUX HA a30T
MpoTiKae 3a ydacTi MIKpoopraHi3miB odiiroHitpodinis. Pesynpratn
JOCITI/DKeHb TOKa3ald, [0 HaHOmbIIy iX KIUTBKICTH y IpyHTI y ¢asi
BECHSIHOT'O KYIICHHS ITIISHHII 03UMOI CIIOCTEPIrajiy y JaHIi 3 BUKOIO SIPOI0
3a BHeceHHS NgoPesoKeo — 16,9 MmaH. KYO, 3a nmoka3Huka Ha KOHTpOi 6e3
noopuB — 8,1 M. KYO B 1 T abCONOTHO CyXOoro IpyHTY. Y JaHI 3
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KOHIOIIMHOKD 33 aHAJIOTIYHOi JI03W JTOOPWB KiIBKICTh OJIITOHITPO(LITIB
cranoBmia 12,8 miaa. KYO, 3a mokasHuka Ha KOHTpOIi 0e3 modpus — 12,5
MiH. KYO B 1 T aOCOIOTHO CyXOro IPYHTY.

3arajbpHa YHCENBHICTh IPYHTOBOI MiKpO(IIOpH HAaWO1IbIII BUCOKOIO
B 000X JTaHKaX BU3HAYEHO 3a BHECEHHS i MIIeHUII0 03uMy NeoPsoKeo Ha
(dhoHi TpamuiiiHOI opraHo-MiHepalbHOT cucTeMH ynoopeHHs (Na3P43Kas +
8,3 1/ra rHOIO Ha 1 ra ciBo3miHHOI Twromti). ¥ (a3i BECHIHOTO KyIICHHS
MIIEHAIIl O3MMOI KUTBKICTh MIKPOOPTaHI3MIB y JIaHIi 3 KOHIOIIMHOIO
cranopmia 42,2 miH. KYO, Bukow sporo — 45,6, 3a MOKa3HMKA Ha
KOHTpoJdi 6e3 mobpuB — BigmoBimuo 36,1 ta 26,4 maa. KYO B 1 1
a0COJIIOTHO CyXOTO TPYHTY.

Omxe, Hai0ONbIIa KINBKICTh TPYHTOBHX MIKPOOPTaHIi3MIB B
YOpHO3eMi BHJIYT'YBaHOMY Y (ha3i BECHSHOTO KYIIECHHS IMIIEHHII O3MMOi B
000X JlaHKax CiBO3MiHH crocTepiranm 3a BHeceHHA NeoPsoKeo Ha ¢hoHi
TpaAMIIfHOT OpraHo-miHepaiabHOi cuctemMu yaoOpeHHs (NisPssKaz + 8,3
T/ra THOIO Ha | ra ciBo3miHHOi miomii) — 42,2-45,6 muiH. KYO B 1 1
abCOJIIOTHO CYXOTO IPYHTY. Y CKJIaji IPYHTOBOI Mikpodopy mepeBaxann
aMoHi- 1 HiTpHudikaTopH, MO CHPHUIO (OPMYBAHHIO CIPHATINBOTO JUIS
PO3BHUTKY POCIIMH MIIEHUI] 03UMOT a30THOTO PEXUMY TPYHTY.

3.4 CraH poAr40CcTi 4OpHO3eMy BUJIIYTYBaHOT0 Yy ciBo3MiHax 3a 50
PiYHOrO 3acTOCYBaHHS 100pUB

OCHOBY pOJIIOUOCTi OyAb-SIKOTO IPYHTY CKJIJal0Th BMICT B HbOMY
ryMycy Ta TIOXKUBHHX pe4oBUH. IpyHTtu 30HM Jlicocteny Ykpainu
MpeJICTaBlieH] PI3HUMHU IMMiITUIIAMH YOPHO3EMIB, SKI € HAWpOMIOYINTUMHU
rpyHTamu y cBiti. [IpoTe iHTEHCMBHE BUKOPHUCTAHHS TIPYHTIB,
He30alaHCOBaHe MiHepajbHE JKHBJICHHS, Maii OOCITH HAaIXOPKEHHS
OpraHiuyHOi PEYOBMHM YIPOJOBXK OCTAHHIX AECATHIITH IPHU3BEIH [0
3HAQYHOI'O TIOTIPIIEHHS CTaHy YOPHO3EMHUX IPYHTIB, IOCWJIMIN IX
Jierpajiallito, 3po0min X Bpa3JIMBUMH J0 aHTPOIIOICHHOIO HABAHTAXKEHHS,
SIKE TIPOJIOBXKYE 1 HAJall MOCIIIOBATUCH. UMHHUKOM 3IAaTHUM 3aro0irTu
MOJIaTIBIIIOMY TTOTIPIIEHHIO CTaHy IPYHTIB, BTPATi X MPUPOIHOI POIIOYOCTI
€ cucTemMa yJIoOpeHHsS, ska Mae OyTH 30alaHCOBAHOIO 3a OpraHIYHUM
KOMIIOHEHTOM Ta JI03aMH BHECEHHs MiHepajibHUX a00puB. TexHomorii
BUPOIIYBaHHS CLIBCHKOIOCIIOIAPCHKUX KYJIBTYP B YMOBaxX Cyd4acHOTO
BUPOOHHWITBA MAalOTh 0a3yBaTHCh Ha 3acajax CTaJOCTi, KOIH JIO3M
BHECEHHSI €JIeMEHTIB JKMBJIEHHA Yy TIPYHT MAlOTh BiJIIOBiZaTH BHHOCY iX
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MalOyTHIM YpOXKaeM, a BHECEHHS OpraHiYHMX JTOOpPHUB Mae IOKPUBATH
IIOPIYHI BTPATH TyMyCy 3a paXyHOK MiHepai3ariii.

Pesynprati  mocHi/pKeHP B yMOBax CTalliOHAPHOTO  JOCIHITY
3aknageHoro y 1973 pomi Ha binonepkiBebkiii JJCC naroTh MOMXIIHBICTH
MPOCTEKUTH 3MIHU CTaHy TyMYCy 1 MOXKMBHHX PEUOBHH y HboMy 3a 50-
piYHMI TEepMiH 3aCTOCYBaHHS JOOpPHUB Ta 3 YypaxyBaHHSIM BIUIMBY
CTPYKTYpH CiBO3MiH. BiZcyTHICTH 3pa3KiB IPYHTY Ha MOMEHT 3aKJIaJlaHHSA
JIOCHIy HE JTa€ MOYJIMBOCTI IIPOCTEXHUTH aOCOMIOTHI 00CATH BTpaT TyMycy
3a 50-piyHMH mepiol 3acTOoCyBaHHsS JOOpHB, NPOTE BU3HAUSHHS BMICTY
TYMYyCy V IPYHTI B MOCiBax sUMEHIO sporo ynpoaosxk 2022-2024 pokiB 3a
PI3HHX CHCTEM YIOOPEHHS Ta CTPYKTYPH CIiBO3MiH JI03BOJISIFOTh BU3HAYUTH
3MIiHM HOTO BMICTY Yy IPYHTI 3a JOBTOTPHBAJIOTO BIUTHBY 3a3HAYEHHX
¢axTopiB.

B cepennvomy 3a 2022-2024 poku BMICT TyMyCy B YOpHO3eMi
BuiyryBaHomy y mapi 0-30 cMm y koHTpodii 6e3 1o0puB OyB HaMEHIINM 1
BapilOBaB y po3pi3i BIIPOBAKYBAHUX CIBO3MIH: y TUIOJIO3MIHHIHN CiBO3MiHI
— 3,07%, 3epHo-tipocamnHiit — 2,98%, mpocamHiit — 2,93%. 3amina 6060BUX
TpaB Ha 3epHO-0000Bi KyJIbTypH, 301JIBIIEHHS] YaCTKH MPOCAITHUX KYJIBTYP
y 3epHO-OYpSIKOBUX CIBO3MiHAX IMOCIIMIIA MiHEpasi3alito TyMycCy Y IPYHTI.
Y 3epHo-mpocamHiil ciBo3MiHI (uacTka mpocamHuX KyneTyp 17%)
MTOPIBHSHO 3 TUIOJ03MIHHOIO JI€ 3aMiCTh KOHIOIIIMHN BHPOIIYBAIH BUKY SPY
BMicT rymycy y mapi 0-30 cm 3a 50 pokiB BUKOPHCTaHHS 3MEHIINBCS Ha
0,09%. VY mpocamHiii ciBo3MiHI (W4acTka MpocamHuX KyibTyp 33%) me
BUPOIIYBAJIX COIO 1 COHSIIHUK BMICT T'yMyCy IMOPIBHSHO 3 IUIOI03MiHHOIO
ciBo3miHow 3MmeHmuBes Ha 0,14%. Ile nmae migctaBu BBaKaTH, MO0 Y
CydacHUX CiBO3MiHAaX, y SKHX BiJICYyTHI OaratopiuHi 0000Bi TpaBH, sKi
Jenanxi dYacTille HACHUYyIOTh MPOCAITHAMHU KyJIbTypaMHd Ha 3pa3oK
KyKYpPYA3H, COHSIIHHWKY, pilaKy, BHHHUKAlOTh MJOJATKOBI PH3HKH 3
TOCUIIEHHST MiHepaizalii ryMycy, IMOCWJIEHHS TpOLECIiB Aerpajaii, mo
BeJIC 10 BTPATH IPYHTAMH IIPUPOIHOI poatouocTi (puc. 3.5).

Tpusane ympomorxk 50 pokiB BHeceHHS Ns3PssKus Ha 1 ra
CIBO3MIHHM MTOCHJIMJIO MiHEpalli3alifo T'yMyCy MOpPIiBHSHO 3 KOHTpPOJEM Je
MiHepalbHI oOprBa He BHOCWIH. 3a BHeceHHS Ns3P43Kus ma 1 ra pimm
BMICT TYMyCy Y IUIOJIO3MIHHIH CiBO3MiHI 3MEHIIMBCS TOpPIBHSHO 3
KoHTposieM 0Oe3 nobpuB — Ha 0,09%, 3epHo-mipocamnHiii — Ha 0,05% 3a
abcomoTHUX ToKa3HuKiB — 2,98% Ta 2,93%, BignoBigHo. KinbkicTh
OpraHivYHOI PEYOBHHH, SIKa 32 MiHEPAILHOI CUCTEMH yIOOPCHHS HAIXOIIIIA
y TPYHT JIMIIE 3 KOPEHEBUMH PEIITKaMHU CiJIbCbKOTOCIIOAPCHKUX KYJIBTYP
BUSIBIJIaCh HEJOCTATHBOIO JUIS MiATPHUMAaHHS BMICTYy TYMyCy y IPYHTI Ha
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piBHI KOHTpom0 0e3 moOpuB. BHeceHHS MiHEpanbHUX JOOPUB MOCHIIHIIO
MiHepai3amiiHi IpouecH y IpyHTI i 3MICTHIIO PIBHOBAry MiX CHHTE30M Ta
MiHepaJti3ali€io opraiyHoi pe4oBHHH B Oik MiHepaizarii.

3,5 3,44
3,4
3,3
3,3
3,22
e 32 3,16
é 3,1 3,07 3,07
=g 2,98 2,98 3,01
2,93 2,93

2,9

2,8

2,7

2,6

be3s 106pus N53P43K43 N53P43K43 + 6,6 N53P43K43 + I1IT
T/Ta THOIO

® [Tmoxo3minHa ™ 3epHo-pocanHa ™ [IpocamHa

Puc. 3.5 BmicT rymycy B 4opHo3eMi BHuiayrypanomy y mapi 0-30 cM 3anexkHo
BiA cTpykTypu ciBo3minu Ta yno6pennsi, BIJICC, %, 2022-2024 pp.; IIII —
m06IYHA TPOYKITis

3HayHe 3POCTaHHS BMICTy TYMYCy B YOPHO3€Mi BUIYT'YBaHOMY
MOPIBHAHO 3 KOHTpoJeM 0e3 OoOpWB CIOCTEpirasm B yciX CiBO3MiHax 3a
TPamuIifHOT ~ OpraHo-MiHepaJbHOI CHCTeMH yHOOpeHHs. BHeceHHs
ynponosxk 50 pokiB Ns3P43Kys + 6,6 T rHOrO Ha 1 ra piumii 3abe3mneqnsio
BMicT rymycy y mapi 0-30 cM B yMOBax IJ1003MiHHO]I ciBo3MiHU — 3,44%,
3epHO-TIpocanHoi — 3,22%, mpocamnoi — 3,07%. IlopiBHAHO 3 KOHTpOJIEM
0e3 mobpuB BMmicT rymycy B opHomy mapi (0-30 cm) miomo3miHHOL
ciBoaminm migBumuBcs — Ha 0,37%, 3epHo-mpocamHoi — Ha 0,24%,
npocanHoi — Ha 0,14%. IlopiBHIOIOUM CiBO3MIHM MiXK CO0OIO BapTo
3a3HAYUTH, 110 Y TUIOJ03MIHHIM CIBO3MIiHI BMICT ryMycCy OyB BHILUM, HiX Y
3epHO-TIpocanHiii — Ha 0,22%, Hix y mpocamnHiii — Ha 0,37%. 3acTocyBaHHS
THOIO Ta MiHEpalIbHUX JOOPHB y TUIOO3MIHHINA CIBO3MIHI Mano HaiOLTbII
BHPXCHHI BIUTMB HAa HAKOIMYEHHS TYMyCy y IpyHTI. ['yMycoyTBOpeHHIO
CIPUSIIO BUPOIYBAHHS Y TUIOJMO3MIHHINM CiBO3MIHI GaraTtopidHoi 6000BOT
TpPaBU KOHIOUIMHU. 32 paXyHOK J00pe pO3BUHEHOI KOPEHEBOI CHCTEMHU Ta
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BHCOKHX OOCSTIB  HAKONWYCHHs  OIOJIOTIYHOTO  a30Ty  KOHIOIIWHA
CTBOpIOBANIa JOJATKOBUI pe3epB OpPraHiyHOi PEYOBHMHM Ui YTBOPEHHS
TyMyCy, HaTOMICTh MIpOIleCH MiHepaii3amii TyMycy y IUTOJJO3MIHHIN
CIBO3MiHI YIOBIJIBHIOBAINCH 13-32 3MEHIIEHHS KUIBKOCTI 0OpOOITKIB
IPYHTY. Y CyKyIHOCTI BHECEHHS THOIO 1 HassBHICTh OaraTopiyHUX 6000BHX
TpaB y IUIOJIO3MIHHIA CIBO3MiHI CTBOPHJIM HaWKpalli yMOBH s
HaKOIMYEHHS TYMYCy Ta JOCATHEHHS HOTO CTaOlIBHOCTI y IPYHTI.

HaxommuenHio TyMycy B YOpPHO3€Mi BWIIYTYBaHOMY CIIPHSIIO
3aCTOCYBaHHS aJIbTEPHATHBHOI OpPTraHO-MiHEPANbHOI CHCTEMH YAOOpEHH:.
3acTocyBaHHS Y 3€pHO-OypSKOBUX CiBO3MiHax ympoaoBxk S50 pokiB
Ns3P43K43 pazom 3 mo6iuHOIO IpOoayKITiero Ha | ra pimti 3a0e3Mmeuniio BMicT
rymycy y mapi rpyaty 0-30 cM miogo3minHOI ciBo3Minu — 3,30%, 3epHo-
npocanHoi — 3,16%, npocanuiii — 3,01%. [lopiBHsSHO 3 KOHTpoONeM Oe3
JOOpHB BMICT I'yMYCY Y TUIOJIO3MIHHIH ciBo3MiHI migBumuBcs — Ha 0,23%,
3epHO-TipocanHiii — Ha 0,18%, nmpocanniii — Ha 0,08%. 3a anpTepHATHBHOTO
YIOOpEeHHS HaWKpaili YMOBH AJiS BIATBOPCHHS TYMYCY CTBOPIOBAIHCH Y
TUTOIO3MIHHIH CiBO3MIiHI, IETI0 TipiIi Oyin y 3epHO-TIpOocanHii, a HaltMeHII
CpUATIMBUMH Oynu y TpocamHiii ciBo3MiHi. Bwmict rymycy y
TUTO/IO3MIHHIHM CIBO3MiHI 32 albTepPHATUBHOTO yI0OpeHHS OyB BHIIMM, HIK
y 3epHo-npocanHiii — Ha 0,14%, HDX y mnpocamuii — Ha 0,29%.
AnbTepHaTHBHE YIOOpPEHHS CIBO3MIH TIOCTyHallach TPAAMIIIHHOMY Ha
OCHOBI THOIO y/IOOpPEHHIO 3a BMicTOM rymycy B opHomy 0-30 cm mapi y
po3pisi ciBo3min — Ha 0,06-0,14%.

OTKe, HABUIIMH BMICT TYMYyCY Y IPYHTI JIOCATHYTO 32 BHECEHHS
Ha 1 ra pimni Ns3Pg3Kys + 6,6 T rHOrO y miogo3MiHHIN ciBo3MiH — 3,44%,
mo Oylno BHUIIUM IOPIBHAHO 3 KOHTpoineM 6e3 moopuB — Ha 0,37%.
Hesnauno mocrtymanack 3a e(EKTHBHICTIO albTEpHATHBHE OPraHO-
MiHepaJibHe y1oOpeHHs, Komu BHOcHaH Ha | ra pimti Ns3P43Kys Ta mobiuny
MpONyKIit0 — BMIcT Tymycy 3,30%, o0 BH3HA4YEHO BHUINUM IMOPIBHSHO 3
KoHTposieM Oe3 noopuB — Ha 0,23%. V 3epHo-mpocanHiii Ta mpocamnHii
CIBO3MIHAaX BMICT TyMyCy 3a TPaJUI[IHHOIO OpPraHO-MiHEPaIbHOTO
YIOOpEHHS 3MEHIIUBCS MTOPIBHIHO 3 TUIOI03MIHHOIO CiBO3MiHOIO — Ha 0,22-
0,37%, anbrepHaruBHoi — Ha 0,14-0,23%. TpuBane ympomomx 50 poxiB
3aCTOCYBaHHS JIMIIE MiHEpaNIbHUX JOOpPHB Yy CiBO3MiHaX CIPUYUHHIO
MOCHUIIEHY MiHepai3allilo r'yMycy 1 3MEHIIWIO BMICT TYMYCY IO KOHTPOIIIO
6e3 1o6puB Ha 0,05-0,09%.

TpuBane 3acTocyBaHHS JOOPUB Y KOPOTKO POTAIMHUX CiBO3MiHAX
ICTOTHO TIOKpAIlMIO TOXWBHUM pPEXHM YOPHO3EMY BHIIYT'YBAaHOTO.
BuBUeHHS BMICTY JIETKOTIPOJIi30BAaHOTO a30Ty Y IPYHTI IMOKAa3ajo, 10 Ha
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KOHTpOJi 0e3 no0puB Horo BMicT y miapi 0-30 cM y TUIOJO3MIiHHIHT
ciBo3MiHi cTaHoBHB — 102 Mr/KT, 3epHO-TIpocanHiit — 97, mpocamniit — 101,
nigopHomy 30-40 cm — 98, 85 Ta 87 mr/kr rpyHTy, BintnosigHo. CTpyKTypa
CIBO3MIH HE BIUIMBaJa iCTOTHO Ha BMICT JIETKOTIIPOJII30BAHOTO a30Ty B
opomy 0-30 cm mapi rpyHTy. Y migopHomy 30-40 mrapi 30inmbIICHHS
JIETKOT1IPOTI30BAHOTO a30Ty CIOCTEpIraiy y IUIOJAO3MIHHIN CiBO3MIiHI
MOPIBHAHO 3 3€PHO-TIPOCAITHOI0 Ta IpocamHoio ciBo3miHamu Ha 0,13 Ta
0,11 Mr/Kr TpYHTY, BignoBiaHo (Tabdmn. 3.42).

Tabauys 3.42 BMicT J1erKoriipoJ1i30BaHOr0 a30Ty B YOpHO3eMi
BIJIYTYBaHOMY 32 TPHBAJIOT0 3aCTOCYBaHHS 100pHB y CiBO3MiHAaX,
BIACC, 2022-2024 pp., MI/KT TPYHTY

Ne | CiBo3mina Jo3u 100puB Ha 1 ra IIap rpyHTy, cM
Bap | (paxrop A) ciBo3minu (paxrop B) 0-30 30-40
11 |Tlmomo3minna | Be3 mo6puB (KOHTPOJIB) 102 98
2 Ns3P43Ka3 110 95
13 Ns3P43K43 + 6,6 T/ra rHOIO 116 97
4 Ns3P43K43 + mobivuHa mpoayKiist 113 97
51 |3epHo- be3 no6puB (KOHTPOIB) 97 85
55 |mpocarHa Ns3P43Ka3 109 102
53 Ns3P43K43 + 6,6 T/ra rHOIO 112 100
49 Nis3P43K43 + mobiyna npoayKiist 116 103
31 |IIpocamHa be3 mob6puB (KOHTPOIB) 101 87
33 Ns3P43K43 + 6,6 T/ra rHOIO 113 101
26 Ns3P43K43 + mobivuna mpoayKiist 112 102

HIPos (daxTop A) 2 2

HIPos (¢paxrop B) 5 4

HIPos (paxtop A+B) 7 6
3actocyBaHHS IoOpuB 1CTOTHO 11 ABULLIAIIO BMICT

JIETKOTiAPOTI30BaHOTO a30Ty B YOPHO3EMi BHIIYTYBaHOMY B pO3pi3i ycix
CiBO3MiH. 3a BHECEHHS MiHEpaTbHUX JOOpHB yIpomaoBk 50 pokiB B J03i
Ns3P43K43 Ha 1 ra pimni BmicT serkorigpodizoBanoro asory y 0-30 cm mrapi
TMJI0/T03MIHHOT CIBO3MIHH MMiJIBUIITUBCS TMIOPIBHSIHO 3 KOHTPOJIEM 0e3 JoOpuB
— Ha 8 MI/KT, 3epHO-TIpocanmHoi — Ha 12 3a aOCONIOTHUX MOKA3HUKIB —
BigmoBimHo 110 Ta 109 wMr/kr 1pyHTy. Y mmapi 30-40 cM BMicT
JIETKOT1/IPOTI30BaHOTO @30Ty HEICTOTHO BapiloBaB y  IUIOJO3MIiHHIN
CiBO3MiHI 1 MABHIIMBCS Ha 17 MI/KT IPYHTY y 3€pHO-TIPOCAIHii CIBO3MiHi.
Ile moxxe OyTu moB’si3aHe 3 OiMBII PO3BUHEHOI KOPEHEBOK CHCTEMOIO
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CITBCHKOTOCIIOIAPCHKUX KYJBTYp y BapiaHTaxX 3 BHECEHHSIM JIOOpHUB, IO €
OCHOBOIO OpraHiyHUX (OpPM a30Ty, BKJIIOYAIOYH JIETKOTiIPOJi30BaHY
dopmy.

[ligBuIleHHIO BMICTY JIETKOTIIPOJII30BAHOTO a30Ty Y IPYHTI
CIPHSIO 3aCTOCYBaHHS OPraHO-MiHEpaJIbHHMX CHUCTEM yaoOpeHHs. 3a
BHeceHHsT ynpomork 50 pokiB Ns3Ps3Kas + 6,6 T rHoro ma 1 ra pimm y
TUTOMO3MIHHIN CiBO3MiHI BMICT JeETKOTifpoiizoBaHoro a3zory B 0-30 cm
mapi IpyHTy ctaHoBuB 116 Mr/KT, 3epHO-TipocamHiit — 112, mpocamHiit —
113, mo Oyio BUIIMM y MOPIBHSAHHI 3 KOHTpoJjeM 0e3 1o0puB — Ha 14, 15
Ta 12 Mr/kr rpyHry, BiamoBigHo. Y mapi 30-40 cM mmapi rpyHTI BMiCT
JIETKOT1IPOII30BAHOT0 a30Ty OYB BHUIIMM Yy TOPIBHSIHHI 3 KOHTpOJeM 0e3
IOOpHUB y 3epHO-TIPOCAITHI Ta MpOCarHiil CiBO3MiHAX — BiAMOBiAHO Ha 15
ta 14 Mr/kr rpyHTy i 30epiraB piBHOBary y IIOZO3MiHHIH ciBo3MiHi. B
pO3pi3i CiBO3MIH BMICT JICTKOTIAPOJIi30BAaHOTO a30Ty BapilOBaB HEICTOTHO,
0 BKa3ye Ha 3MEHIICHHS BIUIMBY CIiBO3MIHHOTO (akTOpy Ha BMICT
JIETKOTIIPOTI30BAHOTO a30Ty y TIPYHTI 3a 3aCTOCYBaHHS OpraHO-
MiHEPaJIbHOI CHCTEMH yIOOPCHHSI.

BrumB anpTepHaTHBHOTO Ha OCHOBI T'HOIO OpPTaHO-MiHEPAIEHOTO
yIoOpeHHs Ha (OH]I JIETKOT1IpOJIi30BaHOTO a30Ty I'PYHTY PiBHSBCS BIUIUBY
TPAAMIIIMHOTO OPraHO-MiHEPaIbHOTO YJIOOpPEeHHs. 3a JIOBrOTPUBAIOTO
BHeceHHS Ns3P43Ky3 + moGiuna mponykimiss Ha 1 ra pumn BMICT
nerkorimpomizoBanoro azory B 0-30 cM mapi TpyHTY IUTOIO3MIiHHOI
ciBo3Minu craHoBUB 113 mr/kr, 3epHO-TIpocanHoi — 116, mpocamroi — 112,
II0 TIOPiBHSHO 3 KOHTpoJieM 0e3 7oOpHB BH3Ha4eHO BHIIMM — Ha 11, 19 Ta
11 Mr/kr rpyuTy, BignosigHo. Y mizopHomy 30-40 cM miapi rpyHTI BMICT
JIETKOT1IPOTI30BAHOT0 30Ty INJBHIIUBCA JIO KOHTPOIIO 0Oe3 JOoOpuB y
3epHO-TIPOCaITHill Ta mpocarHiil ciBo3MiHaxX — BiAmoBigHO Ha 18 Ta 15 Mr/kr
IPyHTY 1 30epiraB piBHOBary y IUIOJJO3MIiHHINA ciBo3MiHi. DakTop ciBO3MiH
SK 1 32 TpaIUIiHHOI OpraHo-MiHEepaJbHOI CHCTEMU YA0OpEHHS HE BIUIMBAB
iCTOTHO Ha (OH]I JETKOTIAPOIII30BAHOI0 30Ty Y IPYHTI.

OTxe, 3aCTOCYBaHHS JOOpPHB y KOPOTKO pOTAIlifHUX 3EpHO-
OypsSIKOBHX CiBO3MIHaX BH3HAYCHO TOJIOBHUM (AKTOPOM ITiABHUIICHHS
BMICTY JIETKOTiJIpOJIi30BAHOTO a30Ty y IPYHTI, CTPYKTypa CiBO3MIH He
BIUTMBAJIa iICTOTHO Ha IIel MOKa3HMK. 3aCTOCYBaHHS OpraHO-MiHEepaJIbHUX
TPaJMIIHHOT Ta albTEpPHATUBHOI CHUCTEM YIOOpPEHHS MiJBHIIUIO BMICT
JIETKOTIIPOTI30BAHOTO a30Ty y TIPYHTI TOPIBHSHO 3 MiHEPAIBHOIO
CHCTEMOIO YIOOPEHHS y PO3pi3i CiBO3MIH — Ha 3-7 MI/KT TPpYHTY.

JloBroTpuBasne 3acTocyBaHHS JOOpPHB y KOPOTKO PpOTAIiHHUX
3epHO-OYPAKOBHX  CIBO3MiIHAaX  CYNPOBO/DKYBAJIOCH  HAaKONMWYEHHSIM
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pyxomux ¢docdaTiB y IpyHTi i cOopMyBaJIO BUCOKHI PiBEHb 3a0e3TeueHHs
YOPHO3EMy BHJIYT'YBAaHOTO pyxoMuM ¢ocpopom. Tak, BMICT pyXxoMoro
¢dochopy y opuomy 0-30 cMm mapi Ha KOHTpoii 0Oe3 noOpuB OyB
HaHW)KYMM 1 HE3HAYHO BapilOBaB y PO3pi3i CIBO3MIH: y IUIOJO3MIHHIN
ciBo3mini — 130 MI/kr, 3epHO-TIpOCcarHiii Ta mpocamnHiil ciBo3minax — 138
Mr/kr rpyHry. Y migopHomy 30-40 cM miapi IpyHTY BMICT PyXOMOTO
(ochopy 30epiraBcs Ha piBHI OPHOTO MmApy i cTaHOBUB B Mexax 131-139
MI/KT TpyHTY (Tabm. 3.43).

Tabnuysa 3.43 Bmict pyxomoro ¢ochopy B 4opHO3eMi BUIIYTYBAHOMY 32
TPHBAJIOr0 3aCTOCYBaHHsA N00puB y ciBo3minax, BIIJICC, 2022-2024

Pp., MI/KT IpyHTY

Ne CiBo3miHa Jo3u 1o6puB Ha 1 ra Illap rpyHTy, cM
Bap (daxTop A) ciBo3Minu (paxrop B) 0-30 30-40
11 |TImomo3minna | Be3 moOpuB (KOHTPOIIB) 130 131
2 Ns3P43K43 223 204
13 Ns3P43K43 + 6,6 T/ra rHOIO 290 218
4 Nis3P43K43 + mobiyna npoayKiist 244 202
51 |3epHo- be3 100puB (KOHTPOIIB) 138 139
55 |mpocanHa Ns3P43Ka3 249 197
53 Ns3P43K43 + 6,6 T/ra rHOIO 294 233
49 Ns3P43K43 + mobiuna mpoayKItist 245 215
31 |TIpocamHa be3 100puB (KOHTPOJIb) 138 138
33 Ns3P43K43 + 6,6 T/Ta THOIO 301 247
26 Ns3P43K43 + mobiyHa npoayKIist 231 171
HIPos (haxTop A) 4 3
HIPos (dpaxrop B) 11 9
HIPos (¢paxrop A+B) 14 12

JosrorpuBane ympomoBx 50 pokiB 3acTocyBaHHA (ochopHIX
noOpuB y mo3i 42 kr/ra punii copMyBaio BHCOKUH piBEHBb 3a0€3IICUCHHS
YOpHO3eMy BHIYTryBaHOTO pyxomuM (ochopom. [Ipu BHeceHHI Ns3PazKas
Ha | ra ciBo3MiHH BMICT pyXxoMoro ¢ocqopy miIBHITUBCSA B 000X mrapax 0-
30 cM ta 30-40 cM y po3pisi ycix ciBo3miH. Tak, y Mmioo3MiHHINA CIBO3MIHI
3a BHECEHHS MiHEpAIIbHUX JOOPHB BMICT pyxomoro ¢ocdopy y mapi 0-30
CM MigBHIMBCA Ha 93 Mmr/kr, 3epHO-mpocanHii — Ha 111 i craHOBUB —
BiAmoBinHO 223 i 249 mr/kr rpyHTy. Y mapi 30-40 cM MiHepaibHa crcTeMa
yAOOpeHHS TMiABUIIMIA BMICT pyxomoro ¢ocopy A0 KOHTpoio 0Oe3
Jo0puB Ha 73 Ta 58 MI/KT 3a aOCOJIOTHUX BEJIMYMH — BiAmoBigHO 204 Ta
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197 mr/kr rpynTy. CiniJi 3a3HaYNTH, 110 Y 3€PHO-IPOCAITHIA CIBO3MiHI BMICT
pyxomoro ¢ochopy y mapi 0-30 cm OyB BHIIMM, HIX Yy TUIOJO3MIHHIN
ciBo3MiHi Ha 26 Mr/kr 1pyHTy. lle Moxe OyTH CHpHYHHEHO OiIbII
IHTEHCUBHUMH OOpOOITKaMH IPYHTY Y 3€pHO-IIPOCAIHild CiBO3MiHI Ta iX
BIJTMBOM Ha MiHEpali3allilo OpraHiyHuX crnolyk Qocdhopy rpyHTy, SKi
CTaJIA JJOJJATKOBUM JKEPENIOM Y 3011bIeHH (hoHay pyxoMux ¢ocdaris.

Haii6inpmmx o6cAriB HAKOMMYEHHS pyXxoMoro ¢ocopy y IpyHTI
JIOCSITAJTM 3 JIOBTOTPUBAJIOTO 3aCTOCYBaHHS Ha YOPHO3EMi BHITyTYBaHOMY
TPaAMIIHOT OpraHO-MiHEpAILHOI CHUCTEMH YyIOOpeHHs. 3a BHECEHHS
ynpoaoBxk 50 pokiB Ha 1 ra pimum Ns3PssKss pazom 3 6,6 T THOHO BMICT
pyxomoro ¢ochopy y mmrapi 0-30 cM MmI0103MIHHOT CiBO3MIHH CTaHOBHUB
290 wr/kr, 3epHO-mIpocamHoi — 294, mpocamuoi — 301. IlopiBHsAHO 3
KOHTposleM 0e3 1o0puB BMicT pyxomoro ¢ocdopy OyB BHIIM —
BimnoBigHO Ha 160, 155 ta 163 mr/kr rpynty. Y mapi 30-40 cMm BMicT
pyxomoro Qochopy MmiABHUIIMBCA A0 KOHTpOIK 0e3 J00puB y
MJI0JI03MiHHINA CiBO3MiHI — Ha 87 MI/KI, 3€pHO-TIpOCamHiii — Ha 94,
npocanHid — Ha 109 3a abcomoTHUX TOKa3HUKIB 218, 233 Ta 247 mr/kr
IPYHTY. 3a IIKaJ0I0 3a0e3MeUYeHHsT IPYHTY PyXoMHM (ocopoMm TpuBaie
OpraHo-MiHepaJbHe yJIOOpeHHs 3epHO-OypSKOBHX CiBO3MIH CIPUYHMHHIO
JIy’Ke€ BHCOKHH PiBeHb 3a0e3le4eHHs] YOPHO3EMY BHIIYTYBAaHOI'O PYXOMHUM
dhochopom. Cria 3a3HAUMTH, MO 30UIBIICHHS IHTEHCHBHOCTI OOPOOITKIB
IPYHTY, SKE€ TpUTaMaHHE 3EpPHO-TPOCAIHIN Ta MpOCamHiIid CiBO3MiHAM
3a0e3MevnsIo MiIBUIIEHHST BMICTy pyxomoro ¢ocdopy y opHomy 0-30 cm
mrapi MOpiBHSHO 3 IUIOJO3MIHHOIO CiBO3MiHOIO — Ha 4-11, y mizopHOMY
miapi (30-40 cm) — Ha 15-29 MI/KT IpyHTY.

Bucoka 3a0e3medyeHiCTh YOpPHO3EMY BHIYTYBaHOTO PYXOMHM
dhochopom popMyBaach 3a albTEPHATUBHOI OpraHO-MiHEPAILHOT CHCTEMH
ynoOpenns. 3a BHeceHHA Ns3P43Ky3 + mobiyna npoaykuis Ha 1 ra piwm y
TUTOJIO3MIHHIH ciBO3MiHI BMiCT pyxomoro ¢ocopy B 0-30 cM mapi rpyHTY
CTaHOBHUB 244 wmr/kr, 3epHO-TipocanHii — 245, mpocamHid — 231 Mr/kr
rpyHTy. IlopiBHSIHO 3 KOHTpoJieM 0e3 JoO0puB BMICT pyxomoro (ocdopy
OyB BummM — BixnosigHo Ha 114, 107 ta 93 mr/kr rpynry. Y mapi 30-40
CM mIapi IpyHTI BMicT pyxomoro ¢ocdopy MmiABHIINBCS 10 KOHTPOIO Oe3
JOOpUB y TUIOAO3MIHHIN CiBO3MiHI — Ha 71 MI/KT, 3epHO-TIPOCAIHIi — Ha
76, npocamnHiii — Ha 33 3a aOCOMOTHUX MoKa3HUKiB 202, 215 ta 171 Mr/kr
TPYHTY. 3HMKCHHS BMICTY pyXxoMoro ¢ocdopy croctepirain y npocanHii
CiBO3MiHI TOpPIBHSIHO 3 IUIONO3MIHHOIO Ta 3epHO-TpocamHoro Ha 13-14
MI/KT TIpPyHTY. AJbTepHaTHBHAa OpraHO-MiHEpaJbHA HE CTBOpPIOBAIA
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3HaUYHUX T[epeBar Yy 3a0e3leueHHl TIPyHTYy pyxoMuMu (docdaramu
MIOPIBHSAHO 3 MiHEPATbHUM yJI0OPEHHSIM.

OTxe, TOBroTpuBaie BHeCeHHs Gochopy y CKiIamai J0OpUB B J03i
42 xr/ra puuIl CIPUYMHWIO 3HAYHE HAKOMHMUYEHHS pyxomux ¢ocdariB y
YOpPHO3eMi BHJIYTYBaHOMY 1 (OpPMYyBaJI0 BHCOKY 3a0€3ICUEHICTh IPYHTY
pyxomum ¢ochopom. HaliBummit Bmict pyxomoro ¢ochopy y TpyHTI
JIOCSATABCSL 3a TPAIMLINAHOT OpraHo-MiHepaJbHOI CHUCTEMH YHOOpEeHHS: y
mapi 0-30 cm — 290-301, mapi 30-40 cm — 218-247 mr/kr 1pyHTYy. Y
MpocanHiid CiBO3MiHI MOPIBHSHO 3 IUIOMO3MIHHOKO Ta 3€pHO-TPOCAITHOIO
ciBo3MiHaMu BMicT pyxomoro d¢ocdopy OyB BummM Ha 13-14 wmr/kr
IPYHTY.

JloBroTpuBange BHECEHHS OpraHIYHMX Ta MIHEpaJbHUX OOpUB
3a0e3Me4nsI0 iCTOTHE 3pOCTaHHS BMICTY PyXOMOTO Kallif0 y TPYyHTI, ITpoTe
71032 KaJilo MiHEepaJIbHUX HOOpHB 42 Kr/ra pijuli He Mpu3Bena JI0 3HAYHOTO
HaKOIMYCHHsS] pPYyXOMOro Kajil0 y YOpPHO3eMi BWJIYTYBaHOMY, ajie
MiATpUMyBaja HOro BMICT Ha CEpeJHbOMY, a 3a OpraHO-MiHEpaJbHOI
CHUCTeMH YJOOpeHHS Ha IMiABHWIIEHOMY piBHI 3a0e3medeHHsa. Bwicr
PYXOMOT0 Kajito y KoHTpoui 6e3 noopus y mapi 0-30 cM IuI0103MiHHOT
CIBO3MIHM CTaHOBUB 76 MI/KT, 3epHO-TipocanHoi — 82, mpocamHoi — 76
MI/Kr TpyHTY. Y 1mapi 30-40 cM BMICT PyXOMOTO Kajilo OyB HIDKYUM
MOPIBHSIHO 3 OPHHUM IMapoM Ha 8-18 MI/KT 1 CTAaHOBHMB y TUIOJO3MIiHHIHN
ciBo3MiHI — 64, 3epHO-TIpocamHiil — 64, mpocamHii — 68 MI/KT TPYHTY.
®dakTop CiBO3MIH He BIUTUBAB iCTOTHO Ha BMICT Ta MEPEPO3IOIi PyXOMHUX
CIIOJIYK KaJIif0 B YOPHO3EeMi BUIIyTyBaHOMY (Ta0u. 3.44).

3acTocyBaHHS KalmiiHUX JOOpUB y TIUIOMO3MIHHIA Ta 3€pHO-
npocanHiid ciBo3minax B 1031 42 kr/ra pimni (Ns3P43Kss Ha 1 Ta ciBo3minnm)
I IBUAIITAIIO BMICT PYXOMOT'O KaJito TOPIBHSHO 3 KOHTpoJieM 0e3 noOpuB —
Ha 4 Ta 14, mizopHomMy — Ha 25 Ta 17 Mr/kr rpyHTy. [IpoTe 3abe3nedeHicTs
IPYHTY PYXOMHUM KajlieM 30epirajiach Ha cepelHbOMY piBHi 1 CTAHOBMIJIA Y
opuomy 0-30 cm mapi — 80-96, mimopHomy 30-40 cm — 81-89 MI/KT IpyHTY.
3a3HavyeHa 7032 KalidiHUX AOOPHUB JO3BOJIWIIA JIMIIE IMiATPHUMYBATH BMICT
PYXOMHX CIIOJyK KaJIil0 y TPYHTI Ha cepeIHbOMY piBHI 3a0e3meueHHs. Y
3epHO-TIPOCaNHIN CiBO3MIiHI BMICT PyXOMHUX CITONYK Kaiito y mapi 0-30 cm
MOPIBHSHO 3 TUIOJI03MIHHOIO CIBO3MIHOIO OYB BHIIMM Ha 16 MI/KT IpyHTY,
110 MOXKe OyTH HAcCJiJKOM OUITbII iHTEHCHBHOI pyWHamii Kasliii BMiCTHHUX
MiHEpaIiB TiJ BIUIMBOM IMOCHJICHUX OOPOOITKIB I'PYHTY, SIKi MpUTaMaHHI
3epHO-TIPOCAITHAM CiBO3MIiHAM.
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Tabauys 3.44 BMicT pyxoMoro KaJjiiio B 40pH03eMi BUJIYTYBaAaHOMY 3a
TPUBAJIOTO 3acTOCYBaHHA 100puB y ciBo3minax, BIIJICC, 2022-2024

Pp-, MI/KT IPYHTY

Ne CiBo3miHa Jo3u 100puB Ha 1 ra Ilap rpyHTy, CM

pap | (akrop A) ciBo3minu (paxrop B) 0-30 30-40
11 |TInogo3minHa | be3 moOpuB (KOHTPOIIB) 76 64
2 Ns3P43Ka3 80 89
13 Ns3P43K43 + 6,6 T/ra rHOIO 134 82
4 Ns3P43K43 + noGiyna npoaykitis 108 85
51 |3epHo- be3 100puB (KOHTPOIIB) 82 64
55 |mpocamHa Ns3P43K43 96 81
53 Ns3P43K43 + 6,6 T/ra rHOIO 145 95
49 Ns3P43K43 + mobiuna mpoayKItist 123 77
31 |TIpocamHa be3 1006puB (KOHTPOJIb) 76 68
33 Ns3P43K43 + 6,6 T/ra rHOIO 127 87
26 Ns3P43K43 + noGiyna npoaykitis 103 79
HIPos (dhaxTop A) 2 2
HIPos (paxtop B) 5 4
HIPos (¢paxrop A+B) 6 5

HaifBummii BMiCT pyXOMOro Kaiil0 B HOPHO3EMi BHIYT'YBaHOMY
criocTepirajgy 3a JOBIOTPHBAJIOTO 3aCTOCYBAHHS TPAJUIIHHOI Ha OCHOBI
THOIO CHCTeMH YHOOpeHHs. 3a BHeceHHs ynponoBxk 50 pokiB Ns3PssKas +
6,6 T THOIO Ha | Ta piyuTl y MI0/103MiHHIN CIBO3MIiHI BMICT PyXOMOTO KaJlito
y mapi 0-30 cm piBHsBcs 134 mr/kr, 3epHO-TIpocanHii — 145, npocanHii —
127, 1o MOpiBHAHO 3 KOHTpOsIeM 0e3 T0OpWB BH3HAYEHO BUIINM — Ha 58,
63 Tta 51 mr/kr 1pyHTY, BixnosigHo. Y mimopHOoMy 30-40 cMm mapi rpyHTI
BMICT pPYXOMOTO KaJil0 TMiJIBUIIMBCA 10 KOHTpomo 0e3 mo0puB y
MJI0I03MiHHIA CciBO3MiHI — Ha 18 MrI/kr, 3epHo-mpocamHii — Ha 31,
npocarHiid — Ha 19 3a abcoFOTHUX MOKa3HUKIB 82, 95 Ta 87 MI/KT IpyHTY.
3Ha4HI JAOAATKOBI OOCSATHM BHECEHHS Kalil0 y IPYHT y CKJIaji THOIO, SIKi
craHoBmiM 40 Xr/ra pijuti, COPUSUIM HAKOIMYEHHIO KaNil0 y TPYHTI 1
copMyBanM MiJABHIICHY 3a0€3MEeYeHICTh TIPYHTY PYXOMUM KaiieM. Y
po3pi3i CiBO3MIH HaMKpaimli yMOBH KATIHHOTO pPEXUMY YOPHO3EMY
BIJTyTYBAaHOTO (DOPMYBAIIUCh Y 3€pPHO-TIPOCAITHIN CiBO3MiHi, Jie HOro BMICT
MEPeBUIINB BMICT Kajifo y TIPYHTI IUIOJIO3MIHHOI ciBO3MiHM — Ha 11,
mpocamHoi — Ha 18 MI/Kr IpyHTYy.

[lo3uTnBHMIT BB Ha (OPMYBaHHS KaJIHHOIO  PEKUMY
YOPHO3EMY BHIJIYTYBAaHOI'O MajO 3acTOCYBAaHHS aJbTEPHATUBHOI OpraHo-
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MiHEpaJIbHOT cHUcTeMH yaoOpeHHs. 3a BHeceHHS Ns3Ps3Kis + mobiuna
MpoayKis Ha | ra pimi y Tu10/103MiHHIH CIBO3MIiHI BMICT PyXOMOTO KaJilo
y mapi 0-30 cm piBasBcst 108 Mr/kr, 3epHO-TIpocanHiit — 123, mpocarnHiit —
103, m0 MOpIBHAHO 3 KOHTpPOJEeM Oe3 JOOpPHUB BHU3HAYCHO BUIIUM —
BimnoBigHO Ha 32, 41 Ta 27 Mr/kr rpyHry. Y migopHomy mrapi 30-40 cm
BMICT PyXOMOTO KaJIito IiJIBUIIMBCS MOPIBHIHO 3 KOHTPOJIeM 0e3 I0OpuB y
CiBO3MiHI IUTONO3MIHHIM — Ha 18 MI/kr, 3epHo-mpocamHii — Ha 13,
npocanHiid — Ha 11 3a abcomoTHUX MoKa3HUKIB 85, 77 Ta 79 MI/KT IpyHTY.
3a TpHBalOro aJbTEPHATHBHOTO OPraHO-MIHEPAIBHOTO  yIOOpEeHHS
HaWBUIUH BMICT PYXOMOTO KaJlif0 CIIOCTEpIralidi y 3epHO-TIpOocaIHii
CiBO3MiHI 3 IepeBaror N0 IUI0A03MIHHOI — Ha 15, mpocamHoro — Ha 20
MI/KT IpyHTY. I10opiBHSAHO 3 MiHEpaIBEHOIO CHCTEMOIO YIOOPEHHS MO€THAHE
BHECEHHSI MiHEpAJILHUX JOOPWB 1 MOOIYHOI MPOAYKII IMiJBHIIIO BMICT
PYXOMHX CIIOJYK Kalil0 B OPHOMY IIapi y po3pi3i ciBo3miH — Ha 27-28
MI/KT TPYHTY. 3pOCTaHHS BMICTY PYXOMOTO Kallit0o y IPYHTI MOxke OyTH
00yMOBJICHE 3MEHIIICHHSAM HOT0 BUHOCY Y CKJIaJll MOOIYHOT MPOIYKITii, SIKY
3aJUIIANA Ha TI0JIi 32 albTePHATHBHOI CHCTEMH yIOOPCHHSI.

OTxe, IOBroTpUBajec BHECCHHS KaTiMHUX NTOOpHWB B 1031 42 Kr/ra
puunl  JMIIe TATPUMYBAJIO BMICT PYXOMOTO Kajlilo y YOpHO3eMi
BHJIyTYBAaHOMY Ha CEpPEIHbOMY PiBHI 3a0e3nedeHHs — 80-96 Mr/Kr IpyHTY.
HaiiBumuii BMICT pyXOMOTO Kail0 y TPYHTI JOCSATAaBCS 3a TPaJULIAHOT
OpraHo-MiHEpaJIbHOI cHcTeMH yaoOpeHHs: y mapi 0-30 cm — 127-145, mapi
30-40 cm — 82-95 mr/kr rpyHTY. Y 3epHO-IIpOCAITHIH CIBO3MiHI IIOPIiBHAHO 3
TUTOJIO3MIHHOIO Ta TPOCAITHOI0 BMICT PyXOMOTO Kaiito OyB BHIIMM Ha 11-
18 mr/kr rpyHTy. EdeKTHBHMM y KOPOTKO pOTamiiHUX 3epHO-OYPSIKOBHX
CiBO3MiHaX BH3HAYEHO 3aCTOCYBAaHHs aJbTECPHATUBHOTO YIOOpPEHHS 3
BHeceHHsIM Ha | ra pimti Ns3Ps3Kys Ta mobiunoi mpoxykmii. ¥ mapi 0-30 cm
BMICT PYXOMHX CIIONYK Kajlifo cTaHOBUB 103-123 Mr/kr, 1o MopiBHSIHO 3
KOHTpoJIeM 0e3 1oOpuB Oyi10 BUIIMM — Ha 27-41 MI/KT TpYHTY.

3.4.1 BoJaoro3zade3nedeHicTh TPYHTY Ta BHKOPHCTAHHA BOJIOTH
NIIEHHLEI0 03UMOI0

B emoxy T1i0o0anbHOrO TOTCIUTIHHS — 30UIBIICHHS — OOCATIB
HAKOMMWYCHHS BOJIOTH Y IPYHTI Ta e()eKTUBHE BUKOPUCTAHHS 11 POCIMHAMHU
€ 3aX0JIOM JI0 OTPUMAaHHS CTAaOIIbHUX BPOXKAIB CIILCHKOTOCIOIAPCHKUX
KkyneTyp [211]. TexHONOTIUHMME 3aXOmaMU, SIKi 3[aTHI BIUIMBATH Ha II
MPOIIECH € CHUCTeMa YJIOOpeHHS KyJbTyp Ta ONTHUMIi3amis CTPYKTYpH
CIBO3MIH.
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Hocnimkenas M.M. Mipomnnyenka, b.C. Hocka, €.10. I'magkix
[211] cBimuaTh, IO TaKka KyJIbTypa SK MIICHAUIST 03UMa 32 BHECCHHS JOOPUB
3MEHIIIMJIA BUTPATH BOJOTM Ha (OPMYBaHHs OJHIET TOHM BpOXKal0 — Ha
15%, staminb sipuit — Ha 30%, nipoco — Ha 24%, Npu LIbOMY BpPOXaWHICTH
3epHa 3pocia Ha 0,5 T/ra.

PesynpTaTi cramioHapHOro JOCHIAY CBiYaTh, IO B IOCiBax
MIIICHUI]I 03MMO1 Ha TIEPiOJ BiTHOBICHHS BECHSIHOTO KymieHHs B 0-20 cm
mapi TpyHTy MicTimoch 28-31 MM mpoaykTuBHOI Boord, B 0-100 cM mrapi
—135-164 MM, B 0-150 cM mapi — 196-244 mwm. 1le mocuTh BHCOKI 3amacu
MPOYKTUBHOT BOJIOTH, SIKi 37aTHI 3a0€3MeUnTH TOTPeOn POCINH y BOJIO31
Ta c(hOopMyBaTH X BHCOKY BpOXKaHHICTH (Tabi. 3.45).

Tabauys 3.45 3anacu MPOAYKTHBHOI BOJIOTH Y TPYHTI 3a/1€5KHO Bijt
CTPYKTYPH ciBo3MiHu Ta ynoopenns, bIIJICC, 2019-2021 pp., MM

IMap Ilnopo3minHa | 3epHo-npocanHa | IIpocanna
TPYHTY, BapiaHTH
M 11 [ 13 ] 4 [ 51 ] 53 [ 49 [ 31 ] 33 [ 26
Becnsine kyieHHus
0-20 28 30 28 31 30 31 31 28 28
0-50 79 78 74 76 79 73 80 69 73
0-100 | 164 | 147 | 157 | 149 | 152 149 | 155 | 135 136
0-150 | 244 | 218 | 224 | 219 | 213 217 | 225 | 200 196
30upaHHs BpOXKar0
0-20 25 17 16 18 14 13 17 14 15
0-50 47 39 32 39 27 29 39 25 27
0-100 | 103 | 65 61 83 58 58 77 54 59
0-150 | 159 | 104 95 136 96 92 128 94 94
IMpumitka: Bapiantr 11, 51 — KoHTpONE Oe3 KOOPWB; BapiaHTH 2, 55 — BHOCHIH
Ns3P43Ka3 Ha 1 ra pimni; Bapiantu 13, 53 — Ns3P43K43 + 6,6 T/ra rHot0; BapianTH 4,
49 — Ns3P43K43 pa3zoM 3 moOiYHOIO MPOAYKITIEO

HaxommueHHs BOJIOTH y TPYHTI BECHOIO iCTOTHO 3ajie’Kaslo Bif
CIBO3MIH Ta cHCTeMH YJ0OpeHHS i Taka audepeHiianis HalOiIbII BUpa3HoO
NpOSBIANIaCh Y METPOBOMY Ta IiBTOPaMETPOBOMY WIapax IpyHTY. Y
TUIOZIO3MIHHIN CiBO3MiHI 3amacu TPOAYKTHBHOI Bosiorn y 1 M T1a 1,5 M
mapax OyJii BHIII, HIXK Y 36pHO-TIPOCAITHIN Ta TpocarnHii ciBo3MiHax. Tak,
Ha KOHTpOJIi 6e3 JoOpHB y III003MiHHIHM CiBO3MIHI y mapi 1 M micThioch
164 MM Bosory, mapi 1,5 M — 244 MM, y 3epHO-TIpocarHiil ciBo3MiHi — 149
ta 219, npocanHiit — 155 ta 225 mm, BianoBigHo. B yMoBax miomo3mMiHHOT

- 169



CIBO3MIHM TIIICHHUIIS O3MMa MaJia BHIIY 3a0€3MeUeHICTh BOJIOTOI0 BECHOKO
MOPIBHSHO 13 3€PHO-TIPOCATHOIO B mmapi 1 M — Ha 15 MM, 1,5 M — Ha 25 MM,
npocarnHor — Ha 9 ta 19 mm.

3a 3acTOCYBaHHS TPATUIIHHOT OPraHO-MiHEPAIBHOI CHCTEMHU
yao0peHHs Ha 1 ra ciBo3minu B 1031 Ns3P43K43 + 6,6 T rHOO 3amacu Bosioru
y TPYHTI BECHOI 3MEHIIMJIHUCH JO0 KOHTPOJIO Oe3 BHECEHHsS JO0OpUB Y
T10103MiHHI y mapi 1 M —Ha 17 MM, 1,5 M — Ha 26 MM, y TipocanHiil — Ha
20 Ta 25 MM, y 3epHO-TIpOCAlNHIf CiBO3MiHI 3amacd BOJIOTH Y TPYHTI
30epiraJiuch Ha PiBHI KOHTPOJIIO 0e3 100puB. [TopiBHIOIOYH CIBO3MIHH MiX
co00I0 MOXKHa 3a3HAYUTH, IO 3a TPAIUIIHHOT OpraHO-MiHEpaIbHOT
CHUCTEMU yIOOpEHHS 3aracH BOJIOTH y TPYHTI BECHOIO Y TUIOJO3MIiHHIN Ta
3epHO-TIPOCaNHIA CciBO3MiHAX OynM CHIBCTaBHUMH 1 OyiaM MeEHIN Yy
npocanHii ciBo3MiHi y mapi 1,5 M — Ha 13-18 Mm.

3a anbTepHATHBHOI OpraHO-MiHEpaJIbHOI CHUCTEMH YIOOpeHHS 3
BHeceHHsM Ha | ra ciBo3minu Ns3P43Kys + mobGiuna mpopaykiisi 3amacu
BOJIOTM Yy TPYHTI BECHOW OYJM CIBCTaBHI 3 TPaIWIIHHOKW OpraHo-
MiHEepaIbHOI0 CHCTEMOIO yJOOpEeHHS: Y IUIOJO3MIHHIA CiBO3MiHi y mapi 1
M — 157 mm, 1,5 M — 224 mwm, 3epHO-TIpocanHiit — 149 ta 217, nmpocamnHiit —
136 Ta 196 MM. Y po3pisi CiBO3MiH 3amacu BOJIOTH y TIPOCAIHIi CiBO3MiHI
OyJIM MEHIIIi MTOPIBHIHO 3 IJIOJ03MIHOIO Ta 3ePHO-TIPOCANTHOK Y mapi 1 M —
Ha 13-21 mm, mmapi 1,5 m — Ha 21-26 MMm. JloBrorpuBanie 01u3bk0 50 pokiB
BUPOIIYBAaHHA KyJIbTyp B YyMOBax IUIOJO3MIHHOI Ta 3epHO-TIPOCAITHO]
CiBO3MIH 30iJbIIYBaNO OOCSATH HAKONWYEHHsS BOJIOTH y TIPYHTI BECHOIO B
mociBax MIIEHMIII O03WMOi TOPIBHAHO 3 MpOcamHoro ciBo3MmiHoro. [lpm
[IbOMY 3aracHl BOJIOTH Yy IPYHTI B yCiX ciBo3MiHax OyJiu MeHIN, HDXK Ha
KOHTpOJi 0e3 J00pwB, M0 MOXe OYTH CHPUYMHEHO I1HTCHCHBHUM
BHKOPHUCTAHHIM BOJIOTH POCIMHAMH Y 3B’S3Ky 3 BHIIOIO iX 0i0JOTIYHOIO
MIPOYKTHUBHICTIO.

Ha 3aBepienHst Bereramii NireHuIi 03MMOI 3amacy BOJOTH y 1 M
miapi IPYHTY Ha KOHTpodi 0Oe3 J0OpHB Yy IUIOMO3MIHHIA CIBO3MIiHI
3MCHIIWJINCHh TMOPIBHAHO 3 iX 3amacamm BecHoro y 1,59 pasu, 3epHO-
npocanHid — y 1,80 pasu, mpocanniii — y 2,01 pasm; y mapi 1,5 m —
BignosigHO y 1,53, 1,61 Ta 1,78 pasu. 3 mepexoaoM Bill MIIOMO3MIHHOI JI0
3€pHO-TIPOCANHOT Ta IMPOCArHOi CiBO3MIH BUTPAaTH BOJIOTH i3 TIPYHTY
3poctanu. lle Moxe OyTH CHPUYMHEHO 3pPOCTAHHAM YacTKH MPOCAITHUX
KyJbTYp Y 3a3HAYCHIM MOCIIIOBHOCTI CiBO3MiH, IIi KYJIBTYPH MOTPEOYIOTh
OiyTbIIIe BOJIOTH, a TAKOX 3POCTaHHAM HEMPOIYKTUBHHUX BTpAT B PE3yJIbTaTi
OiTbII IHTEHCHBHHX OOpPOOITKIB TIPYHTY 3a BHPOIIYBaHHS IIPOCAITHUX
KYJBTYD.
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3a 3acTOCyBaHHSI OpPraHO-MiHEpaIbHUX CUCTEM yIOOPEHHS BUTPATH
BOJIOTH i3 TPYHTY B IOCiBax IIICHHUIII 03UMOi iCTOTHO 3poctanm. Tak, 3a
BHeceHHS Ns3Py3Kyz + 6,6 T rHOIO Ha 1 ra CIBO3MIHHM 3aracd BOJIOTH Y
IPyHTI 3 TIOYaTKy BECHSHOI Bereramii 10 30UpaHHsS BpOXKAW Y
MJI0/I03MiHHIN ciBO3MiHI y mapi 1 M 3MeHmmiIuch y 2,26 pasu, 3epHO-
npocanHid — y 2,62 pasu, npocanHii — y 2,50 pasu; y mapi 1,5 m —
BignoBigHO y 2,10, 2,22 Ta 2,13 pa3su. AHaIOri4YHa 3aKOHOMIPHICTh
criocTepiramach 3a  adbTEPHATHBHOI  OpraHoO-MiHEpalbHOI  CHCTEMH
ynoOpeHHs. 3HaYHe 3pOCTaHHS BHTPAT MPOIYKTUBHOI BOJIOTH i3 IPYHTY 3a
BHECCHHSI JOOpWUB MOXe OyTH CHPUYMHEHO 3POCTaHHSIM BPOXKAMHOCTI
TIIIICHHMII 03UMOi, sIKa ToTpedyBasa OibIe BOJIOTH.

OTxe, 3a BHPOUIYBaHHS MIICHUINl O3WMOI Y IUIOJO3MIiHHIN
CiBO3MiHI y BecHsSHHH nepiox y 1-1,5 M mapax 4opHO3eMy BHIIyTYBaHOTO
MPOXYKTUBHOI BOJIOTH HaKOMUYYBAJIOCh OUIbIIE, HIX y 3€pHO-TIPOCAIHIN
ciBo3MiHI — Ha 15-25 MM, npocamnHiif — Ha 9-19 MM, TII0 CTBOPIOBAJIO Kpallli
YMOBHU 3a0€3MCUYeHHS POCIMH BOJIOTOK. 3a 3acTOCYyBaHHS OpraHoO-
MiHEepaJbHAX CHUCTEM YJOOpEHHS y po3pi3i yciX ciBO3MIH BECHsSHI 3amacH
BOJIOTH y TPYHTI OyJIM MeHIIIi, Hi>K Ha KOHTPOJIi 6e3 TOoOpHB.

Ilpn mopiBHSAHHI cHCTEM yHOOpeHHS 1 CIBO3MIH BaXKJIBO
BCTAHOBUTH HACKUIbKA ©(EKTHBHO IIIICHUIS O3WMa BHKOPHUCTOBYBaJa
BOJIOTY 13 TIPYHTY Uil (popMyBaHHS OIOJIOTIYHOTO BpOXKaro. Pe3ymbraTn
JNOCTIDKCHD TIOKa3alH, IO CTPYKTypa CiBO3MIH Ta BHECEHHsS JOOpHUB
ICTOTHO BIUIMBAJIM Ha MPOIECH BOJAOCTIOKHUBAHHS (puC. 3.6).

Y koHTposi 0e3 BHeceHHS JOOpHUB pOCIMHHM 13 TPYHTY Y
MJI0JI03MIHHIA CIBO3MiHI BHKOPUCTOBYBaJIM 85 MM BOJIOTH, 3€PHO-
npocanHiid — 83 MM, npocanHid — 107 Mm, 3a paxyHOK onafiB 244 MM, 1110
CIPUYMHIIO CyMapHE BOJOCIIOKUBAHHS Y IUIOJO3MIiHHIN ciBo3MiHiI — 3290
m’/ra, 3epHo-mpocanniii — 3270, mpocanmiii — 3410 wm/ra. OOGcsaru
CIIOYKUBAHHS BOJIOTH y TMPOCAIHINA CiBO3MIiHI OyJM iCTOTHO BHIIUMH, IO
MOXKe OyTH HACJIiIKOM ITiIBUILIEHUX HENPOAYKTHBHUX BTpaT.

3a BHeceHHsT Ns3P43Kus3 + 6,6 T THOIO Ha 1 ra ciBO3MiHM CyMapHE
BOJIOCTIO)KMBAHHS Y TUIOI03MIiHHIM CiBO3MiHI cTanoBmio 3580 M*/ra, 3epHO-
npocanuiii — 3610, npocanuiit — 3500 M*/ra, 10 NOPIBHAHO 3 KOHTPOJIEM
0e3 moOpus Oysno BummuM — BiamosigHo Ha 290, 340 Ta 90 m%/ra. 3a
3actocyBaHHs Ns3P43Ky3 + mobiuna nponykuist Ha 1 ra ciBo3MiHM cymMapHe
BOJIOCIIO;KMBAHHS Y MUIOI03MiHHiH ciBo3MiHi cranoBuio 3730 m3/ra, 3epHO-
npocansiii — 3690, npocanniii — 3460 m>/ra. TIopiBHAHO 3 KOHTpONEM 0€3
BHECEHHsI JOOPMB BOOCIIOKMBAHHS OyJO BHIIMM — BigmoBigHO Ha 440,
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420 Ta 50 M*/ra. 30iIbLIEHHS CIOKUBAHHS POCIMHAMHU BOJIOTH € HACIIKOM
ICTOTHO 3pOCTaHHS BPOXKaHHOCTI MIIEHUI]I 03UMO].
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Puc. 3.6 BukopucTanHsi BOJIOTH MOCiBaMM MIIEHULI 03MMO] 3aJ1€KHO Bij
CTPYKTYpH ciBo3Mmin Ta ynodpenns, bLIJICC, 2019-2021 pp.; I1I1 — mobiuna
MPOAYKITist

IToka3HUKOM, IO JO3BOJISE OLIHUTH €(DEKTUBHICTH BUKOPHUCTAHHS
BOJIOTH POCJIMHAMH € BUTpPATh BOJIOTM Ha (OpMyBaHHs OJHIET TOHM
6iomorigHOTO BpoXkKaro. [IpoBeneHi po3paxyHKH IMOKa3aHd, 0 Ha KOHTPOIL
0e3 moOpuB Ha (GOpMyBaHHS ONHIEI TOHH CyXOl PEYOBHHH OiOJOTIYHOTO
BPOXKAK0 POCIIMHM BUTPAYaIM y IUIOAO3MIHHIN CciBo3MiHi — 423 M, 3epHO-
npocaniii — 485, npocanuiii — 497 m>. 3 nepexonoM Bijl II0J03MIHHOI 10
3epHO-TIPOCAITHOT CIBO3MIHM BHTpaTH BOJOTH Ha OJHY TOHY BpPOXKaro
INIIEHMII 03MMOi 3pociu Ha 62 M°, 10 mpocamHoi — Ha 74 M. B ymoBax
TUTOMO3MIHHOI CiBO3MIHH BOJIOTa HaHE(QEKTHBHINIE BUKOPHUCTOBYBAIACH
pocimHaMu 1pu (GopMyBaHHI 0i0JIOTIYHOTO BPOXKAIO.

3acrocyBanHss Ns3Ps3Kyz + 6,6 T THOrO Ha 1 ra ciBO3MiHH
3MEHIIINJIO BUTPATH BOJIOTH Ha ()OpMYyBaHHS OJIHIET TOHH BPOXKAK0 Y PO3pi3i
CIBO3MiH, SIKIIIO MOPIBHATH 3 KOHTposieM 0e3 ynoopenHs, To y 1,5-1,7 pasu.
V mIom03MiHHiM CiBO3MiHI BHTpaTH BOJIOTH CTaHOBWIM 282 M°, 3e€pHO-
npocanuiii — 314, npocanmiii — 288 ™°. 3a Tpamuuiiinoi oprano-
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MIHEpPaJIbHOI CHCTEMH YyIOOpEHHS BHUTPATH BOJIOTH Yy PO3pi3i CiBO3MIH
HE3HaYHO KOJMBAJINCH 1 OyJIN JeT0 BUIMMHU Y 3€pHO-TIPOCaIHiil CiBO3MiHi.

EdexTnBHOMY BHKOPHCTaHHIO ITIICHHUIICI0 03UMOI BOJIOTH CIIPHSIO
3aCTOCYBaHHS aJIbTEPHATHBHOI OpraHO-MiHEPaIbHOI CHCTEMHU YIOOpEHHS.
3a BHeceHHs Ha | ra ciBo3minu Ns3P43Kys pazom 3 mo6i4HOIO POAYKITiErO
BUTpPATH BOJIOTM Yy ILUIOAO3MIiHHIM ciBo3MiHi ctaHoBumu 313 M°, 3epHo-
npocanuiii — 315, mpocanwiii — 293 m°. TlopiBHsHO 3 KOHTponeMm Ge3
JOOpUB BHTpaTH BOJOTM Ha (OpMyBaHHS OJHiI€I TOHH OiOJIOTIYHOTO
BPOXKAK0 3MEHLIWINCH Y TUIOA03MiHHIM ciBo3mini — Ha 110 ™%, 3epHo-
npocansiii — na 170, mpocanniii — ma 204 m°. HanoBHeHHs TIpyHTY
OpPraHiYHOI PEYOBHMHOK MOOIYHOI MPOAYKII CUIbCHKOIOCIIOAAPCHKHUX
KyJbTYp ICTOTHO 3MEHIIMJIO BHTpPaTH BOJOTH pPOCIMHAMH 1 Taka
3aKOHOMIpDHICTh NpOSIBISUIACh SICKpaBille Yy CiBO3MiHaX Je 4YacTKa
MPOCAIHUX KyJIbTyp Oya OinbInoro. [le Moxke OyTH HACTiAKOM 3MEHIIICHHS
HEMpOAYKTHBHUX BUTpPAT BOJIOTHM 13 TIpPYyHTY, SKe 3a BHUPOLIYBaHHS
MPOCAITHUX KYJIBTYP € 3HAYHO BUIIIUM.

3a pe3ynbTaTaMy KOpEISAIiHHO-PerpeciiiHoro aHasli3y BCTAaHOBIICHO
oOepHEHYy JIHIHHY KOPENSIIHY 3aJeKHICTh MK BpPOXKAHHICTIO CyXOi
OiomacH MIIeHUI 03UMOI Ta BUTPaTaMH BOJIOTH Ha YTBOPEHHs O/IHi€T TOHU
BpOKal 3a ii BHUPOINYBaHHS IIiCJAs BHKO-BiBCa Y CIBO3MiHAaX pi3HOT
CTPYKTYypH, KoedilieHT aetepminanii — r> = 0,9782 (puc. 3.7).
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Puc. 3.7 Kopensiniiina 3a/1e:kHicTh 6i0/10T4HOI0 BPOKAMHICTIO MILIEHHULI 03UMOL
Ta BUTpaTamu Bojoru, BI[JICC, 2019-2021 pp.
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CrpykTypa CiBO3MiH Ta cHCTeMa yIoOpeHHs, IO JIe)KaTh B OCHOBI
[IBOTO aHaNi3y, CBiq4aTh MpPO TICHY KOPEIALINHY 3aJIeKHICTh MIDK
3a3HAYCHUMHU ITOKa3HUKAMH Ta BHTpPAaTaMd BOJOTH Ha (OpPMyBaHHSI
OJIMHUIIN BPOJXKAIO MIICHUI[ 03UMOI. B emoxy rio0ambHOro MOTEIUTiHHS IIi
(axTOpu MOKHA BUKOPHCTOBYBATH Il ONTHMI3allii BOJOro 3a0e3MeUeHHS
POCIIMH TIICHHUIII 03UMOT.

IloBTOpHI MmOCHiIKEHHS B TMOCiBaX MIICHHI O03UMOi Oyio
MPOBEACHO 3a ii BUPONIIYBaHHA Yy JIaHKaX 3 OOOOBMMH TpaBamMH —
KOHIOIIMHOIO Ta BUKOIO sIpOt0. JIOCHiHKEHHS TPOBOIMIN Y TIOA03MIHHIT
Ta 3EpHO-TIPOCAIHIA CIBO3MIHaX 3a TPhOX CHCTEM YIOOpPEHHS —
TPaAMIIIHHOI Ta aJbTEPHATHBHOI OPraHO-MiHEPAIBHHX CHCTEM Ta
MiHepaJdbHOI. Pe3ynmpTaTé MOCHIMKEHb IOKAa3aJM, IO Y IDIOHO3MIHHIN
CIBO3MiHI 32 TOIIEpeTHIKA KOHIONIMHU Ha TIEPioJ BiJHOBJICHHS BECHSIHOTO
kymenHs B 0-20 cM miapi rpyHTY Ha KOHTPOII 0e3 TOOpUB MiCTHIIOCH 5 MM
MpoyKTUBHOI BoJiord, B 0-100 cM mrapi — 98 mmM, B 0-150 cM mrapi — 157
MM; Y 3epHO-TIPOCaITHii CiBO3MiHI 3a MOTEepPeIHUKA BUKH SPOi — BiJTIOBITHO
9, 112 Ta 188 Mm. 3anmacu MpPOAYKTHBHOI BOJOTH y TPYHTI OyiHM 3HaYHO
MEHIII, HiXK Y TOTePETHI POKH, KOJIH TIICHHUII0 03UMY BHPOIIYBAIH ITiCIIS
BHKO-BiBCa, 110 MOX€ OyTHM HACTIIKOM BIUTHBY SIK IOIEPEIHUKA, TaK 1
MOTOTHUX YMOB, III0 CIIOCTEPITaIMCh Y 11 pOKH (Tadu. 3.46).

Tabauys 3.46 3anacu NPOAYKTHBHOI BOJIOTH Y TPYHTI 3a/1€5KHO Bift
CTPYKTYpH ciBo3Minu Ta ypoopenns, bIIJICC, 2023-2024 pp., MM

lap Il1ono3miHHa | 3epHo-npocanHa

TPYHTY, BapiaHTH

oM 11 | 2 [ 13 ] 4 | 51 [ 55 | 53 | 49
BecHsiHe KYIICHHS

0-20 5 9 8 9 9 7 9 9

0-50 36 28 39 30 43 28 33 32

0-100 98 76 77 51 112 89 87 88
0-150 157 126 133 130 188 157 150 147
30mpaHHs BpOKaio
0-20 8 11 5 6 13 6 7 7
0-50 30 31 18 19 38 25 27 26
0-100 60 45 32 39 68 47 46 47
0-150 101 63 58 59 118 70 68 71
IMpumitka: Bapiantu 11, 51 — KoHTpONE Oe3 HOOpUB; BapiaHTH 2, 55 — BHOCHIIH
Ns3P43Ka3 Ha 1 ra pismni; Bapiantu 13, 53 — Ns3P43Kas + 6,6 T/ra rHoro; BapianTH 4,
49 — Ns3P43K43 pa3zoM 3 moOiYHOIO POYKITIEIO
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3actocyBaHHS MiHepanbHHX J00pHUB B 7031 Ns3PssKus Ha 1 ra
CiBO3MIHM 3a0€311eYnII0 3aacy BOJIOTH HA Mepio]] BiTHOBIICHHS BECHSIHOTO
kymeHHs B 0-20 cM mapi rpyHTy IU10J103MiHHOT ciBo3MiaK — 9 MM, B 0-100
cM mapi — 76 mm, B 0-150 cm mapi — 126 MM; y 3epHO-TIpocarnHiil ciBo3MiHi
— BianoBiaHo 7, 89 Tta 157 mm. [TopiBHSAHO 3 KOHTpoJieM Oe3 T00pUB 3amacu
BOJIOTM BECHOIO y | M Imapi rpyHTY IUIOJI03MIHHOT CiBO3MIHM 3MEHIIUIUCH
Ha 22 MM, y 1,5 M mapi — Ha 31 MM; y 3epHO-TpOCamHili CiBO3MiHI —
BigmoBizHO Ha 23 Ta 31 mMm. [lpn npoMy y 3epHO-TIpOcamHill CiBO3MIHI Y
1,5 mapi Bosioru Oyiio OibIlNe, HIXK Y TUTOM03MIHHIN — Ha 31 MM.

3acTocyBaHHS OpraHO-MiHEpaJbHUX CHCTEM yJ0OpeHHs 30epiramu
3armacu BOJIOTH Y TPYHTI Ha Mepioj BiTHOBIICHHS BECHSHOTO KYIICHHS Ha
piBHI MiHepanbHOi cuctemu ymnoopenHs. [Ipu BHecenHi Ns3PiKaz + 6,6 T
THOIO Ha | Ta CiBO3MIHM 3aracy IpoXyKTHBHOI BOJIOTH y 1,5 miapi IpyHTY y
TUTOJIO3MIHHIHM CIBO3MiHI CTaHOBWIJIM BeCHOIO 133 MM, 3epHO-TIpocarHiil —
150 mm, 3a BHeceHHs Ns3Ps3K43 pazom 3 mMOOIYHOIO MPOIYKIE —
BiamosizgHO 130 Ta 147 MM. 3a nonepeTHUKIB 00OOBUX TpaB MiHEpalibHA Ta
OpraHO-MiHEpaNbHI CHCTEMH YHIOOpDEHHS MajH CIIBCTaBHHH BIUIMB Ha
HAKONMYEHHSI BOJIOTH y TPYHTI BECHOIO, TP IIbOMY B YMOBaX 3€pHO-
MpOcanHoi CiBO3MIHM IicJsl MOIEepeHNKa BUKU spoi Bojoru B 1,5 mapi
IPYHTY HakomuuyBajoch Ha 17-31 MM Oinblie, HiX y TUIOJAO3MIHHIN
CIBO3MIiHI 3a IOMNEPEIHUKA KOHIOMIMHU. [IpUYMHOIO IIhOMY MOXKE OyTH
OiybIIIe CIIOXKUBAHHS BOJIOTH KOHIOIIMHOIO, TIOPIBHIHO 3 BUKOIO APOIO.

Ha 3aBepmenns Bereramii 3anmacu Bosoru y 1,5 M mapi rpyHTy Ha
KOHTPOJIi 6e3 JOOPUB y IUIO03MIHHIN CIBO3MIHI 3MEHIIMIIHCH ITOPIBHSIHO 3
ix 3amacamu BecHoo y 1,55 pasm, 3epHo-mpocanHid — y 1,59 pasu. 3a
BHECCHHS JTOOpPHWB 3amacy BOJIOTH Y IPYHTI Y PO3pi3i CiBO3MIH 3MEHIIIUIUCH
— BignosigHO y 2,0-2,3 Ta 2,1-2,2 pasu. Ha koHTpoJi 6e3 100pHuB y IPYHTI
BOJIOTH 3aJIWJIOCH OUbIIe HA Y IJIOAO3MIHHIN ciBO3MiHI — Ha 38-43 mw,
3epHO-TIpocarnHiit — Ha 47-50 mMm.

PesynbraTti mochi/kKeHb MOKa3ajid, IO CHCTeMa YAOOpeHHS i
CTPYKTypa CIBO3MIH ICTOTHO TIOKpAallWJId CIIOKWBaHHA Boyiorn. Ha
KOHTpoJ1i 06e3 JOOpHB i3 IPYHTY POCIMHHM BHKOPHCTAIN Y IUTIOJO3MIHHIN
ciBo3MiHI 56 MM, 3epHO-mpocamHiii — 70, omaxmiB — 248 MM, cymapHe
BOJIOCIIOKHMBaHHA y po3pi3i CiBO3MIH cTaHOBWIIO — BimnosigHo 3040 Ta
3180 m*/ra (puc. 3.8).

3a 3acTOCYBaHHSA Y IUI0JI03MiHHIA ciBo3MiHI Ns3P43Kss HA 1 Ta
CyMapHE BOJOCIIOKMBAHHS TOPIBHIHO 3 KOHTpOJeM 0e3 JOOpPHB 3pociio —
Ha 70 m3/ra, Ns3P43Ku; + 6,6 T rHoro — Ha 190 M*/ra, Ns3P43Ky; + no6iuna
npoaykuis — Ha 150 M*/ra 3a aGCOMIOTHMX BENMYMH — BianosigHo 3110,
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3230 ta 3190 m*/ra. Y 3epHO-TIpocanHiii ciBO3MiHi BOJOCHIOKUBAHHS OYII0
JIEII0 BUIIUM 1y BapiaHTi 3 BHeceHHSIM Ns3Ps3Ks3 Ha 1 Ta cranoBmio 3250
m*/ra, Ns3;P43Kas + 6,6 T rroro — 3300 m*/ra, Ns3P43Kas pazom 3 mo6iunoro
npoaykuiero — 3240 m*/ra. ITopiBHAHO 3 KOHTponeM 0e3 100pHB CymMapHe
BOJIOCIIOKMBAHHS y 3a3HadeHii ciBo3MiHi 3pocno — Ha 70, 120 Ta 60 m*/ra.

400
350

300

377
244
250 227 13 220
200

200
150
100

50

Puc. 3.8 BukopucTaHHA BOJIOTM INOCIBAMM MIIEHHIi 03MMOI 3aJIe:KHO Bij
CTPYKTYpH ciBo3min Ta ymo6pennsi, BIIJICC, 2023-2024 pp.; I1I1 — nob6iuHa
MPOAYKIIisl, Y TUIOO3MIHHIM CIBO3MIHI MOMEPEAHUKOM MIIEHHIII Oylia KOHIOMINHA,
Y 3epHO-IIpOCarnHiil — BuKa sipa

Butpatu Bororu, M3/

be3 no6puB
N53P43K43
N53P43K43 + ITIT
be3 nobpus
N53P43K43

3P43K43 + 6,6 T rHOIO
3P43K43 + 6,6 T rHOIO

Po3paxyHok BuTpar BojOTH Ha (DOpPMyBaHHS OJHI€] TOHH CyXOl
pedoBHHH 0i0JIOTIYHOTO BPO’Karo MOKa3alo, IO Ha KOHTPOJIi 6e3 1o0puB y
IJI0J03MiHHIN CiBO3MiHI BOHM cTaHOBuUIH — 302 M>, 3epHO-NpOCANHINA —
377 M. 3a BUpOILYBaHHS MILIEHUII 03UMOT ITic/Is IONEPeJHIKA KOHIOUINHH
BUTPATH BOJIOTH HA OHY TOHY BPO’Karo OyJIM MEHII, HIXK 3a TOIepeTHIKA
BUKH IpOi Ha 75 M°.

3acTtocyBaHHS  MIHEpPAIbHUX  JIOOpWMB  3MEHINWJIO  BUTPATH
pociMHAMH BOJIOTM Ha (HOpMYBaHHS BpOXKalo, SKIIO TOPIBHATH 3
KOHTpOJieM 0e3 BHECEHHs JIOOpWB y TUIOAO03MIiHHIN ciBo3MmiHi y 1,33 pa3sm,
3epHO-TIpocanHii — y 1,55 pasum. 3a 3acTocyBaHHSA OpraHiuHHX I
MiHepaJbHAX J0OpHB BUTPATH BOJIOTH OyJH Ie MEHIII: y TUIOJO3MiHHIN
CiBO3MiHI MOPIBHSIHO 3 KOHTpOJIeM 0Oe3 T0OpWB BOHHM 3MEHIIMINCE y 1,42-
1,51 paswu, 3epro-nipocanHiii —y 1,70-1,71 pasu.
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HaiiMeHnmi  BuTpatd BoJIoTH Ha (OpMYyBaHHS OJIHIET TOHHU
010JIOTIYHOTO BpPO’KAr0 BU3HAYEHO Y TUTIOJIO3MIHHINM CiBO3MIiHI 32 BHECEHHS
Ns3P43Kaz + 6,6 T rHORO — 200 M?, 1110 TIOPIBHAHO 3 KOHTpoJeM 6e3 106pHB
Oyno Menmum Ha 102 M.

KopensmiitHo-perpeciiiHuii  aHammi3 TMoOKa3aB, IO ICHYE TiCHa
oOepHEeHa KOPEJAIHY 3aJIeKHICTh MK BPOXKAHHICTIO CcyXoi Oiomacw
TIIEHAII 03UMO] Ta BUTPAaTaMHU BOJOTH Ha YTBOPEHHS OJHI€l TOHH BPOXKAIO
3a i BUpOIIyBaHHA MicisA OaraTopiyHMX 000OBHMX TpaB 3 KoedimieHTOM
nerepminanii = 0,9528 (puc. 3.9). B enoxy KIiMaTUYHUX 3MiH
ONTUMI3YBaTH BUTPATH BOJOI'M POCIMHAMHU TIICHUI O3MMOi MOXKHA
JOCSTTH MUIIXOM Tia00opy 6000BOro monepeaHnKa i3 urciia 6000BUX TpaB.
Ile no3BomuTh, OTpUMYBaTH CTaOLTBHI BpoKai ITi€l KyabTypH 3 HaJIEKHOIO
MIPOLYKTHUBHICTIO TIIEHUIl 03UMO].
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Puc. 3.9 Kopensiiilina 3ajieskHicTh 6i0JI0TiYHOI0 BPOKAWHICTIO MIIIEHUIIi 03UMOT
Ta BUTpaTamu Bojoru, bIJICC, 2023-2024 pp.

OTxe, 3a HAasgBHOCTI y CiBO3MiHI OaraTopiyHHX OOOOBHX TpaB
CTBOPIOBAJIO HAaWKpalli YMOBH JUII HAKONMWYEHHS BOJOTH y TPYHTI Ta
BUKOPUCTAHHS BOJIOTH POCIMHAMHU MIICHHI o3uMoi. HaliepekTuBHimme
MIIEHHI O03WMa BHUKOPHCTOBYBaJla BOJIOTY 13 IpPYHTY 3a OpraHo-
MiHEpaJIbHO1 CUCTeMHU YJ00peHHs. 3a BHECEHHS Yy TUIOJ03MIHHIHN CiBO3MiHI
Ns3P43K43 + 6,6 T rHOIO Ha 1 ra BHKOpHCTaHHS BOJOTH 3a IOIEPEIHUKA
KOHIOWIMHK cTaHoBuI0 200 M?, 10 MOPIBHSHO 3 KOHTposieM Ge3 100puB
Oyso Menmmm Ha 102 M.
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[Ticiss mpoBemeHHsT JOCTIDKEHb 3 BHUBUYCHHS BIUIMBY JOOpWB Ha
TIOKa3HUKH TIPUPOIHOI Ta e(EeKTHBHOI POIOYOCTI YOPHO3EMHHUX IPYHTIB
MOXXHA 3pOOUTH TaKi BUCHOBKH:

1. TpuBasie 3acTOCYBaHHS MiHEpAJILHUX JJOOPUB y MOJILOBHX CIBO3MIHAX
NpU3BOIUTH 0 BTpaT TyMyCy B 4YOPHO3EMHHX IpyHTax. YopHozeM
OIMII30JICHUI BaKKOCYTJIMHKOBUE 3a J103u NsoP425Kso Ha 1 ra ciBo3miHHOI
wiomi BHpoxoBX 20-TH pOKiB BTpaTuB rymycy B opHoMy miapi 0,34%, B
niopHOMy — 0,16%; YOpHO3eM THIIOBHIT BIITyT'YBaHHIA JIETKOCYTJIMHKOBHUH (B
YMOBAaX JOCTaTHHOTO 3BOJIOKEHHS) 3a 703u NsoP20K30 Bripomosxk 3 pokiB —
BimmoBizHo 0,08% Ta 0,05%. VYcraHOBIEHO, IO BTPaTd TyMYCY
TTiABUIIYBAJIACS 3a 30UIBIICHHS B CIBO3MIiHI YaCTKHM TPOCAITHHUX KYJIbTYp. B
YOPHO3EMi THIIOBOMY BIIJIYTYBAaHOMY CEPEIHBOCYTIIMHKOBOMY 33 BHECCHHST
NsoPssKes Ha 1 ra ciBO3MIHHOI IUTOINI B 3€PHO-NIPOCAIHIN  CIBO3MIHI
(mpocartanx 40%, 6060Bux 10%) BMICT TyMycy B opHOMY miapi 3a 10 pokiB
3menImBcs Ha 0,23%, B migopaomy — 0,08%, Tomi sik 3a BHeceHHS NisP43Kazy
TI0A03MiHHIH (Tipocamaux 16,7%, 6060Bux 33%) 3a 6 POKIB — BIIMOBIIHO HA
0,08% Ta 0,03%.

2. Crabinizamist BMiCTy TyMyCy B YHOPHO3EMHHX IPYHTaxX JOCATAETHCS
3a OpraHo-MiHepabHOI CHCTEMH YA00peHHs. Y 3epHO-0ypaKOBiil ciBO3MiHI
3 yacTkorw mpocanuux 16,7-33%, 6060Bux 30-33% mnoeqHaHe BHECEHHS 8-
12 T1/ra THOW 3 PEKOMEHJIOBAHOK JIO30I0 MIiHEPAIBHHUX JOOPHB
3abe3meunio MopiyHe MiABHINEHHS BMicTy Tymycy Ha 0,10-0,15 T/ra;
3aCTOCYBaHHS Ha JOOPHBO MOOIYHOT MPOXYKIii MOEAHAHO 3 MiHEPATbHUMHA
nobpuamu — Ha 0,12-0,20 1/ra. Y 3epHO-TIpocamnHiil CiBO3MiHI 3 YacTKOO
npocanuux 40%, 606oBux 10% cepenHpopiyHa 032 THOWO 9 T/ra abo
3aCTOCyBaHHS TOOIYHOI mpoaykiii He 3abe3mednnu ctabimizamii BMICTY
ryMycy, OOYMOBHBIIM HOTO WIOPIYHI BTpPaTH B YOPHO3EMi THUIIOBOMY
BUIIYTYBaHOMY CEpeAHBOCYTIIMHKOBOMY — BiamosimHo 0,21 Ta 0,12 T/ra.
3acTocyBaHHA Yy CiBO3MiHI 3eseHOi MacH Tipuuii i NsoP20Kso o6ymoBmiio
HIOpIYHI BTpaTH TyMycCy B YOpHO3eMi THIIOBOMY BuiyryBanomy 0,30 1/ra.
HaiiGinpie mopiyee miIBHIEHHS BMICTY TYMYCY B YOPHO3€Mi THIIOBOMY
BUJIYI'YBaHOMY BU3HAQUEHO 3a MO€AHAHOrO BHeceHHs NsoP20Kso + 3enena
Maca ripuui 61101 + modiuna mpoaykiis — 0,60 T/ra.

3a opraHo-MiHEpaIbHOI CUCTEMH yI00pEHHS MMOKpAIyBaBCs SKICHUH
CKJaJ TyMyCy, IJBHIIYBaBCS y WOro Cckiaai aOCOJIOTHUA BMICT
TYMIHOBHX KHCJIOT Ta HOTO TYMaTHICTb.

3. 3a TpHUBAJIOTrO 3aCTOCYBaHHS OPTaHIYHUX 1 MIHEPATbHUX TOOPUB
BH3HAUEHO CTaOii3alil0 BMICTY 3arajlbHOTO a30Ty B IPYHTI Ta TOMITHE
MIIBHUIIICHHS MTOPIBHIHO 3 MIHEPATBHOIO CUCTEMOIO yIOOPEHHS BMICTY a30Ty
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B ycix Horo ¢pakiisix. B yopHo3emi omijzoneHoMy 3a BHeceHHsS NsoPaz sKso
+ 12 rHoto Ha 1 ra CiBO3MIHHOI IUIOII BMICT 3arajlbHOrO a30Ty Ta HOro
JIETKOT1JIPOI1i30BaHO1 (Dpakiiii MOPIBHSIHO 3 BHECEHHSM JIHIIE MiHEpabHUX
no0puB TiaBuIIMBCs 3a 20 pokiB — BianosigHo Ha 27 Ta 4,5 Mr/100 T rpyHTY;
NsoP42,5sKs0 + mobiuna npomykiist — BiamosigHo Ha 21 ta 3,8 mr/100 r rpyHTY.
3a opraHo-MiHEepaJIbHOI CUCTEMH YJ00pEHHS cTa0uIi3alliio a30THOTO (GoHIy
YOPHO3EMYy THIIOBOI'O BHIIYTYBAaHOTO CEPETHBOCYTIIMHKOBOTO BHSIBICHO Y
IUIOZO3MIHHIN CciBO3MiHI. 3a YacTkM mpocamHux 16,7%, 0606oBux 33%
BHeceHHs Na3P43K43 + 8,3 1/ra rHoro Ha 1 ra ciBo3MIHHOI IO 301IBIINIO0
3a 6 pokiB BMICT 3arajibHOTO a30tTy Ha 27 mr/100 r, Jerkoriposi30BaHOTO —
Ha 4,0; Ny3sP43Kys + mobiyna npomykiist — BignosigHo Ha 30 Ta 3,4 mMr/100 r
TPYHTY.

4. ®ocoarHUIl pEKUM UYOPHO3EMHUX IPYHTIB y 3epHO-OypsSKOBiH
CiBO3MIiHI 3aiexaB Bif J03u BHeceHHs (ocdopy y ckmani mpodpus. 3a
cepenHbopiunoi no3u 43-73 kxr/ra P,Os BH3HAYCHO MiABUINECHHS BMICTY
pyxomoro ¢ochopy y rpyHrti. Bmict pyxomoro ¢ochopy B uvopHO3eMi
omimzoneHoMy 3a BHeceHHS NsoPssKso ma 1 ra ciBo3minHOI rmiomii
MiIBUIIMBCS Ha KiHEIb JAPYroi poTamii 7O BHXiIHOTO B OPHOMY IIapi Ha
15,6%, moemgHaHHs MiHEepanbHUX H00puB 1 12 1/ra THOWO — Ha 44,3%,
MiHepanbHUX T0OpHB 1 MOOIYHOI mpoayKuii — Ha 25,8%, rHOIO 1 MOOIYHOT
npoxaykuii — Ha 11,0%; B mimopHOoMy — BigmoBigHo Ha 7,5%, 6,5%, 9,3% Ta
6,1%. 3a oprano-miHepaabHOi CHCTEMHU yIOOPEHHS BIAMIUEHO ITiABUIICHHS
Tpynu opra”iyHuX QocdariB Ta 3MEHIISHHS 3aKpilJIEeHHS MiHEepaJIbHOTO
¢dochopy y HEpO3UMHHOMY 3AIUIIKY. 3aCTOCYBaHHS MOOIYHOI MPOIYKIIii
MOCTYMAJIOCh 32 €(PEKTUBHICTIO IIOPIYHOMY BHECEHHIO  8-12 T/ra rHO¥0.

B dopHO3eMi BHIIyTyBaHOMY JIETKOCYTJIHHKOBOMY  ITi/IBUILICHHS
dhonmy pyxomoro dochopy BusBiieHo 3a BHeceHHS NsoP20K30+ 13,3 T rHOMO
Ha 1 ra jganku ciBo3Minu (53 kr/ra P2Os) Ta NsoP20Kso + cuaepat + modiuna
nponykuist (40 xr/ra P,Os): B opHomy mapi — Bianosigao 13% Ta 11%, B
nigopHomy — 3,6% Tta 2,8%. 3a BHECEHHs JHIIE MiHEpAIbHHX J0OPHB,
3esIieH01 MacH TipuuIl 0iyoi 4u X moegHaHHS BMICT pyxomoro (ochopy B
TPYHTI Ha KiHEIb JJAHKU CIBO3MIHH 3 TOPOXOM JO BHXiJHOTO 3MCHIIHBCS B
opHoMy mapi Ha 1,6-6,2%.

5. HaiiepexktuBHimuM y  ¢dopmyBaHHI  KaniiiHOro  (oHIY
YOPHO3EMHHUX TIPYHTIB BH3HAYCHO OPraHO-MiHEpaJIbHYy Ta OPraHIYHY
cucTemMu ynobpeHHs. 3a cepeHboi piuHoi 103U NsoP42 sKso+ 12 1/ra rHOMNO
BMICT PYXOMOTO KaJlil0 B OpHOMY IIapi YOPHO3EMY OIiI30JCHOTO
migBuImuBCs 3a 20 pokiB Ha 26,5%, NsoP4 sKso + mobiuna mpoaykiis — Ha
27,7%, 12 t1/ra THOO + moOiYHa mpoaykmis — Ha 32,6%, Tomi sK 3a
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BHECCHHS JHUIIE MiHepampHux noo6puB — Ha 11,7%; mimopHoMy —
BignoBigHO Ha 28,4%, 26,0%, 26,5% Ta 11,5%. Iloemnane 3acTocyBaHHS
MiHepaJbHUX J0OpHB i TOOIYHOT MPOAYKIii 32 BINTMBOM Ha (OHJT pyXOMOTO
KaJIiIo IPYyHTY HE MOCTYMAaJ0Ch TPAJUIINAHIN OopraHo-MiHEepalbHiil cucTeMi
yIA0OpEHHS.

B  dWopHo3emi  BWIyryBaHOMY  JIETKOCYTJIMHKOBOMY  (YMOBU
JIOCTATHHOTO 3BOJIOKEHHS) 3a cepeqHboi piaHoi 103u NsoP2oKso + 13,3 T/ra
THOKO BMICT PyXOMOT'O KaJii0 32 TPH POKH MiABUIIMBCS Ha 7,7%, NsoP20Kso
+ cupepar + moOiyHa mponykimis — Ha 6,6%. BHeCeHHs MiHEpaIbHHUX
IoOpUB, 3eeHO0T MacH Tipuuili 6ol 4M iX TOo€qHAHE 3aCTOCYBaHHS HE
3a0e3meuniio cTabuizamii pyxoMoro Kajlito y IpyHTi.

6. TpuBame BHeceHHA MiHEpaIbHUX JOOpPHB Ta iX IIO€THAHE
3aCTOCYBaHHS 3 TTIOOIYHOIO TTPOJIYKIIIEI0 POCITMHHHIITBA ITiIKUCITIOE TPYHTOBHH
po3urH. B "4opHO3eMHI OITi/I30I€HOMY 32 CepeIHbOPIYHOI 1031 MiHEpaTbHUX
1o0puB NsoPsrsKso rimpomiTiuHa KUCIOTHICTH MO 3aBepiineHHio 20 pokiB
MiABHIMIACE JIO BHUXigHOTO piBHS Ha 0,95, 32 MOEAHAHOTO BHECCHHS 3
MOOIYHOIO TIPOYKIIiero pocarHANITBA — Ha 0,89, cyma yBiOpaHMX OCHOB NpH
IpOMY 3MEHIIIachk — BiamosigHo Ha 1,1 ta 0,8 mr-eke Ha 100 r rpyHTY.
3acTocyBaHHS Ha JOOPUBO BIIPOZOBXK TPHOX POKIB 3€JIEHOI MacH Tipuwii 010l
Ta 1i OEMHAHHS 3 CEPEAHBOPIYHOI JI030F0 MiHepalbHUX M00pUB NsoP20Kso
MABUIIAIN T1IPOJIITHYHY KHCJIOTHICTH YOPHO3EMY THIIOBOTO BHIIYTYBaHOTO
JIETKOCYTTIMHKOBOTO — BiamoBigao Ha 0,35 ta 0,87 mr-ekB Ha 100 T 1pyHTY.
Crabimizanito  KHCIOTHO-TY’)KHOTO OajllaHCy B YOPHO3EMHHX IpPyHTax
BU3HAUCHO 32 3MEHIICHHS YacTKH MPOCAMTHUX KYyJBTYp y CIBO3MIHI Ta JO3H
BHECEHHSI MIHEpAJIbHUX NOOPHB, a TaKOXK 3a OPraHO-MiHEpaJbHOI CHCTEMU
yI0OpeHHS.

7. YV mariii poramii CiBO3MIH HaWBHINOi IHTEHCHMBHOCTI IPOIIECIB
TYMYCOYTBOPEHHS B YOPHO3EMi BHJIYT'YBAaHOMY JOCSTHYTO 32 BHECCHHS
N43P43Kaz + 8,3 T rHOFO Ha 1 ra CiBO3MIHHM y IUIOJJO3MIHHIN CIBO3MIHI: BMICT
rymycy B mapi 0-30 cm — 3,52%, 30-40 cm — 3,28% 3 mepeBUIICHHAM 10
KOHTpoII0 6e3 106puB — Ha 0,36% 1a 0,22%. Y 3epHO-TIpOCamnHii ciBO3MiHI
3a3HaYeHa CHCTeMa YAOOPEHHS CYIpPOBODKYBAIACH 3MEHIICHHSIM BMICTY
rymycy B opHoMy mapi Ha 0,07%, migopaomy — Ha 0,02%. 3HMWKEHHS
IHTEHCHBHOCTI TyMYyCOYTBOPEHHsI criocTepiraiu 3a BHeceHHS NizPiKyz +
nobiuHa mnponykuis. [lopiBHSHO 3 TpamuLiiHUM Ha OCHOBI THOIO
YIAOOPEHHSIM KYJbTYp BMICT rymycy B mapi 0-30 cM 3MeHIIMBCS — Ha
0,10%, 30-40 cm — Ha 0,06% 32 aOCOTIOTHOTO BMICTY — BigmoBigHO 3,42%
Ta 3,26%.
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8. VYnaoOpenHs ciBo3miH TmioHan 40 pOKIB OpraHiyHUMHU 1
MinepanbHUMHU 100puBaMu (Na36sP43K43 + 8,3 T rHOIO Ha 1 ra ciBo3miHHOT
IUTOIII) cTaduTi3yBao (GOHI PyXOMOTO Kallil0 y IPYHTI HAa CEPEIHBOMY
piBHI 3a0e3mneueHHs] Ta (OPMYBAIO BUCOKHU BMICT pyxomoro docdopy.
[Tpu 11bOMy KiJIBKICTh MIKPOOPTaHi3MIiB y TPYHTI 3pocia fo 42,2-45,6 MiH.
KYO B 1 r abcomtoTHO Cyxoro IpyHTY. Y CKJIajlli IPyHTOBOI MiKpo(hIopu
mepeBaXkalli aMoHi- 1 HiTpudikatopu — Biamosigao 14,6-15,6 ta 11,1-13,2
miH. KYO B 1 T aOCOIOTHO CYXOTo IPYHTY.

9. V mocrtiii poramii ciBO3MiH 3 TpaHC(OPMOBAHOI KOPOTKOIO
poTali€r0 HaWOinplle TyMycy y TIPYHTI MICTWIOCA Yy IIJIOJ03MIiHHIN
ciBo3MiHi 3a BHeceHHS Ns3P43Kys + 6,6 T THOO Ha 1 ra pimn — 3,44% 3
MEPEBUIICHHAM KOHTpoio ©0e3 mobpuB — ©Ha 0,37%. Hesnauno
rmocTynanach 3a e(eKTHBHICTIO ajbTepHAaTHBHA CHCTeMa YJOOpeHHS 3
BHeceHHsIM Ha 1 ra pimni Ns3Ps3Ky; + mobiuna npoaykiisi — BMICT TyMycCy
3,30%. Y 3epHO-TIpocamHii Ta MpOCamHiii CiBO3MiHAX BMICT TyMyCy 3a
TPAAMINHOI OpraHO-MIHEPAILHOT CUCTEMH YIOOpPEHHS 3MEHIIUBCS
MOPIBHSHO 3 IDIO03MIHHOIO ciBo3MiHOO — Ha 0,22-0,37%, ansTepHAaTHBHOT
— Ha 0,14-0,23%. TpuBane ympomomx 50 pOKiB 3acTOCyBaHHS JIMIIE
MiHepaJIbHUX J00pUB y CiBO3MiHaX CIIPUYMHUIIO TIOCHIICHY MiHEpai3alito
TYMyCy 1 3MEHIIMJIO BMICT TYMyCy N0 KOHTpoiro Oe3 ao6puB Ha 0,05-
0,09%.

10. Brecenns ¢ochopHux 100puB ynpoaorx 50 pokiB y 1031 moHAX
42 xr/ra piuti CIPUYMHWIO 3HAYHE HAKOIMYEHHS PYXOMHX QocdariB y
YOpPHO3eMi BHIIYTYBAaHOMY 1 (POPMYBAJIO BHCOKY 3a0€3IEUCHICTh TIPYHTY
pyxomuM dochopom. HaiiBummii BMICT pyxomoro ¢ochopy y IpyHTI
JOCSITaBCsl 3a TPAJUIIAHOT OpPraHO-MiHEpadbHOI CHCTEMH YAOOPEHHS: Y
mapi 0-30 cm — 290-301, mapi 30-40 cm — 218-247 Mr/kr TpyHTY.
HaromicTe moBrorpuBane BHECEHHS KaliHHMX AOOpHB B 1031 moHam 42
KI/Ta puUuli JHIIe MITPUMYBAJO BMICT PYyXOMOTO KaJif0 Y YOpHO3eMi
BHJIYT'YBaHOMY Ha CepeIHbOMY piBHI 3a0e3nedeHHs — 80-96 MI/KT IPYHTY.
HaiiBumuii BMICT pyXOMOTO Kalil0 y TPYHTI JOCSATAaBCS 3a TPaJULIAHOT
OpraHo-MiHepaJlbHOI cHcTeMH ynoOpenHs: y mapi 0-30 cm — 127-145, mapi
30-40 cm — 82-95 MI/KT TpYHTY.

11. BupomryBaHHs TIICHHIN O3WUMOI Yy IUIOJO3MIHHIA CIBO3MIiHI
CTBOPIOBAJIO HAMKpalli YMOBH [UIsi HAaKONWYEHHsS BOJIOTM Y IPYHTI Ta
BHKOPHUCTAHHS BOJIOTH POCIWHAMU. 3aracu MpoayKTUBHOI Bojiorn y 1-1,5
M IIapax YOpPHO3EMY BIUIyTYBAaHOTO y BECHSHHH Mepiof y IUIOJO3MiHHIN
ciBo3MiHI Oynm OUTPIIMMH, HIK Yy 3epHO-TIpocamHid — Ha 15-25 MM,
npocanHii — Ha 9-19 MM. Y TI003MiHHIA CIBO3MiHI MIIEHHI O3UMa
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Halle(heKTHBHIIIE BUKOPHCTOBYBaJIa BOJIOTY TIPYHTY Ha (QopMyBaHHS
OiomorigHoro BpoXKaro 3a BHeceHHS Ns3Py3Kus + 6,6 T rHoto Ha 1 ra
CiBO3MIHHM: 3a MONEPENIHUKA BUKO-0BEC — 282 M> BOJIOTH, KOHIOIKHU — 200
M, 1110 TIOPiBHSHO 3 KOHTpOJIeM Ge3 100puB Oyno MeHmuM Ha 141 ta 102
M>. V po3pisi ciBo3MiH opraHo-MiHepaibHa CUCTEMa yI00PEHHs 3MEHILMIIA
BHKOPHUCTAHHSI BOJIOTH TIOPIBHSHO 3 KOHTpoJsieM 0e3 noopuB y 1,5-1,7 pa3u.
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BPOXAVHICTH KVITBTYP Y CIBOSMIHAX
Posain JA JOBIOTPYBANONO YJOBPEHH

4.1 IpoaykTUBHiCTH GYPsIKiB MyKpoBHX 3a 20-35 piunoro
3aCTOCYBaHHsI J100pUB Yy ciBO3MiHaX

BHOArTMBHX O YMOB MIiHEpaJIbHOTO IKHUBICHHS KYJIBTYP.

Brponosix mepiomy Bereramii, sikuii TpuBae 6mm3pko 140-160
JIHIB, OJTHa POCIIMHA MOYKe HaKomn4yBatH 1,2-1,3 Kr oprani4Hoi peyoBHUHH,
B T. 4. 0,8-1,5 kr iiykponocHoi i 0,4-0,8 kr ruuku [121, 236].

HakornnyeHHs Takoi KiJbKOCTI OpraHi4HOl MacH i1 IyKpiB moTpedye
JOCTaTHHOTO MIHEPATBHOTO JKUBIICHHS, IO B CEPEAHFOMY Ha YTBOPEHHS |
T KOPEHEIUIOIB 1 BiMOBITHOI KIIBKOCTI THYKH CTAHOBUTH 5-6 KI' a30Ty,
1,5-2,0 kxr ¢docdopy, 5,5-7,5 kr kamiro [121]. 3HayHy YacTHHY €JEMEHTIB
JKUBJICHHSI OypsIKH  IIYKPOBI BHUKOPHCTOBYIOTH 3 IPYHTY, TIPOTE
BH3HAYANFHIM YHHHUKOM 3POCTAHHS MPOAYKTUBHOCTI Wi€l KyJIbTypH
3aUIIAIOTHCS] MiHEpaTbHI Ta OPTaHIYHI JOOPUBA, SIKi JO3BOJIATH CTBOPUTH
OIITHMAJIbHI YMOBH >KUBIJICHHS POCIIMH BIPOJIOBX OCHOBHHX, B TOMY YHCII
1 HalO1IBPII KPUTUYHUX, MTepioliB Beretarii [404].

3a manumu nociimxedb JILA. Bapmreiina, 1.C. IlkapenHoro [7],
10.A. Tonkans, I.I. Yepenniuka [297], A.I1. Lges, H.K. [llumancekoi [342]
Halle()eKTUBHINIO HA IMOCiBaxX OYpSKiB IyKPOBHX € OpPraHO-MiHepaibHA
cucreMa ynoOpenHs. lloemHaHHS MiHepaJbHHX 1 OpraHiYHUX JOOPUB
3a0e3nedye piBHOMIPHICTE MiHEpPaJbHOTO JKUBIICHHS POCIMH BIPOIOBXK
nepiojy BereTarlii Ta Crpusie MaKCUMAaIIbHIN iX MPOTYKTUBHOCTI.

B ymoBax cyyacHOro BHUpPOOHHMIITBA, 3a Pi3KOTO CKOPOYCHHS
BHECCHHS MIHEPAIbHUX Ta OpPTaHIYHUX MOOPHB, €(PEKTUBHUM 3aX0I0M
MiABHIIEHHS TPOAYKTHUBHOCTI  OYpsKiB  I[yKPOBUX MOXYTh OyTH
IBTEPHATHBHI JDKEpeda OpraHiYHOi pedyoBHHHM — MOOIYHA NPOAYKINS Ta
MO’KHUBHI cUJiepalbHi KynbTypu [331].

3a manumu A.C. 3apumnsika, B.B. Ianinu, H.K. [llumancekoi [107],
B.®. Caiika [267], BBeOeHHS IO CHUCTEeMH YyIOOpPCHHS EJIEMEHTIB
Oiomorizamii MO3WTMBHO BIUIMBaE Ha (OPMYBAHHSI  BpPOXKAHHOCTI
CLTBCHKOTOCTIONAPCHKUX KYJNBTYp Ta 3a0lIa/DKye MiHepalbHI JT0OpHBa.

5 YpSIKA IYKpOBI € OJIHI€EI0 3 HAUNPOAYKTHBHINIMX Ta
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[103UTHBHOIO CTOPOHOIO ANBTEPHATHBHOTO YAOOPEHHS € T, IO MOps. 3
TIOTIOBHEHHSAM TPYHTY OpPTaHIYHOIO PEYOBMHOIO IO CHUCTEMH yI00peHHS
3aJy9a€eTbCsl JOMATKOBHH pecypc OIOTeHHHMX eNeMEHTIB, SKHH 3/1aTeH
ICTOTHO IOKPAIIUTH MiHEpaIbHE >KUBJICHHS POCIHMH Ta 3HU3UTH XiMiuHE
HaBaHTaXeHH Ha IpyHT [8, 339]. CyuacHi arpapui texuojorii CIIA Tta
pO3BHHEHUX KpaiH €Bponu yce OublIe BUKOPUCTOBYIOTh TOOIYHY
MIPOIYKITifO K opraHiuHe A00puBO. Taka mpakTHKa 3a0IIaJKy€e (iHAHCOBI
pecypcu Ha BHECEHHS THOIO 1 CIIpHs€ OTPHMAHHIO BUCOKHX BpoXaiB [267,
390, 438].

B nmocmimkennsx M.K. ukymu [353] mig Oypsiku I[yKpoBi BCTa-
HOBJICHO BUCOKY €()EeKTHBHICTh COJIOMH Y TO€IHAHHI 3 KOMIICHCAI[IHHOKO
103010 a30Ty (24-25 xr N Ha O7lHy TOHHY COJIOMH) Ta OIITUMAJILHOIO 103010
MiHepanpHUX J00puB. B JlicocTemy eQeKTHBHICTH TaKOTO 3aXOmy
MIpUpiBHIOBAIACh BHeCeHHIO 10-12 T/ra THOIO y TOEJHAHHI 3 ONTHMAIEHOIO
JI03010 MiHEpAJILHUX JIOOPUB.

JLA. Bapurreitn, 1.C. llkapennuii, B.M. fAxumenko [8], A.C. 3apu-
mHsk, B.B. Ieanina, T.B. Komni6aduyk [114], FO.A. Tonkans [296]
BBAXKAIOTh, IO 33 BHECCHHS EKOJOTIYHO OINAMIUBUX 03 MiHEPaJIbHHX
JOOpHB IMiABUIEHHS MPOIYKTUBHOCTI OYPSIKIB I[yKpOBHX MOXHA IOCSTTH
32 PaxyHOK ONTHMI3allii CITiIBBIIHOIICHHS EIEMEHTIB JXUBJICHHSI y iX
ckmami.  Takwii  3axil  WiABHINYE  NPOAYKTHBHICTH  KYJBTYD,
CYIPOBOXKYETHCSI MOMIPHUM XIMIYHHUM HaBaHTAXEHHSM Ha IPYyHT Ta
crpusie epeKTUBHOMY BUKOPHCTaHHIO (iHaHCOBUX pecypciB [135, 258,
298, 342].

Pe3ynpraté MOMBOBUX JOCTIDKEHb CBiT4aTh, IO 32 BHECCHHS JIHIIC
Ni2oPiooKi4o mim Oypska  IykpoBi Ha  YOpPHO3EMi  OIII30JICHOMY
BKKOCYTJIMHKOBOMY BpOXKaiHICTh KOPEHEIUIOAIB Y JIaHIl 3 KOHIOUINHOO
cranoBuia 41,5-45,0 1/ra, Buko-BiBcoM — 43,7; 30ip IyKpy — BiamoBigHo 6,18-
7,41 ta 7,21 t1/ra. IligBuieHHS BPOXXaWHOCTI KOPEHEIIOAIB IOPIBHSIHO 3
KOHTpoJieM 0e3 JDOOpWB CTaHOBIIO — BiamoBimHO 6,3-13,9 Ta 11,4, 3060py
ykpy — 0,76-2,33 ta 1,88 1/ra. Buma npoxyKTHBHICTE OYpSKIB I[yKPOBHX Y
JIaHIIi 3 BUKO-BIBCOM JIOCSTaach B JIPYTid poTallii 38 paxyHOK CIPHATIHBOIO
BOJIHOTO DPEXKHMMY, SKAH B yMOBaX HECTIHKOTO 3BOJIOKEHHS TPAJUIIIHO
CTBOPIOETHCS B JIAHKAaX 3 OJHOPIYHUMH KyJbTypaMH; B TEpTiM porarmii —
MIPOTYKTHBHICTh OYypsKiB ITyKpPOBHX Y JIaHIIl 3 KOHIOIIMHOK 3pocTajia 3a
PaxyHOK IiABUIIIEHHS POIFOYOCTI TPYHTY (Tadm. 4.1).
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VY naHIi 3 KOHIOIIUHOKW OypSKHU IIYKPOBi MO3UTUBHO BiJI3MBAIUCH HA
30UIBIICHHST B CKJIaJi MOBHOIO MiHepajbHOro nobpuBa y 1,5 pasu no3um
Kanmio y npyriii poramii. BHecenHs Ni2Pi100K210 00ymMoBUIIO TeHAEHIIIO
3poCTaHHs  IyKpuUcTOoCTi KopeHemnonie Ha 0,3% mopiBHSHO 3
pexomMen10BaHo0 103010 (N120P100K140) Ta 30imbinmno 36ip myxpy Ha 0,16
1/ra. IlinBHUIIEHHS 103U a30Ty B 1,5 pasu mpu3Belo 10 3HIDKEHHS 300py
MyKpy y JApyriii poramii B 000X JlaHKaX CIBO3MIHM TIOPIBHSHO 3
pexomennoBanow mo3or Ha 0,30-0,33, docdopy B 1,5 pasu — ma 0,11-
0,16 T/ra. lle cBigUMThH, IO PEKOMEHIIOBaHA J03a MIHEPAIBHUX JOOPHB
MaJia 0JIU3bKe 10 ONTUMAIbHOIO CIIIBBIIHOLIEHHSAM E€JIEMEHTIB )XUBJICHHS.

Brecenns wminepanbHux g00puB i comoMmu (Ni20Pi00Kiso + comoma
MIICHUII ~ 03UMOI)  3a0€3MEYWI0  JIMIIE  TEHJICHII0  3POCTaHHS
MPOAYKTUBHOCTI OYPsIKiB IIYKPOBHX. Y JIaHII 3 KOHIOIIWHOI YPOXKAWHICTh
KOPEHEIUTO/IiB MOPIBHIHO 3 BHECCHHSM OJTHUX MiHEpaTbHUX JOOPUB 3pOCiia
Ha 1,1-2,1 T/ra, BUKO-BiBCOM — Ha 1,3, 30ip IyKpy BiAMOBITHO ITiABUIIUBCS
na— 0,17-0,25 ta 0,08 T/ra.

3a  TpamumiiHOI  OpraHO-MiHEpalmbHOI  CHCTEMH  yIOOpEeHHS
(N120P100K140 + 40 T/ra THOI0) B JIaHIlI 3 BHKO-BIBCOM CITOCTEpIraju
3pOCTaHHS YPOKAWMHOCTI KOPCHEIUIOJIB TIOPIBHAHO 3 MiHEPaIbHOKO
cucTeMor Ha 2,5, 30opy mykpy — Ha 0,14 1/ra. Y naHii 3 KOHIOIIWHOIO
BHECCHHsI MIHEpPAJIbHUX JOOPUB 1 THOIO IOCTYIAIOCh 32 €(EKTHBHICTIO
BBEJICHHIO €JIEMEHTIB Oiosorizamii B cuctemy yaoopeHHs (Ni2oPi00Kis0 +
coJioMa TIIIeHHUIl 03WMOI), [0 y JApYyTil poTamii MOoB’s3aHO 3 MaJiHHIM
IyKpUCTOCTI KopeHertomiB Ha 0,6%, y Tperid poramii — TEHACHIIIEIO
3HIKEHHS BpOXKaifHOCTI KopeHemnoiB Ha 1,1 1/ra.

EdextuBHOtO y nmpyriit poTtamii B JaHIli 3 KOHIOIIHHOI BH3HAYEHO
opraHiuHy cucrema ynoopeHHs (40 T/ra THOIO + cojloMa MIIEHHUII 03UMOi).
BHeceHHsI THOIO 1 COJIOMH 3a0€3IMeYnIIo TEHJEPLII POCTy YpOsKaitHOCTI
KOPEHEIUTO/NiB TOPIBHAHO 3 MIHEPAIBLHOK CHCTEMOKO yIOOpEHHS, MiJBH-
10 IyKpUCTicTh — Ha 0,7% Tta 36inbmmno 30ip mykpy — Ha 0,39 1/ra; y
TpeTiil poTamii iX BIUIMB BUPIBHIOBABCS. Y JIAHIN 3 BUKO-BIBCOM BHECCHHS
COJIOMH TIIEHHII 03UMO] 1 THOIO MTOCTYIAIOCH €(PEKTUBHICTIO MiHEpaTbHIN
Ta OpraHO-MiHEPAJTbHIA CHCTEMaM YIOOpEHHS, IO TOB’SI3aHO 13 3HAYHUM
MaJiHHAM YPOKaHHOCTI KOPEHETIONiB

OTxe, opraHo-MiHepaJgbHa CHCTEMa YIOOPEHHS 3 eleMEeHTaMH 0io-
Jorizanii 3a BUPOUTYBaHHSA OypSAKiB IIyKPOBHX B YMOBaxX HECTIMKOTO 3BOJO-
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JKEHHS Ha YOPHO3EMi OITiJI30JICHOMY Ba)KKOCYTJIMHKOBOMY 3a0e3reyuniia
JIMIEe TeHACHIIO 3POCTaHHS MPOIYKTUBHOCTI IOPIBHSIHO 3 MiHEPAIHHOIO
CHCTEMOIO YI00peHHS.

JlocmijpkeHHsT TIpOBEAeHI Ha YOPHO3EMi THIIOBOMY BHIIYTYBaHOMY
CEPEeIHbOCYTVIMHKOBOMY TOKa3aJid, IO BHECEHHS IMiJ OYypsSKH I[yKpOBi
MiHepabHUX J0OpHB NgoP100Ki00 3a0€3meuniio BpokaliHiCTh KOPEHETUIONIB
y JaHIi 3 peapKoro omiitHoo — 35,4, ropoxoM — 29,0, KyKypya30i0 Ha
senernit KopM — 30,6; NigoP100Kioo y mamti 3 Buko-BiBcom — 36,7 1/ra. 3a
MiHEpaJIbHOI CUCTEMH YIAO0OpEHHs 30ip I[YKpPYy HMOPIBHIHO 3 KOHTPOJEM 0e3
JIoOpuB 301IbIIKUBCS BiAMOBITHO Ha 3,92, 3,16, 3,74 Ta 3,41 1/ra (Tabxn. 4.2).

Y OIBIIOCTI JTAHOK 3epHO-OYpSAKOBOI CIBO3MIHHM TiJi OypsSKH ITyKpOBI
BU3HAUCHO e()EKTHBHUM BHECEHHS MiHEpaJbHUX JOOPHB i COJIOMHM MIIEHHMITI
o3umoi. [1opiBHAHO 3 MiHEpaIBEHOIO CHCTEMOIO YI00peHHs 30ip IyKpY Y JIaHII
3 TOPOXOM TyT TifBuInuBes Ha 0,43; KyKypyA30r0 Ha 3e1eHuit kopM — Ha 0,61;
BHKO-BiBCcOM — Ha 0,36 1/ra.

[TigBuIeHHsT TPOIYKTUBHOCTI JOCATANIOCh 34 PaxXyHOK POCTY
BpOXKalfHOCTI KOPEHEIUTONiB Ha (hoHI cTadinmizarii BMiCTy IykpiB. Y maHIi 3
PEIBKOIO OJIIITHOIO BBEACHHS CIIEMEHTIB 010JI0TI3aIlil B CHCTEeMH yIOOPESHHS
TIOPIBHSHO 3 BHECEHHSM MiHEpAIbHUX JOOpPHB HE CyNpOBOJKYBaslach
30UTBIIEHHAM TIPOAYKTHBHOCTI OypSIKiB IIyKPOBHX.

Haii6inpury npoayKTHBHICTE OYpsIKiB IyKPOBHUX B YyCIiX JIaHKax
3epHO-OypsAKOBOI CIBO3MIHU JIOCSITHYTO 3a IO€JHAHHS MiHEpaIbHUX
noopuB i THOtO. 3actocyBaHHs NgoPiooKioo + 30 T/ra THOMO 301IbIIHIIO
MOPIBHSAHO 3 MiHEPaJIHHOIO CHCTEMOIO YI0OpeHHs 30ip IyKpy B JIAHII 3
penskoto omiiHOO — Ha 0,58, ropoxom — Ha 0,54, KyKypym3or Ha
senennii kopMm — Ha 0,88, 3a 1031 NigoP100Kioo + 50 T/ra THOIO B JaHIi 3
BUKO-BiBcOM — Ha 0,57 1/ra.

OTxe, BHECEHHSI MiHEepaJbHUX JOOPHB i COJIOMH TIICHUII 03UMOT
30iTBIINIIO0 TPOAYKTHUBHICTH OYpSKIB I[yKPOBHX y JaHKaxX CiBO3MIHH
MOPIBHSHO 3 MIHEPAIbHOIO CHCTEMOIO yaoOpeHHs Ha 6,1-13,0%,
MiHepaJbHUX 0OpUB i THOO — Ha 8,6-18,7%. BBeneHHs enemMeHTIB
Oiosorizamii B CHUCTeMH YIOOpEHHs, 10 HE MOTpeOyBallo 3HAYHUX
(hiHaHCOBHMX BUTpAT, BU3HAUCHO JIOCHTh €(PEKTUBHHM 3aXO0JIOM IIiJ[BU-
MICHHA TNPOXYKTHUBHOCTI  OypsAKkiB IykpoBux. IlomiOHuit edexr
BCTAHOBIICHO 33  BHUPOIIyBaHHSA  OypsKiB  I[yKPOBUX  ITiCJIS
MepesoNnepeIHUKIB TOPOXy, KYKYpYyJI3W Ha 3eJIeHHH KOpM Ta BHKO-
BiBCa.
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B yMoBax JOCTaTHHOrO 3BOJIOKEHHS Ha YOPHO3EMi THIIOBOMY
BHJIYTYBAHOMY JIETKOCYTIIMHKOBOMY 3aCTOCYBaHHS pPEHOMEHIOBAHUX
no3 MinepanpHuUX g00puB  (NooPsoKog) 3abe3meunmnio BpokalHICTH
KOPEHEIUIONIB OypsKiB IyKpoBUX — 45,6, 30ip 1ykpy — 6,79 1/ra (1abd:m. 4.3).

JocmimkeHHss e(QEKTUBHOCTI PI3HUX CHIBBIAHOIICHh €JICMCHTIB
JKUBJICHHSI Y CKJIaJli IOBHOTO MiHEpaJIbHOrO JOOpHBA IIOKA3aJio, IO
ontUManbHUM  criBBimHOmeHHsM N:P:K  3a BupomryBanus OypskiB
IIyKPOBUX HA YOPHO3EMi THIIOBOMY BHIIYTYBAHOMY JETKOCYTIMHKOBOMY €
1:0,7:1. bynp-ski Bapiamii 13 3MIHOIO CIiBBIJIHOIICHHS E€JIEMCHTIB
JKUBJICHHSI HE CIPHUSAIN POCTY MPOIYKTUBHOCTI OYpsIKiB IyKpoBHX. 3i
30UTbIIeHHSIM 1031 a30Ty B 1,5 pasm  (Ni30PeoKoo crmiBBigHOIMEHHS
1:0,5:0,7) 36ip uykpy cranosus 6,74; pochopy (NooPooKoo crriBBiAHOIIICHHS
1:1:1) — 6,62; xamito (NooPsoKi30 cmiBBigHOmenns 1:0,7:1,4) — 6,71, mo
TOPIBHSHO 3 PEKOMEHJI0BaHOIO 7103010 0OpUB (NooPsoKog) Oymo MeHmmm
BigmosigHo Ha 0,05, 0,17 Tta 0,08 1/Ta.

[MinsumenHs no3u MinepanbHuX 100puB y 1,3 pasu (Ni20PsoKizo) 1
30epeKCHHS CIIBBIJHOIIIEHHS eleMeHTiB >kuBiieHHs 1:0,7:1 3abesneuniio
MOIAJIBIIIE TTiJIBUIIICHHS MTPOyKTUBHOCTI OYPSKIiB IIyKPOBHX. 30ip IyKpy B
3a3Ha4eHOMY BapiaHTi ctaHoBHB 7,20, 0 MOPIBHAHO 3 103010 NooPsoKoo
Oyio Ginbire Ha 0,21 1/ra. TenaeHMis 3HWKEHHS BMicTy mykpy Ha 0,3% 3a
30unbIIeHHs B 1,3 pa3u 103U MiHEpaJIbHUX TOOPUB HE BIUIMBAJa iCTOTHO Ha
MTOKa3HHUKH MPOTYKTUBHOCTI.

Bypsiku 1yKpoBi MO3UTHUBHO pearyBalii Ha BHECEHHsS THOM. 3a 103U
raoro 40 T/ra 30ip mykpy craHoBuB 6,91, mo MopiBHAHO 3 BapiaHTOM 0e3
nobopuB Oymo OimpmmM  Ha 1,60 T1/ra, pPEKOMEHIOBAHOIO 03010
MiHepaibHHUX 100puB — Ha 0,12 T/ra.

BHecenHst 3eneHoi Macu  Tipuuili  OuUToi BU3HAYCHO HaWMEHII
e(peKTUBHMM 3aX0JIOM Ha TIociBax OypsKiB I[yKpOBUX. YPOXKaWHICTH
KOpPEHEIUTO/IiB CIIOCTEpIrajan Ha PiBHI KOHTpOJIO 0e3 JoOpHB, 3pOCTaHHS
300py mykpy Oyno mocuth HesHawHuM — 0,13 1/ra. Husbka edekTuBHICTH
3ej1eHoro  JoOpwBa Moria OyTH 3yMOBJIeHa  He30aJlaHCOBaHICTIO
MIHEpPAJILHOTO JKUBJICHHS OYpSKIB IIyKPOBHX 3a a3oToM 1 (ocopom,
OCKIJTbKM Il  €JIEMEHTH 1IHTCHCHBHO 3allydaloThCcsl O  MPOIECIiB
TYMYCOYTBOPEHHSI 32 PO3KIIQTaHHS OPTaHITHOT PEUOBHHH CUICPATY.

EdextuBarM 3axomoM Oiojorizamii cucteMu ymoOpeHHS OypsKiB
IyKPOBUX BU3HAYCHO BHECEHHS MiHEpPAIBHUX JOOpUB, 3€JICHOI Macu
ripunni Oinoi Ta moGiuHoi mpomykitii (NooPsoKoo + cumepar + comnoma
MIISHWII 03UMOi): YpOXKalHICTh KOpeHeroaiB — 47,7, 30ip nykpy — 7,35
1/ra. IlopiBHAHO 3 PEKOMEHAOBAHOKO 103010 MiHEpaNbHUX JOOpUB

- 189



- 9C LT ST LT LT 0T 9C v'e % ‘d
- 70 70 70 S0 8C LT v'C 43 S0dTH
IOWHEO ITTMHIIII BWOI0
SE°L v'S1 STl 061 9yl L'Ly 1'sy 89¢ 1°19 +12dITHO + 063[09JO06N | 71
989 4! 6°Cl 081 Lyl 1t €Ty (443 6'8S 1edoITHO +063[09JO6N | |1
'S 671 0l LT 9%1 §9¢ vee 0°'1¢ 1°cy (ertg yradi) tedorn) | 01
169 ¥l 9¢l 8°LI 6'v1 6y 8Ty oy LTS OIOHIBI/L(OF| 9
€6°L 8yl Sel €°L1 Sel 9°€s 8°1S 89 779 |OIOHIBI/L O +063[09JON | ¢
LI°L 9yl €€l LI vEl 1'6¥ €Ly €'er L9 0TI08JOTIN | ¢
1.9 671 L€l 81 6C1 0'sy (4 S°8¢ 43 OEI09d0N | 0T
799 671 9¢l SLI 9¢l a4 €17 T6€ 8°CS 063[06 400N | 8T
vL9 1'v1 LTl S91 0°cl 8Ly 454 L0V 9°LS 063[09JO¢IN | 6T
6L°9 671 €€l €L1 1'v1 9GSy (434 L6€ 8¢cS 06[09J0ON | ¢
1€° Ts1 sel 9°L1 4 6'€ Tve | vog 1oy | (qrodinox) andgor eaq| |
BI/L
‘Adxfm | -dd 910z-800z | *d 0107 | *d 6002 | d 8007 |dd 910z-8002| "d 0107 | "d 6007 | d 8007 B/ "dea

diog ve JHIIdI) 0/, “9LI1LIUdMAY] ee OHId) Bl/L ‘“9LdiHueX0d £ ‘andoor OHIIIHY a\

DDITICA ‘BHHIAQOYA WALomd xuHeld ve AWOHRIAIAIrHg

AwogounL INdcoHdoh eH woxodou € muer 9 xugodyAn apisdAg ardHauLIAvod]] ¢ shnwgn]

190 -



BBEJICHHS €JIEMEHTIB OioJiorizaimii B CHCTEMH yIOOpeHHS O0OYyMOBHIIO
TEHJICHIII0 10 3pOCTaHHA BpOXKaifHOCTI KopeHemoxis Ha 2,1 T/ra,
301IBIIMITO BMICT Ta 30ip Iykpy — BixnosigHo Ha 0,5% Ta 0,56 1/ra.

Haii6inpimoi mpoayKkTUBHOCTI OypsKiB I[yKPOBHX JOCSITHYTO 32
BHECEHHs1 MiHepaibHUX a00puB 1 rHOW (NooPeoKoo + 40 T/ra THOM0O):
YpOXalHICTh KOpeHemoaiB — 53,6 T/ra, 30ip mykpy — 7,93 1/ra, mo
MOPIBHAHO 3 PEKOMEHJOBAHOI HOPMOIO MiHEpaIbHUX J00pHuB Oyio
O1apmmM BiamosigHo Ha 8,0 Ta 1,14 T/ra.

OTxe, B yMOBaxXx JOCTaTHHOTO 3BOJIOKCHHS Hale()EKTUBHIIIUM
3ax0/IoM OioJorizallii € BHECEHHS MiHEpalbHHX TOOPHUB, 3eleHOI Macu
ripuniii O6utoi Ta MOOIYHOI TPOAYKIii. MakcUMallbHOT MPOMYKTHBHOCTI
OypAKiB IyKpOBHX JOCSTHYTO 3a TPAAWIIHHOI OpraHo-MiHEpanTbHOI
CHCTEMH yJJ0O0pEeHHSI.

4.1.1 TexHoJIOTi4YHA SAKICTh KOPEHEIJI01iB

TexHonoriyHa AKicTh OYPSIKIB I[yKpPOBHX BH3HAYAETHCS KOMILUIEKCOM
¢i3ionoriyHNX, XiMIYHNX 1 (PI3MIHUX 0COOIIMBOCTEH, SIKI BIUTMBAIOTH Ha XiJ|
TEXHOJIOTIYHHX MPOIECIB IyKPOBapiHHS, XapakTep Ta pO3MIpH BTpaT
yKpy Tmig 4Yac Horo BupoOHmITBa [312]. 3aBOACHKHMI BUXiJ I[YKpY
3aJIeKHUTh Bl BMICTY I[yKpY B KOpEHEIUIOJaX, JOOPOSKICHOCTI HOPMAJILHO
OUHIIEHOTO COKY, MEISICOYTBOPIOIOYOTO  KOe(illieHTy, BMICTY B
KOpEHeIUT0/1aX KOHIYKTOMETPUYHOI 30JIM, ajb(a-aMiHHOTO a30Ty, Kalilo
Ta Hatpito [273].

3a ganumu [1.M. Cumina [273] dopMyBaHHS TEXHOJIOTTUHUX SIKOCTEH
KOPEHEIUTONIB OYpSKiB IyKPOBHX 3HAYHO 3aJIC)KHTH BiJI MOTOJHHUX YMOB.
HaiicnpusaTnusinn yMOBM A1 HAaKONWYEHHA IyKPYy B KOPEHEIUIOIax
CTBOPIOIOTHCS 3@ TEIUIOi 1 BOJIOTOI ITOTOM Y YepBHI-JIHITHI, TOMIpHO CyXoi
y cepmHi Ta cyxoi mHmorogm y BepecHi-oBTHI. Cyxa OCiHb CHpuse
HAKOIIMYEHHIO LYKPY Ta 3a0e3ledye BHUCOKY TEXHOJIOTIYHY SIKICTh
KOPEHETUTO/TIB.

3 arpoTexXHIYHMX 3aX0JliB, Halle()eKTUBHIIIE HAa TEXHOJOTIYHI SKOCTI
KOpPEHEeIUTO/IiB BIUIMBAIOTh MiHepalbHI H0OpHBa. 3acTOCYBaHHS BHCOKHX
HOpPM MiHEpaJbHUX JOOpPHB BeJe 10 3MEHIIEHHS BMICTY IIYKpY, 3HHKYE
JMOOPOSIKICHICTP ~ HOPMAQJIBHO ~ OYHMIIEHOTO  COKY, IIJBHIINYE BMICT
KOHAYKTOMETPHYHOI 301 B KOPEHEIUIOAAX, IO CYNPOBOIKYETHCS
i ABUIIEHIMH BTPaTaMHU IyKPY B MPOIECi HOTO BUPOOHUIITBA.

Hocnimxenns FO.A. Tonkans, H.K. Ilumancekoi [300] cBiggarth, 1o
3aCTOCYBaHHs 30aJJaHCOBAHUX 3a €JIEMEHTaMH KHUBJICHHS /103 MiHEpaIbHUX
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JIOOpUB  CIIpHsIE TTOKPAIICHHIO TEXHOJOTIYHUX SKOCTEH KOPEHEIIOIiB.
Buecennst ¢ochopHnx 1 KamidHHX J0OpPHB IOCHIIIOE CHHTE3 IYKpiB B
JIMCTKaX, 30UIbIIye HAaKONMWYEHHS iX B KOPEHEIIOAaX, 3MEHIIYE BMICT
anb(a aMiHHOTO a30Ty, IiBHUILYE J0OPOSKICHICTh HOPMAaIBHO OYHIIIEHOTO
coky [403, 411, 448].

3a mamumu bB.C. Hocka [218] mosutuBHMK BIuB (ochopHUX
J0OpHB Ha I[yKPHUCTICTh KOPEHEIUIOJIB TPOSBIAETHCA MEPEeBAKHO Ha
IPyHTaxX 3 ICTOTHHM Je(]iIUTOM HBOTO eneMeHTy. BHeceHHs KamiitHHX
noOpuB € e(QeKTUBHUM Yy TMiJABHIICHHI TEXHOJOTIYHUX  SKOCTEH
KOPEHEIUIO/IIB Ha TPYHTaX 3 Pi3HUM piBHEM 3a0e3MeUeHHS pyXOMUM KaJlieM
[300, 448]. Hocmimkenns A.C. Oxonenka, JI.A. bapmreiina [235]
CBigUaTh, IO MiABUINCHHS BMICTY Kallif0 B IIOKUBHOMY CEPEIOBHIIIL
aKTHBI3y€ MISIBHICTH (EPMEHTY I[yKPOCHHTETa3H, MOCHIIOE CHHTE3
IyKPO3H B POCIIMHAX Ta CIIPUsE HOTO aKyMYJIsLii B KOPEHEII0AaX.

3HWKEHHS BMICTY IyKpIB Y KOPEHEIUIOAax, IiJIBHUIIEHHS BMICTY
anb(aaMiHHOTO a30TYy, 30UIBIIICHHS BTPAT IIYKPY B MEJISCI BiZIOYBa€eThCs 3a
3acTocyBaHHA a30THHMX n00puB. [ocmimkenas [.®. byszanoBa, [0.A.
Tonkamnst, A.l. Octpoymika [31] cBim4arh, MO a30T y CKIaJi ONTUMATBHOT
no3n  MiHepanbHuX 100puB  (Ni20P120Ki120) 3HMXKYBaB IyKpHUCTICTh
kopenerutonis Ha 0,3-0,7%. 36inbmienns no3u a3oty B 1,5 pasu (1o Nigo)
MPU3BOAMIO [0 TOMANBIIOTO 3HIDKEHHS IyKPUCTOCTI KOPEHEIUIONiB Ha
0,4%; yaBidi (1o Na4o) — Ha 0,8-1,0%.

3a opraHo-MiHepaJgbHOI 3 eJIeMEeHTaMH Oiojori3alii CHCTeMHU
ynoOpeHHs Ha (OHI 3araJbHOTO 3POCTAHHS MPOXYKTUBHOCTI MOXYTb
MiBUIYBATUCh BTPAaTH IYKPy B Mesici. BHECEHHS THOIO TOCHIIIOE
JKUBIICHHS OYPSIKiB IIyKPOBHX a30TOM B KiHIII BereTallii, SKHid yTBOPIOBABCS
B IIpOIleCi MiHepamizallii THOIO Ta BUBUIBHEHHS iMMOOiTI30BaHOTO a30Ty
IPyHTY, IO Bexe a0 30UThIIEHHA BMIcTy ambda aMiHHOTO a3oTy B
KOPEHEIUTOIaX Ta MiJBUIIY€E BTPATH IIYKPY B Tpoiieci mepepodku [31].

OTxe, onTHMI3allis 703 i CIIBBIIHOIICHHS CJIEMCHTIB XHUBICHHSI Y
CKIIaJi ToOpWB 3 ypaxyBaHHIM PiBHsI 3a0€3MI€UCHOCT] IPYHTY elleMEHTaMHt
JKUBJICHHSI € BarOMAM YHHHUKOM HA MUIAXY MiJBHINCHHS TEXHOJIOTIUHUX
SKOCTEH KOPEHEeTJIOAiB OypSAKiB I[yKPOBHX.

BupomyBanus OypskiB IyKpoBHX 03 BHECEHHs J0OpHB Ha
YOPHO3EeMi OIiJJ30JICHOMY Ba)KKOCYIJIMHKOBOMY 32 CEpeJIHBOrO pIiBHS
3a0e3meueHHss ¢GocPopoM Ta TIiABHINEHOTO KaliEM CTBOPHIO YMOBH
BHCOKOI TEXHOJIOTIYHOI SKOCTI KOPEHEIUIOAIB — TOOPOSKICHICTE HOPMAaTHHO
ounmieHoro coky 92,0-93,9%, Brpatm uykpy B wMmemsaci 1,82-2,20%,
po3paxyHKoBHH Buxig uykpy 12,3-14,2%. Y naHumi 3 KOHIOIIMHOO
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TEXHOJIOTIYHI SIKOCTI KOPEHEIUIOAIB BHSBICHO TIPIIUMHU, HIK y JIAHII 3
BUKO-BIBCOM: JIOOPOSKICHICTh HOPMAJIbHO OYHIIIEHOTO COKY 3HM3WJIACh Ha
1,1-1,9%, Brpatu mykpy B Mesci 3pociu Ha 0,09-0,38%, 1m0 o6ymMoBiIeHO
OIBIIMMHU  00CATaMH HAKONMWYEHHs O10JIOTiYHOro a3oTy B IPYHTI Ta
MOCUJICHUM a30THHM JKUBIIEHHSM pociiuH (Tad:n. 4.4).

3a MiHepanbHOI cucteMu ynmoopeHHs (Ni20Pi00Ki40) crmocrepiranm
TOTIPIIEHHS TEXHOJOTIYHNX SKOCTEeH OypsKiB I[yKpOBHX B 000X JIaHKax
ciBo3Mminm. J[0OpOSKICHICTE HOPMAaTBHO OYHIICHOTO COKY TOpPIBHSIHO 3
BapiaHTOM 0e3 no0puB 3meHmmmiack Ha 0,4-1,3%, BTpaTH yKpy B Mejsci
30impmmnck Ha 0,19-0,36%, po3paxyHKOBHI BUXIJ IyKPY 3MEHIIUBCS Ha
0,4-0,8%. BupoOHHLITBO IIyKpy Ha 3aBOA1 3aJHIIATOCH IPU HHOMY BHIIIM
MOPIBHSHO 3 BapiaHToM 0e3 mobpus Ha 0,44-1,75 T/ra, mo AocsAraiock 3a
paxyHOK OUTbIIOT Bpo)KalfHOCTI KOPEHEIIOIB B yI00pEHOMY BapiaHTi.

BcraHOBNIEHO MOTIpIIEHHS TEXHOJOTIYHI SIKOCTI KOPCHEIUIOAIB 3a
301IbIIEHHS 103U a30Ty y 1,5 pa3u: BTpaTH IyKpy B MEJISICI MiIBUIIMINCH Ha
0,40-0,54%, BUpOOHUIITBO IYKPY Ha 3aBOi 3MeHImIoch Ha 0,46-0,57 1/ra.

Bypskn mykpoBi MO3WTHMBHO pearyBaiu Ha mocwieHe ¢hochopHe
*wuBJeHHs. Ha 9opHO3eMi orig3omeHoOMy 3 cepeiHiM piBHEM 3a0e3neueHHs
pyxoMuM Qochopom 30uUTBIICHHS 103U Gochopy y 1,5 pasu miaBUIIHIO
JTOOPOSIKICHICTh HOpMaJibHO ouHIieHoro coky Ha 0,3-0,6% Ta 3MeHmuIo
BTpatu MyKpy B Meisici Ha 0,08-0,23%.

BBenenns enementiB 6iosorizamii B cucTeMH ynOOpEeHHS MUIIXOM
BHECCHHS MiHEpaTbHUX MOOpUB i comomu meHutri 03uMo1 (Ni20P100Ki40 +
COJIOMA) HE 3HM)KYBAJIO TEXHOJIOTIYHI IKOCTI KopeHeruoaiB. [lopiBHSIHO 3
PEKOMEHI0OBAHOIO 03010 MiHepanbHUX H00puB (Ni20P100Ki40) m10Oposikic-
HICTh HOPMaJbHO OYHIICHOTO COKY 1 BTpaTd IyKpy B MeJsci
3MIHIOBAINCH HE 3Ha4YHO — BiamoBigHo Ha 0,3-0,8% Ta 0,07-0,09%. IIpu
[IOMY BHPOOHMIITBO ITyKpYy Ha 3aBOJi BU3HAYCHO OJHHUM 3 HAWBHIIHX: Y
JIaHI[ 3 KOHIOIIHHOIO — 4,86-6,26, Buko-BiBcoM — 5,85 1/ra. IligBuineHHs
POIIOYOCTI TPYHTY B JIAHII 3 KOHIOIIWHOKO Yy TPETill poTaii MOpiBHIHO 3
JIPYToro 3a0€3MeYnIIo 3pOCTaHHs BUXOy IIYKPY Ha 3aBojii Ha 4,4 T/ra.

Buecenns minepanpHux m00puB i THOWO (Ni20Pi00Kis + 40 T1/Ta
THOIO) TIOPiBHSAHO 3 MIHEPaJbHOIO CHCTEMOIO YIOOpeHHS 301BIINI0
BMICT anb(a aMiHHOTO a30Ty B KOPCHEIUIOJaX Ta MiJIBUIIMIO BTPATH
uykpy B Memsci — Ha 0,22-0,40%. BupoOHUITBO IyKpy Ha 3aBOAI NpH
IIbOMY 3MEHIIWJIOCH 1 CTAHOBHWJIO B JIaHI 3 KOHIOIMHWHOW — 4,52-6,12,
BHKO-BiBCOM — 5,73 1/ra.
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3a opraniu"oi cucremu ymoOpenHs (40 T/ra THOW + cosoMa
MIICHAII 03WMOI) TEXHOJIOTIYHI SIKOCTI KOPEHEIUIOAIB BHUSBHINCH
OJM3BKMMU JI0 BapiaHTY 3 BHECEHHSIM MiHepaJbHUX 100puB i THOM0. [Ipn
[bOMY BHPOIIyBaHHS OYpPsKiB IIYKPOBHUX Y JIaHII 3 KOHIOMIUHOO Y IPYTiid
porauii miABMIIKIO BTpaTéd LyKpy B Memsici Ha 0,39%. Lle MmoxHa
MOSICHUTH 1HTEHCHBHHMM a30THHM HUBJICHHSM POCIWH y KiHII Tepioxy
BereTarlii, o CTajxo HacIiAKOM MOBUIBHIIIOI MiHepasizamii opraHigyHOi
pPEYOBUHU TOOPHUB.

Ha 4opHO3eMi THITOBOMY BUJIIYTYBAaHOMY CEpPEIHBOCYTITHHKO-BOMY 3
cepenHiM piBHeM 3abesneueHHs (ochopoM Ta KalieM 3aCTOCYBaHHS
MiHepalmbHUX T00puB B 11031 NgoP100Ki00 3HIKYBaJIO 1OOPOSKICHICTE HOP-
MaJIGHO OYHIIEHOTO COKY II0 JIaHKaX CIBO3MIHHM MOPIBHSIHO 3 BapiaHTOM
6e3 noopus Ha 0,3-1,1% Ta 30iMpIIyBaIO BTpaTH IMyKpy B Mesici Ha 0,08-
0,33% (Tabm. 4.5).

BHecenHs MiHepadbHUX JOOpPHB 1 COJOMM MIICHHUIl O3MMOL
(NgoP100oKioo + comoma mmrenwii o3umoi) cTabuTi3yBajio TEXHOJOTiUHI
SKOCTI KOPEHEIUIOJiB Ha piBHI MiHEpaJabHOI cucTeMn ymooOpenHs. [lpu
ObOMY BHPOOHHITBO I[yKPY Ha 3aBOJi IOPIBHSHO 3 BHECCHHIM
MiHepalbHUX JNOOpWB 30iMbLIyBaNoch y JlaHmi 3 ropoxoM Ha 0,37 T/ra,
KYKYpyA3010 Ha 3eyieHuit kopMm — Ha 0,56, Buko-BiBcom — Ha 0,37 T/ra.

3a TpaguIiiHOI  OpraHO-MiHEpallbHOI  CHUCTEMH  YyI0OpeHHS
(NsoPi0oKioo + 30 T/ra rHOI0) MOPIBHSHO 3 MIiHEPATHHOIO CHCTEMOIO
yAOOpeHHST NOOPOSKICHICTh HOPMAIbHO OYHIECHOTO COKY 3HH3WIACH Ha
0,7-0,9%, a BTpatn mykpy B Mesici migsunmiuck Ha 0,06-0,15%. [Ipu
BOMY BHUPOOHHUITBO IIYKPY Ha 3aBOJi TOPIBHAHO 3 MiHEPaIbHOIO
CHUCTEMOIO YI00pEHHS BUPOCIIO Y JIaHIII 3 peabKoro oJiliHoro Ha 0,41 T/ra,
ropoxoM — Ha 0,43, KyKypyA3010 Ha 3eineHuil kopm — Ha 0,74, BHKO-
BiBcoM — Ha 0,49 1/ra.

3a TOCTaTHBOTO 3BOJIOKCHHS Ha YOPHO3EMi THIIOBOMY BHIYTY-
BaHOMY JIETKOCYTJIMHKOBOMY 3 TIJIBUIIEHUM piBHEM 3a0e3ledyeHHs
pyxoMuM (ochopoM Ta cepeHIM KallieM 3aCTOCYBaHHS PEKOMEHIOBaHO1
mo3u  MinepanbHUX 100puB  (NooPeoKop) mimBummmo mopiBHSHO 3
KOHTpoJieM 0e3 JMOOpHB BMICT 30JIbHUX €JIEMEHTIB y CKJIajai CHpoi Mach
KopeHermnoniB: kamiro — Ha 0,28, Hatpito — Ha 0,37, anbdha aMiHHOTO a30Ty
— Hua 1,19 wmr-exB./100 r cupoi Mmacu. lle 0OyMOBHIIO TEHICHIIIIO
3HIKCHHSI JIOOPOSKICHOCTI HOPMaJIbHO OYHMIIEHOTO COKY TMOPIBHSHO 3
BapianToM 0e3 mobpuB Ha 1,7% Ta MABHIIMWIO BTpaTH IYKPY B MEJICI HA
0,22% (Tabm. 4.6).
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Tabruys 4.6 TexHoJIOTiYHA AKICTH OYPAKIB LYKPOBUX Y JIaHII CiBO3MiHU 3
TOPOXOM 3a pi3HUX cucteM yaoopenns, YJIJICC, 2008-2010 pp.

= = = ) > = z
s2| 28| E2| Be|E-% | B E&
= .E = _E g 'E §}°“ = E S S E =
N | BHeceno 8 g 8z §8 | |25 E&| g%
| ATDa PE| 5| 25| sE|Ecfey zz| E8
: Kr/ra %: ﬁa: Zn: g_“;’ é%‘% 25 ‘Eg
<o Z = 2| §=|SFE 3E| &g

g| 78| 8 STE |28 2

I | bes noGpus 464 | 102 | 321 | 198 | 922 | 123 | 429

(KOHTPOIIb)

3 [NooPeoKso 492 | 139 | 440 | 220 | 905 | 118 | 538
15 [Ni30PsoKso 493 | 152 | 470 | 228 | 900 | 109 | 521
18 [ NaoPooKoo 472 | 131 | 434 | 206 | 910 | 118 | 524
20 [NooPsoK130 513 | 134 | 446 | 208 | 916 | 119 | 536

4 | N120PsoK120 5,09 1,39 4,69 2,26 90,1 11,4 5,60

5 [ NooPsoKoo+
40 T/ra rHOIO
6 |40 1/ra rHOIO 4,70 0,87 3,33 1,95 92,2 12,5 5,61

4,95 1,23 4,43 2,16 90,2 11,7 6,27

10" | Cunepar 4,66 100 | 307 | 198 | 922 | 120 | 438

(ripunns 6ina)

11 | NooPsoKoo+

4,72 0,99 3,65 | 2,05 91,6 122 | 5,50

cujiepar
12 | NooPsoKoo+
cuzepar + 4,68 1,12 3,86 2,02 92,1 12,5 5,96
cosoma
HIPos 0,20 0,05 0,14 0,07 4,4 0,5 -
P, % 2.4 18 22 1,7 21 2,0 _

30utbIIeHHsT 103U MiHepanbHuX go0puB y 1,3 pasu (Ni2PsgoKi2o)
00yMOBHJIO TIOJANIbIIIE HE3HAYHE ITiABHINCHHS 30JbHOCTI KOPEHEIUIOMIB Ta
MOTIPIIECHHS] TEXHOJIOTTYHHMX sikocTel. [Ipw 1mboMy BUIXIJ IyKpY Ha 3aBOJII
TiABATIMBCS 1 cTaHoBUB 5,60 T/ra, 10 MOPIBHIHO 3 PEKOMEHIOBAHOO JT03010

no6puB Oyno Ginbire Ha 0,22, koHTposeM 6e3 noopus —Ha 1,31 1/ra.
HemponykTuBHi BTpaTH LyKpy B Mesci 3amexand Big 30a-
JIAHCOBAHOCTI JJOOPHWB 3a eJIeMEHTAMHU JKUBJICHHS. 301IbIIECHHS JO3H a30Ty Y
1,5 pa3u miABHITUIO BMICT ayib(ha aMiHHOTO a30Ty y CKJIaji 30s1 Ha 0,3 Mr-
exB Ha 100 r cupoi Macu Ta 36iIbImMIO BTpaTH mykpy B Mesrsici Ha 0,08%.
[MigBumenHs 1031 Kaiio y 1,5 pasn 00yMOBWIO TEHACHIIIIO TMOKpAIIaHHs
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OOPOSIKICHOCTI HOPMAaJbHO OYHINEHOro coky Ha 1,1% mopiBHSHO 3
PEKOMEHJOBAHOIO 7103010 JT00PHB Ta 3MEHIIHIIO BTPATH IIyKPY B MeJIsCi Ha
0,12%. 36impmenns y 1,5 pasu mo3m docdopy y ckmani moOpuB He
BILIMBAJIO iICTOTHO HAa TEXHOJIOTIYHI SIKOCTI KOPSHEIUIOMIB.

INokpamaHHsi TEXHOJOTIYHUX SKOCTEH KOPEHEIUIOJIB BHSBJICHO 3a
OpraHiyHOi cHCTEeMHU ymoOpeHHs OypskiB IykpoBux. BaecenHs 40 T1/ra
THOIO 200 3aCTOCYBaHHS Ha JOOPMBO 3€1e€HOI MacH Tipumili 0101 cTabimizy-
BaJIO BMICT 30JIbHUX €JIEMCHTIB 1 alTb(ha aMiHHOTO a30Ty Y CKJIA/Ii CHPOi 30JT1
KOPEHEILIO/IB Ha PiBHI KOHTPOIIO 6e3 T00pHB.

Buxin nmykpy Ha 3aBoji 3a BHeCEHHs THOrO OyB Ha 1,12 T/ra BUIMM
MOPIBHSHO 3 3€JIEHUM JOOpWUBOM BHACIIZAOK IJIBUIICHHS BpPOXKAaHHOCTI
KOPEHETIIO/IB.

3a TpaauIiiHOI OpraHO-MiHEPATLHOI CUCTEMH YAOOPESHHS Ha YOPHO-
3eMi THIIOBOMY BIUIYTYBAaHOMY JIETKOCYTJIMHKOBOMY OJICP)KaHO HAMBHIIUN
edext. BHecenns minepanbsHux 100puB i THOIO (NoogPsoKoo + 40 T/ra THOMO)
3a20e3MeYnsIo0 TEXHOJIOTIUHI SKOCTI KOPEHEIUIONIB Ha PiBHI BapiaHTy 3 MiHe-
PaJBHOIO CHCTEMOIO YAOOPEHHS: BTpaTH IyKpy B MeJsici cTaHOBHIH 2,16%,
TIOOPOSIKICHICTh HOPMAJTLHO ouwnmieHoro coky — 90,2%. [lpu mpomy 3a
paxyHOK 1CTOTHOTO IIiJIBUIICHHS BPOXKAHHOCTI KOPEHEIUIOMNIB JOCSTaBCs
HaWBUIIMK BUXiJ IIyKpY Ha 3aBofi — 6,27 T/ra.

Ha TtexHoJOTiYHI SIKOCTI KOPEHEIUIOAIB MaJl0 TIO3MTHBHHUI BIUIMB
BIIPOBA/DKCHHSI €IEMEHTIB OioJorizamii B cucreMax ynoOpeHHs. BreceHHs
MiHepabHHUX JT00pHB 1 3enmeHoi Macu ripuwniii 01101 (NooPsoKoo + cumepar), a
TaKOX X MOEIHAHHS 3 320PIOBAHHIM Ha JOOPHBO COJIOMH IIIICHHIII O3UMOI
(NooPsoKoo + cuaepaT + coroma) 3MEHIIyBaJIO BMICT 30JbHHUX €JIEMEHTIB 1
anb(a aMiHHOTO a30Ty y CKJIJi CHUPOi 30JM TIOPIBHSHO 3 MiHEPAJIHLHOIO
cucteMoro ynoopenns. [Ipu nmpomy T0OpOSKICHICTE HOPMAIBHO OYHIIICHOTO
COKY MaJyia TEHJCHIfO JO MiABHUIICHHS — BimoBimHo Ha 1,1% Ta 1,6%, a
BTpaTy IyKpy B MeJsci 3meHmryBauch Ha 0,15% Ta 0,18%. Buxin nykpy Ha
3aBOJIi 32 MOEIHAHOTO BHECEHHS MiHEpaIbHHX JOOpUB 1 3€JEHOI Macu
ripumii 6inoi craHoBuB 5,50, MiHEpaTbHHUX JOOPUB, 3€JIEHOI MAacH TipyHIl
01101 Ta COJIOMH IIIIEHMII 03UMOI — 5,96 T/ra.

OTxe, 3ampoBaDKEHHS 3aX0J(iB OioJorizamii B cucTeMax ymoOpeHHS
OypsIKiB I[yKpOBUX 3a 1IX BHUPOIIYBaHHA HAa YOPHO3EMi THIIOBOMY
BIJIYTYBAaHOMY JIETKOCYTJIMHKOBOMY BH3HAYCHO C(PEKTUBHUM, TaKUM IO
CIIpUs€ TIOKPAIICHHIO TEXHOJIOTIUHI SKOCTI KOPEHETUIOIB 1 MiIBUIICHHIO X
MPOIYKTHBHOCTI.
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4.2 IlunaMika Bpo:KaiiHOCTI Ta sIKOCTI 3epHa mmeHuui o3umoi 3a 20-35
piuHOro 3acTOCYBaHHA 100pUB

Cucrema yanoOpeHHS € OJHUM i3 HaWe(EKTUBHIIINX 3aXOIiB
MiJIBUINEHHS BPOXKaHOCTI Ta MOKpAIaHHA SKOCTI 3epHa MIICHMIII 03UMOi
[60, 102, 161, 170].

EdextuBHiCTE NOOpPHB MOMITHO 3aJI€XWTH BiX piBHA 3a0€3Me4eHHS
IPYHTY TIO)KUBHAMH PEUOBHHAMH, TTOTIEPETHIKA Ta 0cOONMMBOCTEH copTy. 3a
JaHUMH TeorpaiqHoi Mepexi [IOCIHiliB Ha YOpHO3eMi BHIIyTYBaHOMY
e(EeKTUBHIUMH J103aMH MiHEpAIBHUX JOOPHB i MIIESHUIIO O3UMY B JIAHIT
CiBO3MiHM 3 BUKO-BIBCOM Ha 3eJIeHUH KOPM € N30-40P40-60K40, KyKypy13010 Ha
cunoc — NeoPsoKao; Ha gopHO3eMax omimzoneHUX — BiAMOBITHO Nag-s0PsoKeo
Ta Ngo-90P45.60Ke0-80 [161].

[linBuIeHHsT BpOXKaifHOCTI Ta ITOKpAIEHHS SKOCTI 3epHa MIIEeHHII
03UMOI IIOMITHO 3JIE)KUTH B a30THOrO >KMUBJIEHHS. BUCOKI 103M a30THUX
JOOpUB B OCHOBHE YJOOpPEHHS OOYMOBIIIOIOTH IHTEHCHBHHUH PO3BHTOK
MIICHUIl O3MMOi B OCIHHIN Tepioj, TPHUTHIYYIOTh CHHTE3 IYKpiB Ta
noripuytots ii nepesumisimo. Tomy B.M. Makapenko [190] BBaxae, 1mo B
OCHOBHE y/IOOpEeHHSI i€l KyJIbTYpH HEOOXiTHO BHOCUTH HEBEIMKY KiJIbKICTh
A30THHUX JIOOPUB, IEPEBAKHO HA TPYHTAX 3 HU3bKUM PIBHEM POIFOYOCTI Ta 3a
BHUpOIyBaHHS 1i micist HeO00OOBHMX ToNepenHUKiB. EQekTHUBHIIINM Ha
MOCiBax MIIEHMII 03UMO] € 3aCTOCYBaHHS a30Ty BECHOIO y 2-3 103aKOpEHEeBi
mipKuBIeHAs. [Ipo HEOOXINHICTh 3MEHIIEHHs 03U a30THUX TOOpUB 3a
BHUPOIIYBAHHS TIIICHWINI O3WMOI IMICJIsA KOHIONIMHW  BIIMIYaJoch B
nocmimkeHasx A.S. byku, JL.I'. 'amoBa [32], B.®. Caiika [265].

ABOTHE KUBJICHHS Ma€ iICTOTHHI BIUIMB Ha SIKICTh Ta Xap4yoOBY IIHHICTh
3epHa MIICHUII 03UMO1, 30KpeMa ITiBUIIECHHS B HOMY BMICTy O1JIKa, CHPOI
KieiikoBuHN Ta Kpoxmamio. Mocmimkenns [.M. [ocmomapenka [61]
CBiUaTh, IO OUIKOBICTh 3€pHA NIICHUI 3aJeKHUTh, IIEPEAyCiM, BiI
ONTHMAJIBHOTO 3a0e3MeucHHs 11 a30TOM, (i3i0NOTiYHO OOIPYHTOBAHHX J103
dbochopHrx Ta KamiHMX I00pHB, WICIAAl OpraHidHUX JO0O0pUB Ta
CIBO3MIHHOTO YHHHUKA.

Ha JlpaGiBCbKiif MOCHiqHIA CTaHI] BHECEHHS ITif] MINCHUIIO O3UMY
N4oP4sKss migBunmmo BMIiCT KJIEHKOBHHH B 3€pHI MOPIBHSHO 3 KOHTPOJIEM
0e3 moOpuB y JaHIl 3 BUKO-BiBcoM Ha 6,9%, Kykypymzoro — Ha 4,2%,
mroriepHoro — Ha 1,1% [284].
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Bucoka BpoxalHICTh Ta SKICTh 3€pHa MIIEHUII  O3MMOIL
3a0e3Meuy€eThcsl y TOJBOBIM CiBO3MIHI 32 OpraHO-MiHEPAJbHOI CHCTEMH
yaoopennss [108]. 3a mammmu pocmimxedns JILA. bapmreitna, I.C.
Ikapennoro, B.M. Slkumenka [8] BHeceHHs OpraHIYHHX IOOPHB Tij
MpocarHi KyJIbTYpPH CYIPOBODKYETBCS Y CIBO3MiHI TPUBAJIOIO MiCISAAI€IO,
3/IaTHOIO TTiIBHUIIYBATH MPOAYKTHBHICTE KyJIBTYp BIPOJOBXK 6-8 i HaBIiTH
6impmre 10 pokiB. EdexTuBHICTS MicHAail OpraHivHUX JOOPUB MPH LEOMY
3HAYHO 3aJIe)HUTh Biag (i310IOTIYHUX OCOOJUBOCTEH KYJIBTYp, THITY
TPYHTY Ta yMOB 3BOJIOKEHHSI.

3a BUpPOIIYBaHHS IIIIEHUIl O3WMOi B YMOBax HECTIHKOTro
3BOJIOKCHHSI Ha YOPHO3EMi OINiA30JICHOMY BaXKKOCYTJIMHKOBOMY KpaIluM
MONIEPEJTHUKOM TiJI 10 KYJNbTYpy Yy JApyriii poramii OyB BHKO-OBEC.
BposkaiiHicTs 11 3epHa micis BUKO-BiBca y BapiaHTi 0e3 JOOpPHB CTaHOBHIIA
5,12 T1/ra, mo Oimblle, HDK TICHs TONEPETHHUKIB KOHIONIMHK 1 TOPOXY
BigmoBimHo Ha 0,75 Ta 0,36 T/ra, abo Ha 17,2% Tta 7,6%. Y Tperiit poTarii
BpOXKaHICTh 3€pHA y JIAHI 3 KOHIOMIMHOIO MiJBUIIMIACH TOPIBHSHO 3
IpyTroro porarieio Ha 1,7 i craHoBuna 6,07 1/ra. Lle MoxkHe OyTH HaciIKOM
MOKPAILICHHS] YMOB a30THOTO >KUBJIEHHS 3a TPUBAJOrO 11 BUPOLIYBAaHHS B
CiBO3MiHI 3 YacTKOI0 6060BHX KyIbTyp 30% (Tadm. 4.7; 4.8).

BuecenHs y naH1i ciBo3MiHU 3 BUKO-BiBCOM NgoPsoKeo 3a0e3meuniio
BPOXKaWHICTh 3epHA MIICHUII 03MMOI y ApyTii potamii — 6,59 T/ra, Toxdi
SK B JIAHIII 3 TOPOXOM Ta KOHIONIMHOK 3a 103U H00puB NeoPsoKeo
YpOXKaNHICTh 3epHA BUABHIACH HIDKYOIO — BIAMOBiMHO 5,95 Ta 5,00 1/ra.
[ligBumeHHs BpOXaWHOCTI 3epHA TO BIJHOIICHHIO 1O KOHTPOIO 03
IOOpUB y JAHII 3 BUKO-BiBCOM cTaHoBWiIO 1,47 1/ra, 3 ropoxom — 1,19, 3
koutomuHO0 — 0,63 T/ra. Y Tperidi poramii B JaHII 3 KOHIOIIHHOIO
BpPOKalHICTh 3epHA IIBHIIMIACE JO KOHTpOII0 6e3 mobpuB — Ha 0,86
1T/ra. Hu3bka e(eKTHBHICTh MiHEpAIbHHX IOOPHB Y JaHIN CIBO3MIHH 3
KOHIOIIMHOKO MOTJIa OyTH CIIPUYHMHEHA MOTIPIICHHSIM BOAHOTO PEXUMY. 3a
JTAHUMH OKPEMHUX JOCII/PKeHb, KOHIOIIMHA 3[]aTHA BUCYIIYBaTH IPYHT JIO
rmiOuHK 1,5 M, 110 32 HECTIMKOro Ta HEAOCTaTHHOTO 3BOJIOXKEHHS MOXKE
CHPUYUHHTH 3HWKEHHS BPOXKaHHOCTI HACTYIHHUX MICIIs HEl KyJIbTyp [254].

SIKicTh 3epHa MIIEHWI 03MMOi 32 MiHEpaJbHOI CHCTEMH YIOOpEeHHS
MOKpAIyBaiach MOPIBHIHO 3 KOHTpoJeM Oe3 TOOpHUB: BMICT OLTKa B 3€pHi Y
JIaHIIl CIBO3MIHM 3 BHMKO-BIBCOM MiaBHIIMBCA Ha 2,3%, 3 KOHIOIIMHOI — Ha
1,7-2,6%, 3 ropoxom — Ha 2,2%
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Tabauys 4.8 YpoxkaiiHicTh Ta AKICTh 3epHA NMIIEHUIli 03UMO] Y JaHIi
ciBO3MiHM 3 BUKO-BiBCOM 3a pi3HUX cucteMm ynoopennsi, B/ICC,
2004-2009 pp.

Kykypynasa Ha 3epHo, BUKO-
Ne Ynoopenns Yno0penns oBeC, MIIEHUS 03MMa
Bap. KYKYPY/I3H Ha 3epHO NIIEHNIi 03UMOi | yposKaiiHicTh, | BMicT OijKa,
T/Ta %
1 |Be3 no6pus bes 100puB 5,12 10,8
(KOHTPOJIB) (KOHTPOJIB)
2 | NeoP75K40 NsoPs0Keo 6,59 13,1
23 | NooP75K40 Ni20Ps50K 60 6,33 13,5
19 |NeoP110K40 NsoP75Keo 6,68 13,1
25 | NeoP75Keo NsoPs0Koo 6,56 13,2
3 |NeoP75K40+ comoma NsgoPs0Keo 6,49 13,0
MILEHUL 03UMO]
5 | NeoP75K40 + 40 1/ra tnoro | NgoPs50Kso 6,36 13,2
12 |40 t/ra THOIO + conoma - 6,12 12,4
MILEHUL 03UMOT
HIPos 0,28 0,6
P, % 2.9 3,1

BuponryBaHHS TIICHHINI 03MMOi HAa YOPHO3EMi OIiI30JICHOMY 3
cepeHIM  piBHeM 3a0e3ledyeHHs pyxoMuM  (HochopoM  MO3UTHBHO
BIIIYKYBAJIOCh Y IPYTiid poTarlii Ha 30UtbIeHHs y 1,5 pasu no3u pochopHux
noOpuB. Y JaHKaxX 3 KOHIOMIMHOIO Ta TOpoxoM NeoP7sKeo 3a0e3meuriio
BpOXKalHICTE 3epHa BiAmoBimHO 5,11 Ta 6,15 1/ra, Buko-BiBcoM NgoP75Keo —
6,68 T/ra, M0 MOPIBHAHO 3 PEKOMEHIOBAHOIO IT030I0 JOOPHB OOYMOBHIIO
TEH/ICHIIIO TiABUIICHHS BpOXXalHOCTI BifmosinHo Ha 0,11, 0,20 Ta 0,09 1/ra.
Le cBiquuTh TIPO JOIIIBHICTH 30UTBIICHHS 103U (pocdopy y CKiIalli TOBHOTO
MiHepansHOTO n1oOpHuBa Ha 20-30%.

OnTUMaNbHOIO 103010 TOOPHB 332 BUPOIIYBAHHS MIICHUIN O3MMOI Ha
YOPHO3EMi OMiA30JICHOMY Ba)KKOCYTJIMHKOBOMY ITICJISI KOHIOIIMHHU Ta
ropoxy BusHaueHO NgPsoKeo 31 cmiBBigHOmenHsM N:P:K = 1:1:1; Buko-
BiBca — NgoPsoKeo 31 criBBigHOmendsM N:P:K = 1:0,8:0,8.

3acTocyBaHHs i TIICHUIFO O3UMY MiHEpalbHUX 0OpHB Ha (HOHI
micisizii conomu un 40 T/ra THOIO BHECEHMX IIiJT TIEPEATIONCPETHUK OYPSIKU
IyKpoBi Oyino Mano edextnBHMM. Jlnme y napyrid poramii B JaHIi 3
KOHIOIIMHOIO ~TICTIIMiST  OpraHivHux J00puB 3a0e3meumsia  TCHICHIIIO
MIJBUIICHHS BPOXKaWHOCTI 3€pHA MIICHMIN 03UMOI1 — BiamoBigHo Ha 0,10
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ta 0,19 T/ra. Y JaHKax 3 TOPOXOM Ta BUKO-BIBCOM BHU3HAUCHO TCHJICHIIIIO
JI0 3HIDKEHHS BPOXAWHOCTI, IO BKa3zye Ha MEBHHH Je(illUT a30THOTO
KUBJICHHA. [lOKa3HUKM SIKOCTI 3epHa, WpPH I[HOMY, 3aIUIIATUCH
CTaOlUTBHUMU.

HeedexTHBHUM BU3HAUY€HO BUPOILYBaHHS IIIEHHI O3UMOI II0
MicIsAI THOXO 1 COJIOMM BHECEHHUX Tijl Oypsiku mykpoBi (40 T/ra rHOrO +
conmoMa mmieHMIi o3uMoi). IlopiBHAHO 3 BHECEHHSAM PEKOMEHIOBAHOI
03U JTOOpUB TijJ MIICHHUIIO O3MMY B YCIX JaHKaX CIBO3MIHH iCTOTHO
MOTipIIyBajach SKiCTh 3¢pHA: Y JIAHIlI 3 KOHIONIMHOIO BMICT OiJTka B 3€pHI
MImeHuI o3umoi 3smeHmmmBcs Ha 0,5-0,8%, ropoxom — 1,6%, BuKo-BiBCOM
— 0,7%. Ilpu poMy y JaHII 3 BUKO-BIBCOM IICIISis OPTaHIYHUX TOOpPUB
MIOMITHO 3HM)KYBaJla BpOKalHICTh 3epHa nmIeHui oznmoi — Ha 0,47 1/ra.

Ha dopHO3eMi THIIOBOMY BIUTYTYBAaHOMY CEpPEIHBOCYTITHHKOBOMY
(yMOBH HECTIHKOTO 3BOJIOKCHHS) KpAlUMH MOMEPEIHUKAMH i
MIIEHUII0 03UMY BH3HAYEHO TOPOX 1 BHKO-OBec. BpokaifHiCTh 3epHa
MIIEHUII 03WMOI BHPOIINEHOI Ticls TOpOXy Yy BapiaHTi 0e3 noOpuB
cra"oBuia 4,51 1/ra, BuKko-BiBca — 4,01, ToAil K IMiC/IS KOHIOMIUHHA — 2,85,
penbku ouiiHOl — 3,57, KyKypy/a3u Ha 3eyieHui xopm — 3,87 T/ra (Tadm.
4.9; 4.10).

BHeceHHsT peKOMEHIIOBaHOI J103W MiHEpalbHUX J0OpUB (TaHKa 3
PEIbKOIO OJIIHHOI, TOPOXOM, KYKYPYJ30K0 Ha 3€JICHHA KOPM, BHKO-
BiBCOM — N4oPsoKeo; KoHIOmMMHOIW0 — N6oPs0Ks0) 320€3m€Umio miIBUIICHHS
BPOXaHOCTI IMIIEHHII 03UMOi TOPIBHSAHO 3 KOHTpoJieM 0e3 o0puB y
JIAHI 3 PeIpKOI0 OMiifHO — Ha 1,24 T/ra, ropoxom — Ha 0,90, KyKypy-
J3010 Ha 3eneHuid kopM — Ha 2,01, BuKo-BiBcoMm — Ha 1,20, KOHIOITUHOIO —
Ha 1,04 1/ra, abo BigmoBigHo Ha 34,7%, 20,0%, 55,1%, 29,9% Tta 36,5%.

MiHepanbHi J0OpHBa ICTOTHO MIABHIIMIM BMICT OUIKa B 3€pHI
MIIEHUII 03MMOI TIOPIBHIHO 3 BapiaHTOM 0e3 10OpHB: JIAaHII 3 PeIbKOIO
oxiiHoro — Ha 1,8%, ropoxom — Ha 1,7%, KYKypyI30I0 Ha 3eJIEHUI KOPM
—Ha 2,1%, Buko-BiBcom — Ha 1,9%, koHromuHow — Ha 1,7%.

BHecenHst MiHepalbHUX AOOpHUB TN TIICHUII0 O3UMYy Ha (HOHI
MICIAIIT COJIOMH BHUSBIIIOCH €(DEKTHBHUM JIMIIE V JAHI 3 KyKYpPYI3010 Ha
3eleHNH KopM. 3a  paxyHOK MICIAZil COJIOMH, BHECEHOI i Tepea-
MOTIEPETHUK, BPOXKAWHICTh 3epHA MINEHHIN 03MMOI migBuinmiack Ha 0,32
T/ra. B maHkax 3 peabpKOI OJIIHHOIO, TOPOXOM, BHKO-BIBCOM Ta
KOHIOITMHOK €(EKTUBHICTh TMICIsIAIl COJIOMH BHECEHOI IIiJ Tiepen-
TIOTIEPETHUK OYPSKH IyKPOBi Oyia HeicToTHOO. licimsmis comomu momMiTHO
He BIUTMBAJIA HA SKICTh 3€pHa IMIICHHI 03UMOI.
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Tabauys 4.10 YpoxaiiHicTh Ta IKiCTh 3epHA MIIEHUIi 03UMOI y JIaHITi
ciBO3MiHM 3 KOHIOIIUHOIO 32 Pi3HUX cucTeM yaoOpenns, BLIJICC,
2011-2013 pp.

Bypsiku nykposi, sumiHb spuii,

Ne YnoopeHnns Ynoopenns KOHIOLIHMHA, NIIECHULSI 03MMa
Bap. OypfIKiB HYKPOBHX NIIeHUNi 03MMOI |  yposkaiiHicTh, BMicT 0i/1Ka,
T/ra %
11 |Be3 nobpus be3 no6pus 2.85 123
(KOHTPOJIB) (KOHTPOJIB)
2 | NiooP100Ki00 NeoPsoKeo 3,89 14,0
+
4 |NiooProokoo * conoma | b xe, 4,04 142
IMIIEHULI 03UMOI]
+
13 |NiooP100Ki00+ 50 1/ra NesPsoKeo 423 14,4
THOIO
HIPos 0,21 0,6
P, % 2,7 2,9

[NozuTHBHUI BIUIMB Ha BPOXKAWHICTh 3€pHA MIICHWII O3UMOi Maja
MICIsMisE THOK, BHECEHOTO T  TEpPEATONepeHUK OYypsSKA  I[yKpOBI.
3acrocyBanHst 30 T/ra THOO TIiT TEPEATTONICPEHNAK 3a0€3MEUIIIO TiBHIIICHHS
BPOXXAHHOCTI 3€pHA IMIEHMII 03MMOi 3a paxyHOK HOro Mmiciamii y JiaHmi 3
PEIBKOIO OJIIITHO0, TOPOXOM, KYKYPY/I30I0 Ha 3€JICHHIA KOPM, BUKO-BIBCOM —
Bianosiguo Ha 0,17, 0,28, 0,40 Ta 0,10 1/ra. do3a rHoro 30 T/ra y micisii He
MaJia TIOMITHOTO BIUIMBY Ha SIKICTh 3¢pHA IIICHHIN 03UMO] 3a 11 BUPOIITyBaHHS
TTiCIIS 3a3HAYCHUX TIOTIEPETHHKIB.

BHecenHs y aHIi ciBO3MIHM 3 KOHIOIIHMHOIO TiJ] TIepermonepenauk 50
T/Ta THOIO TIOMITHIIIIEe BIUIMBAJIO Y IICIAAIl HA BPOXKAWHICT Ta SKICTh 3epHa
TIICHUI 03UMOI. 33 paxyHOK MICIS/ii THOI BPOXKAWHICTh IMIICHHIN O3HMOi
miguimiaack Ha 0,34 1/ra, BMICT OlIKa B 3¢pHI MaB TEHJICHIIIIO JI0 3pOCTaHHS
—ma 0,4%.

Ha 4dopHO3eMi THIIOBOMY BHIYTYBAaHOMY JIETKOCYTITHHKOBOMY
(YMOBH [TOCTATHBOTO 3BOJIOKEHHSI) 3 ITIBUIICHUM piBHEM 3a0e3TCUCHHS
(dochopom Ta cepeHIM KaslieM BHECEHHS ITiJ[ MIISHUII0 03UMY JI03H a30Ty
Neo MiIBAITMIO BPOXKAWHICTh 3€pHA MOPIBHSIHO 3 KOHTpOJieM 0e3 J00puB
Ha 0,44 T/ra, BmMicT Oinka — Ha 1,1% (Tadum. 4.11).

[lomanpmie  migBUIIEHHS  MPOAYKTUBHOCTI  MINEHUII  O3UMOIi
criocrepirany 3a 30inbmeHHs 103 a3oTy y 1,5 pasu (Nog) i BHEeCeHHs
PEKOMEHJOBaHOT 103U a30Ty Ta coioMu Topoxy (Neo + cojioma ropoxy).
[TopiBHSIHO 3 1103010 a30Ty Ny BpOXKAWHICTh 3€pHA MIICHUII O03UMOI B
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3a3HAYCHMX BapiaHTax miaBummiack Ha 0,25-0,42 ta 0,26 1/ra BiINmoBiAHO.
BwicT Ginka B 3epHi NMIIEHUII 03UMOT IIPH IIbOMY MaB JIMIIE TEHASHIII0 10

3poctanng — Ha 0,1-0,3%.

Tabauys 4.11 YpoxaiiHicTh Ta IKicTh 3epHa NMIIEHUI 03UMO] y JaHIi
ciBO3MiHM 3 rOpoXoM 3a pi3HuX cucreMm ynoopenns, YJIJICC,
2007-2009 pp.

Ynoopenns Bypsiku 1yKpoBi, ropox, mieHHis
No Ynoopenns neHuui 03uMa
Bap. | OypsiKiB yKpPOBHX 03uMoY YPOKAIHICTD, Bmict | maca 1000
T/Ta oinka, % | 3epeH, r
1 | be3 nobpus (kouTpons) |be3 nodpus 5,55 13,1 53,9
(KOHTPOIIb)
3 | NooPeoKoo Neo 5,99 14,2 56,0
15 | N130PsoKoo Noo 6,41 14,4 58,0
18 | NooP9oKoo Neo 5,96 14,2 55,6
20 | NooPsoKi30 Neo 5,94 14,3 56,4
4 | Ni20PsoKi20 Nso 6,24 14,5 57,3
NooPsoKoo+ 40 1/ra Neo 6,05 14,4 56,2
THOIO
6 |40 1/ra rHo10 - 5,58 13,8 54,6
10 |Cunepar (ripunms 6ina) | - 5,57 13,6 534
1T | NooPsoKoo + cunepar | Neo 6,03 14,4 56,0
12 | NooPsoKoo + cunepar + | Neo + conmoma 6,25 14,3 57,5
COJIOMa IMIICHHIL TrOpOXY
HIPos 0,32 0,5 2.9
P, % 2,9 2.1 3,5
[IpocTexkuTH BIUIMB TICHSIi THOI, CHIEpATy Ta IOETHAHOTO

BHECEHHSI COJIOMHM 1 cuzepaTy mif OypsSKH IyKpOBi, HE Ma€ MOXIHBOCTI,
OCKUTBKH CTAIliOHApHUHM JOCTIA MIOHHO 3aKialy 1 JaHKa CIBO3MIHU 3
TOpPOXOM € ii NEPIIOLO JIAHKOIO.
OTxe, BUPOITYBaHHS TIICHULI O3UMOI Y JIaHIlI CIBO3MIHHU 3 TOPOXOM
HA YOPHO3EMi THUIIOBOMY BWIIYT'YBAaHOMY JIETKOCYTJIMHKOBOMY IO3HUTHBHO
pearyBaJio Ha WiJBHINEHHA JIO03M a30THUX AOOpHMB Ta X BHECEHHA 3
COJIOMOIO TOPOXY.
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4.3 Ypo:xkaiiHicTh Ta SIKiCTb 3epHAa KYKYPYA3HU

YpokalHICTh KYKYPY/I3H Ha 3€PHO 3aJICKUTH BiJl KITIIMATUIHHUX YMOB,
TEHEeTMYHOr0 TMOTeHIlany TiOpuay, Micisi B CiBO3MiHI Ta CHCTEMHU
ynoopenns [166, 173, 219].

3a manmvu B.I. 3omortoBa [119] 3acTocyBaHHS MOOpPWB ITiABHIIHIO
BpOXKalHICTh 3€pHAa KyKypyJI3uW 3a PI3HUX TiIPOTEPMIYHUX YMOB il
BupouryBaHHs Ha 11-50%.

VY3arampaenss B.1. 3omoToBuM [119] marux HoCiiKeHb 3 BUBUCHHS
BIUIMBY JOOpPUB Ha MPOMYKTHBHICTH KYKYpPYI3M Ha 3E€PHO MOKAa3ajo, II0
ONTHMANBHOIO 103010 MiHEPATBHUX JOOPUB 332 BUPOIIYBaHHA KYKypyI3H 32
HECTIMKOro 3B00KeHHSI € Neo.4sPs0-45Ke0-30. 11 miBumeHHst 10 NooPooKooss He
MaJIO TIOMITHOTO BIUTMBY Ha BPOXKalHICTh 3epHA KYKYpPYI3H.

Ha d4opHOo3emi OIi30IeHOMY BaKKOCYTJTHHKOBOMY 3aCTOCYBaHHS
mig Kykypymsy Ha 3epHO NeoP7sK4 y manmi 3 ropoxom 3abe3medmio
BpOXaiHICTh 3epHa — 6,54 T/ra, Macy OQHOTO KadaHa — 55 T, KUIBKICTh
kadaHiB — 185 Tuc. mT./ra, M0 MOPIBHSIHO 3 KOHTpoJeM 0e3 100puB OyIio
OuremuM BignosigHo Ha 0,80 1/ra, 18 r Ta 2,7 THC. mT./Ta (Tadmn. 4.12).

Kykypyzasa Ha 3epHO MO3WTHBHO pearyBajia Ha rocuieHe ¢ochopHe
uBJeHHs. 30inbieHHs 03U Gochopy y 1,5 pazu o0yMOBHIIO TEHACHIIIFO
3pocTaHHs BpokaiHOCTi 3epHa Ha 0,17 T/ra. BHecenus mixBumenoi y 1,5
pasu 103M a30Ty 1 Kayilo y CKJaJi PEeKOMEHIOBaHOI J03M IOOpWB He
BILJIMBAJIO ICTOTHO Ha BPOXKAMHICTh 3€pHA KyKYPYI3H.

OTxe, HA YOPHO3EMHHUX TPYHTaxX 3 CEPEIHIM piBHEM 3a0e3MCUCHHS
pyxomuM ¢ochopoM 1 MiABUINCHHMM BMICTOM PYXOMOTO Kajilo 03y
BHeceHHS (ocopHrx moOpuB  momimbHO —migBHOWMTH Ha  20%.
OnTHMAaIbHOIO JT030I0 MiHEPAJIBHHUX JOOPUB 32 BHUPOIIYBAHHS KYKYPYI3U
Ha 3€pHO Yy JaHIi CiBO3MIHM 3 TropoxoM Bu3HaueHO NeoPooK4o 3i
CITIBBiTHOIICHHSIM enieMeHTiB skuBiieHHs (N:P:K) piBaum 1:1,5:0,7.

BrecenHst pexoMeHIOBaHOI J03M  MiHEpaJbHHX JIOOpWB i3
3aCTOCYBaHHSM Ha TOOPHBO COJIOMH IIIICHHUII 03UMOi abo BHeceHHsIM 40
T/Ta THOKO HE 3a0e3Meumniio MiJBUIICHHS BPOKAWHOCTI 3epHA KYKYpYI3u
MOPIBHSHO 3 MIHEPAIbHOIO CHCTEMOIO YAOOpPEHHSA. YPOXKalHICTh 3epHa
KyKYpyA3H B 3a3Ha4€HHX BapiaHTax CTaHOBWJIA 60,57-6,59 T/ra, KiJIbKICTH
KauaHiB — 55,6-56,1 Tuc. mr./ra, Mmaca ogHoro kayana — 187 r, mo Oyno Ha
PiBHI BapiaHTy 3 PEKOMEHI0BAHOIO JI030I0 MiHEpPAJILHUX JTOOPUB.
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Tabauys 4.12 YpoxaiiHicTh KyKypPy/I3H Ha 3€pHO 32 Pi3HUX cUCTEM
ynodpenns, BJIICC, 2002-2007 pp.

Ne YpoxaiiHicTb, KiabkicTns Maca oaHoro
Bap. Bueceno 100pus T/Ta NMoYaTKiB, MOYaTKY,
THC. IIT./Ta r
1 |Be3 no6pus (KOHTPOJIb) 5,74 52,3 167
2 |NeoP75K40 6,54 55,0 185
23 | NooP75Ka40 6,55 55,2 184
19 | NeoP110K40 6,71 56,9 189
25 | NeoP75Ks0 6,59 55,4 184
3 |NeoP75K40 + conoma mmenni 6,57 55,6 187
03UMOi
5 | NeoP75K40 + 40 1/ra raoro 6,59 56,1 187
12 |40 1/ra raoro + conoma 6,40 54,7 181
TIICHHI 03UMOi
HIPos 0,32 2,4 7,8
P, % 3,0 2,5 3,7

3a opraHigHOl 3 ejxeMeHTaMH Oiosorizamii cucremMu ynodpenus (40
T/Ta THOKO + COJIOMA TIIICHHUIII O3MMOi) BUSBJICHO TCHJCHIIIO JI0 3HMKECHHS
BPOXAMHOCTI 3¢pHA KYKYPY/I3H MOPIBHSIHO 3 BHECEHHSIM PEKOMEHIOBAHOI
no3u 1oopuB (NeoP75K40) Ha 0,14 T/Ta.

OTxe, BHECEHHS MiHepaJIbHUX JOOPWB 1 THOIO TiJ KyKypya3y Ha
3epHO B yMOBaxX HECTIMKOIO 3BOJIOKCHHS HAa YOPHO3EMi OIIiJI30JICHOMY
BKKOCYTJIMHKOBOMY IOPIBHSHO 3 MiHEPAJILHOK CHCTEMOIO YIAOOPEHHS HE
3a0e3Meunsio MiABUINCHHS BPOXKAaWHOCTI 3epHA Ta 3 €KOHOMIYHOI TOYKH
30py Oymo HeedekTuBHUM. [loemHaHHS MiHEpaTbHHX TOOPHB i COJOMHU
MIISHUII 03UMOi He TTOTPeOyBaIo T0IaTKOBUX (iHAHCOBUX BUTPAT, @ TOMY
OyJI0 EKOHOMIYHO Ta EKOJIOTIYHO BHIPABJAHUM, OCKUIBKH CIIPHSIO
MTOKpAIIaHHIO 0aJaHCy OPTraHivHOI PEYOBHHU IPYHTY.

4.4 YpoxaiiHicTh KyJbTYp 3a micasaii 1oopus

BuBueHHS michsii OpraHiyHUX 1 MiHEPAIBHUX JOOPUB € BaXKJIMBHM
eTarioM B ONTHMi3amii cepeaHbOpiYHOi J03M BHECEHHS A00pWB Ta ii
PO3MOITy MK KyJIbTYpaMH 3epHO-0ypsIKOBOI ciBo3MiHH [8, 60, 96].

Ha nymky FO.A. Tonkans [294] miHepanbHi 1 opraHiysi 1o0puBa y
3epHO-0ypSAKOBii CIBO3MIHI CIIiJi BHOCUTH IiJl KYJIbTYPH, sIKi 32a0€3MeUyOTh
HaWBHIy E€KOHOMIUHY Bimjmady: OypsSKH IIyKpOBi, TMIICHHIS 03UMa,
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KYKypyJ3a Ha 3epHO. I[HII KyJnbTypud CIBO3MIiHH, SIK SYMiHb SPHH,
KOHIOIIIMHA, TOpPOX, cialKille pearyloThb Ha TpsME€ BHECEHHS J00pHB, a
TOMY BOHHU €()EKTHBHI y MICIISIil.

Hocmimkennss ['M. Tocnomapenka [61], FO.A. Tomkams [294]
cBiquath, mo B Jlicocteny HaileeKTHBHILIOW € cHCTeMa YAOOpEHHS, sSKa
MOEHYE BHECEHHS OPTraHiYHUX 1 MiHEpaJbHHUX JOOpWB TNl TpocarHi
KynbTypu (OypsIKH IyKpOBi, KYKypyI3y Ha CHJIOC) Ta MiHEPAIFHHUX TOOPUB
MiJ] TIICHUIF0 03uMy. Takuil po3moiil J0OpWB y CiBO3MIHI 3abe3meuye
BHCOKY MpPOMYKTUBHICTH KYJBTYp, SKi Kpalle pearyioTb Ha TMPsSMY [Iit0
oOpHB, 1 CTBOPIOIOTH Yy MICHSAAil JOCTaTHE MiHEpAJIbHE KUBJICHHS IS
rOpoOXy, SYMEHIO Ta OaraTOpiYHUX TPaB.

Ha dopHozemi omig301eHOMY BaXKKOCYTJIMHKOBOMY SAMIHB SIPHH,
KOHIOIIMHY Ta TOPOX Y 3€pHO-OYPSAKOBIH CiBO3MiHI BUPOITYBAIN Y IiCISAAIT
no0pHB, BHECEHUX MiJ Oypsku mykpoBi. Halikpamie Ha micisgiro po0pus
pearyBaB sumiHb sApuil. 3a m03u Ni2Pi00Kis0 mia momepennuk Oypsiku
IIyKPOB1 BPOXKaWHICTh SIMMEHIO SPOTO MOPIBHSIHO 3 KOHTpOJIeM 0e3 JoOpHB
migBummiacek Ha 1,15 1/ra (tadm. 4.13). KontommHa, sika BUKOPUCTOBYBAIa
Ipyruid pik micnsaaii MiHepambHHMX J00pHB, MiABHINYBaja BpPOXKaWHICTH
3eneHoi macu Ha 1,0 T/ra. ['opoxX MOMITHO MeHIe pearyBaB Ha MICISiO
JIOOpUB, TiABUIIMBIINKA BPOXKAaWHICTh 0 KOHTPOJO Oe3 IOOpUB JuIlle Ha
0,19 1/ra.

36inbmieHHs 703U a3oTy abo dochopy y 1,5 pasm y ckuami
MIHEPAJIBHUX JOOPHB BHECEHUX TiJ TIONMEpPEIHUK OypsSKd IYKpPOBi
MiABAIIYBaNO iX €(eKTHBHICTh y MCHAAil. YPOXKaHHICTh SIMEHIO SPOTO
TIOPIBHSAHO 3 KOHTpoJIeM 0e3 JoOpHB 3a MiABHILIEHHS 03K a30Ty 3pociia Ha
1,40 1/ra, docdopy — Ha 1,27; KOHIOIMIMHM — BigmoBigHO Ha 1,6 Ta 2,2;
ropoxy —Ha 0,19 ta 0,30 1/ra.

Baromoro BusiBHIIach Micisdis JOOpUB 3a 3aCTOCYBaHHS MMiJ OypsaKH
IIyKpOBi MiHEpaNbHUX MOOPHWB i THOIO 3a OPTaHO-MiHEpaNbHOI CHCTEMH
YIOOpEHHS.

Buecennst minepanpaux noopuB 1 comomu (Ni2oPiooKiso + comoma
TMIICHUIII 03UMOi) TIi/I MOTIEPETHUK MaJlo TaKUi e BIUIMB Ha BPOXKAMHICTH
SIYMEHIO SIPOT'O, KOHIOIIMHU Ta TOPOXY, K 1 BHECCHHS MiHEpaJIbHUX JOOPHUB
i THOIO (Ni20P100Ki40 + 40 1/ra THOW0). YpOXKAHHICTH SUMEHIO SPOTO B
3a3Ha4YeHMX BapiaHTax MiJABHIIMIACH IIOPIBHIHO 3 KOHTpOJeM 0e3 1o0puB
Ha 1,82-1,91 1/ra, koHromuHu — Ha 2,2-2,7, ropoxy — Ha 0,33-0,38 T/ra.
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Tabauys 4.13 YpoxaiHicTh KyJbTYpP 3epHO-0yPsAKOBOI CiBO3MiHH Y
micasiaii noopus, BACC, 1996-2005 pp., T/ra

Ne BHeceHo 100puB mix Sluminb 3 miaciBom | Konrommna, Topox,
Bap. TONEepPeTHUK KOHIOIINHH, 1997-2002 2000-2005
OypsSIKM IIYKPOBI 1996-2001 pp. PP- PP-
Be3 106puB (KOHTPOIIB) 2,75 21,1 2,76
2 | Ni120P100K140 3,90 22,1 2,95
23 [ NisoP100K140 4,15 22,7 2,95
19 | Ni20P150K140 4,02 233 3,06
25 | N120P100K210 3,77 22,9 3,02
3
N120P109K140 + conoma 4,66 233 3.09
TIIICHUI[1 O3UMO1
Ni20P100K 140 + 40 1/ra rHOIO 4,57 23,8 3,14
12 |40 1/ra THOIO + SOJ’IOMa 437 227 3,22
TIIEHUI[l O3UMO1
HIPos 0,19 1,1 0,17
P, % 2,7 2,1 25

Buecenns rHoro i conomu (40 T/ra THOIO + COJIOMA TIIIICHUIT 03UMOT)
MOCTYNAJIOCH Y MICIAIT 32 epEeKTHUBHICTIO TpauLiiiHIi OpraHo-MiHepalbHIH
Ta CHCTeMaM ymoOpeHHs 3 BBEICHHSM CIIEMEHTIB Oioorisailii Ha mociBax
STIMEHIO SIPOTO 1 KOHIONIMHHM Ta MaJIO JIMIIE TEHICHIIO 10 ITiIBUIICHHS
BPOKafHOCTI Ha MOCiBaX TOPOXY.

Ha micnsinito 1oOpuB Kparie pearyBajiii BHKO-OBEC, SIKHI BUPOIITyBaIN
micist KyKypy/3u Ha 3epHO. BHeceHHs mij Hel MiHepalbHUX HOOpUB y 11031
NeooP75K40 320€3me4riio y micasaii mpupicT yposKaiHOCTI 3eJIeHOT MacH BHKO-
BiBca JI0 KOHTpoIto 0e3 n00puB — 4,0 1/ra. 30UIbIICHHS i KYKypya3y Ha
3epHO M03HW a30Ty y 1,5 pasw migBummino e(peKTHBHICTH MiHEpAIBHHX
nobpus y micmanii. [lpupict ypoxkaifHOCTI BHKO-BiBca  IIiJIBHIIMBCS
TIOPIBHSHO 3 KOHTpOJIeM 0e3 100puB Ha 5,3 T/Ta.

3a BHECEHHS THOIO 1 COJIOMH Ta BBEIEHHS €JIEMEHTIB Olosorizarii 1o
OpraHoO-MiHEPAJIbHOI CHCTEMH YJIOOpPESHHS MiJl MONEPEeAHUK KYyKypyI3y Ha
3epHO CIOCTEpiragy MOJAbIIe ITiABHUIICHHS BPOXKaHHOCTI BHKO-BiBca Y
micmsamii  moopus. Ilicmsamist NeoP7sKso + comoma mmrenwii — o3mmoi
3a0e3rednia MpHUpPICT 3eJICHOI Macu BUKO-BiBCa TMOPIBHSIHO 3 KOHTpPoOJIeM 0e3
nobpuB Ha 4,9, MinepanbHUX 10OpHB i THOO (NeoP75K4o + 40 T/ra rHOM0O) — Ha
6,3 T/ra.

Haiiumry edekTHBHICTD MiCisimii JOOPWUB BHSBICHO 3a ITOETHAHHS
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THOto 1 conomu (40 T/ra rHOrO + cojtoma TIIeHuI 03umoi). [Ipupict ypoxaii-
HOCTI 3€JIeHOI MacH BHKO-BiBCa MOPIBHSHO 3 KOHTpoieM 0e3 100puB
craHoBuB 7,4 T/ra.

Ha 4opHO3eMi THIIOBOMY BHJIYTyBaHOMY CEpEIHbOCYTIIMHKOBOMY BHE-
CeHHs TiJ monepeaHuKk Oypsku 1ykpoBi NigoP 100K 00 3a0e3neumnno y micmsimii
BpOXKaiHICTh STYMEH!O siporo — 3,03, mpHpicT 10 KOHTpoIto 6e3 100puB — 1,2
1/ra. Ilicmamis miHepanbHuX 1o0puB 1 cosomu (NigoPi00Kieo + comoma
TIIICHAIII 03UMOi) 3a0€3MeUIIN IPUPICT YPOKAWHOCTI 3epHA STIMEHIO SIPOTO
TIOPIBHAHO 3 KOHTposteM 0e3 noOpuB Ha 1,62, MiHEepansHUX JOOPUB 1 THOIO
(N100P100K 00 + 50 1/ra rHOMO) — Ha 1,80 T/ra.

Otxe, y 3epHO-OypsSKOBili CiBO3MiHI 3HaYHMH MPHUPICT YPOXKaWHOCTI
KyJIbTyp MOXKHa JOCSITH 32 paxyHOK micisiaii noOpuB. BupornryBanus
SIIMEHIO SIPOTO HAa YOPHO3EMHUX TPYHTaX IO MicIsii 100pHuB 3a0e3Mednsio
MIPUPICT YPOKAMHOCTI 3epHA TOPIBHSHO 3 KOHTposieM Oe3 mobpusB — 1,15-
1,91 1/ra, ropoxy — 0,19-0,38, 3eneHoi Macu KOHIOIWHU — 1,6-2,7, BUKO-
BiBca — 4,0-7,4 t/ra.

4.5 YpoxkaiiHicTh KyJbTYp y ciBo3MiHax 3a 50 piuHOro 3acTocyBaHHsA
J00puUB
4.5.1 Bypsiku nyKpoBi

JosrotpuBaie ympomoexk S50 pOKiB BUpPOLIYBaHHS KyJIbTyp Y
3epHO-OypAKOBHX  CIBO3MIHaX pIi3HOI CTPYKTYpH IIOKa3ajlio  Pi3Ky
nudepeHIiialio BpoXKaHHOCTI OypsKIB IIyKPOBHX, SKa 3ajekana BiJ
CHUCTEMH YIOOpEHHS Ta CTPYKTypH ciBo3MiH. Ha koHTpomi me 50 pokiB He
BHOCWJIM JTOOpHBa BPOXKAHICTh KOpPEHEIUIONiB Oyjla HaJITO HU3BKOIO: Y
IUTOIO3MIHHIM ciBo3MiHI — 18,8 1/ra, 3epHo-nipocamnHiii — 18,6, mpocarnHii —
17,1 Tt/ra. 30imbIIEHHS 4YacTKA NPOCAITHUX KyJIbTYp Y CiBO3MiHax
CYNMPOBOJKYBAIOCh 3HM)KCHHSM BPOXKaWHOCTI OypsKiB IykpoBux Ha 0,2-
1,7 1/ra, mo 3acBigduye 3HIDKEHHS IPUPOTHOI POAIOUOCTI IPYHTY (puc. 4.1).

Brecenns minepanpaux 100puB B 1031 Ns3P43Kys Ha 1 ra ciBo3minm
MiIBUIIYBaJIO BMICT €JI€MEHTIB JKMBJCHHS y IPYHTI, (opmyBano OiIbII
BHCOKHW piBeHb €(EKTUBHOI HOro pOMIOYOCTI Ta CYNpPOBOIKYBAIIOCHh
TIIBUIIICHHSIM BPOXKaMHOCTI OypsKiB IyKpoBHUX. [IOpiBHSHO 3 KOHTPOJEM
6e3 1oOpWB BpOXKalHICTH OYpSAKIB IyKPOBHX 3a MIHEPaJIbHOI CHCTEMH
yIOOpEeHHS MiBUIIMIACH Y IUIOJO3MIiHHIN ciBo3MiHi Ha 20,5 T/ra, 3epHO-
npocanHii — Ha 17,3 3a abcomrorHux mnoka3HukiB 39,3 Ta 35,9 T/ra.
HasBHiCTh y TJ10J103MiHHIN ciBO3MiHI OaratopiuHux 000OBUX TpaB
dopmyBano Bumuid (GoH 3abe3MedeHHs TIPYHTY a30TOM, ITOKPAIyBajo
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A30THE JKUBJICHHA 1 CYyNpPOBOJDKYBAJIOCH ITIJBUIICHHSIM BPOKaHHOCTI
OypSKiB IIyKPOBUX MTOPIBHSHO 3 3ePHO-TIPOCAITHOIO CiBO3MIiHOIO Ha 3,4 T/Ta.
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be3 no6pus N53P43K43  N53P43K43 + 6,6 N53P43K43 + I1I1
T/Ta THOIO
ITnogo3minua 3epHo-IIpocanHa [pocamxa

Puc. 4.1 Bpo:xaiinicTb 0ypsiKiB IlyKPOBHX 32/1€:KHO BiJl CTPYKTYpH CiBO3MiH
Ta ynoopennsi, bIIJICC, 1/ra, 2020-2022 pp.

HaiiBumii moka3HUKH BPOXKAKHOCTI OYPSKIB IYKPOBHX JOCSTAIH 32
TPaIUIiiHOT Ha OCHOBI THOIO CHCTEMH YIOOpPEHHS CiBO3MiH. 3a BHECCHHS
Ha 1 ra pimmi Ns3PssKss Ta 6,6 T THOWO ypokaiHICTh OypsKiB IIYKPOBHX Y
MJI0JI03MiHHIN ciBO3MiHI craHOBWIA 46,9 T/ra, 3epHO-TpocanHiii — 44,9,
mpocanHiid — 42,2 T/ra, o NOpiBHAHO 3 KOHTpOJIeM 0e3 J0OpHB BU3HAYEHO
BuiiuM Ha 28,1, 26,3 Ta 25,1 1/ra, BignoBigHo. Y IUIOJ03MIHHIN CIBO3MIHI
BpOXKaiiHicTh Oyjla HaWBHIIOI 1 NEepeBHIIyBaJla BpPOXKAWHICTE OYypsKiB
IyKPOBHUX Y 3€pHO-TIpOCarHiii ciBo3MiHi — Ha 2,0, npocanHiii — Ha 4,7 T/ra.

Bucokwii piBeHb epeKTUBHOI 1 MPUPOTHOT POAFOYOCTI POpMyBaBCS
3a JOBIOTPUBAJIOTO 3aCTOCYBaHHS y CiBO3MiHAX aJbTEPHATHBHOI OpPraHO-
MiHepalbHOI crcTeMH ynoOpeHHs. 3a BHeceHHsS Ha | ra piun Ns3PssKys Ta
MoOIYHOI MPOAYKLii ypokaiHiCTh OypsKiB IIyKPOBHX Y IUIOJO3MIHHIN
ciBo3MiHi cTaHoBuna 41,7 T/ra, 3epHO-ipocamnHiii — 48,2, nmpocanHiii — 38,8
T/Ta, MO MOPIBHSHO 3 KOHTPOJIeM 0e3 T0OpWB BU3HAUCHO BUINMUM Ha 22,9,
29,6 Ta 21,7 T/ra, BimmoBiAHO. Y  3epHO-TIpOCAmHill  CiBO3MiHI
aNbTepHATUBHE yJOOpeHHs 3a0e3MeYmio HaMBHINY BpPOXKAaWHICTH OypsKiB
IyKPOBHUX 3 MepeBaroo A0 II0A03MIHHOI CiBO3MIHHM Ha 6,5 T/ra, mpocarHoi
— Ha 9,4 1/ra. OYeBUIHO KiJIbKICTh HAIXOPKEHHS OPraHiuHOI PECUOBHHH
mo6iyHOT TPOAYKIII y TIPYyHT Y 3€pHO-TIPOCANHIA CiBO3MiHI Ta
PEIMPKYIALiS EIEMCHTIB JKUBICHHA Oynd HaWOUIBII CHOPUATINBI 32
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QNbTEPHATUBHOTO  YAOOpeHHA, 10 (opMyBajo BHILY €(QEKTUBHY
POMIOUICTb TPYHTY Y IIbOMY BapiaHTi.

3acrocyBaHHs AOOpPUB y CIBO3MIHAX MajO 3BOPOTHHUH BIUIMB Ha
IYKPHCTICTh KOPEHEIUIONIB OYPSKIB IIyKPOBHX IOPIBHAHO 3 iX BIUIMBOM Ha
BpokaiiHicTh. Ha koHTposi 6e3 M00puB IyKPHUCTICTh KOPEHEIJIONIB Oyia
HAaWBUINOIO: y IUIONO3MiHHIM ciBo3mini — 17,0%, 3epHO-mipocamHiid —
17,2%, mpocamuii — 17,4%. VY 1UI0m03MiHHIH CiBO3MiHI ITyKPHCTiCTh
KopeHerutoniB Oyna Ha 0,2% HWKYa, HDK y 3epHO-TIPOCANHIN CiBO3MIiHI Ta
Ha 0,4% wHwk4a, HDK y mnpocanHiid. [lpuumHOIO HBOMY MOXeE OyTH
MOCUJICHE a30THE >KMBIIEHHS POCIHMH OYpsKIB I[yKPOBUX Y IUIOJO3MIiHHIHN
CiBO3MiHi, OCKIJTbKA a30T 3aBXIU 3HWXKYE IYKPUCTICTh KOPEHEIUIOAIB,
CIPUYMHAIOYHN BiIPOCTAHHA MOJIOJUX JHCTKIB 1 IOJOBXYIOUH IEpPiof
Bererarlii pociuH (puc. 4.2).
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T/Ta THOIO
Inono3minHa 3epHo-TIpocanHa Ipocanna

Puc. 4.2 llykpucrictb OypsiKiB HYKPOBHUX 32JIe5KHO Bi/l CTPYKTYPH CiBO3MiH Ta
ynoopeunns, BIIJICC, 1/ra, 2020-2022 pp.

3HavyHe B3HIKEHHS IYKPHUCTOCTI KOPECHEIUIOMIB CIIOCTEpIrajid 3a
MiHEpaJIBbHOI CHCTEMHU yIOOpEHHS 3epHO-OypSKOBHX CiBO3MiH. BHeceHHs
MiHepaabHUX 10OpwB Ha 1 Ta pimmti B 1031 Ns3 P4 7K41 7 320e3meuno BMicT
IYyKPY B KOpEHEIUIoAax Yy IUIOA03MiHHIN ciBo3MiHi — 16,3%, 3epHO-
npocansidi — 17,2%. IlopiBHsIHO 3 KOHTposieM 0e3 IOOpUB IYKPHCTICTh
KOPEHEIUIOMIB 32 MiHepajdbHOI CHCTeMH YIOOPCHHsS 3HU3WIACh ¥
TUI0A03MiHHIH ciBo3MmiHi Ha 0,7%, 3epHO-TIpocanHiii — 30epiranachk Ha piBHI
KOHTPOJTIO.
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[TonanbIine 3HMKEHHS IyKPUCTOCTI KOPEHETUIONIB CIIOCTEPIrayid 3a
TPaIUIIifHOT Ha OCHOBI THOIO CHCTEMH YIOOpPEHHS CiBO3MiH. 32 BHECCHHS
Ns3P43Kyz + 6,6 T rHOIO Ha 1 Ta CIBO3MIHM IYKPHCTICTH KOPEHEIUIOMNIB Y
IUIOMO3MIHHIN CiBO3MiHI craHOBWia 16,5%, 3epHo-mipocamHin — 16,8%,
npocanHiid — 16,9%, 110 NOPIBHAHO 3 KOHTpoJeM Oe3 A0OpHB BH3HAYEHO
menmuM Ha 0,5%, 0,4% Ta 0,5%, BigmoBigHO. Y IUIOAO3MIHHIM CIBO3MIiHI
IyKPHUCTICTh KOPEHEIUIOAiB Oyja HIKY0I0, HDK Yy 3€pHO-TIPOCanHii
ciBo3mini — Ha 0,3%, mpocamHiit — Ha 0,4%.

3HayHEe 3HIKCHHS I[YKPUCTOCTI KOPEHEIUIONIB  00yMOBHIIO
3aCTOCYBaHHsI aJIbTEPHATHBHOI OPraHO-MiHEPAIbHOI CHCTEMH YAOOpEHH:.
3a BHeceHHS Ns3Ps3Kys + mobGiuna mpoaykimis Ha 1 ra  ciBo3MmiHM
IyKPHCTICTh KOPEHEIJIOAIB Y MIOA03MIHHIN ciBO3MiHI cTaHoBHIa 16,3%,
3epHO-TIpocamnHiit — 16,1%, mnpocammiii — 16,6%, 10 TOpPIBHIHO 3
KOHTpoJieM Oe3 moOpuB Bu3HaueHo HmkunM Ha 0,7%, 1,1% Tta 0,8%,
BIMOBIHO. Y MJI0I03MIHHIN Ta 36pHO-TPOCAITHIN CiBO3MiHAaX IIYKPHUCTICTh
KOpEHeIUI01iB Oyia HIK4Y0I0, HiK mpocanHii — Ha 0,3% Ta 0,5%.

biomoriuny mpomyKTHBHICTH OypsKiB I[yKpOBMX Haifkpaime
BioOpaxkae oka3HUK 300py mykpy. Ha xoHTpom 6e3 moOpus 30ip mMyKpy
OyB JOCHTH HHM3BKHM 1 CTaHOBUB Yy IUIOJIO3MIiHHIN ciBo3miHi — 3,17 T1/ra,
3epHO-TIpocanHiid — 3,19, npocanuiid — 2,94 1/ra. Tpuane ynpomoBx 50
POKIB BUPOIIYBaHHSI CITbCBKOTOCIIOIAPCHKUX KYJIBTYP Y 3€pHO-OypPSIKOBHUX
ciBo3MiHax 0e3 BHECEHHS MOOPHUB HETATHBHO IMO3HAYMIOCH HA e(DEKTUBHIN
POJIIOYOCTI YOPHO3EMY BIUTYTyBaHOMY. [IpW mbOMY y IDIOZO3MIHHIN Ta
3epHO-TIpOCcanHiil ciBo3MiHax 30ip mykpy BusHaueHo Ha 0,23 ta 0,25 1/ra
BHUIIIUM, HIXK y MPOCaIHii ciBo3MiHi (puc. 4.3).

3acTocyBaHHS 103M MiHepanbHHX 100puB Ns3PssKss HAa 1 ra
CIBO3MIHM ICTOTHO IMiJBHIIMIO OIOJIOTIYHY TPOAYKTHBHICTh OYpSKIiB
IyKpOBMX. 3a MiHEpanbHOi CHCTeMH yJOoOpeHHs 30ip LyKpy Y
IUIOMO3MIHHIH CiBO3MiHI cTaHOBHB 60,39 T/Ta, 3epHO-TIpocamnHiit — 6,14 1/ra,
10 MOPIBHSAHO 3 KOHTpOJIeM 0e3 JOOpUB BH3HAYEHO BUINUM — Ha 3,22 Ta
2,95 t1/ra. MiHepanbHi A00pWBa yABIYI  MIABUINMIM  Oi10JOTIYHY
MIPOXYKTHUBHICTH OYpPSIKIiB I[yKPOBUX O KOHTPOJIIO 6€3 100puB, MpH IIBOMY
30ip MyKpy y IUIONO3MIiHHIHA ciBo3MiHi OyB Ha 0,25 T/ra BUIIKM, HIXK Y
3epHO-TIPOCAITHIH CIBO3MIHI.

Hatiumry — OioyioriyHy MPOAYKTUBHICTH OYpSKIB  I[YKPOBHX
OTpYMAJIH 3a TPAJMIIHOI HA OCHOBI THOKO CHCTEMHU yIOOpPEHHS CiBO3MiH.
3a BHeceHHsa Ha 1 ra pimm Ns3PsKes + 6,6 T raoro 30ip mykpy y
IUTOO3MIHHIN CiBO3MiHI craHOBHB 7,73 T/ra, 3epHO-TIpocamHid — 7,52,
npocan#iid — 7,10 T/ra, M0 NOPiBHAHO 3 KOHTpOJIEM 0e3 JOOpHB BU3HAYEHO
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BumM Ha 4,56, 4,33 ta 4,16 1/ra, BignoBigHo. Y IJI0403MIHHIA CIBO3MIHI
30ip mykpy OyB BHIUM IMOPIBHSHO i3 3€pHO-TIPOCAITHOIO CIBO3MIHOIO — Ha
0,21, mpocamHoro — Ha 0,63 1/ra.

9
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£ 6
; 5
g 4
g3
)
R
0
Bes nobpus N53P43K43  N53P43K43 + 6,6 N53P43K43 + I1I1
T/Ta THOO
# [1nomo3MiHHa 3epHo-TIpocarHa IIpocanna

Puc. 4.3 36ip nykpy 3aje:KHO0 Bil CTPYKTYpH ciBo3MiH Ta ynodpenns, bI[JICC,
1/ra, 2020-2022 pp.

3actocyBaHHS allbTEPHATUBHOI OPraHO-MiHEpaIbHOI CHUCTEMU
YIOOpPEHHS JIeNI0 TMOCTYNaJIOCh TPAIWIIHHIA Ha OCHOBI THOK TMPOTE
(opMyBa0O JOCHTH BHCOKY OIONOTiYHY NPOAYKTHUBHICTH OypsKiB
IyKpoBHUX. 3a 3acTtocyBanHs Ha | ra pimmi Ns3Ps3Kys + mobiuna mpomyxiis
30ip IyKpy Y IUIOAO3MIiHHIN ciBo3MiHI craHoBuB 6,80 T/ra, 3epHO-
npocarnHii — 7,74, npocarnHii — 6,43 T/ra, 110 MOPIBHAHO 3 KOHTPOJIeM 0e3
noOpuB BU3Ha4YeHO BuuM Ha 3,63, 4,55 ta 3,49 1/ra, BignosimHo. 3a
QIBTEPHATUBHOTO  yNOOpPEeHHS  HallBUINA MPOAYKTUBHICTH  OypsKiB
IyKpOBUX (OpMyBajach y 3€pHO-TIPOCAITHIA CiBO3MiHI 3 TepeBaroi 10
IUIOZ03MIHHOI CiBO3MIHH 3a 300poM Iykpy — Ha 0,94 T/ra, mpocamHoi — Ha
1,31 1/ra. O4eBUAHO KiNBKICTh Ta XapakTep TpaHC(opMmallii opraHidHOI
PEYOBHMHHM, WO HAAXOAWJA Yy TIPYHT Yy 3€pHO-IPOCANHIN CiBO3MIiHI
(hopmMyBasa HAUOIBIIT CIPHUSITINBI YMOBH ITOKHBHOTO PEKUMY JIJIsL OYPSKIB
IIyKPOBUX.

OTrxe, HaliBUILy Oi0JOTIYHY TPOJYKTHUBHICTH OYPSAKIB IIyKPOBHX
OTPUMAJIM y IUIO/IO3MIHHIM CiBO3MiHI 32 TpaaWIiHHOTO Ha OCHOBI THOIO
ynoOpeHHs: BpokalHICTh — 46,9 1/ra, mykpucricts — 16,5%, 30ip mykpy —
7,73 t/ra. EdexkTMBHMM BH3Hau€HO [OBrOTPHBAJE 3aCTOCYBaHHS
IPTEPHATUBHOTO yA0OpeHHs 3 BHeceHHAM Ha 1 ra piumm Ns;PiKas ta
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MoOIYHOT MPOIYKINT Yy 3epHO-TIPOCANHIN CiBO3MiHI: BpoXalHICTh — 48,2
T/Ta, MyKpUCTicTh — 16,1%, 30ip mykpy — 7,74 T/Ta.

4.5.2 ITmeHuns o3umMa

OTpuMaHHS CTaJIMX BpPOXKAiB IIIEHUIII O3MMOI, IOCSITHEHHsS Il
BUCOKOI IIPOYKTHBHOCTI € MPIOPUTETHAM HAIPSIMOM JIEPKaBHOI MOJITHKA
y BHpilIeHHI MpoOieMu NpoAoBOIbCTBAa. Ll KymbTypa BXOIUTH y TOI
TPbOX HAWOUTBII BUPOLIYBAaHHX KyJbTyp B YKpaiHi 3 IUIOHICI0 IOCIBY
OyM3bKO 7 MITH. Ta, BpokakiHicTio moHan 4 1/ra [208].

CucreMa ymoOpeHHsS Ta TIONCPEIHUKH € HaWOUIBbII JiEBUMH
(hakTOpamMH BIUIMBY Ha BPOXKAIHICTB 1 AKICTH 3€pHa MIIEHUI 03uUMoi [345,
443, 463]. MinepanbHi 100pHBa, 10341, GOpMHU Ta CIOCOOU IX 3aCTOCYBAaHHS
— 1e HaWOLIPII IIBUAKWN 1 epEeKTUBHMH NUISIX Yy JOCSATHEHHI BHUCOKOI
OiomoriyHOi TPOAYKTHBHOCTI mieHUI o3umoi [426, 439]. HaromicTh
CTaOUTbHICTh OTPUMaHHS BUCOKUX BPOKaiB MIIEHUITI 03UMOT IOCSTAETHCS 11
MicleM y CTpYKTypi CiBO3MIH Ta 3a yMOBH 3acCTOCYBaHHS OpTraHO-
MiHepaJbHUX cHcTeM ynaoOpeHHsa. CramicTh BeAEGHHS 3eMiepoOcTBa i
TEXHOJIOTiH BHPOIYBAaHHS CLILCHKOTOCIIONAPCHKUX KYJIBTYpP HE MOXIUBA
0e3 MOCSATHEHHS CTAJIOCTI IPYHTOBOTO KOMILJIEKCY, 30€peKEHHS POIIOYOCT1
IPYHTIB, MOKpAIICHHS iX arpo(i3uyHMX Ta arpoxXiMidYHUX XapaKTEPUCTHK
[381, 444].

Y mepion mmo0aNkbHOTO MOTEIUIHHA, JedimuTy THOIO Ta
TpaHcdopMalii arpapHoro BHUPOOHHITBA 3 HOro MEpPexoJoM [0
KOPOTKOPOTAI[IHHUX CIBO3MIH TIUTaHHS YJIOOpeHHS Ta ONTHUMI3alil
CTPYKTYpH CiBO3MiH HaOyBalOTh OCOOJIMBOI'O 3HAYCHHS. 3aroCTPIOIOTHCS
NMUTAaHHA [IOA0 INHPIIOTO 3aCTOCYBAHHS aNbTEPHATHBHUX JDKEpel
OpraHiuHuX J00pyB, BUOOPY ONTHUMAIBHUX MOIEPEJIHUKIB Ta ONTHUMI3amii
CUCTEMH 3aCTOCYBaHH: 100puB [266, 420].

Hocmimkenns nposeneHi Ha BIJICC y nBox saHkax 3epHO-
OypsSIKOBHUX CIBO3MIH ITOKa3aJld, IO BPOXKaWHICTh MIICHHUIII 03UMOi 3HAYHO
3ajeXxalna Bif CHCTeMH YHOOpEHHS Ta CTPYKTypHW CiBO3MiH. Y JaHIII BHKO-
OBEC-TIIICHUN 03MMa-OypsKH I[yKpOBI HaWBHINA BPOXAWHICTH MIIEHHUIII
03MMOi criocTepirajach y IUIOJ03MiHHIA ciBo3minn. Ha xonTpomi 6e3
JNOOpHB BpOXAWHICTH 3epHA y IJIOAO3MIHHIN CiBO3MIiHI Oyna BUIAa HiX y
3epHO-nipocamnHiii — Ha 0,60 1/ra, npocanHiit — Ha 0,33 T/ra 3a aGCOMOTHUX
BenmuuH 4,01, 3,41 ta 3,68 1/ra. 3pocTaHHs BpOXKAHHOCTI MICHUII 03UMOT
CIIOCTEpIrajy y JJaHKax 3 0000BHMH TpaBaMH KOHIOIIMHOIO Ta BUKOIO SPOIO.
Y  JaHImi MJIO0JO03MIHHOT  CIiBO3MIHH  (SUMiHBbtKOHIOIIMHA-KOHIOIIHHA-
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TMIIICHMIIS 03MMa) BPOXKAHHICTh 3epHa cTaHOBWIIA 5,18 T/ra, 3epHO-TIpocamHol
(sSTaMiHB-BHIKA Spa-TIICHALT 03uMa) — 4,63 T/Ta, M0 MOPIBHIHO 3 JIAHKOIO /e
MIIICHUITI0 BHPOIIYBAJIH IICIs BHKO-BiBCa OYJI0 BHINUM — BIATOBIAHO Ha
1,17 ta 1,22 T/ra. BpokaliHICTh COJIOMH TIEPEBUIIIMIA BPOKAWHICTH 3epHA Y
po3pisi ciBo3min y 1,28-1,30 pasu i BapitoBama B Mexax 4,39-6,68 1/ra
(Tabn. 4.14).

Tabauys 4.14 BpoxaiiHicTh MIIeHUI 03MMOI 32JI€5KHO Bi/l CTPYKTYpH
ciBo3minm Ta ynoopenns, b1{|/ICC, 1/ra

Ne | loopus Ha 1 |Ckianosi CiBo3miHa (paxTop A)
Bap. | ra ciBo3MiHH | BPOXKaI0 IUI0I03MiHHA | 3ePHO-NIPOCAIHA | MpocanHa
(¢axrop B) 1 11 1 *11 I
;1,51, Bes nobpus | 3¢PHO 4,01 5,18 3,41 4,63 3,68
(KOHTPOJIB) cojoma 5,14 6,68 4,52 5,30 4,39
2,55 |Ns3Ps3Ka3 3€epHO 5,09 6,84 4,75 6,78 -
cojaomMa 8,21 9,30 7,39 8,87 -
13,53, |NssP4sKaz +  |3epHO 5,74 7,67 5,26 7,28 5,51
3|66t oo 922 | 1130 827 | 1036 | 879
4,49, |NssPssKas+  |3epHO 5,46 7,17 5,25 7,04 5,37
26| conoma 8,54 | 10,46 | 851 | 1022 8,50
HIPos (paxtop A) 0,14 021 [ 010 | 0.1 0,12
HIPos (daktop B) 0,29 042 | 027 | 044 0,30
HIPos (dpaktop A+B) 0,43 0,64 | 038 | 0,55 0,41

IMpumitka: I — BpoxxaifHICTh MIIEHUII 03UMO]1 y JTaHIIl BUKO-OBEC-MIICHUISI 031Ma-
Oypsiku 1ykpoBi (2019-2021 pp.): Il — y naHmi s4YMiHb SpHiA-KOHIOMIMHA (*BHKA
sipa)-TimeHutst ozuma (2023-2024 pp.)

3HayHe 3POCTAHHS BPOKAHHOCTI MIICHHUII O3UMOI IOCATAId 3a
3aCTOCYBaHHS MiHEpaJlbHUX TOOPWB Yy IIOMO3MIHHIN Ta 3epHO-TIpOCaIHii
ciBo3MiHax. 3a 703U q00puB Ns3P43K4s3 Ha 1 ra ciBO3MiHM y JaHII BUKO-
OBEC-MIIIICHUIISI  03UMa-OypsSIKM  IIYKPOBI ~ BpPOXKAWHICT  3epHA Y
IUTOO3MIHHIN ciBO3MiHI cTaHoBmiIa 5,09 1/ra, 3epHO-mpocamHiii — 4,75
T/ra, MO MOPIBHSHO 3 KOHTpoJieM Oe3 mo0puB Oyno BumuM — Ha 1,08 Ta
1,34 1/ra. V nankax 3 0000BHMH TpaBaMH KOHIOIIMHOIO Ta BHKOIO SIPOIO
BPOXKAHICTh TIIEHUIN O3UMOi Maja 3HaYHO BUIII MOKa3HUKK — 6,84 Ta
6,78 T/ra, 1110 TOPIBHIHO 3 JJAHKOIO JI¢ MIIICHHUIF0 BUPOIIYBAJU MICJIsT BUKO-
BiBca Oyno BummM — BigmoBigHo Ha 1,75 Ta 2,03 T/ra. BpoxkalHICTH
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COJIOMH 3a BHECEHHS MiHEpaJIbHHMX JIOOPUB 3pOCiia y po3pisi CiBO3MIH 110
7,39-9,30 1/Ta.

Haiiumioi  Bpo)kKaiHOCTI — MIIGHUII  O3MMOI  JOCATamM  3a
3aCTOCYBaHHS OpraHO-MiHepalbHOro ynoopeHHs. BHecenHs Ha 1 ra pimii
Ns3P43K43 Ta 6,6 T THOIO pOopMyBao BpOXKAWHICTH 3€pHA y JAHII BHKO-
OBEC-TIIICHUIII 03MMa-OypSKH IIyKpPOBi B YMOBaX IUIOJIO3MIHHOI CiBO3MIHM
5,74 T/ra, 3epHO-TIpocanHoi — 5,26, npocanHoi — 5,51 1/ra. IlopiBHsHO 3
KOHTpoJIeM 0e3 BHEceHHs I00pHB BposkaifHicTh Oyma Bumiolo — Ha 1,73,
1,85 ta 1,83 T/ra, BimnoBimHo. Y JaHkKax 3 OO00OOBUMH TpaBaMu
KOHIOIIMHOIO Ta BHUKOIO SIPOI0 BPOKAHHICTH NIIEHUI O3UMOi 3a OpraHo-
MiHEepaJbHOI CHCTEMH YHZOOPEHHS I0cATiia MAaKCHMAalTbHUX MOKa3HUKIB —
BignoBigHO 7,67 Ta 7,28 T/ra, MO TOPIBHSIHO 3 JIAHKOIO J€ IIICHUIIIO
BHUPOIIyBAJIM TICJIsl BHKO-BiBca Oyno BumuMm — Ha 1,93 Tta 2,02 T1/ra.
BpoxaliHiCTh COOMH 3a OpraHO-MiHEpaJbHOI CHCTEMH YHOOpEHHS Yy
po3pi3i ciBo3MmiH cranoBmia 8,27-11,30 1/ra.

Bucoky BpokaifHiCTh MIIEHHUIII 03UMO1 320€3MeUnsIo 3aCTOCYBaHHS
y CiBO3MiHAaX aJbTEPHATHBHOI OPraHO-MIiHEPATbHOI CHCTEMH YHOOpEHHS.
3a BHeceHHs Ha 1 ra piunn Ns3P43Kys Ta mo6iuHy npoaykiiro: BpoxKaiHICTb
3epHa y JIaHIIi BUKO-OBEC-IIIICHMIISI O3MMAa-OypsSKH IIYKPOBI B yMOBax
TUTOO3MIHHOI CIBO3MIHHM CcTaHOBHIA 5,46 T/ra, 3epHO-TpocamHoi — 5,25,
npocanHoi — 5,37. [lopiBHsSHO 3 KOHTpojeM Oe3 BHECEHHS I0O0pUB
BpokaiiHicTh Oyna Bumior — Ha 1,45, 1,84 Tta 1,69 T/ra, BiamoBigHo. Y
JaHKax 3 0000BHMH TpaBaMH KOHIOIIMHOIO Ta BUKOIO SPOI0 BPOXKAHICTH
MIIEHNIII 03UMOI 3a aJbTEPHATUBHOIO OPTaHO-MiHEPAIBFHOTO YIO0OpEHHS
Oyna ictotHo BumIo — 7,17 ta 7,04 T/ra, U0 MOPIBHSHO 3 JAHKOK €
MIICHUITI0 BUPOIYBAIN TIiCIs BUKO-BiBca Oyio BummM — Ha 1,71 Ta 1,79
T/ra. BpoaWHICTh COJIOMH 3a aJbTCPHATUBHOIO YIOOpPEHHS y pO3pisi
ciBo3miH cranosuia 8,50-10,46 1/ra.

OTxe, BUPOIIYBaHHS MIIEHHUIN 03UMOI y TUIOJO3MIHHIN CiBO3MiHI
Oyo 3HAYHO NPOAYKTHBHIIIMM, HIK Yy 3€pPHO-TIPOCAIHIA Ta TMpocarHiii.
HaiiBuioi BpokallHOCTI 3epHa JOCATHYTO 3a BHUPOIYBaHHS MIIEHUIT
03UMO{ y IUTOMO3MIiHHIM CiBO3MIiHI MicIs KOHIONIMHHU i3 3aCTOCYBaHHAM
TPaIUIiITHOT OpraHo-MiHepaIbHOI CUCTeMHU ynoOpeHHs. Buecenns Ha 1 ra
pimmi Ns3P43Kys Ta 6,6 T rHOO (opMyBajio BpoxkaiHICTh 3epHa 7,67 T/Ta,
mo Oylo BUIIMM TIOPIBHSHO 3 KOHTpolieM 0Oe3 moOpuB Ha 2,43 T/ra,
MIOPIBHSHO 3 TIONIEPEeTHIKOM BHKO-0oBeC — Ha 1,93 T/ra.
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4.5.3 Sluminb spuii

VY 3epHO-OypsIKOBUX CiBO3MiHAaX SUMiHb SPHH BUPOLIYIOTH ITiCIIS
OypsKiB IlyKpOBHUX JIe BiH IEPEBAKHO BUKOPUCTOBYE MICISIiI0 JOOPUB, SKi
BHOCSATh IiJI OCHOBHY KyJbTypy. Pe3ynpratd JOCHiJDKEHb, IO
MPOBOJIWIIMCh B YMOBaxX KOPOTKOPOTAIIMHUX 3€pHO-OYpPSKOBHX CIBO3MIH
BII/ICC moka3amu, MO0 BpOXAWHICTH SUMEHIO SIPOTO 3ajiekana Bif
CTPYKTYPH CIiBO3MIH Ta CHCTeMH yao0peHHs. Ha xonTpodi ne ynpomosx 50
POKIB HE BHOCHWJIHM J0OpHBa BPOXKAHHICTH SYMEHIO SpOro Oyna JOCHUTh
HU3BKOK: y TUIOZO3MIHHIN ciBo3MiHi — 2,10 T/ra, 3epHO-TpocamHiii Ta
mpocanHii ciBo3miHax — 2,27 1/ra. [1iCiB KOHIOMWHYU 10 SYMEHIO SIPOTO Y
IUTOJIO3MIHHIA CiBO3MiHI OOYMOBMB 3MEHIIEHHS BpOXKaifHOCTI 3epHa
MOPIBHSIHO CIBO3MIHAMH Jie SYMiHb BHUCIBAIM OJHOOCIOHO: 3€pHO-
npocamHow ciBo3Minor — Ha 0,07 T/ra, nmpocanmHoro — Ha 0,18 T/ra, 1o
MOKe OyTH HACNiJIKOM TMOTIPIICHHS MIHEPAJIBHOTO JKUBJICHHS SYMEHIO,
OCKIJIbKM TiJICIBHA KyJbTypa BHKOPHUCTOBYBajla YacTUHY €JIEMCHTIB
XKUBJIEHHS (pHC. 4.4).

4,5 3,95
s 4 325 3,684’01 : 335’58 3.86
£ 35 242 3,16 "
5 3 2,53
% 25 238
g 2
ga« 1,5

1

0,5

0

Bes no6pus N53P43K43  N53P43K43 + 6,6 N53P43K43 + 111
T/Ta THOIO

[nono3minza 3epHo-npocarHa IpocanHa

Puc. 4.4 Bpo:xaiiHicTh 3epHa sSiYMEHIO SIPOro 3a micJjsiii 100puB B ciBo3MiHax
piznoi ctpykrypu, BIIJICC, t/ra, 2021-2023 pp.

Buecennss Ha 1 ra ciBo3MiHM MiHepalbHUX J00pUB Ns3Ps3Kas
ICTOTHO IMJIBHIIMIO BPOXKANHHICTh SYMEHIO SPOTro 3a Micisuii 7o0puB. 3a
CHCTEMH MiHEpaIbHOTO YA0OPEHHS CIBO3MIHN BPOXKAHHICTD SYMEHIO SPOTO
y TOpIBHSHHI 3 KOHTpojeM Oe3 BHECEHHS IOOpWB IiIBUIIHIACE Y
II0A03MiHHIN ciBo3mini Ha 0,81 T1/ra, 3epHo-mpocamnii — Ha 0,83 3a
abcoroTHUX TokKa3HWKiB 3,16 Ta 3,25 T/ra. Ilpu 1mpoMmy BpOXKaiHICTH
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SIIMEHIO 3a TICIsIil ToOpUB y TUTOA03MIHHIHM ciBo3MiHI Oyna Ha 0,09 T/ra
HIDKYO0I0, HIK Yy 3€pHO-TIPOCAIHIHN, 110 MOXe OyTH HACIHiAKOM MOTipIIeHHS
MOXXMBHOTO Ta BOJAHOTO PEXUMIB I'PYHTY, a BIAIIOBITHO 1 YMOB >KHUBJICHHS,
B PE3yJIbTaTI MiJICiBY KOHIOIIMHH JI0 TYMEHIO.

HaiiBuioi BpokalHOCTI SUMEHIO Aporo y Michsaii  Jo0puB
JOCSTaIM 3a TPAJIMINIIMHOT Ha OCHOBI THOIO CHCTEMH YIOOPEHHS CiBO3MIH.
3a 3actocyBanHs Ha | ra ciBo3minn Ns3Ps3Kyz Ta 6,6 T rHOIO BpoXalHICTB
SYMEHIO SIPOTO Yy Micisnii ToOpHB Y IUTOJO3MIHHIA CiBO3MIHI CTaHOBHIJIA
3,68 T/ra, 3epHO-TIpocamnHiil — 4,01, nmpocamHiii — 3,95 1/ra, M0 MOPIBHIHO 3
KOHTpoJieM 0e3 a00puB Bu3HaueHo BumuM Ha 1,33, 1,59 Ta 1,42 1/ra,
BiAMOBiHO. B yMoBax 3epHO-TIpocamHoi CiBO3MIHM BPOXAHHICTh SYMEHIO
SpOTo MEepeBHIIIIa HOro BPOXKANWHICTH y IUIONO3MIHHIM CiBO3MIiHI — Ha
0,33, mpocamnHiii — Ha 0,06 T/ra. Y 3epHO-IPOCANHINA CiBO3MIHI J¢ sTIMiHBb
SpUil BUCIBAJIM OJHOOCIOHO 1 1€ YacTKa MpPOCAIHUX KyJIbTyp Oyna
HEBHCOKOI CTBOPIOBAIMCH HAMKpalli yMOBH [UIsi BUPOLIYBaHHS Ili€i
KyJbTYPH Y TICIIsITi1 BHECEHHS JTOOPHB.

Hocute crpusaTauBi yMOBH A (POPMYBaHHS BPOXKAIO STIMEHEM
SApUM 3a TMIcHAAii BHECEHHS JOOpPHB CTBOPIOBAINCH 3a 3aCTOCYBAaHHS
IbTEPHATHBHOI OpPraHO-MiHEpAJIbHOI CHUCTEMH YIOOpPEHHS Yy 3epHO-
OypsikOoBUX cCiBO3MiHaX. 3a BHeceHHs Ha | Ta ciBo3MiHM Ns3P43Kys Ta
MoOIYHOT MPOIYKITii BPOXKANUHICTH SUMEHIO SPOro 3a Micisiii J00puB y
IJI0JI03MIHHIN ciBO3MiHI craHOoBWiIa 3,38 T/ra, 3epHO-TpocanHiii — 3,58,
npocanHiid — 3,86 T/ra, MO MOPIBHSHO 3 KOHTpOJIEM 0e3 J0OpHB BHU3HAYEHO
BummM Ha 1,03, 1,16 Ta 1,15 T/ra, BiamoBigHO. Y mpocamHiil ciBo3MiHi 3a
ANBTEpPHATUBHOTO yJIOOpPEHHS BPOXKAWHICTD SUMEHIO SPOT0 TEPEBHIIMIA
HOTO BpOXKAHHICTH y TUIOAO3MIHHIN ciBo3MiHi Ha 0,20 T/ra, 3epHO-
npocamHiil — Ha 0,48 T/ra. O4eBUIAHO Y IpocaItHiii ciBO3MiHI CTBOPIOBAIUCH
HalKpami yMOBH Uil IIBWUAKOI MiHepaii3amii POCIMHHMX PEUITOK, IO
(dopMyBano HaHOLIBII CHPHUSATIMBUN PEXHM MiHEPAIFHOTO IKHBJICHHS
STUMEHIO APOTO Y MICHAIT aTbTEpPHATUBHOTO YAOOPEHHS CIBO3MIH.

OTxe, HaWBUIIOI BPOKAWHOCTI 3epHA SYMEHIO SPOTO JOCITaIN Y
micanii 3actocyBanHs Ns3Py3Kys + 6,6 T rHOIO Ha 1 ra piuwn y 3epHo-
npocamHiid ciBo3mini — 4,01 T/ra Ta 3a BHeceHHS Ns3PsoKyp + mobiuna
MPOAYKIiss y TpocamHid ciBo3Mini — 3,86 T/ra, mo OyJO BUIIMM Yy
MOPIBHSAHHI 3 KOHTpoJieM 0e3 BHeceHHst no0puB Ha 1,66 ta 1,33 1T/ra. ¥
3a3HAYCHHUX BapiaHTax S4YMiHb Spuil (opMyBaB HaWBHILY BPOXKAHHICTH
cooMH, sika OyJia BHIIA, HiXK y KOHTpoJi 6e3 noopuB y 1,89-1,93 pasn.
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4.5.4 CoHSILIHUK

B ymoBax 3epHO-OypsSKOBHX CiBO3MIiH ITO3UTHBHO Ha BHECEHHS
JIOOpUB BIJII'YKYBaBCSl COHSIIHWK. 3a BUPOIYBaHHs COHSIIHUKY B YMOBax
MIPOCAITHOT CIBO3MIHHM BPOXKaWHICTh HACIHHA Ha KOHTPOJIi 6e3 100puB Oyia
HaiiHmk4dorwo — 2,09 T/ra, creben — 3,44 1/ra (puc. 4.5). JloBrorpuBaie
ynponoBx 50 pokiB BemeHHs CiBO3MIHM 0€3 3acTOCyBaHHS IOOpWB He
MO3HAYMIIOCH HAJITO HETATUBHO HA BPOXKAHOCTI 11i€i KynbTypu. COHAITHAK
MaB CepeJHil piBeHb BPOXKAIHOCTI, 110 BKa3y€ Ha BUCOKY CIIPOMOXKHICTBH
KOpEHEBOI CHCTEMH 3a0e3NeuyBaTH €JIeMEHTaMU KHUBJICHHS 10 KYJIbTypY
3a i BUpOIIyBaHHS Ha IPyHTaX, IO 3a3HaJIM BUCHA)KCHHS 1 Jerpanaiii ta
BTPATHIIN YaCTHHY MPUPOTHOI POJIOYOCTI.
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be3 nobpus N53P43K43 + 6,6 T/ra N53P43K43 + II1
THOIO

B Hacinas ™ crebia

Puc. 4.5 BpowxkaiinicTh cOHAIIHMKA B MNpocanHiil ciBo3MiHi 3ajexkHO Bijg
ynoopennsi, BIIJICC, 1/ra, 2023-2024 pp.; mo3u A00puB 3 po3paxyHKy Ha 1 ra
ciBo3miHH (i consimEuK BHOCUIH NsoPeoKeo) , IIIT — mo6iuna nmpogykiis

HaiiBuiy Bpo>kaifHiCTh HACIHHS 1 cT€0C) COHSIITHUKY OTPUMAIH 32
3aCTOCYBaHHSA TpPAAMIINHOI HAa OCHOBI THOIO CHUCTEMH YIOOpEeHHS Yy
TpocanHiii ciBo3MiHi. 3a 3actocyBaHHS Ha | ra ciBo3Minu Ns3P43Kss Ta 6,6
T THOI 3 BHECCHHsSM Mia COHAMHHK NsoPsoKeo BpokaiiHiCTh HaCiHHS
cranopuna 3,54, creben — 7,07 T/ra, 10 TOPIBHAHO 3 KOHTpojeMm 0e3
JIoO6puB BU3HAUEHO BUIMM — Ha 1,45 Ta 3,63 1/ra, BianmosinHo. Tpaauiiiina
OpraHo-MiHepaJbHa CHCTEMa YIOOpEHHS CIBO3MIH 32 HEBHUCOKHX [103
BHECEHHS MiHEpaJIbHUX JOOpHB TMix COHSAIIHUK (OpMyBaja JOCHUTH
CHPUSTINBI YMOBH MOXXHBHOTO PEKHMY Y YOPHO3EMI BHIYT'YBaHOMY, IO
32 HAJITO TOCYIIJIMBUX MOTOJHUX YMOB, SIKI CIIOCTEpIrarOThCS B OCTaHHI
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POKHU, CTBOPIOBAJIO CHPHUSTIMBI YMOBH JiJIsl BUPOIIYBaHHS COHSIIHUKA 1
3a0e3revyBaso BUCOKY HOro 0i0J0TidHy MPOTyKTHBHICTB.

JocuTth ehEeKTUBHUM JUIsI BUPOIIYBAHHS COHSIIHHUKY B yMOBaX
MPOCANHoOl CIBO3MIHM BH3HAYCHO 3aCTOCYBAHHS aJbTEPHATUBHOI OpPraHo-
MiHEpaJIbHOI CHUCTEMHU ynoOpeHHs. 3a BHeceHHS Ha | Ta ciBO3MiHHM
Ns3P43Ky3 Ta mobiuHOl mpoaykilii BpoXKaWHICTH HACIHHS COHSIIHUKY
cranoBmna 3,34 1/ra, creben — 6,48 T/ra, mo OyNO BUIIUM IOPIBHSHO 3
KoHTponieM 0e3 moOpuB Ha 1,25 Ta 3,04 T/ra, BimmoBimHO. 3a3HadeHa
cucteMa yIOOpeHHs HE3HaYyHO IOCTyNalach TPAAMIiHHIA opraHo-
MiHepasbHii 3 BHeceHHsIM Ns3Ps3Ku3 + 6,6 T/ra THOro Ha 1 ra pimii i
CYTIPOBOKYBaJIACh 3HIKEHHSM BpokaitHocTi HaciHHs Ha 0,20 1/ra.

3acTocyBaHHA MOOPHMB B yYMOBaxX MPOCAMHOI CiBO3MIHH CIPHSIIO
OUTBII IHTECHCHBHOMY HApOCTAHHIO MAacH CTE0ENl COHSIIHHUKY MOPIBHSIHO 3
MiJBUIIECHHSIM BPOXXaWHOCTI HACIHHSI. 3a OpraHo-MiHEpaJIbHUX CHCTEM
yAOOpEHHs CIIBBiAHOIIEHHs cTebna:HaciHHsA cTtaHoBHIO 1,94-2.0, Tomi Sk
Ha KoHTpouti 6e3 1o6puB — 1,65.

OTXe, TOBrOTpUBAJIC 3aCTOCYBAHHS OPTraHO-MiHEPAIBHUX CHCTEM
YIAOOpEHHS y TpOCAIHIA CiBO3MIiHI IiIBUIIAIO BpPOXKAWHICTH HACIHHS
COHSIIIHUKY IOPIBHSHO 3 KOHTposieM Oe3 nobpuB Ha 1,25-1,45 T1/ra.
3actocyBaHHs Ns3P43Ky3 + 6,6 T/ra rHOIO Ha 1 Ta CiBO3MiHM Masio IepeBary
HaJ| aJIbTEPHATHBHOIO CHCTEMOO YJIO0OPECHHSI, KOJM BHOCHUIM Ha 1 ra pimii
Ns3Pi3Kys Ta mobiuHy mpOAyKIiIO 1 CYNMPOBOMKYBAJIOCH IIiABHICHHSIM
BpokaitHoCTi HaciHHs Ha 0,20 1/ra.

4.5.5 3epHo-0000Bi KyJbTYpH, 0000Bi TPaBU Ta cymimni

Bob6oBi, 3epHO-0000B1 KyJIbTYypH Ta TPAB’SHI CYMIIIIKU € BaXKJIMBOIO
CKJIaJTOBOIO CyJaCHHX CiBO3MiH. BupornyBanus 6000BUX KyJNbTyp 30arauaye
IPYHT OIOJIOTIYHMM a30TOM, 3MEHIIyE BHECEHHS a30THHUX JOOpHB.
BararopiuHi TpaBH i TpaB’siHi CyMIIIKH 301TBIIYIOTE OOCITH HAJIXOHKESHHS
OpraHiYHOI PEYOBWHHM y TPYHT 3a PaxyHOK Kpaille PO3BHHEHOI KOpEHEBOl
CHCTEMH, IIO0 MOKpaIly€e TyMyCOYTBOPEHHS, IiBHIIYE POMIOYICTh IPYHTY
Ta CIIpUsA€ OTPUMAHHIO BUCOKUX BPO’KaiB OCHOBHUX KYJBTYP CiBO3MIHH.

BupounryBaHHS KOHIOIIMHM Y TUIOJIO3MIHHIA CiBO3MiHI IOKa3alo,
110 BOHA 3/1aTHa (opMyBaTH BUCOKY BpPOKaHICTb Oi0JOTiyHOT Macu 0e3
3acTocyBaHHs 100puB. Tak, Ha KOHTPOJIi 0e3 T0OpUB BpOXKaWHICTh 3€JICHOT
MacH KOHIOUIMHU B cepennboMy 3a 2022-2024 poxu cranosmia 13,9 1/ra.
3acTtocyBaHHA J00pMB Yy CIBO3MiHI 3HaYyHO TOKPAIIWIO YMOBH
MIHEpaIbHOTO JKUBJICHHS Ii€1 KyJIBTYpH 1 301IBIINIO BPOXKAWHICTD 3€J1eHO]
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Macu yaBidi. 3a BHeceHHs Ha 1 ra ciBo3miam Ns3P43Ky3 1 6e3nocepennbo
iy koHtomuHY N4oP49K4o BpoxkaiinicTs 3enenoi Macu cranosmina 27,3 1/ra,
0 MTOPIBHSHO 3 KOHTpoJieM 0e3 g1o0puB Oyio OuremmmM Ha 13,4 T/ra abo y
2,0 pa3u (puc. 4.6).
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Puc. 4.6 Bpo:kaiiHicTb 3e1eHOI MacH KOHIOIUMHM Y NJI0A03MiHHIHi ciBo3MiHi
3asexkHo Bix ynoopenns, BIIJICC, 1/ra, 2022-2024 pp.; I1I1 — moGiuna mpoyKItist

He3nauno eeKTHBHININM BH3HAYEHO 3aCTOCYBAHHS TpPAAHIIHHOL
Ha OCHOBI THOIO CHCTEMH yIOOpEHHS KyJbTyp y CiBO3MiHi. 3a BHECEHHs
Nis3P43K43 + 6,6 1/ra rHOIO Ha 1 Ta piwii 1 Oe3mocepeHpO il KOHIOIIHHY
NaoP4oKao BporkaiinicTs 3eneHoi Mmacu ctanoBwia 29,7 T/ra, 1o MOpiBHSIHO 3
KOHTpoJieM 6e3 Jo0puB Oyio BumuM Ha 15,8 T/ra abo y 2,1 pazu. Skimio
MOPIBHIOBATH 3 MIiHEPAJbHOIO CHUCTEMOIO yIOOpPEHHS CIBO3MIHH, TO
3a3Ha4yeHa OpraHO-MiHEpaJbHa CHCTEMa YyJOOpeHHsS He Maja ICTOTHHX
nepesar.

3acTOCYBaHHA aJbTEPHATUBHOI OPraHO-MiHEPAIBLHOI CHCTEMH
YIAOOPEHHS Y TUIO03MIHHIM CiIBO3MiHI 32 BIUTMBOM Ha BPOYKAHHICTh 3€ICHOT
MacH KOHIOIIMHU HE3HAYHO MOCTYMAIOCh MiHEpaIbHIN CUCTEMI yI00peHHS
i Oyno MeHII eeKTHBHUM, HIXK TpaJuliiiHa OpraHO-MiHepalbHa CHCTEMA.
3a BHeceHHs Ha | ra ciBo3miHM Ns3P43Ks; Ta moGiuny mnponykmiro
BpPOXKAMHICTh 3€JICHOI MacH KOHIOIIMHK CTaHOBWiIa 25,2 T/ra, IO
MTOPIBHSIHO 3 BHECCHHSIM JIMINIE MiHEpaIbHUX JHOOpUB Oyiio MeHIIUM Ha 2,1
T/ra, MOETHAHO MiHEPATLHUX JA0OpHB 1 THOKO — Ha 4,5 1/ra. [lopiBHSAHO 3
KOHTposleM 0e3 JOOpHB ITO€AHAHE BHECEHHS NOOIYHOT MpOmyKIi i
MiHEpaTbHUX NOOPWB MIABHIIIIO BPOXKAWHICTH 3eNeHoi Macu Ha 11,3 T/ra
aboy 1,8 pasu.
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OTxe, 3acCTOCYBaHHS JOOpHUB Yy IUIOAO3MIHHIM  CiBO3MiHI
MiIBUINMIO BpPOXKAKHHICTE 3€JICHOI Mach KOHIOIIMHHU TIOPIiBHSAHO 3
KoHTposleM 06e3 nobpu y 1,8-2,1 pasu. TpaaumiiiHa Ha OCHOBI THOIO
cucteMa yao0OpeHHs Oyna Hale(EKTUBHIIIOW 1 3a0e3medyusia HauBHUIILY
BPOYKAMHICTh 3eJIeHOT MacH KOHIOIMHN — 29,7 T/Ta.

YV 3epHO-TIpocarHiid CiBO3MiHI SK TMOMEPETHUK MIICHHUI O3WMOi
BUpOLIyBanH 0000BY KyJNbTYpy BHKY spy. BpokaiiHicTs BHKH spoi
HE3HAYHO 3ajJeKala BiI 3acTocyBaHHS no0puB. Tak, Ha KOHTpodi 0Oe3
JOOpUB BPOXKAaWHICTh HACIHHSA BHKH spoi cTtaHoBWiIa 1,35 T/ra, comoMu —
2,64 1/ra, 3a BHECEHHs JOOPUB BPOXKANHICTh HACIHHS TiABUIIMAIACH HA 5,9-
14,0%, conomu — Ha 1,9-6,8% (puc. 4.7).
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Puc. 4.7 Bpo:xkaiinicTs BUKH SIpoi Y 3epHO-TIpocanHiii ciBo3MiHi 3a/1e:kHO Bin
ynoopennsi, BIIJICC, 1/ra, 2022-2024 pp.; no3u A00pHB 3 po3paxyHKy Ha 1 ra
ciBo3MiHH (ITix BUKY sApy BHOCHIU N4oP40K4o), ITIT — mobiyna npogyxuis

3a BHeceHHs MiHepanbHUX J00puUB Ns3P43Kss mHa 1 ra pimm i
Oe3nocepeiHbO Tia BUKY sIpy NaoPioKso BpoxkaiHICTh HACIHHS CTaHOBHIIA
1,43 1/ra, conomu — 2,64, mo NOpiBHIHO 3 KOHTposieM Oe3 moOpuB Oyio
BummM Ha 0,08 Ta 0,05 1/ra, BiAmoBimHO, MO OyJIO B MEXKax OIHOTO
3HAYCHHSI.

HesnauHe 3pocTaHHsl BpO)KallHOCTI HACIHHS BUKH SIPOI, sIKE MOXKHA
OKPECIIUTH SIK TCHJIICHIIII0 CIIOCTEPIiraiy 3a TPaAWIiHOI Ha OCHOBI THOKO
CHUCTEMHU YHOOpEHHSI 3€pHO-TIPOCAIHOI CiBO3MiHH. 3a BHECEHHS Ha 1 ra
ciBo3minu Ns3Py3Kus Ta 6,6 1T/ra THOIO BpOKaifHICTH HACiHHSA CTaHOBMIIA
1,54, comomu — 2,82 T1/ra, 1m0 MOPIBHIHO 3 KOHTpojieM Oe3 moOpuB Oyio
pumuM Ha 0,19 ta 0,18 T/ra, BiAIOBIIHO.
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3actocyBaHHs Ha 1 ra ciBo3Mian Ns3P43Ks3 Ta moGiuHy mpoxyKitito
HE TIO3HAYWJIOCh HA BPOXKAWHOCTI BHKHM sipoi. BpoxaiiHicTe HaciHHA i
cojiomu 30epiranach Ha piBHI KOHTPOJITIO 0e3 100puB.

Omxe, nuine BHeceHHs Ha 1 ra ciBo3Mminu Ns3Ps3Kaz Ta 6,6 T/ra
THOIO 3a0€3MeYrII0 TeHISHITIIO JI0 MiIBUIIIEHHS BPOXKAHHOCTI HACIHHS BUKHU
sIpoi, SIKa y TIOPiBHSAHHI 3 KOHTpoJieM 0e3 BHeceHHs 1o0puB Ha 0,19 T/ra 3a
abcomroTHoro mokasHwka 1,54 T/ra. MiHepansHa Ta agbTepHATHBHA
OpraHo-MiHEpaJbHa CHUCTEMHU YIOOpEHHs HE BIUIMBAIM Ha BPOXKAWHICTH
BHKH SIPOI.

VY mpocanHii CiBO3MiHI SK MOMEPEIHUK COHSIIHUKY BHUPOILYBAIN
3epHO-0000By KynbTypy coro. Cosl TO3WTHBHO BiI'YKyBaJlaCh Ha
3aCTOCYBaHHA  OpraHO-MiHEpabHUX  CHCTEM yIoOpeHHd, 1o
CYNPOBOKYBAJIOCH 3POCTaHHAM SIK BPOXKaWHOCTI HACIHHSI, TaK i COJIOMH.
BposkaiiHicTe HaciHHA cOi y KOHTpONi 0Oe3 BHECeHHs JOOpHB CTaHOBHIIA
2,38 1/ra, conomu — 3,21 1/ra, 3a BHeceHHS Ns3P43K43 + 6,6 T/ra rHOMIO Ha 1
ra piuti i 6e3nocepenbo mij coro NaoPsoKaso BpoxkaitHiCTh HaciHHS 3pociia
Ha 1,07 1/ra, conomu — Ha 2,88 3a abcomoTHuX BennyuuH 3,45 Ta 6,09 1/ra,
BignoBigHO (puc. 4.8).
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“HaciHHg ¥ conoma
Puc. 4.8 Bpowxkaiinictb coi y npocanHiii ciBo3MmiHi 3ajieskHo Big ynoOpeHHs,

BIACC, T1/ra, 2022-2024 pp.; 1034 100pUB 3 po3paxyHKy Ha 1 ra ciBo3minu (mmix
coto BHOcHIH NaoP10Ka4o) , I1I1 — mobigna npomyxiis

Hocute  e(heKTHBHOIO BH3HAYCHO ANbTEPHATHBHY  OpPraHO-
MiHepaJibHy CHUCTEMY YJOOpEeHHS 3a BHpOIIYBaHHS CcOi y MpOcamHii
ciBo3miHi. 3a BHeceHHS Ha | ra ciBo3miHM Ns3Ps3Ky3 Ta moGiuny
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MPOJIYKITiF0 BPOKAMHICTh HACIHHS cTaHoBWIa 3,39 1/ra, comomu — 5,81, 1m0
TIOPIBHAHO 3 KOHTpoJieM 0e3 BHeceHHs ao00puB Oyno BummM Ha 1,01 Ta
2,60 T/ra, BIAIOBIAHO.

Cuijn 3a3Ha4MTH, 1O 3aCTOCYBaHHs AOOPHB Yy MpocarnHiii ciBo3MiHi
IHTEHCHUBHIIIIE BIJIMBAJIO Ha PICT 1 PO3BUTOK BETETATMBHOI MacH cCoi, HiX
HaciHHSA. 3a BHECEHHS JOOpPHUB BPOXKAWHICTH COJIOMH JIO KOHTPOJO 0e3
no6puB migsummiaack y 1,85-1,90 pasi, Toni K BpOKaWHICTh HACIHHS —
1,43-1,44 pa3u.

OTxe, 3aCTOCYBaHHS TPAAUIIHHOTO Ta ajJbTEPHATHBHOIO OpPTraHO-
MIHEpPAJIBHOTO YyJIOOpEHHS CiBO3MIHM iCTOTHO MiJIBUIMJIO BPOXKAHHICTH
HaciHHS coi y TpOCamHii CiBO3MiHi, siKa Y TIOPIBHSHHI 3 KOHTpoJieM 0e3
ynobpenns migsummiack — Ha 1,07 ta 1,01 1/ra, Bigmosigao. [Ipu npomy
BIDIMB CHUCTEM yIOOPCHHS Ha BPOXKAHICTH OYB CITIBCTABHUM.

[Ilnpoko y KOPOTKOPOTALIMHUX 3EpHO-OYPSIKOBHX CiBO3MiHAX
BHPOIIYIOTh BHKO-BIBCSHY CYMIIIKY 3a TMICHsIAii 3aCTOCYBaHHS JIOOpUB.
PesynbraTi 1OCHIKEHb MTOKA3aJid, 1[0 BPOXKAHHICTh 3€I€HOI MacH BHUKO-
BiBCa 3aJIeKalia BiJl CTPYKTYypH CIiBO3MIH Ta CHCTEMH yIOOPEHHS CiBO3MIiH.
Ha xoHTpom 06e3 moOpuB BpokaiiHiCTh 3€JeHOI MacH BHKO-BiBca Y
TUIOMO3MIHHIHM ciBo3MiHI cTanoBmwia 20,9 T/ra, 3epHO-mpocamnHiii — 19,6,
npocanHid — 16,9 T/ra. Y ciBo3miHax 6e3 ynoOpeHHs ynpoaoBxk 50 pokiB
BHKO-OBEC I0Ka3aB BUCOKY aJIalITHBHICTH JI0 BUPOIIYBAHHS Ha IPYHTAX, SKi
3a3HaIM Jerpanarii i GopMyBaB cepenHiil piBeHb BpokaitHOCTI (puc. 4.9).
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Puc. 4.9 Bpoxaiinicte 3eneHoi Macu BHKO-BiBca 3a micasaii 1o0puB y
ciBo3minax, BIIJICC, 1/ra, 2018-2020 pp.; [1I1 — mobiuna npoayKuis
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3acTocyBaHHsl MiHepanbHUX H00puB B 1031 Ns3Ps3Ky; HA 1 Ta
CIBO3MIHM ICTOTHO WIJBHIIIIO BPOXAWHICT, BHKO-BiBCa 3a MICIAIIT
nmobpuB. [TopiBHSHO 3 KOHTpoJIeM 0e3 MOOPHUB BPOXKANHICTH 3€IEHOT Macu
BUKO-BiBCa 32 MiHEpaJIbHOI CUCTEMH yI00pEHHS Y TUIOJJO3MIHHIN CIBO3MiHI
3pocia Ha 11,0 T/ra, 3epHo-mpocamHiii — Ha 10,7 3a abCOMIOTHHX
nokasHukiB 31,9 Ta 30,3 T/ra. 3a michsamii 3actocyBaHHS J00pHB
BpOXKaifHICTh BUKO-BiBCa y IUIOJJO3MIHHIA CiBO3MiHI TOPIBHSHO i3 3€pHO-
mpocamHoro Oynma Buma Ha 1,6 T/ra, IO MOXIUBO € HACTIIKOM
OIIOCEPEIKOBAHOI TICIsii Oi0JIOTIYHOTO a30Ty, SKUH HAKOMUYYKIOTh Y
IpyHTi 6000B1 TpaBH.

HaiiBumoi BpoXalHOCTI 3€JeHOi MacHh BHKO-BiBca y TICIAMIIT
JOOpHUB JOCATaNM 3a TPAAWMIHHOI HA OCHOBI THOIO CHCTEMH YHOOpEHHST
ciBo3MiH. 3a BHeceHHs Ha 1 ra ciBo3miaM Ns3Ps3Ks; Ta 6,6 T THOIO
BPOXKAIHICTh BHKO-BiBCA 3a MICIsAii JOOPUB CTAHOBHJIA Y IIOJAO3MIiHHIN
ciBo3miHi — 37,9 T/ra, 3epHO-nipocanHiil — 35,5, npocanHiit — 32,0 T/ra, 1mo
MOPIBHSHO 3 KOHTpoJieM 0e3 oOpuB BU3Ha4YeHO BUImKM Ha 17,0, 15,9 Ta
15,1 t/ra, BimnoBimHO. B ymMOBax Imiom03MiHHOI CiBO3MIHHM BPOXAHICTh
BUKO-BiBCa IEpeBUINMIA HOr0 BPOXKAWHICTD y 3epHO-TIPOCAITHIN CiBO3MIHI
— Ha 2,4, npocamHii — Ha 5,9 T/ra. Y IUIOMO3MIHHIN CiBO3MIiHI Jie
BUPOIIyBJIM KOHIOIIMHY BPOXKAWHICTh 3€lIeHOT Macu BHUKO-BiBca Oyia
HaWBHIIOIO, 110 € PE3yJbTATOM INCIsAli THO, MiHEpaIbHUX OOpPUB Ta
6iostorigHOTO a30TY, KU HAKOMWIyBaIu OaraTopiuHi 0000Bi TpaBH.

Hocuth crpuaTiuBi yMOBH s (pOpMyBaHHS BpOXKAO 3EICHOI
MacH BHKO-BiBca 3a MICIsAil T0OpHB CTBOPIOBAINCH 33 ajbTEPHATHBHOI
OpraHo-MiHepaJIbHO1 CHCTeMHU ynoOpeHHs. 3a BHECEHHs Ha | ra ciBo3MiHU
Ns3P43Ks3 Ta mobGiuHOT MpOIyKIii BpOKAMHICTH BHUKO-BIBCAa 3a TMHCISIIT
IOOpHB y IIONO3MIiHHIN CiBO3MiHI cTaHOBWIa 34,9 T/ra, 3epHO-TIpOCaNHIN
— 35,1, mpocamniii — 30,7 1/ra, MO MOPIBHSHO 3 KOHTpOJeM 0e3 mo0puB
BH3HaueHo BummM Ha 14,0, 155 Tta 13,8 T/ra, BiamosigHo. 3a
AJITEPHATHUBHOTO YIOOPEHHS CIIBCTaBHO BHCOKa BPOXKaWHICTh BHKO-BiBCa
(opMyBanach y IUIOJO3MIHHIM Ta 3€pHO-TPOCAIHIA CiBO3MiHAaX, sKa
MIepEeBHIIIIIa HOTO BPOXKAHHICTh Y TpOcamHii ciBo3MiHi — Ha 4,2-4,4 T/ra.
OdeBUIHO y 3epHO-TIPOCAIHIN CiBO3MiHI €EKTHBHICTH aTbTEPHATHBHOTO
yIOOpeHHsT OOYMOBJICHA TOEIHAHMM BIUIMBOM Oi0JIOTIYHOTO a30Ty Ta
MOCHJICHOIO MiHEPAJTi3alli€l0 PEIITOK MOOIYHOT MPOIYKIIT POCIIHH.

OTxe, HABUIIOI BPOXKANHOCTI 3€JICHOT MacH BUKO-BiBCa JTOCSTAIN
y TUIOO3MIiHHIH ciBo3MiHi 3a micisinii Ns3Ps3Kas + 6,6 T rHOTO Ha 1 ra pimmi
— 37,9 1/ra, mnono3MiHHIA 1 3epHO-TIpocamHiil ciBo3MiHax 3a miciusamii
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Ns3P43Kgs + moGiuna npoaykmist — 34,9-35,1 1/ra, mo Oysno BUIIHM
MOPIBHSAHO 3 KOHTpoJieM 6e3 noopus Ha 17,0 ta 14,0-14,2 1/ra, BixnoBigHO.

[licnst mpoBeneHHS AOCTIPKeHb 3 BHBYEHHS BIUIMBY JIOOpHB Ha
BpPOXKaMHICTh Ta SKICTh NPOAYKIIl KYJBTYp 3€pHO-OYpSKOBOi CIBO3MIHH
MO>KHa 3pOOUTH TaKi BUCHOBKH:

1. 3a 20-35 piuHOrO 3aCTOCYBaHHS MiHEpAIbHHX JOOpHB Y
CiBO3MiHaX BPOXKAHHICTh KOPEHEIUIOAIB OYpSAKIB IyKPOBHX Ha HOPHO3EMi
omij3oneHoMy cTaHoBWiIa 41,5-43,7 T/ra, Ha YOpHO3eMi BHITyTYBaHOMY
CepeIHBOCYTITUHKOBOMY — 29,0-36,7, Ha YOpHO3eMi BHIYTYBaHOMY JIETKO-
CYIJIIMHKOBOMY — 45,6 T/ra; 30ip LyKpy — BiIMOBiIHO CTaHOBUB 6,18-7,21,
4,58-6,51 Ta 6,79 1/ra. Kpamum mnonepeaHUKOM MmiJ OypsSKd ITyKpOBi 3a
HECTIMKOTO 3BOJIOKEHHS BU3HAYEHO BUKO-OBEC.

3acTocyBaHHA TpPAAMINIHOI Ta 3 eleMeHTaMH OioJori3allii opraHo-
MiHEpabHAX CHCTEM YyNOOpEHHS MiABHINMIO 30ip IyKpYy IOPIBHSIHO 3
BHECEHHSIM MIHEpalIbHUX JOOPHUB Ha YopHO3eMi omiazosieHomy — Ha (0,08-
0,17 1/ra, YopHO3EMi BIIIyTYBaHOMY CepeIHBOCYTIHMHKOBOMY — Ha 0,36-0,88,
YOpHO3eMi BHIIYTYBaHOMY JIETKOCYIJIMHKOBoMy — Ha 0,56-1,14 T/ra. 3
MiJBUIIEHHSIM BOJIoro3a0e3rnevyeHHs] e(eKTUBHICTh 3aCTOCYBaHHS THOO
TIOPIBHSHO 3 COJIOMOIO MOMITHO 3pOCTasia. 3a HECTIHKOTO 3BOJIOKCHHS 30ip
IYKPY 32 TPaIUIHHOI OpraHO-MiHEpalbHOI CHCTEMH YHOOPEHHS y JIaHKax
CiBO3MiHU piBHsIBCA 260 OyB BHUIMM Ha 2,2-5,1% MOPIBHSIHO 3 €0 COIOMHU;
3a JIOCTaTHHOTO 3BOJIOKEHHsS — BUINUM Ha 7,9%. BBeneHHs eleMeHTIB
Oioyorizarii B CHCTEMH YIOOpPCHHS CTa0UII3yBajdO TEXHOJIOTIYHI SKOCTI
KOPEHeIUIONIB Ha PiBHI MiHepambHOI CHCTeMH YHZOOPEHHS, 3aCTOCYBAaHHS
THOIO ITiABUIIMIIO BTpaTH ykpy B Messici Ha 0,06-0,40%.

2. 3a pexkoMeHJIOBaHOI J03M MiHEpAIbHUX JOOpUB YpOXKaHHICTH
MIICHUTT 03UMOi Ha dYopHO3eMi omig3oneHoMy (Neo-soPsoKeo) cranoBmma —
5,00-6,59 T/ra, dYopHO3eMi BHIIYTYBAaHOMY CEPEAHBOCYTIIMHKOBOMY (Nao.
60PsoKeo) — 4,39-5,88 T/ra, "opHO3eMi BHIIyIyBaHOMY JIETKOCYIJIMHKOBOMY
(Neo) — 5,99 1/ra. Bmict Outka 3a MiHEpaIbHOI CHCTEMH yNOOPEHHS Tif-
BUIIMBCS MOPIBHSHO 3 KOHTpojeM Oe3 mobOpuB Ha 1,7-2,1%. Kpamwmmun
TIOTIepeTHUKAMH TTifI MIISHHUIIIO0 03UMY 33 HECTIHKOTO 3BOJIOXKEHHS BU3HAYEHO
BHKO-OBEC Ta KyKypyA3y Ha 3eieHuii kopMm. Ha rpyHTax 3 cepemHiM piBHEM
3a0e3nedyeHHsT pyxoMuM (ocdopom mimeHuns o3uMa Jo0pe pearyBajia Ha
nocunene (ocopHe, BUCOKUM — TIOCHIICHE a30THE KUBIICHHS. BHeceHHs
PEKOMEH/IOBAaHOI JIO3M JIOOpPHMB TO TICIAMIl THOMO 3a0e3Medmsio MpHpicT
YpOXXalHOCTI 3epHa MIIEHUIN 03UMOI Mo JaHkax ciBo3minm Ha 0,17-0,40, y
TICIISAIT COJIOMH JIMIIIE Y JIaHIIl 3 KYKypY/I3010 Ha 3eneHuid kopMm — Ha 0,32 1/ra.
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HaiiBumioi mpoayKTHBHOCTI  TIIEHWIII O3MMOI Ha YOpHO3EMi
OMIJI30JICHOMY JIOCSTHYTO Y JIaHII CIBO3MIHM 3 BHKO-BIBCOM 3a JI03U
NsoP75Keo — 6,68 T/Ta, 4opHO3EMi BHIYTYBAaHOMY CEPEIHBOCYTIIHHKOBOMY Y
JaHI 3 KyKypyZA3010 Ha 3eneHuid KopM 3a BHeceHHS NioPeoKeo y micmsaii
THOIO — 6,28, YOpHO3eMi BHIIYTYBaHOMY JIETKOCYTJIMHKOBOMY 3a Nog — 6,41
T/Ta.

3. 3a 20-35 piuroro ymoOpeHHs CiBO3MIH OCHOBOIO ITiJIBHIICHHS
BPOXKaHOCTI KyKYpY/3U Ha 3€pHO 32 HECTIHKOTO 3BOJIOKCHHS HAa YOPHO3EMi
OM/I30JICHOMY BH3HAUY€HO BHECEHHS MIHEpAIbHUX JOOpUB. 3a J03H
NeoP75sK40 mocarayro BposkaiiHOCTI 3epHa 6,54 T/ra, 3a migBumenoi y 1,5
pasu 3a ochopom (NeoP110K40) — 6,71, puUpicT MOPIBHIHO 3 KOHTpOJIeM 0e3
nobpus — BiamosigHo 0,80 Ta 0,97 T/ra. 3a BHECEHHS T'HOIO 1 COJIOMH Ta
BBCIICHHS CIICMEHTIB Oioyorizamii 10 OpraHO-MiHEpadbHOI CHCTEMH
yIoOpeHHs i ABUIIEHHS TPOLYKTUBHOCTI KyKYPYI3H Ha 3€PHO HE BUSBIICHO.

4. 3HavyHEe TMiIBHUINCHHS BPOXKAHHOCTI KYJIBTYp y 3¢pHO-OYPSIKOBHX
CiBO3MiHaX JIOCATANIOCH 33 paxyHOK IicIsiil 10OpuB. BupomryBanHs suMeHI0
SIPOTO HAa YOPHO3EMHHUX IPYHTaX IO MICIsAAil TOOpHB 3a0e3Meumio IpupicT
YpO’KalHOCTI 3epHa TOPIBHIHO 3 KOHTpoJjeMm 0e3 moopuB — 1,15-1,91 T/ra,
ropoxy — 0,19-0,38, 3emenoi Macu xoutormmHu — 1,6-2,7, Buko-BiBca — 4,0-
7,4 1/ra.

5. 3a 50 piyHOro 3acToCcyBaHHS JOOpWB Yy CiBO3MiHaX HaHBHUIILY
010JIOTIYHY TPOAYKTHBHICTh OYPSKIB I[YKPOBHX JOCSTANN Y IJIOA03MIHHIN
ciBO3MiHI 3a 3actocyBaHHS Ha | ra ciBo3miam Ns3Ps3Ksz ta 6,6 T THOMO:
BpoXaifHicTs — 46,9 1/ra, mykpucricts — 16,5%, 30ip mykpy — 7,73 T/ra.
EdextuBauM Bu3HaueHOo BHeceHHs Ha 1 ra ciBo3miHM Ns3PsKas Ta
MoOIYHOI MPOAYKIIi y 3epHO-TIpocamHii ciBO3MiHi: BpoKaiHICTh — 48,2
T/Ta, MyKpucTicts — 16,1%, 36ip mykpy — 7,74 T/ra.

6. BupoiyBaHHs MIIEHUINI 03UMOI y TUIOJO3MIHHINA CiBO3MiHI OyIo
3HAYHO MPOXYKTHUBHIIINM, HIXK Yy 3€pHO-TIpocamHiii Ta mpocamHii. 3a 50
pIYHOTO 3acTOCYBaHHs JOOpHUB HAMBUINOI BpOXKaWHOCTI 3epHA Y
MJI0JI03MIHHIA CIBO3MiHI JOCATHYTO 3a TMOMNEPEeJHUKAa KOHIOUIUHU 3
BHeceHHSIM Ns3P43Ky3 + 6,6 T rHOrO Ha 1 ra puni — 7,67 T/ra, mo Oyno
BHIIMM y TIOPIBHSHHI 3 KOHTpoJeM 0e3 BHeceHHs noOpuB Ha 2,43 T/ra,
MOPIBHIHO 3 MOTIEPESTHUKOM BHKO-BiBcoM — Ha 1,93 1/ra.

7. Bucokoi TPOMYyKTHBHOCTI SYMEHIO SPOTO Ta BUKO-BiBCa, SIKi
BHPOIIYBAIH 32 MICIAAil AJOOpPUB, MOCSATHYTO 3a TPamUIifHOI HA OCHOBI
THOKO OpraHO-MiHEpalIbHOI CUCTEeMH yaoOpeHHs. 3a micisamii Ns3PasKas +
6,6 T rHOIO Ha | Ta puLI BpOXKaHHICTh TYMEHIO SPOr0 HAWBUILOK Oyna y
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3epHO-TIpocarnHiid ciBo3Mini — 4,01 T/ra, 3eleHOi Macu BHKO-BiBca Yy
IUIOAO3MIHHIN ciBo3miHi — 37,9 T/ra, mo OyJ0 BHUIIMM IOPIBHAHO 3
KOHTpoJieM 0e3 mobpuB — Ha 1,66 ta 17,0 T/ra. EdhekTuBHUM BH3HAYCHO
BHPOIIYBaHHS BHUKO-BiBca 3a micisamii BHeceHHS Ns3Ps3Ky3 Ta mobiunoi
MPOAYKIii B yMOBax IUIOJO3MIHHOI Ta 3€pHO-TIPOCANHOI CiBO3MiH—
BpoxaitHicTh Haciuag 34,9 Ta 35,1 T/ra, mo OyJO BUIIMM IOPIBHSHO 3
KOoHTpousieM 0e3 1oopuB Ha 14,0 Ta 14,2 1/ra.

8. Y mocTiii poTtamii mpocamHOi CiBO3MIHM BHCOKOI BPOXaHHOCTI
COHSIIITHHUKY TOCATHYTO 3a Micisiaii BHeceHHs Ha 1 ra ciBo3MiHU Ns3Pa3Kus
+ 6,6 T/ra THOIO: BpOXaWHICTH HaciHHA — 3,54 T/ra, m0 OyJIO BULMM Y
MOPIBHSIHHI 3 KOHTposeMm Oe3 nobpuB — Ha 1,45 T/ra, TOpiBHAHO 3
anpTepHaTUBHUM yA00peHHAM (Ns3P43K43 + mobiuna npoaykuis) — Ha 0,20
T/ra. HaiiBumly BpoKalHICTh KOHIONIMHHM Y IUIOJO3MIHHIA CiBO3MiHI
OTpUMAJH 3a MICAIIl TPaIUIiHHOT HA OCHOBI THOKO CHUCTEMH YIOOpEHHS:
BpOXKaiHicTh 3eseHol Macu — 29,7 T/ra, mo OyJo BHIIMM y TOPIBHSHHI 3
KOHTpoJieM 0e3 1o0puB — Ha 15,8 T/ra abo 2,1 pasm.

9. 3a 50 pigHOrO 3acTOCyBaHHS NOOPWB Yy TPOCAIHIN CiBO3MiHI
TpaJuIiiiHe Ta aJbTepHATHBHE OpPTraHO-MiHEpalIbHE YHOOPEHHS MaiH
CHIBCTaBHUH BIUTHB Ha BpPOXKaiHIiCcTh col — 3,45 Ta 3,39 T/ra, miaBUIIUBIIHA
BpPOKalHICTh HACIHHA Yy MOPIBHSAHHI 3 KOHTposieMm 0e3 moopuB Ha 1,07 Ta
1,01 T1/ra. 3actocyBaHHS J00pHMB Yy 3€pHO-TIpOCANHI CiBO3MiHI HE
BILTMHYJIO ICTOTHO Ha BPOXKAMHICTh BUKH sApoi. TEHACHIIIIO J0 IMiIBUIIICHHS
BPOXKAMHOCTI HACiHHS 3a0e3MeUYmIo JIHMIIE BHECEHHS Ha 1 ra ciBO3MiHHU
Ns3P43Kys Ta 6,6 T/ra THOMNO: BpOKaWHICTh HaciHHA — 1,54 T/ra, mo Oyio
BUIIIUM Yy MTOPIBHSHHI 3 KOHTposeM Oe3 noopuB Ha 0,19 1/ra.
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BAJIAH
Po3ain [PYHTI 3A PI3HUX CUCTEM YAROBPEHHA

5.1 IlpoayKTUBHIiCTH CiBO3MiH

0COOJIMBOCTEH TPYHTY, KIIMATUYHUX YMOB Ta OIOJOTIYHHX

0cOONMMBOCTEH KyJIBTYp ICTOTHO MiJIBHIIYIOTH NMPOXYKTHBHICTH
3epHO-OypskoBoi ciBosminu [197, 322, 367]. Hocmimkenns JI.I. Maptu-
HoBMY, M.M. MaptunoBuua [196], S.II. LlBes, A.M. T'opobus [322]
CBiT4aTh, 0 30aJIaHCOBaHA 32 IEMEHTaMH JKUBIICHHS CHCTEMa yJ00pEeHHS
3[aTHA MiJBUIIUTH MPOIYKTHBHICTH 3€pHO-OYpsIKOBOI CiBO3MiHM — Ha 17-
33%, a 3a manumu B.M. fxumenka, B.JI. Tecensko, H.H. KoxyxoBcsroro
[367] — HaBiTh Ha 36-46%.

[MinBuimenHs MIPOYKTHBHOCTI 3epHO-OypsAKOBOi  CIBO3MIHHU
BiZIOyBa€eThCs TEPEBaKHO 32 OpPraHO-MiHEpaIbHOI cUCTeMH yAOoOpeHHS [8,
99, 129, 314]. 3a manmmu M.M. MaprtuHosuya, JI.I. MaptuHoBuy [198]
BHeceHHS NigP»Koo+ 7,7 T rHOO Ha 1 Tra pimun miBUINKIO MPOAYKTUBHICTh
3epHO-0ypAKOBOT CIBO3MIHHM B CEpeTHBOMY 3a IT’SITh pOTaliil Ha 24%, To/i Ak
MiHepanbHi 1o0puBa — Ha 17%.

JocnipkeHHS psy 3apyOiKHUX Ta BITYM3HSHMX BUCHHUX CBIIUaTh,
mo e(QeKTUBHUM 3acO000M  MIABUIICHHS TPOAYKTHBHOCTI  KYJIBTYP
CIBO3MIHM € BBEJICHHS eJIEMEHTIB OioJyorizamii y cucTeMH yI0OpeHHs
IIJSIXOM  TIOE€JJHAHOTO 3aCTOCYBaHHS MiHEpaJbHUX J00pHB 1 mMOOIdHOI
MPOAYKIIi Ta MOKHUBHUX CHAEpATbHUX KyibTyp [109, 248, 267, 293, 329,
397, 441]. 3anpoBajKeHHsI 3ax0JliB 0i0JIOTi3allii CTBOPIOE psijl TepeBar
nepel MiHEpaJIbHOIO CHCTEMOIO yIOOPEHHS: J03BOJISIE MOIOBHUTH IPYHT
OPTaHivYHOI0 PEYOBHHOIO, 3aJy4ae 3HAUYHUH pecypc OiOTeHHHX €JIEeMEHTIB
IUTSI TIOKPAIIaHHS MiHEPAIBHOTO XUBIICHHS KYJIBTYpP 332 PaxXyHOK IIPOIECIB
penupKyJIsALii, He moTpedye qoMaTKOBUX GiHaHCOBUX BUTpAT [8, 339].

BuBYeHHs yIpomoBK JBOX pOTalliif MPOAYKTHBHOCTI TUIOJIO3MIHHOT
3epHO-OyPSAKOBOI CiBO3MIHM 3a pi3HHX cucTeM aoopuB (30% mpocamHux,
30% 6000BHX) Ha YOPHO3EMI OIIiI30JICHOMY ITOKA3aJI0, IO 32 MiHEpAIbHOI
cuctemu  ymoOpenHss (NsoP4sKso Ha 1 ra CciBO3MiHHOI  IIOMIi)

H ayKOBO-OOTPYHTOBaHI CHCTEMH YIOOpPCHHS, 3 ypaxyBaHHAM
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MPOJYKTUBHICTh CIBO3MIHM MIJIBUIIMIIACH Y CEPEAHBOMY 3a JABI poTaril
MOPIBHSIHO 3 KOHTpoJieM 0e3 noOpuB Ha 1,34 T k.ox./ra. [IpoayKTUBHICTH
CIBO3MIHM Yy JIpyTidl poTamii Maja TEHJEHIII0 O 3pOCTaHHS MOPIBHIHO 3
nepmoro Ha 0,19 T x.o1./ra, a6o 2,4% (Tadxn. 5.1).

Tabauys 5.1 TIpoAyKTUBHICTH CiBO3MiHM HA YOPHO3eMi OMiA30JI€HOMY
3a pisHMX cucrtem ynoopenns, BJICC, 1986-2010 pp.,
T/Ta CiIBO3MIHHOI TLTOMITI

Ne | Bueceno noopus Ha 1 | KopmoBux ogununn 30ip 3epHa 30ip nykpy
Bap. | ra ciBo3MiHHOI IO I I I I I I
I |Bes aoGpus 6,87 6,71 | 245 | 2,55 | 1,35 | 1,07
(KOHTPOIIb)
2 | NsoPa2,5Ks0 8,03 8,22 2,72 | 3,09 | 1,57 | 1,33
23 | N75P42,5Ks0 8,16 8,31 2,72 | 3,11 | 1,57 | 1,28
19 | NsoPs3,7Ks0 8,14 8,35 2,75 | 3,17 | 1,59 | 1,31
25 | NsoP42,5K7s 8,04 8,29 2,69 | 3,10 | 1,58 | 1,34
3 | NsoPa2sKso+ nobiuma | g 5 850 | 2,76 | 3,17 | 1,61 | 1,35
MPOJLYKILisi
> |NsoParsKsot12wira | g 4o 863 | 282|317 | 1,62 | 133
THOIO
12112 v/ra rioto + TITT 7,63 8,15 | 2,62 | 3,09 | 1,56 | 134
0GiYHA IPOYKIs

[pumitka. [ — mepma poraris, 1986-2000 pp., II — nqpyra poraris, 1996-2010 pp.

Ha nymxy A.C. 3apummnsika, B.B. IBaninm [111] 3a ekosoriuHo
OIIQJUIMBUX 1 EKOHOMIYHO OOIPYHTOBAaHUX JI03 MiHEpaJIbHUX JOOPUB
BOKJIMBUM  3aXOJIOM  IIJBUIICHHS  NPOJAYKTHBHOCTI  CIBO3MIHH €
ONITUMI3allis CIIBBIIHOIICHHS €JIEMEHTIB JKMUBJICHHS.

[ligBummeHHs J03W OJHOTO 3 EJEMEHTIB JKHBICHHA Y CKJIai
MiHepabHUX J00pMB B 1,5 pasw MiABHIIMIO TPOXYKTUBHICTH B
cepennboMy 3a nBi porarii Ha 0,04-0,12 T k.ox./ra. He3naune 3poctaHHs
KOPMOBOI MPOJyKTUBHOCTI JIO3BOJISIE CTBEPDKYBATH, IO PEKOMEHIOBaHA
no3a MinepaabHUX 100puB NsoP4 sKsoHa 1 ra ciBosminaoi miomi (N:P:K =
1:0,9:1) Oymna GMM3BKOI0 IO ONTHMAIBHOI (pHc. 5.1).
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Puc. 5.1 IlinBuIiieHHSI NPOAYKTUBHOCTI CiBO3MIHU 10 KOHTPOJIIO 0e3
100puB 3a pisHux cucreM ynoopenns, B/ICC, 1986-2010 pp.
1T — mo6iyHa MPOIYKIIisl KYJIBTYP.

Ominka 3epHO-OypSKOBOI CIBO3MIHM 3a TOKa3HUKAMH TOBapHOI
MPOAYKTUBHOCTI (300pOM 3epHa Ta IyKpy) MoKazaja, M0 MaKCUMaTbHUH
30ip IyKpY B CEPeIHBOMY 3a JBI pOTallii JocsraBcs 3a 103U NsoP4 sKsoHa 1
ra ciBo3Mminuoi miomy — 1,45 1/ra ciBo3MiHHOI 1uiommi. 30IIBIICHHS 03U
OJIHOTO 3 €JIEMEHTIB KUBJIEHHS B 1,5 pa3u He 3a0e3Meqmiio ITiIBUIICHHS
300py IyKpy, a 3a 30UTBIICHHS J03W a30THUX JOOPHUB BiIOYIOCH HOTO
3HIDKCHHSI BHACITIZIOK 3HUYKCHHS IyKPUCTOCTI KOPEHEIUIOIB.

[IpoAyKTUBHICTH CIBO3MIHM 33 TPYIOK 3CPHOBHX KYJIBTYP
MiBUIYBalack 3a 30UIbImeHHs 103u (ochopy y 1,5 pasu y ckunazai
peKoMeHI0BaHOo1 703U J100puB. 3a 103U NsoPs37Kso Ha 1 ra ciBo3miHHOT
wromi 30ip 3epHa B CEPeNHBOMY 3a JIBi pOTallii CiBO3MIHU 301TBIITUBCS
MOPIBHSHO 3 PEKOMEHI0BaHO0 7103010 Ha 0,05 T/ra ciBO3MIiHHOI TUIOIIi, 200
Ha 12,2%. lle CBIAYUTH MpPO MOLUIBHICT MiABHINEHHS 103 (HochopHHUX
JOOpUB y CKIIaJi MOBHOro MiHepanbHOTro go0puBa Ha 20-30% mns
ONTUMI3allii MiHEPAILHOTO KUBIICHHS 36PHOBUX KYIBTYP.

3acTocyBaHHS OpraHo-MiHepaTbHOI CHUCTEMH yHOOpeHHs
T ABHIYBAJIO TPOTYKTHBHICTH 36pHO-OYPSIKOBOI CiBO3MiHHU. 32 BHECEHHS
MiHepaJIbHUX 100puB 1 moOGiyHOi mpoxykimii (NsoPssKso + mobiuna
npoaykiiss Ha 1 ra CiBO3MIHHOI IUIONI) B CEepeAHbOMY 3a JBI poTarii
CiBO3MIHHM TPOJAYKTHUBHICTh CTaHOBWJIA — 8,35 K.01./ra, MiHEepaIbHUX
nmo6puB i THOIO (NsoP4sKso + 12 T THOIO Ha 1 Ta CiBO3MiHHOI TUTOMII) —
8,56 k.o1./ra, MO MOPIBHIHO 3 KOHTpoJIeM 0e3 IoOpuB Oyiio OUThIIMM
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BiamoBimHO Ha 1,56 Ta 1,77, i3 MiHEpaJIbHOK CHCTEMOK YJIOOPCHHS —
0,22 ta 0,43 T k.ox./ra. Temnu 3pocTaHHs MPOTYKTUBHOCTI CIBO3MIHU y
IpYTidl poTarii 3a BHECEHHS MiHEPATbHUX JOOPUB 1 MOOIYHOI MPOTYKILiT
OyJny BHIIMMH, HIXK MiHEpaJbHHUX JOOpUB i rHOI0. Tak, MPOJYKTHBHICTh
CiBO3MIHM 332 BHECEHHS MIiHEpalbHUX JOOpHB 1 MOOIYHOI MPOIyKIIii
3pocna Ha 0,30 x.ox./ra (3,7%), a MminepanpHuX 100puB i rHOIO — Ha 0,15
k.o1./ra (1,8%).

Biomorizarist cucreMun ymoOpeHHS MUITXOM BHECEHHS MiHEpaIbHUX
JoOpHB 1 MOOIYHOT MPOMYKLIl 3MEHITyBaja MOPIBHAHO 3 TPaJHLIiHHOO
OpraHo-MiHEepalIbHOI CHUCTEMOIO YI0OpEeHHS 30ip 3epHa B CEpPelHbLOMY 3a
IBi potamii Ha 3 T/ra ciBo3MiHHOi TUIONI. 30ip IyKpy 3a 000X CHCTEM
YIOOpCHHS 3ajMIIaBcsS HAa OJHOMY DiBHI i CTAHOBHB B CEPEIHBOMY 3a IBI
potanii 1,48 1/ra ciBO3MiHHOI ITJIOMII.

3a opraHiuHOI crcTeMH ynoOpeHHs (1modiuHa npoaykmis + 12 T THOto
Ha | ra CiBO3MIHHOI MJIOII) B YMOBaX HECTIMKOTO 3BOJIOKCHHS 30HU
Jlicocreny NpOAYKTUBHICTH CIiBO3MIHM B CEpeAHbOMY 3a JBI poTarlii
cranoBmna 7,89 T K.0m./ra, MO0 TOCTYHaJOCh BHECEHHIO MiHEpabHUX
nobpuB — Ha 0,24, MiHepadbHUX JOOpHB 1 TOOIYHOI mpoxykiii — Ha 0,46,
MiHepaipHUX 100puB i THOIO — Ha 0,67 T k.01./ra. Husbka edexTuBHICTH
THOIO 3a OpraHiyHOi CHUCTeMH YAOOpeHHs Morina Oyt oO0yMoOBIeHa
HEJOCTaTHIM  BOJIOr03a0e3MEYeHHAM Ta  CJIa0KOK  MiHepali3alli€ro
OpraHiYHUX JOOPHUB Y IPYHTI.

OTxe, BHECEHHS MiHEpaJIbHUX JOOpPHB 1 TOOIYHOI TPOAYKIi B
YMOBax HECTIMKOTO 3BOJIOKCHHS Ha YOPHO3EMi OIiJI30JICHOMY BaXKO-
CYTJIMHKOBOMY ~ 3a0@3IeYnsIo  MiJBHIIEHHS IPOAYKTUBHOCTI  3€pHO-
OypsIKOBOi CiBO3MIHH TOPIBHSAHO 3 MiHEPaIbHOI CHUCTEMOIO yIOOpPCHHS B
cepeHpOMY 3a JBi porartlii Ha 0,22, MiHepalibHUX 100pHB 1 THOIO — Ha 0,43
T K.0JI./Ta CIBO3MIHHO]T TUIOIIII.

Ha 4opHO3emi BWIIyTyBaHOMY CEpeJIHBOCYTIIMHKOBOMY (YMOBH
HECTIMKOTO 3BOJIOKEHHsI) YIPOAOBXK 3 Ta 4 potamiii e(eKTUBHICTh
TPAAMINHOT 3 eJeMeHTaMH 010JIoTi3allii CUCTEeMH YAOOPECHHS BHBYAIH Y
CiBO3MiHaxX 3 pi3HMM HACHYEHHSIM IPOCAITHUMH Ta O0O0BUMH KyJIbTYpaMH:
3epHO-TIpocamnHiii (mpocamaux 40%, 006oBux 10%) Ta MIOHO3MIHHIHN
(mpocarHux 16,7%, 6060BUX 33%).

3a MiHepaJbHOI CUCTEMH YJOOpEHHs Yy 3epHO-TpOcarnHiii CiBO3MiHi
(NsoPesKes Ha 1 Ta ciBO3MiHHOT MmIiomIi) 11 MPOIYKTUBHICTH J0 KOHTPOJIO
6e3 moOpuB migBummiIack Ha 3,36, y mromo3MinHiN (N43Ps3Kys ma 1 ra
ciBO3MiHHOI miomi) — Ha 2,54, 3a0e3neunBIIN  CEpeIHbOPIUHY
MPOAYKTUBHICTH — BimoBinHO 7,71 Ta 6,96 T k.0x./Ta (Tadmn. 5.2).
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Tabauys 5.2 TIpoAYKTUBHICTH CiBO3MiHM HA YOPHO3€eMi THIIOBOMY
BUJIYTYBAHOMY 32J1€2KHO Bijt i CTPYKTYpH Ta cuUCTeM yA00peHHs,
BIIJCC, 1996-2013 pp., T/Ta CiBO3MIHHO] ILJIOII

Ne Bueceno 100puB Ha 1 ra Kopmosux . .
Bap. ciBO3MIiHHOI IIOIIi OMHHAID 30ip 3epua 36ip uykpy
III porauis (1996-2007 pp.)
11 |Be3 no6puB (KOHTPOJIb) 4,35 1,66 0,50
NsoPssKes 7,71 2,30 1,58
4 | NsoP6sKes + mobiuna mpomgyxiis 8,04 2,36 1,68
13 | NsoPssKes+ 9 1/ra raoro 8,42 2,45 1,78
IV porauis (2006-2013 pp.)
11 |Be3 n06puB (KOHTPOJIb) 4,42 1,45 0,42
NazP43Kaz 6,96 2,02 0,99
4 | Na3P43Ka3 + nobiuna nmpogyxrist 7,30 2,13 1,05
13 | N43P43K43 + 8,3 1/ra ruoro 7,68 2,19 1,09

HaiiBuium 3pocTaHHsl MPOJAYKTUBHOCTI 3€pPHO-OYPSIKOBOI CIBO3MIHH
BHUSIBJICHO 3a OpraHO-MiHEpallbHOI CHCTeMH ymoOpeHHs. biomorizamis
cHUCTeMHU yMOOpEHHS NUIIXOM BHECEHHS MiHEpalbHUX HOOpWB i MOOIYHOT
nponykuii y 3epHo-mpocarnHiii ciBo3MmiHi (NsoPesKes + mobiuna mpomykmis
Ha | ra CiBO3MIHHOI IUIONI) MiABHINWIA ii MPOAYKTUBHICTH MOPIBHIHO 3
BHECCHHsAM MiHepanbHuX ao0puB Ha 0,33, y mmomosminHii (Na3PssKasz +
nmobiuHa mpoaykiis Ha 1 ra ciBo3minHOi miomi) — Ha 0,34 T k.0m./ra
CIBO3MIHHO{ TUTOIII.

CepemubopiuHe 3pocTaHHS 300py 3epHa 3a Oiojorizamii cucteMu
YIOOpPEHHS TMOPIBHAHO 3 MIiHEPAJIbHOIO CHCTEMOIO YAOOPEHHS Y 3EpHO-
mpocarHii ciBo3mini ctanoBwio 0,06, 36opy 1ykpy — 0,10; miog03MiHHIT
— Bignosigao 0,11 ta 0,06 T/ra ciBO3MIHHOI IUIOLII. 3HMKEHHS TEMIIIB
300py LOyKpy y IUIOJO3MIHHIA CIBO3MiHI TOPIBHSHO 3 3€pHO-IIPOCAITHOIO
00yMOBJIEHO 3MEHIIEHHSIM YacTKH IyKpoBHX OypskiB 3 30% mno 16,7%
(puc. 5.2).

HaiiedekTuBHIOI B 000X CiBO3MiHAX BHU3HAYCHO TPATUIIIHHY
OpraHo-MiHEpallbHy CHUCTeMy ynoOpeHHs. [IpoayKTHBHICTH  3€pHO-
npocarHoi ciBo3MiHM 3a J103U NsoPssKes + 9 T rHOrO Ha 1 Ta ciBO3MiHHOT
ol ctanoBuia 8,42 T k.o/1./ra, oo3mMinHOT (N43P43K43 + 8,3 T/ra rHoro
Ha 1 ra ciBo3MmiHHOI mwiomii) — 7,68, IO TEPEBUILYBAIO MiHEPAIbHY
cucTeMy yao0peHHs — BignosigHo Ha 0,68 ta 0,72 T k.0m./ra CiBO3MIHHOT
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mionii. BHeceHHs  MiHepanbHHUX JOOpPWMB 1 THOW  3a0e3Mevynio
CcepenHbOpiYHEe 3pOCTaHHSA 300py 3€epHAa MOPIBHAHO 3 MiHEPAIBHOIO
CHCTEMOIO yI00peHHs y 3epHO-TIpocarHiil ciBo3miHi — Ha 0,15 1/ra, 300py
nykpy — Ha 0,20; miogo3minHiii — BimmoBimno Ha 0,17 Ta 0,10 T/ra
C1IBO3MIHHOI IUIOIII.

OTxXe, 3a BHECEHHsI MiHEpaJIbHUX JOOPUB 1 MOOIYHOI MPOMYKINi B
YMOBaxX  HECTIHKOro  3BOJIOXKGHHS HAa  YOPHO3eMi  BHIYTYBAaHOMY
CepeTHbOCYTIIMHKOBOMY BiIOYJIOCH ITiIBUILIEHHS TPOYKTHBHOCTI 3€pHO-
OypsIKOBOT ~ CIBO3MIHM PI3HOT CTPYKTYpH TIOPIBHSHO 3 MiHEpaJIbHOKO
cucremoro ynooperns Ha 0,30-0,33 T k.071./Ta; MiHEpaIFHIX JOOPHUB i THOIO
—mna 0,68-0,73 T K.0/1./Ta CIBO3MIHHO]I ILIOILI].
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Puc. 5.2 IlinBuineHHs NPOAYKTHBHOCTI CiBO3MIHM /10 KOHTPOJIIO 0e3
A00pMB 3a/1e:xkHO Bin i cTpykTypnm Ta cucreMm yaooOpennsi, BIUJICC,
1996-2013 pp.; TII1 — noGivHa MPOAYKIList KYJIBTYP.

Ha BLJCC cepenHo KOPMOBY TPOJYKTHBHICTH CIBO3MiH
BH3HAYalM Yy IIoCTid poramii 3a 50 pidyHOro 3acTOCYBaHHsS JOOpUB.
PesynbpraTil mocimikeHb TOKa3aiW, M0 HAWBHINA IPOIYKTHBHICTH 0Oe€3
BHECEHHsI JOOpWB Ta iX 3acTocyBaHHS Oyna y IUIOJO3MIHHOI CiBO3MiHH,
HIDKYA — y 3€pHO-TIPOCAIHOI, HallHIDKYa — y TipocanHoi. Tak, Ha KOHTpoTi
0e3 MoOpUB CepeHs MPOTYKTHBHICTh TUIOIO3MIHHOI CiIBO3MIHU CTaHOBHJIA
— 54 T k.ox./ra, 3epHo-mipocanHoi — 4,9, mpocanmHoi — 4,5 T K.07./ra
CiBO3MiHHOI TuIONIi. KopMoBa MpOAYKTHBHICTH IJIO03MIHHOI CiBO3MIiHH
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MepeBuImia 3epHo-nipocanHy — Ha 0,5, mpocanny — Ha 0,9 T k.om;./ra
ciBo3MiHHOI TuTOMi (pHC. 5.3).
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Puc. 5.3 IlpoayKTHBHICTBL CiBO3MIiH 3a/1€KHO BiJ iX CTPYKTYpHU Ta ya00peHHs,
BIACC, T x.0x. Ha 1 ra ciBo3minu, 2018-2024 pp.; [II1 — mobiuyHa mpomyKiist

JloBroTpuBase 3acTocyBaHHs JOOPHUB 3HAYHO ITiJIBUILIUIO KOPMOBY
MPOIYKTUBHICTh YCiX IUIOAO03MIH. 3a MiHepaldbHOI CHUCTeMH YI0OpEHHS
(Ns3P43K43 Ha 1 Ta ciBO3MIHHM) IPOAYKTHUBHICTD TUIOZO3MIHHOI CiBO3MIHH
MOPIBHSHO 3 KOHTPoJIeM 0e3 JOOpHB ImiIBUIIIIach Ha 2,4 T K.0f1./Ta, 3epHO-
npocarHoi — Ha 2,3 3a abcomroTHUX moka3HukiB 8,0 Ta 7,2 T k.o1. Ha 1 ra
ciBo3MiHHOI iomi. [Tpyn npoMy KOpMOBa MPOJIYKTHUBHICTH ILIOJ03MIHHOI
CiBO3MiHM OyJia BHINAa TIOPIBHSHO 13 3epHO-TipocamnHoro Ha 0,8 T x.om. Ha 1
ra ciBO3MiHH.

3Ha4yHO e(EeKTHBHIIIUMH y KOPOTKOPOTAaiHHUX CiBO3MiHAX Oyi0
OpraHo-MiHepajbHe yaoOpeHHs. 3a BHeceHHs Ha 1 ra ciBo3Mminu Ns3Ps3Kus
Ta 6,6 T/Ta THOIO MPOIYKTHBHICTh IJIOJO3MIHHOI CIBO3MIHM CTaHOBHIIA 9,2
T K.0J1./Ta, 3epHO-TIpocanHoi — 8,2, mpocanHoi — 7,9, 1m0 y mopiBHSAHHI 3
KOHTpoJeM 0e3 ynoOpenHs Oymno BumuM — Ha 3,8, 3,3 a 3,4 T k.on. Ha 1 ra
CiBO3MIHH. 3a TpagumiHHOTO Ha OCHOBI THOIO OpPraHO-MiHEPaIHHOTO
YIOOpPEHHS TPOIYKTHBHICTh IDIOJ03MIHHOI CIBO3MIHH ITOPIBHSHO 13 3€pHO-
mpocarnHoo O0yna Bumoro Ha 1,0 T k.01./ra, mpocamnHoio — Ha 1,3 T k.01, Ha
1 ra ciBO3MIHHOI ILIOIII.

JlocuTh epeKTUBHUM y KOPOTKOPOTAIIIHHUX CiBO3MiHAX BU3HAYCHO
3aCTOCYBaHHS aJTBTCPHATUBHOI OPraHO-MiHEPaTbHOI CHCTEMH yIOOPCHHS.
3a BHecenHs Ha | ra ciBo3miHM Ns3Pi3Kys Ta moGiunoi mpomyxmii
MPOIYKTHUBHICTH IIOJJO3MIHHOT CIBO3MiHM cTaHOBHIIA 8,4 T K.0/1./Ta, 3epHO-
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npocarnHoi — 8,3, mpocanHoi — 7,5, Mo y MOPiBHSAHHI 3 KOHTposieM 0Oe3
ynoopenns Oyino BumuM — Ha 3,0, 3,4 Ta 3,0 T x.ox. Ha 1 ra ciBo3minm. [lpu
[IbOMY TPOJYKTHBHICTh IUIOJIO3MIHHOI CIBO3MIHM IIOpPIiBHSHO 13 3€pHO-
npocamnHoo Oyna Bumoro Ha 0,1 T k.0/./ra, mpocanHoto — Ha 0,9 T K.011. Ha
1 ra ciBO3MIHHOI ILIOIII.

HaiiBuioi KOpMOBOi MPOJYKTUBHOCTI JOCATAINA Y IIOJ03MiHHIN
CiBO3MIHI 3a 3aCTOCYBaHHS TPaJUIIHHOI OPTaHO-MIHEPAIBFHOI CHCTEMH
ymooperas — 9,2 T k.om Ha 1 Ta ciBo3MiHHOI Twiomi. EdexTuBHIM
BU3HAUCHO 3aCTOCYBaHHSA Yy TIPOCANHId CiBO3MiHI TpaaMIiifHOTO Ta
aJbTEPHATUBHOTO OPTaHO-MiHEpaIbHOTO yJA00peHHs. 3a BHeCeHHs Ha | ra
ciBosmian Ns3P43Ks3 Ta 6,6 T/ra THOWO MPOMYKTUBHICTH IMPOCAITHOT
ciBo3Mminm craHoBmia 8,4 T K.ox./ra, Ns3P43K43 Ta mobiunoi npomyxmii — 8,3
T K.0XI. Ha | ra CiBO3MIHU.

OmiHKa MPOJYKTHBHOCTI CIBO3MIHHM 32 CEpeIHBOI0 BPOXKAHHICTIO
3epHa MoKasajia, 1o Ha KOHTPOJi 0e3 ToOpuB BpOXKAHHICTh 3epHA HAa OJUH
reKTap CiBO3MIHHOI TUIOINII Y TJIOJO3MiHHIN CiBO3MiHI cTaHOBWiIa — 1,92
T/Ta, 3epHO-TIpocamnHiit — 1,95, npocamuiit — 1,43 T/ra ciBO3MIHHOI TUIOII.
3epHOBa MPOJYKTUBHICTH IUIOMO3MIHHOI Ta 3€PHO-IIPOCAITHOI CIBO3MIH
Oyma Buma Ha 0,49 Ta 0,52 T/ra CiBO3MIHHOI IUTOINIi, HIX MPOCAITHOL
CIBO3MIHHM, IO CIPUYUHEHO HASBHICTIO JIBOX IOJIIB MIIEHUII 03UMOI, TOI1
SIK y TIpOCaITHii ciBo3MiHI OyJ10 ojHe noJie (puc. 5.4).
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Puc. 5.4 Cepenns Bpo:kaiiHicTh 3epHa B CIBO3MIHAX 3a/1€KHO BiJl IX CTPYKTYypH
Ta ynoopennsi, BI[JICC, T Ha | ra ciBo3minu, 2018-2024 pp.; II1 — nobiuHa
HPOIYKITiS
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3acTocyBaHHSl JOOPHUB 3HAYHO 30UIBIINIO CEPEIHIO BPOXKAWHICTh
3epHa Y KOPOTKOPOTAIIHHIX CiBO3MiHAX. 3a MiHEPaIbHOTO YIOOpEHHS 3
BHeceHHsM Ha 1 ra ciBo3miam Ns3Pi3Ky; BpokaiiHicTh 3epHa y
TUIO03MIHHIH CIBO3MIiHI y TIOPIBHSHHI 3 KOHTPOJIEM 0€3 yA0O0peHHs 3pociia
Ha 0,6 T/ra, 3epHO-TIpocanHii — Ha 0,73 3a aOCOMIOTHHUX MOKA3HUKIB 2,52 Ta
2,68 T/ra ciBo3miHHOI TuTONN. Y 3€pHO-TPOCANHIN CiBO3MiHI CepeaHs
BpOXKaiHICTh 3epHa OyJia BHIa MOPIBHAHO i3 TuIogo3MiHHOIO Ha 0,16 T/ra
CIBO3MIHHO] TLTOIIT.

MakcumanbHUX TOKa3HUKIB BpPOXKAaWHOCTI 3epHa y CIBO3MiHax
JIOCSITHYTO 3a TPAAMIIIHOI Ha OCHOBI THOK) OPraHO-MiHEpadbHOI CHCTEMHU
ynobpenns. 3a BHeceHHs Ns3Ps3Kas + 6,6 T/ra rHOr Ha 1 ra ciBo3MiHH
cepenHs BpPOKaMHICTh 3epHA y IUIOJO3MIHHIA CiBO3MiHI cTaHoBMia 2,85
T/ra, 3epHo-mpocanHii — 2,99, mpocamHiii — 2,15, mo NOpiBHAHO 3
KOHTpoJieM Oe3 jgo0puB Bu3HaueHO BuimuM — Ha 0,93, 1,04 ta 0,72 1/ra
CIBO3MIHHOI TUTONII. 3epHOBA MPOJAYKTUBHICT 3€pHO-TIPOCAITHOT CIBO3MIHU
Oyna BHIOK, HiX Tiogo3miHHOl Ha 0,11 T/ra, mpocanHoi — Ha 0,32 T/ra
CIBO3MIHHOI TTOIT.

IcTroTHEe 3poCTaHHS BPOKAWHOCTI 3epHa y KOPOTKOPOTAIIHHUX
CciBO3MiHaX BHM3HA4YE€HO 32 3aCTOCYBaHHS aJbTEPHATHBHOI OpraHo-
MiHEpaJIbHOI cHUCTeMU yaoOpeHHs. 3a BHeceHHA Ns3Ps3Kiys + mobiuna
MPOJYKITis HAa 1 Ta CIBO3MIHU CepellHs BPOXKaWHICTh 3epHA Y TUIOJ03MIHHIT
CiBO3MIiHI cTaHOBWIIA 2,67 T/Ta, 3epHO-TIpocarHii — 2,85, nmpocanHiit — 2,10,
10 TIOPIBHSIHO 3 KOHTpoJieM 0e3 moOpuB Bu3HaYeHo BumuM — Ha 0,75, 0,90
ta 0,67 1/ra ciBo3MiHHOI miomi. [Ipy 1bOMy 3epHOBa MPOAYKTHBHICTH
3epHO-TIPOCAITHOI CiBO3MIHU OyJjia BHUINOIO, HIK MIogo3MinHol Ha 0,18 T/ra,
npocarnHoi — Ha 0,75 T/ra ciBO3MIHHOT TUTOITI.

HaiiBuioi 3epHOBOT TPOAYKTHBHOCTI JOCSTAIH Y 3€pHO-TTPOCAITHIN
CiBO3MIHI 3a 3aCTOCYBaHHS TPaIUIIHHOI OPTaHO-MiHEPAIHHOI CHCTEMH
ynooperas — 2,99 T/ra ciBo3MiHHOi TwTomli. EQEeKTHBHMM BH3HAUEHO
3aCTOCYBaHHS y [UIOA03MIHHII CiBO3MiHI TPaJAMIIIHHOTO Ta
aJbTEePHATUBHOTO OPTaHO-MiHEpaIbHOTO yI00pEHHs. 3a 3aCTOCYBaHHs Ha 1
ra ciBo3mind Ns3Ps3K43 Ta 6,6 T/ra THOIO MPOXYKTHUBHICTH IIOZO3MIHHOI
ciBo3Mminm cranoBmia 2,85 1/ra, Ns3P43Kys Ta mobiunoi mpoaykuii — 2,67
T/Ta CIBO3MIHH.

OriHKa MPOIYKTUBHOCTI CIBO3MIHHM 332 300pOM I[yKpY MOKa3aJa, 1o
Ha KOHTpOJIi 6e3 J00puB 30ip IyKpy HA OJAHMH T'eKTap CiBO3MIHHOI IO Y
IUIOAO3MIHHII Ta 3epHO-TIpocamHii ciBo3MmiHax crtaHoBuB — 0,53,
npocanuii — 0,49 T/ra ciBo3minHOT Twiomi. OOcsru 300py LyKpy Y
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IJI0JI03MIHHINA Ta 3epHO-TpocanHiil ciBo3miHax Oymm Bumii Ha 0,04 T1/ra
CIBO3MIHHOI IJIOMII, HIX Y MpOcarHii ciBo3MiHi (puc. 5.5).
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Puc. 5.5 36ip uykpy B ciBo3MiHax 3ajieskHO BiJ iX CTPYKTYpHM Ta yI100peHHS,
BIJCC, T Ha 1 ra ciBo3minn, 2018-2024 pp.; I1I1 — mo6GiuHa mpoayKIList

3acTocyBaHHS MiHEPATBLHUX TOOPUB 3HAYHO 30UTBIIHIIO 301p IyKPY
Yy KOPOTKOpOTAIlifHUX CiBO3MiHAX yIBidi. 3a 3acTocyBaHHA Ha | Ta
ciBo3minu Ns3P43K43 30ip 1mykpy y miiomo3miHHIN CiBO3MiHI MOPIBHSHO 3
KOHTpoJieM 0e3 moOpuB miaBummees Ha 0,54 T/ra, 3epHO-TIpOCamHii — Ha
0,49 3a abcomrorHux mnokasHukiB 1,07 ta 1,02 T/ra CiBO3MIHHOI ILIOIL.
[Tnomo3minHa ciBo3MiHa 3a 300poM IyKpy OyJia JIenio MpoayKTHUBHIIIOH,
HIK 3epHO-TIpOcarHa i CyNnpoBOJKYBalach 3pOCTaHHIM IIbOTO TTOKa3HHUKA
ma 0,05 T/ra ciBO3MIHHOI IIJIOIII.

MakcuManisHOTO 300py IHYyKpy Yy CIiBO3MiHax JOCSATHYTO 3a
TPaJMINIHOT HA OCHOBI THOI OpraHO-MiHEPAJIbHOT CUCTEMH YI00OpeHHS. 3a
BHeceHHS Ns3P43Kss + 6,6 T/ra rHOI0 Ha | ra ciBo3miHM 30ip myKpy y
IUIOMO3MIHHIM CiBO3MiHI cTaHOBHMB 1,29 T/ra, 3epHo-mpocamHid — 1,25,
npocanHid — 1,18, mo mopiBHAHO 3 KOHTpojeM 0e3 HoOpHB BH3HAYEHO
BuiuM — Ha 0,76, 0,72 ta 0,69 T/ra ciBo3MiHHOI iomii. 30ip IyKpYy Y
IJI0JI03MiHHIN CiBO3MiHI OyB BUIIMM, HIXK Yy 3epHO-TIpocarHii Ha 0,04 1/ra,
npocarnHiii — Ha 0,11 T/ra CiBO3MIHHOT TLTOMT.

Bucoki o0csru 300py IMmyKpy Y CiBO3MiHaxX BHM3HA4YCHO 3a
aIbTepPHATUBHOI OpPraHO-MiHEPaNbHOI CHCTeMH yIOOpeHHs. 3a BHECCHHS
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Ns3P43Kys + moGiuna mpoaykmiss Ha 1 ra ciBo3MmiaM 30ip HyKpy Y
IUTOO3MIHHIN ciBo3MiHiI craHoBHB 1,13 T/ra, 3epHO-mipocamHid — 1,29,
npocanHid — 1,07, mo NOpiBHAHO 3 KOHTposieM 0e3 JOOpPHB BH3HAYCHO
BummM — Ha 0,60, 0,76 Ta 0,58 T/ra ciBo3minHOi wromi. [lpu somy 36ip
IyKPY y 3€pHO-TIpOCanHiil CiBo3MiHi OyB BHUIIKUM, HiX Y IJIOJ03MIHHIN Ha
0,16 T/ra, mpocanHiit — Ha 0,22 T/Tra CiBO3MIHHOI TUTOII].

Haiiguioro 360py Iykpy AOCSTald y IUIOAO3MIHHIN CIiBO3MIiHI 3a
TpPamuIiitHOl ~oOpraHo-MiHepalbHOI cHCTeMH yHOOpPEHHS Ta 3epHO-
MIPOCAITHIN CIBO3MIiHI 32 AIbTEPHATUBHOTO yIOOPEHHS 3 MIOKA3HUKOM 300py
IyKpy B 000X ciBo3miHax — 1,29 T/ra, mo OyJji0 BUIIWM, HiXK Ha KOHTPOJI1
6e3 mobopuB — Ha 0,76 T/Tra CiBO3MIHHOT TUTOIII.

OTke, 3acTOCyBaHHS TpAJUIIiHHOI Ha OCHOBI THOK OpraHo-
MiHepaJbHOT CUCTEMH yIOOpeHHS 3a0e3MedmIo y IUI0I03MIiHHIM CiBO3MiHI
HaWBHIIy KOPMOBY MPOAYKTHBHICTh — 9,2 T K.OJ./Ta, 3epHO-TIPOCAHIN —
30ip 3epHa — 2,99 T/ra, B 000X ciBO3MiHaX — HaWBHIIKH 30ip mykpy — 1,29
T/ra CciBO3MiHHOI TUIONIl. EQEeKTUBHUM BH3HAUYEHO 3aCTOCYBaHHS
aNIPTEPHATHBHOTO ~ OPTaHO-MiHEPAJFHOTO  ymOOpeHHA. 3a BHECEHHS
Ns3P43Kys + mobiuna mpoaykiis: KOPMOBY MPOIAYKTUBHICTh 3a3HAUYCHUX
ciBo3MiH — 8,4 Ta 8,3 T K.0/1./Ta, 30ip 3epHa — 2,67 Ta 2,85 T/ra, 30ip HyKpy
— 1,13 Ta 1,29 1/ra ciBO3MIHHOI IIJIOII].

B  ymoBax  J0OCTaTHBOrO  3BOJIOJKCHHS  BH3HAYalli  KOPMOBY
MPOAYKTUBHICTh JIAHOK 3€pHO-OYpAKOBOi CIBO3MIHM 32 PI3HHX CHCTEM
ynoOpeHHs. Pe3ynpraTet  JOCHIPKEHb IMOKa3alM, IO Ha YOpHO3eMi
BIITyTYBAaHOMY JICTKOCYTJIMHKOBOMY KYJIETYPH CIBO3MIHH JT00pe pearyBain Ha
BHECEHHS MiHEpaJIbHUX JT0OpUB. 3acTocyBaHHs pekoMeH10BaHoi (NsoP20K30 Ha
1 ra manku ciBo3Mian) Ta miaBUIMEHOT (Nos7P267K40 Ha 1 Ta MaHKH CiBO3MIHI)
JI03 MiHEpaJIbHHUX JJOOPUB Y JIaHII 3 TOPOXOM 3a0e3IedurIo i MPOyKTHBHICTh
— BigmosigHo 8,05 Ta 8,56, 10 MOPIBHSIHO 3 KOHTpojeM 0e3 noOpuB Oyiio
outeimMm Ha 1,28 ta 1,79 T k.om/ra y pik. [liIBUIICHHIO TPOTYyKTUBHOCTI
CHPUSIIO TIOCHJICHE a30THE JKUBJICHHsI. 3OLTBIIICHHS Y CKJIaJli PEKOMEHIOBAHOT
no3u azoty y 1,5 pasu (N733P20K30 Ha 1 ra maHkd CiBO3MiHH) ITiIBHIIFIIO
MIPOTYKTUBHICTh JIAHKW CIBO3MIHU TIOPIBHSHO 3 KOHTpoJjieM Oe3 J00pHuB Ha
1,70 T k.om./ra y pik (Tadm. 5.3).
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Tabauys 5.3. TIpoRYKTHBHICTH JJAHKHU CiBO3MiHH 3 TOPOXOM HA
YOPHO3eMi THIIOBOMY BHJIYTYBAHOMY 32 Pi3HMX CHCTeM y100peHHs,
YIJIACC, 2006-2010 pp., T/Ta TaHKA CiBO3MIiHU

Ne Bueceno 100puB Ha 1 ra Jlanku KopMoBHX . .
Bap. ciBo3MiHN OMHALD 30ip 3epua | 306ip uyxkpy
1 | Be3 noOpuB (KOHTPOJIB) 6,77 2,67 1,77
3 | NsoP20K3o0 8,05 2,82 2,26
15 | N73.3P20K30 8,47 2,99 2,25
18 | NsoP30K30 7,97 2,84 2,21
20 | NsoP20K433 7,99 2,83 2,24
4 | Ne6,7P26,7K40 8,56 2,90 2,40
5 | NsoP20K30 + 13,3 1/ra raoio 8,94 2,87 2,64
6 | 13,3 1/ra THOMO 7,81 2,68 2,30
10 | Cunepar (ripunus Gina) 7,02 2,69 1,83
1T | NsoP20K30+ cunepar 8,15 2,86 2,29
12 N50P20K30 + cuaepar + 3.49 295 245
1moGivHa MPOYKILis ’ ’ ’

VY naHIi 3 TOPOXOM BHU3HAYEHO Malloe(DEKTUBHUM 3aCTOCYBAaHHS Ha
JNOOpUBO 3€NeHOi Macu ripuuili Ouroi. IliABHINCHHS CepeIHBOPIYHOT
MPOJYKTUBHOCTI JIAHKHM TIOPiBHSHO 3 KOHTpoJieM 0e3 J0OpHB CTaHOBHIIO
0,25 T k.ox/ra y pik. lle cBimuHTH TPO Te, IO €IEMEHTH >KUBICHHS Y
CKJIaZli cuepaty rmepeBakHo OyJH 3ajlisHi B Ipolecax I'yMyCOyTBOPEHHS i
He 3a0e3NeYmii JOCTaTHbO CIPHUATIMBOIO Ui POCTY 1 PO3BUTKY POCIHH
MOXHMBHOTO cepefioBuiia y IpyHTi. [loeqHAHHS BHECEHHS MiHEPaJIbHUX
nmobpuB 1 3enenoi Macu ripuuii 61101 (NsoP20K30 + cunepat Ha 1 ra maHku
CIBO3MIHM) 3HAYHO TiABHINYBaJI0 e(QEeKTUBHICTh 3€JIeHOro JI0o0puBa.
[IpogyKTUBHICTh JIaHKK CIBO3MIHU MOPIBHSHO 3 KOHTpoJeM 0Oe3 moOpuB
3pocna Ha 1,38 i cranoBmia 8,15 T k.01./Ta y pik (puc. 5.6).

HaitebekTHBHIIIOW 32  JOCTaTHHOTO  3BOJIOKEHHS  BHSBJIICHO
TPaJMINfHYy OpraHO-MiHEpaJbHY CUCTEMY YAOOpEHHS Ta 3 eJIeMEHTaMHu
Oiomorizamii 3a BHECEHHS MiHEpaIbHHUX JOOPUB, 3€IEHOI MacH TipyuIli
Oimoi Ta moOGiuHOl mpomykmii. IToeqHaHe 3acTOCYBaHHSA MiHEpATbHUX
nobpuB i rHOO (NsoP2Ksg + 13,3 T rHOIO Ha 1 ra jaHKW CiBO3MiHHM)
3a0e3MeUniI0 MPOTyKTHBHICTE JIAHKY — §,94; MiHEpaTbHUX TOOPHB, 3€TICHOT
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MacH ripuuili 61101 Ta mo6iunoi npoaykiii (NsoP20Kso + cumepar + mobdiuna
npoxaykiis) — 8,49, Mo MOpPiBHAHO 3 MIHEPATHHOI CHCTEMOIO YIO0OPEHHS
Oyno BumuM — Bignosiaxo Ha 0,89 ta 0,51 T k.011./Ta y piK.
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Puc. 5.6 TlinBuIeHHS] MPOAYKTUBHOCTI JIAHKHM CiBO3MIiHM 10 KOHTpOJII0 0e3
n00puB 3a pizHUX cucTeM ynodopenus, YJIJICC, 2006-2010 pp.; III1 — noGiuna
HIPOIYKIisS KyJIbTYp

VY cepemHpOMy TO JIaHII CIiBO3MIHM HaWOUIbIMM 30ip ILyKpy
BU3HAUEHO 3a TPAAMIIIHOI OpraHo-MiHEpaJbHOI CHCTEMH yIOOpEHHS
(NsoP20K3o + 13,3 T rHoro Ha 1 ra maHkuW ciBo3MmiHM) — 2,64; 3epHa — 3a
BHeceHHsI MiHepanbHHX J00puB (N733P20K30 Ha 1 ra maHkKu ciBO3MiHM) Ta
3a BHECEHHS MiHEepaJIbHUX JOOPHB, 3€JIeHOT MacH ripuniii 01101 Ta moOGiyHol
npoxykmii (NsoP20K3o + cunmepar + mobiuna mponykuis Ha 1 ra jJaHkd
CiBO3MiHM) — BiammoBigHO 2,99 Ta 2,95 T/ra y pik.

OTxe, BBEICHHSI €JIEMEHTIB OioJorizarii B cUCTEMH YJIOOpECHHS 3a
BHECEHHSI MiHEpAJIbHUX JOOpHB, 3€JCHOT MacH Tipumili Ou1oi i moOiyHOT
MPOAYKI] B yMOBax JOCTaTHHOTO 3BOJIOKEHHS HA YOPHO3EMi THIIOBOMY
BUITyTYBAaHOMY JIETKOCYTJTMHKOBOMY 3a0e3MeunIio T IBUILICHHS
MPOJIYKTUBHOCTI JIAHKH CIBO3MIHM 3 TOPOXOM IOPIBHSHO 3 MiHEpaJIbHOIO
cuctemoro yao0penns Ha 0,51, miHepanbHUX 100puB i rHOoWO — Ha 0,89 T
K.0/1./Ta y piK.
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5.2 banaHc eJiIeMeHTIB ;KUBJICHHS

banmanc ejeMeHTIB JKHBICHHS € TEOPETUYHOI 1 MPAKTHIHOIO
OCHOBOIO PETYJIFOBaHHS KPyrooOiry pedoBHH y CHUCTEMi IpyHT-I0OpHBO-
pocnuHa [61, 118, 176, 331]. HocnimkeHHs: 0anaHCy MOKUBHUX PEYOBUH
JI03BOJISIE YCTAHOBUTH TEPUTOPIabHI apaMEeTPH JOMYCTUMOTO HACHUCHHS
CIBO3MIHM JOOpPHBaMH, ONTHUMI3yBaTH 103U Ta 3a0€3MEUYUTH paIliOHATbHE
€KOJIOT1YHO-30allaHCcoBaHe X 3acTocyBaHHs [8, 96, 125, 340, 376].

Kpyroo0ir a3oTy B arpoexkocncreMax CyMpOBOJUKYETHCS HMIMPOKUM
CIIEKTPOM JDKEpeNl MOro HaaXOKEeHHS y TpyHT. KpiMm opraniuyHmx Ta
MiHepaJbHAX TOOpUB B IPYHT a30T HAAXOIMTH B Mpoleci cHMOIOTHYHOI i
acuMOiOTHYHOI (ikcarii MikpoopraHi3mMamu. 3TigHO gociimkeHs .11
Iges, H.K. Illumancekoi [343] ropox 3a paxyHOK CHMOIOTHYHOI
azoTdikcanii Hakonmuuye y TpyHTI 10 40% a30Ty BiJ BEJIWYMHU BHHOCY
fforo Bpoxkaem, KoHOmuHa — 70%. OCHOBHHUMH JKEpEIaMu BTPAT a3o0Ty €
BHHOC HOro pOCIMHAMH, Ta30moMiOHI Ta iH(UIBTpaLiiHI BTpAaTH.
Tpancdopmamis CHoIyK a30Ty B HITpaTHY (OpMy CyIpPOBOIKYETHCS
mporiecaMi HOro BHUMHBAHHS 3 IPYHTY, a BEJIMYMHA BTPAaT B YMOBax
JIOCTATHBOTO 3BOJIOKEHHS cTaHOBHTh moHanm 10 kr/ra B pik [306].
JIOCIiPKEHHs. 3 BUKOPUCTaHHAM cTabinbHOro izoromy "N mokasanu, 1o
3HaYHA YaCTHHA a30Ty BTpadaeThCsi B TMpolleci AcHiTpudikamii: Ha
KyJNbTypaxX CYIIbHOI ciBOM Ta30moaiOHI BTpaTu a30Ty cTaHOBIATH 10-15%
BiJl T03W BHECEHHsI a30THHX NOOPWB, Ha MpocamHuX KymbTypax — 20% i
Bule [361].

Jocnimxennsamu [LM. Illusna, B.M.Bonmapenko 3 "N [362]
YCTaHOBJICHO, 1[0 YCEPEAHCHOO KITbKICTIO Ta30I0JIOHMNX BTPAT Ha IMOCiBaxX
OypskiB 1mykpoBux € 20%. Y HamuMX JOCTIIKCHHSAX Ta3omomiOHI BTpaTH
a30Ty B CiBO3MiHI BH3Ha4eHO y 15%, 110 MOB’S3aHO 3 BHCOKOI YaCTKOIO
(50% 1 BuIIE) 3€pHOBHUX KYIBTYp y 1 CTPYKTYPpi.

3acTocyBaHHS a30THHX JOOPHB B CIBO3MIHAX IMOBHHHO CYIIPOBO-
JDKYBAaTHCh HYJLOBUM, a00 OJM3BKHM JI0 HROTO OajlaHCcOM a30Ty. BHocuTH
HA/UTMIIOK a30THHUX JOOPHB B PO3paxyHKy Ha MICIAMII0 HETOUIIBHO i3-32
BHCOKOi #Woro moOimeHOCTI y TpyHTI [61]. Hocmimkenns D.S. Jenkinson
[430] mokazanwm, mo 3a pi3HUX PIBHIB yIOOPECHHS HAIXO/DKCHHS 1 BTpATH
[[BOTO €JIEMEeHTa B TPOIECi TPHBAIOTO 3aCTOCYBAaHHS 3pPiBHOBAXKYIOTHCS i
BMICT HOTO y TpyHTi CTabiIi3y€eThCS.

Kamiii y TpyHTI € MeEHIm MOOUIRHUM €JIeMEHTOM, HIK a3oT.
OCHOBHUM JIKEPEIIOM MOTTOBHEHHS HOT0 3aImaciB y TpyHTI € 1oOpuBa, BTpaT
— BUHOC pOCIMHAMH Ta  BUMHBAHHS B HE3HAYHUX KITBKOCTAX Y
miaArpyHTOBI BoAu. Barnosi 3amacw kamito y IpyHTI 3HAQ4YHO II€PEBHIIYIOTH
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3amacu a3ory i ¢ocdopy, a Tomy, Ha 1ymMky b.C. Hocka, M.B. JlicoBoro,
B.M. Cromspa [223], 6amaHc Kaiifo y CiBO3MiHI MOXKe MiATPUMYBAaTHCh Ha
piBHI 75-80% Bim BeMTWYMHHM HOTO BHHOCY, HE CIIPHYMHSIOYN IMIPHU IBOMY
nedinuTy KamiiiHOro kuMBIeHHS i pocimH. Ha  nmymxy .M.
locnogapenka [61] B yMOBax iHTCHCHBHOTO 3eMJIEPOOCTBA BHHHUKA€E HEO0-
XITHICTh CTBOPEHHS pe3epBy PYXOMOIO Kalil0o y TPYHTI 3a paxyHOK
BHeceHHs 0OpuB. [HTeHcHDiKallis BHHOCY €IEMEHTIB KUBJICHHs IOTpedye
3a0e3MedeHHs HyJIbOBOTO, 200 JI0JIaTHOTO OalaHCy Kajito y TPyHTI.

Kpyroobir ¢ochopy y 3emnepoOcTBi € BiHOCHO mpoctuM. Cepen
OloreHHnx eneMeHTiB (ochop HaliMeHIIe 3a3HaE BOAHUX Mirpamii. Ha
TPyHTaX 3 HU3bKUM piBHEM 3a0e3MedYeHHs TOCHITIOIOTHCS TPOIecH (i3HIHOT
Ta XiMigHOI agcopOuii Gocdopy, 3HIKYETbCS HOTO pyXoMicTh. OCHOBHHM
JUKEpENIoM TOMOBHEHHsS (ocopy y TPYHTI € BHECEHHS MiHEepaJbHHX Ta
opraniunux noopuB. Jocmimkenns b.C. Hocka [227], B.I1. UepemnaHnoga,
B.M. Skumenka [344] cBimyath, 10 YOPHO3EMHI IPYHTH J00pE MiAAI0THCS
PETYJIIOBaHHIO 1 32 JOAATHOTO OajaHCy IOCTYNOBO HApPOIIYIOTh 3allacu
pyxomoro (ocdopy y rpyHTi.

Bucoxuii piBeHb KOpEIsIlii MK CHCTEMOIO YAOOpeHHA i (hoHIOM
pyxomoro ¢ochopy HYOPHO3EMHHX TPYHTIB € BaKIMBHUM EIEMEHTOM Yy
JOCSTHEHHI MaKCHMaJbHOI NMPOIYKTHBHOCTI KynbTyp. HaiiBumia Bimmaua
BiJl BHECEHHS JOOPHB 3a BUPOILyBaHHs OLIBIIOCTI CLTBCHKOTOCTIONAPCHKIX
KyJIBTYp JOCATa€ThCd Ha TPYHTaX 3 pIBHEM 3a0e3MEYCHHS PYXOMHM
dhochopom nonax 15-16 mr/100 r rpynry [225]. Tomy, BBaskae b.C. Hocko
[218], Ha rpyHTax 3 HHU3BKUM, CEPEIAHIM Ta IJBHIIEHUM BMIiCTOM
pyxomoro ¢ocdopy cuctemMa ynoOpeHHS Mae 3a0e3nedyBaTH IOJATHIH
OaiaHc, a 3a JOCATHEHHS BHCOKOTO BMICTy — MiATPUMYBaTH HYJIBOBHH
6ananc ¢gocdopy y rpyHTi.

Po3paxyHok OanaHCy eleMEHTIB JKHBJIEHHS B TPYHTI IOKa3aB, IO
BUPOIIYBaHHSA KYJBTYp Y 3€pHO-OypsikoBiil ciBo3MiHi (mpocamuux 30%,
6060Bux 30%) BIpomoOBX poTalii B yMOBaxX HECTIMKOTO 3BOJIOKCHHS Ha
YOPHO3EMi OIliJI30J€HOMY Ba)KKOCYIJIMHKOBOMY 0€3 BHECEHHS I00pUB
(dhopmyBaio BiI’€MHUH CepeIHBOPIYHUN OallaHC a30Ty y TpPYHTI B
KinbKocTi (-65,6) kr/ra, 3a iHTeHCUBHOCTI Oamancy 45,2% (tabmn. 5.4).

MinepanbHa cHucTeMa ynoOpeHHS He 3abesmedmiia crabimizamio
MOKAa3HUKIB OaaHcy a30Ty y TpyHTi. BHeceHHs NsoP4» sKsoHa 1 ra ciBo3MinHOT
ILTOMII 30UTBIINIO CEPEIHBOPIYHE HAIXOMKECHHS a30Ty y IPYHT MOPIBHSIHO 3
BapiaHToM 0Oe3 J00puB Ha 52,6 Kr/ra, BimdyxeHHs — Ha 32,8 Kr/ra.
CepenHpOpiYHUI OalaHC a30Ty y TPYHTI MPH IIbOMY 3JIMIIABCS BiJl'EMHUM —
(-45,8) xr/ra, 3a inTeHcuBHOCTI Oanancy 70%.
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Tabauys 5.4 bananc a30Ty B YOPHO3€eMi OIi/130J1eHOMY 3a Pi3HUX CHCTEM
yaodpenns, BICC, 1997-2009 pp., kr/ra ciBO3MIHHOT I101II

Bapiant
CrarTi 6anancy ! 2 3 > 12
Be3 NsoPa2,5Ks0 | NsoPa2,5Ks0 + | NsoP42,5Ks0 | 12 T/ra rHoro
noopus nooiyHa +12 1/ra | + modiuna
NPOAYKIist THOIO TPOAYKIIisA

L. HapxomxeHHst 54 107 141 169 146
MiHepalbHi 100pHBa 50 50 50
oprasiuni 106puBa 60 60
1oGiuHa MPOMYKIist 32 28
HaCiHHs 3 3 3 3 3
omnaau 9 9 9 9 9
CHUMOIOTHYHUIA a30T 32 35 36 37 36
HeCUMOIOTHYHHMIA a30T 10 10 10 10 10
II. Biguy»xenus 120 154 158 162 144
3 yposKaeM 115 141 145 149 139
ra3ono/ioHi BTpaTti 8 8
BHACITIZIOK BUMHUBaHHS 5 5 5 5 5
1I1. Bananc 3a -66 -47 -17
portartiro Ha 1 ra
IV. InTeHCUBHICTH 45 70 89 105 102
Oanancy, %

ExonoriyHo cTabifibHINIO BH3HAYEHO OpraHo-MiHEepallbHy CHUCTEMY
yaoOpeHHs. BHeceHHs MiHepallbHUX JIOOPHMB 1 TOOIYHOT MPOAYKILT
(NsoP42,5Kso Ha 1 ra ciBo3MiHHOI TUTOMIi), 32 PaXyHOK 3MCHIICHHS BHHOCY
a30Ty i3 TPYHTYy Yy ckiaai mobOiyHoi mpoxykuii Ha 32,2 kr/ra B piK,
dbopmyBanio cepemHbOpiuHUil Oananc azoty y rpyHTti — (-16,9) kr/ra, 3a
inTeHcuBHOCTI Oamancy 89,3%. JlomaTHiit cepeaHbOpIUHMI OanaHC a30Ty
CTBOPIOBABCS 3a MO€AHAaHHS BHeCeHHA NsoP4sKso Ta 12 T rHoro Ha 1 ra
ciBo3MiHHOI iomi — (+8,6) Kr/ra, 3a iHTeHCUBHOCTI Oanancy 105,4%, 1o
CYMPOBOKYBAJIOCH 3pPOCTaHHAM (HiHAHCOBHUX BUTpPAT Ha BUPOOHHUITBO 1
BHECEHHS OpTaHIuHUX TOOPHB.

Cra0imizamito  a30THOro  ()OHAY  YOPHO3EMY  OIiJ30JICHOTO
CIIOCTEKpITalli 3a OpraHiqHoi cucteMu yuoOpeHHs. Baecenns 12 1 rHoro ta
nmobiyHoi mpoxaykiii Ha 1 Ta CiBO3MIHHOI TuIOIII  3a0e3Neunio
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cepeHbOPIUHUI OanaHc a3oTy y TpyHTI — (+2,5) Kr/ra, 3a iHTGHCUBHOCTI
6anancy 101,7%.

bananc ¢ochopy B YOpPHO3EMi OIMIJ30JICHOMY 32 BHPOIYBABCS
KylnbTyp 0€3 BHECEHHS IOOpHB 3aJMIIaBCS CTaOiIBHIIINM TMOPIBHSIHO 3
azoroM. HeBucoki oOcstu BUHOCY ¢ochopy KyiabTypamMu 0OOYMOBHIH
cepeqabopiuHnil AedimmT dochopy B TpyHTI B KimbkocTi -35,9 kr/ra (Tabm.
5.5).

Tabauysa 5.5 bananc ¢pocdopy B HopHO3eMi OMia30J1eHOMY 32 Pi3HHX
cucrem ynoopenns, BJICC, 1997-2009 pp., kr/ra CiBO3MIHHOT IO

BapianT
. 1 2 3 5 12
CrarTi 6anancy Bes NsoP42,5Ks0 | NsoPa2,5Ks0 + | N5oPa2,5Kso |12 1/ra raoio
n00puB noodiuna +12 1/ra + mooiuna
NPOAYKIIist THOIO NMPOAYKIIist
. Hanxomxenus 1 44 53 74 39
MiHepaibHi 100puBa 43 43 43
oprauiyni 1o6puBa 30 30
no0ivHa MPOLyKIList 9 8
HaCiHHA 1 1 1 1
I1. Binuysxenns 37 45 47 48 45
3 ypOKaEM 37 45 47 48 45
111. Bananc 3a -36 -1 6 26 -6
poraitito Ha | ra
IV. IuTeHcuBHiCTH 3 96 112 154 87
Ganancy, %

3a MiHepalbHOI CHCTEMH YIOOPEHHS 3 CEepeAHBOPIYHOIO0 103010
BHeceHH: (ochopy 42,5 kr/ra P,Os chopmoBano npakTudHO Oe31edinuTHIIA
6ananc pocdopy y rpynTi — (-1,7) Kr/ra, 3a iHTeHCUBHOCTI Oaancy 96,2%.

Pozmupene BinrBopeHHst poHAy hocdopy B YOPHO3EMI OMi30JIEHOMY
BH3HAYCHO 3a OpraHo-MiHEpaJbHOI CHCTeMH yao0OpeHHS. BHeceHHs
MiHepapHUX J00puB 1 mobiunoi mpoxykiii pocnuHHUNTBA (NsoP4sKso +
moOivHa MPOAYKINsl HAa 1 Ta CiBO3MIHHOI IDIOINII) 3a0e3MEeUmiIo JTOMATHIN
cepeqHbOpiuHMiT Oananc Gocdopy y rpyHTi — (+5,7) Kr/ra, 3a IHTEeHCUBHOCTI
6anancy 112,2%; minepansaux 100puB 1 rHOIO (NsoP42sKso + 12 1/ra THOIO
Ha 1 Ta ciBo3MiHHOI moml) — BignoBigHO (+25,9) kr/ra Ta 154,4%. I3-3a
HU3BKOTO BMICTYy ¢ochopy y Ckiaai moOidHOi MpomyKIii Oioorizamis
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CHUCTEM YJOOpEHHS IMOCTyHajach THOEBI 3a CTaOUTi3alliiHUM BIUIMBOM Ha
(dochaTHUI peKUM TPYHTY.

Bin’emuuit 6anmanc ¢ochopy B TpyHTI BHSABICHO 3a OpPraHigHOI
cucremu ynooOpenHs (12 T1/ra rHoro + moOiyHa mpoaykuis Ha 1 ra
ciBo3MiHHOI TwTomi). HeBrcoki obcsiru HagxomkeHHs Gochopy y TpyHT y
CKIIaJi THOK Ta moOiuHOi mpomykmii (37,8 kr/ra ciBO3MIHHOI TUTOIII)
(dopMmyBamu Bix’€eMHHI CepeIHbOpIUHUA OamaHc Qocdopy y TpyHTI B
KUTBKOCTI — (-6 Kr/ra), 32 iHTeHCHBHOCTI Oamancy 86,6%.

BuHOC Kaiiro KyJapTypamMu CiBO3MiHM HaOJMKaBCs 10 BUHOCY a30Ty,
OJIHAK  13-32 BIJICYTHOCTI TOJAaTKOBHX JDKEpENl HAAXOIKEHb, SKUMH IS
a30Ty € cuMOIOTHMYHA Ta acMMOioTH4YHa (ikcallis, B TPYHTI CTBOPIOBABCS
MepeBaKHO BiA €MHUI OanaHc Kajifo. 3a BHPOIIyBaHHS KyJlbTyp 0e3
BHECEHHs 10OpUB (hopMyBaBcs cepeHBOPIUHNN NedinuT OamaHcy Kaito y
KimbKocTi — -95,1, 3a BHeceHHs NsoP425Kso Ha 1 ra ciBo3MIHHOT MJIOMII — -
67,2, 3a BHECEHHS MiHEpaJIbHUX JO0OpHB 1 Mo6iuHOT poayKiii (NsoP42,sKso
+ moOiyHa mpoAykKiis Ha 1 ra ciBo3MiHHOI 1omt) — -19,7, MiHepanbHUX
nmo0puB 1 THOIO (NsoP42,5Ks0+ 12 1/ra THOTO Ha 1 Ta CiBO3MIHHOI IIIOMII) — -
4,4 kr/ra; 3a IHTEHCUBHOCTI OanaHCy — BinmoBimHO 6,9%, 45,9%, 84,7% Ta
96,7% (Tabi. 5.6).

HesBaxkarouu Ha Te, 110 32 KOJHOI 13 3a3HAYEHUX CHCTEM yJI00pEHHS
HE OJIEP’KaHO JIOJIATHOTO OaJlaHCy Kallifo y TPYHTI, 32 OpraHO-MiHEepaJIbHOI
CHCTEeMH YAOOpEHHS BHABIEHO OITBITy OINAAIMBICTh. Tak, BHECEHHS
MiHepabHAX J00pHB 1 MOOIYHOI MPOAYKIii MOPIBHAHO 3 MiHEPAIbHOIO
CHCTEMOIO YI00peHHs 3MEHIIUIIO CepeHBOPIYHUI BHHOC Kalilo 3 TPYHTY
Ha 47,5, MiHepaIbHUX JOOPUB i THOO — BiAMOBiAHO Ha 62,8 Kr/ra.

JonatHiii cepeqHBOPIYHMM OamaHC Kajlito B YOPHO3EMi OIIiJ30-
neHoMy (opMyBaBcs 3a oprauiuHoi cuctemu ynoopeHss (12 T/ra rHoro +
mobiyHa mpoxykiis Ha 1 Ta ciBo3MmiHHOI Twiomi) — +3,0 kr/ra, 3a
inTeHcuBHOCTI OanmaHcy 102,5%. LlpoMy cpusiio JOCTaTHE HAIXOPKEHHS
KaJIito B TPYHT Y CKJIaJi THOIO Ta MOOIYHOT MPOLyKITii.

OTxe, BHECEHHSI MiHEpAIBHUX TOOPHB 1 MOOIYHOT IPOAYKILiT B yMOBaxX
HECTIHKOTO 3BOJIOKEHHS HAa YOPHO3EMI OIIi/I30JIECHOMY Ba’KKOCYTIIMHKOBOMY
3MEHINWIO CePeAHBOPIUYHNNA AedIUT a30Ty y TPYHTI TOPIBHIHO 3
MiHEpaIbHOI0 CUCTEMOIO yI00peHH: Ha 28,9, kauito — Ha 47,5; MiHepaJIbHAX
JOOpHUB 1 THOIO — BiAmoBimHO Ha 37,2 Ta 62,8 kr/ra. [Ipu nmpomy 3a 000X
cUCTeM yI00peHHs 3a0e3MevYeHo po3ImMpeHe BiaTBopeHHs GoHay dhochopy

y TPYHTI.
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Tabauys 5.6 bananc Kajiil B YOpHO3eMi 0MiI301€eHOMY 3a Pi3HUX
cucreMm ynoopenns, B/ICC, 1997-2009 pp., kr/ra CiBO3MiHHO] IO

Bapiant
1 2 3 5 12
Crarrs 6anancy Be3 Ns0P42,5Ks0 | NsoP42,5Ks0 + | NsoP42,5Ks0 | 12 T/ra raoxo
noopus mooiuHA +12 1/ra | + mo6GiuHa
NPOAYKIList THOIO NPOAYKIIist
. Hanxomxenus 7 57 109 129 125
MiHepalbHi 100puBa 50 50 50
opranivHi 100puBa 72 72
10GiuHa MPOMYKIist 52 46
HACIHHS 1 6 6 6 6
onajau 6 6 6 6 6
I1. Binuyskenns 102 124 129 133 122
3 ypoXKaeM 95 117 122 126 115
BHACITIIOK BUMHUBAHHS 7 7 7 7 7
111 Eapch 3a 95 67 20 4 3
porartito Ha | ra
1V. IHTCH(OII/IBHICTL 7 46 85 97 103
Oasancy, %

Ha yopHO3eMi THIIOBOMY BWIYIYBaHOMY CEpPEIHbOCYTIIHHKOBOMY
OajaHC eJeMEeHTIB >XHMBJCHHS Y IPYHTI BHBYaJM B CIBO3MiHaxX pi3HOI
CTPYKTYpH: TPETS poTalis — 3epHo-TipocanHa (mpocarmaux 40%, 6000BHX
10%), geTBepTa — mogo3MinHa (mpocanuux 16,7%, 6060Bux 33%).

VY 3epHO-TIpocamnHiid CiBO3MiHI 3 4acTKOr0 mpocamHux 40%, 6000BUX
10% 3a wMiHepambHOI Ta OpraHo-MiHEpaJIbHOI CHCTEM yIOOpeHHS
(dopmMmyBaBcs Bin'eMHUI OanmaHC a30Ty y IpyHTI. BHeceHHS MiHepaabHUX
nmobpuB  (NsoPesKes Ha 1 Ta CciBO3MIHHOI IUIOINN) TakoX (HOpMyBajo
BiJI’€MHHUI cepeaHbOpiuHMN OanaHc a30Ty y KigbkocTi (-68,7), BHECEHHS
MiHepanpHUX H00puB 1 mobigHOi mpomykmii (NsoPssKes + moOiuHa
npoayKilis Ha 1 ra ciBo3minHOI miomti) — (-38,2), MiHepalnbHUX JOOpHUB 1
rHO0 (NsoPesKes + 9 T/ra rHOYO Ha 1 ra ciBo3minHOI wtomnti) — (-35,3) kr/ra,
3a IHTEHCUBHOCTI 0anancy — BiamosimHo 52,8%, 74,7% Tta 77,6%. Oprano-
MiHEpaJIbHa CUCTeMa YJAOOpPEHHS BUSBHJIACH CSKOJIOTIYHO OINA IMBIIIONO.
Cepennpopiuauii gedinuT OanaHcy a30Ty y TPyHTI TYT MOpIBHSHO 3
MiHEpaJbHOIO CHCTEMOIO yI00peHHs 3MeHnryBaBcst Ha 30,5-33,4 xr/ra
(Tabmn. 5.7).
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Tabauysa 5.7 banaHc a30Ty B YOPHO3eMi THIIOBOMY BHJIYTYBAHOMY
3aJIe5KHO BiJ cucTeM ya100peHHs Ta CTPYKTYypH ciBo3minu, BIJICC,
1996-2012 pp., Kr/ra CiBO3MIHHOT IUIOMTI

III poranist (1996-2007 pp.)

IV porauis (2006-2012 pp.)

BapiaHT
11 2 4 13 11 2 4 13
Crarri 6aaancy 2 . + = tgl g o - 2

S5 (985485 |5 58848

8|7 |2%825 8 |7 |2%85;
1. HagxomkeHHs 25 77 113 122 52 108 140 155
MiHepaibHi 100puBa 50 50 50 43 43 43
opraHiuHi 100puBa 45 42
1no0ivHa MPOJLyKIis 36 30
HACIHHS 3 3 3 3 3 3 3 3
onaau 9 9 9 9 9 9 9 9
CUMOIOTHYHUH a30T 3 5 5 5 30 43 45 48
HECUMOIOTHYHUIT a30T 10 10 10 10 10 10 10 10
II. BiguyxeHHs 85 147 152 158 83 131 141 145
3 YpOXKaEM 80 134 139 145 78 119 129 133
ra3onozioHi BTpaTi 8 8 8 7 7 7
BHACIIITOK BUMHUBAHHS 5 5 5 5 5 5 5 5
E;fﬁ‘;i?;oiif:;au“o 60 | 70 | 39 | 36 | 31| 23| -1 | 10
é;;gi‘ﬁ/':‘mm" 30 | 53| 75 | 78 | 63 | 8 | 99 | 107

3MEHIICHHS y TJIOJO3MIiHHIN CiBO3MiHI (YeTBEpTa pOTAlisl) YacTKU
mpocamHuX KyIeTyp a0 16,7% Ta 30iumemenas 606oBux 1o 33% crpusiio
crabimizarii 6araHcy a3oTy y IpyHTi. 30UTBIICHHS 9acTKu 0000BUX KYJIBTYP
y IUIOI03MIHHIHN CIBO3MiHI MiIBUIIUIO CEPEAHBOPIYHE HAXOIKCHHS a30Ty Y
ITPYHT 3a paxyHOK CcHUMOiOTHYHOI a30T(ikcaiii TOPIBHSIHO 3 3€pHO-
MIPOCAITHOIO CIBO3MIHHOIO Y BapiaHTi 06e3 1oOpuB Ha 26,7, 32 BHECEHHSI MiHE-
panbpHUX 100puB — Ha 38,5, MiHepaTbHUX AOOPUB 1 MOOIYHOT MpoAYyKIii — Ha
40,0, miHepabHUX TOOPHB i THOIO — Ha 43,2 kr/ra. YacTka cuMOIOTHYHOTO
a30Ty y IUIOJIO3MIHHIN CIBO3MiHI BiJl 3arajlbHUX O0OCSATIB HOTO HAJIXOIKCHHS
y IPYHT CTaHOBMJIA y BapiaHTax 3 goopusamu — 31,2-40,0%, Ha KOHTpOIIi O3

noopus — 57,6%.
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Bix’emuuit cepeHbopiuHMi O6amaHC a30Ty y TPYHTI Yy TUIO03MIHHIN
CIiBO3MIiHI BHSBIICHO JHIIe 3a MiHepaidbHOI cucteMu ymoOpeHHS (NizPiKus
Ha 1 ra ciBo3minHOi Twromti) — (-21,8) kr/ra, 3a iHTEHCHBHOCTI OajaHCy
83,2%. Buecennst minepanbHuX 100puB 1 mo6iuHol mpoaykiii (N4sPssKus +
nobOiyHa mpoaykiist Ha 1 ra ciBo3miHHOI TwIONi) (hOpMyBallo HYJIBOBHI
cepeHpopiuHnil Oamanc azory — (-0,3), MiHepalbHUX JTOOPHB 1 THOIO
(N43P43K43+ 8,3 T rHORO Ha 1 Ta CiBO3MIHHOI IDTOMII) — JOAATHIN B KUTBKOCTI
(+10,9) kr/ra, 3a IHTEHCHBHOCTI OajaHcy — BiamoBimHo 99,8% Ta 107,6%.
Omxe, y CIBO3MIHI 3 HHU3BKOIO YacTKow mpocamHux (16,7%) 1 BHCOKOIO
6060Bux (33%) 3actocyBaHHs MOOIYHOI MPOAYKIII Ha (OHI BHECECHHS
MiHEpaJbHUX JOOPUB CTaOUTI3yBaslo OajaHC a30Ty B IPYHTI HAa HYJIHOBOMY
piBHI; BHeceHHS 8,3 T rHOtO Ha 1 Ta CiBO3MIHHOI IUTOIII — 3a0e3MeYnsIo
PO3IIMPEHE BINTBOPEHHS a30THOTO (POHITY TPYHTY.

Bananc ¢ocdopy B HOpHO3EMi THUIIOBOMY BHIIYTYBAaHOMY CEpEIHBO-
CYTIIMHKOBOMY (hOpMYBaBCsl pi3KO JOJATHIM B 000X CiBO3MiHaxX. Y 3epHO-
MpOCaIHii CiBO3MiHI 3a J03M MiHepalbHUX J0O0pUB NsoPssKes Ha 1 Ta
CIBO3MIHHOI TUTOIII CepeTHbOPIYHNN OanaHc ¢ochopy craHoBuB +23,7, y
10103MiHHIN 3a 1031 Na3P43Ks; Ha 1 ra ciBosMinzol 1wiomy — +4,9 kr/ra, 3a
iHTeHCUBHOCTI OamaHcy BimnoBimHo 154,7% Ta 112,5%. 3MecHIICHHSN
iHTeHCUBHOCTI OanaHcy (ochopy y TIog03MiHHIM CiBO3MiHI TOPIBHSHO 13
3€PHO-IIPOCAITHOI O0YMOBJICHO, TIEPIII 32 BCE, 3MEHILIECHHSM CepeIHbOPIYHOT
no3u BHEceHHs pochoprrx moopuB Ha 23 kr/ra P,Os (Tabm. 5.8).

Cra6imizanito GoHay (Gochopy 4opHO3EMY THIIOBOI'O BHIYTYBAHOTO
BHUSBICHO 3a OPraHO-MiHEpaJbHOI CHCTEMH yIOOpeHHS. BreceHHs
MiHEpaJIbHUX JOOPHB 1 MOOIYHOT MPOIYKINi Y 3epHO-TIPOCaIHINA CiBO3MiH1
(NsoPesKes + mobiuna mpomykitis Ha 1 ra ciBO3MIHHOT IJIOMI) 301IBIIHAIIO
JIOJIaTHIA cepeqHbOpIiuHNE OanaHc (ochopy MOPIBHIHO 3 MiHEPATLHOIO
cucteMoro ynooperns Ha 7,9 kr/ra (33,4%); y mmono3minHii (N43Pa3Kas +
moOiYHa MPOIyKINist Ha 1 ra ciBO3MIHHOI IUIOIII) — BiAMOBiIHO Ha 6,6 Kr/ra
(34,7%). InTencuBHicTh O6anancy ¢ocdopy y ciBo3mMiHax 3a BBEICHHS eJie-
MEHTIB OloJiorizaiii B CHCTEMU yJ00peHHs cTaHoBwia BifanosigHo 170,2%
ta 127,7%.

HaiiBumry craOuteHICTE (pOCHATHOTO PEKUMY TPYHTY C(HOPMOBAHO 3a
TpaJMLIHHOT OpraHo-MiHEepaJbHOI CHUCTEMH yIoOpeHHs. BHeceHHst miHepa-
JBHUX TOOPUB 1 THOMO Y 3epHO-TIpocarHiii ciBo3MiHi (NsoPssKes + 9 T rHOFO Ha
1 Ta ciBo3MiHHOI II01111) (hOPMYBAIO AOATHIN CepeAHBOPIUHMIA OanaHc doc-
¢opy B kinbkocTi 42,4 xr/ra; y wiogo3minHii (Ns3P4sKys + 8,3 T rrofo Ha 1 Ta
ciBO3MIHHOI 1IIomIi) — 22,4, 110 TOPIBHSIHO 3 MIHEPAIBHOIO CHCTEMOIO yII00-
peHnst Oyso OumplmM — BiamosigHo Ha 18,7 Ta 17,5 xr/ra. IHTEeHCHBHICT
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Oanmancy (ochopy B ciBO3MiHAX 3a TOEIHAHOTO BHECEHHS MiHEpATbHUX
JIOOPUB 1 THOFO CTaHOBHJIA BiAMOBITHO 190% Ta 152,8%.

Tabauys 5.8 bananc ¢pochopy B 4OpHO3€eMi THTIOBOMY BUJIYTYBAHOMY
3aJIeAKHO BijJ cucTeM y100peHHs Ta CTPYKTYypH ciBo3minn, BIIJICC,
1996-2012 pp., Kr/ra CiBO3MIHHOT ILIOMTI

III porauis (1996-2007 pp.) IV porauis (2006-2012 pp.)
BapiaHT
11 2 4 13 11 2 4 13
Crarri 6aaancy = e t.F L g E g te g L
M & vl g g =
S |% |2EEEE & % | 22E8%5s
2l | S85dz 2 |8 |[£854nE
g Zz FEg8 85 3 z ¢ =g g
21 4 S Z oo R z =z
1. HagxomkeHHs 1 67 77 90 1 44 53 65
MiHepaibHi 100puBa 66 66 66 43 43 43
opraHiuHi 100puBa 23 21
1no614Ha IPOIyKIIis 10 9
HaCiHHA 1 1 1 1 1 1 1 1
1I. BiguyxeHHs 26 43 45 47 25 39 42 42
3 ypoxaem 26 43 45 47 25 39 42 42
III. bamanc 3a porariito 25 24 ) 43 24 5 1 23
Ha lra
IV. Turencusaicts 4 | 155 | 170 [ 190 | 4 | 113 | 128 | 153
Oanancy, %

Bananc kaliro 3a MiHEpaJbHOT Ta OpraHO-MiHEPaJIbHOI CHCTEM Y00~
peHHsT B 000X CiBO3MIHaX 3aJIMINABCS BiJ’€MHUM. Y 3epHO-IIPOCAITHi
CiBO3MiHi 3a BHECEHHs MiHepanbHUX J00pHuB NsoPssKes Ha 1 ra ciBo3MiHHOT
IJIONII CEPeIHBOPIYHUI OamaHC Kaiito ctaHOBHB — -48,4 Kr/ra, BHECCHHS
MiHepanpHUX H00puB 1 mobigHOi mpomykmii (NsoPssKes + moOiuHa
mpoayKiis Ha 1 ra ciBo3miHHOI o) — -0,9, MiHepanbHUX TOOPUB i THOIO
(NsoPssKes + 9 T rHOIO Ha 1 ra ciBo3minnoi mromii) — -4,0 kr/ra, 3a
1HTEHCUBHOCTI Oanancy — Bignosigao 60,1%, 99,3% ta 97,0% (tadn. 5.9).

VY mnomo3MiHHIA CiBO3MIHI AeinuT OanaHCy Kamiro 301IbIIyBaBCs
MOPIBHSHO 3 3€PHO-IIPOCAITHOI0 CIBO3MIHOIO, IO OOYMOBIIEHO, TIEPII 32
BCe, 3MCHIIICHHAM Ha 35% 103W Kajilo y CKiali MiHepalbHUX JOOpHUB. 3a
MiHepanbHOI cucteMu yaooperHs (N43Ps3Kas Ha 1 ra ciBo3MiHHOT TuTOI)
CepeHbOPIUYHNI OalaHC Kallilo CTAaHOBUB — 62,5, MiHEpalbHUX TOOPUB i
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no6iuno1 nmpoaykiii (N43P43Ky43 + mobiuna npoaykiis Ha 1 ra ciBO3MiHHOT
wromi) — -25,0, minepanbauX 100puB i THOIO (N43P43Kus + 8,3 T rHotO Ha 1
ra ciBo3MiHHOI Twromi) — -26,0 kr/ra, 3a IHTEHCHBHOCTI OallaHCy —
BignoBigHo 44,4%, 79,7% ta 79,4%.

Tabauys 5.9 bananc Kajiil B YOpHO3eMi THIIOBOMY BHJIYTYBAHOMY
3aJIeXKHO BijJ cucTeM ya0o0peHHs Ta CTPYKTYypH ciBo3minn, BIIJICC,
1996-2012 pp., Kr/ra CiBO3MIHHOT IUIOMTI

III porauis (1996-2007 pp.) IV porauis (2006-2012 pp.)
BapiaHT
11 2 4 13 11 2 4 13
CrarTs 6ajnancy g ° + o Z + g 3 o ar o 3 aF
S | 3 g S | 328 3=
§ | % |4EF2E & | % |2EF LSt
=% |S552g % g |S55:qE
g8 |2 | 25925 & |2 2782
I. HagxomkeHus 7 73 126 127 7 50 98 100
MiHepaJibHi 100pHBa 66 66 66 43 43 43
opraHiyuHi Jo0puBa 54 50
no0ivHa MPOIYKIList 53 48
HACIHHS 1 1 1 1 1 1 1 1
onaau 6 6 6 6 6 6 6 6
1I. BiguyxeHHs 69 121 127 131 74 113 123 126
3 ypOKaeM 62 114 120 124 67 106 116 119
BHACIIIJOK BUMHUBAHHS 7 7 7 7 7 7 7 7
III. banasxc 3a porartito 62 48 1 4 67 63 25 26
Ha 1 ra
IV. Tnencusricts 10 | 60 99 97 | 10 | 44 80 79
Oasancy, %

3a opraHo-MiHepalbHOI CHUCTEMH YIOOpEHHS TOPIBHSIHO 3 MiHe-
PATEHOIO CHUCTEMOIO CEPeTHBOPIYHUHA ACPINUT Kalito y 3epHO-IIPOCAITHIN
ciBo3MiHi 3MeHIHBCS Ha 44,4-47,5, y wiono3MminHii — Ha 36,5-36,6 kr/ra.
I[Ipu 1poMy Oiojorizaiiss cucTeMH yAOOpeHHs 3a cradimi3aiiHum
BIUIMBOM Ha KaNiWHUA peXHM YOPHO3EMY THUIIOBOTO BHIIYTYBAaHOTO
CepeHbOCYTIIMHKOBOTO MPUPIBHIOBAJIACH JI0 BHeCeHHs 8,3-9 T THOIO Ha 1
ra CiBO3MIHHOI IUIOIII.

Ha dopHO3eMi THIIOBOMY BHJIYTYBAaHOMY JIETKOCYTJIHHKOBOMY
(YMOBH J0OCTaTHHOTO 3BOJIOXKECHHsI) OajaHC €JIEMEHTIB KUBIICHHS 32 Pi3HUX
CUCTEM YJOOpCHHS BHUBYAIM Y JIAHII 3€pHO-OYPSAKOBOI CIBO3MIHH 3
TOPOXOM.
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3a minepaibpHOi cucteMu ymoopeHHst (NsoP20Kso Ta Nes7P267K40 Ha 1 T2
JIAHKW CIBO3MIHHM) BH3HAUEHO BiJ €MHUH CepelHbOPIYHHN OantaHC a3oTy y
TPYHTI, SIKHH CTAaHOBHB BiAMOBiIHO -48,9 Ta -41,5 Xr/ra, 3a iHTEHCHBHOCTI
6amnancy 63,0% Ta 70,7% (tabin. 5.10).

Tabauys 5.10 BajgaHc a30Ty B YOPHO3€eMi THIIOBOMY BHJIYTYBAaHOMY 32
pisHux cucrem ynoopenns, YJIJICC, 2006-2010 pp.,
KI/Ta JJAaHKW CIBO3MIHH

Bapiant
1 3 4 5 6 10 11 12
2l 8 s
® - S + | © = + aF
CrarTi 6anancy 2 | J M g &l E §€| 2§ s =
© < S Mo o« &x - ¥ 5 B
SO E | A S5 & =5 S8 | £E6
s |2 |3 555 [8F 58 |58¢
2 | % |2 | Zz3 & B Z z 3
o o =1
1. Hagxomkenns 33 83 100 | 151 | 100 34 84 123
MiHepalibHi 100puBa 50 67 50 50 50
oprasivHi 100puBa 67 67
cuzepat™ 42 42 42
1o6iYHa MIPOIYKIIis 38
HaCIHHS 2 2 2 2 2 2 2
onaau 9 9 9 9 9 9 9 9
CUMOIOTHYHHUI a30T 12 13 13 13 13 13 13 13
HECUMOI0THYHHIT a30T 10 10 10 10 10 10 10 10
II. BiguyxeHHs 101 | 133 | 141 | 147 | 117 | 107 137 141
3 ypoxaem 98 122 | 128 | 136 | 114 | 104 126 130
ra3onofiOHi BTpaTti 8 10 8 8 8
BHACJIII0K BAMUBaHHSA 3 3 3 3 3 3 3 3
II1. banauc 3a porauito -68 -50 -41 4 -17 -73 -53 -18
Ha 1 ra
IV. IaTeHcuBHICT 33 63 71 102 85 31 61 87
Ganancy, %

*HamxomKeHHS a30Ty Y CKJIaJli CHIEpaTy € JpKepesloM MoOimi3aiii a30Ty IpyHTY, a
TOMY HE BPaXOBYBAJIOCh B PO3PaxXyHKax OamaHcy

Bucokunit Binm’eMHHMI cepenHBOpIYHMIA OajlaHC a30Ty y TpPYyHTI
(hopMyBaBCsl 32 BHECEHHsI 3€JICHOI MacH TipuHil OUIoi Ta 3a MOETHAHOTO il
3acTocyBaHHs 3 MiHepampHuME noOpuBamMu (NsoP20Kso + cuaepar Ha 1 ra
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JIAHKM CiBO3MIHM) — BiAMOBiIHO -73,7 Ta -52,9 Kr/ra, 3a IHTCHCHUBHOCTI
6amancy 31,3% ta 61,3%. [ipunms Oina, sk cumepar, 3a0e3nedyBaia JIUIIe
MOOimi3alifo a30Ty IpyHTY B opraHiuHy ¢opmy (mo0 42,0 xr/ra B pik) i He
BIUIMBAJIA ICTOTHO HA TIOKA3HUKH OaJlaHCy a30Ty Y TPYHTI.

Crabimnizanii a3oTHoro (OHIY YOPHO3EMY THIIOBOTO BHITyT'YBAaHOTO
JIETKOCYTJIMHKOBOTO CIPUSIO BHECEHHS THOIO Ta MIiHEpaJIbHUX JI0OPHB,
3eJIeH0i Macu ripuuii Oioi i moOiunoi mpoxykiii. IlopiBHsSHO 3 MiHe-
paJbHOIO CHUCTEMOIO yNoOpeHHs 3a BHeceHHS 13,3 T rHOo Ha | ra JaHKu
CIBO3MIHH cepelHbOpIYHUN Ae(innT a30Ty B TPyHTI 3MeHIHBCsA Ha 31,5,
noeqHaHHs BHeceHHsS NsoP20K3o + cunmepar + moGiuna npoaykiis Ha 1 ra
naHky ciBozminu — Ha 30,9 i cranoBuB BigmosigHo -17,4 Ta -18,0 Kr/ra, 3a
iHTeHCHBHOCTI Oanancy — 85,2% Ta 87,2%.

HaiiBumy crabinbHiCTh (POHIY a30Ty TPYHTY OJEp)KaHO 3a Tpaju-
iHOT OopraHo-miHepanbHOi cucTeMu ymoOpeHHs. BHecenHst NsoP20Kszo +
13,3 T rHOIO Ha | Ta JaHKK CiBO3MIHM (OPMYBAJO JONATHIH CepeqHbO-
piuHMii OanaHc a30Ty y KuIbKocTi +3,3 Kr/ra, 3a iHTEHCHBHOCTI OajlaHcy —
102,2%. I1opiBHSHO 3 MiHEPaJIBHOIO CHCTEMOIO yIOOpEHHS Ne(illUT a30Ty
y TPYyHTi 3MeHIINBCS Ha 52,2 Kr/ra 3a pikK.

Bananc ¢docdopy y 4HopHO3EMi THUIIOBOMY BUIYTYBaHOMY JIETKO-
CYTTIMHKOBOMY 3a O1JIBIIIOCTI CHCTEM YAOOPESHHS BU3HAUYCHO SIK BiJl’€MHUMU.
Brecenns pexkomennoBaHoi (NsoP2K3 Ha 1 ra JlaHkm ciBO3MiHH) Ta
migBumeHoi (Nes7P267K40 Ha 1 Ta JaHKHM CIBO3MIHHM) 1103 MiHEpaIbHUX
nmoOpuB GopMyBaio Bi €eMHHN cepeqHbopiuHmi Oananc ¢hocdopy B TpyHTI
BiamoBigHo -17,0 Ta -11,0 xr/ra. Pi3ko Bix’emHuit OamaHc dochopy B
TPYHTI CKJIaBCS 3a BHECCHHs 3€JICHOI MacH ripuuil 0inoi — -32,7 kr/ra 3a
pik. He 3a0esmeuyBano cTabiabHOCTI (ocaTHOTO PEKUMY YOPHO3EMY
TUIIOBOT'O BHJIYT'YBAaHOTO TIOE€JIHAHHS BHECEHHS MiHEpallbHHX JOOpHB Ta
3enmeHoi Macu Tipuuii 6imoi (NsoP20K3o + cummepar Ha 1 ra mnaHku
CIBO3MIiHHM): cepeaHbopiuHMi OanmaHc (ochopy B rpyHTI craHOBUB -17,9
Kr/Ta, 3a IHTeHCUBHOCTI Oanancy — 53,6% (tabx. 5.11).

Cepen 3axoiiB BBEJICHHS €JIEMEHTIB Oiojorizamii B CHCTEMH
yIOOpEHHS EKOJIOTIYHO OIIAJIUBIM BH3HAYEHO BHECEHHS MiHEPaTbHUX
OOpUB 1 3eneHol Macu ripumii 6utoi Ta mobiunol mpomykiii (NsoP2oKso +
cuzepar + nmobdiuyHa nMpoyKinis Ha 1 ra JaHKu ciBo3MiHH): OanaHc dochopy B
TPYHTI CTaHOBUB — -9,7 Kr/ra B piK, 3a iHTEHCHBHOCTI OamaHcy 75,9%.
[NopiBHAHO 3 MiHEpPATBFHOIO CHCTEMOIO YIOOpEHHS eleMeHTH OioJorizaril
3MEHIIWIN cepeTHbopiuHni nedinuT Gocdopy y rpyHTI Ha 7,3 Kr/Ta.
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Tabauys 5.11 Bamanc ¢pocdopy B 4opHO3eMi THIIOBOMY BHIYTYBAHOMY
3a pisHuMX cucteM yaoopenns, YJIJICC, 2006-2010 pp.,
KI/Ta JIAaHKW CIBO3MIHH

BapiaunT
1 3 4 5 6 10 11 12
Crarri 6amancy E § é Eg g . 5B E £ 5“; 3 E
g S | & | %= =3 &5 25 | EAE S
S5 |t |dmedEydE | fEg
F-g V4 i@ Zn - - o & £ ) zn 5 = E
1. HagxomkeHHs 1 21 27 54 34 1 21 31
MiHepaJibHi 100pHBa 20 27 20 20 20
Opraniuni 106puBa 33 33
cunepat* 10 10 10
1o6IYHA IPOIYKIIis 10
HaCiHHSA 1 1 1 1 1 1 1
II. BiguyxeHHs 30 38 38 41 36 33 39 40
3 yposKaeM 30 38 38 41 36 33 39 40
II1. Banauc 3a poranito | -29 -17 -11 13 -2 -32 -18 -9
Halra
IV. IuTeHcuBHICTH 2 55 71 133 95 2 54 76
Oanancy, %

*HanxomkeHHs Gochopy y CKIaai cuuepaTty € JkepernoMm Mooimizanii Gocdopy
IPYHTY, a TOMY HE BPaXxOBYBAaJIOCh B PO3paxyHKax OanaHcy

CrabunpHicTs porIy (ocdopy HOPHO3EMY THIIOBOTO BHITYTYBAHOTO
TOCSATHYTO 32 TPAIUIIAHOI OpPraHO-MiHEPAIFHOI CHUCTEMH YIOOPEHHS.
Brecenns NsoPxKsp + 13,3 T rHOto Ha 1 ra maHku ciBo3MiHEH (GopMyBaio
cepeHbOPIYHMI ToxaTHIl GanaHc (ocopy B rpyHTI y KinbkocTi 13,3 kr/ra,
3a iHTeHCUBHOCTI Oanancy 132,7%. IlopiBHSIHO 3 MiHEPAJIbHOIO CHCTEMOIO
yI0OpeHHs BHECEHHS MiHEpalbHUX JOOpHMB 1 THOKWO  3MEHIIHJIO
cepeaHpopiunui nedinur hocdopy y rpynti Ha 30,3 kr/ra.

Pizko Biji’eMHuI OaaHC Kalif0 B YOPHO3EMI TUTIOBOMY BHITYTYBAaHOMY
CKJIaBCS 3a MIHEpaJbHOI CHUCTEMHU YHOOPCHHS, BHECCHHS 3€JIEHOI Macu
ripunii Oi70i Ta 3a BHECEHHs MiHEpalbHUX JOOPHB 1 cuuaepatry. 3a J03u
MiHepadbHUX JT00pHB NsoP20K3o Ta Nes7P267Ks0 Ha 1 Ta JaHKM CiBO3MIHU
CepeTHbOPIYHMI OajlaHC Kallilo y TPYHTI CTaHOBHUB BiJNOBigHO -68,5 Ta -
62,6; 32 BHECEHHS 3€JIeHOT MacH Tipumili 6im0i — -92,2; NsoP20Kso + cunepar
Ha | ra jJaHkm ciBo3MiHM — -70,3 Kr/ra, 3a IHTEHCUBHOCTI OaJIaHCy BiJIIOBI-
1HO — 34,8%, 42,6%, 6,6% T1a 34,2% (Tabmn. 5.12).
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Tabauys 5.12 BaiaHc KaJiilo B YOpHO3eMi THIIOBOMY BHJIYTYBAHOMY 32
pisHux cucrem ynoopenns, YJIJICC, 2006-2010 pp.,
KI/Ta JJAaHKW CIBO3MIHH

Bapiant
1 4 5 6 10 11 12
<
e | g = z
2 - S + o Bl * + 3
CratTi 6anancy 2 | < :j E E RS ;j g § g g
'S & 5 s s S5 &Y %+ &
= A - &= & =2 S & & &
s |2 | § |BF | E |85 58 588
=3 w w9 w)
g |% |z |z22 |2 HZ° ZEF
- — | =
2]
1. Hagxomxenns 7 37 47 117 87 7 37 89
MiHepaJIbHi 100pHBa 30 40 30 30 30
oprasiuHi 1o00puBa 80 80
cuzepat* 18 18 18
o0OiYHa IPOYKIis 53
HaCiHHS 1 1 1 1 1 1 1 1
ornaiau 6 6 6 6 6 6 6 6
II. Biguy>xeHHs 81 105 | 109 114 105 | 99 107 112
3 ypOXKaeM 74 98 102 107 98 92 100 105
BHACJIIJOK BUMUBaHHS 7 7 7 7 7 7 7
II1. banauc 3a poranito 74 | 68 | -62 3 18 92 | 270 23
Ha |l ra
LV. lurencupiicrs 8 |35 | 43 | 102 | 82| 7 | 34| 0
Oanancy, %

*Hanxo/KeHHS Kalilo y CKJIai cuaepary € pe3yabTaToM MOOUTi3aIlii Kamiro
IPYHTY, a TOMY HE BPaXxOBYBAaJIOCh B PO3PAXyHKaxX OAlaHCy

Crabinizanii kamiitHoro ¢GoHAY TPYHTY CHOpUsIO BHeceHHs 13,3 T
THOIO Ha | ra JIaHKW CiBO3MIHM Ta BHECEHHS MIiHEpaJbHUX JOOpHB,
3enmeHoi MacH Tipuumi 6imoi i mobiunoi npoaykiii (NsoP20Kso + cumepar +
mo0igHa TMpOomyKIlis Ha 1 Ta JaHKW ciBo3MiHM). bamaHc kamiro B TpyHTI
CTaHOBWB BiAMOBiMHO — -18,9 Ta -22,5 kxr/ra B pik, 32 iHTEHCUBHOCTI Oa-
nancy 82,1% ta 79,8%. IlopiBHSHO 3 MiHEpPaJbHOIO CHUCTEMOIO YyII00-
PEHHS BHECEHHS THOI 3MCHIIWJIO CEPEeAHbOPIYHUN nedinuT Kamio B
I'PYHTI Ha 49,6, TO€THAHHS BHECCHHSI MiHEPAJIBHUX JOOPHUB, 3€JICHOT Macu
ripuuti 6101 Ta mobdiuHoi mpomykKiii — Ha 46,0 Kr/Ta.

CralbinbHICTD POHIY KaJlilo YOPHO3EMY THIIOBOTO BHIIYT'YBaHOTO JIOCS-
ranmach 3a BHeceHHsT NsoP2oKso + 13,3 T rHoro Ha 1 ra JaHKW CiBO3MiHH. 3a
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TPaIUIifHOT OpraHo-MiHEpAILHOI CHCTEMH yIOOPSHHS CepeTHbOPIYHUN J10-
MaTHIA OalaHc Kamifo y TPYHTI CTaHOBUB 2,0 KI/ra, 3a iHTCHCHUBHOCTI
Oanancy 102,3%. ITopiBHSHO 3 MiHEpaJIbHOK CHUCTEMOIO YAOOpPEHHS cepe/l-
HBOPIYHUN Je(DIIMT KaJlifo B TPYHTI 3a MO€IHAHHS BHECEHHS MIHEPAIBbHHX
JIOOPUB 1 THOFO 3MeHIIUBCs Ha 71,1 Kr/ra.

OTxe, 32 OpraHO-MiHEPAILHOT CHCTEMHU yJIOOPEHHS MOPIBHSHO 3 Mi-
HEPaJbHOIO CHCTEMOIO CEPEeIHBOPIUYHUN Ne(iluT a30Ty Y TPYHTI 3MCHIITY-
BaBcs Ha 30,9-52,2, dochopy — 7,3-30,3, kamiro — 46,0-71,1 xr/ra. [Ipu
BOMY €JIeMEHTH OioJiorizamii B cHCTeMax ymOOPEeHHS MUISXOM BHECECHHS
MiHEpaJIbHUX JA00pPUB, 3€JICHOT MacH Tipyuil 0iyoi Ta MOOIYHOT MPOTYKITiT
MOCTYTNAINCHh TPAJAMIIIHIA OpraHO-MiHEpaJIbHIH CUCTeMi YIOOpeHHS 3a
cTalimi3aiifHiM BIULIMBOM Ha OallaHC OiOTCHHUX EJIEMEHTIB B YOPHO3EMi
THUTIOBOMY BIJIYTYBAaHOMY JIETKOCYTJTHHKOBOMY.

[Ticnst mpoBeneHHST TOCIITKEHD 3 BUBYCHHS BILTUBY CHCTEM yIOOPESHHS
Ha TPOJIyKTUBHICTh 3ePHO-OYPSKOBOI CIBO3MIHHM Ta OalaHC CIEMEHTIB JKUBJIC-
HHS y TPYHTI MOYKHA 3pOOUTH TaKi BUCHOBKH:

1. 3a tpuBanoro 20-35 pokiB 3acTOByBaHHS JOOpPHB MaKCHMalbHO
BHCOKY MIPOAYKTHBHICTH 3€PHO-OYPSIKOBOI CIBO3MIHHU JOCSITHYTO 32 OPTaHO-
MiHEpaIbHOI CUCTeMH YIOOpPCHHS Ta IOEIHAHHS BHECCHHS MiHEpaIbHHUX
JIOOpUB 1 MOOIYHOT MPOAYKINI POCIMHHUIITBA — BiAmoBinHO 7,86-8,56 Ta
7,43-8,35 T k.om./ra ciBo3MiHHOI Twromii. Ha dopHO3eMi omim3oneHoMy
BBEJICHHS €JIEMEHTIB Oiojiorizamii B CHCTEMH YIAOOPEHHS IIiIBUIUIO
MPOAYKTHBHICT CiBO3MIHH TIOPIBHSHO 3 MiHEPaIbHOI CHCTEMOIO
yao0penHs Ha 0,22, BHECEHHsI MiHEpaIbHUX J0OpUB 1 rHOIO — Ha 0,43; Ha
YOPHO3EMi BHJIYTYBAaHOMY CEPEIHBOCYTIIMHKOBOMY — BimmoBigHO Ha 0,30-
0,33 Ta 0,68-0,73 T Kk.om/ra CcIBO3MIHHOI IUIOHII. 3a JOCTaTHLOI'O
3BOJIOKEHHSI HA YOPHO3EMi BIITyTYBAaHOMY HaHC(EKTHBHIIIMMHU BHU3HAYCHO
TpaJUlliiHy OpraHO-MiHEpaJIbHy CHUCTeMY YAOOpEHHS Ta BHECCHHS
MiHepaJbHUX JTOOpPUB, 3esieHOT MacH Tipuuili OuToi i MOOIYHOI MPOAYKIIi:
MPOJTYKTHBHICTH JJAHKH CIBO3MIHH 3 TOPOXOM CTaHOBIJIA BiMOBITHO 8,94 Ta
8,49, 3pocTaHHs TOPIBHAHO 3 MiHEPaJIbHOIO CHCTEMOIO ynoopeHas — 0,89
Tta 0,51 T K.0/1./Ta JaHKH CIBO3MIHH.

2. 3a 50-piuHOTO 3aCTOBYBaHHS JOOPHMB Yy KOPOTKOPOTAI[IHHUX
ciBO3MiHAX HaWe()EKTUBHIIIO BH3HAYCHO TPAIUIIHY Ha OCHOBI THOIO
OpraHo-MiHEpaJdbHy CcHUCTeMy ymoOpeHHs. Cepeln KyJnbTyp CIBO3MIH
HalKpalie BIATyKyBaJIMCh HA BHECEHHS JTOOPUB OYPSKH ITyKPOBI 1 MIIICHUIIS
o3uMa, ripme 0000Bi KyJbTypH KOHIOIIMHA, BUKA sipa Ta COS, a TaKOX
COHSIIIHUK, BHKO-OBEC 1 SYMiHb SIpUH, SKi BHKOPHUCTOBYBAIM MICIAIIIO
JOOpUB 1 TOCEpeAHBO BIATYKYBAINCh Ha MCIHALil0 m00puB. Xoporry
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e(eKTUBHICTh Y CIBO3MiHaX IOKA3aJI0 ajJbTEPHATHBHE OpraHO-MiHEpalbHE
ymnoOpeHHS CIBO3MIHHM, sKe HEe3HauyHO MOCTynajach TpaaWuIifHOMY
YIOOPEHHIO 32 TPOIYKTHUBHICTIO KYJIBTYP.

3. 3actocyBaHHS TPaAAMIIIMHOTO HAa OCHOBI THOI YIOOpeHHS Yy
TUTOJIO3MIHHIH CIBO3MiHI 3a0€3Me4niIo HailBUIy KOPMOBY IPOJYKTHUBHICTh
—9,2 T x.0/1./Ta 3 TIEPEBaroro 10 KOHTPOITo 0e3 mobpuB — 3,8 T k.01. Ha 1 ra
CIBO3MIHHOI IUTOIII. Y TPOCamHii CiBO3MiHI E(PEKTHBHUM BHU3HAYCHO
3aCTOCYBaHHS TPAIUIIMHOTO Ta ajJbTEPHATUBHOIO OPraHO-MiHEPaJIbHOTO
yA0OpeHHs: TNPOAYKTUBHICTH ciBo3MiHM — 8,4 Ta 8,3 T k.0o1. Ha 1 ra
ciBo3Mminu. HaitBumuii 30ip 3epHa TOCATIIN y 3epHO-TIPOCAITHIM CiBO3MIHI 3a
TpamuIiitHOrO OopraHo-MiHepanbHOro ymoOpeHHs — 2,99 T 3epHa Ha 1 Ta
ciBo3MiHHOiI  Toiomii. EdexkTHBHEM  BH3HAYCHO  3aCTOCYBaHHA Y
MJI0JI03MIHHINA CIBO3MiHI TpPaJUIlifHOTO Ta AalbTEPHATUBHOTO OPraHO-
MiHepaJbHOTO ynoOpeHHs: 30ip 3epHa — 2,85 Ta 2,67 T Ha 1 ra ciBo3MiHHOL
TUTOIII, BiAmoBiAHO. HaiiBummit 30ip Iykpy OTpHMand y IDIOAO3MIiHHIN
CiBO3MIiHI 3a TpPaAMIIHHOTO OpraHO-MiHEpPAIFHOTO YIOOpEHHS Ta 3epHO-
MpocarHiid CiBO3MiHi 3a ajlbTepHATUBHOTO yao0peHHs — 1,29 T/ra, mo Oyio
BUIIIMM, HIK Ha KOHTpOJIi Oe3 106puB — Ha 0,76 T Ha 1 ra ciBo3MiHU.

4. 3a tpuBanoro 20-35 pokiB 3acTOByBaHHS JOOpPHB MiHepalbHa
cucreMa yanoOpeHHs (GopMyBajia pi3Ko Bil’€eMHHU OallaHC a30Ty i Kajiio B
3epHO-OYpAKOBiH ciBO3MiHI: a3oTy Bix -21,8 10 -68,7, kainito — Big -48,4 1o -
67,2 kr/ra ciBO3MiHHOI momi. 30UIbIIEHHS YaCTKH MPOCAIHUX KYIbTYp Y
3epHO-OypsKOBil CiBO3MiHI 301IbIIyBasIO Ne(inuT OanaHcy a3oTy B IPYHTI,
9aCcTKU KOPMOBHX — AedinuT O6anancy xamito. BHecerHns gocdopy y cxmami
MiHepanbHuX A00puB ToHaa 40 xr/ra P,Os 3abe3neunsio nomaTHil #Horo
OallaHC B YOPHO3EMHHMX TPYHTaX 1 MaJIO 3aJICXKAJIO BiJl CTPYKTYpPH CiBO3MIHH.

5. 3a opraHo-MiHEpaJIbHOI CHCTEMH YyIOOpEHHS  BHUSBIICHO
cTabimizamito OioreHHOTo OajaHCy YOPHO3EMHHX IPYHTIB. 3a BBEICHHS
CIIEMEHTIB  Oioyorizamii B CHCTEMH YAOOPCHHS IILIIXOM BHECEHHS
MiHEpaJIbHUX J00OpWB 1 MOOIYHOI MpOAYKIii JedinuT OamaHCy a30Ty B
IPYHTI 3MEHIIUBCS TOPIBHSHO 3 MiHEPAIBHOIO CUCTEMOIO YIOOPCHHS Ha 44-
99%, xamito — Ha 71-78%; 3a BHECEHHsI MiHEpaJIbHHUX NOOPHB i THOIO —
BimmoBimHO Ha 54-151% Ta 75-94%. CrabinbHicTh (oHIy Qochopy
YOPHO3EMHHUX IPYHTIB 32 OPTaHO-MiHEPAILHOI CUCTEMHU YAOOPEHHS 1CTOTHO
3pocTana.
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E®EKTUBHICTb EIEMEHTIB BIONOM3AL
B CUCTEMI YAOBPEHHS CIBO3SMIH
Poagin (TeopetnyHe i NpakTM4He 0GrPYHTYBaHHS)

6.1 BioreHHe HaBaHTAaXEeHHsI HA IPYHT 3a OioJiorizamnii ciBo3MiH

arpoBa/DKEHHS B CYYacHOMY 3eMJIEpOOCTBI  BHCOKOTPO-

JIYKTUBHUX COPTIB 1 TIOPHUIIB CUTCHKOTOCITOMAPCHKUX KYJIBTYP

CYTIPOBO/IXKY€ETHCSI BHCOKUMH OOCSTaMH BHHOCY CIIEMCHTIB

KUBNIEHHS 13 IpyHTy. 3a manmmu 1O.A. Tomkams, B.C.
OxwmaxkeBuua [299], [1.M. lusna, O.M. Jlsmenka, b.T. IIpokomnuyka [357]
3 ypoxaiHicTI0 KopeHerofiB 50 T/ra i BiAMOBIJHOK KiTBKOCTI THYKH
OypsIKM I[yKpOBI 3 TPYHTY BUHOCSTH Oym3bko 250-300 kr azorty, 75-100 kr
dochopy (P.0s) Ta 300-350 xr xkamiro (K,O). Cepen 3epHOBUX i
3epHOO0OOBHX KYyJNbTyp HAHOUIbIIE €IEeMEHTIB KUBJICHHS BHHOCHTH
KyKypyJi3a Ha 3¢pHO, MEHIIIC MIIICHUI[SI 03UMa Ta SIMiHb, IIIe MEHIIIE TOPOX.
3rimno npocmimkedns .M. Tocmomapenka [61], A.Il. JlicoBama, B.M.
Makapenka, C.M. Kpapdenka [177] KyKypy/l3a Ha 3epHO 3 YPOXKANHICTIO
7,0 T/ra BHHOCHTH 3 OCHOBHHM YPOXA€M 1 BIAMOBIAHOIO KUTBKICTIO
HeToBapHOI npoaykii 220-230 kr azoty, 60-70 xr dochopy (P20s) Ta 180-
200 kr xamiro (K,O), mmenuns o3uma 3 ypoxaiHictio 5,0 T/ra —
BinmosigHO 110-125, 55-65 ta 65-75, Topox 3 ypoxaiHicTio 2,5 T/ra — 90-
100, 35-40 ta 40-45 xr.

Bumoc eneMeHTIB KUBJICHHS pOCITHHAMH 3aJICXKHUTH Bil piBHSI BPOXKALO,
IPYHTOBO-KJIIMATUYHUX YMOB, MIHEPAJIbHOTO JKUBIICHHS Ta 3JaTHOCTI
POCIIMH 3aCBOIOBATH iX i3 IpyHTY [37, 188, 366, 394, 405].

3a BBEICHHs elIeMEHTIB Oiosorizallii B cucTeMu yAO0OpCHHS 3Ha4Ha
YaCTHHA MOKHUBHUX PEUYOBHH MOBEPTAETHCS B IPYHT Y MPOILECI BUKOPHUC-
TaHHS Ha JOOPUBO MOOIYHOI MPOMYKIIii, IO ICTOTHO 3MEHIITY€ iX BUHOC i3
IPYHTY 1 pOOMTBH TaKy CHCTEMY YZOOpeHHs OibIl eKOJOTIYHO OIIa JTUBOIO
[159].

Ha nymky B.®. Caiika [264] Giomnori3aiis 3emiepo0OCTBa HMUISIXOM
IIUPOKOT'0 3aCTOCYBaHHs Ha JOOPHBO MOOIYHOI MPOAYKIII € ONHHUM 3
HaWJENIEeBIINX, €KOJOrYHO Ta €KOHOMIYHO OINaJUIMBUX METO/IIiB
ONTHUMI3aIlii CUCTEMHU yIOOpeHHs. 3a0pIOBaHHS HA JOOPHBO HETOBAapHOI
YAaCTUHU BpOXKAI HE TUIBKA 3MEHIIYE OOCATH BHHOCY EJICMCHTIB
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KUBJICHHSI 3 IPYHTY, aje N 3ajlydyae 3HAYHUU pecypc OIOTEHHHUX eleM-
HTIB B MPOIIEC] TX penupKyIALii 10 yA0OpeHHS KyIbTyp ciBo3minu. [Ipu
IbOMY YyAOOpPEHHS KyJbTYpP BHUPINIYEThCS y IUIOMIMHI ONTHMI3aIlii
Kpyroo0iry 0ioreHHUX eJeMeHTIB, OXOPOHU HABKOJHUIIHBOTO TPUPOIHO-
ro cepesoBHINa, MiABUIISHHS POJIIOYOCTI IPYHTY Ta €KOJIOTi4HOi cTabi-
mizaii arpoekocuctem [158].

IIpo BHCOKY €KOJIOTiUHY JOLINBHICTh, EKOHOMIYHY Ta €HEPreTHIHY
eeKTUBHICT 3axomiB Oiojyorizamii B cHCTeMi ymOOpEHHS KyJIbTyp
BIIMIYaNOCh B AOCTIIKEHHAX [279].

PiBeHb aHTPONOreHHOr0 HaBaHTAXCHHS HA TPYHT 3a Oiomorizarii
CHCTEeMH YJIOOPCHHSI TIOMITHO 3aJIe)KUTh BiJl BHHOCY €JIEMECHTIB JKUBIICHHS
TOCIIOapCHKUM  BpOJKaeEM Ta  OCOONMBOCTEH  IX  po3monmily B
PEeNpOaYKTHBHUX OpraHax i HETOBAapHIH HOro 4acTHHI. 3epHOBI Ta 3epHO-
0000Bi KynbTypu a3oT i ¢Qocdop i3 TPYHTY BHHOCSTH IEPEBAKHO
TOBApHOI0 YAaCTHHOK BpOXKaro, Kamiid — 3 MOOIYHOI MpoAayKIii€erw. 3a
nannmu  K.JI. 3aropua [96], A.C. 3apumnska, B.B. IBaniam, T.B.
Komi6abuyk [109] BHHOC 3epHOBHMH KyIbTypaMHu a3ory i docdopy 3
TOBapHOIO TPOIYKIi€l0 B 3,5-4 pa3u OUIbIII MOPIBHAHO 3 IMOOIYHOIO,
ropoxom — B 4,5-5 pasis. [Ipu npoMy BUHOC KaJlit0 B TOBapHil MPOAYKIii
MIIEHUII 03uMO1 y 2-3 pa3u MEHIIUKA TOPIBHAHO 3 HOTO BHHOCOM
MOOIYHOK TPOJYKINIE€I0, TOpPOXYy — Ha PiBHI 3 BHHOCOM IOOIYHOIO
npoaykiiero [61].

3a maHWMH TOJFOBOTO CTamioHapHOTo nociiny Bepxasmbkoi JCC
(YMOBH HECTIMKOTO 3BOJIO’KEHHSI) BMICT €JIEMEHTIB JKUBJICHHS B OCHOBHIH
Ta MOOIYHINM MPOAYKIIii BU3HAYCHO SK BiTHOCHO CTaTy BEIUYHHY, KA 3aje-
)Kaya Bia ¢i3i0J0TYHHX OCOOIMBOCTEH Ta BHUOIPKOBOI 3JJaTHOCTI KYJIBTYP
1o 1X 3acBO€HHS (TaduI. 6.1).

3epHOBI KyJIbTYPH B OCHOBHIN MPOAYKIIii HAHOUTBIIE MICTHIIN a30TY:
nmreHuIs o3uma — 2,35%, sumine sapuit — 2,35%, KyKypy/a3a Ha 3epHO —
1,81%, mo nepepumryBaiio BMicT ¢opcdopy Bianosiguo y 2.8, 2,6 ta 2,4
pasu, xamito — y 4,2, 3,6 Ta 3,5 pazu. Y moOiuHi# mpoaykiii 3epHOBI
KYJBTYypH HAKOTIMIYBAIH IepeBakHO Kaiiit — 1,16-1,73%, mo mopiBHSIHO 3
BMiCTOM a30Ty Oyio OimemmM y 2,0-2,1 pasu, dpochopy —y 6,1-6,6 pazm.

Bypsiku 1ykpoBi Oinbllie eJeMeHTIB JKHBJICHHS MICTHIIM Yy Berera-
TUBHIN Maci: azoty — 2,37%, dochopy — 0,58%, xamniro — 3,00%, Toxi sk B
KOPEHEIUIo/1ax iX BMICT OyB MEHIIUM BianoBigHo y 2,8, 1,9 ta 3,3 pasm.
Konmmnaa Ta BHKO-OBeC y BereTaTHBHIK Maci Maci HaKOIHIYyBaId
MIEPEBaKHO a30T 1 Kaliil. BmicT a30Ty B KOHIOMIHHI cTaHOBHUB 2,95%, BUKO-
BiBCy — 2,37%, Kauito — BiAmoBiaHO 2,55% Ta 2,46%.
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3a MiHepanbHOi cucteMu yaoopeHHs (NsoP42sKso Ha 1 ra ciBo3mMiHHOT
IUTOIII) BiUY>KCHHS CJIEMEHTIB JXKUBICHHS 13 TPYHTY Y 3epHO-OypsKOBiid
ciBo3miHi (mpocammaux 30%, 6000BuX 30%) HAHOLIBIINM CIIOCTEpIray 3a
BUPOIIYBaHHsI OYPSIKIB I[yKPOBHX Ta KYKypY/J3U Ha 3¢pPHO. 3 TOCHOAAPCHKUM
yporkaeM OYpsIKH IyKpOBi BUHOCHJIM a30Ty 152-157 kr/ra, pochopy — 48-49,
kamito — 175-183; kykypya3a Ha 3epHO — BignosigHo 147, 53 Tta 125 xr/ra
(puc. 6.1).

Tabauys 6.1 BMicT eJieMeHTIB ’KMBJICHHSI B CKJIAIOBHX YPOKAI0
KYJbTYP 3epHO-0ypsikoBoi ciBO3MiHM 3a Giosorizauii cucremu
ynodpenns, BJICC, 1998-2009 pp.

Ne Cyxa Bwmicr B cyxii
n/n KyabTypa Opranu Pe4YoBHHA, peuyoBuHi, %
pocanH % N P20s | K:O
1 [Mmenurs 3epHO 85,7 2,35 0,84 | 0,56
o3uma coyioma 85,1 0,61 0,19 | 1,16
2 | Bypsku KOPEHETLI0I! 24.4 0,86 0,31 0,93
LLyKpOBI THYKa 14,7 2,37 0,58 | 3,00
3 | Kykypyaza Ha | 3epHO 85,9 1,81 0,68 | 0,51
3€pHO creba 81,8 0,85 0,26 | 1,73
4 | Suminb spuit 3€pHO 85,8 2,35 0,97 | 0,68
coioMa 85,3 0,78 0,27 | 1,71
5 Topox 3epHO 85,6 3,91 0,98 1,62
cojioMa 85,2 1,17 0,27 1,64
6 | Konrommna 3eJIeHa Maca 18,2 2,95 0,68 | 2,55
7 | Buko-oBec 3eJICHa Maca 19,2 2,37 0,70 | 2,46

KopmoBi 0000Bi KynmpTypu KOHIOIIMHA 1 BHKO-OBEC HE3HAYHO
MOCTYTANCh O0CSATaMHd BHHOCY €JEMEHTIB JKuBJICHHSA. KoHiommHa
BHHOCWIA a3oty — 131 kr/ra, ¢ochopy — 30, kamito — 114, Buko-oBec —
BinmoBigHOo 128, 38 Ta 133 kr/ra. IIpocamHi 1 KOpMOBiI 6000B1 KyJIbTYpH
BHCHRXYBAJIM TPYHT IEPEBAXHO Ha a30T 1 KaJdiid, SKOro TOPIBHSHO 3
(dhochopom BuHOCHIH Y 2,6-4,3 pa3u OinbIe.

BuHOC enmeMeHTIB KMBIICHHS 3€PHOBUMH 1 3epHOO00OBHMU
KYJIBTypaMH 32 MiHEPaJIbHOI CHCTEMH YAOOPEHHSI TOCTYIIABCS MPOCAITHUM 1
KOpMOBHM 000OBHM KyJIbTypaM, a y CKJaji iX BHHOCY TEpeBakaB a3oT.
[Tmenuns o3uma BuHOCHa a30Ty — 132-170 xr/ra, hochopy — 37-60 kr/ra,
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Kauito — 86-98 kr/ra; suminb spuii — BianosigHo 104, 41, 89 kxr/ra; ropox —
120, 30, 69 kr/ra.
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Puc. 6.1 BuHoC eJieMeHTIB KMBJIEHHSI KYJIbTYPaMH 3epHO-0yPAKOBOI
ciB0o3MiHHM 3a pi3HuMX cucTteM yaoopenns, BJICC, 1998-2009 pp.
1 — MiHEpaspHA CHCTEMa yI0OpEeHHS,
2 — opraHo-MiHepaJibHa CUCTeMa YA0OpPESHHS Ha OCHOBI MOOIYHOT
MPOAYKIII.

3a MiHepanbHOi CHCTEMH yJIOOpeHHs 3HaYHa YacTHHA eJEeMEHTIB
YKMBJICHHS] BHHOCHJIACh MOOIYHOI0 MPOJYKIIEI KYJIBTYp 1 HEMPOIYKTUBHO
BTpavajiaCh 3a MEXI arpoeKOCHUCTeMH. Bypskd IyKpoBi 3 MOOIYHOIO
MPOAYKIIEI0 BHHOCWIN Bil TOCIOAAPCHKOTO BUHOCY azory — 41-45%,
dochopy — 31-36%, xamito — 45-50%; mmmeHuns o3uMa — BigmosigHO 20-
23%, 18-21%, 67-71%; xykypyn3a Ha 3epHO — 32%, 27%, 78%, ropox —
18%, 17%, 43%.

3a anbTEpPHATHBHOI OPraHO-MiHEPaJbHOI CHUCTEMH  YIAOOPECHHS
(NsoP42,5Ks0 + mob6iuna mpojykitis Ha 1 ra CiBO3MIHHOI IIIOMI), 3a SKOT
moOiyHa MPOAYKIisS OYPSKIB IyKPOBHUX, MIIEHUIN O3UMOi, KYKypyI3H Ha
3epHO Ta TOpPOXY 3a0ploBajiach Ha JOOPHBO, y IPYHT MOBEpTAIach 3HAYHA
KUTBKICTh €JIEMEHTIB )KHBJICHHS y CKJIAJl POCIIMHHUX PEIITOK, YAM IIOMITHO
3MCHIYBAJIOCh XIMIiYHE HABAaHTAXCHHA Ha IPYHT TIOPIBHSHO 3
MIHEPaJIbHOIO CHCTEMOIO yIHOOpeHHS. Y 3epHO-OypsKOBiH CciBO3MiHI
(mpocarmanx 30%, 6000BuX 30%) BHHOC €IEMEHTIB JKUBJICHHS 3 TPYHTY
MOPIBHSHO 3 MiHEPAIILHOIO CHCTEMOIO YAOOPEHHS 3MEHIIMBCS 10 a30Ty —
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Ha 32 kr/ra, pochopy — Ha 8, kamito — Ha 54 1 CTAHOBUB — BiAMOBIAHO 81,
37 Ta 63 kr/ra ciBo3MiHHOT moii (puc. 6.2).
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Puc. 6.2 BuHoc esieMeHTIB :KMBJIeHHsI HAa 1 ra 3epHO-0ypsIKoBOi ciBO3MiHK
(30% npocannux, 30% 0000BuUX) 3a pi3HUX cucreM yroopenns, B/ICC, 1998-
2009 pp.

BHecennst MiHepaabHUX TOOPHB i MOOIYHOT MPOJYKINI 3MEHIIHIIO
MOPIBHAHO 3 MIHEPaJbHOI CHUCTEMOIO YIOOPEHHS a0CONIIOTHUH BHHOC
€JIEMEHTIB JKUBJICHHS 3 IPYHTY OypsKkaMmu IIyKpoBHUMH 3a cymoro NPK — B
1,65-1,81 pa3u, kykypyn3oro Ha 3epHO — 1,95, menunero ozumoro — 1,54-
1,66, ropoxom — 1,41 pasmu. 3acrocyBaHHS Ha HOOPHBO THYKH OYypSKiB
IyKPOBHUX MOBEPTAJIO J0 IPYHTY a30Ty — 64 kr/ra, dhochopy — 15-16, kaniro
— 81-83; cTeben kykypya3u — BianmoBigHo 46, 14, 98 kr/ra. 3a 3a0proBaHHS
COJIOMH TIICHUL O3MMa HaWOlIbIlIe MOBEpTala y IPYHT Kaiito — 61-68
Kr/ra i 3Ha4HO MeHIIe a30Ty Ta (hocdopy — BianosigHo 23-36 ta 9-12 kr/ra.
Haiimenmri oOcsrm TOBEpHEHHS y IPYHT €JIEMEHTIB  JKUBIICHHSA
CTIOCTEepirajii 3a 3a0pIOBaHHS COJIOMH TOpoxy: a3oTy — 17, gocdopy — 4,
Kajito — 28 Kr/ra.

3a OGiomorizamii cucTeMu YAOOPEHHS OYypsKH IIyKpOBI BHHOCHIIH 3
IPYHTY TIEPEBXXHO a30T Ta Kayii — BiamosigHo 88-93 ta 95-100 kr/ra, a
KyJIbTYypH 3€pHOBOI Tpymn — TiepeBakHO a3or — 106-134 «xr/ra,
MepeBepIIyoYr 3a UM ITOKa3HUKOM OypsKH IyKpoBi. BuHoc 3 TpyHTY
¢docdopy 3epHOBUMH KyJIbTypamMH cTaHOBHB — 38-48 kr/ra (B 2,5-2,8 pasis
MEHIIIe HDXK a3oTy), kamito — 25-32 kr/ra (B 3,5-3,6 pasiB MeHIIE Hixk
asory).
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Crix 3a3HauUTH, IO BUPOIIYBaHHS 0O0OBUX KYJBTYp, HE3BAKAIOUU
Ha BHCOKHI BHHOC a30Ty TOBAPHUM YpPOXKAEM, HE CTBOPIOBAJIO 3HAYHOTO
XIMIYHOTO HABaHTa)KCHHS HA TPYHT 3a IUM E€JIEMEHTOM, OCKUIBKH 3aracu
a30Ty B IPYHTI IIOTIOBHIOBAJIKCH 32 PAXYHOK CUMOIOTHYHOT a30TdiKcarii.

OTxe, 3acTOCyBaHHS Ha JOOPWUBO MOOIYHOT MPOAYKIIi 3MIHIOBAJIO
KOH(Irypaiito BHHOCY €JIEMEHTIB J>KHBJIIEHHs B ciBO3MiHi. HaiiGinbie
BHHOCWIH 3 TPYHTY 3a Oiojorizamii cucteMu yaoOpeHHs 0000Bi KOpMOBi
KyJAbTYpH Ta SUMiHb  SpUH, TMOOIUHY MPOMYKINII0O  SKOTO  HE
BHKOPHCTOBYBaIH Ha J00pmBO. Buko-oBec 3a cymoro NPK BuHOCHB 3
rpyaty 313 kr/ra, koHOmUHA — 286 Kr/Ta, suMiHb — 256 kr/ra. Bypsku
IYKPOBi, sIKi 3 TOCIIOJAPCHKUM YPOXKAEM BHHOCATH 3HAYHO OLIBIIE
SJIEMEHTIB JKMBJICHHS, HDK IHII KyJNBTYpH, 3a 3aOpIOBaHHS T'MYKH Ha
JIOOPUBO 3MEHIIWIIM BUHOC 3 IPpyHTY 3a cymoro NPK mo 216-227 kr/ra, mo
OyJI0 MEHIIMM, Hi’K BUHOCHJIM 0000BI KOPMOBI KyJIbTYPH Ta SUYMiHb SPUH.
[Tmenums o3uMa 3a 3a0proBaHHS Ha TOOPHBO COJIOMHU BHHOCHIIA 3 TPYHTY
€JIEMEHTIB JXUBJIeHHS 3a cyMoto NPK — 169-214 kr/ra, KyKypy/i3a Ha 3epHO
— 177 xr/ra, ropox — 171 kr/ra.

B dopHO3eMi THIIOBOMY BHJIYTYBAaHOMY CEpPEIHBOCYTITHHKOBOMY
3MEHIIICHHST XIMIYHOTO HAaBaHTa)KEHHS Ha IPYHT 3a OioJyiorizamii cucTeMu
yIOOpEHHS BUBYAIU B JBOX TUIAX 3EPHO-OYPSIKOBOI CiBO3MIHU — 3€PHO-
npocanHiid (npocanaux 40%, 606oBux 10%) Ta TpaHchopMoBaHiii
I0A03MiHHI# (mpocanuux 16,7%, 6060Bux 33%) BinNmOBiIHO B TpeTiil Ta
YETBEPTIM POTAITisX.

Kynerypn 3epHO-OypsikoBOi CiBO3MIHM Bi3HAYANNCh pi3HOMA-
HITHICTIO XIMIYHOTO CKJIQJy Ta iX OKPEMHUX OpraHiB, MO0 OOYMOBICHO
TCHETUIHUMH OCOOJIMBOCTSMHU KYIBTYpP Ta BHOIPKOBOIO X 3IAaTHICTIO JO
MIOTJIMHAHHSI €JIEMECHTIB JKUBJICHHS. BMICT a30Ty B 3¢pHI MIICHUII 03UMOT
cTtaHOBUB — 2,43-2,59%, sumento siporo — 2,24-2,43%, ropoxy — 4,53%,
¢dochopy — BignosigHo 0,91-1,00%, 0,88-0,91% Tta 0,97%, xamiro — 0,68-
0,81%, 0,69-0,81% Tta 1,65%. Y mnoOi4HIiM TPOAYKIi BMICT a30Ty
3MCHIIYBABCs MOPIBHSIHO 3 TOBapHOKW Yy Mpoaykmierwo y 2,7-3,8 pa3sw,
dbochopy — y 2,3-4,1 paszu, Toji sk Kamiro 3poctaB y 1,3-2,0 pazu (Tadi.
6.2).

Bypsxu mykpoBi HaKOMWYYyBAIN CIEMEHTH XHUBICHHS IEPEBAXKHO Y
BereTaTuBHiM Maci: asoty — 2,55-2,87%, dochopy — 0,63-0,64%, kamio —
3,21-2,53%. Y kopeHeruiofax iX BMICT Ha IepioJ 30HUpaHHs BpoXkaio OyB
MEHIIUM BianoBigHo y 2,1-2,4, 1,7-2,0 ta 2,3-2,5 pa3u. BereraruBHa maca
peabKH OJiHHOI, BUKO-BiBCa Ta KOHIIMHM BiJI3HAYAINCH BUCOKHM BMIiCTOM
a30Ty 1 Kairo, SKui craHoBUB BianosimHo 2,20% 1 1,11%, 2,11% 1 2,21%
ta 3,13% 1 2,73%.
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Tabauys 6.2 BMIicT eJieMeHTIB KHUBJIEHHSI B CKJIQIOBHX YPOKAI0
KYJbTYP ciBo3MiHM 3a OioJorizanii cucremu ynodpenns, bIJICC,
1996-2012 pp.

Ne Opranu Cyxa BwmicT B cyxiii
n/n KyabTypa pociuH pe4yoBHHA, pevyoBuHi, %
% N | P.0s | K:O
3epHo-npocanna ciBo3mina, 1996-2006 pp.

1 [Tmenuts 3epHO 85,4 2,59 1,00 0,81

03MMa coyioma 85,0 0,64 0,22 1,33

2 Bypsiku KOPEHEILIO U 25,1 0,92 0,33 1,11

LYKPOBi rHuKa 153 2,87 | 0,63 | 3,53

3 T'opox 3epHO 85,1 4,53 0,97 1,65

cojioMa 85,0 1,32 0,39 1,68

4 | Suminb spuit 3epHO 85,3 2,43 0,88 0,81

coyioma 85,1 0,79 0,33 1,55

5 | Kykypyznsa Ha | 3eieHa Maca 32,3 1,11 0,36 1,29
3eJIeHUI KOpM

6 | Penpka oniiiHa | 3eieHa Maca 23,9 2,20 0,68 1,11

Ilnono3minHa ciBo3mina, 2006-2012 pp.

1 [Tmenurs 3epHO 85,4 2,43 0,91 0,68

031Ma cojoMa 85,1 0,74 0,24 1,33

2 | bypsaku KOPEHETLI0I! 24,4 1,02 0,38 1,05

IyKpOBI rHaKa 14,6 2,55 | 0,64 | 3,21

3 | SumiHb sipuil | 3epHO 85,5 2,24 0,91 0,69

coyioma 85,2 0,87 0,30 1,63

4 Buxo-oBec 3eJIeHa Maca 18,4 2,11 0,59 2,21

5 Komnrommna 3ejIeHa Maca 17,7 3,13 0,73 2,73

HajimomitHinry posib y 3MeHIICHHI XiMIYHOTO HaBaHTAXXCHHS HA IPYHT
3a GioJorizamii cucTeMH yIOOPEHHS 3epHO-ITPOCAITHOI CiBO3MIHY (ITPOCAITHIX
40%, 6060oBux 10%) BimirpaBago BHPOIILYBaHHSA OYpsKiB IIyKPOBHX, YacTKa

akux craHoBuia 30%. 3aoproBaHHS Ha JIOOPHUBO THYKH OYpSKIB ITyKPOBHX
MoBepTaNo y rpyHT a3oty — 51-98, dbochopy — 13-21, kamiro — 68-121 xr/ra,
0 BiJl TOCIIOJIAPCHKOTO BUHOCY CTAaHOBHJIO — BiAMOBIIHO 45-80%, 36-46%,
47-60% (puc. 6.3).
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Puc. 6.3 BuHOC eJieMeHTIB KHBJICHHSI KYJ1bTyPAMH 3¢PHO-NIPOCAIHOL
ciBo3MiHM 3a pisHux cucrem yaoopenns, bIIJICC, 1996-2006 pp.
1 — miHepasbHa cucTemMa ya00peHHS;
2 — opraHo-MiHepaibHa CHcTeMa yA0OpeHHs Ha OCHOBI MOOIIHOT
MIPOJTYKIII.

3a BHeceHHsS Ha JOOPHUBO COJIOMH IIIICHHUIII O3WMOI BHUSBICHO
3MEHIIEHHS BUHOCY i3 TPYHTY NepeBakHO Kallito. OOCATH BHHOCY Kaliio 3
COJIOMOIO i€l KyJbTypH TIepeBaKajdW HaJ IHIIMMH eJIeMeHTaMHu i
craHoBwn 42-55 kr/ra, abo 62-63% Big TOCHOAAPCHKOTO BUHOCY. 3a
3a0pIOBaHHSl Ha JTOOPHUBO COJIOMH TOPOXY 3MEHIIMBCS BHUHOC i3 TIPYHTY
a30Ty Bif rocromapcbkoro BUHOCY Ha 25%, ¢gocdopy — Ha 32%, Kamiro —
Ha 55%.

3a cymoro NPK BHHOC eneMeHTIB JKUBIICHHS i3 IPyHTY Oypskamu
IYKPOBUMH 33 BHECEHHS MiHEpalbHUX JO0OpHB 1 IMOOIYHOI MpPOMyKIIii
POCIMHHUIITBA MOPIBHIHO 3 MIHEPAIBHOIO CHCTEMOIO 3MeHIIMBCS y 1,77-
2,17 pa3u, mmenurero o3umoro —y 1,32-1,51 pasu, ropoxom —y 1,52 pasn.

Cepexn KynbTyp 3epHoO-TIpocamHoi ciBo3MiHM (mpocarmHux 40%,
6000Bux 10%) 3a Oiosorizamii cucreM yIOOpeHHS HaWOUTBIIUN BHHOC
€JIEMEHTIB )KMBJICHHS 13 IPYHTY CIIOCTEpITaly 3a BUPOLIYBaHHS KyKypy/a3U
Ha 3eJICHUN KOPM, PEJbKU OJIIHHOI Ta SIUMEHIO SPOro, MOOIYHY MPOAYKIIIIO
AKAX HE 3aCTOCOBYBAIM Ha A0OpHBO. 3a BHPOIIYBAHHSI KYKypyI3W Ha
3eNICHU KOPM 13 TPYHTY BHHOCHIOCH 3a cymoio NPK — 466 xr/ra, penpku
omitHOi — 244 kr/ra, sumeHto sporo — 214 xr/ra. Bypsku mykposi

- 267



BHACII/IOK TOBEPHEHHS YACTUHHM EJIEMEHTIB JKUBJICHHS Yy TIPYHT 3a
3a0proBaHHA MOOIYHOI MpoAyKiii BHHOCHIN 3a cymoro NPK — 159-175
Kr/Ta, MIIeHAI 03UMa — BimoBinHo 152-205 kr/ra, ropox — 164 kr/ra.

3a Oiosorizallii cucTeMH YIOOPSHHS Y CKIadi BHHOCY €JICMEHTIB
KUBJICHHSI KYKypyZI3010 Ha 3elieHHid KopM miepeBakaB a3orT (188) i kamiit
(217), penpku omitiHOi — azot (135), mmenuni o3umoi — azor (92-123),
OypsIKiB IyKpOBUX — Kairiif (79-82 kr/ra).

3a miHepanbHOi cucteMu yaoopeHHs (NsoPessKes Ha 1 ra ciBo3MiHHOT
TUIONIi) B 3€pHO-MpocamnHiil ciBo3MiHi (mpocamHux 40%, 600oBux 10%)
BHHOC a30Ty 3 TPYHTY cTaHoBUB 128, dochopy — 43, kamiro — 114 kr/ra
ciBO3MiHHOI TUTOMIi (pHC. 6.4).
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Puc. 6.4 BuHoc ejieMeHTIB :kuBJIeHHs Ha 1 ra 3epHO-IpocanHoi
ciBo3minu (40% npocannux, 10% 06000BuX) 32 pi3HUX cUCTEM
ynoopennsi, BI[JICC, 1996-2006 pp.

Brecenns minepansHux n06pus i mobignoi mpomykiii (NsoPssKes +
noOiuHa mpoaykmis Ha 1 ra ciBO3MIHHOI IUIOINII) ICTOTHO 3MEHIIYBAaJO
piBeHb XiMIYHOTO HaBaHTaXeHHs Ha IPyHT. [lopiBHAHO 3 MiHEpaJIbHOIO
CHUCTEMOIO YAOOPEHHS BUHOC a30Ty 3 IPYHTY Y 3€pPHO-OYPSIKOBiH CiBO3MiHI
3MeHmmBes Ha 32 kr/ra, ¢ochopy — Ha 8 kr/ra, kamito — Ha 47 Kr/ra
CiBO3MIHHOI 10111, a00 Ha 25%, 19% Ta 41%.

VY miomo3MiHHI# ciBo3MiHI (TpocamHux 16,7%, 6060Bux 33%) BHpO-
IyBaHHS OypsKiB I[yKpOBHX 32 3a0pPFOBaHHS Ha JOOPWUBO TMUKH 3MEHIITYBAJIO
BHUHOC 3 TPYHTY €JIEMEHTIB >KuBJICHHS 3a cymMoro NPK mopiBHsHO 3 MiHEpa-
JILHOIO CHCTEMOIO yioOpeHHs y 1,67 pasu, MIISHUI 03UMOi 332 3a0pIOBAHHS
coiomu —y 1,59-1,98 pasu.
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3a Oionorizamii cucTeMH yIO0OpEeHHS HaHOUTBIIMK BHHOC CJIEMCHTIB
KWBJIEHHS 3 TPYHTY Y IUIOJIO3MIHHIN CiBO3MIHI BH3HAUCHO 32 BHUPOIIyBAaHHS
BHKO-BiBCa Ta KOHIOIIMHY, III0 CTaHOBMIIO 3a cyMoto NPK — Bigmosigno 319
Ta 261 Kr/ra, ToAi SK BUpOLIyBaHHS OypsKiB IyKpoBHX — 199, mimeHuii
03umMoi — 142-165 kr/ra (puc. 6.5).
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Puc. 6.5 BuHoc ej1eMeHTIB KMBJIE€HHS KYJIbTYPAMHU IJ10103MiHHOT
ciBo3MiHM 3a pisHuMX cucteM ynoopenns, bIIJICC, 2006-2012 pp.
1 — MiHepanbHa cHcTeMa yI00peHHS;
2 — opraHo-MiHepaJibHa CUCTeMa YAOOPEeHHs Ha OCHOBI MOOIYHOT
TIPOIYKIIi.

Buko-oBec 1 KOHIOIIMHA HANO1IbIIE BUCHAXKYBAIHM IPYHT Ha Kaslii —
BiamoBigHO 144 Ta 108 kr/ra, mmenwuis o3uMma Ha a3ot — 86-100, Oypsku
IyKpOBi Ha a30T 1 Kamiid — BigmoBigHO 83 Ta 85 kr/ra. SumiHp spui,
NMOOIYHY TPOJYKIIIO SKOTO HE 3aCTOCOBYBAJIHM Ha JIOOPWBO, BHHOCHB 3
rOCIOIapCHKUM BpOkaeM a3oty — 94 kr/ra, ¢ochopy — 37 kr/ra, Kamito —
74 xr/ra, mo 3a XiMIYHUM HAaBaHTKEHHSM Ha IPYHT OyJ0 ONU3BKUM [0
BHPOIIyBaHHS OYPSIKiB IIyKPOBHX.

VY mnomo3MiHHIA ciBo3MiHiI (mpocamuux 16,7%, 6060Bux 33%) 3a
MiHepanbpHOI cucteMu ymoOperHs (Ni3Ps3Kys Ha 1 ra ciBo3MiHHOIT TUTOIII)
BHHOC a30Ty T'OCIOJAPCHKUM BPOXKAEM y CEpPEeIHhOMY Ha 1 ra CiBO3MIHHOI
momri ctanoBuB 84, hocdopy — 38, kamiro — 106 kr (puc. 6.6).
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Puc. 6.6 Bunoc ejieMeHTIB :KHBJIEeHHS Ha 1 ra mjiogo3mMiHHoi ciBo3MiHH
(16,7% npocanuux, 33% 06000BKMX) 32 Pi3HUX cHCTeM YA00peHHS,
BIJICC, 2006-2012 pp.

Brecenns miHnepanbHuX A00puB 1 mo0iuHOT mpomyKitii (N43PasKas +
nmoOiyHa MpoayKiis Ha 1 ra CiBO3MIHHOI TUTOMII) Y IJIOJO3MiHHIN CiBO3MIiHI
nependavyano 3acTOCyBaHHS Ha JOOPHBO THYKH OypSAKIB I[yKPOBHX Ta
COJIOMM TIIEHWII O3MMOI y JABOX NONAX. BHacnmizok 3aoproBaHHS Ha
oOpUBO TOOIYHOI MPONYKIli BHHOC €JIEMEHTIB JKMBJICHHS 3 TIPYHTY
MOPIBHSIHO 3 MiHEPAJTLHOK CHUCTEMOIO 3MEHINMBCS 3a a30TOM Ha 23 Kr/ra,
¢dochopom — Ha 5, kaniem — Ha 38 Kr/ra ciBo3MiHHOI TWIOMIi, ab0 Ha 27%,
13% Ta 36%.

Y 4YopHO3eMi THIIOBOMY BHJIYTYBAaHOMY JIETKOCYTJIHHKOBOMY 3MEH-
IIeHHS O10reHHOTO HABAaHTAXKCHHS Ha IPYHT BUBYAIN Y JIAHII TOPOX-TIIICHHUIIS
03uMa-Oypsiku 1ykpoBi (mpocanaux 33%, 6060Bux 33%) 3a 3acTocyBaHHS Ha
J0OpMBO 3eieHOi MacH Tipydii Owutoi Ta i1 HOegHaHHA 3 MOOIYHOIO
TIPOAYKIII€IO.

KynbTypu ropox Ta MIIEHUISI 03UMa B OCHOBHIM MPOIYKINi Haii-
Oinpie MicTUIIM a30Ty Ta pochopy. BMicT a30Ty B 3epHi rOpoXy CTAaHOBHB
3,28%, dpochopy — 0,98%, nmenuni o3umoi — BiamosigHo 2,40% Tta 0,80%.
[ToGiuna mpOmYKIliS MIICHWIN O3MMOI BiA3HAYAIACh BHCOKAM BMIiCTOM
Kamiro — 1,21%, o mepeBHIIyBago HOro BMICT Y CKJIAJI COJIOMHU y 2 pasu.
Bypsikn 1ykpoBi Oinble eJeMEHTIB J>KMBICHHS HaKOWYyBaJld y Bere-
TaTUBHIN Maci: a3oTy — 2,24%, dbocdopy — 0,53%, xamito — 2,63%, Toxi sk
B KOPEHEII0/1aX iX BMICT 3MEHIIyBaBcs BiNoBiAHo y 2,5, 1,7 Ta 2,8 pasu
(tabm. 6.3).
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Tabauys 6.3 BMICT eJieMeHTIB KHUBJIEHHSI B CKJIQ/IOBHX YPOKAI0
KYJIbTYP JIAHKH CiBO3MIiHU 3 ropoxoM 3a OioJsorizauii cucremu
ynodpenns, YJIJICC, 2007-2010 pp.

Ne Oprann Cyxa Bwmict B cyxiii
n/n KyabTypa POCJIMH peYyoBHHA, peuyoBuHi, %
% N P05 | KxO
1 TI'opox 3epHO 85,5 3,28 0,98 1,55
cojoMa 85,2 0,98 0,26 1,41
2 | TTmenuns 3epHO 85,4 2,40 0,80 0,55
o3uMa coJIoMa 85,2 0,55 0,20 1,21
3 Bypsku KOPEHEILIO U 22,1 0,89 0,31 0,95
IyKPOBI rUYKa 15,2 2,24 0,53 2,63

3aoproBaHHA TOOIYHOI Mpoaykiii Ha (HOHI BHECEHHS MiHEpaTbHUX
nobpus i cupepaty (NsoP20Kso + cumepar + mobiuna npoaykmist Ha 1 ra
JIAHKU CiBO3MIHHM) 3MEHIIMJIO TOPIBHSIHO 3 MiHEPAIFHOIO CHCTEMOIO YA00-
PEHHSI BHHOC €JIEMEHTIB JKUBJICHHS 3 IPYHTY 3a cymMoto NPK i Oypskamu
ykpoBuMu — y 1,78 pasu, mimenurero ozumoro —y 1,30, ropoxom —y 1,38
pasu (puc. 6.7).
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Puc. 6.7 BUHOC eJIeMEHTIB sKUBJICHHSI KYJIbTYPaMH JIAHKH CiBO3MiHM 3a Pi3HHX
cucreMm ynoopenns, YJIJICC, 2007-2010 pp.
1 — MiHepanbHa cHCTeMa yI0OpeHHS;
2 — opra"o-MiHepanbHa CHCcTeMa yI00peHHsI Ha OCHOBI CHepary;
3 — opraHo-MiHepaibHa cucTeMa yJ00peHHs Ha OCHOBI cuzepary i
MOOIYHOT MPOAYKIIi.
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BupoiyBanHs mimeHUI 03MMoi 3a 010JI0Ti3a1lil cucTeMHU YA00pEeHHS
CYNPOBOIXKYBAJIOCH BUHOCOM 3 IPYHTY IepeBaxkHo a3ory (117 xr/ra) Ha
(hoH1 3HAUHO MeHIIoro BUHOCY (ochopy (39 kr/ra) Ta kamito (28 kr/ra);
OypsKiB IIyKpOBUX — IepeBakHO a3zory (89 kr/ra) i xaumito (97 kr/ra) ta
3HAYHO MEHIIOro BUHOCY (ochopy (32 kr/ra). BupolyBaHHs ropoxy Cyri-
POBOJIKYBAJIOCh BUHOCOM a30Ty — 27 Kr/ra, pochopy — 20 kr/ra, kaiiro —
32 xr/ra.

3a wminepanpHOi cuctemu ymooperHs (NsoP2oKso ma 1 ra mankm
CIBO3MIHHM) BHHOC a30Ty i3 TpyHTy craHoBUB 109 kr/ra, docdopy — 38
Kr/ra, Kaiiro — 98 xr/ra J1aHku ciBo3MiHu (puc. 6.8).
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Puc. 6.8 BuHoc ejieMeHTIB sKMBJIeHHSI HA 1 ra JIaHKM ciBO3MiHH 3 TOpoXoM
3a pi3HUX cuctem yaoopenns, YJIJICC, 2007-2010 pp.

IctoTHe 3MEHIIEHHS  XIMIYHOTO  HAaBaHTAXKEHHS HA  IPYHT
CIIOCTEpiraii 3a BHECCHHS MiHEpaTbHUX JOOpPUB, 3€JCHOI MacH Tip4uIl
ool Ta moGiwnO1 mpoaykiii KyiabTyp (NsoP20Kse + cumepar + mobGiuna
MpoAyKIis Ha 1 ra JaHKW ciBo3MinM). biomorizamis cucteMu ymoOpeHHs
3MEHIIMJIA BHHOC CJIEMCHTIB JKUBJICHHS 13 TPYHTY TMOPIBHSHO 3
MIHEpaJIBHOIO CHUCTEMOKO YIOOPEHHS Yy CepeIHhOMY IO JIaHIl CiBO3MIiHHU:
azoty — Ha 31 xr/ra, dochopy — Ha 8 xr/ra, kamito — Ha 46 Kr/ra, abo
BiamosigHo Ha 28%, 21% 1a 47%.

OTxe, 3aCTOCYBaHHS MOOIYHOT MPOMYKII ICTOTHO 3MEHIITYBAJIO
piBeHb 0I0TEHHOT0 HABAHTAXKCHHS HA IPYHT B YCiX THIIAX 3€PHO-0YPSIKOBOT
ciBo3MiHHM. 3a GioJyorizarii cUCTeM yJI00pEHHsI BUHOC €IEMEHTIB KUBJICHHS
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3 TpyHTY 3a cyMoro NPK mopiBHSHO 3 MiHEpaJbHOK CHUCTEMOIO 3MEHIIY-
BaBCs y 3epHO-OypSKOBHX CiBO3MiHax mix OypsikamMu IyKpoBHMH y 1,65-
2,17 pasu, nmenunero ozumoro — y 1,30-1,98, kykypyn3010 Ha 3epHO — ¥
1,95, ropoxom —y 1,23-1,52 pasu. Ilpu npomy OypsikH LyKpOBi, KYKypyA3a
Ha 3€pHO, MIICHUI 03UMa CTBOPIOBAJIM MEHIIIEC XIMiYHE HABAHTAKEHHS Ha
IPYHT, HDK KOPMOBI KyJbTYpH. BypsSikh IIyKpoBI BHHOCH 3 TIPYHTY
MepeBaKHO a30T 1 Kalid, KyKypy/A3a Ha 3€pHO Ta IIICHUIS O3UMa —
TIepeBaYKHO a30T.

BuBueHHS perpKyIAllii eleMeHTIB KHUBJICHHS B PI3HUX THIIAX 3epHO-
OypsIKOBO1 CIBO3MIHM IOKa3ajo, IO HAaWMEHI IMOKa3HUKH MOBTOPHOTO
BUKOPHCTaHHsI €JIEMECHTIB JKUBJICHHS CIOCTEpITalid Yy IUIOJAO3MIiHHIN
CIBO3MiHI 3 HHM3BKOIO YaCTKOIO OYpSKIB I[yKPOBHX Ta BHCOKOI KOPMOBHX
0000BHUX KyJBTYp. 3a CTPYKTYpH CiBO3MIHH mpocamHux 16,7%, 3epHOBHX
50%, 6000BuX 33% piBeHBb PEIMPKYJIALIi a30Ty y CepeHbOMY IO CiIBO3MiHI
ctanoBuB 19% Bix rocrognapceKoro BUHOCY, hochopy — 18%, kamito — 34%
(puc. 6.9).
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Puc. 6.9 PeuupkyJisiniisi eJIeMEeHTIB KMBJICHHSI B 3¢pPHO-0ypsSIKOBHX
ciBO3MiHAaX 32 32CTOCYBaHHSI Ha 1OOPUBO MOGIYHOI NpoayKUil

30inbIIeHHsT YacTKH OYpSKIB I[yKPOBHX Ta 3MEHIIEHHS KOPMOBHUX
KyJIBTYp WiJIBUIIYBaJO PIiBeHb PEIMPKYIALIl €JIeMEHTIB JKHBICHHS Y

3epHO-OypSKOBii CiBO3MiHI. 3a CTPYKTypH ciBo3MiHM mpocamHux 30%,
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3epHOBUX 50%, 0000BHX 30% (B T.u. 20% 06000BI KOPMOBiI KYJIBTYpPH)
PIBEHb PEHHPKYIISIIT €JIEMEHTIB JKUBJICHHS Y CEepeIHbOMY IO CiBO3MIiHI
MIBUIIIUBCS MOPIBHIHO 3 CIBO3MIHOIO MpocanmHux 16,7%, 3epHoBux 50%,
6000Bux 33% mo azory Ha 3%, dochopy — Ha 1%, kamito — Ha 9% i
CcTaHOBHMB BiamoBiIHO — 22%, 19% Ta 43%.

HaiiGinpmuii piBeHb peIUPKYJIIALIi €JICMEHTIB JKUBJICHHS BU3HAYCHO
y JIaHIi TOPOX-TIIEHUIS 03MMa-OypsSKM ITyKpOBi, A€ Ha J00pHBO 3ao-
proBai MOOIYHY MPOIYKIIO YCiX KyIbTYp. 3@ CTPYKTYpH JIAHKH CIBO3MIHH
npocanHux 33%, 3epHoBUX 33%, 6000BuX 33% piBeHb peHUPKYJIIALIT
azoty cranoBuB 30%, pochopy — 25%, kamniro — 50%.

OTxe, 3MCHIIICHHS Y 36pHO-OYPSAKOBI CIBO3MIiHI YaCTKH KOPMOBHX
KynbTyp (KyKypyZ3W Ha CHIJIOC, KOHIOIIMHH, BHKO-BiBca) 3a Oiosorizamii
CHCTEM YZOOpEeHHS MiIBHUILY€E PIBEHb PELUPKYJIALIl eIeMEHTIB JKUBJICHHS
Ta MOCJIa0III0E XIMiYHEe HaBaHTXXEHHsS Ha IPYHT. Y JaHII rOpOX-TIICHUIIS
03UMa-OypsIKK IYKpOBI, JIe 3a0pIoBalId TIOOIYHY MPOAYKINIO YCiX KYIbTYD,
XiMiYHe HaBaHTa)XXCHHS Ha TPYHT 32 BHECEHHS MiHEpalbHHX IOOpWB 1
MOOIYHOI TPOAYKINi MOPIBHAHO 3 MIHEPAIbHOIO CHCTEMOIO yIOOpeHHS
3MEHIIYBAJIOCH MOMiTHIIIe — y 1,48 pasm, a TUIOM03MIHHIN CiBO3MIHI 3
YaCTKOI KOPMOBHX KyJbTyp 33% Haiimene —y 1,32 pasu.

6.2 BukopucTaHHS eJieMeHTIB KUBJIEHHS KYJIbTypaMu
6.2.1 KoegiuieHTH BUKOPHCTAHHA MOKUBHUX PEYOBMH i3 IPYHTY

Y nmpomeci ¢GopMyBaHHS BpOXKAaK 3HAYHY KUIBKICTh €JIEMEHTIB
JKUBJICHHS CLTBCBKOTOCTIONAPCHKI KYJIBTYPH BHKOPHUCTOBYIOTH i3 TPYHTY.
KoedimieHTH BUKOpPHCTaHHS ITOKMBHUX PEYOBHH 13 TPYHTY MOXYThb
3MIHIOBATUCh HE TITBKH B CHITY OIOJIOTIYHUX OCOOIMBOCTEH KYJIBTYD, ajie i
BHACTIZIOK 3MIiHM TPYHTOBOi pOJIOYOCTI, TIOTOJHUX YMOB, PiBHS
arpotexHiku Ta iH. lle yTpyaHIO€ iX BHKOpDHCTaHHS 32 BHU3HAYCHHS
PO3paxyHKOBHX 7103 100puB [61].

YpoKalHICTh CUTBCHKOTOCIOMAPCHKUAX KYJIBTYP 32 OCTaHHI POKU
3aCBiTUy€ CTPIMKY TEHICHIIIO 3pOCTaHHSA Ha ()OHI HU3BKUX 03 3aCTO-
CyBaHHS MiHepaibHUX J00puB (45-50 kr a.p./ra puut 3a cymoro NPK) i
MPaKTUYHO BijJicyTHOCTI BHeceHHs THoro (0,6-1,0 T/ra pimm) [298, 462].
3anpoBapkeHHSI  BHCOKONPOAYKTUBHUX COPTIB 1 TiOpWAIB  KYJNBTYP,
MOJICPHI3aIlisg ICHYIOUHX TEXHOJIOTIH TO3BOJIIN TOCATTH BUCOKHX PIBHIB
MPOAYKTUBHOCTI KYJBTYp 32 paXxyHOK BHUEPIyBaHHS pecypciB IpyHTy. Lle
€ CBIIUEHHSM TOTO, IO HOBITHI COPTH 1 TiOpWAM 3a Cy4acCHOr'O TEXHO-
JIOTIYHOTrO 3a0e3lleyeHHs 31aTHI 1HTEHCHUBHIILIE 3aCBOIOBATH I10KMBHI
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PEYOBHHH 13 IPYHTY.

3a HecTiliKOro 3BOJOXKEHHS Ha YOPHO3EMi OIi30JIeHOMY (cepemHs
3a0e3mnedeHicTh pyxoMuM hocdopom) KoedillieHTH BUKOPUCTAHHS a30Ty i3
IPYHTY KyJIbTypaMHu CiBO3MiHHM cTaHOBWIHM 27,8-36,4%, docdopy — 8,6-
14,6%, xamito — 18,1-39,6%. 3a manumu b.C. Hocka [218], b.C. Hocka,
M.B. JlicoBoro, B.M. Crospa [223] Ha YOPHO3EMHHX TPyHTaX KOe(illieHTH
BUKOpHCcTaHHA Gocdopy cranoBiATh 10-15%, xamiro — 12-30%.

[HTCHCHBHO BHUKOPHCTOBYBAIIM CJIEMCHTH JKUBICHHS 13 TPYHTY IIIIIe-
HHI 03MMa, KyKypy/A3a Ha 3epHO, Oypsiku IykpoBi. KoedimieHTn BHKOpH-
cranHsi (ochopy i3 IPyHTY MIICHHLECIO O3UMOIO cTaHoBWH 12,6-14,1%,
KyKypyI3010 Ha 3epHO — 14,6, Oypsikamu 1rykposumu — 10,2-12,1%; xamito —
Bigmosigao 20,5-21,0%, 32,2% Tta 32,5-39,6%. [lopiBHSHO 3 peKOMEHO-
BaHUMH KOC(IIi€HTH BUKOPUCTaHHSA (pocopy IIIICHUIICIO O3UMOI0 OYIn
BUIIUMH Ha 2,6-4,1%, KyKypy/a3010 Ha 3epHO — Ha 4,6%, OypsikaMu IyKpOBi —
Ha 0,2-2,1%; kaiito BigmosigHo — Ha 8,5-9,0, 7,2 ta 2,5-9,6%.

Ha yopHO3eMi THUIIOBOMY BWIIyTYBaHOMY CEpEIHbOCYTIHHKOBOMY
(migBumeHa 3abe3nedeHicTs pyxoMuM ¢dochopom) y 3epHO-TpocartHiit
CiBO3MiHI (TpeTs poTalis) BUKOPHUCTaHHS a30Ty 1 Kajiro 30epiraiocs B
MeXax CepeaHbOro Ta BUCOKOTO piBHIB — 15,3-31,5% i 25,5-43,7%, Toni
K Gochopy BUSBICHO AOCUTH HU3BKUM — 2,7-9,5%. HaifiHTeHcHBHIIIE
€JIEMEHTH JKUBJICHHS 13 IPYHTY BHHOCWJIA KYKYpy/3a Ha 3€JIeHUI KOpM:
Koe(ilieHTH BUKOPUCTAHHA a30Ty ctaHoBmwiIu — 31,5%, dochopy — 9,5%,
Kamito — 42,6%; MNIIeHUIe0 O03UMOI0 OYyJ0 MEHII IHTEHCHBHUM —
Koe(illieHTH BUKOPUCTAHHS a30Ty cTaHoBwiu 23,3-27,7%, dochopy — 8-
9,1%, kamito — 25,5-29,2%. Bypsiku iyKpoBi iHTCHCUBHIIlIE BUKOPHCTOBY-
BamM Kaiii i3 IpyHTY — 26,9-43,7%, Ha (oHI HU3BKHX Koe(imicHTIB
BHKOPHUCTAHHA a30Ty 1 pochopy — Binmosiguo 15,3-21,1% Ta 2,7-4,6%.

Y TpaHCpOpMOBaHiil TUIOMO3MIHHIA CiBO3MiHI (Y4eTBEpTa POTAIis)
MIICHUIST O3WMa IHTCHCUBHIIIC BHKOPHCTOBYBaja 13 TIPYHTY KaJii.
Koeoimientn oro BUKOpUCTAaHHS 13 IpyHTY cTaHoBuiu 34,4-37,1%, Toni
sIK a30Ty 1 (hocdopy 30epiranuch Ha PiBHI 3epHO-MPOCAITHOI CIBO3MIHU —
BigmoBimHO 23,6-25,0% T1a 8,1-8,7%. bypskm mykposi 30epiramm
KOeQIIlieHTH BUKOPUCTaHHSA a30Ty B Mexkax 18,1%, dochopy — 4,6%,
Kamniro — 43,7%.

3a [OCTaTHHOrO 3BOJIOKEHHS Ha YOPHO3EMi THIIOBOMY BHIIY-
TYBaHOMY JIETKOCYTJIMHKOBOMY (3a0e3MedeHicTb pyxomMuM (ochopom
MiABHUINEHA Ta KAiEM cepelHs) OypsSKd IyKpOBI HAHIHTEHCUBHIIIE BHKO-
pucTOBYBanM Kaiiil rpyHTY. KoedimieHT BHKOpHCTaHHS i3 IPYHTY a3oTy
OypskaMu IyKpoBuMHU cTaHOBUB 28,0%, docdopy — 8,2%, kamiro — 52,9%.
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[MTmenuns o3uma 30epirana koediliEeHTH BUKOPHCTAHHS a30Ty B MeEXax
28,2%, dochopy — 9,7%, xamiro — 24,6%.

OTxe, 3a CydaCHHX TEXHOJIOTI BHUPOIIYBAHHS KYyJIBTYPH 3EpHO-
OypsIKOBOI CiBO3MIHH BHUKOPHUCTOBYBAJIM CJICMEHTH JKUBJICHHS 13 IPYHTY
inTeHcuBHinie. Ha rpyHTax i3 cepeaniM piBHeM 3abe3neueHHst pochopom i
MIBUIICHUM KaJlieM KoedimieHTH BUKOpHCTaHHS (Gocopy TNOpiBHIHO 3
3aralbHONPUIHATUME HOpMaMH 3poctaiu Ha 2,4-4,6%, kamito — 2,5-9,6%.
3a miABUINEHOTO piBHA 3a0e3meucHHs IPYHTY (ochopoM BOHH iCTOTHO
3HUKYBAJIHCh 1 KOJUBAIOCH y Mexax 4,6-9,1%.

6.2.2 KoedinieHTH BUKOPUCTAHHS NMOKUBHUX PEYOBHUH i3 MiHepaJbHUX
A00puB

BuxopucTaHHs €JEMEHTIB JKUBJCHHSA 13 MiHEpaJIbHUX JOOpUB
BBXKAEThCSA CTAOUIBHIIIMM, HDK 13 IPYHTY. IHTEHCHBHICTH 3aCBOEHHS
MOXKMBHUX PEYOBHUH 13 MiHEpAIbHHX JTOOPUB 3aJICKUTH BiJl O10JIOTTUHUX
0cOo0NMMBOCTEH KyIbTYp, TIPYHTOBO-KJIIMAaTHYHHUX YMOB, 1103, (GOpM Ta
crioco0iB 3actocyBanHst nmobpuB. 3a mammmu K.JI. 3aropua [96], A.IL
JlicoBama [177] xoegillieHTH BHUKOPHCTaHHS TOXHBHUX PEYOBHH i3
MiHEpaJIbHUX JOOPHB 3MEHIIYIOThCS 3a TMiABUIICHUX 03 JOOpHB,
MIJBUIICHHS] BMICTY €JIEMCHTIB JKUBJICHHS Y IPYHTI, IIiJBUAIICHHS
KHCJIOTHOCTI TPYHTOBOTO PO3YHHY, 32 PO3KHIHOTO CHOCO0y BHECEHHS
JIOOPHB TTOPIBHSIHO 3 JIOKAJIBHUM Ta iH.

Bu3nauaroth koe(illi€HTH BHKOPHCTAHHS CJICMCHTIB JKUBJICHHS i3
IOOpUB HaiyacTilie 3a BIJHONICHHSM BHHOCY €JIEMEHTIB JKHUBIICHHS
MIPUPOCTOM BPOXKAI0, OTPUMAHOIO Bijl 3aCTOCYBaHHS JIOOpPHWB, JO KiJTbKOCTI
€IIEMEHTIB KUBIICHHS BHECEHUX 3 JOOPUBAML.

3a HEeCTIHKOTO 3BOJOKCHHS HAa YOPHO3EMi OIT30JICHOMY 32 JIO3U
BHeceHHs NoOpuB NsoPsrsKsp Ha 1 ra ciBo3MiHHOI IDIOIN KOCSQIIliEHTH
BUKOPUCTAHHS €JICMEHTIB HBJICHHsI 13 JOOPUB y TPsAMIill 1ii B cCepeIHbOMY
3a POTAIlil0 CIBO3MIHM CTAaHOBWIH: a30Ty — 24,2%, pocdopy — 9,3%, kamiro
—21,8% (mmicnsamito 1oOpuB HE BPaxOBaHO).

Ha ¢oni mnigBumeHoro BUKOPHCTaHHS €NEMEHTIB JKHBICHHS 13
IPYHTY KYJBTYpH CIBO3MIHM BHKOPHUCTOBYBQJIM MOXHBHI E€JIEMEHTH i3
JNOOpPUB Y MEHIIUX KiJTbKOCTAX BiJ 3arajbHO MPUHHATHX BEIUYMH. 33 103U
BHECCHHSI MiHEpPAJIbHUX JOOPHUB IMiJl MIICHUIIO 03uMy NeoPsoKso BUKOpHC-
TaHHS a30Ty i3 JOOpWMB MO JAaHKaX ciBo3MiHK craHoBWiIO 31,8-50,8%,
dochopy — 12,8-22,8%, kamito — 23,2-45,7%. IlpnanHo0 HU3BKOI iHTEH-
CHUBHOCTI BUKOPUCTAHHS CJICMCHTIB JKUBJICHHS 13 TOOpHB OyJlo 3ampoBaj-
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JKEHHS BUCOKOIIPOJYKTUBHUX COPTIB Ta aJamnTaiis arpoTeXHOJOTiH 110
IHTEHCHBHIIIIOTO BUKOPUCTAHHS MPHUPOIHOI POIIOYOCTI TPYHTY, IO 3a 0e3-
MIEYNII0 BUCOKMH pPiBEHb ypPOXKAWHOCTI KyJBTYp Y KOHTpONI 0e3 3acTocy-
BaHHA IOOPUB.

3a 3a3Ha4YCHUX MPUYMH KOCPII[IEHTH BUKOPUCTAHHS a30Ty OypsKamu
IyKPOBUMH 32 JIaHKaMu ciBo3Minu craHomwiu 30,3-43,4%, dochopy —
10,5-15,6%, xamito — 31,1-43,9%; KyKypya3010 Ha 3€pHO — BiIIIOBITHO
27,7,10,7 ta 31,3%.

OTKe, cydacHiI TEXHOJIOTl BHPOIIYBaHHS KyJNbTYp Ha IPyHTax 3
BUCOKUM IOTEHIIIaJIOM IPYHTOBOI POJIIOYOCTI MOXKYTh CYIPOBOKYBaTHCh
3HIDKCHHSM  KOe(IIiEHTIB BUKOPHCTAHHS CJEMCHTIB JKHBJIICHHSA 13
MiHepaIbHUX A00pHB. 3a IMX yMOB MHiIBHINEHHSA €(PEeKTHBHOCTI 3acTOCY-
BaHHS MiHEpAIbHUX NOOPHB TOBHHHO JIGKATH B IUIOIIMHI ONTHUMI3aIlil
(hopM Ta crioco0iB iX 3actocyBaHHs. [loanbIie 3MEHIIEHHS T03M BHECCHHSI
MiHEpallbHUX JOOPUB € JOCTATHHO CYIEPEUIIMBUM, OCKIIBKH TPU3BEAE N0
3pOCTaHHs ACPIIUTY €IEMHTIB KUBJICHHS Y IPYHTI 1 00yMOBUTH MOJIANIbIIIE
OioreHHE po30aNaHCCyBaHHS arpOEKOCHCTEM.

TpuBani nocniJyKeHHS Ha YOPHO3EMi THIIOBOMY BHIIYTYBAaHOMY
CepeIHbOCYTIIMHKOBOMY TIOKa3alH, IO BIPOJOBX TPEThOi poTarii
KyJbTYpHU 3€pHO-TIPOCANHOT CIBO3MIHM JIOCHTh I1HTEHCHBHO BHKO-
PHCTOBYBAJM E€JIEMCHTH >KWUBJIICHHS 13 MIHEpaJlbHUX JOOpHWB. 3a 103U
BHeceHHS NsoPssKes Ha 1 ra ciBo3MiHHOI MTomi KOS(IMi€HTH BUKOPHC-
TaHHS EJIEMCHTIB JKHBJICHHS i3 JOOPUB B CEPEIHHOMY 3a POTAIIii0
CIBO3MIHM CTaHOBWIH: a30Ty — 65,1%, dochopy — 19,0%, kamiro —
60,2%. Ilpu npomMy OypsSKH IYKpOBi 3a JJaHKaMH CiBO3MIiHHM i3 OOpUB
BHKOPUCTOBYBaNu a3oty 87,2-92,1%, dochopy — 19,8-24,2%, kamiro —
85,3-95,4%; mmenuns o3uma — BigmoBigHo 67,0-86,8%, 15,0-27,7% Ta
44,5-57,3%. Kykypynaza Ha 3esleHHil KOpM iHTCHCHBHIIIE BUKOPHUCTOBY-
Baja Kaiiii IoOpWB: KoeQillieHT BUKOPUCTAHHS a30Ty i3 J00pHB —
64,0%, dbocdopy — 23,8%, xaiito — 90,0%.

Y TpancdopmoBaHiil MI0A03MIHHIN CiBO3MiHI (YeTBEepTa poTaIlis) 3a
no3u BHeceHHS N43P43Kys Ha 1 ra ciBo3MiHHOT o1 KoedimieHTH BUKOPHC-
TaHHS €JIEMEHTIB JKUBIICHHS i3 IOOpUB y CepeHhOMY 3a POTAIlil0 CTAHOBH-
mm: asoty — 31,7%, docdopy — 16,5%, kainito — 40,7%. Bypsku mykposi i3
JIOOpPHB BUKOPHUCTOBYBAJIH a30Ty 67,7%, docdopy — 26,9%, karito — 72,6%;
IIISHUIII 03MMa I10 JIAaHKaX CiBO3MiHM — BianoBigHo 60,2-61,5%, 23,7-24,5%
Ta 46,7-57,8%.

Bucoka iHTEHCHBHICTh BHKOPHCTAaHHS TIOXKMBHHUX pEYOBHH i3
MiHepaJbHUX TOOPHB MOB’s3aHa 31 3HAYHUM ITaJ{iHHSIM POJIOYOCTI IPYHTY
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Yy KOHTPOJBHOMY BapiaHTi (0e3 J00puB), IO MPHU3BEIO JO Pi3KOTO
3HWKEHHS BPOXKAHHOCTI KyJIbTYp MO BiJIHONIEHHIO /O BapiaHTiB 3
BHECEHHsIM MiHepanbHUX n00puB. [ocmimxenns I[1.M. Hlusaa, B.M.
Boungapenko [360] 3 Bukopuctanuam crabinbHoro izoromy '“N cBimguaTs,
IO 3a 03U BHECEHHS a30THHX aA00puB 200 kr/ra mix OypsAKH IyKPOBi
POCJIMHU BHKOPHCTOBYBAJIU MEPEBAXKHO a30T IPYHTY, a 4acTKa a3oTy
OOpUB y 3aralbHOMY BHHOCI pOCIMHAMHU cTaHOBMIA He Oinbime 30-40%.
Ile mae migcTaBM CTBEPKYBATH, IO Y TPUBAIUX CTAIlIOHAPHUX JOCIHigax
NpY BHU3HA4YCHHI KOEQIIi€HTIB BHKOPHUCTaHHSA €JEMEHTIB JXKHBJICHHS 13
MiHEpaJbHUX TOOPUB METOJ| PI3HUIl MOXKE JaBaTHU 3aBHUIICHI MOKA3HUKH.
A TOMY ONITHMAJILHIIIUM TIPH BU3HAYCHHI 3a3HaueHUX KoedilieHTiB Oyae
MPOBECHHS THMYAacOBHX MOJIBOBHUX JOCHiAiB, 1€ (axkTop mamiHHA
POJIOYOCTI IPYHTY € HE3HAYHUM.

B ymoBax mocTaTHROTO 3BOJIOXKEHHS Ha YOPHO3EMi THIIOBOMY
BHJIYTYBAaHOMY JIETKOCYTJIMHKOBOMY Yy JIaHI[I CIBO3MIHM 3 TOPOXOM
MiHepalibHI T0OpHBa BHOCHIIM MEPEBAXKHO MMiJl OypsIKA IYKpOBi. 3a J03H1
BHeceHHS NooPsoKoo Oypskn mykpoBi BUKOPHCTOBYBAIH a30Ty JOOPWB Ha
56,4%, dochopy - 26,2%, xamito — 68,3%, mo Bixmomigae
3araJlbHONPUIHATUM MTOKa3HUKaM.

Otrxe, koe(dillieHTH BUKOPUCTAHHS €JIEMEHTIB JKWUBICHHA 13
MiHEpAILHUX JOOPHUB € JOCHTh MIHJIMBUU MOKA3HUK, SIKHW 3aJICKUTH Bij
COpPTIB Ta TiOpUAIB, TEXHOIOTI] BUPOITYBaHHS KYJIbTYp, PIBHSI POMIOYOCTI
IPYHTY, CTaOIIFHOCTI IIOKa3HNUKA POIIOYOCTI Y Yaci, TOIIO.

6.2.3 KoedinieHTH BUKOPHCTAHHSI NMOKMBHUX PEYOBUH i3 MOOGIUHOI
NMPOAYKIIii monepeIHNKa

3a OGiomorizarii cucTteM yIOOpeHHS y IPYHT SIK OpraHidyHe J0OpHBO
3apo0OJsIEThCS TIOOIYHA TMPOMYKINS, sSIKa CIYXKHTh JDKEPETIOM TOKUBHHUX
PEYOBHH s CLILCBKOTOCTIONAPCHKUX KYJIBTYp. BUKOpHCTaHHS pocianHaMu
€JIEMEHTIB KUBIICHHS 3 TOOIYHOI TPOMYKINI 3aJeKUTh BiJ ii XiMIYHOTO
CKJIay, IHTEHCHBHOCTI MiHepamizalii, IpyHTOBO-KIIMAaTHYHUX YMOB Ta
¢izionoriganx ocobnmBocTel KynbTyp [248, 385, 442].

KoeoimieHTH BHKOPUCTAHHS €JICMEHTIB JKUBJICHHS 3 MMOOIYHOI
NpONyKIii, TNepeBaxHO, a3oTy, Qochopy 1 Kajiro, HEOOXimHI JuIs
PO3PaxyHKY 7103 MiHEpaJIbHHX JOOPHUB IIiJ] INIAHOBY BPOKAKUHICTH KYJIbTYP
Ta po3pOOIIHHI HAYKOBO-OOTPYHTOBAHOI CHCTEMH YAOOPEHHS CiBO3MIH 32
Giosorizarii.

Po3noBcrojukeHUM METOJIOM pO3paxyHKy Koe(illieHTiB BHKOpHC-
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TaHHS €JIEMCHTIB JKUBIICHHS 3 MiHEPAIbHUX OOPHUB € BiIHOIICHHS BUHOCY
CIIEMEHTIB KMBIICHHS MPUPOCTOM BpOXKAIO0 Ta JO3M IX BHECCHHA. 3a
Giosorizamii cucremMu y00peHHs eJIeMEHTH )KUBJIEHHSI BHOCATD Y TPYHT SIK
CKJIAJIOBY TOOIYHOT MpoAyKuii, TOMy KoOe(il[ieHTH BUKOPHCTaHHS
PO3paxoBYIOTh 32 BiJJHOILICHHSM BHHOCY €JIEMEHTIB YKHBJICHHS PHUPOCTOM
BpPO’Kal0 OTPUMAHOTO BijJi BUKOPUCTAHHS HA JOOPHUBO MOOIYHOT MPOIYKIIiT
0 KUTBKOCTI €JIEMEHTIB JKUBJICHHS, sSKa HaIifNuia B IPYHT y CKJIami
MOOIYHOT MPOYKIIIT MoTIepeHNKa.

B yMoBax HecTiliKOro 3BOJOXEHHS Ha YOPHO3EMi OMiI30JICHOMY Y
IPYHT 3 TIOOIYHOIO MPOAYKIE HAIXOAWIO a30ty — 23,2-76,2, dhocdopy —
5,3-18,8, kamiro — 32,6-101 xr/ra. Haiibinbine 30aradyBaiy IpyHT eJieMEH-
TaMU JKUBIICHHS THYKa OYpSAKIB IyKPOBHX 1 cTeblla KyKypyI3d Ha 3€pHO:
a30Ty HaJIXOAWJIO BiAmOBiaHO 63,7-76,2 1 49,3, dpochopy — 15,7-18,8 1 15,0,
kamo — 80,9-96,8 1 101 kr/ra. HaiimeHie eaeMeHTIB >KMBJIEHHS Haj-
XOJIUJIO Y TPYHT 3a 3aCTOCYBAaHHS COJIOMH TOPOXY: a30Ty — 23,2, dochopy —
5,3, kaiiro — 32,6 kr A.p./ra (Tabmn. 6.4).

Tabnuys 6.4 KoedinieHTH BUKOPHUCTAHHS €J1EMEHTIB KMBJICHHS 3
no6iunoi npoaykuii, BJICC, 1998-2009

Ne Hanpiiinuio y rpyHT Buneceno Koedinientu
n/n | Kyabrypa Bijl monepeaHuKa, NPHPOCTOM BHKOpHUCTaHHs, %
KI/ra BPO2KAI0, KI/Ta
N P20s | K:O N P20s | KO N P20s5 | KO
1| e 63,7 | 15,7 | 80,9 | 134 | 56 | 99 | 21,0 | 357 | 12,2
SIPUA

2 | Konrommna - - - - - - - - -

3 | INmenunis
031Ma

4 | bypsxun 332|104 | 644 | 7,1 | 2,0 | 86 [21,4 ] 19,2 | 134
LIYKPOBI

5 | I'opox 76,2 | 18,8 | 96,8 | 6,1 1,5 161 | 80 | 80 | 63

6 | Hmenums 232 | 53 3261 38 | 07 | 54 163|132 | 16,6
o31uMa

7| Kyxypymsa | 4601 125 | 766 | 39 | 08 | 45 | 98 | 64 | 5.9
Ha 3epHO

8 | Buko-osec | 49,3 | 150 | 101 | 6,0 | 1,7 | 6,0 | 12,2 | 11,3 | 5,9

9 | INmenuns
03MMa

10 | bypsku

. 36,2 | 11,4 | 70,3 | 5,8 L5 | 7,7 | 16,0 | 13,2 | 11,0
IIYKPOBI
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3apobnsHHA Ha JOOPHBO COJOMH MIICHHIN O3MMOI 3a0e3Medriio
HaJIXO/DKEHHS y IPpyHT a3oty — 33,2-40,0, docdopy — 10,4-12,5, xamito —
64,4-76,6 xr a.p./ra. Haii0inpIe eleMeHTIB )KUBJICHHS Y IPYHT HAJIXOINIO
3 COJIOMOIO TIIISHUIII 03MMO] 32 BUPOIIYBaHHS 11 110 ONIEPETHUKY TOPOXY.

KoedimieHTH BHUKOPHCTAHHS €JIEMEHTIB JKUBJICHHS 3 MMOOIYHOI
MPOAYKIii OypsKaMu I[yKDOBHMH Ta SYMEHEM SPHUM BHU3HAUCHO Hali-
BHIIMMHU. BypsIKH ITyKpOBI i3 COJIOMH TMIICHHIN O3UMOI BUKOPHUCTOBYBAIU
a3oT y KijmbkocTi — 16,0-21,4, docdop — 13,2-19,2, kamiit — 11,0-13,4%;
STIMiHB SIpUl 3 THUKH OYpPSIKiB IyKPOBHUX — BignosigHo 21,0, 35,7 ta 12,2%.
lopox 1 KykypyZJ3a Ha 3epHO BiJ3HAYaJIMUCh HU3BKHUMH KoeQillieHTaMu
BUKOPHCTAHHS €JICMCHTIB JKUBJICHHS 3 POCIMHHUX PEIITOK. ['0poX 3 THUIKU
OypsIKiB IIyKpOBHUX BHKOPHUCTOBYBaB azoty — 8,0, dpochopy — 8,0, kamiro —
6,3; KyKypyJi3a Ha 3epHO 3 COJIOMHM TIICHHMIII 03UMOi — BignosiaHo 9,8, 6,4
Ta 5,9%.

Ha yopHO3eMi THIIOBOMY BHIIYyTYBAaHOMY CEpEIHBOCYTIMHKOBOMY Y
3epHO-TIpocarHiil ciBo3miHi (mpocamaux 40%, 6060Bux 10%) koedirieHTn
BUKOPHCTaHHS EJIEMEHTIB JKUBJICHHA 3 IMOOIYHOI MPOXYyKIii CTaHOBHIIH:
azotry — 5,3-28,5%, dochopy — 8,7-35,8%, xamiro — 4,6-20,5%.
HaitiHTeHCHBHIIIE 3aCBOIOBATU CIIEMCHTU JKHUBIICHHS OYPSKH I[YKPOBi 3
COJIOMH IIIEHHMIII 03UMOi: Koe(illieHTH BUKOpUCTaHHA a3oty — 13,0-28,5%,
dbocdopy — 19,0-35,8%, kamito — 10,2-20,5% (Tabi. 6.5).

V naHIi ciBO3MiHM 3 KYKYpPYA3010 Ha 3eJ€HUH KOpM OypsIKH IyKpOBI
BUKOPHUCTOBYBAJIM CIEMEHTH XHUBJICHHS 3 COJIOMH IMIIEHMII 03UMOi y 1,9-
3,1 pa3u IHTCHCHUBHIIlIE, HI)XK Y JIaHIll 3 PeAbKOr0 ofiifHow Ta 1,3-2,3 pasu
IHTEHCHUBHIIIE, HIXK y JIAaHI(l 3 TopoxoM. Hu3bki koeiieHTH BUKOPUCTAHHS
€JICMCHTIB JKUBJICHHS 3 MOOIYHOI MPOJYKIi Mald TopoX Ta IIICHHUIIS
o3uma. ['opox 3 Ty OypsIKiB IyKPOBUX BUKOPUCTOBYBAB a30Ty — 5,3%,
dochopy — 8,7%, kamito — 4,6%; TIIEHUIST O3WMa 3 COJOMH TOPOXY —
BianosigHo 13,6%, 16,3% ta 11,6%.

Y mnogo3miHHIA ciBo3MiHI (mpocamHuX 16,7%, 06060BUX 33%)
Koeii€eHTH BUKOPHCTAaHHS OypsKaM{ I[yKPOBUMH 3 COJIOMH IIIICHHII
03UMO]1 CTaHOBWIIN a30Ty — 26,3%, pocdopy —16,2%, xamiro — 15,1%; BuKo-
BiBcoM — BimnoBimHo 20,5%, 14,8% Ta 19,9%. BukopucranHs eneMeHTIB
JKUBJICHHSI STIMEHEM SIPUM 13 THUKH OYPSKIB IYKPOBUX CTAHOBHJIO: a30Ty —
25,1%, dhochopy — 34,7%, xamito — 15,3% (tabmn. 6.6).

3a 10CTaTHHOTO 3BOJIO’KEHHS Ha YOPHO3EMi BIITYTYBaHOMY KOe(illieHTH
BUKOPUCTAHHS a30Ty OypsSKaMU IIyKPOBUMH 3 COJIOMH TIICHHIN O3MMOi
MOPIBHSHO 3 YMOBAaMH HECTIHKOrO 3BOJIOKEHHS MiABHIIWINCE y 1,3-2,4,
¢ochopy —y 1,1-2,9, kaniro — y 1,3-2,7 pasu i ctaHOBWIM BifmnosinHo 37,6%,
39,1% 1a 26,7% (tabmn. 6.7).
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[MireHutst 03UMa 3a JOCTATHHOTO 3BOJIOKEHHSI MOPIBHSIHO 3 HECTii-
KHM 3BOJIOXKCHHSIM BHKOPHUCTOBYBaja a30T i3 COJIOMH T'OpPOXY IHTEHCHUB-
uime y 1,7-2,1, docdop —y 2,3-2,8, kamiit —y 1,1-1,5 pa3u, 3a koedirieH-
TiB BUKOpUCTaHHS — BinnoBiaHo 28,0%, 37,1% Ta 17,0%.

OTXe, BUKOPUCTAHHS €JIEMEHTIB JKMBIICHHS 3 MOOIYHOT MPOIYKITii
3aJIeKano  BiJg BHAY MOOIYHOT TPOAYKINi, CUIBCHKOTOCIIOAAPCHKUX
KyJbTYp Ta YMOB 3BOJIOKCHHS. |HTEHCUBHIIIIE BUKOPUCTOBYBAIN €IIEMEH-
TH XUBJICHHS 3 TIOOIYHOI MPOIYKIIT SIMIHB SpHUid Ta OYPSKH IyKPOBi, 31
3pOCTAHHSM 3BOJIOXKCHHS IHTCHCUBHICTh BHKOPUCTAHHS CJICMCHTIB YKHB-
JICHHS TiIBHUIIyBajach.

6.3 Tpancdopmailisi poCTMHHUX PEMITOK Y IPYHTI
6.3.1 Jlunamika HITPAaTHOr0 a30Ty 3a 3aCTOCYBaHHS TMOOIYHOI
npoayKuii

3a 3acrocyBaHHS Ha JIOOPHBO MOOIYHOI NPOMYKIIl 3HAYHA YacTHHA
CJIEMEHTIB JKMBJCHHS 3alIy4a€eThbCsl B CHUCTEMY YHOOPEHHS KyJIbTyp ¥y
BHTJISIJIi OPraHIYHOT PEYOBHHU POCIUHHUX PEITOK. JIOCTYIHICTh IBOTO
pecypcy OIOT€HHHMX €JIEMEHTIB CIIbCHKOTOCHOJAPChKAM  KYyJIBTypaM
3aJIeKUTH BiJl IHTEHCUBHOCTI MiHepasizalii pOCIMHHAX PEIITOK y IPYHTI
[150, 289, 328].

Ha mymky 1O.O. Tapapiko [293], D.B. Beegle, O.T. Carton, J.S. Bailey
[386] perymoBaHHs Tporiecy MiHepasti3amii MOOIYHOI MPOMYKIIl € OJHUM 13
YUHHYKIB (OPMYBAHHS IIOKMBHOTO CEpPEJOBHINA y TIPYHTI Ta CTBOPEHHS
CIIPUATIMBHX YMOB MIHEpAJbHOTO OKWBJIEHHS PpOCIHH. |HTEHCHBHICTH
MiHepasizanii MOOIYHOI TNPOAYKIi ITOMITHO 3aJeKHTh BiJ (HOpMyBaHHS
BYIJICIIEBO-a30THOT'O CriBBiHOIIEeHHS [ 150].

Psin BiTYM3HSHMX Ta 3apyOKHMX BUCHHX BBaXKalOTh, [0 He30alaH-
COBaHE BYIJICIEBO-a30THE CITIBBITHOIIEHHS MOXE IPHUCKOPUTH YN
YIIOBUTFHHUTH B Yaci Mporiec MiHepai3amii pOCIMHHNX PEIITOK, THM CaMUM
CTBOPUTH CIIPHSTIMBE JUIS POCIMH a30THE JKHUBJCHHS a00 BHKIMKATH
JnedinuT a30Ty OOyMOBIIEHWH MpolecaMyd KHOTro iMMoOimizamii y IpyHTI
[293, 453]. Hocmimxenns, ski npoBomuwnn y CIHIA mokasamu, 10
3apoOJISTHHS B TIPYHT MMOOIYHOI TPOMYKIi POCIMHHHUIITBA CYIPOBOJ-
KYBAJIOCh CTPIMKHM 3pOCTaHHSM YHCEJBHOCTI OakrepianbHOi i rpuOHOi
Mmikpoduopu. 3a cmiBBigHomenHs C:N Oimpmre 25-30:1 rpyHTOBI
MIKPOOPTaHi3M{ TIOYMHAIM 1HTEHCHBHO TMOTJMHATH a30T TPYHTOBOTO
pPO3YMHY, B pe3yJIbTaTi yIIOBUILHIOBAJIUCH MPOIIecH HITpU(IKaIlii i B IPYHTI
pi3KO 3MEHIMyBaxach KOHIEHTpAIlisl HiTpaTHOro a3ory. lle sBume Oymio
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Ha3BaHO JICTIPECHBHUM TIE€PiOJIOM YTBOPEHHS HITPATHOTO a30Ty Yy TPYHTI.
TpuBaB Takuii mepion Bif KUTBKOX THXKHIB IO KUTBKOX MICAIIB i HaBiTh
OinbIIe POKy, JIOKH I'PyHTOBA Mikpodiopa He mounHama BigMupatu [453].

3MEHIIICHHS BMICTY HITPAaTHOTO a30Ty B IPYHTI 3a IIO€JHAHHS
BHECCHHSI MiHEpaJbHUX JOOpWB 1 COJIOMHU BIIMIYaNIOCh B JOCTIIKEHHSAX
SLIT. Lges, B.I1. Kapauku, O.T. [TerpoBoi [332]. 3apoOustHHS mix Oypsiku
IykpoBi MiHepanbHUX 100puB (NgoP1ooKioo) Ha ¢oni 5 T/ra comomm
MOPIBHSHO 3 MIHEPATBHOIO CHUCTEMOIO YMOOPEHHS 3MEHIIYBajio BMICT
HITPaTHOTO a30Ty B IPYHTI Ha MEpPioJl CXOAIB IyKpoBUX OypskiB 3 14,3 mo
11,5 mr/kr rpyHTy. Y cepelnuHi BereTailii MONpu IHTCHCHUBHE 3aCBOEHHS
a30Ty POCIMHAMH HOTO KUIBKICTh Yy IPYHTI 3a albTEpPHATHBHOI OpTaHo-
MiHepambHOI CHCTeMH yJA0OpeHHs Oyia BHINOI0, IO IIOB’S3aHO 3
MTOCHJICHOIO MiHepasTi3alli€lo OpraHiyHuX JOOPUB B IIeH Iepiof.

Hocmimkenns D.S. Jenkinson, A.E. Johnson [431], mpoBeacHi Ha
PortamcTenchkiit 4OCiIHIN CTaHIIIT CBiAYaTh, 110 3aCTOCYBAaHHS COJIOMH Ha
JIoOpUBO TOTpeOy€e BHECCHHS KOMIICHCAIIMHOT 103U a30THUX JOOpUB.
JlomaTkoBe BHECEHHS a30Ty 3abe3nedyBajio Kpalli YMOBH MiHepamizamii
COJIOMH, CIIPHSUIO IIBHIKOMY BHBUIGHCHHIO OIOTCHHHUX €JIEMEHTIB ¥
IPYHTOBUH pO3YMH Ta ShSKTUBHOMY 3aCBOEHHIO iX POCIIHMHAMH.

[Ipo edekTUBHICTh BHECEHHS KOMIICHCAIIMHOTO a30THOTO Y00-
pEHHS 3a BHUKOPHUCTaHHS Ha JOOPHBO MMOOIYHOT TPOAYKINI 3epHOBHX
KynpTyp Bimmiuanocsk B pociipkeHHsx B.l. Kanisms, C.M. UepctBoro
[150], B.C. CuiroBoro [278], O.B. Crymenka [285], M.K. ukymu, A..
Banaesa, O.B. Jlemuzenka [355]. B nocnimkennsax 3 N O.B. Crynenko
[285] ycTaHOBHB, IO TOEIHAHHS BHECEHHS COJIOMH MIIEHUI O3MMOI 1
MiHEpaJIbHUX JOOPHUB 3MEHIIYBAIO MOPIBHSHO 3 MIHEPATHLHOK CHCTEMOIO
yIOOpEHHS BUKOPUCTAHHS POCIMHAMH a30Ty 100puB Ha 3-10%.

Hocmimkerns 10.0. Tapapika [293] cBiguaTh, IO IHTEHCHBHICTH
MiHepamizamii  moOiYHOI  MPOAyKIii  3ayexana HE  TUIBKH  Bif
criBiHomeHHs C:N, aje W XIMIYHOTO CKJIajJy POCIWHHUX PEIITOK.
30UTbIIICHHS] YacTKU JITHIHY 1 (DEHOJNIBHUX CIIOJIYK Y CKJali POCIMHHUX
pelITKax iCTOTHO YIOBUIBHIIIO TIpOLieC iX MiHepatizamii.

BuBueHHsT BIUTMBY  BYTJICIIEBO-a30THOTO  CIIIBBIAHOIICHHS Ha
(GopMyBaHHS HITPaTHOrO pPEXHMYy IPYHTY B TIpoleci MiHepamizamii
POCIMHHUX PEIITOK HaMHU IMPOBEACHO Yy JabopaTopHOMY (MOAEIHHOMY)
nocnigi [HCTUTYTY Oil0€HEpPreTHYHHMX KYyJIbTYyp 1 IIYKpOBUX OypsKiB 3
COJIOMOIO TIIICHHIII O3WMOI Ta TOPOXY, CTEONaMU KYKYypyA3H, THIKOIO
OypsAKiB IIYKPOBHX Ta 3e€JICHOI0 Macoro Tipuumi 6inoi. [Tobiuny nmpogykiito
3MinryBai 3 15 Kr TIpyHTy 1 KOMIOCTyBaJM Ha (OHI PI3HHUX 03
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KOMITCHCAI[IHHOTO  a30THOTO YJOOPEHHS BIPOJOBXK 12 MicsmiB 3a
KiMHaTHOI TeMmmeparypH i Bojorocti rpyHty 75% HB. Pocnunni pemrkn
3apo0JIsTH B TPYHT Yy ByTUIenieBoMy ekBiBajeHTi — 4000 MI/Kkr IpyHTY, a30T
JOOpUB BHOCHJIM B OfMHApHIA HOpMi — 50, motpiitHid — 150, cemepHiii —
350 mr/kr rpyHTy. CXEeMOI0 IOCTIKEHb mepen0dauyeHo BUBUCHHS CITiBBII-
pomeHdst C:N s cosiomu meHuIll o3umoi B giamasoni 80-10:1, creben
KyKypym3u — 57-10:1, conomu ropoxy — 44-9:1, rudxu OypsKiB I[yKpOBUX —
18-7:1, cumepary Tipummi Oumoi — 15-6:1. 3 asotHux m0oOpuB
BUKOPHCTOBYBAIM aMOHIHHY CEIITpYy.

3acTocyBaHHS Ha JOOPUBO COJOMH TIIEHHUIl O3MMOI TOKa3ajio, L0
0e3 kommeHcariitHoro ymoopenus (C:N=80:1) BMicT HITpaTHOro a3ory B
IPYHTI BIPOJOBXK IEPIIOTO MICSIS KOMIIOCTYBaHHS 3MeHIHuBcs 3 1,20
(mouarkoBe) mo 0,21 mr/100 r rpyHTy, abo B 5,7 pasiB. [lemnpecuBHuit
nepioJy B yTBOPEHHI HITPATHOTO a30Ty IPYHTY IOMITHIIE TPOSBISABCS
BIPOJIOBXK TEPIINX TPHOX MICSAIIB. B moganbIioMy BMICT HITPATHOTO a30Ty
y IPYHTI TOCTYMOBO ITiJIBUIIYBABCS: Ha KiHEIhb IMEPIIOrO MBpivy4sl — 10
0,46, ximeup poxky — 1,12 mr/100 t rpynTy. KommocTyBaHHA coloMu
MIICHUII 03UMOi 0€3 KOMIICHCAI[ITHOTO a30THOTO yMOOPEHHS Ha KiHEIh
POKY BIJHOBIIOBAJIO BMICT HITPaTHOTO a30Ty y IPYHTI JO MOYAaTKOBOTO
PiBHSL.

3 METOK MPOTHO3YBaHHsS JIWHAMIKM BMICTY HITPaTHOTO a30Ty Yy
TPYHTI JUIT OKpeMO B3ATHX criBBigHOmeHbs C:N 3a BHeceHHS Ha T0OPHBO
COJIOMH TIICHUIII O03UMOi TOOYIOBaHO MareMaTwyHi Moxem. Jls
PO3pOOIISTHHS MOJIeNiel 3aCTOCOBYBaJI METOJ KPHUBOJIHIHHOTO perpecii-
HOT'O aHali3y, sIKHH J03BOJIMB OTPUMATH MOJIHOMH APYroro abo TpeThoro
MIOPSIAKY, 3aJISKHO BiJl XapaKTepy PO3MIMICHHS CKCIEPUMEHTAIBHUX TOUOK
Ha daxTopiamsHOMY mIpocTopi (puc. 6.10).

Po3paxyHkn pOBOIMIN 32 TOTTOMOTOI0 TIPOTPaMHOTO 3a0e3NneueHHs
Excel nmisixoM ampokcuMariii eKCriepuMeHTANBHIX JaHUX 32 JIOMOMOTOI0
TpeHaa. AJIEKBaTHICTb OTPUMAHHUX KPUBOJNIHIMHUX MOJENEH B LiJIOMY
nepeBipsuin 3a kpurepiem @Dimepa (F), a J0CTOBIpHICTH KOE)iIliEHTIB
perpecii — 3a kputepiem CrroaeHra (t).

3a cmiBBimHOmreHHss C:N=40:1 (3acTocyBaHHS OAWHAPHOI JO3W
KOMIICHCAIIIITHOTO a30THOTO yJNOOpEHHs) AENPEeCHBHHUI BIUIMB COJIOMH Ha
BMICT HITpaTHOrO a3oTy y IpYHTI 3MEHIIyBaBcsi 3a aOCONOTHHMH
napameTpaMy 1 TpuBAicTIO fii. JlempecuBHA [isl COJIOMU TPOSBIISUIACH Y
TIEPIIIi TPH MICSIII 1 32 BIDIMBOM Ha HITPATHHUN PEKUM TPYHTY Oylia HE TOCUThH
3HAYHOIO.
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3,0 Conoma nieHuLi 03umMoi )
C:N=80:1 X y=-0,0128x2 + 0,2836x + 1,255

. — C:N=40:1 e R? = 0,9856

251 . ...C:N=2011 -
— - -C:N=10:1 .-

y = -0,0022x? + 0,0768x + 1,1703
R? = 0,997

y = -0,0026x° + 0,0562x? - 0,2699x + 0,9782
R? = 0,7562

y = -0,0042x° + 0,0925x? - 0,4989x + 0,9235
R?=0,7415

HitpatHuii asot, Mr/100 r rpyHTY

TepmiH, micaub

Puc. 6.10 3anexHicTb Misk AMHAMIKOI0 HiTPaTHOrO a30Ty IpyHTy Ta C:N
32 KOMIIOCTYBAaHHA cojioMu mmenuui o3umoi, IBKillb, 2011-2013 pp.

BwmicT HiTpaTHOTO a30Ty y TIPYHTI BIPOAOBK YChOTO IMepioay
KOMITOCTYBaHHS MaB CTiliKy JAWHAMIKy 3pocTaHHS 3a (hopMyBaHHA
cruiBBigHomeHHs C:N=20:1 ta 10:1 (moTpiliHa Ta ceMepHa 70332 KOMIICH-
caliiHOTO a30THOTO yn00peHHs). Ha KiHelnb poKy BMICT HITPATHOTO a30Ty
y TIPYHTI TiABUINMBCS TOPIBHSHO 3 BHUXIJIHUM 3a CIHiBBiJHOIICHHS
C:N=20:1 —y 1,5 pazu, C:N=10:1 — 2,4 pazu.

[opiBHAHHS perpeciiHUX MoAeNeH AWHAMIKK HITPAaTHOTO a30Ty Y
TPYHTI 3a 3aCTOCYBaHHS Ha JOOPHBO COJOMHM IIIEHHUINI O3WMOi CBiTYUTH,
o GopmyBanns criBBimHomenHs C:N 6mu3pko 30:1 31aTHE HiBEIOBAaTH
JENPECUBHUI BITUB MOOIYHOI MPOAYKIII Ha BMICT HITPAaTHOTO a30Ty Yy
TPYHTI.

Crebna KyKypyA3u 3a KOMIIOCTYBaHHS Majil  TPHUBATILIHN
JIeTIPEeCUBHAN BIUIMB Ha JUHAMIKY HITPAaTHOTO a30Ty IPYHTY, HDK cojoma
MIISHHII 03UMOi. MaTeMaTH4YHiI MOJIelli TIPOTHO3YBaHHSA JHHAMIKH BMICTY
HITPaTHOTO a30Ty y TPYHTI IS OKpeMO B3ATHX cmiBBigHOImeHs C:N
PO3pOOJICHI IIJIIXOM PErpeciiHOrO aHali3y CBITYATh, IO 3a 3aCTOCYBaHHS
Ha mo0puBOo creden Kykypym3u (C:N=57:1) BMICT HITpaTHOro a3oTy B
TPYHTI MaKCHMaJbHO 3MEHINYBAaBCS MO 3aBEPUICHHIO INECTH MICHIIB
kommocTyBanHs 3 1,21 mo 0,36 mr/100 r rpynry, ado y 3,4 pasu. Hamami
HITPaTHUH a30T IPYHTY AMHAMIYHO 3pPOCTaB, OJJHAK Ha KiHEIb POKYy HOro
BMICT 3ajMIIaBCd MEHIIMM Bix BuxigHoro i crtanoBuB 0,95 mr/100 r
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IpyHTy. Lle € cBiUeHHSM TpUBANIIIOI y 4aci TpaHchopMallii opraHiqHol
pedoBHHH CTEOET KyKYpYA3H HOPIBHSHO 3 COJIOMOIO MIISHHUII 03UMOI, 1110
Moxe OyTH HacIiIKOM Mi/JBHINEHOTO BMICTy B Hilf CTIMKHMX J0 PO3KIaxy
CIOJIYK JIITHIHY Ta enomiB (puc. 6.11).

2,5 1 CTe6na Kyk W Ha 3epHO
C:N=57:1 YKYPYA3 P y = -0,0087x2 + 0,2002x + 1,1843

e e — - 3

- - - .C:N=33:1 e X R? = 0,9861
- - - .C:N=18:1 -
209 _ | .ciN=101 e o
x
- ’ ISA -0,0011x2 + 0,0486x + 1,1447

R? = 0,9483

y = 0,0109x2 - 0,1153x + 0,9696
R?=0,4785

y = 0,0176x? - 0,2044x + 0,9517
R? = 0,7492

HitpaTtHuia asot, mr/100 r rpyHTy

0,0 T T T T T

TepmiH, micaub

Puc. 6.11 3anexknicTb Mixk TUHAMIKOI0 HITPAaTHOTO a30TYy IPYHTY Ta C:N
3a KOMITOCTYBaHHS cTe0es1 KyKypy/a3H Ha 3epHo, [BKillb, 2011-2013 pp.

3MEHIICHHS BMICTY HITPAaTHOIO a30Ty IPYHTY IO IOYaTKOBOI'O
BUSIBJICHO 32 OJIMHAPHOI MO3M KOMIICHCALIHHOIO a30THOTO YIOOpEHHS
(cmiBBimHomenns C:N=33:1). JlempecuBHUH BIDIMB CTEOCN KYKypyA3H Ha
HITpaTHUH peXHWM TIPYHTYy TpH [bOMY OyB 3HA4HO KOPOTIIMM 1 He
MEPEBHIYBaB IIECTH MICSIIIB.

®opmyBanns criBeigHomenHs C:N= 18:1 abo 10:1 (motpiiiHa Ta
ceMepHa J03a KOMIICHCAIIHTHOTO a30THOTO YIOOpEHHs) 3a0e3neuyBasio
3pOCTaHHS BMICTY HITPATHOTO a30Ty I'PYHTY BIPOIOBX YChOTO Tepiony
KOMIIOCTYBaHHS cTeben KyKypyA3W, mio 3a Oiomorizamii cuctemu
yIOOpEHHs CIPHUSIIO MOKPALICHHIO a30THOTO KUBJICHHS KYJIBTYD.

[opiBHSIHHS perpeciiHUX MoJeiel NWHAMIKH HITPaTHOTO a30Ty Y
TPYHTI 3a BHECEHHS Ha J00pPUBO CTeOEN KYKypyJ3H CBiA4HTh, IO
(¢opmyBanHs criBigHomeHHs C:N Omm3bko 26:1 37aTHE HiBEIIOBATH
JIeTIPECUBHMAN BIUIMB TOOIYHOI MPOAYKIIi Ha BMICT HITPaTHOTO a30Ty Y
TpYHTI.

Conoma ropoxy Big3Ha4danach 3HAYHO BY)KYHM BYTJIEIIEBO-a30THHM
CITIBBIJTHOIICHHSM TOPIBHSIHO 3 MOOIYHOKO MPOYKIIE0 TIIICHUIT 03UMOi Ta
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KYKypy/J3u Ha 3epHO. MaTeMaTH4HI MOJieNli TPOTHO3YBaHHS JUHAMIKU
BMICTY HITPaTHOTO a30Ty y TPYHTI JUI OKpeMO B3ATHX criBBigHOImIEeHs C:N
PO3pOOIICHI TIISIXOM PErpeciiHOro aHaiily CBimT4aTh, MIO 3aCTOCYBaHHS
cosioMu ropoxy Ha n00puBo (C:N=44:1) cynpoBoKyBajlOCh JIEIPECUBHUM
BIUIMBOM Ha BMICT HITPaTHOTO a30Ty IPYHTY JIHIIE B Iepiii Tpu Micsiii. oro
BMICT y TpyHTi 3MeHIyBaBes 3 1,2 1o 0,33-0,59 mr/100 r rpynTy, abo y 2,0-
3,6 pasmu. Ilicms mecTH MicCsIiB KOMIOCTYBAaHHS BMICT HITPaTHOTO a30Ty
IPYHTY BiJJHOBJIFOBABCS JI0 IT0YATOTO piBHA (pHC. 6.12).

357 Conoma ropox
——C:N=44:1 P y- I e - y = -0,0223x + 0,4141x + 1,4251

— —C:N=20:1 o ) R? = 0,9738
- - - .CIN=17:1 .
-
— - -C:N=9:1 P
X’

y = -0,0123x? + 0,2400x + 1,2417
R? = 10,9971

y = -0,0064x2 + 0,1267x + 1,0443
R? = 0,9016

y = -0,0044x° + 0,0851x? - 0,3644x + 0,8925
R? = 10,6804

HiTtpartHui asor, mr/100 r rpyHTy

TepmiH, micaub

Puc. 6.12 3agexHicTh MixK TMHAMIKOIO HITPATHOT0 a30Ty I'PYHTY Ta
C:N 3a xomnocTyBaHHsI cojioMu ropoxy, IBKillb, 2011-2013 pp.

OopmyBannas  cmiBBigHomeHHs C:N=29:1 (ogmHaphHa mo3a
KOMITCHCAI[IHHOTO a30THOTO YIOOPEHHS) 3a KOMIIOCTYBAaHHS COJIOMH
ropoxy 3a0e3ledmwsio JAWHAMIKy 3pOCTaHHS BMICTY HITPAaTHOTO a30Ty
IPYHTY BIIPOJIOBX YChOTO Mepioay KoMItocTyBaHHs. [lofainbliie 3By KeHHs
BYIJICIICBO-a30THOTO CIiBBigHOIIEHHs A0 17 a6o 9:1 (moTpiitHa Ta
ceMepHa J03a KOMIICHCAIITHOTO a30THOTO YIOOpPEHHs) 3a0e3Neduunsio
IHTCHCHBHIIIIE MiJBUIIEHHS BMICTY HITPaTHOTO a30Ty y IPYHTI BIIPOJOBXK
KOMIIOCTYBaHHS COJIOMH T'OPOXY.

[opiBHSHHS perpeciiHUX MoJelel NWHAMIKH HITPaTHOTO a30Ty Y
TPYHTI 3a 3aCTOCYBaHHS Ha JIOOpPHBO COJIOMH TOpPOXY CBiIYWUTBH, IO
¢dopmyBannus crmiBBigHomenns C:N Omm3pko 23:1 3maTHE HiBENIOBATH
JIeTIPECUBHIHN BIUTUB TOOIYHOI MPOAYKIl Ha BMICT HITPaTHOTO a30Ty Y
TPYHTI.
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['muka OypskiB I[yKpOBHUX 1 3eileHa Maca ripummi —Oinol
Bi3HAYANHCHh BY3bKUM  BYIJTICICBO-a30THUM  CIIIBBITHOIICHHSIM  —
BignoBigHo C:N=18:1 Ta 15:1. Ilpomec ix TpaHcopmanii y TIpyHTI
CYNPOBOJDKYETHCS  3POCTAaHHSAM BMICTY HITPAaTHOTO a30Ty TIPYHTY
BIIPOJIOBXK YCHOTO TMEPIOAYy KOMIIOCTYBaHHSA. MaTeMaTH4Hi MoOJei
MPOTHO3YBaHHS JAMHAMIKH BMICTY HITPaTHOTO a30Ty y TPYHTI JUISl OKPEMO
B3ATUX chiBBigHOMmEHb C:N po3po0JieH] MIISXOM perpeciiHoro aHamily
CBi/IUaTh, IO KOMITIOCTYBaHHS TMYKH OYpSKIB IIyKPOBHX Ta 3€JEHOI Macu
ripunii 01101 CynmpoBOIKYBAJIOCh 3POCTAHHSIM BMICTY HITPATHOTO a30Ty
TPYHTY, SIKMH Ha KiHEIb POKY MiJBUIIMBCS MOPIBHIHO 3 BUXITHHM y 1,6
pas3u. 3acTocyBaHHsS Ha JOOPUBO I'MUKN OYPSKiB IyKPOBHX 1 3eJIEHOI MacH
ripuuri 01701 He MaJO MEMPECHBHOTO BIUIMBY HA BMICT HITPAaTHOTO a30Ty
rpyHry (puc. 6.13; 6.14).

5,5 \r . '7
’ WU4Ka OypsKiB KpoBUX
——C:N=18:1 ‘ (s Hykp .. X y=-0,0221x? + 0,5541x + 1,6643
N — T R = 09722
2451 .. ..CN=11: LT
S 40l —--CiNeT: L&
o ’ -
S LS y = -0,0195x2 + 0,398x + 1,588
5 35 ° B ; R? = 0,0482
o ¥ PR
[=] 3,0 i ¢ . - )
® s o _p y=-0,0002x*+0,2216x + 1,3834
T25( o -0 .-7 a——— R? = 0,9636
£ X A/ L - -
© . -
g s T >y = -0,0051x% + 0,1267x + 1,1668
T W, R? = 09929
1,0 ‘ ‘ ‘ ‘ ‘
0 2 4 6 8 10 12

TepMmiH, MicAub

Puc. 6.13 3anexuicTh Mizk IMHAMIKOI0 HITPAaTHOTO a30Ty IpyHTy Ta C:N
3a KOMIIOCTYBaHHS T'MYKH OypsakiB nmykposux, IBKillb, 2011-2013 pp.

Ilomanbmre 3ByXKEHHS BYIJIELIEBO-a30THOTO CITIBBIAHOIICHHS, SIKe
CriocTepiraay 3a BHECEHHS a30THHX JIOOPHB, CIIPUSIIO MiJIBUIIEHHIO BMICTY
HITPAaTHOTO a30Ty IPYHTY BIIPOJOBX YCHOTO TIEPiOTy KOMITOCTYBaHHS.
Haii6inpine 3pocTaHHsl BMICTY HITPaTHOTO a30Ty Yy IPYHTI Ha KiHEIb POKY
BUSBJICHO 32 BHECEHHS CEMEPHOI JJO3W a30THUX MOOPHUB i CITIBBIIHONICHHS
C:N=6-7:1. BmicT HITpaTHOr0 a30Ty y IpYyHTI MO 3aBEpIICHHIO POKY
KOMIIOCTYBaHHS 3piC TOPIBHSHO 3 BUXIJIHWUM 3a BUKOPHUCTaHHS Ha JOOPHUBO
TUYKH OYpsIKiB IyKpoBHX — Yy 4,4 pa3u, 3eJeH0i MacH Tipuuili 6ioi —y 4,2
pasu.

- 289



5,5 1 3eneHa maca ripuuui 6inoi
C:N=15:1 y = -0,0282x? + 0,6185x + 1,5198

F — —C:N=11:1 et T e R?=0,9819

E o -

> 457 --- CN=9 - X A yE 0,0215x2 + 0,4935x + 1,3752
= —_ - .C X aewmmms 2

§ 40 C:N=6: RS Ceetd R? = 0,9891

2 s e

T 3,5 . .

E. X/ . . . - [

5 301 LT g — — — — 5 y=-0,0187x2 + 0,369x + 1,238
8 P e R? = 0,9926

S 25 et -

I:-: ></ . - D/ -

S 20{ xa,* - 2

g o y = -0,0011x2 + 0,0676x + 1,215
T 5 taas R? = 0,9972

1,0 T T T T T
0 2 4 6 8 10 12
TepMiH, micaub
Puc. 6.14 3anexknicTb Mixk JTUHAMIKOI0 HITPAaTHOTO a30TYy IPYHTY Ta C:N
32 KOMIIOCTYBaHHS 3ejieHoi Macu ripumui oisoi, IBKillb, 2011-2013 pp.

Otxe, nns 3amo0iraHHs 3MEHIICHHS BMICTY HITPATHOTO a30Ty Y
TPYHT1 1 CTBOPEHHS CIPHUATIUBIIIAX YMOB a30THOTO JKHUBIICHHS POCIUH
KOMIICHCaIliiiHe a30THE yI0OpeHHs HeOOXiTHO BHOCUTH 3a 3aCTOCYBaHHS
Ha J0OpUBO TMOOIYHOI MPOAYKIi 36pHOBUX KYJIBTYpP: COJOMH ITIIEHHMII
03MMOI Ta ropoxy, cTe0en KyKypyA3u Ha 3epHoO. [l03a BHECEHHS KOMIICH-
CalliifHOT0 a30THOr0 YJIO0OpeHHs IOBHHHA 3a0e3leuyBaTH CIiBBIIHO-
meHHs: C:N B mexax 23-30:1. [Toganpiie 3By>KEHHS BYTJICIIEBO-a30THOTO
CIiBBIIHOIIEHHS (QOpPMy€ YMOBH IIBHAMIOI MiHEpamizamii pOCIHMHHUX
pemToK i 3a0e3rneuye 3pOCTaHHs BMICTY HITPATHOTO a30Ty y IPYHTI.

6.3.2 BruinB komMmneHcaniiiHoi 1031 a30Ty Ha rymigikamiio pocJuHHUX
PelTOK y IPYHTI

3a 3acTocyBaHHS Ha JOOpHMBO TOOIYHOI MPOAYKIii y TIpyHT
HAJXOJMUTh 3HAYHA KUIBKICTH OpraHiyHoi pedoBwHU. CTBOPEHHS YMOB
ONTUMAIIbHOT ryMidikailii pOCIMHHUX PEIITOK € BaXXJIMBUM 3aBJaHHSIM Ha
NUIAXY MiIBAMICHHS MPUPOIHOL Ta €()eKTUBHOT POAKOYOCTI IPYHTY.

Hocmimxenns FO.O. Tapapiko [293] cBiguats, 10 ryMiQikarist poCIIiH-
HUX PEIITOK 3HAYHO 3aJICKUTH BiJ BYTJICIIEBO-230THOTO CITiBBiTHOIICHHS. 3a
BHECEHHsI COJIOMHU IIIIEHWII 03UMOi (popMmyBaHHs criiBBinHOmEeHHS C:N B
Mexkax 20-30:1 3abe3medyBano HaiiBuIl kKoedirienTn rymidikaii opraHiqHoi
PCUOBHHU POCIMHHUX PEINTOK. 3BYKCHHS UM PO3IIUPEHHS CITiBBIIHOIICHHS
3MEHIITYBaJIO iIHTEHCUBHICTh MPOIIeCiB Tymidikartii.
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B nabGoparopHomy (MomenpHOMY) pociimi IHctuTyTy OloeHepre-
TUYHUX KYJBTYpP 1 IYKpOBHX OYpsKiB IHTEHCHBHICTH TyMidikamii comomu
TMIIEHNIII 03MMOI Ta TOpOXYy, cTedeN KYyKypyJa3u Ha 3epHO, THUKH OypsKiB
IYKPOBUX Ta 3€JeHOl Macu Tipuuii OUIoi BHBYANM 3aJIEKHO BiX
KOMIICHCAIIHOI 1031 a30THOT'0 YA00pEHHS.

Pesynprat  gocmimkeHb JO3BONMIM BCTAHOBUTH TICHHH B3aeMO-
3B’5130K MiX criBBigHOmEHHAM C:N 32 KOMITOCTYBaHHS MOOIYHOI MPOTYKILii
1 koedimierTamu rymidikarii. 3 mMeroro onTuMizarii BigHomeHHs C:N, 110
3a0e3MeYnTh MaKCUMaJIbHUI Koe(ilieHT ryMidikarii mooiyHoi nmpoaykiii y
TPpyHTI MOOYMIOBAaHO KPUBOJIHIMHI MaTeMaTH4YHI MOJENi 3 BUKOPHUCTAHHSIM
MOJITHOMY JIPYTOTO MOpsaKy (puc. 6.15).

OntumansHi 3HadeHHS C:N BH3HAYaIM IUITXOM aHATI3y OTPUMAaHUX
MOJIHOMIB ~ METOZOM  JU(EepeHLIHHOro  YHCIeHHSA. 30Kpema  3a
3aCTOCYBaHHSI Ha JOOPHBO COJOMH TIIICHHIN O3UMOI  3aJIC)KHICTh
koedimienta rymidikarii Big BigHomeHHs C:N oMmHUCyeThCs pIBHIHHSIM:

V =-0,0036-x*+0,2737-x + 15,833

[IpoanamizyBaBmm 1e pIiBHAHHA METOAOM  JudepeHIiifHoro
YHCIIEHHS 3HAXOJIUM TOYKY ONTHMYMY:

V'=(-0,0036-x* + 0,2737-x + 15,833)' = -2 - 0,0036-x + 0,2737

[TpupiBHABIIM 10 HYJIS OTPUMAaHy MOXIJHY Ta PO3B’S3aBIIHN PiBHSIHHS
BIJTHOCHO “‘X”’ 3HaX0AMMO onTuMasibHe criBBigHomeHHs C:N:

-2 -0,0036'x +0,2737=0

X =0,2737:0,008 =32,2

3a Takoro BYTJIEIEBO-a30THOTO CITiBBiIHOMIEHHS Koe(irieHT rymidi-
Kallil y TPyHTI COJIOMH MIIEHHII 03UMOI CTAHOBUTHME:

V = -0,0036-(32,2)> + 0,2737-32,2 + 15,833 = -3,733 + 8,814 +
15,833 =20,9

3a 3acrocyBaHHS Ha J0OpHBO cTeben KyKypyA3W Ha 3€pHO OITH-
ManipHe 3HaueHHs C:N, 110 3a0e3mnedye MakCUMalbHUH Koe]imieHT rymidi-
Kauii 1o6i4HOT MpoAYyKLii y IPYHTI BU3HAYAIM HACTYIIHUM YHHOM:

V'=(-0,01-x>+0,5547-x + 10,75)' = -2 - 0,01-x + 0,5547

-2-0,01'x+0,5547=0

X =0,5547:0,02 =27,7, omxe ontumanbae C:N = 27.7.

3a Takoro BYIJICIICBO-a30THOTO  CITIBBIJIHOIIEHHSI  KOCQIIIEHT
rymidikamnii y TpyHTi cTeben KyKypyA3H Ha 3epHO CTAaHOBHTHME:!

VvV =-0,01-(27,7)* + 0,5547-27,7 + 10,75 = -7,673 + 15,366 + 10,75 =
18,4.
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ke 24— {Conowa nuewnul oomel]—— | | Kr 28 ———]creona wynypyan va seprol
22
20 | R
20 | r
18 15 4 $
16 - ) 10
1] Y= 00036+ 0,2737x + 15,833 y = 0,01x? + 0,5547x + 10,75
R =0,7543 5 R? = 0,8902
12 | ’
10 ‘ ‘ ‘ 0 ‘ ‘
0 20 40 60 80 0 20 40 60
BigHoweHHs C:N BiaHoweHHsa C:N
Kr 40 ‘Conoma |upuxy‘ Kr 40 74{ M'uka GypsakiB uproaux}i
30 30 | y=0,0929x2 - 0,7654x + 11,66
R? = 0,998
20 20
y = -0,0473x? + 2,6824x - 6,3612
10 1 2 10 4
R? = 0,9928
(] T T T T 0 . .
0 10 20 30 40 50 5 10 15 20
BigHoweHHs C:N BigHoweHHs C:N
Kr 40 74{ 3eneHa maca ripumnui Gino'i}i
30
y = 0,1674x2 - 1,6686x + 12,196
2 . .
20 | R’ =0,9063 Puc. 6.15 3ane:xuicTs Mixk
o KoedinienTom rymidikanii
pocianHaux pewrtok i C:N
0 : : : : B J1a00OPAaTOPHUX J0CTiAaX,
5 7 9 1 13 15 .
Bianowennn C:N IBKillb, 2011-2013 pp.

3a BHKOpDUCTaHHS Ha JOOPHUBO COJIOMH TOPOXY OITHMAaJbHE
3radeHHs C:N, mo 3abesnedye MakcCHMalbHHH KoeQiIieHT rymidikamii
MoOIYHOT MPOAYKIT y TpyHTI OyJI0 HACTYITHUM:

V'=(-0,0473-x% + 2,6824'x — 6,3612)' = -2 - 0,0473-x + 2,6824

-2-0,0473-x +2,6824=0

X =2,6824:0,095 = 28,2, omxe ontuMaibae C:N = 28,2.

3a Takoro CIIBBITHOIICHHS KOE(QiIli€HT
ryMmiikarii y TpyHTi COTOMH TOPOXY CTAHOBUTHME:

V = -0,0473-(28,2)* + 2,6824:28,2 — 6,3612 = -37,615 + 75,644 —
6,3612=31,7

BYTJICI€BO-a30THOT'O
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YcTaHOBIICHI 3aJIKHOCTI CBI/TYaTh, 1110 33 3aCTOCYBaHHS Ha JOOPHBO
MOOIYHOT POYKIIiT 3epHOBUX KyJIbTYp HAHOUIBITY aKTHBHICTH T'yMiQikamii
crioctepiranu 3a cmiBBigHomeHHss C:N=28-32. Take ByIJIeIleBO-a30THE
CITIBBIIHOIICHHS TI0 Pi3HMX BHJAX MOOIYHOT MPOAyKIii (GopmyBasoch 3a
BHECCHHS OJMHAPHOI a00 MOTpiiiHOI 103M a30THHX n00puB. B comomi
MIICHUI 03uMoi HaiBUIIUH KoedimieHT rymidikamnii (Kr=21) BuznaueHo
3a criBBigHomeHHss C:N=32:1, ctebna xykypya3u Ha 3epHo (Kr=18) — 3a
C:N=28:1, comoma ropoxy (Kr=31) —3a C:N=28:1.

KommnocTyBanHs T0619HOT MpoayKIii 3epHOBHUX KYJIBTYp 0e3 BHece-
HHS KOMIIGHCAI[IfHOT 103 a30Ty CYNPOBO/KYBAJIOCH 3HH)KCHHSM
aktuBHOCTI ryMidikamii. Tak, koedimieHT rymidikamii 3a KOMIOCTYBaHHS
COJIOMHM TIIEHHIII 03UMOI CTaHOBHB 15, cTeben KyKypya3u Ha 3epHO — 10,
cosiomu ropoxy — 20. 3meHIIeHHS KoedillieHTiB rymidikamii Morjgo OyTu
HaciigkoM nocmitenoi eicii CO, 3 rpyHTy [293].

Jo 3MmeHmeHHS KoedimieHTiB TyMidikamii 3a KOMIOCTYBaHHS
MoOIYHOT MPOJYKINiT 3epHOBUX KYJBTYpP BEJIO 3aCTOCYBaHHS BHCOKOI 03U
KOMITEHCAIIITHOTO a30THOTO YHZOOpEHH:, sIKe 3BYXKYBAJIO CIIiBBIJHOIICHHS
C:N mo 12-15:1. 3ByxkeHHs BYIJICHIEBO-a30THOTO  CITiBBiHOIICHHS
CYNPOBO/KYBAJIOCH 3MEHIIEHHSAM BMICTY TyMyCy, WLIO MorJo OyTH
HACJIIIKOM ITOCHJICHHSI MiHEpalli3aiiHuX nporieciB y rpyHTi [380].

Koedinientn rymidikanii ruaxu OypsAKiB IyKPOBUX 1 3€JIEHOI MacH
ripuwili 017101 3a 3aCTOCYBaHHS iX Ha JOOPUBO HE MiIIAOTHCS ONMTHMI3aLlii.
MakcumManbHi KoedilieHTH TyMidikariii THIKA OypsIKiB IyKPOBHUX 1 3€JIEHOT
MacH ripunii 6i70i y TpyHTI CHOCTepiraqy 3a KOMIIOCTYBaHHA ix 0e3
BHECCHHSI KOMITCHCAIIHHOTO a30THOrO Mo0pHWBa — BigmoBigHO 28 Ta 25.
3acTocyBaHHS KOMIIGHCAIIIHHOI 103U  JOOpPUB ICTOTHO 3BYXKYBAJIO
BYTJICIIEBO-a30THE CIIBBIJHOIIEHHS 1 CYyNPOBOKYBAJIOCH 3HIDKEHHAM
aKTHBHOCTI ryMiiKarii poCIMHHUX PEIITOK.

OTxe, 3a 3aCTOCYBaHHS Ha JOOPHBO MOOIYHOI MPOAYKIIi 3epHOBHX
KyJNbTYyp CHPUSATIWBINI YMOBH IJIsI TYMYyCOYTBOPEHHSI CTBOPIOIOTHCS 3a
coiBBigHomeHHs: C:N=28-32. Take CHIiBBIJHOIICHHS MOXHa (HOPMYBaTH
[UITXOM BHECEHHS KOMIIEHCAIIHOI 031 a30THUX IOOpHWB. 3acTOCyBaHHS
Ha 100pHBO THYKK OYpsAKiB IIyKPOBHX UM 3€J€HOi MacH Tipuumi Oiroi He
noTpedyBaio KOMIEHCAIIHHOTO a30THOrO YAOOpeHHS I aKTHBi3amii
mpolieciB ryMidikailii pOCIMHHUX PEIITOK.
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6.4 Oco61uBOCTI y100peHHs KYJLTYP 3a Oiosorizamii ciBo3min

3a Oiomyorizamii cucTeM yHOOpEHHs 3HAYHA 4YacTHHA CJICMCHTIB
JKUBJICHHS B CIBO3MIiHI BHOCHTBCS y CKJIAJi OpPraHidYHOI PEYOBHUHHU POC-
TUHHUX pemTok. Lle € nomaTkoBuil 10 MiHEpaJIbHOI CHCTEMHU YJOOpEHHS
pecypc €JIeMEHTIB JKUBJICHHS, KM 1CTOTHO 3MIHIOE XapaKTep yJI0OpeHHs
KyJIBTYp CiBO3MiHH. J[OCTYNHICTH IIbOTO pecypcy CUTLCHKOTOCIIONAPCHKIM
KyJIBTYpaM 3aJIe)KUTh BiJl IHTEHCHBHOCTI MiHepallizalii pOCIMHHHX pell-
TOK, @ HOTO BIUTUB Ha MPOAYKTHBHICTh KYJIBTYP BU3HAYAETHCS KUIBKICTIO Ta
CIIBBIIHOIICHHSAM €JIEMEHTIB KHUBJICHHA Y CKJIaAl POCIMHHUX PEIITOK
[289, 328].

3a pi3HMMH KeperaMH 3a0pIoBaHHSA 4-0 TOH MOOIYHOT MPOIYKIii
3€pPHOBHX KYJBTYpP CYNPOBOJKY€EThCS HaIXOJUKEHHSIM Ha 1 ra piyuti a3oTy —
23-61 kr, dochopy —11-25, kaimito — 39-91, kambiiro — 20-30 kr, a Takox
MikpoenemeHnTiB S, B, Cu, Mn, Zn. IlomoBHEHHS TPYHTY elieMEHTaMHu
JKUBJICHHSI B HaWOUIBIIIA KUTBKOCTI BiJOyBa€ThCs 3a 3aCTOCYBaHHS Ha
TI00pHBO TOOIYHOT MPOIYKINT KyKypy/I31 Ha 3epHO, HalMeHIii — coi [4, 9,
262].

PiBeHbp penupKyssmii eJeMeHTIB >KHUBJIEHHS B CIBO3MIiHI ITOMITHO
3a5IeKUTh Bl BULy MOOIYHOT IPOAYKIIil, SKy BHKOPUCTOBYIOTh Ha JJOOPHBO.
[To6iuHa POYKITisi 3epPHOBHX Ta 3€PHOOO0OBHUX KYJIbTYpP B CyXiii pedyoBHHI
MICTHTH €JIEMEHTIB KUBJICHHS Maike yJABidl MeHIIe, HiX T'MuKa OypsKiB
IyKPOBUX. 3a JAHWMH JIOCHTI/DKEHb BMICT a30Ty B MOOIUHIM mpomyKmii
3epHOBUX Ta 3epHO0000BHX KyibTyp craHoBUB 0,55-0,96%, dochopy —
0,18-0,24%, xamito — 1,04-1,46%; y Tuuiii OypsiKiB IlyKpOBUX — BiAMOBITHO
2,24%, 0,56%, 2,85% Ha cyxy pedoBuHy. [Ipu mpoMy BMICT a30Ty i Kajiro
B CyXiif pedoBHHi yciX BHIIB moOiyHOi mpoaykuii OyB y 2-4 pa3u BUIINM,
HiK Qocdopy (Tabdmn. 6.8), M0 y3roHKYETHCS 3 TAaHUMH HIINX JOCIiIKEHb
[96, 248].

[TobGiyna mpoAyKIlis BiA3HAYANACh 3BYXEHMM 3a (ochopoMm
criBigHomeHHssM N:P:K: comoma mmenumni o3umoi — 1:0,3:1,9, ropoxy —
1:0,2:1,3, crebna xykypymu — 1:0,3:2,1, ruuka OypsKiB I[yKpOBUX —
1:0,3:1,3, 3emena maca ripuuti 6uroi — 1:0,3:0,5.

Ha nymky B. Higgs, A.E. Johnson, J.I. Salter, C.J. Dawson [422] i3-3a
HHU3BKOro BMicTy Qocdopy 3acTocyBaHHS MOOIYHOI MPOIYKIl Ha NOOPHUBO
MOXKE€ CTBOPIOBATH HE30aJlaHCOBAHICTh JKUBIICHHS POCIMH 33 UM
eNIeMEHTOM.
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Tabauys 6.8 BMicT eJieMeHTIB KMBJIEHHS B TPAAMIIIHUX Ta
aJIbTePHATHBHUX BUaax 100pus, IBKillb, 2011-2013 pp.

Ne Opranivyni Bwmict cyxoi| Bmicrt esiemeHTiB kuBjieHHs, |CniBBiIHOIIEHHS
n/n A00puBa PeYOBUHH, % Ha cyXy pe4OBHHY
% C N | P20Os| K:O | C:N | N:P:K
1 [Conoma

nmmennm osumoi | 82| 421 0,55 [ 0,18 | 1,04 | 77:1 | 1:0,3:1,9

2 |Comomaropoxy | gsg | 414 (096|023 | 1,22 |43:1[1:02:1,3

3 |Crebna 824 140,710,711 024 | 1,46 |57:1 1:03:2,1
KYKypY/I3H

4 | D Oypaicie |, 403 | 2,04 2,85 | 18:1 [1:0,3:1
- 3 032241056 2,85 | 181 (1:03:1,3

5 |Cupepar ) o
(ripams Gina) 168 | 41,8 (287|072 142 |15:1 [1:0,3:0,5

6 |Iniit 5 212 | 414|228 | 112 ] 2.67 | 18:1 |1:05:1.2
IMAICTUIIKOBUU

Hocmimxenns F0.A. Tonkans [296], mpoBeneHi B MEpexi TOCTiIHUX
yCcTaHOB [HCTUTYTY Ol0CHEPreTHUHUX KYJIbTYP 1 I[yKPOBUX OYpPSKIB CBIIYATH,
0 HaMBWINA TNPOAYKTHBHICTH OypsKiB IYKPOBUX B PI3HUX IPYHTOBO-
KIIIMAaTUYHUX YMOBax Jocsranack 3a cmiBBimHOmeHHs N:P:K y ckmami
noopus 1:0,9-1,3:0,9-1,4. TIpu 1iboMy Kparie OypsKA IyKPOBI pearyBaid Ha
azotHe 1 ¢ochopHe xuBIeHHA. [lpupicT ypoKaWHOCTI KOPEHEIUIOAIB
OypsIKiB ITyKpOBHX Bija 1 KT a30Ty MiHepaJIbHUX JOOPUB CTAaHOBUB 35,7 Kr/Ta,
dochopy — 37,5 xr/ra, xaimito — 18,8 kr/ra [122].

BaxnuBuM acrmekToM y MiIBHINEHHI e()eKTHBHOCTI 3aCTOCYBaHHS
Mo0IYHOI MPOAYKIIi SIK 10OpHBa € CTBOPEHHS YMOB ONTHUMAaJbHOI MiHepa-
Ji3arii pOCIMHHUX PEITOK. 3a BHECEHHS MOOIYHOI MPOMYKINi 3€pPHOBUX
KyJIBTYp 0COOJIMBOI yBar 3aciIyroBy€e 3aCTOCYBaHHS KOMIIEHCAIIITHOT 1031
a30THUX JOOpHWB. Pe3ynbTaTd NOCHIKEHb CBiM4YaTh, IO ONTHMATbHHMA
peXUM MiHEpami3alii pOCIMHHUX PEIITOK 13 3a0e3MEeYCHHSIM BHCOKOTO
piBHS iX Tymidikarmii cTBoproeThes 3a cmiBBigHOmenHss C:N=26-30. Hamri
JaHi y3TOMKYIOTBCS 3 JOCHIDKCHHSIMH BITUM3HSHHX Ta 3apyOiKHHX
BueHwnx [288, 293, 386, 453].

3acrocyBanHs THOO (C:N=18:1), rHukm OypsKiB I[yKpOBHX
(C:N=18:1), 3enenoi macu ripuuni 6101 (C:N=15:1), sKi BiA3HAYAIOTHCS
3BYKCHUM BYTJICIICBO-a30THUM CITiBBIIHONICHHSM, CTBOPIOE YMOBH iX
MIBUKOT MiHepami3alii y IpyHTi. 3a TakKuX yMOB €JIEMEHTH JKUBJICHHS i3
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CKJIaJly MOOIYHOT MPOYKITiT MIBUKO MIEPEXOIATh Y TPYHTOBHIA PO3YHH, 1110
pOOUTH iX IETKO MOCTYIHHMH S CUTBCHKOTOCIONAPCHKUX KYJIBTYP.
Haromicte moOi4Ha TPOAYKIS 3€pHOBHUX KYyJIBTYP COJOMH IIIICHHII
o3umoi (C:N=77:1), creben kykypymu Ha 3epHo (C:N=57:1), coiomu
ropoxy (C:N=43:1) Big3Ha4aeThcs MOBUIFHOIO MiHepalizalli€eto 1 moTpedye
BHECCHHSI KOMIICHCAIIHOT J03W a30THUX MTOOpHUB JJIsl TMPHUCKOPEHHS
MiHepali3aliifHuX mpoueciB y TpyHTi. Jlo3a KOMIEHcaliiHOTO y100peHHS
nmoBuHHA opMyBaTH criBBigHOmEeHHS C:N=26-30.

OTxe, 3acToCyBaHHS Ha AOOpHMBO TOOIYHOI MpomyKuii moTpedye
PETYIIIOBaHHS BYTJICIEBO-a30THOTO CITIBBITHOIICHHS U 3a0€3IeUCHHS
rapameTpiB i ONTHMaNBHOI MiHepastizaril y TpyHTi. 3a BHECEHHS MOOiYHOT
MPOAYKIii SIK OCHOBHOTO noOpuBa (0€3 BHECEHHS MiHEpAILHUX JTOOpPUB)
BHHUKA€E JIOJIATKOBA HEOOXIMHICTh y 3aCTOCYBaHHI KOMIICHCAIIHOTO
¢dochopHoro H0OpHUBaA, IO CTBOPIOE ONTHMaIbHE criBBiaHOmEHHS N:P:K
JUIS  OKUBJICHHS POCIWH. 3ampoBa/pKeHHS a30THOro 1  docdopHoro
KOMIIEHCAIIHHOTO JOOpHBa JOLIJILHUM TaKOX € Ha TPYHTaX 3 CEpPe/IHIM Ta
MiJBUIIICHAM PiBHEM 3a0e3ledeHHs pPyXxoMuM QochopoM, 1e KyiabTypHu
IMO3UTHUBHO PearyroTh Ha ocuiieHe pocopHe KUBICHHS.

Ha mnpukimani cramionapaoro npocminy Bepxasipkoi JICC  wmwm
BHBYAJIN OCOOJIMBOCTI yMOOPEHHS KYJIbTYp JCCATUIUIBHOI —3epHO-
OypsKOBOT CIBO3MIHM 3a 3aCTOCYBaHHS NOOIYHOT MPOAYKINI IIICHHIL
03UMO1, TOPOXY, KYKYpyI3W Ha 3epHO Ta OypsKiB IIyKpOBUX. 3MiHU B
cucTeMi yJIoOpeHHS KyJbTyp MOPIBHIOBAIMCH 3 MIHEPAIBHOI CHCTEMOO
yIoOpeHHS, e MiHepaIbHi TOOpHBa BHOCHIN Y PEKOMEHIOBAHUX 103aX, Ta
TPaIUIiTHOIO OpraHo-MiHepabHOO (Tabm. 6.9).

3a miHepanpHOi cucteMu yaooperns (NsoP4 sKsoHa 1 ra ciBo3aMinHOT
TUTON) Mepea0adeHo BHECCHHS MIHEpPATbHUX TOOPHB Wi IIICTh KYJIBTYP
ciBo3MiHM: MIeHUII0 03UMY — NeoPsoKeo (110 momepeTHUKy KOHIOMINHI Ta
ropoxy) Ta NgoPsoKeo (HONEepeqHUKY BHKO-BIBCY), OYpsIKH IIYKpPOBI —
Ni20P100K 140, Kykypya3y Ha 3epHO — NeoP75K40. CriBBimHOmeHHst N:P:K y
CKJajai MiHEpalbHUX JOOPHUB MiJ MIICHUIIO O3UMY IO TOIEpen-
HUKaX KOHIOMMHI Ta ropoxy craHoBuio 1:0,8:1, Buko-BiBCy -—
1:0,6:0,8, Oypsxku nykpori — 1:0,8:1,2, kKyKypya3y Ha 3epHO —
1:1,3:0,7.

[loemHaHHs BHECEHHS MiHEPaIbHHX JOOPWB 1 MOOIYHOT MPOAYKIIi
(NsoP425Kso + mobiuna mpoaykmis Ha 1 Ta CiBO3MIHHOI  IUIOIII)
30IBIIYBAJI0O B CEPEIHBOMY IO CIBO3MiHI HAJAXOKEHHS EJIEMEHTIB
JKUBJICHHsI TTOPIBHSIHO 3 MIHEPaJbHOK CHCTEMOIO YAOOPECHHS: a30Ty — Ha
33 xr/ra, dochopy — Ha 7, kamiro — Ha 53 Kr/ra, MO B NPOICHTHOMY
BIJHOIIIEHH] CTAaHOBMIIO — BiAMOBIAHO 66%, 17% Ta 106%.
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Tabuys 6.9 BHeceHHsI eJIeMeHTIB KUBJICHHS Y 3¢PHO-0YPAKOBiii ciBo3MiHi
3a pi3Hux cucrem ygodpenns, BJICC, 1996-2010 pp., kr/ra

MinepaibHa OpraHo-MiHepaJbHa 3 BHKOPHUCTAHHSIM Ha
Ne KyabTypn cHcTeMa JI00pHBO
n/m| ciBo3mMiHM yAOOpeHHst 1n00i4HO0I mpoayKIii **rHo10
BHeceno | N:P:K | *Bueceno | N:P:K | *BHeceno | N:P:K
NPK NPK NPK
1 |Suminb spuii - - NesP16Ks1  [1:0,3:1,3 - -

2 | Konomuna - - - - - -

3 gf;g"uﬂ NeoPsoKeo | 1:0,8:1 | NeoPsoKeo | 1:0,8:1 | NeoPsoKeo | 1:0,8:1

Bypsikn uykposi N120P100K149 1:0,8:1,2| Nis3P110K204 [1:0,7:1,3 | N320P200K3s80 |1:0,6:1,2

Topox - - N76P19Ko7 [1:0,3:1,3 - -
MMennus N o. 0. .0 R
. NesoPsoKeo | 1:0,8:1 | NssPssKoz |1:0,7:1,1| NeoPsoKeo | 1:0,8:1
7 i{)‘;{)"yma "1 NeoP7sKao |1:1,3:0,7| NiooPssKits [1:0,9:1,1| NagoPi7sKaso [1:0,7:1,1
8 | Buko-oBec - - NaoP15Ki01 [1:0,3:2,1 - -
gﬂ;‘;"uﬂ NsoPs0Keo |1:0,6:0,8| NsoPsoKso |1:0,6:0,8| NesoPsoKso |1:0,6:0,8

10 | Bypsikn wykposi N120P100K 140 1:0,8:1,2| NiseP111K210 [1:0,7:1,3 | N320P200K3s0 |1:0,6:1,2

Ha 1 ra ciBo3minHoi
TUIOIL

NsoP42,5Ks0| 1:0,9:1 | Ns3Ps2Kios |1:0,6:1,2| Ni1oP73Kiz22 |1:0,7:1,1

* 3a cymoro NPK opraniuyHHX i MiHepaTbHUX T0OpPUB,;
**J]03a BHECCHHSI THOIO — 12 T/ra CiBO3MIHHOT TUIOIIII.

Biosorizarist cucteM ynoOpeHHs 3a0e3nedyBajia piBHOMIpHiIIe ya00-
PEHHSI KYJBTYp Y CiBO3MiHi. OCKUTEKY MOOIYHY TPOAYKIIIIO 3a0PIOBAIH TIi]T
HACTYMHY KyJbTYpPY CIBO3MIHHM, TO PsA KyJbTyp, SKi 3a MiHEpaJbHOI
CHCTEMHU YIOOPEHHS BHUKOPUCTOBYBAJIHW IICISAAII0 JOOpUB, 3a YMOB
Oiomorizamii oTpuMany mpsMe YIOOpEHHsS y BHIUIIL MOOIYHOI MPOTYKIIii
morepenHuka. TakuMu KyJnbTypaMH Y CIBO3MiHI OyJIH STAMiHb SIpUH, TOPOX,
BHKO-0BeC. J[031 BHECCHHS €JICMCHTIB JKUBJICHHS 3 MOOIYHOIO MPOAYKITIEIO
MiJ 11 KyJbTYpH Oyl JOCTaTHHO BHCOKMMHM 1 CTAaHOBWIJIM MiJ SIUMIHb —
N64P16K31, ropox — N76P19K97, BHUKO-0OBEC — N49P15K101, 10 3a a30ToOM i
0COOIMBO KallieM TIEPEBUIIIYBAIO 103y BHECCHHS MiHEPaTbHUX JOOPUB IIif
mmeHuo  03uMy  (Neo-soPsoKeo). OmHak, ymoOpeHHS IUX KyJIbTyp 3a
¢dochopom Oy0 HEMOCTATHHO 30aJAHCOBAHHMM. [3-32 HU3BKOTO BMICTY
¢dochopy y ckimami mobGIYHOT MPOIYKINT eIeMEHTH KHUBJICHHS Mif[ SIMIiHb
sipuid BHOCWiMCh y criBBiHomenHi N:P:K — 1:0,3:1,3, ropox — 1:0,3:1,3,
BuKo-osec — 1:0,3:2,1.
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[Tix ssaMiEb ApUil Ta TOPOX 3a0PIOBAIM MOOIYHY MPOIYKIIiFO OYpsKiB
IyKpoBUX. 3BYkeHe criBBigHOmeHHsS C:N=18:1 y cxmani ruuku OypskiB
IYKPOBHX 3a0e3reuyBaio MBUAKY MIHEPATI3allil0 POCIMHHHUX PEINTOK Y
TPYHTI 1 POOMJIO EIIEMEHTH JKHMBJICHHS JIETKO JOCTYIHUMH IS IIHX
KyabTyp. Ilig BHKO-OBeC SK JOOPHUBO 3a0prOBaiM CTeOJa KYKypyJ3W Ha
3epHO, SKi Mald po3mmpeHe crhiBBimHomeHHs C:N=55:1, mo ymnoBijibHIO-
BaJO MiHEpaJi3aIlifo POCIMHHUX PEIITOK i CYMPOBOIKYBAJIOCH CIA0KOIO
TOCTYITHICTIO €JIEMEHTIB KHUBIICHHS TSI BUKO-BiBCa.

[opiBHAHO 3 TpamUIIMHOI OpPraHO-MiHEPaJIbHOI  CHCTEMOIO
ynoopenHs (NsoP42sKso+ 12 T rHOrO Ha 1 ra ciBO3MIHHOI IJIOIIi) BHECEHHS
MiHEpaJIBHUX JOOPHB 1 MOOIYHOT MPOYKIlii 3MEHIITYBAJIO B CEPESTHBOMY I10
CiBO3MiHI HAJXODKEHHS €JIEMEHTIB JKUBIICHHS Y TPYHT IO a30Ty — Ha 27
Kr/ra, pocdopy — Ha 21 kr/ra, Kamiro — Ha 19 Kr/ra, 0 B TPOLEHTHOMY
BIJHOIIEHH] CTAHOBMIIO — BiAmoBiAHO 25%, 29% Ta 16%.

Bionorizamist cuctem  ymoOpeHHS TOKpamiuia TOPIBHAHO 3
TPAAMIIIHOIO OpraHO-MiHEPAILHOK CHCTEMOIO YMOBH MiHEPAIBHOTO
KUBIICHHS STIMEHIO SIPOTO, TOPOXY, BUKO-BiBCa, aJleé 3MCHIINIA BHECCHHS
€JIEMEHTIB JKUBJICHHS i OypSKH IYKPOBI i KYKypyI3y Ha 3€pHO 32 CyMOIO
NPK — BiamosigHo Ha 433 Ta 409 kr/ra. [Ipn 11pboMy 3MeHIIEHHS 110 a30Ty i
KaJIiio MiJ MpocanHi KyJabTypH OyJIOo TOCTaTHbO BUCOKMM — 160-176 kr/ra,
dhochopy — 87-90 kr/ra.

Opra"iuauM JOOpUBOM IIiJ] TpOCamHi KyIbTypu 3a Oioyorizarii
cucteMn ymnoOpeHHs Oyina cojoma mmieHmIi o3umoi. Ckiam cojJoMu
BiJ[3HAYaBCS HU3BKUM BMICTOM (hocdOpy Ta MHPOKUM BYTIICIICBO-a30THUM
cmiBiHomeHHssM (C:N=80:1). Ilpomec MmiHepamizailii cOIOMH 3a TaKUX
YMOB TMPOTIKA€E MOBUILHO 1 CYNMPOBOIKYETHCS MOCHICHOK 1IMMOOLTI3AIlI0
a3oTy y TIpyHTi. I3-3a cmabkoi MiHepamizamii COJOMH JOCTYIHICTb
CIIEMEHTIB XKUBIICHHS 13 11 CKIIaay U MPOCAITHUX KYJIBTYp € JOCTaTHBO
HU3bKOIO0. [linmBHINeHHS €()EeKTUBHOCTI 3aCTOCYBAHHS COJIOMH IIICHUIT
03UMOI SIK OpraHi4HOrO JOOpHBA IIiJ MPOCANHiI KYJIbTYpH JIEKUTh Y
TJIONTUHI ONTUMI3aIii BYTJIEIEBO-a30THOTO CITiBBiHOIICHHS T4 BHECCHHS
(dhochopuux 10OpUB 3 MeTOrO onrTuMizallii ciiBBigHomeHHs N:P:K y cknami
COJIOMH.

Omxe, 3abe3rneueHHs] C(QEKTHBHOTO 3aCTOCYBaHHS Ha JTO0OPHUBO
nmoOiyHoi mpoaykimii morpebye audepeHIliioBaHOr0 MiAXOLY IOA0
ontumizanii cmiBBigHomeHHs C:N Ta po3mupeHHs criBBigHomeHHs N:P:K
3a pocdopoM. 3a 3acTocyBaHHS Ha JOOPUBO MOOIYHOI MPOIYKIIii 3epHOBHUX
KyJbTyp Ta TOKpamleHHs yMoB 1i TpaHchopMallii y TIpyHTI BHHHUKAaE
norpeba y BHECCHHI KOMIICHCAIIIHOT JI03U a30THUX JOOPUB B KUTBKOCTI
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3natHid chopmyBaTu cmiBBigHomeHHs C:N B mexax 26-30:1. 3acrocy-
BaHHSI Ha NOOPHBO THYKH OYpPSKIB IIyKPOBUX UM 3€JIEHOI MAacH TipUMIl
0101 y B3B’SI3KYy 31 3BYXKEHHM BYTJICIICBO-a30THUM CITIBBIIHOIIICHHSIM
(C:N=15-18:1) He noTpedye BHECEHHsI KOMIICHCAIIIHHOI 03U a30TYy.

Huspkuii BMicT dochopy y ckmani mobiunoi mpoaykiii Bcix 0e3
BUKJIFOUCHHS KYJIBTYp 32 3aCTOCYBaHHS iX Ha OOPUBO MOXKE CTBOPIOBATH
JNedIIUT >KUBJIICHHS POCIMH 3a UM eleMeHTOM. OcoOJIMBO TOMITHUM
nedimut GochOpPHOTO KUBJICHHS POCIUH MOXKE BiIOyBaTHCS Ha IPYHTaX
CepeHBOTO 1 MiABHIIEHOTO piBHSA 3a0e3nedeHHs GocopoM Ta 3a yMOB,
KOJIM 3aCTOCYBaHHsI Ha TOOPUBO MOOIYHOI MPOYKIIT HE CYIIPOBOKYETHCS
BHECCHHSM MiHEpaJIIbHUX JTOOpWUB B OCHOBHE yaoOpeHHs. Jlis omrumizariii
CIIBBITHOIICHHSI €JIEMEHTIB JKUBJICHHS Yy CKIaAi MOOIYHOI MPOAYKIi Ta
mokpanianfs (ocGOpHOTO JKUBICHHS KyJIbTyp Ha TPYHTaX 3 HEAOCTATHIM
piBHeM 3abe3neueHHsT POCPOPOM JOLIIFHIM € BHECEHHSI KOMITEHCAIiITHOT
1031 hochopHUX 10OPUB.

3a pe3yJbTaTaMH aHali3y CHCTEM YAOOPEHHS pO3pOOJICHO 103U KOM-
MeHCAmiHHOTO YOOOpEHHS 32 BHECEHHS IMMOOIYHOI MPOMYKIi Ha TPyHTax
pi3HOTO piBHS 3a0e3nedeHHs Gochopom (Tadm. 6.10).

Tabnuys 6.10 KomneHcaniiiHa 103a 100puB 3a 3aCTOCYBaHHS HA
JI00pPUBO MOOIYHOT MPOAYKIIIi HA TPYHTAaX Pi3HOro piBHSI 3a0e3Me4YeHHs
pyxomum ¢ochopom, Kr/T TOOIYHOT MPOLyKIii

No PiBeHb 3a0e3ne4eHHs IPYHTY PYXOMHM
n/n IHobiuna npoaykuis dochopom
cepeHii Ta miABUINEHUH BHCOKMIi

1 CooMa TIIEeHUTTi 03UMOT NoPs Ny

2 | Conoma ropoxy NsPs N

3 | Crebna KyKypya3u NsPs Ns

4 | Tnuka OypsKiB IIyKpOBUX P3 -

5 | Cupepar (ripuuiis Oina) Ps -

[Tpumitka. Ontumansre ciiBBigHomeHHs C:N = 28:1; N:P:K = 1:0,5-0,7:1.

B 0OCHOBY po3paxyHKIB MOKJIQICHO KOHIICHIIIO CTBOPCHHS OITH-
MaJbHUX YMOB MiHepamizamii pocnuHHMX pemrTok (C:N=28:1) Ta
ONTHUMI3allis CITIBBITHOMIECHHS €JIEMEHTIB JKUBJICHHS y CKJIaJai moOiuHO1
npoxaykmii (N:P:K=1:0,5-0,7:0,7-1).

Hampuxitan: 1 T cOIOMH MINEHUI 03UMOI MICTHTh CYXOi PEYOBHHH
(85,2%) — 852 xr, B TOMy 4HCIIi ByIJIeIl0o B cyxiii pedoBuHi (42,1%) — 359
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kr, azoty (0,55%) — 4,7 kr; cmiBBimHomeHHs C:N=359:4,7 abo 77:1. 3a
OJJABaHHS KOMIICHCAMidHOI 103U a3ory 10 Kr/T CONOMH TWIICHHIN —
C:N=359:(4,7+9) abo 27:1.

3a Takux yMOB 3 1 T COJIOMH MIIICHHUII O3UMOI 1 KOMIICHCAIIHOIO
JI03010 a30Ty y IpyHT OyJne BHeceHo: asoty — 13,7 kr, docdopy (0,18% B
cyxiii peuoBmni) — 1,5 kr, kamito (1,04% B cyxiiti pedoBuHi) — 8,9 Kr.
Cuissignomenss N:P:K=1:0,1:0,7.

Jnsg onTuMizamii CHIBBiIHOIIEHHS /10 ONTHMAJIBHHUX MapaMeTpiB
(N:P:K=1:0,5-0,7:1) BHOCMMO KOMIICHCaLiHY 103y (dochopy — 5 Kr/T
COJIOMH. 3a TaKUX YMOB 3 | T COJIOMHU IMIIIEHUIT 03UMOI 1 KOMITEHCAI[IHTHUMHI
o3aMu a30Ty Ta docdopy y TpyHT Oyne BHeceHO: a30Ty — 13,7, dochopy
— 6,5, kamiro — 8,9 kr; ciniBBigHomends N:P:K=13,7:6,5:8,9 a6o 1:0,5:0,7.

3rigHO TPOBENCHUX PO3PaXyHKIB ONTHMAIHHOI KOMIICHCAIIHOO
JT03010 MiHEepaJbHUX TOOPHB 32 3apOOJISTHHS Ha TOOPHBO COJIOMH IIICHHMITI
03UMO1 Ha TPyHTaX CepeHhOro Ta MiJBUIICHOTO 3a0e3nedeHHs hochopom
BH3HAYCHO BHECCHHS — NoPs, comomu ropoxy — NsPs, creben kykypya3u —
NsPsHa 1 T mo6iuHOT mpoayKitii.

I'muka OypsKiB IyKpOBUX Ta 3eJieHA Maca Tipuuili OuTol Mamu
3By)KE€HE ByTJeleBo-a30THe criBBimHOmeHHs (C:N=15-18:1) i motpe-
OyBallu BHECCHHS JIMIIE KOMIIeHcaliiHoi jo3u dochopy — Pz Ha 1 T
MOOIYHOT MPOTYKITIi.

Ha rpynTtax 3 BuCOKMM piBHeM 3a0e3neueHHS (GochopoM KOM-
MeHcamniiHe yI0OpeHHs MOMITBPHO 3aCTOCOBYBATH JIMINE 3a 3aCTOCYBaHHS
Ha JTOOpWBO TOOIYHOI MPOAYKIIi 3€pPHOBUX KYJBTYp: COJOMH IIIICHHIII
03uMoi — Ny, cortomu ropoxy — Ns, cteden Kykypyasu — NgHa 1 T mo6ivHo1
MIPOTYKITii.

Omxe, 3a BHECEHHS MOOIYHOI TMPOAYKINI 3 METOH 3a0e3NeUYCHHS
ONTUMANBLHOTO PEKUMY MiHEpai3allii pOCIMHHAX PEIITOK Ta ONTHUMIi3allil
iX EJIEMEHTHOTO CKJIaJAy HEOOXiJHO 3aCTOCOBYBATH KOMIICHCAIIMHY T03Y
MiHepalbHUX 100puB. J[03y KoMIleHcaliitHOro y1o0peHHs ciin qudepeHt-
[IOBaTH 3 ypaxyBaHHSM XIMIYHOTO CKJIaAy MOOIYHOI MPOIYKIlii Ta piBHS
3a0e3neueHHss TIpyHTIB ¢dochopom. Jlns 3abe3meueHHS CTaaMX OCHOB
BEJICHHS TOCIOJApCTBA KOMIICHCAIIHHY 03y HMOOpPHB CIii BHOCHTH
IOJTATKOBO JIO OCHOBHOI JI03M MiHEPaJbHHUX JOOPHB pO3paxoBaHOI
0aJTaHCOBO-PO3PAaXyHKOBUM METOJIOM, IO YCYBaTHMeE ICHYIOYHMU ae(iluT
€JICMEHTIB JKUBJICHHS Y CIBO3MIiHI, IKMI CKIIAA€ThCs 32 YMOB OioJiorizartii.
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6.4.1 Opraniuni 100puBa Ta iX epeKTUBHICTH

3acTocyBaHHS ~OpTraHIYHHX JOOPUB € BAaroOMUM  YUHHHUKOM
cTabimizamii pPoJOYOCTI IPYHTY Ta MiABHIICHHS BPOXAWHOCTI CLIBCHKO-
TOCTIOAAPCHKUX KYJIbTYp. 3 OpraHiYHHUMH JOOpWBaMU y TPYHT BHOCSTH
3HAYHY KIJbKICTh OpPTaHIYHOI PEUYOBHHU Ta CIIGMCHTIB JKWUBJICHHS, IO
dbopMye yMOBH MIHEPATBHOTO JKHBIICHHS POCIMH Ta BIDIMBaE Ha iX
MPOXYKTUBHICTE [42, 170, 240].

3a Oiomyorizamii KUTBKICTh Ta CKJIAJ OPTraHiYHOI PEYOBUHH, IO
HaJXOAWTh Y IPYHT iCTOTHO BiJPi3HSAETHCS BiJl THOW. B TOCTiKEHHSX, K1
MPOBOAMIM B yMOBAaX HECTIHKOTO Ta JIOCTATHHOTO 3BOJIOKEHHS BUBUYAIMCH
o0csTr HAIXOIDKEHHS OPTaHiuHOI PEYOBHHU Ta CIIEMCHTIB KUBIICHHS Y
IPYHT 3 MOOIYHOIO TPOJYKIIEI0 Ta iX BIUIMB HAa BPOXKAHHICTH KYJIBTYP
CIBO3MIHH.

B yMoBax HecTiHKOro 3BOJIOKEHHS 3a 3aCTOCYBaHHS Ha JOOPHBO
mo0iyHOT TPOAYKIII Yy TPYHT HAIAXOAWJIO OPTraHiyHOI pPEYOBHHHU Y
ByryeneBoMy ekxBiBaneHTi 1,41-1,61 T/ra ciBo3MmiHHOI IuIONI: y TJIOMO-
3MiHHIN ciBo3MmiHi (Ipocamaux 30%, 6000Bux 30%) — 1,75 T/ra, y 3epHO-
npocanHii (nmpocamaux 40%, 606oBux 10%) — 1,41 T/ra, y miogo3MiHHii
(mpocamuux 16,7%, 6060Bux 33%) — 1,61 1/ra. 3a BHeceHHs THOIO 8,3-12
T/ra CIBO3MIHHOI IIIONII OOCSTH HAIXOMKEHHS OPraHidYHOI PEYOBHHH Y
BYIJICIICBOMY CKBiBaJieHTI craHoBmwiml,21-1,58 T/ra, mo NOpiBHAHO 3
no6iYHO0 MpoayKIieto Oyno meHmuM Ha 0,17-0,32 T/ra ciBO3MiHHOI IITOMII.
[loGiyna mnpoxykmis 3abe3nedyBajia IPYHT OPraHIiYHOIO PEYOBHHOIO B
KUTBKOCTI €KBIBaJICHTHIH BHECEHHIO TNpuUOIM3HO 8 T THOW Ha 1 ra
ciBo3MiHHOI ot (puc. 6.16).

3a OCTaTHROTO 3BOJIOXKCHHS Y JAHI CIBO3MIHH 3 TOPOXOM
HaOUIbIIe OpraHiuHOI PEYOBMHM HAAXOAWIO y TPYHT 3a BHECEHHS
MoOIYHOI TMPOAYKIIT i 3esleHOT MacH Tipuuil Oioi, MO0 y BYIJIELEBOMY
ekBiBasieHTI crtaHoBuino 2,17 t/ra. Buecenns 13,3 T rHoro Ha | ra
CIBO3MIHHOI IJIOHIi 30aradyBajio IPYHT OpPTraHIYHOK pPEYOBHHOI B
KimpkocTi 1,59 T/ra, mo MOpiBHSHO 3 BHECEHHSM IMOOIYHOI MPOAYKIii i
cuzepary Oyjio MEHIIMM y BYyTJeneBoMy ekBiBasieHTI Ha 0,58 T/ra maHKu
CiBO3MIiHH. 3acTOocyBaHHS Ha JOOpPHBO 3€JeHOi Macu Tipuuii Oinoi 3a
BpoXaHOCTI 24-25 T/ra CynpoBOKYBAJOCH IIOPIYHMMU OOCSTaMu
HaJIXO/KCHHS BYTJICIIO OPTaHiYHOT PEYOBHUHU B IPYHT y KijbkocTi 1,0 T/ra
JIAHKY CiBO3MiHH, 110 OyJI0 €KBiBAJICHTHO BHECEHHIO 8,4 T/Ta THOIO.
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Puc. 6.16 Haaxoa:keHHs BYyIJj1el10 OPraHiuyHUX JIOOPUB y IPYHT
MIT — mo6iuna mpomyKmis;
1 — 3epHO-TIpOCaITHA CIBO3MIHA;
2 — mI0103MiHHA CiBO3MIiHA.

Otxe, 3aCTOCYBaHHS Ha JOOPMBO MOOIYHOI MPOYKIT y CiBO3MiHaX
Jlicocreny 3a0e3mnedyBasio IPYHT OpPraHiYHOI PEYOBHHOIO B KIIBKOCTI, 1110
MepeBUIIyBaio BHeceHHs 8,3-12 T/ra rHow. Taka KUIbKICTh IMOPIYHOTO 1l
HAJXO/DKEHHS CTBOPIOBAjJa YMOBH JUIS PO3IIMPEHOTO BiITBOPEHHS 3amaciB
ryMycy. 3a JIOCTaTHhOT'O 3BOJIOKCHHS, JI¢ BHOCHIIM TOOIYHY MPOIYKILIO Y
MOETHAHHI 13 3€JICHOI0 MACOK0 MPOMIKHUX CHIAEPATBLHUX KYJIbTYp (Tipuuili
0imoi), HAIXOMmKEHHS Yy TIPyHT opraHiuHoi pedoBuHH B 1,37 pazu
MepeBUIIyBano BHeceHHS 13,3 T rHOoro Ha | Ta JIAaHKW CiBO3MIiHH, IO
CTBOPIOBAJIIO MIITHUK (YHIAMEHT JUIS BiJHOBIIOBAJIBHOTO I'yMYCOYTBOpE-
HHS Ta MiJABHIIEHHS IPHPOIHOI POIIOYOCTI YOPHO3EMY THIIOBOTO BHITY-
T'YBaHOTO.

HesBakatoun Ha BUCOKI 00CATH HAIXO/KSHHS OpPraHiqYHOI PEYOBUHH,
3aCTOCYBaHHS MMOOIYHOT MPOMYKIi 3MEHIIYBaJl0 TMOPIBHIHO 3 THOEM
BHECCHHS IOKMBHUX PEUOBHH y IPYHT. Y YOPHO3EMi OIMIg30JICHOMY ¥
IUTOAO3MiHHIH ciBo3MmiHi (ipocamaux 30%, 6060Bux 30%) 3 BHECEHHIM 12
T THOIO Ha | Ta CIBO3MIHHOI IJIOMII HIOPIYHO y TPYHT HAAXOAWIO —
NeoP30K72, Tomi sk 3 mobGiunoro mponykiiero — N3PoKs,. Biomorizaris
CUCTEMH yIOOpEHHs 3MEHIINJIa BHECCHHS €JIEMEHTIB XKHMBJCHHS Ha | ra
ciBo3MiHHOI IO Ha NogP21 Koo a60 Ha 43% 3a cymoro NPK (ta6u. 6.11).
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Tabauys 6.11 EdexTUBHiCTH OpraHiyHux 100puB y NoJibOBiii ciBo3MiHi
Ha ¢oHi MiHepanbHOI cucTemu ynoopenns, BJICC, 1996-2010 pp.

Ne Bueceno NPK 3 opraniunnmu | [Ipupict ypo:kaiiHocTi Bix
n/n Kyastypn J100puBamMu Opra”iyHux 00puB, T/T2
THiH nodiuHa THil nodiyHa
MPOAYKIList MPOAYKILisS
1 | Sluminp sipuii - NeaP16Ks1 0,82 0,93
2 | Konrommna - - 0,43 0,29
3 |ITmenwuns o3uma - - 0,22 0,12
4 | BypsiKe I[yKpOBi N200P100K240 | N33P10Kes 1,1 1,1
5 |Topox - N76P19Ko7 0,22 0,16
6 | IMmeHuns o3uMa - N2sPsKs2 - -
7 | Kykypyna3a Ha N200P100K240 | NaoP13K7s 0,07 0,04
3epHO
8 |Buko-oBec - Na9P15K 101 0,25 0,17
9 | MMeHuns o3umMa - - - -
10 | Bypsiku I[yKpOBi N200P100K240 |  NzeP11K70 2,5 1,3
Ha 1 ra cisosminnoi miomi |  NgoP30K72 N32PoKs2 0,41 x.on. | 0,28 k.om.

IMpumitka. @oH BHeCeHHS MiHepanbHUX T0OpHUB — NsoPa2sKso Ha 1 ra ciBo3minHOT
il

[IponyKTHUBHICTE CIBO3MIHM 3a 3acCTOCYBaHHS TOOIYHOT TPOIYKIIT
BH3HAYCHO HIKYOIO MOPIBHSIHO 3 BHECEHHsM 12 T rHoro Ha 1 ra ciBos-
MiHHO1 miomi. [ToGiyHa TpoayKIis, Ky 3a0proBayiM Ha (POHI pEeKOMEH-
JoBaHOi 1103 MiHepanbHUX 100puB (NsoP425Kso Ha 1 ra ciBo3MiHHOT
TUTOIIi) TiBUINMIA MPOAYKTHBHICTH ciBo3MiHM Ha 0,28, Tomi SK BHECEHHS
12 1/ra rHOIO — BiAmoBimgHO Ha 0,41 T K.0x./Ta CiBO3MIHHOI TUIONII. Bypsiku
I[yKPOBI Ta KyKypy/3a Ha 3¢pHO HE3HAYHO pearyBajd Ha BHECEHHs Opra-
HIYHUX JOOpUB. YPOXKaWHICTP KOPCHEIUIONIB OypsAKiB IYKPOBHX 3a
BHeceHHs 40 1/ra THOIO (N200P100K240) mimBumumnacey wa 1,1-2,5, 3a BHece-
HH 10019HOT mpoayKIil (N33-36P10-11Kes-70) — HA 1,1-1,3 1/ra. [Ipn mpomy
BHCOKa [103a €JIEMEHTIB JKWBJICHHS, II0 BHOCHJIM Y CKJIJi THOMO, Oya
MmarnoepexTrBHOW. 3actocyBaHHs 40 T/ra THOI TODPIBHSHO 3 NMOOIYHOIO
MPOJYKITi€Er0 301MbIIyBaIO BHECEHHS Yy TIPYHT a3oTy y 5,6-6,1 pasmy,
tdhochopy — y 9,1-10 paswu, kamiro — y 3,4-3,8 pasu, a epekr Bijg iX 3acro-
CyBaHHS OyB MailKe OJTHAKOBUM.

Joza raoro 40 T/ra y micmanii 3a0e3mednsia MiABHIICHHS TPHPOCTY
BpOXKalHOCTI stuMeHro siporo — 0,82 T/ra, ropoxy — 0,22, Buko-BiBca — 0,25
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T/ra, TOJI SIK 3AOPIOBAHHS THUYKH OYpSKIB I[YKPOBHX i SYMiHb SPHA
(N64P16K81) Ta TOpPOX (N76P19K97) — BIIMOBITHO 0,93 Ta 0,16, creben
KyKypya3u Ha 3epHO i BuKo-oBec (N4oP1sKio1) — 0,17 1/ra. BuporryBanms
KOHIOIIMHHM T10 TICJIsAAli THO 3a0€3Me4niio TPHPICT ypOXKaHOCTI 3eyeHoi
Mmacu — 0,43; micisaii rudku OypskiB mykpoBux — 0,29 1/ra.

OTxe, 32 HECTIKKOTO 3BOJIOKCHHS Ha (DOHI PEKOMEHJIOBAHOI JO3H
minepanbHnX 100puB  (NsoP42sKso ma 1 rTa ciBo3MiHHOT ruromii)
3aCTOCYBaHHA Ha JOOpPHBO TOOIYHOI MPOAYKII Ha YOPHO3EMi OIif-
30JICHOMY 3a BIUIMBOM Ha BpOXKalHICTh KyJIbTYp 1 IpPOAYKTHBHICTBH
CIBO3MIHM BH3HAY€HO OJM3BKMM 1O BHECEeHHs 12 T THOWO Ha 1 ra
CIBO3MIHHOI IUIOIII.

Ha dopHO3eMi BWIyTYBaHOMY CEpEIHBOCYTIMHKOBOMY B 3€pHO-
npocanHiid ciBo3MiHi (mpocamHux 40%, 600oBux 10%) 3actocyBaHHS 9
T/ra THOIO 3a0e3MeYnIIo MOpivyHe HAAX0MKeHHS y IpYHT NisP23Kss, Tomi sk
no6iuna npoaykiist — N34PoKyg. BHeceHHs moOiuHOi MpoayKIlii TOPiBHSIHO
3 THOEM 3MCHIIMIO HAIXOMKEHHS y IPYHT €JEMEHTIB >KUBICHHS Ha
Ni11P14Ks Ha 1 Ta ciBo3minHO1 momi (a6o 25% 3a cymoro NPK) Ta 3nu3mimo
MPOXYKTUBHICTH ciBo3Mminn Ha 0,38 T K.oz./ra ciBo3MiHHOT momti (Taba.
6.12).

Brecenns ruuku OypsikiB 1ykpoBux mij ropox (NssPigKoo), staminb
spuii  (NosP21Ki21), kykypymsy Ha 3enenuii kopMm (NsiPi3Kes); comomu
ropoxy min mmenumo o3uMy (NgsPisKeo) 3abe3meumno mpupict
yposkaiinocri Biamosigao 0,03, 0,23, 3,5 ta 0,04 T/ra, Toxi sk micusmis 30
1/ra tHOKO (Njs50P75Kis0) — 0,14, 0,45, 3,5 Ta 0,28 T/ra. He3Baxarouu Ha Te,
10 BHECEHHS €JIEMEHTIB JKMBIICHHS Yy CKJaai moOiuyHoi mpoaykiii Oyio
JIOCUTh BHUCOKHM, IX €(EKTHUBHICTh IMOCTymnanachk micisiaii 30 T/ra THOO.
[Ipuuunoto 1mBOMYy MoOKe OyTH crabKa iHTEHCHBHICTH MiHepaizarlii
MOOIYHOT MPOIYKIIil Ta He30aTaHCOBAHICTh CIEMEHTHOTO CKIIAIy IMOOIYHOT
MpOAyKIii 3a hochopom.

BHeceHHs COJIOMH MIICHUII 03UMOI MmiJ Oypsku IyKpoBi (Noo-27Ps-
10K42-55) 'y JaHIi 3 penpKoo OJiifHO Oyino HeeEeKTHBHHUM, Yy JIaHKax 3
TOPOXOM Ta KyKypylI30l0 Ha 3€JICHHHA KOpM 3a0e3ledrio MpUpicT
KopeHeruroniB — 2,7 ta 3,5 T/ra, Tomi sk BHeceHHs 30 T/ra THOIO
(Nis0P75K1s0) BpoxaifHicTh OypsIKiB I[yKPOBHX B YCIX JIaHKaxX CIiBO3MIiHH
i ABUIIMIIACE BiamoBigHo Ha 3,0, 3,6 ta 4,8 1/ra. 3rigao mocaimkens 10.0.
Tapapika [291] mnigBumeHHS e()EKTHMBHOCTI COJIOMH TIICHHUINl O03UMOT
JISKUTH Y IDIOMIMHI TPUCKOPEHHS TpoIiecy ii MiHepauisamii y IpyHTi, 940ro
MOJKHA JTOCATTH IIITXOM BHECEHHS KOMITCHCAIIHHOI 03K a30Ty.
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Tabauys 6.12 E¢pekTUBHICTH OPpraHiuHuX T100pUB y 3epPHO-NIPOCANHiii
ciBo3MiHi Ha ¢oni miHepasbHoi cuctemu ynodpenns, bL{/ICC,
1996-2007 pp.

Ne Bueceno NPK 3 Ipupicr yposkaiiHocTi Bij
n/n KyabsTypn OpraHiYHHUMU J00pUBAMU OpraHiyHuX J00puUB, T/Ta
THiH nodiyna THil nodiuna
TPOAYKILis NPOAYKIIist
1 |Pexpka omiiina - - 7,6 2.3
2 |ITmenuns o3uma - - 0,17 -
3 |Bypsxku mykpoBi | NisoP7sKiso | N2oPsKaz 3,0 -
4 |Topox - NssP18Koo 0,14 0,03
5 |[lmenums o3uma - N3sP10Kas 0,28 0,04
6 |Bbypsku mykpoBi | NisoP7sKiso | Na2sPoKag 3,6 2,7
7 KyKypyu/:Ba Ha - Ns1P13Kes 3,5 2,2
3eJIEHUI KOpM
8 |Imrenuis o3nma - - 0,40 0,32
9 | Bbypsxu mykpoBi | NisoP7sKiso | N27P10Kss 4,8 3,5
10 | Auminb spuid NogP21Ki21 0,45 0,23
Ha l T'a CIBO3MIHHOL NasP23Ks4 N34PoKag 0,71 k.oxm. 0,33 k.ox.
TIJI0LI1

ITpumitka. ®oH BHeceHHs MiHepanbHUX J00puB — NsoPssKes Ha 1 ra ciBo3MiHHOT
TUTOIITI

Y mnogo3MmiHHIA ciBo3MiHI (mpocamHuX 16,7%, 0606oBuUX 33%)
3acTocyBaHHs 8,3 T/ra THOK 3a0€3MeYnsio HIOPIYHE BHECEHHS y IPYHT
NaP21Kso, mobiunoi mpomykmii — NisP7Ksg. Hanxomkenns y T1pyHT
CJIEMCHTIB JKUBJICHHS 32 BHECEHHS IMOOIYHOI MPOAYKII] MOpiBHSIHO 3 8,3 T/ra
rHoto 3MeHImmiIock Ha Ni7P14K; Ha 1 ra ciBo3minHoi momi (ado 37% 3a
cymoro NPK) i 00yMOBuMIIO 3HWKEHHS MIPOYKTHBHOCTI ciBo3MiHM Ha 0,38 T
K.OJI./Ta CIBO3MIHHOI 1ot (Tabdm. 6.13).

3acrtocyBaHHs Ha JOOPHBO COJIOMH IIIIEHHUINI O3MMOi T OypsKu
ykpoBi (N3sP12Keg), THuky OypskiB 1ykpoBux mig saminb spuit (NeiP15sK77)
3a0e3MeumyIo MPUPICT BpOXKAWHOCTI BimmoBimHO — 1,8 Ta 0,42 T/ra; Tomi sK
npsiva jist 50 1/ra THORO (N2soP125K300) T Oypsiku IyKpoBi Ta HOro micisimist
mix saMiee spuid — BianosiaHo 3,8 Ta 0,60, mo Oyso BummM Ha 2,0 ta 0,28
T/ra. 3a0pIOBaHHS COJIOMHM IMIIECHUIN 03uMOi i1 BUKO-0BeC (N4oPisKor) Oyio
Manoe(eKTUBHAM — IIPUPICT BPOXKAHHOCTI 3eneHoi Macu ctaHoBuB 0,4 T/ra,
TOJI SIK 9eTBEPTOro POKy micisist 50 T/ra rHOIO — 2,2 T/Ta.
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Tabauys 6.13 EdexTUBHICTH OPpraHiyHux 100puB y M10103MiHHii
ciBo3MiHi Ha oni miHepasbHoI cuctemu ynodpenns, BL{/ICC,
2006-2013 pp.

No Bueceno NPK 3 Ipupicr yposkaiiHocTi Bij
n/n Kyabstypn OpraHiYHUMU J00pUBAMU OpraHiyHuX J00puB, T/Ta
THil nodiyna rHil nodiuyna
TPOAYKILis NPOAYKIist
1 |Buxo-oBec - NaoP16Ko1 2,2 0,4
2 | [Mmenuns o3uma - - 0,10 0,06
3 |Bypsku irykpoBi | N2soP125sKs00 | N3sP12Kes 3,8 1,8
4 | Slaminb spuit - Ne1P15K77 0,60 0,42
5 |Konrommuaa - - 2.4 0,08
6 |Ilmrenuirs o3nma - - 0,34 0,15
Ha I ra cisosminiol |\, p ks | NasPiKso | 072 xom | 0,34 xon
TIJTOIII

[Mpumitka. ®oH BHeceHHs MiHepalbHUX M00puB — Na3P43K43 Ha 1 Ta ciBo3MiHHOT
TUTOTI

BupormnyBanns xoHtomuHH 1Mo micisanii 50 1/ra THOO 3a0e3mednsio
MIPUPICT yposkaifHOCTI 3emeHoi Mach — 2,4 T/ra, mcisail THIKH OypsKiB
mykpoBux — 0,08; mmmenui o3umoi — BignosigHo 0,34 ta 0,15 1/ra.

OTxe, 3a HECTIMKOTO 3BOJOXEHHS Ha YOPHO3EMi THIIOBOMY
BUJIYT'YBaHOMY CEpPEIHBOCYTIIMHKOBOMY BHECCHHS IMOOIYHOI y 3epHO-
MpocarHiid Ta TUIOJO03MIHHIN CIBO3MIHAX 3MEHIIYBaJO IIOPIYHE HAIXOJI-
JKeHHS y TpyHT eneMeHTiB xwuBleHHS Ha Nii.17P14Ke11 mopiBHsHO 3
BHeceHHsAM 8,3-9 T THOO Ha 1 ra CiBO3MiHHOI Twiomi i 0OyMOBHIIO
3HIKCHHSI TIPOAYKTHUBHOCTI ciBo3Minu Ha 0,38 T k.om./ra. IligBuimeHHs
e(heKTUBHOCTI MOOIYHOT MPOAYKIIIT JICKUTh Y TUIOIMIKHI 301IbIICHHS J03H
BHECCHHS MiHEpaJIbHUX JOOpPWB. 3ampoBa/KCHHS KOMIICHCAIIHHOTO
YHAOOpEHHS TOJTATKOBO 0 OCHOBHOI JJO3HM MiHEPaTbHUX JOOPHUB CIPUITHME
ONTHUMi3alii eJIeMEHTHOTO CKJagy OpraHi4YHUX JOOpWB, MOCHIUTH
MiHepaTi3aliio POCIUHHUX PEIITOK Ta MOKPALIUTh MiHEPaIbHE YKUBJICHHSI
KYJBTYP.

3a IOCTaTHBOIO 3BOJIOKCHHS Ha YOPHO3EMi THIIOBOMY BHIIYTY-
BaHOMY JIETKOCYIJIMHKOBOMY 3acTOCYBaHHs 13,3 T rHoro Ha | ra naHku
CIBO3MIiHH (TOPOX-TIICHUII O3WUMa-OypsSKH I[YKpOBi) 3a O€3Medmio
miopiuae BHeceHHs y IpyHT Ne7P33Kgo, Tomi sk 3eneHoi macu Tipyuili
0110 moenHaHo 3 MOOIYHOK Tpoaykiiero — NsPi3Ksz. 3a moemananoro
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BHECEHHS MOOIYHOT MPOIYKIIii 1 cuaepaty mopiBHsHO 3 13,3 1/ra rHOMO Ha
1 ra yjaHKM CiBO3MIHM HAAXO/PKEHHS Yy TPYHT €JEeMEHTIB J>KHBIICHHSA
3meHmmIock Ha NisP2Kys Ha 1 ra manku ciBosminm (abo 43% 3a cymoro
NPK), mo 3HH3MII0 CepeaHbOPIYHY NMPOIYKTUBHICTD JaHKH CIBO3MIHHM Ha
0,70 T k.ox./ra (Tabma. 6.14).

Tabauys 6.14 EdexTUBHICTH OPraHiuHuX 100pHUB Yy JaHIi MOJIbOBOY
ciBo3miHu Ha (oHi MiHepanbHOI cucTemu ynoopenns, YJIJICC,
2006-2010 pp.

Bueceno NPK 3 IIpupicrt ypo:xaiinocTi Bin
No KyabTypn OpraHiYHHMH 100pUBAMH OpraHiyHuX 100puUB, T/Ta
n/n rHil cuaepar + rHii cugepar +
I IIIT
1 [Topox - - - -
2 |ITmenuns o3umMa - Ni13P3Ki9 0,06 0,26
3 |Bypsiku wykpoBi | NaooP100Kaso | Ni144P36Ko3 8,0 2,1
Ha 1 ra ciBo3minHOi No7P33Kso | Ns2PisKs7 | 1,28 koon. | 0,58 .oz
TLIOIL

IMpumitka. doH BHeceHHsA MiHepatbHUX H00pMB — NsoP20K3o Ha 1 Ta maHkm
ciBo3minm; I1I1 - moGiyHa MpoIyKIIis.

Husbky edexTuBHICTH 3ax0JiB 0ioJiori3allii BUSBICHO B IOCiBax
OypsKiB I[yKpOBHX. BHECEHHs 3eleHOl Macu Tipuuii Oimoi i comomu
meHnIi o3uMoi i Oypsiku 1ykpoBi (N144P36Ko3) 3abe3neunno mpupict
ypoxkaHOCTI KopeHemnoaiB 2,1 1/ra, Toai sik 40 1/ra rHOI0 (N200P100K240) —
8,0 T1/ra. IlpuumHOIO HU3BKOI e(EKTHUBHOCTI 3axoMaiB OioJyiorizarii €
3HIDKCHHS JO3W BHECCHHS CIIEMCHTIB OKUBICHHS Ta TOPYIICHHS
ONTUMAIEHOTO iX CITiBBiTHOIIICHHSI.

Otmxe, mijBUIIEHHS e(EeKTHBHOCTI MOOIYHOI MPOAYKII JIEKUTH Y
IUIOIMHI 301IbIIEHHS KIJBKOCTI €JIEMEHTIB JKMBJIEHHS Ta OITHUMI3ALil
€JIEeMEHTHOTO  CKJaJi  aJlbTEPHATUBHOTO  OpraHiyHOro  Jg00pHBa.
EdexTuBHIM arpoxiMiyHUM 3aX0Z0M Yy BHpIMIEHHI bOTO MUTAHHSI MOXE
OyTH BHECEHHsS JIOJIaTKOBO O OCHOBHOI JO3M MiHEpAIbHUX TOOpHB
KOMITeHCaliifHOro ynoopeHHs. [IpoBeneHi po3paxyHKH IOKa3ylOTh, IO
3aCTOCYBaHHS Ha JTOOPWUBO MOOIYHOI MPOIYKINl y MOETHAHHI 3 BHECCHHIM
KOMITGHCAI[ifHOro JToOpuBa 3a 00cSIraMyd HaJIXOJKEHHS TIOKHUBHUX
PEUOBMH y TIPYHT TPHUPIBHIOEThCS 1O BHeceHHs 10 T/ra THOIO.
3anpoBa/pKEHHS] TaKOTO arpoxiMidHOrO 3aXO0Jy MOCHJINTH MiHepasi3alliio
POCIMHHUX PEIITOK Y IPYHTI, MiJBUIIUTH JOCTYITHICTh MOKUBHUX PEYOBUH
Ta MOKPAIIUTh YMOBH MiHEPAJILHOTO JKUBIICHHS KYJIBTYpP CIBO3MIHH.
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Jns  BU3HAYeHHS  EKOHOMIYHOI  JIOIIJIBHOCTI  3aCTOCYBaHHS
KOMIICHCALIi{HOI 1031 DOOpUB NpOaHaIi30BaHO MiABUILECHHS IPOLYKTHB-
HOCTI ciBo3minu 3a BHeceHHs 10 kr/ra NPK y ckiaai moGi4HOT IpoayKITii
Ta THOIO, B OCTAHHBOMY KIJIBKICTh BHECEHHS €JIEMEHTIB KHBJICHHS y TPYHT
Oyna Bummoro Ha 25-43% (puc. 6.17).

Mnogo3amiHHa 3epHo-npocanHa MnogoamiHHa [opox-nwexHunus
(npocantnx 30%, (npocantnx40%, (npocanHnx 17%, 031Ma-bypsaku
6060B1x30%) 6060BUx 10%) 6060B1x 33%) LlyKpOBI
80 - 71
3 70| 64 —
[ 58 I
E 601 57
° 48
I 50 -
H | 36
g 40 30
2 30 25
o
£ 20
& 10 4
<
0
o o © © [} (o) 2] © o + o E
2 o - ¢ 2 S | £ C 5 g5,
SE SFg | 8E S o Qc ¥wm% | 8Cc |8mg
§E S g o © g a a2 | A ECE | Qw2
N N St [T ot o ®© s S E
a + a = D (=3 < < 4+ 33 D
3 3t b4 Lo z z Z s zZ*
zZ zZ +
MK =1,1 rmK=1,3 MK=1,5

Puc. 6.17 IlinBunieHHs MPOAYKTUBHOCTI ciBo3MiHM Bij BHeceHHs 10
kr/ra NPK y ckiani opraniuaux noopus

EdextuBHIiCTE OpraHiuHMX MOOpHB 3aiexaia BiJ TiIpOTEPMIHOTO
KoedimieHTa 1 MiIBHIIyBaJach B MIpy 3pOCTaHHS 3BOJIOXKEHHI. Y
TUTO/IO3MIiHHIH ciBo3MiHi (pocamaux 30%, 6060BuX 30%) Ha YopHO3eMi
OMi/I30JICHOMY TiJABHUINCHHS MPOJYKTUBHOCTI CiBO3MIHM Bij BHeceHHs 10
kr/ra NPK y ckiani opraHiyHux g00puB OyJ0 HAWHMKYMM: 32 BHECCHHS
nobigroi mpoaykmii — 30, 12 T rHOfO Ha 1 ra ciBo3MiHHOI Mmiomi — 25
k.om./ra. Buecenns migBumeHoi Ha 43% 3a cymoro NPK xkimbpkocTti
€JIEMEHTIB JKUBJICHHSI Y CKJIafli THOIO MOPIBHIHO 3 MOOIYHOIO MPOIYKIIIE
CYNPOBO/KYBAJIOCH  3HIDKCHHSIM TEMITIB  3POCTaHHS IMPOAYKTHBHOCTI
ciBo3minu. Ile € CBigYEHHSIM TOrO, IO JOJATKOBE BHECEHHS
KOMITEHCAI[IfHOTO  yZIOOpEeHHS 3a [HX YMOB € MaJoe(EeKTHBHUM
arpoxXiMi4HUM 3aX0JIOM, SKHH MpU3Beae 10 3aiiBHX €KOHOMIYHHX BUTpAT.
3a Oiojorizaiii cuUCTeMH YIOOpEHHS IJIOJO3MIHHOI CIBO3MIHM Ha
yopHo3emax omigzoniennx (I'TK=1,1) mokpaieHHs pexxuMy MiHepaizarlii
MOOIYHOI MPOAYKIIl y TPYHTI Ta MiABHIICHHS ii €(eKTHBHOCTI AOLIIBHO
3MiMICHIOBATH MIJSIXOM BHECEHHS KOMITEHCAIIIIHOT 1031 JOOPHB 3a paxyHOK
OCHOBHOI /1031 MiHEpaJIbHUX JJOOPHB.
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Ha ‘{OpHO3eM1 THIIOBOMY ~BHJIYTYBAHOMY ~CEPEIHBOCYTTHHKOBOMY
(I'TK=1,3) migBuimieHHs HpO,Z[YKTI/IBHOCTl ciBO3MiHHU Bix BHeceHHs 10 kr/ra
NPK y ckmazmi modigHoT IpoayKIlii CTAHOBUIIO y 3¢€pHO-TIPOCAIHIH CiBO3MIHI
— 36, miomo3MiHHIN — 48; y CKJIaAi THOIO — BiAmoBimHO 58 i 64 k.om./ra.
Binbima KiTbKICTh €IEMEHTIB JKUBJICHHS y CKJIaJIi THOIO Ha 25-37% 3a cymoro
NPK mopiBHSHO 3 TOOIYHOIO MPOAYKINE 3a0e3Mmedriia BHIII TEMIIH
3pOCTaHHs MPOJAYKTUBHOCTI CIBO3MIHHM, IO CBIAYUTH MPO JOMUIBHICTH 3a
Oiosorizamii BHECEHHS OJATKOBO O OCHOBHOI J03W MiHEpPAJILHUX NOOPHB
KOMITCHCAIITHOTO yIOOpEHHS.

3a JOCTaTHHOTO 3BOJOXKCHHS HAa YOPHO3EMI THUIIOBOMY BHIIYTY-
BaHoMmy JserkocyriuHkoBoMmy (I'TK=1,5) 3pocrtaHHs NpOAYKTUBHOCTI
JIAaHKH CiBO3MiHM 3 TOpoxoM Bijx BHeceHHs 10 xr/ra NPK y cknaai moGiuHOi
MpORyKMii Ta 3e7IeH0] MacH Tipuuili 01101 cTaHOBHIIO — 57, y CKIIa/li THOIO —
71 x.ox./ra. 3acrocyBaHHS OUIBINOI KITBKOCTI CJIEMCHTIB JKHBIICHHS Y
ckmani THowo 3a cymoro NPK Ha 43% 3a0e3medyBajio BHII TEMIH
3pOCTaHHS TMPOJYKTUBHOCTI JIAHKU CIBO3MIiHU TMOPIBHSHO 3 MOOIYHOIO
MPOJIYKITIEX y TIOEMHAHHI 3 CHAEPATOM, IO CBITYUTH IMPO JOMIJIBHICTH
BHECEHHS KOMIIEHCAIIIITHOTO YIOOpEeHHS MOJaTKOBO JI0 OCHOBHOI JIO3H
MiHepambHUX ~ 10oOpuB.  Takmili  arpoximiuyHMH  3axig  30UTBIIUTH
HAJXO/DKEHHS Yy TIPYHT  CIEMCHTIB  JKUBJICHHS, ONTHMI3ye  iX
CIIBBIIHOIICHHS, TIOCHJIUTh MiHEpai3allif0 POCIWHHUX PEIITOK Ta
CHPUATHME T ABUIICHHIO MPOAYKTUBHOCTI JIAHKU CIBO3MIiHH.

OTxe, BHECCHHSI KOMIICHCAIIHHOTO YAOOPEHHS 3a 3aCTOCYBAaHHS Ha
JIO0OpUBO TOOIYHOT TPOMYKIT MoOxe OyTH e(QEeKTHBHUM arpoxiMidHUM
3aX0/I0M MOJAJIBIIOTO MiJBUIICHHS MPOIYKTUBHOCTI ciBo3MiH JlicocTemy.
[Tpu upomy 3a mokasznuka ['TK >1,1 xomneHcariiftHe y1o0peHHs TOMIBHO
MIPOBOJIUTH JOJATKOBO O OCHOBHOI NTO3M BHECCHHS MiHEpabHUX HOOPUB,
I'TK < 1,1 — 3a paxyHOK OCHOBHOI iX J03H.

6.5 MeToau po3paxyHKYy 103 1I00pPUB Ta iX 3aCTOCYBaHHS
6.5.1 Po3paxyHok /103 100pHMB 32 BHeCEHHs MOOiYHOT MpoayKuii

Br3HaueHHS onTUMAaIBHUX 03 MiHEpaTbHUX TOOPUB MiJ IUTAHOBAHY
BpPOXKalHICTh € OJHHUM 13 HaWCKJIAIHINIMX MHUTaHb Cy4acHOI arpoXiMidHOi
HayKd. MeToauKa po3paxyHKy J03 J0OpHB IMOBHHHA BigoOpakaTh HeE
TUTBKH B32€MOBIJTHOCHHH MIX POCIWHAMH, TOOpHUBaMH, I'PYHTOM, ane M
€KOHOMIYHY €()eKTHBHICTb iX 3aCTOCYBaHHS.

A.IL. JlicoBan [177] Big3Hauae, M0 BU3HAYCHHS ONTHMAJIHHHUX JI03
JNOOpUB TOBMHHO BpaxoByBaTH Taki yMOBH: 1) morpedy KyibTyp B
€JIeMEHTaxX »JKWBJICHHS IIiJ] 3alylaHOBaHY BPOXKAWHICT, 2) MOXKIHMBE
BHKOPHUCTAHHS POCIMHAMH TIOKUBHUX PEUYOBHH 13 IPYHTY; 3) KOeQilli€HTH
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BUKOPDHCTaHHS €JIEeMEHTIB JKHMBJEGHHS 13 MiHepalbHUX J00puB; 4)
C€KOHOMIYHI Ta OpraHi3amiiHO-TOCIOAAPChKI YMOBH, SKi BH3HAYarOTh
€KOHOMIUHY €(eKTHUBHICTh Pi3HUX 7103 TOOPUB.

IcHye 3HaYHAa KITBKICTP METOMIB PO3PAXYHKY 103 IOOpHB, IO
CTBOPIOE TIEBHI TPYJHOINI y BMOOpi HalWeeKTWBHIMX i3 HUX. Meton
po3paxyHky  3amporonoBanmii BHIC  Big3HauaeTbess  IpOCTOTOIO
PO3paxyHKiB 1 IPYHTY€EThCS HA MaTepiajax MoJbOBUX JOCIIKECHb.

3rilHO IOTO METOAy J03a JOOpWUB TMia TIEBHY BpPOXAWHICTD
BHU3HAYAETHCS 32 (POpMyIIOr0:

J=(100 - B-T - Kr): Kn, ne )

JI — no3a noOpuB, Kr/ra;
B — BHHOC e1eMeHTIB KUBJICHHS 3aIUTAHOBAHUM BPOXKAEM, KI/Ta;
I' — BMmicT y TpYyHTI 3aCBOIOBaHUX POCIHHOIO ()OPM €JIEMEHTIB JKHBJICHHS,
Kr/ra;
Kr — xoedimieHT BUKOPHCTAaHHS €JIEMEHTIB KUBJICHHS 13 IPYHTY, %;
Kn — koedimieHT BHKOPHUCTaHHS €JIEMEHTIB >KHMBIICHHS 13 MiHEpaJIbHUX
noopus, %.

3a Oiomorizamii CiBO3MIH I Q)opMyna HE BpPaxOBY€ EIIEMEHTH
KHMBJICHHS, SIKIi BHOCSThH B IpYHT y cxiani mobiynoi mpoaykiii. Towmy,
BUHHUKAE HOTpe6a y MonepHBaun ICHyIOIIOI dbopMynH, OOJAIOYH 1O
CHUCTEMH pPO3pPaxXyHKiB KIIBKICTh E€IEMEHTIB, IO BUKOPHUCTOBYETHCS
KyJbTypaMH 3 TOO0IYHOI TPOAYKIi TonepenHuka. [3 3a3HaYeHUMU
BpaxyBaHHsMH (opMyIia HaOyBa€ HACTYITHOTO BUIIISLY:

O=(100 - B-T - Kr—1II- K ) : Kn, ne 2)
Il — HagXOPKEHHS eNIeMEHTIB XKHUBJICHHS Y TPYHT 3 TIOOIYHOIO MTPOIYKII€I0
MoTepeTHuKa, KI/Ta;
K — xoedilieHT BUKOPUCTAHHS €JIEMEHTIB KUBJICHHS 3 TIOOIYHOT
npoxykiii, %o.

IIpakTraHe  BUKOpWUCTaHHS  3a3HaueHoi (opMymun  moTpelye
YCTaHOBJICHHsI 0a30BHX IMOKA3HUKIB: BUHCCCHHS CIICMCHTIB KHMBJICHHS Ha
OJIMHUITI0 BPOXKAI0, KOEPIIiEHTIB BUKOPUCTAHHS €JIEMEHTIB JKUBJICHHS 3
IPYHTY, MiHEpaJbHUX J0OPHB Ta MOOIYHOT npoz[yKun sSIKi BU3HAUYAIOTHCS 32
pe3yIbTaTaMH IOJBOBUX JIOCHI/DKEHb 1 MPUB’SIBYIOThCS 10 KOHKPETHHX
TPYHTOBO-KJIIMAaTHYHUX.

3a maHUMH TOJILOBOTO CTamioHapHOro nociiny Bepxwsimpkoi JCC
(YMOBHU HECTIHKOTO 3BOJIO’KEHHS) BMICT €JIEMEHTIB KUBJICHHS B OCHOBHIM
Ta MOOIYHIM TPOAYKII € BIJHOCHO CTajia BEIMYMHA 1 3aJICKUTH Bill
¢izionoriyaNX 0COOMMBOCTEH Ta BHMOIPKOBOI 3AATHOCTI KyJbTYyp 10 iX
3acBO€EHHS (Ta0. 6.1).
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3a BMICTOM MOXKHMBHUX PEYOBUH B OpPraHax POCIHMH BH3HAYAIOTh BUHOC
N, P,0s, K>O Bpokaem KynbTyp. i 1bOro BEIMUKUHY BPOXKAIO 32 OKPEMUMHU
OpraHaMH MHOXKaTh Ha 1X XIMIYHHMI CKJIaJ.

Hamnpuknan: oTpuMaHHS BpOXaro 3epHa IMIIEHUI o3uMoi 5,78 T/ra
motpebye 3 1 ra azory 120 xr (57,8:0,86-2,39), dochopy 43 «kr
(57,8:0,86-0,85), kamniro 28 xr (57,8:0,86-0,56); Bpoxkato cosiomu 7,15 1/ra
3 1 ra — azory 36 kr (71,5-0,85-0,61), docdopy 12 kr (71,5-0,85-0,19),
kamito 71 xr (71,5:0,85-1,16). 3arampamil (TOCIIOAAPCHKHI) BHUHOC
CTaHOBUTH a30Ty 157, pocdopy 54, kaiito 99 kr/ra.

BuHoC eneMeHTIB kuBJIeHHS Ha | T OCHOBHOI MPOJYKIIiT 3 ypaXyBaHHSIM
BIZIMOBITHOT KIJILKOCTI MOOIYHOT IPOTYKIIii HaBeAeH!I B Tabmwii 6.15.

Ile#t mnoOKasHMK MOKHA 3aCTOCOBYBATH JUIsl BH3HAUCHHS BHHOCY
CIIEMEHTIB YKMBJICHHS 3aIlJIAHOBAHUM BPOXKAEM KYIbTYP.

3a JaHUMH JOCTI/DKCHb, BUKOPHCTAHHS KYJIBTYpPaMH EJICMEHTIB
JKMBJICHHS 13 TPYHTY CTaHOBMJIO: @30Ty (JIETKOTiqpoJii3oBaHOro) — 23-36%,
¢dochopy — 9-13%, xamito — 18-36%. Koedimientn BukopucTanHs Oymu
BUIIi, HDK Ti, IO MPOMOHYIOThCA 10 (ochopy Ha 1-4%, kamito — Ha 3-6%
(Tabmn. 6.16).

Tabauys 6.16 BukopucTaHHS eJIEeMEHTIB 'KHBJIEHHS KyJIbTYpPaMH
ciB03MiHM 3 IPYHTY Ta MiHepaabHuX a00pus, B/ICC, 1996-2010 pp., %

Ne KyabTypa Ipynry MiHepajabHUX 100pHUB
n/n N P20s | K:O N P20s | K:O
1 |TTmrenuns o3uma 34,3 13,4 | 20,6 | 46,8 18,6 374
2 | Bypsxu myKkposi 30,7 11,2 | 36,1 | 36,9 13,1 37,5
3 |Kykypyna3a Ha 3epHO 36,4 14,6 | 32,2 | 27,7 10,7 31,5
4 | Sluminb sipuit 22,8 9,9 23,2 - - -
5 |Topox 31,1 8,6 18,1 - - -
6 |KonrommHa (senena maca) | 34,4 8,8 30,8 - - -
7 | Buko-oBec (3enena maca) 30,8 10,3 | 32,8 - - -

I3 MiHepanmbHHX JOOPUB KYJIbTYpH 3€pHO-OYPSAKOBOI CiBO3MIHH
BHKOPHUCTOBYBaiH a3oTy — 28-47%, docdpopy — 11-19%, kamiro — 31-
38%; mob6iuHOl mpoxaykiii — BiamoBigHO 7-21%, 6-34 Ta 4-20% (Tabm.
6.17).
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Tabuys 6.17 BUKOPUCTAHHA eJIeMeHTIB KMBJIEHHS KYJIbTYpaMu
ciBo3MiHN 3 noOiyHoI mpoaykuii monepennnka, BICC, 1996-2010 pp., %

No KyabTypa IMo6iuna npoxykuis N P20s | KO

n/n NonepeHNKA
1 | Suminb spuit THYKa OypsKiB IyKPOBHUX 21,0 35,7 8,5
2 | Bypsiku IyKpoBi coJIoMa MIIeHHMII 03UMOT 17,4 16,0 10,8
3 |Topox ru4Ka OypsKiB I[yKPOBUX 8,0 8,0 4,2
4 | TTmenuus o3uMa coJIoMa rOpoxy 8,7 13,2 20,3
5 |Kykypyn3a Ha 3epHo | COJIOMa ITIICHMIII O3MMOL 7,3 6,4 4,5
6 | Buxo-oBec cTeOa KyKypya3u Ha 3epHO | 12,2 11,3 5,9

HaBeneni nmani BimoOpakaroTh OCOOJIMBOCTI BUKOPHCTaHHS
€JIEMEHTIB KHUBJIEHHS KYJIbTypaMH B YMOBaX HECTIMKOTrO 3BOJIOKEHHS Ha
IPYHTaX 3 CEpeIHIM BMICTOM PYXOMHUX CHOJYK (hochopy i miaBHIICHUM
KaJliro. 3a 1HIMX YMOB KOe(DII[iEHTH BUKOPUCTAHHS €JIEMEHTIB JKUBJICHHS
NMoTpeOyIOTh YTOYHEHHSI, IO 3B’A3aHO 3 0COOJUBOCTSIMH BUMOT OKPEMHUX
KYJIBTYP JI0 YMOB BHUPOIILYBaHHSI.

3a BU3HA4YeHHS NOTPeOM MiHEpaTbHUX JTOOPUB Tij 3aIlUIaHOBaHY
BpPOKaWHICTh KyJIbTYpP 3a BHECEHHS TOOIYHOI MPOJYKII BPaxoBYHOTh
KIJIBKICTh €JIeMEHTIB JKHBJICHHSA, AKa HAIXOJUTh Yy IPYHT 3 IOOIYHOIO
MIPONYKII€I0 Tonepeanuka. i 1Mporo IIaHOBY BPOXKAHHICTH OCHOBHOI
MPONyKIii TOmepesHNKa MHOXaTh Ha KOe(IIieHT BHXOAy MOOIYHO]
MPOMYKIii Ta BUHOC MOKMBHUX PEYOBHH | T MOOIYHOT PO IyKIIii:

[I=¥Yn-Ks: Bn, ge 3)

1 — HaIXOPKEHHS €JICMEHTIB KUBJICHHS Y TPYHT 3 MOOIYHOIO MPOIYKITIEO
HoTnepeHuKa, Kr/ra;
VY1 — naaHoBa BpOKalHICTh OCHOBHOT MPOAYKIIIT MOTIepeTHUKA, T/Ta;
KB — koedimienT BUX01y modiuHO1 mpoaykitii, %;
B — BHHOC MOKMBHUX PEYOBHUH TIOOTYHOKO MPOIYKIII€I0, KI/T. J{yist
BH3HA4YCHHS BT BUKOPUCTOBYIOTH MaTepiany Tabmuis 6.18; 6.19.

Hanpuknan: nonepeHUKOM OYpSIKIiB IyKPOBHUX € IIICHHIS O3MMa
COJIOMA SIKOi 3a0PIOETHCS HA JOOPHBO. 3a TUTAHOBOI BPOKAHHOCTI MIIIEHUIII
03UMOi 5,4 T/ra y TpyHT 3 MOOIYHOIO MPOAYKII€I0 Hafiine a3oTy — 34,7 K
(5,4 - 1,26 - 5,1), hochopy — 10,9 xr (5,4 - 1,26 - 1,6), xamito — 67,4 xr (5,4
- 1,26 - 9,9).

ANTOPUTM PO3PaxyHKY JIO3W BHECCHHS MiHEpaIbHHUX JOOPHUB TIij
3aIUTaHOBaHy BPOXaWHICTH OYpsIKiB IyKpOBUX (Hampukian 45 1/ra) Oyne
HACTYITHHM:
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KT JI.p./Ta

111 kr m.p./ra

KT J1.p./Ta,

ne 120 Mr/kr — BMICT JIETKOTiJpOJIi30BaHOTO a30Ty Y TPYHTI;

107 Mr/Kr — BMiCT pyXoMoro (Gochopy y TpyHTI;
117 Mr/Kr — BMICT pyXOMOTO KaJIif0 Y TPYHTI;

3 — koeillieHT U IepepaxyHKy B Kr/Ta.

Tasory = (100 - 45 - 3,68 —3 - 120 - 30,7 — 34,7 - 17,4) : 36,9 = 139
Tibocpopy = (100 - 45 - 1,16 -3 - 107 - 11,2— 10,9 - 16,0) : 13,1 =

Hxamito = (100 - 45 - 4,25-3 - 117 - 36,1 — 67,4 - 10,8 ) : 37,5 =148

Tabnuya 6.18 Koediuient (K) Buxoay modiunoi mpoaykuii, BICC, 1996-

2010 pp.
Ne YpouxkaiinicTb, T/Ta
n/m KyabTypu OCHOBHOI mooiTHOT KoedinienT
NPoAYKIii NpoAyKIii

1 CoJjioma IIeHuIi 4,6-5,0 5,8-6,2 1,15

03UMOi 5,1-5,5 6,2-6,8 1,26

5,6-6,0 6,9-7,8 1,29

6,1-6,5 6,7-7,5 1,13

6,6-7,0 6,7-7,0 1,03

2 Conoma ropoxy 2,5-3,0 1,9-2.2 0,76

3,1-3,5 2,2-2,4 0,75

3 Crebua KyKypya3u 5,5-6,0 6,1-6,2 1,09

HAa 3€pHO 6,1-6,5 6,8-7,2 1,11

6,6-7,0 6,9-7,6 1,07

4 I'maxa OypskiB 35-40 14-15 0,39

IYKPOBUX 41-45 17-22 0,46

46-50 18-21 0,43

Tabauys 6.19 BuHoc ejieMeHTIB KuBJeHHs HA 1 T moGiuHOI MpoayKiuii,
BJICC, 1996-2010 pp., kr

Ne KyabTypa N P20s K20
n/n
1 ITienuns o3uma 5,1 1,6 9,9
2 Bypsixu 1iykpoBi 3,5 0,9 4,4
3 Kykypynasa Ha 3epHo 6,9 2,1 14,1
4 T'opox 9,8 2,3 13,6

314 -



Otxe, 3a yMoB Oioyorizamii CiBO3MiH BHKOPHCTaHHS OaJaHCOBO-
PO3paxyHKOBOTO METOIY PO3paxyHKy H03 JOOPHB MOBHHHO BPAXOBYBATH
HaJIXO/DKCHHS €JIEMEHTIB JKUBIICHHS B IPYHT y CKJIJl TOOIYHOT MPOTyKIii
TIOTIEpEe/THUKA Ta BUKOPUCTAHHS X POCIHHAMH.

6.5.2 ArpoekoJioriyna ouiHKa MeTOAiB PO3paxyHKy 103 100pUB

ATpOeKoJIOTiYHa OIliHKa METOMIB PO3paxyHKy 103 J0O0pHUB €
Ba)XXJIMBUM EJIEMEHTOM Ha HUISIXY (OPMYBaHHS CTaJMX CHUCTEM arpapHOro
BUpOOHMITBA. B oOCTaHHI pPOKM TEXHONOTI] BHPOIIYBAHHSI KYyJIBTYp
CTIPSIMOBAaHOI IEpeBaKHO Ha MiHIMAaJi3aIlif0 3aCTOCYBaHHS MiHEpaIbHUX
N0OpHB, a OTPHUMAaHHS BHCOKHX BpOXKaiB BiIOyBaeThCcsd 3a pPaxyHOK
HEOOTPYyHTOBAHOTO BHYEPITYBaHHS POJFOUOCTI TPYyHTIB. ONTHMAaNbHI 103U
3aCTOCYBaHHS MiHEPAIbHUX JOOPHB YCTAHOBIIOIOTHCS MEPEBAKHO 32
pe3yibTaTaMi TOJBOBHX JOCIHIPKeHb, MpPU ILOMY arpoeKoJIoriyHa iX
OIliHKa HE MPOBOJIUTHCS.

locriomapcekmii OalaHC €JIEMEHTIB JKMBIICHHS y TPYHTI 3a 3acTo-
CyBaHHS NOOpPHB y CiBO3MiHaX € ITOKa3HUKOM Oi0TeHHOi CTabiIBHOCTI
rpyHTy. lleli MOKa3HMK 3aCTOCOBaHO MJIsI arpOEKOJIOTIYHOI OIHKH 03
JIOOpHUB y 3epHO-OypsAKOBil CiBO3MIHI, SIKi BU3HAYAIN JIBOMA METOJAMH: 32
pe3ynbTaTaM¥ TIOJILOBHX JIOCTI/DKEHb Ta PO3PaXOBAaHHX MOAN(IKOBAHUM
0alaHCOBO-PO3PaxXyHKOBUM MeTosIoM 3a Mmetoaukoro BHIC. PozpaxyHok
o3 noopuB 3a Meroaukoro BHIC mpoBoawnu mif cepensio 3a 1996-2010
pPp. BPOXKAHHICTh KyJIbTYyp CIBO3MIHH: SUMEHIO siporo — 4,7; MIIeHUIl
o3uMoi — 5,78; OypsikiB IykpoBux — 43,8; KyKypyI3u Ha 3epHO — 6,57;
ropoxy — 3,09; Buko-BiBca — 29,5; koHtomuHu — 23,3 T/Ta.

OCKiIBKM ~ arpOEKOJIOTiYHY OLIHKY BHKOHYBAJIH 3a BBEJICHHS
eJIeMeHTIB Oiosorizamii B cucTeMy yJIOOpeHHS, TO BHUTpaTHa YacTHHA
OayaHCy BKJIFOYaJIa JIUIE BUHOC SJIEMEHTIB JKUBJICHHS TOBAPHUM BPOXKAEM,
a prOyTKOBa HAJIXO/KEHHS €JIEMEHTIB )KHUBJCHHS y CKJIaJi MiHEpaJIbHUX
JI0OpuB, TOOIYHOI MPOYKIIT Ta MOMOBHEHHS I'PYHTY a30TOM 3a PaxyHOK
cuMOioTHYHOI  a30Tdikcarii. BWHOC eleMeHTIB >KUBICHHS TOBapHUM
BPO’KAaEM CTAaHOBHB B CEPEAHBOMY 3a POTALIIO 3€PHO-OYPSAKOBOI CIBO3MIHHM:
azory — 111, docdopy — 38, xamito — 67 kr/ra. HailGinpmry KidbKiCTh
MOXXMBHUX pedoBHH 3a cyMoro NPK BHHOCHIN KOHIOIIMHA Ta BUKO-OBEC —
BimnoBimHO 310 Ta 265 kr/ra. BypsAkd IyKpoBi 3 TOBapHHM YpPOXKaEM
BuHOCHIH 3a cyMoto NPK — 251 kr/ra. Haiimenrire 30iqHIOBaIA IPYHT Ha
€JIEMEHTH >KUBIICHHS 36pHOBI 1 3¢pHOO000BI KYJIbTYpH: MIICHUIIS 03UMa 32
cymoro NPK BunHocuina — 194, kykypyn3a Ha 3epHO — 181, ssuMiHb sipuii —
147, ropox — 172 xr/ra.
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ATrpoeKoJIoriyHa OIliHKa METO/IB PO3PaXyHKY 703 JOOPHB IMTOKa3aa,
IO 3acTOCYBaHHS pPEKOMEHJOBAHOI J03M J0O0pWB (32 pe3y’abTaTaMH
MOJBOBHX  JIOCTIJDKCHB) (opMyBalio BT €MHHN OalaHC e€IEMCEHTIB
JKUBJICHHS B CiBO3MiHi: JedimuT a30Ty cTaHOBUB 38 kr/ra, pocdopy — 3
Kr/ra, kamiro — 20 kr/ra (tadiu. 6.20).

Tabauys 6.20 BajgaHc eeMeHTIB KUBJIEHHS B ciBO3MiHi 3a pi3HUX
MeTOoiB po3paxyHKy 103 noopus, BIACC, 1996-2010 pp.

Metoa po3paxyHKy 103 | BHeceHo 100puB, Kr/ra Bananc, + kr/ra
100puB CiBO3MIiHHOT IJIOIII CciBO3MIHHOI IO

N P05 | KO N P05 | KO

3a pe3ysbTaTamu MojiboBuX | 78 35 47 -33 -3 -20

JOCTIIIB

MonudikoBanuit

0anaHcoBO-pO3paxyHKOBUH | 87 43 51 -24 5 -16

meton BHIC

[TpumiTka. BUHOC eeMEHTIB )KHUBIICHHS CEPEHIM 33 POTAINI0 BPOKAEM KYJIBTYp 3
1 ra ciBo3minnoi ot — Ni11P3sKer.

3acrocyBaHHSI MOAN(DIKOBAHOTO 0AIAHCOBO-PO3PAXYHKOBOTO METOIY
301TBITyBaJI0O BHECEHHS CIIEMEHTIB JKUBJICHHS Ha | Ta CiBO3MIHHOI TUIOMTI
MOPIBHSAHO 3 PEKOMEHI0BAHOIO J03010: a30Ty — Ha 9, hocdopy — 8, kamiro —
4 Kr 1 3MeHITyBaJI0 Ae(IIUT iX y TPYHTI. 3aCTOCYBaHHS JI03U MiHEPaJIbHUX
nmoOpuB, pospaxoBanoi 3a meronom BHIC, dopmyBamo medimur azory y
rpyHTi — 24, Kamiro — 16, Ha ¢oHi qomaTtHOTO OGanmancy dochopy — 5 kr/ra
CIBO3MIHHO] ILIOIIII.

biorenHa crabiNnbHICTD TPYHTY, SKYy pO3paxOBYBaJM 3a CIHIiBBif-
HOUICHHSIM HAaJXOJDKCHHS €JIEMEHTIB JKHUBICHHS y TPYHT JIO arajibHOro ixX
BHUHOCY, 32 PEKOMEHJIOBAHOI /103 BHECEHHs I00pUB (3a pe3ylibTaTaMu
MOJTFOBHUX JIOCTIKEHB) cTaHOBmIa 3a cymoro NPK — 0,74; nosu moGpus
po3paxoBanoi 3a merogoM BHIC — 0,84.

Omxe, 3actocyBaHHs MonudikoBaHoro wmeronqy BHIC 3a
pO3paxyHKiB 1103 JOOPUB 30LJIbIITYBa0 BHECCHHS E€JIEMCHTIB J>KMBIICHHS
MOPIBHSIHO 3 PEKOMEHJIOBAHOKO JI03010 (32 pe3ysibTaTaMU IOJIbOBUX
JocIipKenb) Ha 9-23%, ogHak y TPYHTI IpH 1IbOMY 30epiraBcs Bix’ eMHHHA
OayaHc a30Ty 1 KaJrito 1 GioreHHa cTabUIBHICTE IPYHTY He 3a0e3IedyBaliach.
e € cBigueHHsAM TOTO, IO 3a3HAYSHWH METOJ HE BeJe JI0 3HAYHOTO
301JBIICHHST JIO3U BHECCHHsSI JOOPWB 1 MOro MOYKHa 3aCTOCOBYBaTH 3a
BH3HAYCHHS J103 JOOPWB IIiJl 3alJTAHOBAaHY BPOXKAWHICTh KYyJIbTYp 3a
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sHauenb ['TK<I1,1. 3a T'TK >1,1 no3u noOpuB B OCHOBHE YJIOOpEHHS
TOLITFHO PO3PaxOBYBaTH HOPMATHBHHM METOJOM (32 pe3yJIbTaTaMu
MOJTFOBHX JTOCTI/KEHB) 1 JIOMATKOBO BHOCUTH KOMIICHCAIlIHE yIOOPCHHSI.
3actocyBanusa merony BHIC 3a 3a3HaueHHx yMOB mpu3Bellie 10 HaIMIpHO
BHUCOKHX J103 MiHEpaJIbHUX I0OPUB.

6.5.3 BHecenns 1o0puB 3a Giosorizauii ciBo3min

[puiiomu BHEceHHS NOOPWB € OMHHUM 13 3aXOiB iX e(EeKTHBHOIO
3aCTOCYBaHHS. 32 BBEJICHHS €JIIEMEHTIB OioJorizailii B CUCTEMH yI0O0pEeHHS
3HaYHY KIUJIBKICTh €JIEMEHTIB JKHMBJICHHS BHOCATH B IPYHT Y CKJIaJi poc-
TUHHUX pemToK. Ha BimMiHy Bix THOI, SKHH 3aCTOCOBYETBHCS TIilIT
OCHOBHHUI 00pOOITOK I'PyHTY, BHECEHHS IMOOIYHOI MPOIYKIii MPHUB’I3aHO
JI0 CTPOKIB 30HMpaHHS BPOXKAIO0 TMOIEPETHHUKA. 33 TOMEPEIHHUKIB MIICHHUI
03UMO1, SpUX 3EPHOBUX KyJIbTYp TOJAPiOHEHY MOOIYHY MPOAYKIIIO
(comoMy) pO3KHIAIOTh IO MOBEPXHI MOJA 332 2-3 MICAIll 10 OCHOBHOTO
00po0iTKy, 1m0 moTpedye 3apoOasHHA ii y IPYHT HUISIXOM AWCKYBaHHS Ha
nmbuay 10-20 cM. 3 METOI0 MOCHJICHHS TPOIeCy MiHepami3alii coloMu
PEKOMEHIY€ThCSI BHOCHTH KOMITCHCAIIIHHY /103y MiHepabHUX 100puB. [Ipo
e(eKTUBHICTh TAKOT'O 3aXOJIy BIAMIYAIOCh B JIOCHIHKCHHSIX BITUYM3HSHUX
Ta 3apyOikHUX BueHux [150, 289, 453].

OTxe, 32 BBEICHHS €IEMEHTIB Oioyiorizamii B CHCTeMH ymOOpEeHHS
CIBO3MIH OCHOBHHMH IMPHIOMAaMH BHECEHHS MiHEpAIBbHUX JOOPHB MArOTh
OyTH KOMIICHCAIlIifHE YJOOpPCHHS, BHECCHHS IOOPHB T OCHOBHUIA
00po0ITOK TPYHTY, 3aCTOCYBaHHS a30THUX JOOPHWB Y MiKUBJICHHS. 31
3pOCTaHHSIM 3BOJIOKEHHS, 10 CYIPOBOIKYETHCS IMiJBHIICHHSIM e(eK-
THUBHOCTI THOIO TI0 BiJJHOIICHHIO 0 COJOMH 3€pHOBHX KYIbTYp, JOLUUTHEHAM
MOXe OYyTH BHECEHHsS KOMIIEHCAIIfHOTO YyMOOpEeHHS JI0JaTKOBO IO
OCHOBHOI /103 100puB. Takuii 3axif 30UTBIIUTE 103y BHECEHHS CIIEMCHTIB
JKMBJICHHS 3 TMOOIYHOIO TPOAYKIIEI0 10 piBHS 3aCTOCYBaHHS THOIO,
MMOCWJIMTh TIPOIEC MiHEpami3allii COJOMHM, IO MOXE 3HAYHO ITiIBHIIUTH
e(eKTUBHICTP aIbTEPHATHBHOT'O OPTaHIYHOTO JOOPHBA.

3a HeCTIHKOTO 3BOJIOXKEHHS Ha 4opHOo3eMi omimzonenomy (I'TK=1,1)
e(EeKTUBHICTh 3aCTOCYBaHHS T'HOIO MpPHPIBHIOBATACh JI0 MOOIYHOT
OpoayKIlii. 3a WX YMOB JOJAaTKOBE BHECCHHS KOMIICHCAIIIHHOI [103H
JTOOpUB MpHU3BeAe 0 30UIBIICHHS BUTPAT Ha JOOPHBA 1 HE rapaHTyBaTUME
MiIBUINEHHS BPOXKAWHOCTI KynbTyp. Tomy pamioHampHimmM Oynme
MIPOBEACHHST KOMIICHCAIIIMHOTO yIOOPEHHS 3a paXxyHOK OCHOBHOI 03U
MiHepaJIbHAX JOOpHB, MIO IOCWINTH IpOIeC MiHepadi3alii COJIOMH Y
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IPYHTI 1 HE CYITPOBOXKYBATHMETHCS JIOJJATKOBUMU BUTPATAMH.

3a JI01OMOT0I0 aJanToBaHoi 10 Oiosorizamii GopMyITH PO3paxyHKY
no3 nobpus 3anpornonoBaHoi BHIC wamMu po3paxoBaHO /103M BHECEHHS
JNOOpHB TiJi 3allJaHOBaHY BPOXKaWHICTh KyJBTYp B YMOBax 3€pHO-
OypsIKOBO1 CiBO3MiHM Ha YOPHO3EMi OIiJ30JICHOMY Ba)KKOCYTJIMHKOBOMY
Ta 3ampoNOHOBAHO 3axoiu I1X edekrTuBHOro 3acrtocyBaHHs. Cucremy
yZI0OpeHHsS OCHOBAHO Ha IMMPOKOMY 3aCTOCYBaHHI MOOIYHOT MpOIyKii.
Bona € 30amancoBaHOr0 3a 00IrOM OpraHIYHOI PEUOBUHH, 3a0e3Medye
ONTUMalIbHI YMOBH TpaHc(opMamii pPOCIMHHUX PEmTOK y TPYHTI Ta
e(peKTHBHE BHUKOPUCTAHHS EJIEMEHTIB JKUBJCHHS DPOCIMHAMH MLUIIXOM
nudepenTtmianii BuaiB, Gopm, 103 Ta NPUHOMIB BHECEHHS JOOPUB. Ti
pO3paxoBaHO Ha PIBEHb MPOAYKTHUBHOCTI ciBo3Minm 10 T/ra i Oinbmie B
nepepaxyHKy Ha KOpMOBi oanHUII (Tadmd. 6.21).

Po3pobnena cucrema ynoOpeHHs HaOJIM)Kae BEICHHS arpapHoOro
BHPOOHHUIITBA JIO 3acajl CTAJOTO 3eMJIEKOPUCTYBaHHS, Mi HiMali3ye
nedinuT GanmaHcy €JIEeMEHTIB KUBJICHHS B CIBO3MIiHI, IO 32 ICHYFROUMMH
pexoMeHpamisMiu cTaHOBUTh 10 84-117 xr 3a cymoro NPK Ha 1 ra
CiBO3MiHHOT IUTOmII, Ta 3abe3redye CTIHKWH BiJXHOBIIOBAJIBHUN e(deKT
POIIOYOCTI IPYHTY.

Cucrema ynoOpeHHs mependavyae IHAMBIAYaTbHMA MAXiA A0
3aCTOCYBaHHS MIHEpalbHUX JOOpPWUB TiJl OKPEMO B3SATI KYJBTYpPH 3
ypaxyBaHHSIM (i3iomorigHux mOTped Ta ocobimmBocTel iX pocTy i
PO3BHTKY.

3a BUpONIYBaHHSA OYpSAKIB IIYKPOBHUX OCHOBHHMH IpPHUHOMaMU
BHECEHHS JOOpHUB € KoMmIeHcaliiiHe ynobpenHs (N7o) Ta miJi OCHOBHHM
06pob6iTok rpynTy (N70P110K150).

Kykypya3a Ha 3epHO MOTpeOye 3acTOCYBaHHS KOMIICHCAIIMHOTO
ynobperHs (Ng)) Ta BHeceHHS (ocPopHHMX 1 KamifHMX JOOpHB TMix
OocHOBHHIA 00p06iTOoK TpYHTY (P100Kse0).

[lin mimeHuIo 03uMy, SIKYy BHPOUIYIOTH Micias 6000BUX KYJBTYp, B
OCHOBHE yAOOpeHHs IOIiIbHO BHOCUTH (ochopHi 1 kamiiiHi n1oOpuBa
(PsoKgo) Ta mpoBoauTH OBa MiIKUBICHHS a30TOM CyMapHOIO M03010 80
Kr/ra. Y JaHI 3 TOPOXOM, COJIOMa SKOTO BUKOPHCTOBYETHCS HA TOOPUBO
M MIICHUII0 O03UMy, JJs 3a0e3NedyeHHs ONTHUMAaJbHHX YMOB ii
MiHepasizalii JOIIBHO JOJAaTKOBO BHOCHTH KOMIICHCAIlIHHE a30THE
no6puBO — Nis.
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Buxo-oBec Ta ropox B yMoBax IIi€l IpyHTOBO-KIIMaTHYHOI 30HU
cmabo BiArykyBamuch Ha micmsanmifo 40 T/ra THOIO Ta 3aCTOCYBAaHHS
moOiYHOT TPOAYKIIT IomepenHUKiB. BHeceHHS KoMIeHcaliifHoI a031
MiHEpalbHUX JOOpPHB 3a LUX YMOB HE TapaHTy€ IiJBUIICHHS
e(eKTUBHOCTI aJlbTepHATHBHUX BHIIB OPraHiYHUX TOOPHB i EKOHOMIYHO
Moxe OyTH HeepeKTHBHUM. ToMy 3a0oproBaHHS Ha JOOpPUBO creben
KyKypyJI3H TiJ BHKO-OBeC, THYKM OypsKiB IIyKpPOBHX IIJI TOPOX
PEKOMEHAYETBCA TPOBOANTH ©O€3 BHECEHHS KOMIICHCAIIHOI 03|
TOOpHB.

[licns mpoBedeHHS MAOCTIPKEHb 3 BHUBYCHHSI arpoOeKOJIOTTYHHX
acIleKTiB BILIUBY OioJiorizalii cucTeMu yJoOpeHHs Ha PiBeHb 0i0T€HHOTO
HaBaHTAXXEHHS HA IPYHT, IpoIeciB TpaHcdopmarllii modivHOT mpoayKuii y
IPYHTI Ta iX BIUIMB Ha YAOOpPEHHS KyJIbTYp 3€pHO-OypsSKOBOi CiBO3MIiHH
MOJKHA 3pOOUTH TaKi BUCHOBKHU:

1. 3acTocyBaHHs MOOIYHOI MPOMYKIi Ha JOOPHUBO TMOETHAHO 3
MiHEpaJbHUMH JOOPHUBAMH 3MCHIIYE XiMiUHE HABaHTAKEHHS Ha TPYHT
TIOPIBHSIHO 3 MiHEpaJbHOIO CHCTEMOIO YIOOpPEHHS B YCIX THIAx 3epHO-
OypsixoBoi ciBo3minu 3a cymoro NPK B 1,41-1,58 pazis. [Ipn mpomy BUHOC
a30Ty 3 TPYHTY 3HH3UBCS B CEpeAHBOMY IT0 ciBo3MiHi B 1,33-1,45, docdopy
—1,15-1,30, xamiro — 1,56-1,92 pa3is.

2. bypsku IyKpOBi, KyKypyl3a Ha 3€pHO, IIICHUII O3MMa 3a
3aCTOCYBaHHS Ha JOOpWBO MOOIYHOI MPOAYKIIi CTBOPIOIOTH MEHIIE
OloreHHEe HaBaHTaKEHHS Ha IPYHT, HDXK KOPMOBI KymbTypu. CyMapHHiA
BUHOC OIOT€HHHMX €JEMEHTIB 3 TPYHTy Wia OypsKaMu IYKpOBUMH 3a
MOETHAHOTO BHECEHHS MIiHEpaabHUX JOOpHUB 1 MOOIYHOI TPOAYKIIIT
3MEHIIIYBaBCsI TIOPIBHSAHO 3 MiHEPAILHOIO CUCTEMOIO ynoOpeHHs B 1,65-
2,17 pa3u, nmenwntieto o3umoro — 1,30-1,98, kykypyazoto Ha 3epHo — 1,95,
ropoxom — 1,23-1,52 pasu. [lpm mpoMy 3a BHUpPONIIYBaHHS OYpSKiB
IYKPOBHX 3 I'PYHTY NEPEBaKHO BHHOCHBCS a30T 1 KaJlill, KyKypy/J3u Ha
3€pHO Ta MIICHUL 03UMOI — IEPEBAKHO a30T.

3. 3MeHIIeHHs y 3epHO-OypsIKOBi CiBO3MiHI YacTKH KOPMOBHX
KyJIbTYp 32 BBEIACHHS €JCMEHTIB Oioyorizamii B CUCTeMy yIOOpeHHs
301IBIIy€ PiBEHb PEIUPKYIIAIIi SIIEMEHTIB )KUBIICHHS 1 CIIpusie OiOTeHHIH
CcTaOUTBHOCTI arpOeKOCUCTEM.

4. 3a 3actocyBaHHS Ha JOOpHBO TOOIYHOI TMPOMYKINi ONTUMaTbHUNA
peXuUM  TpaHchOpMaIlii POCIMHHUX PEITOK Yy IPYHTI BHSBJICHO 32
cmiBBimHOMIeHAsT C:N=26-30:1. Po3mmpeHHs BYTIICIIEBO-a30THOTO CIIiBBiJI-
HomeHHs moHay 30 MPU3BOMUTH 0 3MEHIIEHHS KoedirieHTiB rymidikarii
POCIIMHHUX PEIITOK, JIETPECHBHO BIUIMBAE HA JMHAMIKY BMICTY HITPaTHOTO
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a30Ty y IPYHTI Ta HOTipIIye YMOBHU a30THOTO >KUBIICHHS KYJIBTYp. 3BY>KCHHS
BYTJIEIIEBO-a30THOTO CHiBBITHOMIEHHS ()OPMy€e YMOBH IIBU/IIOI MiHepasTi3arii
POCITHHHUX PEIITOK, ajle 3MEHIITY€ aKTHBHICTB ITPOIIECIB TyMidiKartii.

5. EdexTrBHE 3acTOoCyBaHH: 1MOOIYHOT POAYKIIT MOTPeOy€e BHECEHHS
KOMIICHCAI[IHHOI ~ J03W  MiHEepaJbHMX  JOOpHB, IO  ONTHMI3ye€
criBBiHOomeHHs C:N Ta po3mmproe criBBigHomenHs N:P:K 3a ¢ochopom.
OnTUManbHOIO  KOMITCHCAIIMHOK 703010 MiHEpaJIbHHX JOOpHB 3a
3acTocyBaHHS cojoMu mmmeHuni o3umoi  (C:N=77:1) ma rpyHTax
CEepeHhOTO Ta TIABHIICHOTO 3abe3medcHHs ¢GochopoM BH3HAYCHO
BHECEHHA Ha 1 T moOiyHOi nmpoaykitii — NoPs, comomu ropoxy (C:N=43:1) —
NsPs, creben kykypymsu (C:N=57:1) — NsPs. ['muka OypsKiB I[yKpOBUX Ta
3enmeHa maca Tipuumi 0ol (C:N=15-18:1) moTpebyioTs BHeceHHS Ha 1 T
MOOIYHOT MPOTYKIIIT JHIIe KoMITeHcaniiHoi no3u ¢pochopy — Ps.

6. 3acTocyBaHHS Ha JOOpPHMBO TMOOIYHOT MPOAYKIIi Yy 3epHO-
OypsSIKOBUX CiBO3MiHax MOpPIBHSHO 3 BHeceHHsM 8,3-12 T rHoro Ha 1 ra
CIBO3MIHHOI TUIONNI 30UIBIIYE CEPENHBOPIYHI OOCATH HAAXOIKCHHS
OpraHivyHOi PEeYOBMHHU B TPYHT y ByrjeneBoMy ekBiBasienti Ha 0,17-0,32
T/Tra, 3MCHIIYE BHECCHHS CIIEMCHTIB JKUBICHHS Ha Nij2gP1s21Ke0 Ta
3HIXKYE TPOIYKTHBHICTH ciBo3MiHu — Ha 0,13-0,38 T k.om./ra ciBO3MIHHOT
mjomr. 3a MOEIHAHOTO BHECEHHA MOOIYHOI MPOAYKII 1 3eleHOi Macu
ripuniii 61101 (32 JOCTaTHBOTO 3BOJIOKCHHS) y JIAHIII TOPOX-IIICHHUIIS
03UMa-0ypsIKU IIyKPOBIi MOPIBHSHO 3 CEPEIHBOPITHIM BHECEHHIM 13,3 T/ra
THOIO HAJIXO/DKCHHS OPTaHIYHOI PEUOBHHH Y TPYHT MigBUINY€EThCS HA 0,58
T/ra, BHECEHHS C€JCMCHTIB JKUBJIICHHS 3MEHIIyeTbcss Ha NisPaoKus,
MPOAYKTUBHICTH JAHKH 3HUKYEThCS — Ha 0,45 T K.0[1./Ta JIAaHKU CIBO3MIHH.

7. HopmarmBHuI (3a pe3yiabTaTaMH TOJHOBUX JIOCIHIKCHB) Ta
OanmancoBo-po3paxyHkoBuil (3ampornonoBarnii BHIC) Metomu po3paxyHKy
103 10OpuB 0e3 BHECEHHS KOMIIEHCALIHHOTO YHOOpeHHS (OpMYyIOTh Yy
ciBO3MiHI aedinuT OanaHCy a30Ty 1 Kamito — BignoBigHo 24-33 ta 16-20
Kr/ra CiBO3MIHHOI IUIONIi Ha (OHI HYJIBOBOTO UM JOJATHOrO OajlaHCy
tdocdopy. 3a I'TK>1,1 no3m noOpWB B OCHOBHE YIOOPECHHS JOLIIBHO
BH3HAYaTH HOPMATUBHUM METOJIOM (32 pe3yJbTaTaMH IOIBOBHX
JNOCHTIIKeHb) 1 JIOMaTKOBO BHOCUTH KOMIICHCAIIfHE YAOOpPEHHS, 3a
I'TK<1,1 - O6amancoBo-po3paxyHkoBuM Metogom BHIC 1 BHocuTH
KOMIICHCAIlifiHe yIOOPEHHS 32 paXyHOK OCHOBHOI 71031 JTOOPHB.
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OCYYACHEHI CUCTEMMU
Po3gin YAOOBPEHHA KYJbTYP

7.1 Ilmenunus o3uma
7.1.1 BaraTopa3oBe y100peHHsI MIIEHNLI 03MMOI 230TOM BECHOIO

UucenbHi Cy4yacHi JIOCHIJKEHHS CBiYaTh, 110 MPOBIIHUM
(hakTOpOM OTpUMaHHS BHCOKOI BPOKAMHOCTI 1 SIKOCTI 3€pHAa TMIICHHMII
03uMoOi € a3otHe >XuBieHHS [379, 440, 467]. HaiiBuma edeKTHBHICTH
a30THHUX JOOPHB y MOCiBax MIIEHUI 03UMOi JA0CATaeThes 3a 3-4-pa3oBOro
iX BHECEHHsI YNPOJIOBX IMEpPioay Bererarlii HEBEIMKHMHU JI03aMH B MeEXax
20-60 xr/ra. Bigmauya Big a30THHX TOOPHB ICTOTHO 3pOCTa€, KOJMH iX
BHOCSITh Y HAMBKIIUBINII (a3l POCTY Ta PO3BUTKY POCIUH TaKUX SIK MOCIB,
BECHSIHE KYIICHHS, ITOJOBXKEHHS cTe0Jia Ta HamoBHEHHs 3epHa [377, 407,
416]. 3a manmmu D. Haile, D. Nigussie, A. Ayana [416], Z. Liu, F. Gao, Y.
Liu, J. Yang, X. Zhen, X. Li, Y. Li, J. Zhao, J. Li, B. Qian, D. Yang, X. Li
[440] waiiBuIa TNPOMYKTUBHICTH TMIICHMINI O3UMOI JOcsrajgach 3a
3acTocyBaHHA a30Ty B 7031 120 xr/ra y tpu eramu: 25% mpu cis6i, 50% B
Mepio BECHSIHOTO KYIIeHHS Ta 25% B Iepiol HAIIOBHEHHS 3€PHA.

3a manmmu A.l. KpuBenko [167] B ocTaHHI pOKH MIICHUIST 03UMa
BOCCHU 3a3HA€ HETATHBHOTO BIUIMBY IMOCYILINBOI ITOTO/H, IO MPU3BOIUTH
JIO0 TIOT'AHOT'O KYIIEHHS POCIUH MPOTITOM OCIHHBOTO TMEPioay, a TOMY paHO
HaBECHI B TMepioJl BIJIHOBJICHHS Bereraiii pPOCIMHH MOTPEOYIOTh
M/DKUBJICHHS ~ a30TOM I TNIPUCKOPEHHS  IPOIIECIB  pereHepartii.
EdextuBHIM arpoxiMiuHUM 3aX0J0M 3JaTHUM 3a0€3MEeYHTH POCIHUHU
MIICHUII 03MMOI a30TOM PAHHBOIO BECHOIO € BHECEHHs HITpaTy aMOHIiio
abo cynb(daTy aMOHII0 Ha IMOBEPXHIO MEp3JIOTajaoro rpyHrty [260]. 3a
manumu A. Efretue, M. Gooding, E. White, J. Spink, R. Hackett [407]
BHECCHHS a30Ty TiJ MIICHUII0 O3WMY paHO HaBecHi B IpmaHzii icTOTHO
30UTBIIMITO BPOXKAHHICTE 3epHA.

[HIIM e(eKTHBHUM 3aXO0JI0M IIiIBUINCHHS BPOXKAHHOCTI Ta SKOCTI
3epHa MIICHUII O3MMOi € BHECEHHS aMimHOi (OpMH a30THUX J00pHB
MM03aKOPEHEBO Ha eTarax MoJO0BKeHHS cTe0ja Ta HaroBHEHHA 3epHa [377,
407, 440, 467]. 3a nDocyuUIMBUX IOrOJHUX YMOB I103aKOPEHEBE
MiPKABJICHHS a30TOM MOXKE 3MEHIINTH CTPEC POCIHH Bifl TOCYXH.
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Hocmimankn A.G. Ahmed, M.M. Tawfik, M.S. Hassanein [379], V.
Mandic, V. Krnjaja, Z. Tomic, Z. Bijelic, A. Simic, D. Muslic, M. Gogic
[443], M.Z. Rahman, M.R. Islam, M.A. Karim, M.T. Islam [456], O.S.
Walsh, S. Shafian, R.J. Christiaens [477] BBaxaroTh, IO MO3aKOPCHEBE
MiJHKUBJICHHSA a30TOM € €(EKTUBHUM 3aXOJIOM IMiJBUIICHHS BPOKAMHOCTI
TMIIEHUII 03MMOi B yMOBaX TJ100a71bHOTO MOTETUTIHHS.

3a maanmu Z.A. Wagan, M. Buriro, T.A. Wagan, Z.A. Wagan, S.A.
Jamro, Q.A. Memon, S.A. Wagan [476] mo3akopeHEBE IIiI>KUBICHHS
MIICHUII 03UMO1 5% pO3YMHOM CEUOBHHM Ha €Tall MOJOBKEHHsS cTebia
CIPHSIIO ICTOTHOMY 3POCTaHHIO KIJTBKOCTI 3€peH y KOJOocCi Ta 3a0e31eunsio
BHCOKI TOKa3HMKH BpOXKaWHOCTI 3epHa. HaromicTh Mo3akopeHeBe
MiPKABJICHHS TIICHUIIl 03UMOi CEYOBHHOIO HA €Talli HAIOBHCHHS 3€pHA
ICTOTHO TIIBHIYBaJO BMICT Oika B 3epHi [412].

JIUCKyCIHHMM y HayKOBOMY CEPCIOBHIN € TUTaHHA 00
ONITUMAJIBHOI 103U a30THHUX TOOPUB IiJ MIICHUIIO O3UMY, SKa IEPEBAKHO
Bapitoe Big 70 mo 120 kr/ra [457, 482]. Hocnimkenns nposeneHi y Cepoii
MOKa3ajMW, IO J03a a3oTy 75 xr/ra 3a0e3medymia MaKCHMalbHY
MPUOYTKOBICTh TIIEHUII 03MMOi Ta MiHIMi3yBaja HENpPOIYKTHBHI BTpaTH
a30Ty, TOMI SIK 30UTBIICHHS 103K 10 150 Kr/ra He MPHU3BENIO JO 3HAYHOTO
MiJBUIIICHHS] eKOHOMIYHOI €(DEeKTUBHOCTI 1 CYITPOBOKYBAJIOCh 3pOCTAHHIM
HEMPOAYKTUBHHUX BTPAT a30Ty Y HaBKOJIHIIHE cepenoBuie [443].

30Ha HecTiiikoro 3BoJIOKeHHA. JlOCTi/PKeHHS TIpOBEJeHI B
ymoBax Hectilikoro 3BonoxeHHs (BLI/ICC) Ha wopHO3eMi BHIIyTyBaHOMY
CEPEIHBOCYTIIMHKOBOMY TIOKA3aJii, IO BECHSHI ITiDKUBIICHHS MIICHUII
03UMOT  a30TOM TOKa3alld BHUCOKY eQeKTHUBHICTh 1 3abe3medniin
CTATUCTHYHO 3HAUyIle 30UIbIIEHHS KOMIIOHEHTIB Ti MPOJYyKTUBHOCTI:
KIJIBKOCTI MPOTYKTUBHHUX cTeOel, KiITbKOCTI 3epeH y kKonoci Ta Macu 1000
3epeH.

3a manmmu 2017-2019 pp., oAHOpPA30Be MiHKUBICHHS IMIICHUII
03uMoi a30ToM y 11031 60 Kr/ra, BHECEHEe Ha MEP3JIOTally TOBEPXHIO IPYHTY
PaHHBOKO BECHOK 30UIBIIMIO CTATUCTHYHO JOCTOBIPHO  KUIBKICTh
MPOXYKTUBHHUX cTeben MopiBHAHO 3 hoHOM (hochopHHX 1 KaTiHHIX T00pHB
3435 10 484 na M? (11,3%), 3a 3aranbHoi 1031 a30Ty 80 Kr/ra BHECEHOIO Y
Tpu etanmu — 3 435 o 478 na M? (9,9%), 3a 3aranbHOI 103010 azory 110
KI/Ta BHECEHOTO Y TpH eTanu — 3 435 10 501 na m? (15,2%). MakcumanbHO1
KUIBKOCTI TPOAYKTHBHHX CTE€0E€] JOCATHYTO 3a TPUPA30BOTO BHECCHHS
a30THHX J0OPHUB 3aragpHOI0 103010 110 Kr/ra, mo BKiIroYano 103y azory 60
KI/Ta Ha Mep3JI0Tally ITOBEPXHIO IPYHTY BECHOIO Ta JBa MO3aKOPEHEBi
mipkuBieHas azoroM Ha cranii BBCH 31-32 nosoro 30 kr/ra ta BBCH
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7577 nmo3oro 20 kr/ra. Ile cBiIUUTh, IO B YMOBaxX 3HAYHOTO 3POCTAHHS
TEMIEepaTyp, SKE MPOCTEKYBAJIOCh B yCi POKH JOCHIHKECHB, IIICHUIISI
o3UMa J00pe pearyBajia Ha Oaratopa3oBe BHECCHHS a30THUX JOOPHB, I¢
BHECCHHSI 30Ty Ha MEpP3JIOTAIy MOBEPXHIO IPYHTY PaHHBOIO BECHOKO OYII0
OCHOBOIO 1Ii€i cTparerii 1 CTBOPIOBAJO MIIIHY OCHOBY JJIsi 3POCTAaHHS
KUTIBKOCTI TPOYKTUBHUX cTeden (Tabm. 7.1).

Tabauysa 7.1 KoMOHEeHTH MPOAYKTUBHOCTI MIIIEeHUIi 03UMO] 32
3acToCyBaHHs a30THHUX aopus, BIJICC, 2017-2019 pp.

Ne KinbkicTh KinbkicTh Maca
Bap. Bapianr MPOAYKTHBHHUX 3€pEH y 1000
creber, KOJIOCI, 3epeH,
IIT./M> LIT. Ij
1 |Bbe3 noOpuB (KOHTPOJIb) 421 37 37,5
2 | PeoKeo— Do 435 37 38,9
3 |NeoPsoKeo— mimg opanky 491 37 40,2
4 | ®oH + Naaso— BECHOIO 484 38 41,8
5 | ®DoH + Naazo + *Nc3o 490 38 41,3
6 | ®oH + Naazo+ *Nezo+ **Neoo 478 38 42,0
7 | DoH + Naaso + ¥*Nezo+ **¥Neao 501 39 425
HIPos 323 2.4 0,9
P, % 2,8 1,9 2,6

IMpumitka. N30-60 — BECHOIO MO MEp3I0oTAIOMY IPYHTY; *N3o — IIOUaTOK BHXOMIY B
TpyOKy; **N20— MOJIOYHA CTUTITICTh 3epHA

OliHKa BIUIMBY a30THHUX JOOPHB Ha KUIBKICTh 3€peH y KOJIOCI
moKaszaya, M0 3a3HAYCHWH TIMOKAa3HUK HE 3ajJeKaB ICTOTHO BiI YMOB
A30THOTO JKMBJICHHS. BHeceHHs a30THUX JOOpPHB HE3HAYHO 301LTBLIMIIO
3HAYCHHS [HOTO TMOKa3HUKA MOPIBHAHO 3 (poHOM Oe3 a3oTy B Mexax 2,7-
5,4%.

Maca 1000 3epeH iCTOTHO 3aiekayja BiJl 3aCTOCYBaHHS a30THHX
nmobpuB. Y cepeaapomy 3a 2017-2019 poku a30THI qo0pwBa 301TBIIIIN
Mmacy 1000 3epeH mopiBHSAHO 3 OHOM (GOCHOPHUX i KANIHHUX TOOpUB Ha
7,7-9,3%. HaiticrorHime 3poctanHs macu 1000 3epeH crocrtepiranu 3a
no3u azoty 110 kr/ra BHeceHoi y Tpu npuidiomu: Maca 1000 3epen — 42,5 r
31 3pocTaHHsIM 10 (oHY PochopHUX i KanifHuX K100puB Ha 3,4 r. OTpUMaHi
JaHi y3TO/PKYIOTBCS 3 pesynbTatamu gociimkenb FHO. CaBuenko, M.M.
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Mipomniyenko [182], S. Delin, M. Stenberg [302]. Bonu BBakarTh, 1110
BUCOKa e(eKTHBHICTh BHECEHHS a30Ty paHHBOIO BECHOIO, TIepiox
MIPOXOJIOAHOI TOTOMM Ta HU3BKUX TEMIIEpaTyp, Moxke OyTH HaciiJIKOM
HE3HAYHMX HENPOJYKTHBHUX BTpaT a30Ty B arMocdepy Ta UIUISIXOM
BUMMBAHHSI, 10 3017bIIy€E HOT0 JJOCTYIHICTb JIJIsl POCIIMH.

Y POKHM JOCHTIKEHb BPOXKAWHICTh MIICHUIII O3UMOI BapitoBaja 3
4,22 t/ra Ha KoHTpOui y 2017 poui 1o 8,04 1/ra 3a mo3u azory 110 xr/ra 'y
2018 pomi 3a cepenHbOi BpOXKAWHOCTI 3epHa Mo jocmigy 3a 2017-2019
pokiB — 6,30 1/ra (Tabmn. 7.2).

Tabauys 7.2 BpoxkaiiHicTh 3epHA NMIIEHUIIi 03UMOI 32 3aCTOCYBAHHS
azoTHux aopus, BI[JICC, 1/ra

Ne BporkaitHicTb 3epHa, Cepenne | BpoxaiiHicTh
Bap. BapianT T/Ta 3a2017- COJIOMH
2017 2018 2019 |2019 pp., | 2017-2019
T/Ta pp., T/ra
1 |be3 nobpus 421 5,86 5,16 5,08 6,6
(KOHTpPOIIB)
2 | PsoKeo— Don 4,42 6,16 5,28 5,29 6,9
3 | NeoPsoKeo— i 4,67 7,14 6,02 5,94 8,3
OpaHKy
4 | DoH + Naaso— 4,80 7,39 7,06 6,42 8,8
BECHOIO
5 |®oH + Naazo+ *Nezo | 4,82 7,40 7,10 6,44 8,8
6 |®DoH + Naazo+ *Nezo | 4,84 7,66 7,30 6,60 9,3
+ **Ne2o
7 |DoH + Naaco+ *Nezo | 4,93 8,04 7,72 6,90 9,6
+ **Ne2o
HIPos 0,21 0,37 0,22 0,25 0,54
P, % 2,6 3,0 3.3 2,9 3,7

ITpumiTtka. N30-60 — BECHOIO IO MEP3IOTAIOMY IPYHTY; *N3o — HOYaTOK BHXOIY B
TpyOKy; **N2o— MOJIOYHA CTUIITICTh 3epHA

3a cepennimu manuMu 2017-2019 pokiB 3aCTOCYBaHHSA a30THHX
JOOpUB B yCiX HOro KOH(ITYpaIlisx 3HAYHO 30UIBIINIO BPOXKAWHICTH 3€pHA
TIIEHHII 03UMOi MOPIBHSIHO 3 (OHOM (OCHOPHUX 1 KaTIHHUX TOOpHB: 3a
OJIHOPA30BOI0 BHECCHHsS a30Ty B 7031 60 Kr/ra Ha Mep3J0Taly MOBEPXHIO
IPYHTY PaHHbOIO BecHO — Ha 21,4%, 3a TpUpa30BOr0 BHECEHHS a30Ty
3aranpHOI0 703010 80 kr/ra — Ha 24,8%, TpUpPa30BOTO BHECCHHS a30Ty
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3aranpHOI0 703010 110 xr/ra — Ha 30,4%. TpupazoBe BHECEHHS a30THHX
JOOpHB 3arajibHOIO 103010 110 Kr/ra 3a0e3medniio HalBHILY BPOXKAHHICTH
3epHa mIeHuti o3uMoi — 6,90 T/ra.

3acTocyBaHHS a30THUX JOOPUB ICTOTHO 30LJBIIWIO CEPEIHIO
BPOYKAMHICTh COJIOMH TIIIEHHIN O3UMOI MOPIBHAHO 3 (oHOM (hocopHHX i
Kanmidaux jpobpuB — Ha 27,5-39,1%. Take 3HauHe 301IbIICHHS
criocTepira  3a yciX KOH(]irypamiii BHECEHHS a30THHUX JOOpHB.
AmHanoriuyai gaHi oTpuMmMaHo B jgochimkeHHsX D. Bobrecka-Jamro, G.
Kruczek, M. Romaniak, W. Jarecki, J. Buczek [392], me mocraTHe
3a0e3MmeueHHsT a30TOM TIICHMINI O3MMOI TPOTITOM BeETeTallii CIPHIIO
301JIBIIICHHIO BPOKAKO 3€PHA Ta COJIOMH IMIICHUII O3UMOI.

BHeceHHs a30THHX TOOPWB CTHMYJIOBAJIO HAKONMHMYEHHS Oika B
3epHi mueHuni o3nmoi. [Ipore, cyTTeBe MiABUIIEHHS BMICTy OilKa B 3€pHI
nopiBHAHO 3 (hoHOM (hocHOpHHX 1 KATIHHUX JOOPHUB CIOCTEPIraly JIHIIE 3a
KoH(irypartiii Tpupa3oBOro BHECEHHS a30THUX JOOPHB 3arajbHOI0 0300
80-110 xr/ra, 1m0 BKJIMOYAJIO I[T03aKOPCHEBE IMIHKUBJICHHS POCIHH
posurHOM cedoBHHH Ha ctafisx BBCH 31-32 nozoro azory 30 kr/ra ta
BBCH 75-77 mo3oto azoty 20 kr/ra. 3a cepemnimu manumu 2017-2019
POKIB, TpHpa30Be BHECEHHS a30Ty MIJBUINWIO BMICT Oilka B 3epHI
nopiBHSAHO 3 (oHOM QocopHUX 1 KamiiHux mobpuB Ha 6,9-7,8% 3a
abcomoTHUX 3Ha4YeHb 12,4-12,5% (puc. 7.1).

12,6
12,4
122

12,5
12,4
12,1
12

12 11,9

11,8
11,6

11,6 11,5
114
11,2

11

Be3 nobpus  P60K60 -  N6O0P60K60 - Do + Naa60 Pon + Naa30 dou + Naa30 dou + Naa60
Don M OPaHKy - BECHOIO +*Nc30  +*Ne30+  + *Nc30+
**Nc20 **Nc20

Bwicr 6inka, %

Puc. 7.1 Bwmicr Oika B 3epHi NIIeHMIi 03MMOI 3a/1€:XKHO Bil cHCTeMH
ynoopennst, BIIJICC, 2017-2019 pp., %

Ipumitka. HIPos — 0,4%); Naaz0-60 — BECHOIO IO MEp3J0TAIOMY IPYHTY; *Neio —
MOYaTOK BHXOAY B TPYOKY; **Nc20— MOJOUHA CTUTTICTH 3€pHA
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30ibIIeHHST BMICTY OiKa B 3epHiI OyJ0 CTAOLIBHHM YIPOIOBK
POKIB TOCTI/KEHHS 1 HE 3aJIeXKall0 BiJ] KOJIMBAaHb MOTOAHUX yMOB. Li maHi
Y3rO/DKYIOThCS 3 pesyibratamu jocmimkenb L. Litke, Z. Gaile, A. Ruza
[439] momo ocoOMBOI PONi  MO3aKOPEHEBUX IMI/HKUBICHH a30TOM Y
HAKOMHMYCHI O1JIKa B 3epHI MIIICHHUIN 03MMOI, pe3yJIbTaTaMH JAOCIIHKEHb A.
Gholami, S. Akhlaghi, H. Shahsavani, N. Farrokhi [412], M. Blandino, F.
Marinaccio, A. Reyneri [389] momo BaKIMBOCTI Mi3HIX IMO3aKOPEHEBHUX
mipkuBiIeHs azotoM, M. Bhatta, T. Regassa, D.J. Rose, P.S. Baenziger,
K.M. Eskridge, D.K. Santra [388], K.J. Jankowski, P.S. Hulanicki, M.
Sokolski, P. Hulanicki, B. Dubis [429] mo/10 3MeHIIICHHsI CTpeCy POCIHH
Bil BIUIMBY BHCOKHX TEMIIEpaTyp Ta TOCYIIIUBOCTI KiiMmary. OTxke,
M03aKOpeHeBE MiPKUBICHHS IMIIEHUII 03MMOi CEYOBHHOIO € e(EeKTHBHUM
3ac000M MMOKpAIEHHS SKOCTI 3epHa B YMOBaX KIIMaTHYHUX 3MiH.

[IpoBeneHHsT  KOpeNALIHHO-pETpeciifHOr0  aHalizy  MOKa3aio
ICTOTHY KOpEJSIIMHY 3aJeKHICTh MDK JI030F0 a30THUX J00pHB Ta
BPOXKAHHICTIO 3€pHA MIIEHHUIIl O3UMOI 3 KOe]illieHTOM aeTepMiHamlii 1> =
0,996-1,0, sxa mpocTexxyBanack B yci poku mociijukeHs (puc. 7.2). Lle
3acBiquye, M0 32 MIHJIMBOTO KJIIMATy i3 HAJI3BHUYANHHO TEIUTUMH Ta 4acoM
CYXHMH TOTOJIHUMH YMOBAMH 3aCTOCYBaHHS IiJBHIICHUX JI03 a30THUX
JNOOpHB HUITXOM 0araTopa3oBOr0 iX BHECEHHS € 3allOpyKOK OTPHMAaHHs
BHCOKHX 1 CTa0lIbHUX BPO’KaiB 3epHa MIICHHUIII 03UMOT.

9 . ©2017 ©2018 2019
2018 Terua i cyxa BecHa

8 y =-6E-05x2 + 0,0241x + 6,1616
R2=10,9997

2019 nyxe TeIL1a i Bojora BecHa
y =-0,0001x? + 0,0368x + 5,286

<0 2=0,9978
S
SR
P I —— S S
5
;54 2017 »xapka i cyxa BecHa
; y =-3E-05x> + 0,0078x + 4,4217
g3 R?=0,996
)

2

1

0

0 20 40 60 80 100 120
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Puc. 7.2 BpoxaiiHicTh 3epHa NuIeHULi 03MMOI 3aJIe5KHO BiJ /103 BHECEHHS
azoTHux a00pus, BIIJICC, 2017-2019 pp.
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PesynbTaTi  KOpENAIiHHO-pErpeciiHOro aHalizy IoKa3alid, II0
30UTBIIEHHS T03M a30THHUX JOOpPHB B yMOBaX HECTIHKOTO 3BOJIOYKEHHS 32
cTpaTerii pO3MUIBHOTO TPUPA30BOTO iX BHECEHHS ICTOTHO KOPETIOBAIIO 3
MiJBUIIEHHSIM BMICTy OUTKa B 3€pHI MIICHUII O03UMOI 3 KoedimieHTOM
netepminanii > = 0,967-0,973 (puc. 7.3). 3a3HaueHa jiHiliHAa 3aI€XKHICTh
MPOCTEXYyBallaCh B yCi POKH JIOCHI/DKEHb 1 HE3HAYHO 3ajiekalia Bif
MOTOTHUX YMOB.

13
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12
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§=0,0103x + 11,581
R2=0,9726

Bwicr 6inka, %
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Puc. 7.3 Bmict 0inka B 3epHi muieHuui o03uMoi 3a/1€:KHO Bil 103U BHeCEHHSI
azoTumux aodpus, BIIJICC, 2017-2019 pp.. 2017 pik — Tera i cyxa BecHa; 2018
pik — mysxe Tema i Bosora BecHa; 2019 pik — jxapka i cyxa BecHa

Omxe, HAaWBUIIOI BPOXKAHHOCTI 3€pHA MILIEHUIII O3UMOi B yMOBax
HECTIMKOTO 3BOJIOKEHHS [OCSTald 3a TPUPA30BOTO BHECCHHS a30THHX
ToOpHUB 3aranbHOI 03010 110 Kr/ra, mo BKIIOYANO BHeceHHS 60 Kr/ra
a30Ty Ha Mep3JIoTaly IOBEPXHIO TIPYHTY PaHHBOIO BECHOIO y QopMi
aMOHIMHOI CeNTpH Ta JBOX IT03aKOPEHEBHX IIi/DKUBIEHb DPO3YMHAMH
ceuoBnan y (azi BBCH 31-32 no3oro aszory 30 kr/ra ta BBCH 75-77
no3or0 20 kr/ra — 6,90 T/ra. Y pOKM JOCTaTHBOI KIJTBKOCTI OMaaiB
yIpoaoBK BererariiHoro nepioxy (2018-2019) a3zotHi 100pHBa iCTOTHIIIE
BIUITMBAIM Ha BPOKaWHICTh 3€pHA MIIEHHUII O3MMOi, HIXK y pik aedinuty
omnaziB (2017). 3navHe 30UTbIIEHHS BMICTy OiKa B 3€pHI MIIEHUII 03UMOi
OTpUMAJTH 32 T03aKOPEHEBOTO MiJUKHUBJICHHS IOCIBIB PO3YMHOM CEYOBHHHU
3a 3arayibHOI /1031 a30THUX A00puB 80 Ta 110 kr/ra. 30iMbIICHHS BMIiCTY
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Ollka B 3€pHI HE 3aJeXKalo BiJl MOTOJHUX YMOB 1 OyJio CTaOiLIBHHM
YIPOJOBXK POKIB TOCTIKEHHS.

30Ha J0CTATHBHOrO 3BOJIOKeHHA. JlOCTi/KeHHS TIpoBeAeHI B
yMoBax goctaTHboro 3BojioxeHHs (YJIICC) Ha yopHO3eMi BHITyTyBaHOMY
JIETKOCYTJIMHKOBOMY TIOKa3aji, 110 010JIOTiYHa MPOJYKTUBHICTh MINEHUIT
03MMOT Ta TOKPAIICHHS SIKOCTI 3epHA 3aJIeXally BiJl OCYYaCHEHHS CHCTEMHU
yIOOpeHHS, SKe MPOBOAMIIOCH IIUIIXOM 0aratopa3oBOr0 BHECEHHS a30THHX
noOpuB BecHO0. Y cepeanboMy 3a 2018-2020 pp. BpokaifHICTh MIIEHHUIT
03UMOi Ha KOHTpOJIi 6e3 moOpuB craHoBwia 4,77 T/ra 3 BapirOBaHHIM IO
pokax jgociipkeHHs B Mexax 4,52-5,18 1/ra. Buecenns docdopHux i
KaJIiiHUX A0O0pHUB 3 OCEHi MijJ TNIMOOKY OpaHKy B 11031 60 Kr/ra He3Ha4YHO
MiIBUIIMIO BPOXKAWHICTH MIIeHUIi o3uMol — Ha 0,24 T/ra 3a abCoMOTHOI
Benmaunm 5,01 T/ra (Tadn. 7.3).

Tabauys 7.3 BpoxkaiiHicTh 3epHA NMIIEHUIIi 03UMOI 32 3aCTOCYBAHHS
azoTHux aopus, YJIIICC, T/ra

No BposkaiiHiCTh 3epHa, Cepenne
Bap Bapianr T/Ta 3a 2018-
2018 2019 2020 | 2020 pp.,
T/Ta
1 | be3 no6puB (KOHTPOJIB) 4,60 4,52 5,18 4,77
2 | PsoKeomig opanky — ®on 4,82 4,69 5,51 5,01
3 | ®oH + Neaso 5,28 5,97 6,80 6,02
4 | ®oH + Ncazo + *Naazo + ¥*Ne2o 5,42 6,25 7,36 6,34
5 ®oH + Neazo + *Nezo + ** Ne2o 5,56 6,08 6,92 6,19
6 | @oH + Necaso + *Naazo + ** Ne2o 5,60 6,67 7,44 6,57
7 ®0oH + Neaso + *Nezo + ** Ne2o 5,72 6,58 7,27 6,52
HIPos 0,29 0,40 0,33 0,36
P, % 2,6 3,0 33 2,9

[Tpumitka: II eTam opranorenesy — cynbdar amoniro (NHs)2SO4 o rpyHTy (Bap.3-
7); IV eran opranorene3y — amoHiiiny cenitpy (NH4)2NOs o rpynry (Bap. 4, 6),
ceyoBuny CO(NH2)2 mo nuctky (Bap. 5, 7); VIII eran opranorenesy — ce4oBUHY
0 JIMCTKY

BpoxaifHicTh 3epHa TIICHHIII O03WMOI ICTOTHO 3pocTajia 3a
OJHOPAa30BOTO  3aCTOCYBaHHS a30THHX JOOpPUB BECHOIO. DBHeceHHs
cynbp(aTy aMOHiI0 MO Mep3JoTaJoMy IPYHTYy BecHOIO B 11031 60 Kr/ra
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MIBUAIITAIIO BPOXKAWHICTh MIIEHHUI[I O3MMOI MOPIBHSHO 3 KOHTposieM Oe3
no6puB — Ha 1,25 T/ra, mopiBHIHO 3 poHOM hocopHHX 1 KaTIHHUX TOOPHB
—ua 1,01 1/ra 3a abcomorHol BenmuuHu 6,02 T/ra. 3a BHECEHHSI a30THOI'O
noOpuBa mpubaBKa BPOXKAWHOCTI 3epHa Y 4,2 pa3u OyJjia BHUIIOIO, HIK Bif
BHeceHHs (hochopHUX 1 KaliiHUX T0OPUB.

3HauHe TMiJBUIICHHS BPOKAWHOCTI 3€pHA TIICHHUII O3UMOI
CIIOCTEpirajJy 3a TPHPAa30BOIO BHECEHHS a30THHX JOOpPHB BECHOM. 3a
3arajgbpHOI 1031 a30Ty 80 Kr/ra 3 BHECEHHSM cynbhaTy amoHiro 30 Kr/ra mo
Mmepanotanomy I1pyHTy (Il eram), amowiitHoi cemitpum 30 kr/ra y dasi
kymenHs (IV eram) Ta mNpoBEACHHS T03aKOPECHEBOTO IIiKUBICHHS
ceyoBuHOO B 1031 20 kr/ra (VIII eran opraHoreHe3y) BpOXaHHICTh
MIIEHUII 03UMOi cTaHoBmIa 6,34 T/ra 3 MEPEBUICHHAM KOHTPOIIO 0e3
nobpuB — Ha 1,57 T/ra. BHeceHHs a30THHX IOOpWB MO IPYHTY y J1Ba
npuiiomu — Nazo (IT etam) + Naazo (IV eran opraHorenesy) Ta npoBeJeHHS
JOJATKOBO  IMO3aKOPEHEBOTO  IMIUKUBICHHS CEUOBHHOIO  ITiJBUIINIO
BpokaliHicTh 3epHa Ha 0,32 T/ra MOPIBHSIHO 3 OJIHOPA30BHM BHECCHHSIM
a30Ty B 1031 60 Kr/ra 1Mo Mep310TaIoMy IPYHTY BECHOIO.

Haiiunry BposkaifHICTh TIIEHHIN O3UMOI OTPUMAH 3a 3arajibHOI
no3u a3oty 110 kr/ra 3 BHeceHHsAM cynbdary amoHiro 60 kr/ra (Il eram) +
amoHniitHoi cemitpu 30 xr/ra (IV eram) + mo3akopeHEBE MiKUBICHHS
cedoBuHOIO B 1031 20 kr/ra (VIII etam opranoreHesy) — BpoxKaiHICTh 3epHA
cTaHoBmwia 6,57 T/ra 3 MEPEeBHIICHHAM KOHTpoiro 0e3 mobpus — Ha 1,80
T/Ta, OIHOPA30BOTO BHECEHHS a30Ty B a031 60 Kr/ra mo Mep3ioTaloMy
IpyHTY BecHO0 — Ha 0,55 T/ra.

MeHm  epeKTHBHUM Yy TOCIiBaX MIICHUIl O03MMOI BH3HAYEHO
mpoBeacHHsT Ha [V erami opraHoreHe3y I03aKOPEHEBOTO IIiIKUBICHHS
ce4oBHHOIO B 7031 30 Kr/ra 3aMicTh BHECCHHS aMOHIMHOI CENITpH IO
MOBEPXHI IPYHTY. 3a 3arajibHOI JO3U a30THHX N0O0puB BecHOIO 80 Kr/ra 3
MPOBEACHHAM JBOX MmipKuBIeHh cedoBuHOo (IV  Tta VI  eran
OpraHoreHe3y) BpoKaifHicTh 3epHa cTaHoBmiIa 6,19 T/ra, 3a mo3u 110 kr/ra
— 6,52, 1m0 NopiBHAHO 3 BHECEHHsAM Ha [V erami opraHorenesy aMOHIHHOT
CeJITpH 1o MoBepxHi IpyHTY B 1031 30 kr/ra 6ymo menmmM — Ha 0,15 Ta
0,05 1/ra, BiammoBimgHO.

AHai3 ypoKaWHOCTI MIICHUIII 03UMOi TIO pPOKaX JOCIHIIKEHb
MoKa3aB, IO B YyMoBax mpoxojogHoi BecHH 2020 poky cepemHs
BpO’KalHICTh 3epHa MO Jociiay Oyna HaiBumow — 6,64 T/ra, Tomi sK 3a
noMipHO Terutoi BecHH 2019 poky — 5,82, HaagmipHo Teruoi 2018 poxy —
5,29 1/ra. Bpoxaitnicte Ha KOHTpoJi 0e3 mobpuB y 2018 poui craHoBMIA
4,60 1/ra, 2019 pori — 4,52 1/ra, 2020 pori — 5,18 T/ra.
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B yci pokum JocimiDKeHb BHECEHHs Cynb(aTy aMoHilo 10
MEp3II0TaJOMy IPYHTY BecHOIO B 1031 60 kr/ra 3abesmeumio cradinbHE
MiABUINEHHS BpOXKaHOCTI 3epHa: mpoxoiogHoi BecHH 2020 poky
BpOXKalHiCcTh 3epHa craHoBWIIA — 6,80 T/Ta, 3a momipHo Teruioi BecHu 2019
poky — 5,97, Hagmipro Teruioi 2018 poky — 5,28 31 30inbIIEHHSAM 10
KOHTpOJto 0e3 mobpuB — Ha 1,62, 1,45 Tta 0,68 T1/ra, BiIMmoBigHO.
Haife(ekTHBHIIMM TI0 MEp3/IOTAIOMY IPYHTY BU3HAYEHO IiPKUBIICHHS
TIIEHHIII 03UMOi a30TOM B YMOBAX MPOXOJIOJHOT BECHH.

OcydJacHEHHsI CHCTEMH YIOOpEHHS IIIEHWII O3UMOI ILIIXOM
TPUPA30BOI'0 BHECEHHS a30THHUX JAOOPHB BECHOIO ITOKA3alio, 0 B YCI POKH
JOCITI/DKEHD TIIIICHWI] O3MMa TIO3MTHBHO BIITYKyBaJlach Ha 3a3HauycHi
arpoximiuni 3axogu. HaledeKkTHBHIIINM Tpupa3oBe  MiHKUBICHHI
TMIICHUII 03MMO1 a30TOM BH3HAUCHO B yMoBax 2020 3a BHECEHHS CyIbdary
amonito 60 xr/ra (Il eram) + amowiitHoi cemitpu 30 kr/ra (IV eram) +
M03aKOPEHEBE IMIHKUBJIICHHA ce4oBHHOI B 1031 20 kr/ra (VIII eran
OpraHOTeHe3y) — BPOXKANHICTh 3epHa cTaHOBHIIA 7,44 T/Ta 3 MepEBUIIICHHIM
KOHTpouTto 6e3 100puB — Ha 2,26 T/ra. B ymoBax 2018 poky B 3a3HaUeHOMY
BapiaHTI BpOKaiHICTh 3epHa craHoBmia 5,60 1/ra, 2019 pomi — 6,67 3
MIEPEBUIIICHHSAM KOHTPOITIO Oe3 mo0puB — Ha 1,00 Ta 2,15 T/ra, BiAMOBiAHO.

301IbIIeHHS] 03U a30Ty MO Mepaiotaiomy rpyHty 3 30 mo 60
KI/Ta Ha T TPUPA30BOTO BHECCHHS Aa30THUX JIOOPHB BECHOO
HalleekTuBHIMMM Bu3HaueHO y 2019 pomi — BpokalHICTH 3epHA
migsummiack Ha 0,42 1/ra, Toni sk y 2018 pomi — Ha 0,18 T/ra, 2020 pori —
na 0,08 /ra.

OTxe, TpUpa30BE BHECEHHS a30THUX JOOPHUB BECHOKO BH3HAYCHO
e(eKTUBHMM arpoXiMi4HMM 3aXO0JIOM, IO 3abe3nedye OTPUMAaHHS
CTaOUTbHUX BHCOKHX BpO’KaiB MIIEeHMIN o3uMoi. HaiiBumny BpokaiHICTBH
MIIEHAIII 03MMOi OTpHMalM 3a BHECEHHs cynbdary amoHito 60 kr/ra (Il
eran) + amoniitHoi cemitpu 30 kr/ra (IV eram) + mno3akopeHeBe
Mi/PKUBJICHHS cedoBuHOO B 1031 20 kr/ra (VIII eram opraHoreHesy):
BpOKalHICTh 3epHA — 6,57 T/ra 3 MEePEBUIIICHHSIM KOHTPOIO 0e3 1oOpuB —
Ha 1,80 1/ra. B ymoBax npoxomnoxHoi Becan 2020 poky 3a3HaueHa CHCTEMa
ynoOpeHHs 3abe3medymia MaKCHUMalbHy e(QeKTHBHICTh, 301IBIIMBIIN
BpOXKaiHICTh 3epHa Ha 2,26 T/Ta.

[IpoBeneHHsT KOPEIAIIHO-pErpeCciifHOr0 aHalli3y MoKa3ayio, II0 B
YMOBax JIOCTATHHOTO 3BOJIOKEHHSI MK /0300 BHECEHHSI a30THHUX J00pHB
BECHOIO Ta BPOXAWHICTIO 3epHa IIIEHHII 03MMOi iCHY€ TiCHa KOPEeJMis 3
koedinienTom nerepminanii r* = 0,8786-0,9942 (puc. 7.4). Kopeunsuis
MPOCTEKYBAJIACh B yCi POKH JOCIIKEHb, 110 3aCBiTUy€E MPO e(PEeKTUBHICTh
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0araTopazoBOTO IMi/DKWBJICHHS TMIISHUI[I O03MMOI a30TOM BECHOK SIK
(axTOpy OTpHMaHHA BHCOKMX 1 CTaOUIBHMX BpOXKaiB B yMOBax
3pOCTaI0YOT0 MOTETUTIHHS KITiMaTy.

651 02018 #2019 ©2020 .
< 6 2020 xono0/1Ha BeCHA 2019 teruia BecHa
s y=0,012x +4,9745 y=-3E-05x2 + 0,0141x + 4,3952
455 2=0,9853
S £
k=
B
S 5 ¢
§ 2018 myxe Terna BecHa
‘% y =0,0049x + 4,6911

4,5 R2=0,8786

4
0 20 40 60 80 100 120

Jloza a3oty, Kr/ra

Puc. 7.4 BpoxaiiHicTh 3epHa NIIEHUI 03MMOi 32aJIe5KHO BiJ /103 BHECEHHS
a30THHUX 100puB BecHow, YJIJICC, 1/ra

[NocuiieHe a30THE JKUBJICHHS MIISHUI O3UMOI 3a paxyHOK
0araTopa3zoBOro  BHECEHHS  a30THHX  JOOpPHB  BECHOIO  CIIPHSLUIO
IHTEeHCUBHOMY pocTy cTeOnoBoi macu. B cepemapomy 3a 2018-2020 pp.
BpOXKalHICTh COJIOMH Ha KOHTpoJi 0e3 moOpuB craHoBwia 5,4 T/ra 3
BapifOBaHHAM y POKH AOCHTIKeHb 3 4,8 no 6,0 T/ra (Tabn. 7.4).

3a BHECEHHA CyNb(]aTy aMOHII0 MO MEP3JI0TAIOMY TPYHTY BECHOIO
B 1031 60 Kr/ra Bpo>KaliHICTh COJIOMH MOPIBHSHO 3 KOHTpOJIeM 6e3 JoOpuB
miaBuImIachk Ha 1,8 1/ra 3a a0COIOTHOIO MOKa3HuKa 7,2 1/ra.

BposkaliHiCTh COJIOMH ICTOTHO 3pOcTaja 3a TPUPA30BOI0 BHECEHHS
a30THUX MOOPHB BECHON. 3a 3araibHoi 103 a30Ty 80 Kr/ra 3 BHECEHHIM
cynbdary amonito 30 kr/ra mo Mepsnoraigomy rpyHty (Il etam), amoHiliHOT
cemtpu 30 xkr/ra y ¢da3i kymenns (IV eram) Ta TnpoBeAcHHS
IT03aKOPCHEBOTO MIKUBJICHHS ced40BUHOIO B 1o3i 20 kr/ra (VIII eram
OpraHOTeHE3Y) BPOXKANHICTh COJIOMH CTaHOBHIIA 7,8 T/Ta 3 MEPEBUILICHHIM
KOHTPOJIIO 0e3 1o0puB — Ha 2,4 T/Ta. 301IBIICHHS 103U a30THUX TOOPUB 110
Mep3J0TaioMy IpyHTY A0 60 Kr/ra Ha (OHI TPUPA30BOTO iX BHECCHHS
BECHOIO IIIBUIIMIIO BPOXKaHHICTL cosiomu o 8,0 T/ra 3 NMepeBUIICHHIM
KoHTpomo 0e3 nobpumB — Ha 2,6 T/ra. IlpoBemeHHs mO3akOpeHEBOTO
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M/OKUBJICHHS cevyoBuHOO (IV eram opraHoreHe3y) 3aMicTh BHECCHHS
aMOHIWHOI CeNTpH MO TOBEpXHI IPYHTYy HE BIUIMBAIO Ha BPOXKAHHICTH
COJIOMH IIIIEHHUII 03UMOI.

Tabauys 7.4 Bnuius 103 Ta cnoco0iB BHECEHHS] A30THUX J00pPUB HA
BpOXKaifHicTh costiomu mmenuui o3umoi, YJIZICC, 1/ra

No BpoxaiiHiCTh COJIOMH, Cepenne
Bap Bapiant T/Ta 3a 2018-
2018 2019 2020 | 2020 pp.,
T/Tra
1 | Be3 no6puB (KOHTPOJIB) 4.8 5,4 6,0 5,4
2 | PsoKeomig opanky — ®oH 5,5 5,4 5,9 5,6
3 | ®oH + Naso 6,9 7,1 7,6 7,2
4 | ®oH + Neazo + *Naazo + ¥*Ne2o 7,5 7,7 8,2 7.8
5 | ®oH + Neazo+ *Nezo + ** Neoo 7,3 7,7 8,1 7,7
6 ®0H + Neaso + *Naazo + *¥* Ne2o 7,6 8,1 8,3 8’0
7 | ®oH + Neaso + ¥*Nezo + ** Neoo 7,8 7,9 8,3 8,0
HIPos 0,3 0,4 0,5 0,4
P, % 2,3 2,4 2,9 2,7

[Tpumitka: II eram opranorenesy — cynbdar amoniro (NHs)2SO4 no rpyHTy (Bap.3-
7); IV eran opranorenesy — amoniliHy cemitpy (NH4)2NOs mo rpynry (Bap. 4, 6),
cedyoBuHy CO(NH2)2 o nuctky (Bap. 5, 7); VIII eran opranorenesy — ceyoBUHY
IO JINCTKY

OTxe, TpUPa30Be BHECEHHS a30THUX JIOOPWB BECHOIO BH3HAYCHO
e(PEeKTUBHUM 3aCO00M MPHUCKOPEHOTO POCTY 1 PO3BUTKY POCIHH MIICHHMIII
03uMOi 1 (OopMyBaHHS BHIOi BpOXKAWHOCTI coiloMu Ha 2,4-2,6 T/ra
MOPIBHSHO 3 KOHTPOJIeM 0e3 ToOpHB.

[locunene a30THE JKHUBICHHS IIICHUIIl O3UMOI 33 PaxyHOK
TPUPA30BOIO BHECEHHS a30THUX JOOPHUB BECHOK ICTOTHO ITiJIBHILUIIO
SKICTh 3epHa Ii€l KyapTypu. Tak, B cepeIHbOMY 3a TPH POKH IOCIHTIKEHb
(2018-2020 pp.) BMicT Oinka B 3epHi MIIEHUNI O03MMOI Ha KOHTpOIi Oe3
nob6puB Ta 3a BHeceHHS PgoKeo miy opaHky OYB HAaWHIDKYMM i CTAaHOBUB
11,1% (puc. 7.5).

Buecennst cynbhaTy aMOHIO TIO MEp3JIOTaJOMy I'PYHTY BECHOKO B
o031 60 kr/ra migBUIIMIO BMIicT Oika B 3epHi mmreHuii go 11,8% 3
MIEepEeBUIIEHHAM KOHTpouTto 6e3 1oopus Ha 0,7%.
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Bwicr 6Ginka, %
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Be3 no6pus  P60K60 miy ®on + Nca60@on + Nea30®Dou + Nca30Don + Nca60 Dou + Nea
(KOHTPOJIb) ~ OpaHKY — +*Naa30 + +*Nc30 + +*Naa30 + +*Nc30 -
Don #NC20  **Nc20  *¥Nc20  **Nc20
Puc. 7.5 BniuB 103 Ta cnoco0iB BHECEHHsI a30THUX J00pUB Ha BMicT Oijika B
3epHi mmenuni osumoi, YJIJICC, 2018-2020 pp., %; IIpumirka: II eran
opraHorenesy — cynbdar amoHito (NH4)2SO4 mo rpynry (Bap.3-7); IV eran
opranoreresy — amoHiiHy cemitpy (NH4)2NO3 no rpysTy (Bap. 4, 6), CEHOBHHY
CO(NH2)2 no nuctky (Bap. 5, 7); VIII eran opranoreHesy — CEYOBUHY MO JIUCTKY

Brmue a30THHX 1OOpHB Ha SKICTh 3€pHA MINEHUIN 03UMOI ICTOTHO
3pOcTaB 3a TPUPA30BOT'O BHECEHHS a30THHUX IOOPHB BECHOIO. 3a 3arajbHOl
nmo3n aszoty 80 Kr/ra 3 BHECGHHAM cynbdary amoniro 30 kr/ra mo
MmepanoTanomy IpyHTy (Il eram), amowniitnoi cemitpm 30 kr/ra y ¢asi
kymenus (IV  eram) Ta mnpoBemeHHS TO3aKOPEHEBOTO ITiKUBIICHHS
cevoBnHOIO B 7031 20 kxr/ra (VIII eram opranorenesy) Bmict Oiika B 3epHi
MIIEHUII 03UMOi cTaHOBUB 12,1% 3 mepeBHIIIEHHSM KOHTPOJIO 0e3 J0OpuB
—mHa 1,0%.

301IbIIEHHS 03U a30THUX JOOPHB MO MEP3I0TaIoMy IPYHTY 110 60
Kr/ra Ha (oHI TPHPa30BOTO iX BHECEHHS BECHOIO (3arajibHa jgo3a a3oty 110
KI/Ta) He BIUIMBAJIO iICTOTHO Ha SIKICTh 3€pHA MIIEHUII 03UMOi: BMICT OiKa
B 3€pHi CTaHOBUB 12,2% 3 TIEpEBHUIIEHHSIM KOHTPOJIIO 0e3 JoOpHB — Ha
1,1%.

HaiiBuImux moKa3HUKIB SKOCTI 3epHa MIIICHMIN 03MMOi JTOCATAIH 32
MIPOBEACHHS NTBOX ITI03aKOPEHEBUX IiKUBIECHs cedoBuHOO (IV Ta VIII
eTanu opraHoreHe3y) Ha (oHi BHeceHHs cyibdary amoHiro 30 Ta 60 kr/ra
o mep3notanomy IpyHTy (Il etam). 3a 3aranpHOI 103K a30THUX A00pUB 80
Kr/ra BMicT Oimka B 3epHi ctaHoBuB 12,3%, no3m 110 xr/ra — 12,5% 3
MEPEBUIIICHHSIM KOHTpOJt0 0e3 moopuB — Ha 1,2% Tta 1,4%, BimmoBigHo.
[IpoBeneHHsT MBOX MO3aKOPEHEBHUX MiKUBIEHs cedoBuHOIO (IV Ta VIII
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€Taly OpPraHOTreHe3y) CIPHUSUIO0 MaKCHMaJbHOMY HAKOIWYEHHIO Oilka B
3epHi, 301IBIIMBIIN HOTO BMICT MOPIBHSIHO 3 OAHOPA30BUM ITiPKUBICHHIM
ceyoBuHoto (VIII eran opranorenesy) na 0,2-0,3%.

PesynbraTti KOpesIiiHO-perpeciiHOro aHamily MoKasaid, Mo B
YMOBaxX JOCTaTHBOTO 3BOJIOKCHHS MDK 301JbIICHHAM JIO3U a30THUX
JTOOpPUB 3a TPUPA30BOrO iX BHECEHHS BECHOIO 1 BMICTOM OuTka B 3epHi
MIICHUIII O03WMOI ICHy€ TiCHA IiHIHHA 3aJEeXKHICTh 3 Koe(ilieHTOM
nerepminanii > = 0,9509-0,9974, ska NpPOCTEXYEThCA B yCi POKH
JOCTIKEeHHS (puc. 7.6).

13
©2018 ©2019 2020
R 12,5 2018 2020
% y=0,012x + 11,402 y=0,0145x + 11412
g 12 R2=0,997 509
\e}
5115 2019
2 ¢ y=0,0132x + 10,697
R>=0,9727
11
10,5
0 20 40 60 80 100 120

Jlo3a a3oty, kr/ra

Puc. 7.6 Bmict Oinka B 3epHi mmeHuni o3uMoi 3aJIesKHO BiJl 103U BHECEHHA
a3oTHux 100puB BecHow, YJIICC. 2018 pik — myxxe Tera BecHa, 2019 pik —
Teruia BecHa, 2020 pik — X0JIoIHa BecHa

Otxe, BHeceHHS 60 kr/ra cymbhaTy aMOHIIO 10 Mep3I0TaIoOMYy
rpyaty (Il eram), mpoBeaeHHs MO3aKOPEHEBOTO ITiPKUBIICHHS CEYOBHHOIO B
no3i 30 kr/ra y ¢asi kymenns (IV eram) Ta 20 kr/ra y ¢asi MoI0o4HO-
BockoBoi cruriocti (VIII eram opraHorenesy) 3a0esnedmsio HaNBHILY
SKICTh 3€epHa MIICHMI O3UMOi: BMicT Oinka B 3epui — 12,5% 3
MIEPEBUIICHHSAM KOHTPOIIO 0e3 nodpus — Ha 1,4%.

OTxe, B yMOBaxX HECTIHKOIO i oCTaTHROTO 3BOJIOXKeHHA JlicocTermy
VYKpaiHu MIIEHHI O03WMa MO3WTHBHO BiAryKyBalach Ha OaraTopa3oBe
BHECCHHS a30THHUX JO0OPUB BECHOIO. 3aCTOCYBAaHHS a30THUX NOOPHB Yy TpHU
eTany - 10 Mep3J0TajloMy IPYHTY BecHOW B 1o3i 60 xr/ra (II eran
opraHoreHesy), y Kinmi ¢a3m kxymeHas B mo3i 30 kr/ra (IV eram) Ta
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MM03aKOPEHEeBe TDKUBICHHS cevdoBHHOK B 1031 20 kr/ra (VIII eram)
3a0e3neuniIy HalBHILY BPOXKAWHICTH 1 AKICTh 3epHa MimeHHIi. B ymoBax
npoxonogHoi BecHm 2020 poky 3a3HavYeHa CHCTEMa  yJIOOpEHHS
3a0e3rnevynia MaKCHUMallbHy €(eKTHUBHICTh, 30UIBIIMBINN BpPOXKAWHICTH
3epHa Ha 2,26 T/ra.

7.1.2 EdexTHBHICTh M03aKOPEHEBOT0 MiKMBJICHHS MIICHHI 03HMMOI
MiKpoejleMeHTaMu

HesBaxkaroun Ha Te, IO a30THE JKUBJICHHS € OCHOBOIO BHCOKOI
BpOXaHOCTI meHuti o3uMoi [407, 443], epeKkTUBHICTH a30THUX TOOPUB
iCTOTHO TIJBHINYETHCSA, KOJM CHCTEMa YJAOOPCHHS IIIICHHIN BKJIIOYAE
MO3aKOPCHEBI  MIDKUBJICHHS  MikpoeneMHTamMu  [439].  3actocyBaHHs
MIKpOZOOpHB  MO30yBa€e  pOCIMHH  ACPIUTY  MIKpOCJIEMEHTIB Y
HaWKpUTHYHII (a3d POCTy 1 PO3BUTKY, MOCHIIOE (OTOCUHTE3, CIPHUSIE
pocTy ix mpomyKTuBHOCTI [53, 348].

[loeqnane  BHECEHHS  a30THUX JOOPHB Ta  IPOBEICHHS
MO3aKOPCHEBUX II/DKUBJICHb MapraHieM MiABHUIUIO BPOXKAaWHICTh 3epHA
MIISHWII 03MMOi, BMICT B HbOMY OiJIKa, CIPHUSAIO HAKOMWYCHHIO B 3€pHIi
MikpoenemeHTiB  Fe, Zn Ta Mn, mIBHOIWIO BMICT B  3epHI
MOJTIHEHACHYEHHX JKUPHHUX KUCIOT 31 criBBigHOmenHsM C18:2/C18:3, mo
ICTOTHO ITOKPAIIMIO XapyoBy LIHHICTH 3epHa [439, 480].

HocmikeHHss mnpoBeldeHI y KpaiHax €Bpomu  3a3HAyaIOTh
MEePCTIICKTUBHICTh TMPOBEACHHS TM03aKOPCHEBHUX I/DKUBICHh KPEMHIEM.
BHeceHHs KpemHII0O Ha KyJIbTypax 3€pHOBOI TPYIH IOCHIIOE iX
PE3UCTEHTHICTh 1O TIOCYXH, IIBUIIYE CTIHKICTh CTEOIUCTOI0 0
BWJISITAHHSI Ta TiIBUIILYE iX O10JOTIYHY MPOIYKTUBHICTH [393, 475, 481].

Hocnimxenns nposeaeHi Ha BIJICC y 2022-2024 poku nokaszaiu,
10 32 BUPOIIYBAaHHS MIICHUII 03UMO1 0e3 BHECEHHS JOOpUB BPOKAHHICTh
3epHa cTaHoBWJa 4,68 T/ra, HaliMeHIIOK BoHAa Oyma y 2024 pomi — 4,21
T/ra, HaiBumoo y 2023 pomi — 5,42 T/ra. Buecenns ¢ocdopHux i
Kamiitaux Jg00puB B 1031 PeoKe 0OyMOBHIIO IUIIe TEHIEHINIO 0
MIiJBUILIEHHS BPOXAWHOCTI 3€pHA, sIKa CTaHOBWIIA 4,74 T/Ta, MO TOPIBHIHO
3 KOHTpoJieM 6e3 100puB Bu3HaueHo BuimuM Ha 0,06 T/ra (Tabm. 7.5).

IIpoBigHMM (aKTOPOM y MiIBHINEHHI BPOKaWHOCTI 3epHA MIICHHUITI
03WMOI BH3HAYCHO a30THE JKUBJICHHSI. BHECEHHs a30Ty y TpU MPHAOMHU
BECHOIO CyMapHOI0 103010 80 Kr/ra, 30KpeMa Mo Mep3JO0TaIOMy IPYHTY
BecHOIO cynbhar amoHito — 30 Kr/ra, mo3akopeHeBO y (a3l BHUXOLY Y
TpyOKy cedyoBuHy — 30 kr/ra, ¢a3i konociHHs cedoBuHy — 20 Kr/ra
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30UTBIIMIIO BPOXKAWHICTh 3€pHA, SKIIO IOPIBHIOBATH 3 KOHTpoJieM 0e3
nobpuB Ha 1,42 T/ra 3a abcomoTHOro mokasnmka 6,10 T/ra. BHeceHmHs
AQ30THUX JOOpWB BECHOIO CTAaTHCTUYHO JOCTOBIPHO  IiJBHIIUIO
BpPOXKalHICTh 3€pHA B YCi POKH JIOCJIJKEHb MOPIBHSHO 3 KOHTpoJieM 0e3
nobpus: y 2022 poni — Ha 1,21 1/ra, 2023 poui — Ha 1,44 1/ra, 2024 pori —
Ha 1,61 1/ra.

Tabauys 7.5 BpoxaiiHicTb MeHHIi 03MMOi 32 0CyYaCHEHHS CHCTeMU
ynoopenns, bI[JICC, 1/ra

Ne Poku Cepenne
Bap Bapianr 2022 12023 | 2004 202?);)2024
1 |Be3 noOpuB (KOHTPOJIb) 441 | 542 | 421 4,68
2 | PeoKeo— Don 4,47 | 5,61 | 4,14 4,74
3 | ®on + N3o+ *N3o+ **Noo 5,62 | 6,86 | 5,82 6,10
4 | DoH + N30+ *N3zo (Mn)+ **N2 (Mn) 5,77 1 6,98 | 6,09 6,28
5 |®on + N3o+ *N3o (Mn, Si)+ **Nao (Mn, Si) | 5,89 | 7,29 | 6,05 6,41
6 |Don + Neo+ *N3o+ **Noo 6,04 | 7,24 | 6,13 6,47
7 | ®oH + Neo+ *N30 (Mn)+ **Nao (Mn) 6,09 | 7,27 | 6,30 6,55
8 |®oH + Neo+ *N3o (Mn, Si)+ **Nao (Mn, Si) | 6,20 | 7,45 | 6,36 6,67
HIPos 0,34 |1 0,31 | 0,27 0,29
P, % 32 | 28 | 3,0 3,1

ITpumitka: N3oco — cynbdar aMoHII0 IO Mep3noTaioMy IpyHTY; ¥*N3o — cedoBHHA
OKpEeMO Ta pa3oM 3 MiKpoaoOpHBaMu MO3aKOPEHEBO y (hazi BUXOAY B TPYOKY;
**N20 — CCUOBHHA OKPEeMO Ta Pa3oM 3 MIiKpOZOOpHBaMH MO3aKOpPeHEeBO y (asi
KOJIOCIHHS

BreceHHs OUTBIIT BUCOKOT JI03U a30THHUX JOOPHUB MO MEP3TIOTAIOMY
IPYHTY BECHOIO MTO3UTHUBHO BILTUBAJIO HA BPOXKAWHICTH IMIICHUIII 03UMOI. 3a
cyMapHOi 1031 a30Ty BecHOro 110 Kr/ra 3 BHECEHHSAM IO MEP3J0TajIoMy
IpyHTY Cyibdary amoHito Ng Ta MPOBEACHHSIM JBOX I03aKOPSHEBUX
MiKUBICHD ce90BHHOIO (N30 + Nyo) 3a0e3neunnn BpoxKaifHicTs 3epHa 6,47
T/Ta, MO MEPEBHIIIO KOHTPOJIL 0e3 BHeceHHs mobpuB Ha 1,79 1/ra. ¥
2023 poui BpoXKaWHICTh 3epHa y IIbOMY BapiaHTi Oyna HaiiBuma — 7,24
1/ra, Toal Ak 2022 ta 2024 pokax BoHa Oyma icTOTHO MeHIow — 6,04 Ta
6,13 1/ra, BiAmoBigHO.

ITinBummenHoO BpOXKAIHOCTI IIIIIEHUIT 03UMOI  CIIPHUSIO
3aCTOCYBaHHS Yy  II03aKOPEHEBE  IMI/DKUBJICHHS  KPEMHIEBOTO  Ta
MapraHieBoro MikpoaoOpuB. MakCUMalbHUA €(PEKT BiJ MPOBEIACHHSI
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M03aKOPEHEeBUX  II/UKUBJICHb  JIOCSTaBCs, KOJM BHOCWIM  OOHWIBa
MikpomoOprBa. BHeceHHs Maprasitio B 1031 3 Kr/ra Ta kpemHito B 103i 0,5
n/ra 'y ¢asi Buxomy B TpyOKy Ta MOBTOPHO Y (ha3i KOJIOCIHHS ITOE€THAHO 3
CEYOBHHOIO 3a0e3Neyriii BPOXKAHHICTh 3epHa IMIIEHHII O03UMOI Ha T
cymapnoi no3u asory 80 kr/ra — 6,41 1/ra, no3u azory 110 kr/ra — 6,67
T/ra. 3a paxyHOK IIi/UKHBJIICHb MIKpOJOOpHUBAMU BPOXKAHHICTH 3epHa
MIIEHHII 03UMO1 3pocna 110 ¢oHy MiHepanbHHX n00puB Ha 0,31 Ta 0,20
T/Ta, BiAMOBiAHO. MikpogoOpuBa CTATUCTUYHO TOCTOBIPHO ITiABHIIMIIA
BpOXKalHICTh 3epHa JIMIIE Ha TJIi cyMapHOi n03u a3ory 80 kr/ra i Taka
3aKOHOMIPHICTh crioctepiranack auiie y 2023 porri. Y iHII poKu Ta Ha Tl
no3u azoty 110 kr/ra mikpomoOpuBa 3a0e3NeUmiId JIUIIEC TCHJISHIO JI0
3pOCTaHHS BpoOXaWHOCTI 3epHa. llozakopeHeBe MiKUBICHHS JIHIIIE
MapraiiieM CyNpOBO/DKYBaJOCh HE3HAYHHM 3POCTAaHHSM BpOXKaHHOCTI
3epHa 1 BU3HaUYeHO MaToe(pEeKTHUBHIM.

3a JTaHUMHU KOPEJSIIIHHO-PETrPECifHOTO aHali3y BCTAHOBIIEHO TiCHY
KOPEJISIIHY 3aJIeKHICTh MIXK BPOXKAaWHICTIO TIIECHHUI[I O3MMOI Ta JI030F0
BHECEHHSI a30THHUX JI00pHB, Koeditient aerepminanii r> = 0,9982-1,0. [lana
3aJICKHICTH CITOCTEPIraiach B yCi pOKH MPOBEACHHS JOCIIKEHB (pHc. 7.7).

7.5 ©2022 ©2023 2024
7 2023 pik
- y=0,015x + 5,621
£ 65 R2 =0,9982 2024 pix
I y = -1E-04x2 + 0,0288x + 4,1
g2 R2=
Q
g 55
Py
< .
£ 5 _ 2022 pik
£ 45— y=0,0143x +4,4714
L R*=1
4
3,5
3
0 20 40 60 80 100 120

Jlo3a a3ory, kr/ra

Puc. 7.7 3anexHicTbh MiK /103010 a30TYy i Bpo:KaifHiCTIO 3epHAa MIIEHULI 03UMOi,
BIJICC

3acTocyBaHHs a30THHX JOOPHUB ICTOTHO IIiJBHIIIIO HAKOIMYCHHS
OiJIka B 3€pHI Ta MOKPAIIWIO AKICTh 3€pHA MIICHUIN 03UMOi. Y KOHTPOJI
0e3 BHeceHHsI MOOpWB Ta 3a BHeceHHS PgoKgo BMICT Oinka y 3epHi OyB
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HaitamwkanM — 11,3%, npu npomy docdopre Ta KamidHEe KUBICHHS HE
BIDIMBAJM Ha SKICTh 3epHA MMIIICHUII 03UMO] (prc. 7.8).

12,6
12,4

12,5
12,3 12,3 124

12,2 12,1 12,1

12
11,8
11,6
11,4 11,3 11,3
11,2

11
10,8
10,6

Bes P60K60  don + don+ don+ Do+ ®on+  Pou +
J00pHB Don N80 N80 + N80 + NI110 NI110 + NI110 -
Mn Mn. Si Mn Mn. Si
Puc. 7.8 BmicT 0inka B 3epHi mimeHHIi 03MMOI 32 OCYYACHEHHSI CHCTEMH
ynodpennsi, BIJJICC, 2022-2024 pp., %; Ilpumitka: Nioco— cymbdar aMoHit0
BECHOIO TI0 MEp3JIOTAIOMY IPYHTY, *N3o — ceUoBHHY Ta MiKpOZOOpHBAa BHOCHIIH
03aKOpeHeBo y (asi Buxomy y TpyOky, **Nao—y (asi KosociHHs

Bwicr 6inka, %

Brecennst a3oTy Tpudi BECHOIO CyMapHOIO 703010 a30Ty 80 kr/ra,
30KpeMa Ccyib(ar aMoHII0 1O Mep3NIoTaioMy IpYHTY B 11031 Njo,
M03aKOPEHEBO Yy (a3i BUXOYy y TPyOKy ce4oBHHY — N3o, (a3i KOJOCIHHS —
Na2o Ha T PeoKeo 3 OCeHI T opaHKy CympOBOIKYBAIOCh HAKOITUYCHHSIM
OinKa B 3epHI MIIEHHUI 03UMOi B KiJIbKOCTI 12,1%, MOPiBHIHO 3 KOHTPOJIEM
0e3 BHeceHHs J00puB BMICT Oinka mimsurmuBes Ha 0,8%. 30UTbIICHHS
CyMapHOI 71031 a30Ty BecHOIO 3 80 mo 110 Kr/ra miaBHIIIIO BMICT OUTKa B
3epHi 10 12,3%, CIPUUMHUBINK 3POCTaHHS MOPIBHSHO 3 KOHTpOJIEeM 0Oe3
BHeceHHs 1o0puB Ha 1,0%.

Hesnaune mimBumieHHS BMicTy Oilka B 3epHI cIocTepiraid 3a
MIPOBEICHHS MTO3aKOPSHEBUX ITKUBIICHh MIKPOJIOOpUBaMH. 32 BHECCHHS Y
¢dasi Buxomy B TpyOKy Ta a3i KOJOCIHHS Maprasio B 1031 3 Kr/ra
MOETHAHO 3 CEYOBHMHOK BMicT Oifka B 3€pHI MiJIBULIUBCS JIMIIE Ha TIi
cymaproi no3u azory 110 xr/ra — Ha 0,2% i cranoBuB 12,5%. Ha Tii no3u
azory 80 Kr/ra WiIKUBICHHS MapraHileM HE MO3HAYMIIOCh ICTOTHO Ha
SIKOCTI 3€pHa IIIEHHUIII 03MMO.

[linBumenHs BmicTy Oinka B 3epHI Ha T 000X J03 a3oTy
CTHOCTEpirajii 3a IIOEIHAHOTO BHECEHHS MapraHil 1 KpeMHII Yy
MM03aKOpPEeHEeBe MM KUBICHHS, sike cTanoBuio 0,1-0,2%. Bwict 6inka B
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3epHi OyB HaWBHIIMI 3a TPUPA30BOIO BHECEHHS a30THHUX JOOPWB IIij
MIICHUITI0 03UMY CyMapHOI0 103010 110 Kr/ra 3 MPOBEICHHSM BOX
M03aKOPEHEeBUX II/DKUBIEHh MapraHieM Ta KpeMHieM y ¢a3i BHXoay y
TpyOKy Ta ¢a3i komociHHS — 12,5%, mo Oyll0 BHIIMM MOPIBHSIHO 3
KOHTpoJieM 0e3 1o6puB Ha 1,2%.

OTxe, HAWBUINOI BPOXXKAWHOCTI Ta HAWKpamoi SKOCTI 3epHa
MIICHUII 03WMOI JIOCSTANIH 32 BHECEHHS a30THHX IOOpPUB TPUYi BECHOIO
cyMapHOI0 103010 110 Kr/ra, 30KpeMa cyinb(ar aMOHII0 IO MEP3JI0TATIOMY
IPYHTY B 1031 Neo, T03aKOpeHEBO Y (ha3i Buxomy y TpyOKy ceuoBHHY — N3,
(a3l komociHHS — Ny TMOEIHAHO 3 MIKPOJOOPUBAMH MapraHIeM Ta
kpeMHieM Ha TIi PeoKeo 3 oceHi miag opaHKy: BpoKaifHiCTh 3epHa — 6,67
T/Ta, BMicT Oika — 12,5%, mo Oyino BUIINM TOPIBHSIHO 3 KOHTpoJeM 0e3
nmobpus Ha 1,99 1/ra Ta 1,2%.

7.2 Bypsiku nyKpoBi
7.2.1 Ocy4acHeHi cucTeMu y100peHHs1 OypsAKiB IyKPOBUX

OTprMaHHS BHCOKHX BpOXKaiB OYypsiKiB I[yKpoBHX Ha AyMKy A.C.
3apumnska, f.I1. Ipes, IBaninu B.B. [117], B.M. ITonsoBoro [244], S.I1.
IBes, H.K. Illnmancekoi [342] neXuTh y IUIONIHHI, KOJIH HOETHYIOTh ITOCIB
ribpunaMu 3 BHCOKHM TEHETHYHUM ITOTCHITIANIOM MPOJYKTUBHOCTI Ta
3aCTOCOBYIOTh OpPraHO-MiHepalbHy CHCTeMY yAOOpeHH:, sKa 3a HHHIIIHIX
C€KOHOMIYHHUX peaiiii Ma€ OCHOBYBAaTHUCh Ha LIMPOKOMY BHKOPHUCTaHHI Ha
JO0OpHUBO MOOIYHOT MPOAYKIIIT CITECHKOTOCIIOIAPCHKUX KYIBTYP.

Hocmimkenns S.I1. LBes [319] cBimuarh, mo 3apoOJISHHS Ha
IOOpMBO  COJIOMH TIICHWII 03WMOi 30aradye TIPyHT OpraHid9HOIO
PEYOBHHOIO Ta €JIeMEHTAaMH >KHBIJIEHHS, IMOKpalrye Horo (i3mko-ximiuHi
XapaKTEPUCTHKU Ta CTPYKTYPY, CTBOPIOIOYH CIIPHATIMBI yMOBH JUIS
MiHEPaJIBHOTO YKUBJICHHS OYPSKIB IIyKPOBUX.

Ha nymxy A.C. 3apummska [97], H.A. Xapuenka [311] cywacHi
TEXHOJIOTii BHPOIIyBaHHSA OYpSAKIB I[yKpOBHX OKpPIM CTBOPEHHS MIIHOI
TEXHOJIOTIYHOT OCHOBHM JUISl peaii3alii TeHeTHYHOTO ITOTEHIially POCIINH
OypsKiB I[yKpPOBUX MAarOTh BKJIIOYATH JO CHCTEMH YHOOpEeHHS 3aco0u
iHTeHCcHU(iKaIlil, SKUMU € MIKpOJA0OpHUBa Ta PETYIATOPU POCTY POCIIUH.

30Ha HecTIIIKOr0 3BOJIOKEHHS.

BinouepkiBcska [ACC. JocmimkenHs mposeaeni y 2017-2019
pOKax B yMOBaxX HECTIHKOIO 3BOJIOXKEHHS Ha YOPHO3eMi BHIYTYBaHOMY
CepeIHbOCYTIIMHKOBOMY TIOKa3alii, L0 BUOIp TiOpHIy, 3acCTOCYBaHHS
ATBTEPHATUBHOTO OPraHO-MiHEPAIbHOTO YAOOpPEHHS Ta MPOBEACHHS
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MMO3aKOPEHEBUX ITi/PKUBIICHb MIKpOJOOpHBAMH Ta PETYJSTOPAMHU POCTY €
e(heKTUBHUMH TEXHOJOTIYHHMH 3aXOJaMH IiJBHUIICHHS MPOIYKTUBHOCTI
OypAKiB IyKpOBHUX.

3a BHpOIIYBaHHS BITUM3HsAHOrO TriOpuma Pomyn Ha dYopHO3eMmi
BUJIYTYBaHOMY Oe€3 3aCTOCYBaHHs JOOpPHB BpPOKaiHICTh KOPEHEIUIOIB B
cepenabomy 3a 2017-2019 poku cranosmiia 38,3 T/ra. 3acTocyBaHHs 5 T/Ta
COJIOMH Ta KOMIIEHCANiifHOI 103 a30Ty Nso BPOKalHICTh KOPEHEIUIONIB
MOPIBHAHO 3 KOHTposieM Oe3 no0puWB MifABHIIMIAcE Ha 5,5 T/ra 3a
abcomoTHOrO ToKa3HuKa 43,8 T/ra, 10 BKa3y€ Ha BHUCOKY BiJI3HBUYUBICTH
riopuaa PoMyi Ha anbTepHaTHBHE OpraHiuyHe 100puBo (Tadi. 7.6).

Tabauys 7.6 BpoxkaiiHicTh OypsAKiB HyKpoOBHX 3a 6ioJiorizaunii Ta
ocyyacHeHHsl cuctemu ynoopenns, BI{/ICC, 1/ra

Ne | ®on opranikun JloopuBa Poxkn Cepenne
Bap | (¢axtop A) (¢axTop B) 2017 2018 2019 | 3a2017-
2019 pp.
1 bes no6pus | bes noGpus (koHTpoONB) | 354 37,3 423 38,3
2 NiooP100K100 52,4 | 66,8 56,4 58,5
3 NiooP100K100+ M 60,1 | 69,1 | 572 62,1
4 NiooP100Ki00+ M + PP 60,9 71,1 60,0 64,0
5 5 T/ra be3 no6pus (koHTpONB) | 37,5 41,0 53,0 43,8
6 coiomn NiooP100K100 56,8 70,5 55,5 60,9
TIIICHUIII
7 | ozumoi + Nso | N100P100Ki100+ M 59,4 72,7 58,4 63,5
8 NiooP100Ki00+ M + PP 61,2 74,3 59,3 64,9
HIPos (daxrop A) 1,0 1.4 13 1,4
HIPos (dpaxrop B) 1,9 2,1 1,7 1,6
HIPos (baxtop A+B) 2,9 3,5 3,1 3,0
[pumitka: M — wmikpogoOpuBo «Makcumyce» (6op) mo3akopeHeBo y (dasi

3MHKaHHS JIHCTKIB y psIOKy Ta Mikpsagmax; PP — perymsatop pocty «Hano-
MiHepaiticy T103aKOpEeHEBO — 3MUKAHHS JINCTKIB Y PAIKY.

Bypsiku 1ykpoBi 100pe BiATYKyBaJHCh Ha BHECEHHS MiHEpaIbHHX
nobpuB. 3a 3acrtocyBaHHS 103U  NigoPi10oKioo 3 oceni mig opaHKy
BpOXKalHICTh KOpeHemtoAiB riopuma Pomyn craHoBmia 58,5 T1/ra, 1o
MOPIBHAHO 3 KOHTpoOJieM 0e3 MoOpMB BH3HaueHO BUIMM — Ha 20,2 T/ra.
I6pua 3Ha4yHO Kpamie BIITYKYBaBCS Ha BHECEHHsS MiHEpaJbHHUX J00pUB
MOPIBHSHO 3 aJIbTEPHATHBHUM OpraHi4HUM (POHOM y00peHHs. MiHepasbHi
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noOpuBa 3a0e3nevriii MPUOaBKy BPOXKAMHOCTI KopeHeruiomiB y 5,0 pasis
BUIIly, H’K BHECEHHS 5 T/Ta COJIOMH MOEAHAHO 3 KOMIIEHCAIHHOIO 03010
a3ory.

Hocute edexTHBHUM B TmOciBaXx OypsKiB IIyKPOBHX BH3HAu€HO
BHECCHHSI MiHEPAILHUX JOOPUB MOEIHAHO 3 ANBTEPHATHBHUM OPraHiYHUM
(hoHnom ymoOpeHHs. 3a 3acTtocyBaHHS 5 T/ra comoMu + Nso + NigoP100Ki00
BpOXKalHICTh KoOpeHemnoAiB Tiopuma Pomyn cramoBmma 60,9 T/ra 3i
30UTBIICHHSM IO a0COJIOTHOTO KOHTPONIO Oe3 mobpuwB Ha 22,6 T/ra, IO
¢oHy MiHepaipHUX 100pUB — Ha 2.4 T/Ta.

[TinBUIIIEHHIO BPOXKaWHOCTI OYpsIKiB IYKPOBUX 32 MiHEPAJIBLHOTO 1
aJbTEPHATUBHOTO OpTaHO-MiHepadbHOro (OHIB yAOOpEHHS CIPHSIIO
BHECEHHS y TT03aKOpEHeBe IMiPKUBICHHSA MiKponoOpruBa Makcumyc (60p).
3a mpoBemeHHs JBOX IO3aKOPCHEBUX IIKUBICHH MIKPOIOOPHBOM
Makcumyc y ¢a3i 3MHKaHHS JIMCTKIB y PSAAKY Ta MDKPSAIASX Ha TII
BHeceHHST NiooP100Kioo BpoXkaiiHICTh KOpeHeIIofiB y Tiopuaa Pomyn
cranoBuia 62,1 t/ra, Ha i 5 1/ra costoMu + Nso + NigoP100Ki00 — 63,5 1/Ta.
3a paxyHOK MikpomoOpuBa Makcumyc (60p) BpoXkaifHICTh KOPEHEIUIONIB
Ha MiHepanbHOMY (OHI ymoOpeHHS minBuIWIach Ha 3,6 T1/Ta,
NIbTEPHATUBHOMY OpraHO-MiHepaJbHOMY — Ha 2,6 T/Ta.

HaiiBumux MOKa3HUKIB ypoOXKalHOCTI OypsKiB IyKPOBUX B
cepenabomy 3a 2017-2019 poku Oyjo AOCATHYTO 3a BHECEHHS Y
MO3aKOPEHEBE  IMIDKUBJICHHSA MikpogoOpuBa Makcumyc (6op) Ta
perynstopa pocty «HaHominepamicy Ha Tii aqbTepHATHBHOI OpraHo-
MiHepaJibHOT cucTeMu ynoOpeHHs. Tak, 3a BHeceHHs 5 T/ra cooMu + Nso +
NiooP100Ki00 + Makcumyc + «HaHoMiHepatic» BpOXaiHICTh KOPEHETIIO B
y riopuna Pomyn cranoBuna 64,9 1/ra 31 30UIBIIEHHSM JIO aOCOFOTHOTO
KOHTpOITIo 6e3 1o0puB — Ha 26,6 T/Ta.

[IponykTrBHICTE OypsKiB IyKPOBHX Ta €(EKTHBHICTH YIOOpEHHS
ICTOTHO 3aJIe)KaJH BiJl TIOTOHUX YMOB, SIKi CKJIQIAJINCh Y POKH MPOBEICHHS
nocimkeHb. HalBHUIOT BpOXKaWHOCTI KOPEHEIUIONIB OYPSKIB IIyKPOBHX
Oyno gocsarayto y 2018 pori, e OyB pik 3 TEIIMM i MOMIPHO BOJIOTHM
BereramiiHuM  mepiogom. 3a  BHeceHHS  NiooP1ooKioo BpoxkaiiHicTs
KopeHeruroniB riopuma Pomyn cranoBmma 66,8 T/ra, BHEeceHHS 5 T/ra
comomu + Nsg + NigoP1ooKigo — 70,5 T/ra 3 mepeBaroro 10 KOHTPOIIO 0e3
nmobpuB — Ha 29,5 ta 33,2 1/ra, BiANOBITHO.

IIpoBeieHHA MMO3aKOPEHEBUX MIDKUBICHH MIKpOJOOpUBOM 1
PETYISATOPOM POCTY Ha TIIi OPraHO-MiHEPATHHOTO yIOOpPEeHHS 3a0e3meunsio
MaKCHMAaJIbHI TIOKa3HUKH BPOXKaHHOCTI KopeHeruioais y 2018 pomi — 74,3
T/ra. 3a paXyHOK II03aKOPEHEBUX MiPKUBJICHb BPOXKAHHICTh KOPEHEIUIO B
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y riopuaa Pomyn migBummiace 10 oCHOBHOro ¢GoHY ymoOpeHHs — Ha 3,8
T/Ta.

VY 2017 ta 2019 pokax OypsKM I[yKpOBI TipIe BiATYKyBaJHCh Ha
3acTocyBaHHs J0OpuB. 3a BHeceHHs NiooPi0oKioo BpoxaiHicTh ribpuaa
Pomyn y 2017 pomi cranoBmna 52,4 t/ra, 2019 pomi — 56,4 T/ra.
3acTocyBaHHS MiHEPANbHUX JOOPWUB  MIIBUIIMIO BPOXKAHHICTH 110
KoHTpoutto 6e3 1o0puB y 2017 pomi —Ha 17,0, 2019 pomi —na 14,1 T/ra.

3acrocyBanuas 5 T/ra comomu + Nsp + NigoP1ooKioo mimBummmo
BpOXKalHICTh KOpeHemoiB y nocynumBomy 2017 poui mo 56,8 T/ra 3i
3POCTaHHSIM 3a PaxyHOK OpraHidHOro ()OoHy yAOOpEHHS 10 MiHEPaIbHOTO
¢ony Ha 4,4 1/ra. Y 2019 pori, KO MOTOJAHI YMOBU HAOJMKAIUCH O
cepenHix OaraTopiyHUX MOKa3HUKIB, BIUIMB OPraHIYHUX TO0OpUB y ridpnaa
Pomyn He posiBUBCHL.

[lpoBeneHHsT 1MO3aKOPEHEBHX IMiPKUBICHh MIKpogoOpUBOM 1
peryJjsTOpOM pOCTY Ha TJIi OpPraHoO-MiHEpaJbHOTO YIOOpPEHHS Y
nocynumBoMy 2017 pori 3a0e3meumio BpoxKaiHiCTh KOpeHemoniB — 61,2
T/ra, y 3Budaitnomy 2019 pomi — 59,3 1/ra. 3a paxyHOK ITO3aKOPEHEBHX
MiPKUBJICHD BPOXKAWHICTh KOPCHEIUIOAIB IMiIBUINAIACE 1O OCHOBHOTO
¢dony ynoopenns y 2017 pori — ua 4,4, y 2019 pori — na 3,8 1/ra.

OTxe, OTpUMaHHS BHCOKHX 1 CTaOUIBHUX BpOXaiB OypsKiB
IIYKPOBHMX MOKHA JIOCSATTH IUISIXOM CiBOM BUCOKOTPOAYKTHBHHM Ti0pHIOM
Ta 3aCTOCYBaHHS OpraHO-MiHEpaJbHOI CHCTEMH yJOOpPEHHS IOMOBHEHOI
BHECCHHSIM I[IO3aKOPCHEBO MIKpOmoOpuBa 1 perymstopa pocty. Y
cepenabomy 3a 2017-2019 poku HaWBHUINOT BPOKAHHOCTI KOPECHEIUIOJIB
JIOCSITHYTO 32 BUPOILIyBaHHs T10puaa Pomyn Ta BHeceHHs 5 T/ra cojomu +
Nso + NigoP10oKioo + MikpogobpuBo + peryistop pocty — 64,9 T/ra 3
MIEPEBUIICHHSAM O a0COTIOTHOTO KOHTPOJIO 0e3 noOpuB Ha 26,6 1/ra. [lpn
[IbOMY MiHEpanbHUH (OH yIOOpeHHS IiJBHIIMB BpokaifHicTh — Ha 20,2,
OpraHo-MiHepanbHUi — Ha 22,6, Mo3akopeHeBi IikuBiIeHHS — Ha 4,0 T/Ta.

BaxMBUM 1MOKa3HUKOM, 1[0 BIUTUBA€E HA MPOJYKTUBHICTH OYpsKiB
IYKPOBHX € IIYKPUCTICTh KOPEHEIIOiB. Y cepeaabomy 3a 2017-2019 poku
BUpOLIYBaHHA TiOpuma Pomyn 6e3 BHeceHHS HOOPHB CYIPOBOMKYBAIOCH
HaMBHIIMM TIOKA3HUKOM ITyKPHUCTOCTI KopeHerutoniB — 16,9%. 3a BHeceHHs
5 1/ra comomu + Nsp IYKPUCTICTh KOPEHEIIOIB MiIBUINWIACH iICTOTHO
MOPIBHSHO 3 KOHTpoJieM 0e3 100puB — Ha 0,4% 3a aOCOJIFOTHOTO MTOKa3HHUKA
17,3% (tabmn. 7.7).

3a BupomryBaHHs riopuma Pomym Ha Tai BHeceHHS NigoP100Kioo
IyKPHUCTICTh KOPEHEIUIOJIB TOpIBHAHO 3 KOHTpoieM 0e3 mo0puB
3meHmmiIace — Ha 0,2% 3a aOGCOJIOTHOrO BMICTY LYKPY B KOpEHEeIuIoiax
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16,7%. 3a MoeTHAHOTO 3aCTOCYBaHHS MiHEPAJIBHHUX Ta COJIOMH ITIICHHIT
o3umoi (5 T1/ra comomu + Nso + NigoP10oKi00) IyKpHCTiCTE KOpPEHEIUIONIB
MOPIBHAHO 3 KOHTpOJeM 0e3 JOoOpHB 3MEHIIMIACh HE TaK ICTOTHO — Ha
0,2% 3a abCcoMOTHOrO ToKa3HuKa 16,9%.

Tabauys 7.7 LlykpucTicTh KOpeHeIu1o/1iB OypsiKiB 3a Pi3HMX cHCTeM

ynoopenns, BIIJICC, %
Ne | ®on opranikun JloopuBa Poxn Cepenne
Bap | (¢axrtop A) (¢axTop B) 2017 2018 2019 | 3a2017-
2019 pp.
1 bes noopus | be3 mnodpus (koHTposs) | 17,1 15,2 18,5 16,9
2 NiooP100K100 17,0 14,9 18,2 16,7
3 Ni1ooP100K100+ M 17,0 14,9 17,8 16,6
4 Ni1ooP100K100+ M + PP 16,9 14,8 17,5 16,4
5 5 T/ra be3 no6pus (koutposs) | 17,6 15,7 18,5 17,3
6 COMOMH 1 N 100P100K 100 173 | 150 | 183 16,9
IIIIEHULI
7 | osumoi + Nso | N10oP10oKio0+ M 17,5 15,2 18,4 17,0
8 Ni1o0P100K100+ M + PP 16,9 14,9 18,1 16,6
HIPos (dhaxtop A) 0,2 0,1 0,2 0,2
HIPos (daxtop B) 0,5 04 0,7 0,6
HIPos (aktop A+B) 0.9 0,7 1,1 1,0
IMpumitka: M — wMikpogoOpuBo «Makcumycy» (6op) mo3akopeHeBo y dasi

3MUKaHHS JUCTKIB y psAAKy Ta Mikpsaansax; PP — perymsarop pocty «Hano-
MiHepaticy 103aKOpeHeBO — SMUKAHHS JINCTKIB Y PSAKY.

Brecenns mozakopeHeBo MikpomoOpuBa Makcumyc (6op) Ha Tii
MiHepaJbHOI Ta albTEPHATHBHOI OPraHO-MIiHEpaJbHOI CHCTEM yIO0OpeHHS
CYNIPOBOKYBAJIOCh ~ MEPEBAXKHO  CTalLmi3alliero  BMICTY LYyKpy B
KOPEHEeII01ax Ha PiBHI 3a3Ha4eHUX (POHIB YAOOPEHHS.

IToenHaHe BHECEGHHS OpraHIYHMX Ta MiHEpaJbHUX JIOOpHUB,
MikponoOprBa Makcumyc (0op) Ta perymisaropa pocty «Hanominepaic» Ha
T MaKCHMallbHOI ~BPOXKAHHOCTI KOPEHEIUIOJIB  CYNpPOBOJKYBaJOCh
HAHWKYMM PiBHEM IX I[yKpPHCTOCTi. 3a BHECEHHS 5 T/ra comoMu + Nso +
NiooP100Ki00 + Makcumyc + «HaroMiHepatic» IyKpUCTICTh KOPEHETIIOIB
cranoBuna 16,6%. JlonaBanHs 10 CKIaay CUCTEMHU YAOOPEHHS peryisaropa
pocty «HaHoMmiHepamic» MO3UTHBHO BIUIMBAJO Ha BPOXKAMHICTH
KOPEHEeTUTO/1iB TIOHIKYIOYH TIPH IbOMY iX I[yKPHCTICTb.

344 -



IToka3HUK IYKpUCTOCTI KOPEHEIIONIB 3HA4YHO 3ajie)kaB  BiJl
MOTOHMX YMOB BHpOIIYBAaHHS B POKH JocCHipkeHb. HaiBummii BmicT
MyKpy B KopeHeruionax crnoctepiramu y 2019 pori, skuid BigzHadaBcs
MOCYITMBHMH YMOBaMH B KiHII BereTauiiiHoro nepioay. Ha npupomHomy
(GOHI POMIOYOCTI IYKPUCTICTh KopenermtomiB y 2019 pomi craHoBmiIa
18,5%, 3a opraniunoro (hoHy yZOOpeHHs IyKPHUCTICTh CcTabiii3yBaiach Ha
piBHI KOHTpomto 0e3 moOpmBa. 3acTOCYBaHHA MiHEpAIBHUX JOOPHB,
MiKpomoOprBa Ta peryiasTopa pocTy B YMOBaxX POKYy CYIPOBOKYBAJIOCh
3HWKEHHAM IyKpucTocti Ha 0,2-0,4%.

Bucoky IyKpHCTICTh KOPEHEIIONIB OTpUMald B  yMOBax
nocynumBoro 2017 poky. Ha xoHTpom 0e3 J00pHB IIyKPHCTICTh
KopeHeruroniB craHoBmia 17,1%. 3acTocyBaHHS MiHEpaIbHUX HOOPHB,
MiKkpomoOprBa Ta peryisiTopa poCcTy Ha TJi OpPraHIYHOTO yIOOpeHHs
3HU3WIO I[YKPHCTICTh KOPEHEIUIOMAIB MOPIBHAHO 3 OpraHiyHUM ()OHOM Ha
0,7%.

B ymoBax nHamMipHo Teruioro 2018 poky 3 HaOIWXKEHOK M0
CEpeHBOT0 0araTOpPidHOTO0 TOKAa3HHWKA KIUIBKICTIO OMaiB IyKPHCTICTh
KOpEeHeIUToNiB Oyia HalHWKYOI0 3a POKH JIOCII/DKEHb 3a MOKa3HUKa Ha
KoHTponi ©Oe3 mobpuB — 15,2%. 3a opraHo-miHepasbHOro (HoHY
BHUPOIIyBaHHS 3 BHECCHHSAM I103aKOPEHEBO MIKpOA0OpHBa 1 peryisTopa
POCTy BMICT IYKpPiB Y KOPEHETIIOAax 3MeHIITUBCS 110 14,9%.

OTxe, OTpUMAaHHS BHUCOKOI ITYKPHCTOCTI KOPEHEIUIOMIB 3aJIeXkKAaIO
BiJl yIOOpEHHS Ta MOTOJHUX YMOB, SIKi CKJIIQJAHCh B POKH JOCIIIKCHHSI.
3acrocyBaHHs JOOPUB 1 TPOBEINCHHS I03aKOPCHEBUX  ITiKHBIICHB
MIKpOAOOPHUBOM Ta PETYJISITOPOM POCTY B YCi POKH 3HIIKYBAJIO TOPIBHSHO
3 KOHTposieM 0e3 moOpuB BMICT IyKpy B KopeHemronax Ha 0,2-0,7% 3
MaKCUMQJIBHUM 3HIDKEHHSM 3a 3aCTOCYBAaHHS IIOETHAHO  OPTraHO-
MiHepaJnbHUX J00pHB, MikpomoOpnBa MakcuMyc Ta perynaropa pocTy
«Hanominepamic».  MakcUManbHOMY  HaKONWYEHHIO  IYKpPiB Y
KOpeHeIuo1ax Crpusuti moroaHi ymoBu 2019 poky, Konu B OCiHHi nepion
criocTepiraBcst pi3kuit neinuT omaaiB: Ha KOHTpoii 6e3 noopus — 18,5%,
3a iIHTEHCHBHOI OpraHoO-MiHepanbHOI cucTeMu ynoopeHas — 18,1%.

Hait6inbr moBHO e(eKTHBHICTh arpoXiMiYHHMX 3aXOJiB y MOCiBax
OypsIKiB IIYKpOBHX BimoOpakae IMOKa3HUK 300py IyKpy. BiH yocoOiioe
iHTEerpajibHe TIOEHAHHS IIOKAa3HMWKIB BPOXKAHHOCTI Ta IIyKPUCTOCTI
KopeHeruomiB. Y cepeanboMy 3a 2017-2019 poku 3a BHpOILyBaHHS
riopuna Pomyn 6e3 BHeceHHs moOpuB 30ip IMykpy craHoBUB 6,52 T/ra, 3a
BHECEHHs 5 T/ra conmomu + Nsg 30ip IyKpy MOPIBHSHO 3 KOHTpOJEeM 0Oe3
nobpuB minsummBes Ha 1,00 T/ra gocsrHyBIIM Beiawmuunu 7,62 T/Ta. Ha Tii

- 345



BHeceHHs i opaHKy NiooP100Ki0o 30ip mykpy OyB icToTHO BHmuMm — 9,71
T/Ta 3 MepeBHUIIEHHAM KOHTpOIIo 0e3 1oopuB Ha 3,19 1/ra. Bypsaku mykposi
3HAQYHO Kpalle BiATYKYBaJINCh Ha BHECEHHS MiHEpAIBHUX J00pUB
MOpIBHAHO 3 oOpraHiuHMM (oHOM yJoOpeHHs. MiHepanbHi 100pHBa
3abe3neuniy nmpudaBKy 300py Iykpy y 4,3 pa3u BHIy, HI)K BHECCHHS 5
T/Ta COJIOMHM TTOETHAHO 3 KOMITCHCAIIIMHOIO 103010 a30Ty (Tabi. 7.8).

Tabnuysa 7.8 36ip mykpy 3a pizHux cucrem ypoopenns, bIIJICC, T/ra

Ne | @on opraniku Joopusa Poxu Cepenne
Bap | (¢axrtop A) (¢axTop B) 2017 2018 2019 | 3a2017-
2019 pp.
1 be3 noopus | be3 no6pus (koHTpoas) | 6,05 5,67 7,83 6,52
2 NiooP100K100 8,91 9,95 10,27 9,71
3 NiooP100Ki00+ M 10,22 | 10,30 | 10,19 10,24
4 NiooP100Ki00+ M + PP 10,29 | 10,51 | 10,50 10,43
5 5 T/ra be3 no6pus (koHTpOJB) | 6,61 6,44 9,81 7,62
6 coomn NiooP100K100 9,83 10,58 | 10,16 10,19
TMIIICHUL
T | osumoi + Nso Ni1ooP100K100+ M 10,40 | 11,05 | 10,75 10,73
8 NiooP100Ki100+ M + PP 10,34 | 11,07 | 10,73 10,71
[Mpumitka: M — MikpomoOpuBo «Makcumycy» (060p) mno3akopeHeBo y (dasi

3MHKaHHS JIHCTKIB y PsOKy Ta Mikpsagmax; PP — perymarop pocty «Hano-
MiHepaitic» 03aKOpEeHEBO — 3MUKAHHS JIUCTKIB Y PAAKY.

[TigBuUIIEHHS MPOAYKTUBHOCTI OYPSAKIB IIYKPOBUX CIIOCTEPITaIH 3a
MOETHAHOTO BHECCHHSI OPTaHIYHUX 1 MiHEpaJIbHUX TIOOpUB. 3aCTOCYBAaHHS 5
1/ra conomu + Nso + NigoP100Kioo 3a0e3meumno 36ip mykpy 10,19 1/ra, mo
MOPIBHAHO 3 a0CONIOTHUM KOHTpojeM Oe3 moOpuB Oyio BummM Ha 3,77
T/Ta.

[ligBuIEeHHIO TMPOAYKTUBHOCTI OYpPSAKIB IYKPOBHUX CIPHSIIO
MO3aKOpPeHEeBe  BHECEHHA  MikpomoOpuBa  Makcumyc  (6op) Ha
MiHEpaJIbHOMY Ta OpPraHO-MiHepalbHOMY (hOHAX yJAO0OpeHHsS. 3a BHECCHHS
NiooPiooKioo + Makcumyc (6op) 30ip ImyKkpy 3a BHUPOIIYBaHHS TiOpuaa
Pomyn cranoBuB 10,24 t1/ra, 5 1/ra comomu + Nso + NigoPiooKioo +
Maxkcumyc (6op) — 10,73 T/ra. 3a BBEACHHS O CHUCTEMH YIOOpEHHS
ctumyssitopa pocty (5 1/ra cotomu + Nso+ NigoP10oKi00 + Makcumyc (60p)
+ «Hanominepamic») 30ip mykpy 30epiraBcs Ha piBHi 10,71 T/ra 3
MIEPEBUIIICHHSAM KOHTpONIO 0e3 mobpuB Ha 4,19 1/ra. CTUMYISATOP POCTY
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«Hanominepaiic» He TOKa3aB €(pEKTHBHOCTI Ha TJ aJbTEPHATHBHOTO
OpraHO-MiHEPAIBEHOTO YA0OpeHHs OYpAKiB I[yKPOBUX Y POKH JOCIIIKEHb.

Haiigumoro 36opy mykpy Oymo mocsrHyto y 2018 pormi 3a
BHeceHHst 5 1/ra comomu + Nso + NigoP100Ki00 + Makcumyc (6op) — 11,05
T/ra. Y 2017 ta 2019 pokax 3a3HaueHa cHCTeMa yIoOpeHHs 3abe3meunia
30ip mykpy — BimnmoBigao 10,40 ta 10,75 1/ra. ITopiBHSIHO 3 aOCOTFOTHUM
KOHTposleM 0e3 J0OpHMB IHTEHCHBHA OpraHO-MiHepalbHa CHCTEMa
ynoOpeHHs miaBummia 30ip mykpy y 2017 pomi — Ha 4,29 T/ra, 2018 pomi —
Ha 5,40, 2019 pomi — Ha 2,90 1/ra.

Otxe, BUpOIyBaHHA TiOpuaa Pomyi 1 3acTocyBaHHS 1HTEHCHUBHOT
opraHo-MiHepaJIbHO1 cucTeMu ynoopeHHs (5 T1/ra coimomu + Nsp +
NiooP100K100 + Makcumyc) 3abe3neumno crabineHO Bucokmii monazn 10,5
T/ra 30ip MyKpy B YCi POKH JOCIiKEHHS.

Bepxusinbka JICC. [locnimkenns nposeseHi y 2018-2020 pokax B
YMOBaX HECTIMKOTO 3BOJIOKCHHSI Ha YOPHO3EMi OITiJ[30JICHOMY ITOKa3alu,
o TO€gHAHHS 3aco0iB  Olojyorizamii cucTeMu yaoOpeHHs Ta i
OCyYaCHEHHs IIUIAXOM MO03aKOPEHEBUX IiJUKMBIEHb MIKpomoOpHBamMH Ta
peryimsTopaMu  pocty Moke OyTH e(eKTUBHHUM Yy  IIiJBHIICHHI
MPOIYKTUBHOCTI OypskiB mykpoBux. Tak, y cepemHbomy 3a 2018-2020
POKH BpOKaHICTh KOPEHETIIOIB OYPSKIB IIyKPOBUX HAWHIIKYOI Oyia Ha
KOHTpOJi 0e3 noOpuB — 41,2 T/ra 3 Bapiali€ro Mo pokax JOCHTIDKEHHS B
mexax 38,3-44,6 1/ra. BHeceHHs 5 T/ra COJIOMM MIIEHMII 03MMOI 0Oe3
3aCTOCYBaHHS MiHEpaJbHUX JOOPHB OYyJI0 Majo epeKTUBHUM, BPOXKAWHICTh
MOPIBHSHO 3 KOHTpoJIeM 0e3 1o0puB miaBunmiack Ha 0,4 T/ra TOCSITHYBITH
Beinuuau 41,6 T/ra (Tabdn. 7.9).

[TinBuIIeHHIO BPOXKAHHOCTI OYPSKIB IIYKPOBHUX CIIPHSIIO ITOETHAHE
3apoOJsHHSA y TPYHT 5 T/ra conmomu + dimazonir, 10 n/ra (mecTpykTop):
BpOXKalHICTh KOpPEHETUIoAiB — 43,8 T/ra 3 MepeBUIIEeHHSIM KOHTPOJIO — Ha
2,6 T/ra. AHAJOTIYHOTO TiABHIICHHS BPOXKAHHOCTI KOPEHEIUIOMIB TOCATATN
3a He30aJaHCOBAaHOTO 3a a30TOM MIHEPaJIbHOTO IKHBJICHHS OYypsKiB
IyKpoBHX Ha (PoHI 3apoOJITHHS y TPYHT COJIOMH. 3a BHECEHHA 5 T/ra
comomu + PooKgo 3 oceHi mim opaHKy: BpOXKalHICTP KOpPEHEIUIOJIB
cranoBmia 43,9 T/ra 3 MepeBUIIEHHIM KOHTPOJIIO — Ha 2,7 T/Ta.

BpoxaiiHicTe KOpeHemIoiB OypsaKiB IyKpOBHX 3HAYyHO 3pocTaa
3a BHECEHHS NOBHOT'O MiHEpaJbHOTO JOOpWBa 3 OCEHi Il OpaHKy Ha TJi
3apOOJISHHS Y TPYHT COJIOMH IIICHMIN 03UMOi. 3a BHECEHHS 5 T/Ta COJIOMHU
+ NooP9oKoo 3 oceni mig opaHKy: BpOXaiHICTh KOPEHEIIOIB CTAaHOBHIIA
49,9 1/ra 31 3pocTaHHAM /10 KOHTpOUTIO 6e3 100puB — Ha 8,7 T/ra.
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Tabauys 7.9 BpoxkaiiHicTh OypsAKiB HyKpoOBHX 3a GioJorizanii Ta
ocyyacHeHHsI cucteM ynoopennsi, BJICC, 2018-2020 pp.

Ne Poxun Cepenne
Bap Bapiant 2018 2019 | 2020 | 3a2018-
2020 pp.
1 |Be3 106puB (KOHTPOJIb) 44,6 40,7 | 38,3 41,2
2 |Conoma, 5 1/ra - ®on 46,3 41,6 | 37,0 41,6
3 | ®on + dinasownir, 10 a/ra 48,7 42,4 | 40,4 43,8
4 | ®on + PyoKoo — miz opanky 50,1 42,0 | 39,5 43,9
5 | Don + PooKoo mmin opanky + Noo y

57,1 57,0 | 53,3 55,8

HEePENOCiBHY KyJIbTHBALIIIO

6 | ®on + PooKoo iz opanky + Ni2o - « - 59,4 60,0 | 52,1 57,2
7 | ®on + PooKoo mix opanky + Niso - « - 60,2 59,8 | 56,5 58,8
8 | Do + P9oKoo mmizx opanky + Noo + M 59,0 57,3 | 55,1 57,1
9 | ®ou + P9oKoo iz oparky + Noo + (M + PP) 61,6 58,0 | 55,0 58,2
10 | ®on + dinazonir + PooKoo + Nog 63,0 60,6 | 54,8 59,5
11 |®on + dinazowir + PooKoo+ Noo + (M + PP) 62,8 63,5 | 56,4 60,9
HIPos 37 42 | 35 38
P, % 2,6 3,0 2,6 2,7

IMpumitka: Dina30HIT — JASCTPYKTOP COJIOMI BHOCHJIM Tiepen ii 3apOONISHHSIM Y
rpyHt, M — mikpono6pusBo «Folcrop combi» ta PP — perynsrop pocty «Folcrop
amin» BHOCHWJIM MO3aKOPEHEBO y (a3i 3MUKAHHS JIUCTKIB Y PAIKY

EdextnBHIM arpoxiMiyHHM 3aco0OM 3a BHPOILYBaHHA OypsKiB
IYKPOBUX Ha TJi Oiosoriamii BH3HAYEHO BHECEHHS Aa30THHX JOOpUB
BECHOIO y TIEPEIIOCIBHY KyJIbTHBAIIII0. 32 BHECEHHS a30Ty Yy IEPEANOCIiBHY
KyJbTHBAIi0 B 1031 90 kr/ra Ha 11 5 1/Ta conomu + PooKop mig opanky
BpPOXKAHICT, KOPEHEIUIONIB cTaHOBWIA 55,8 T/ra 3 TEpEeBUIICHHSIM
KOHTpouTto 6e3 100puB Ha 14,6 T/ra.

30UIbIICHHS J103M a30THUX JOOPHB Yy MEPEANOCIiBHY KyJIbTHBAIIO
no 120 Ta 150 xr/ra cympoBOIKYBajlOCh BPOXKAWHICTIO KOPEHEIJIONIB —
57,2 ta 58,8 T/ra, BiamoBimHO. 3a3HaueHi MO3W Aa30THUX [IOOpHB HE
3a0e3MevrmIi  CTaTUCTUYHO JIOCTOBIPHOTO 30IMBINEHHS BpOXKaHOCTI
KOpPEHEeIUTONiB MOPIiBHSAHO 3 703010 azoty 90 kr/ra. Lle cBigunTh, mo n03a
azoty 90 Kr/ra y nepeanociBHy KyJbTHBAIlII0 Ha T 5 T/ra cosioMu + PooKog
i1 opaHKy OyJyia HalOIBIT €KOHOMIYHO JIOIIEHOIO.

[IpoBeneHHsT  KOpeNAMIKHO-PETPECiHHOTO  aHami3y  I[OKAa3ajio
ICTOTHY perpeciiiHy 3aJeXHICTh MIX 03010 a30THHX JOOPHB BECHOIO Ta
BPOXKalHICTIO KOpeHeIuIoniB  OypsKiB IyKpOBUX 3  KoedimieHTOM
nerepminanii ¥ = 0,9271-0,9978, sxa npocrexysanack B yCi pOKH
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nociimkenb (puc. 7.9). Lle cBiguWTh, MO 3a MIHJIUBOTO KIiMary i3
Ha/3BUYAaHO TEIUTMMH, YacOM IIOCYIUIMBUMH TIOTOJHHMH yMOBaMH, 3
HEpIBHOMIPHUM pPO3IOJIIIOM OMaiB YNPOJOBX BereTamifHoro Inepiony,
3aCTOCYBaHHSI a30THHUX JOOPHB BECHOIO Yy MEPEAINOCIBHY KYyJbTHBAIIO €
3aMOpPYKOI0 OTPUMAaHHS BUCOKUX 1 CTAOUTLHUX BPOXKAiB OypsAKiB IIyKPOBHX.
3a 3acymmuBOi Tepioi MOJOBHHHM BeTeTallii 1 HaJIMIipHO BOJIOTOi ApYyroi
nooBuHH (2018) Oypsku myKpoBi 100pe BiATYKYBaJIMCh Ha 3pOCTAaHHSA 7103
BHECEHHS a30THHX n00pmB 3 90 mo 150 xr/ra - cmocrepiragach
npsIMOJTiHIHHA 3amexHicTh. Y 2019 Ta 2020 pokax 3 BOJOIOI IMEPIIOIO
MOJIOBUHOKO BEreTaimii 1 CyXor JApyrow IOJIOBUHOK CIOCTepiraiu
MOJIIHOMHY KBaJIpaTHYHY 3aJIe)KHICTh MK JI030F0 a30THHX J0OpHB 1
BPOXKaHHICTIO KOPEHEIUIOAiB, a HAaHOIIBII ONTHMAJIBHOIO IO03010 a30Ty
MO>KHa BBaxkaTH 90 Kr/ra.

65 ©2018 2019 2020 2019
y=-0,0008% +0,2473x + 41,964
60 2018 R2 = 0,9978
y = 0,0702x +50,379
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Puc. 7.9 Perpeciiina 3ajexHicTh MK BPO:KAWHICTIO KOpPeHEILIOAIB OypsiKiB
HYKPOBHX Ta /103010 BHeCeHHsI a30THUX A00puB, BJICC. 2018 pik — 3acynumBa
repiia MoJOBMHA BereTalii i HaaMipHO BoJjiora japyra nosioBuHa; 2019 ta 2020
POKH — BOJIOTA TIEpIIIa TIOJIOBHHA BETETAIlil i cyXa Jpyra HOJOBHHA.

BaxmuBUM €IeMEHTOM Cy4YacHHUX TEXHOJOTIH € OCy4YacCHeHHS
CHUCTeMH YAOOpPEHHS IUISIXOM IIPOBENEHHS I03aKOPEHEBUX ITiKUBIICHB
MIKpOJIOOpHBAMHU Ta PETYJSITOpaMU  POCTy. Pe3ynmpTat  JOCIiIKEHB
mokaszaym, 1o B cepenabomy 3a 2018-2020 pp. epeKTHBHHM BHU3HAYCHO
BHECEHHsI T0€THaHO MikpooOpuBa «Folcrop combi» Ta peryssitopa pocty
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«Folcrop amin» y (a3i 3MUKaHHS JUCTKIB y PsAKaXx Ha T CHCTEMH
ymnoOpeHHs, sika BKIfowana 5 1/ra comomu + ®inazonit, 10 n/ra + PooKop min
opaHky + Ngp BECHOIO y TEpeaNoCiBHY KyJIbTHBAIIO: BpPOXKaWHICTH
KopeHerutoniB — 60,9 T/ra 3 mepeBUIEHHSIM KOHTpOIIO 0e3 1o0puB Ha 19,7
T/ra.  Cmig  3a3HayMTH, WI0 OCYYaCHEHHS CHCTEMH  yJ00peHHs
MIKpOJOOPHUBOM 1 PETYISITOPOM pocTy Oyio eHEeKTHBHUM 3a YMOBH, KOJHU
OCHOBHE yIOOpEHHS BKJIIOYANO 3aCTOCYBaHHs JECTPYKTOpA COJIOMH
®inazownir B 1031 10 1/ra.

VY BapianTax 0e3 BHeceHHs aecTpykropa Pimasonit, 10 n/ra
M03aKOpeHeBe MiJUKUBJICHHS OypsKiB IIyKpOBHX MikpoJo0prBoM «Folcrop
combi» Ta moegnano Folcrop combi» + «Folcrop amin» Ha Tii 5 T/ra
cosiomu + PoKop mmim opanky + Nog BECHOIO BH3HAYCHO Maioe(EKTHBHUM:
BpOXaifHiCTh KopeHerutoniB 57,1 ta 58,2 T/ra 31 3poCTaHHAM J0 BapiaHTy 5
1/Ta conomu + PooKoo mig opanky + Nog BecHOIO — BiamoBigao Ha 1,3 Ta 2,4
T/ra, mo Oylo B MeXax CTaTUCTUYHOI IMOXMOKM 1 BKa3ye JIMIIE Ha
TEHJICHIIII0 3pOCTaHHS BPOKAHOCTI.

AHami3 BpoXallHOCTI KOPEHETUIOMIB OYpSKiB IyKPOBHX IO POKax
JIOCHI/DKEHHST TI0Ka3aB, IO 3aCTOCYBaHHs JECTPYKTOpa COJOMH OyIio
HaflepexTuBHimmM y 2018 pormi, KoM TIepmia IIOJOBHHA BereTarlii
(kBiTeHb-4epBeHb) Oyia 3acynumiBa 3 cepeaHim 3HadeHHsM ['TK 3a tpu
Micsami — 0,60. 3a BHeceHHs 5 1/ra comomu + Dinasownir, 10 yi/ra mpubaBka
BPOXKAMHOCTI KOPEHEIIOAIB 0 KOHTPOI0 Oe3 moOpuB craHoBmia 4,1 T/ra,
3a BHeCEHHS 5 1/Ta cosiomu + Dimazonit, 10 1/ra + NooP9oKoo — 11,2, TOmi
sk y poku 2019 ta 2020 — BiamosigHo 0,9 12,1 T2 10,9 17,9 T/ra.

3a Oiomorizamii cucteMu ymoOpeHHs1 0e3 BHECEHHs JeCTpyKTopa
dinazonit, 10 n/ra eQekTUBHICT, NOOPHB BU3HAYEHO 3HAYHO BUILIOKI Y
2019 ta 2020 pokax, KOJM meplua IOJIOBHHA BereTallil (KBiTeHb-4ePBEHb)
oyna Bomora (I'TK — 1,54 Ta 1,73, BigmoBigHO), a Jpyra TOJOBUHA
(yuTieHB-BepeceHb) Oyia cyxa abo myxke 3acyrnummBa (I'TK — 0,34 Ta 0,51,
BiMOBiTHO). 32 BHECEHHS 5 T/Ta comomu + PooKog i opanky + Nog BecHOIO
y TepenrnociBHy KyJbTHBALIIO BpOXalHICTH KopeHeruioniB y 2019 pomi
MepeBUIIMIA KOHTPOIL Oe3 modpuB — Ha 16,3 1/ra, 2020 pomi — 15,0, Toxi
sk 'y 2018 portii nepeBuIleHHs cTaHOBHIIO — 12,5 T/Ta.

Orxe, eheKTUBHICTh CUCTEMH YAOOPEHHS Ha OCHOBI OioJiorizartii
Oyna HaAWBWINOIO y POKH, KO IIepIIa IIOJIOBHHA BereTalii (KBiTEHBb-
gyepBenp) Oyna Bomora (I'TK = 1,54-1,73), a npyra monoBuHa (JIUIIEHB-
BepeceHs) Oyna cyxa abo myxe 3acynoiusa (I'TK = 0,34-0,51).
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3a Oiojorizamii ynoOpeHHs OypsIKiB IIYKPOBHX Ta IPOBEICHHS
MMO3aKOPCHEBHX T HKUBICHB MiKpogoopuBoM «Folcrop combi» moeanano 3
perymsitop pocty «Folcrop aminy mokasano BHCOKY €(hEKTHBHICTD JIAIIE Y
2018 poui B yMOBax IOCYNIUIMBOi IepuIOl IIOJIOBUHHM Bereralii. 3a
BHeceHHs 5 T/ra comomu + PoKoy mig opanky + Nop y mepeanociBay
kynbruBaiito + «Folcrop combi» + «Folcrop amin» y ¢a3i 3MUKaHHSI
JHUCTKIB y pSAAKAaX BpOXKailHICTh KOpEHeIUIoAiB craHoBmiaa 61,6 1/ra, 3a
JIOTIOBHEHHSI 3a3HAYEHOI CHCTEMH YMOOPEHHS JECTPYKTOPOM COJIOMH
®inazownir, 10 n/ra — 62,8, 1110 MOPIBHIHO 3 BHECEHHSAM 5 T/Ta cojioMu +
P9oKoo mim opanky + Ngg y MepeanociBHy KyJbTHBAIilO OyJIO BHIUM —
BigmosigHo Ha 4,5 ta 5,7 T/ra.

Y pok: 3 BOJIOTOIO TEPIIOI0 MOIOBHHOIO Bererarii (2019-2020)
e(eKTUBHICTD BiJ TPOBEICHHS IO3aKOPCHEBUX IIIDKUBIICHH ITOETHAHO
Mikposo6puBoM «Folcrop combi» ta perymsropom pocty «Folcrop aminy
OyJia MEHII BUPAXEHOK. Y 3a3HAa4YeH] POKH MPOSBIIATIACH JIUIIEC TEHACHIIIS
JI0 TTiIBUIIICHHS BPOKAMHOCTI, sIKa Oyjia CTaTUCTHYHO HEJIOCTOBIpHA.

OTxe, 3a Oionorizamii cucteMn ynoOpeHHS B yMOBax HECTIHKOTO
3BOJIOKEHHSI Ha YOPHO3EMi OIIiI30JICHOMY BH3HA4YaJbHUM (aKTOpOM
MIiJBUINEHHS. BPOXKAHHOCTI Oyjia ONTHMI3alisi 103 1 CIOCOOIB BHECECHHS
a30THUX JIOOPHWB 3a MOBHOTO MiHEPAJILHOTO yI0OpEeHHS OypsAKiB IIyKPOBHX.
VY pik 3 MOCYNUIMBOIO TEPIIOK ToJIOBMHOK Beretamii (2018) 3HauyHOMY
MIIBUIICHHIO BpOXaWHOCTI Ha Tii Olojorizamii CHPHUSUIO BHECCHHS
necrpykropa @inmazonitr, 10 y/ra 3a 3apoOJsIHHA y TPYHT COJOMH Ta
MPOBEJCHHS TO3aKOPCHEBUX IJDKHUBICHh IIOEIHAHO MIKPOJIOOPHBOM
«Folcrop combi» Ta perymsaropom pocty «Folcrop amin» y dha3i 3MUKaHHS
JIUCTKIB Y psJIKax.

3acrocyBaHHS 3ax0[iB Oionorizamii ynoOpeHHsT OYpSKiB IyKPOBUX
HEOJHO3HAYHO BIUIMBAJIO Ha IIYKPUCTICTh KOPEHEIUIOIB. Y CepeHbOMY 3a
2018-2020 pokH LyKPUCTICTh KOPEHEIUIOAIB Yy Jociiai craHoBuia 17,0-
17,6%. Ha xoHTponi 6e3 10OpUB BMICT IIYKPY B KOPEHEIIOAAX CTAHOBHUB
17,4%. Buecenns 5 T/ra comomu Ta ii MOETHAHHA 3 IECTPYKTOPOM
®inazonit, 10 y/ra MiABHIIMIO IYKPUCTICTh KOPEHEIUIOAIB MOPIBHIHO 3
KoHTposleM 0e3 moopuB Ha 0,2%, nocsrHyBmm BenwduHu 17,6% (Tabdm.
7.10).

AHAJIOTIYHOTO MIABUIICHHS I[yKPUCTOCTI KOPSHILJIOIIB TOCITANN 32
BHeceHHs (hochopHO-KaTIMHUX T0OpUB Ha (oHi cosomu (5 T/ra conmomu +
P9oKoo) 3 oceHi mig opaHKy: IIyKPUCTICTh KOPEHEIUIONIB cTaHOBMWIA 17,6% 3
MepEeBUIIEHHSAM KOHTpouTio 6e3 1o0puB Ha 0,2%.
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Tabauys 7.10 BMicT HyKpy B KopeHeIuiogax 0ypsikiB I[yKpOBHUX 3a
OioJiorizanii Ta ocyyacHeHHs1 cucteM yaoopenns, BIICC, %

Ne Bapiant Poxun Cepenne
Bap 2018 | 2019 2020 | 3a2018-
2020 pp.
1 |Be3 106puB (KOHTPOJIb) 14,9 | 18,5 18,8 17,4
2 |Conoma, 5 1/ra - ®oH 149 | 19,0 18,9 17,6
3 | ®on + dinazownit, 10 n/ra 150 ] 19,0 18,7 17,6
4 | ®on + PooKoo — i opaHKy 14,9 | 19,2 18,8 17,6
5 | ®on + P9oKoo mi opanky + Noo y

146 | 190 | 186 | 174

HEePENOCiBHY KyJIbTHBALIIIO

6 | ®on + PooKoo iz opanky + Ni2o - « - 14,4 | 18,8 18,7 17,3
7 | ®on + PooKoo mix opanky + Niso - « - 14,1 | 18,6 18,4 17,0
8 | Do + P9oKoo mmizx opanky + Noo + M 148 | 19,0 18,5 17,4
9 | ®ou + P9oKoo iz oparky + Noo + (M + PP) 14,9 | 18,9 18,7 17,5
10 | ®on + dinazonir + PooKoo + Nog 14,8 | 19,1 18,4 17,4
11 | ®on + ®inazoHiT + PeoKoo+ Nog + (M +PP) | 14,4 | 19,1 18,5 17,3
HIPos 0,4 0,5 0,5 0,4
P, % 2,1 2,3 2,2 2,0

IMpumitka: Dina30HIT — JASCTPYKTOP COJIOMI BHOCHJIM Tiepen ii 3apOONISHHSIM Y
rpyHt, M — mikpono6pusBo «Folcrop combi» ta PP — perynsrop pocty «Folcrop
amin» BHOCHWJIM MO3aKOPEHEBO y (a3i 3MUKAHHS JIUCTKIB Y PAIKY

LlykpHCTICTh KOPEHEIUIOAIB ICTOTHO 3HIDKYBalach 3a BHECEHHS
BUCOKHX JI03 a30THHX JOOPHB BECHOKO Y IEPEAINOCIBHY KYJIbTHBALil. 3a
BHECCHHS a30Ty Y MEePEANOCiBHY KyJIbTHBAIIIO B 1031 90 kr/ra Ha Tii 5 T/ra
cosiomu + PooKop 1i1 OpaHKy IyKpHCTICTh KOpEHEIIoiB cTaHoBMIIA 17,4%,
mo OyJo Ha piBHI KOHTPONO 0e3 Ao0pwB. 3O0LTBIICHHS O3W a30THHX
NOOpUB y TepeArnociBHy KynapTuBamito g0 120 Ta 150 kr/ra 3uHU3WIO
IYKPUCTICTh KopeHemonis mo 17,3% Ta 17,0%, mo Oyio MeHIIUM
MOPIBHSIHO 3 KOHTposieM 0Oe3 nobpuB — BigmosimHo Ha 0,1% Ta 0,4%.
3acTocyBaHHA 703 a30THHMX JOOpHWB BecHOIO moHax 120 kxr/ra oOyMOBHIIO
3HAYHE 3HWKEHHS I[yKPHCTOCTI KOPEHEeTIIIO/IB.

OcydJacHeHHsI CHUCTEMH YIOOpeHHS OYpsKiB IYKPOBUX IIIIXOM
MIPOBEJICHHS MM03aKOPEHEBUX IMiKUBJICHh MIKPOJIOOPUBOM Ta PETYISATOPOM
pPOCTYy HE Maj0 3HAa4YHOrO BIUIMBY Ha IIyKPUCTICTh KOPEHEIUIONiB. Y
cepenqapoMy 3a 2018-2020 pp. BHECEHHS TMOETHAHO MIKPOAOOpHBa
«Folcrop combi» Ta perymaropa pocty «Folcrop amin» y ¢a3i 3muxanusa
JUCTKIB y psmkax Ha T 5 1/ra comomu + PooKog mim opanky + Nog y
MepeAnociBHy KyJbTHBAIlil0 3a0€3MeYnio I[yKPUCTICTh KOPEHETUIONIB
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17,5%, mo nHa 0,1% OyNlo BHUIIMM aHAJIOTIYHOrO BapiaHTa 0e3
MMO3aKOPCHEBUX IN/KHUBICHDb. 3a BKJIIOUCHHS [0 3a3HAYCHOI CHCTEMHU
ynoOpeHHs nectpykropa comomu @Dimazonit, 10 n/ra IyKpUCTICTH
KopeHerutoniB craHoBuia 17,3%, mo Ha 0,1% OyJi0 HIKYMM aHAJIOTIYHOTO
BapiaHTa 0e3 M03aKOPEHEBUX MMi/HKUBIICHb.

OTxe, IPOBEJCHHS I03aKOPEHEBHX ITiJKUBJIICHb MiKpOJIOOPHBOM
«Folcrop combi» Ta perymaropom pocty «Folcrop amin» nHa Tl
Giosorizamii cucTeMn ynoOpeHHs OypsKiB IyKPOBUX HE BIUIMBAJIO iCTOTHO
Ha IyKPHUCTICTh KOPEHEILIOIIB.

AHami3 IyKpHUCTOCTI KOPEHEIUIOAIB 1O pOKax JOCHiIKEHHS
mokasae, mo y 2019 ta 2020 pokax, Koiu Tiepiia TOJOBHHA BereTarlil
(xBiTeHb-4epBenb) Oyma Boora (I'TK — 1,54 ta 1,73, BimnoBigHO), a 1pyra
MIOJIOBHHA (JIUTICHB-BEpeCceHb) Oyina cyxa abo ayxe 3acynumsa (I'TK — 0,34
ta 0,51, BiIMOBIMHO) I[YKPUCTICTh KOPEHEIUIOAIB Yy JOCHiAl Oyja 3HaYHO
BHIIOKO, HIK y 2018 porti, koiu y Apyrid MOJOBUHI Bereraiii CKJIATUCh
3aHaJITO BOJIOTi TOroaHi yMoBH. Tak, y 2019 pomi IyKpUCTICTh
KOPEHEIUIOIB Y AOCIii KoMuBaiack B Mexkax 18,5-19,2%, y 2020 pomi — B
Mexax 18,4-18,9%, Toxi sax y 2018 pori — 14,1-15,0%.

B ymoBax 2018 poky HaiiBHIIa IlyKPUCTICTh KOPEHEIUTONiB Oyiia Ha
KOHTpOJIi 6e3 10OpHuB Ta 3a BHECeHHS 5 1/ra cojomu — 14,9%. Buecenns
a30THUX JIOOPWB BECHOIO Y MEPEANOCIiBHY KyJIBTHBAIIO HA T 3apOOIISTHHS
COJIOMH 3MEHIIIIIIO IYKPHUCTICTh 10 14,6-14,1%. 30inpImeHHs 1031 a30Ty 3
90 o 150 Kr/ra mocIiIOBHO 3MEHIIYBaJIO BMICT IIYKPY B KOPEHEIUIOax.

OcydacHeHHst cucremu ynaoOpenHs y 2018 poui unisxom
MO3aKOPCHEBHUX  IiDKUBJICHb MikpogoopuBoMm «Folcrop combi» Ta
peryastopom pocty «Folcrop amin» nHa T Oionorizamii ymoOpeHHs
OypSKIB LYKPOBUX IiIBUIIMIIO IYKPHUCTICTh KopeHertonis no 14,8-14,9%,
II0 CIIPHUSUIO ITiABHUIIEHHIO iX 010I0TiYHOI IPOIYKTUBHOCTI.

VY 2019 Ta 2020 pokax 3a MOCYIUIMBOI Ipyroi ITOJIOBUHH BeTeTalil
3aCTOCYBaHHsS CHCTEMH YIOOpPEHHS Ha OCHOBI OioJiorizaiii cTabiiizyBaio
IYKPHUCTICTh KOPEHEIUIoNiB, abo crpusiio ii miaBumeHHto. Tak, y 2019
pori Ha KOHTponi 0Oe3 MOOpHB I[yKPHCTICTh KOPEHEIUIOJIB CTaHOBHJIA
18,5%, 3a BHECEHHs a30THHX TOOPHB BECHOIO Ha Tii 5 T/ra comomu +
PooKoo — 18,6-19,0%; y 2020 porri Ha KOHTpoJIi 6e3 MOOpUB IYKPHCTICTh
kopeHerutoniB — 18,8%, 3a BECHSIHOro BHECCHHS a30THUX MOOPUB 3HAUHE
3HIDKEHHS IIYKPHUCTOCTI KOPEHEIUIOIB CIIOCTEePIrayid JIUIIE 3a JIO3U a30Ty
150 xr/ra mo 18,4%.

OcyvacHenHs cucteMu ynoopeHas y 2019-2020 pokax IDIIXOM
M03aKOPEHeBUX  Ii/DKUBIEHb MikpomoOpuBoMm «Folcrop combi» Ta
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peryastopom pocty «Folcrop amin» wHa Tii Oionorizamii ymoOpeHHs
OypsIKiB IIyKPOBUX HE BIUIMBAJIO iCTOTHO HA I[YKPHUCTICTh KOPEHEIUIONiB. B
3a3HAYCHHX BapiaHTax BoHA ctaHoBmIA 18,5-18,7%.

Otxe, y cepeaubomy 3a 2018-2020 pp. 3acTOCyBaHHS a30THUX
nob6puB B 7031 90 Kr/ra y mHepeanociBHy KyJbTHBAILFD BECHOIO Ha T
BHeCEHHs 5 T/ra coioMu + PoKop mim opaHky 3a0e3nmedmsio MyKpHUCTICTh
KOpPEHEeIUTO/IiB Ha PiBHI KOHTpouTo 6e3 1oOpuB. BHecenHs a30THUX 100pHB
BecHOO B no3i moHaxm 90 kr/ra (120-150 xr/ra) CympoBOIKYBalIoOCh
3HWKEHHsIM IykpucTocTi Ha 0,1-0,4%. Ocy4acHeHHS cucTeMu ynoOpeHHs
[UISXOM TIPOBEACHHS IO3aKOPEHEBUX MIKUBJICHH MIKpOJIOOPHUBOM
«Folcrop combi» Ta perymsaropom pocty «Folcrop amin» Ha Tii
Giosorizamii cucTeMHr He BIDIHBAJIO iICTOTHO HA IYKPHUCTICTh KOPEHEILIOMIB.

Amnaiiz 300py mykpy y 2018-2020 pp. mokaszas, mo Ha KOHTPOJIi
0e3 mobOpuB 30ip mykpy craHoBuB 7,17 1/ra. BHecenHs 5 T/ra cojomu
MIIeHUIl 03uMoi 0e3 3acTOCyBaHHA MiHEepalbHUX JTOOpUB Oylio Mayo
edekTUBHMM, 30ip I[yKpy TMIOpiBHSHO 3 KOHTpoJieM 0e3 J00puB
nigsummiack Ha 0,15 1/ra mocsraysum Benuauau 7,32 1/Ta (puc. 7.10).
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BECHOO
Puc. 7.10 36ip uykpy 3a GioJrorizauii cucremu ynodpeunns, B/ICC, 2018-2020
pp., T/ra

Biomoriuna MpoOAyKTHBHICTH HE3HAYHO 3pOCNTa 3a ITOEJHAHOTO
BHeceHHs 5 1/ra cojgomu + dimazonit, 10 j/ra Ta BHECEHHS HEIIOBHOI'O
MiHepalbHOTO 100prBa Ha Tii 5 T/ra conomu + PyoKoo 3 oceHi mix opaHKy:
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30ip IyKpy CTaHOBUB — BignoBigHo 7,71 Ta 7,73 T/ra 3 mepeBUIICHHIM
KOHTpoITIo 6e3 1oopuB — Ha 0,54 ta 0,56 T/Ta.

EdextuBHIM arpoxiMiuHUM 3ac000M y MiJBHINCHHI 0i0JIIOTIYHOT
MPOIYKTUBHOCTI OYpSIKiB IIyKPOBHX BU3HAYEHO BHECEHHS a30THUX JOOpUB
BECHOIO y TIEPENIOCiBHY KyJIbTHUBAIIl0 Ha TJi Oioyiorizamii cucTeMu
ya00peHHs. 3a BHECCHHS a30Ty y MEpeANOoCiBHY KyJBTHBAIIK B J1031 90
kr/ra Ha (oHi 5 T/ra comomu + PoKoo mig opanky 30ip mykpy CTaHOBHB
9,71 T/ra 3 MepeBUIIEHHAM KOHTPOJIO Ha 2,54 T/ra.

30UIbIICHHS 103M a30THUX JOOPHB Yy MEPEANOCiBHY KYyJIbTHBAIIIIO
1o 120 ta 150 xr/ra cynpoBomkyBanock 300pom 1ykpy — 9,90 ta 10,0 1/ra,
10 MOPIiBHSAHO 3 703010 90 kr/ra Oyno OinbmuM — BiamosigHo Ha 0,19 Ta
0,29 T/ra. BpaxoBylouHm BHCOKY BapTiCTb a30THHX JOOpPHB BHECEHHS
a30THHUX BecHOIO 1oHay 90 Kr/ra 0yiro Masio e(peKTHBHIM.

[lpoBeneHHsT  KOpEIALINHHO-pErpeciifHOr0  aHamizy  IMOKa3ajo
ICTOTHY perpeciiiHy 3aJIeKHICTh MK JI030F0 a30THHUX JOOpPHUB BECHOIO Ta
300poM 1Lykpy 3 Koedimientom aerepminanii r? = 0,9164-0,9965, sxa
MIPOCTEKYBAIACh B yCi POKH JOCIHiIKeHb (puc. 7.11).
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Puc. 7.11 Perpeciiina 3ajexHicTh Mizk 0ioioriuHuM 300poM LYKPY Ta /103010
BHeceHHs1 a30THuX A00puB, BJICC. 2018 pik — 3acynumBa mepiia IOJIOBHHA
BereTailii i HagMipHO BoJiora apyra nosiosuHa; 2019 ta 2020 poku — BoJiora nepia
MIOJIOBHHA BETETAIlil 1 CyXa JIpyTa MOJOBHHA.

30LIpIIeHAS 103U BHECEHHS a30THUX no0puB 3 90 mo 150 xr/ra mo
pOKax JOCHIDKEHHS CYMPOBOKYBAJIOCh HE3HAUYHUM 3POCTAHHSAM 300py
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nykpy — B Mexax 0,15-0,49 t/ra. Lle € cBim4eHHSM TOTO, IO HAKOLIBII
ONTHUMAJBHOIO JI03010 a30Ty 33 BHPOIIYBAaHHS OypsKiB I[yKpOBHUX y JaHii
TPYHTOBO-KJIIIMaTHuHIi 30HI € 90 kr/ra. 30inbpmenHs no3u asory ao 150
Kr/ra TUTbKU B OKpeMi poku (2020) cympoBOIKYBaIOCh 3pOCTAaHHIM 300py
nykpy Ha 0,49 1/ra, 1110 EKOHOMIYHO MOKHA BBAXKATH OLIIBHHIM.

OTxe, B yMOBaxX Cy4acCHOTO BHPOOHHMIITBA 32 TOCTPOTO Ae(imuTy
THOIO BHPOIIyBaHHSA OypsAKiB IyKpOBMX Ha Tii Oiojorizamii cucremu
ynoOpeHHs € e(eKTUBHUM arpoxiMiuHuM 3acobom. HaifedekTuBHIImMM
BU3HAUEHO BHECEHHsS 5 T/ra comoMu + PooKop min opanky + Noy BecHOIO y
MEPEANOCiBHY KyJIbTUBAILII0 — 30ip IIyKpy cTaHoBUB 9,71 T/ra.

BaxmuBUM €IEMEHTOM Cy4YacHHUX TEXHOJOTIH € OCy4YaCHeHHS
CHUCTeMH YAOOpPEHHS IUIIXOM IIPOBEICHHS I03aKOPEHEBUX ITiKUBIICHB
MIKpOJIOOpHBaMU Ta PETYJISITOpaMU pOCTy. Pe3ynmpTaté  JOCIiIKEHBb
MoKaszaym, mo B cepeanbomy 3a 2018-2020 pp. BHECEHHs MIiKpoaoOpuBa
«Folcrop combi» y da3i 3MUKaHHS JUCTKIB y psAJIKax Ha Tii Oiosorizarii
cucremu yaobpenns (5 1/ra conmomu + PooKoo mig opanky + Noy BecHOO y
MEPeaIOoCiBHY KyIbTHBAMi0) 3abesmeumno 30ip mykpy 9,94 T1/ra, mo
MOPIBHAHO 3 GioJoriyHNM (oHOM yan00penHs Oyno BumuM Ha 0,23 T/ra. 3a
BHECEHHs JIOIaTKOBO peryinstopa pocty «Folcrop amin» 30ip mykpy
migsumuBscess g0 10,19 T1/ra 3 mepeBuieHHsIM OiojoriuHoro (oHy
ynoopenns — Ha 0,48 1/ra (puc. 7.12).

12
10,19
10

0 I I I I |

Comnoma, 5 t/ra - @on + P9OK90 ®on + P9OK90 don + P9OK90 Do
Don +N90 Bechoro +N90+M  +N90+M+ PP dinazor

36ip uykpy, T/ra
N N [oe]

[\

Puc. 7.12 36ip nykpy 3a ocyuyacHenHsi cuctemu yaoopenns, BJICC, 2018-2020
pp., T/ra Ilpumitka: ®Dima3oHIT — AECTPYKTOpP COJIOMH, M — MiKpOa0OpHBO
«Folcrop combi» ta PP — perymsrop pocty «Folcrop aminy
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EdekTuBHICTP  TI03aKOPEHEBUX  IMIHKUBJICHb  MIKpOJIOOPHBOM
«Folcrop combi» moemnano 3 perymsropom pocty «Folcrop aminy icTtoTHO
3pocia 3a JIOTIOBHEHHS OCHOBHOTO YIOOPEHHSI JECTPYKTOPOM COJOMHU
dinazownir, 10 Jyi/ra. 3a mHKUBICHHS MOETHAHO MikpomoopuBoM «Folcrop
combi» Ta peryssropoMm pocty «Folcrop amin» Ha T 5 T/ra comomu +
@inazownit, 10 m/ra + PoKoo minm opanky + Ngo BECHOIO y MepennociBHY
KynpTHBaIlifo 30ip mykpy crtaHoBuB 10,54 T/ra 3 mepeBHIIEHHIM
6iosoriunoro ¢ony yzodpenns — Ha 0,83 1/ra.

OTKe, OCyYaCHEHHsI CHUCTEMH YyIOOpEHHS Ha OCHOBI Oiojorizarfii
MPOBENICHHSAM IM03aKOPEHEBOTO MiPKUBIICHHS OYPSKIB IIYKPOBHX IMOETHAHO
MikpoaoopuBoM «Folcrop combi» Ta perymsitopom pocty «Folcrop aminy
TTO3BOJIIIO MiABUIIUTH 30ip mykpy Ha 0,48-0,83 T/Ta.

VY mporeci BUpOOHUITBA IyKPYy HAa 3aBOJI YacTHHA IYKPY, SIKa
MICTHTBCSI Y KOPEHEIUIONaX BTpavyaeThCs. BemuunHa BTpaT 3aleKUTh Bif
TEXHOJIOTIYHOI ~ SIKOCTI ~ KOPCHEIUIOJIB, fAKa BHU3HAYAETHCS TaKUMHU
napaMeTpamMu sK BMIiCT HEOITKOBOTO a30Ty B KOPEHEIUIOAaX, aMiHOKHCIIOT,
OeraiHy, MypHuHy, HITpaTiB. 3a3HaYeHi CIIOIYKH HE BHIAISIOTHCS y MpOIeci
nedexarii-caTyparii, IepeXoasTh y MEIICY i 00yMOBIIOIOTh BTPATH B Hill
uykpy [273].

OCHOBHUMHM YWHHUKaMH, SIKi CHPUYMHSIIOTH BTPaTH LYKpPY Y
nporieci Woro BUpPOOHUIITBA Ha 3aBoil 3a gAanmmu [I.M. Cunina [273] €
BMICT «IIKiJJTABOTO» a30Ty Ta 30JbHUX €NEMEHTIB y Mesici. «ILIKimmBuin»
a30T 1 COJIi 30JIbHUX EJIEMEHTIB — KaJifo, HATPif0, KaJbI[iF0 Ta MAarHIO i
4ac OYMIICHHS TU(PY3HOTO COKY HE BUAAISIETHCS 1 YTPUMYIOTh YaCTHHY
LYKPY BiJl KpUCTaIi3aIlii.

PesynbTati JOCIHIIKEHh THUMYacOBOTO JOCIINY MOKa3ald, L0 Y
cepenaboMy 3a 2018-2020 pokm BMICT 30JIBHHX EJIEMEHTIB Yy
KOPEHEIUTOIaX 3a 3aCTOCYBAHHS JOOPUB ITiIBUIIYBABCS, MO CIPUYHHSIIO
Jiesike TIOTIpIIeHH iX TexXHosoriyHoi skocti. Ha koHTpom 06e3 moOpus
BMICT 30JIbHHX €JICMCHTIB B KOPCHEIUIOAaX OyB HAHMEHIIIMM: BMICT KaJito
cranoBuB 3,20 mr-exB./100 T, HaTpito — 2,01, anbda-amiHHOTO a30Ty — 2,46
mr-ekB./100 T cmpoi Macu, MmO 3a0e3MEUMIO YUCTOTY HOPMAaIHHO
ounmieHoro coxy 91,8% 1 cympoBoKyBaJloch BTpaTaMH IyKPy B MeJsCi
2,25% (tabn. 7.11).

Buecenns 5 1/ra conomu, IogHaHo 5 T/ra conomu + dinazowit, 10
n/ra Ta 5 T/ra comomu + PooKog — mig opaHKy He BIUIMBAJIM iCTOTHO Ha
TEXHOJIOTIYHY SIKICTh KOPEHEIUIONiB OypsKiB. BMicT Kaimito B 3a3HaUYEHUX
BapiaHTax 3HaxXomuBCs B Mexkax 3,20-3,64 mr-exs./100 r, Harpito — 1,96-
2,04, anbda-aminaoro aszory — 2,38-2,49 wmr-ekB./100 T cupoi Mmacw.
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[ToenHane 3acTOoCyBaHHS COJIOMH Ta JeCTyKTopa 4u (HochOopHO-KaTIHHUX
nmoOpuB 30epiraso BMICT 30JbHHX €JIEMEHTIB Ha JOCTaTHRO HHU3BKOMY
piBHI, 3a0€3MeYNI0 YHUCTOTY HOPMAaJbHO OYMIIEHOTO COKY Ha piBHI 91,7-
92,0% i CynmpoBO/KYBAJIOCH BTpataMH IyKpy B Meisici Ha piBHI 2,23-
2,27%.

Tabauys 7.11 TexHoJsioriyHa AKICTH KOPeHeNJIOAiB OypAKiB YKPOBHX
3a OioJsiorizanii Ta ocyuyacHeHHs1 cuctemu ypoopenns, BJICC, 2018-2020

pp-
No Bwmicr Ha 100 r Yucro- | BrpaTu | Buxin
Bap Bapiant OypsIKiB, MI-eKB | Ta COKY, | lYKPY B [[yKpY,
o,

% MeJsici, %

K Na a-N %
(1]

1 | be3 noOpuB (KOHTPOIIb) 3,20 | 2,01 | 2,46 91,8 2,25 14,3
2 |Conoma, 5 1/ra - ®on 322 | 2,04 | 2,38 92,0 2,23 14,5
3 | ®on + dinaszonir, 10 a/ra 3,20 | 1,96 | 2,49 91,8 2,25 14,5
4 | Do + PooKoo — mig opaHKy 3,64 | 1,98 | 2,44 91,7 2,27 14,3
5 | ®own + P9oKoo mmix opanky + Noo y

; . 409 | 2,03 | 326 | 913 | 234 | 142
TNCPEAIIOCIBHY KYJIbTUBALIIIO

6 | Don + P9oKoo iz opanky + Ni2o

-« -

7 | ®ow + PooKoo mix opanky + Niso

-

8 | Down + P9oKoo mmizt opanky + Noo +

M

9 | ®oH + PooKoo min opanky + Noo +
(M + PP) 4,07 | 2,00 | 3,17 | 914 2,29 14,0

10 |®oH + dinazonir + PeoKoo+ Noo | 4,10 | 2,02 | 3,14 91,5 2,32 14,2

11 | ®on + ®inazonir + P9oKoo + Noo
+ (M + PP)

[Mpumitka: PinazoHIT — AESCTPYKTOP COJIOMI BHOCHJIM Tepen il 3apoOisHHSIM Yy
rpyHt, M — MikponobpuBo «Folcrop combi» ta PP — perynstop pocty «Folcrop
aminy BHOCHJIM TT03aKOPEHEBO Y (a3i 3MUKaHHS JUCTKIB y PSIKY.

4,14 | 2,00 | 3,34 | 91,0 2,41 14,0

4,20 | 2,05 | 3,44 90,6 2,46 13,6

4,05 | 2,03 | 3,12 | 914 2,30 14,2

4,03 | 2,00 | 3,13 | 91,5 2,30 14,1

Brpatn mykpy y Mensci iCTOTHO 3pOCTald 3a BECHSHHX CTPOKIB
BHECCHHS a30THHX JOOpWB Ha Tii Oioyiorizamii yJoOpeHHS OypsKiB
IyKpOBHUX. 32 BHECEHHS a30Ty y NEPEHAIOCiBHY KyIbTHBAIlil0 B 1031 90
Kr/ra Ha T 5 T/ra comomu + PoKop mim opaHKy BMICT Kamiio B
KopeHeruionax craHoBuB 4,09 wmr-exB./100 r, Harpito — 2,03, ambda-
aMiHHOTO aszoty — 3,26 wmr-ekB./100 T cupoi Macu, IO 3a0e3MeUnIIo
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YICTOTY HOPMaJdbHO ouumeHoro coky 91,3% 1 cympoBOmIKyBaiIoCh
BTpaTaMu IyKpy B Mesici 2,34%.

301IbIICHHAS T03U a30THUX JOOPHB Yy MEPEIIOCiBHY KYJIbTHBAIIIO
10 120 Ta 150 kr/ra 301IbIIMIIO TEPEBAXKHO BMICT aib(a-aMiHHOTO a30Ty Yy
KOpEeHerIoax. 3a3HadyeHl J03u a30Ty Ha Tii Olojorizamii cuUCTEMHU
yIOOpeHHS OOYMOBWJIM BMICT Kalil0o B KopeHerwonax 4,14-4,20 wr-
ekB./100 r, marpiro — 2,00-2,05, amega-aminaoro azorty — 3,34-3,44 wr-
exB./100 r cupoi mMacy, Mo 3a0e3MeYI0 YUCTOTY HOPMATbHO OYHIIIEHOTO
coky 90,6-91,0% 1 cynpoBoKyBajlochk BTpaTaMH IyKpy B memsci 2,41-
2,46%. BHeceHHs1 a30THUX JOOPUB BECHOIO y MEPEANOCIBHY KyJIbTHUBAIIIO
B 1031 120-150 xr/ra 36impmmio BTpaTH ykpy B memsici Ha 0,07-0,12%
MOPiBHAHO 3 103010 90 Kr/Ta.

OcydJacHEeHHsI CHCTEMH YHOOpEeHHS BHECEHHSIM MiKpoJoOpuBa i
peryJiiTopa pocTy y M03aKOPEHEBE IMiHKUBIICHHS OYPsIKiB IIyKPOBUX HA TIIi
Olomorizaiii MOKpaIIUIO TEXHOJIOTIUYHY SKICTh KOPEHEIUIOAiB, 3MEHIIMIIO
HETMIPOJYKTUBHI BTpaTH I[yKpy y TIpoIleci BUPOOHHUITBA. 3a BHECCHHS
moeqHano Mikpomoopusa «Folcrop combi» Ta moemxnano Folcrop combi» +
«Folcrop amin» y ¢a3i 3MuUKaHHS JIMCTKIB y psAAKax HA TIIi 5 T/Ta coyoMu +
PooKoo min opanky + Ngy BECHOIO y MEpennoCiBHY KYJIbTHBAIIO BMICT
Kallio B KopeHemonax craHoBuB 4,05-4,07 mr-exs./100 r, Hatpiro — 2,00-
2,03, ambda-aminnoro azory — 3,12-3,17 mr-exB./100 T cupoi macu, 1o
3a0e3MeYnIo  YHUCTOTy HOPMAJIbHO  OUYMIIEHOTO coky 91,4% i
CYIIPOBOKYBAJIOCH BTpaTaMu IyKpy B Memsaci 2,29-2,30%. JonaBaHHS
nectpykropa ®inazonit, 10 m/ra 10 3a3HaYCHUX CHUCTEM YyIOOPCHHS HE
BILTHBAJIO HA TEXHOJIOTIYHY SKICTh KOPEHEIUIOIB OYPSKIB IIyKPOBHX.

OTKe, Ha TEXHOJIOTIYHY SKICTh KOPEHEIUIOAIB OYpSKiB I[yKPOBUX
BILTMBAJIO BHECEHHS IMOBHOTO MiHEpPAIBHOTO JOOpHBA Ha Tii OioJyiorizariii
CHUCTeMH YJOOpeHHS. 3a 3acTOCYBaHHS a30THHX JOOpPHB BECHOIO Y
MepeANOoCiBHY KyJIbTHUBAII0 B KOPEHEIUI0/1aX 30UIbIIyBaBCs BMICT allb(a-
aMIHHOTO a30Ty, IO MOTIPIIyBaJO TEXHOJIOTIYHY SIKICTh KOPEHEIUIOJIB
MOPIBHSAHO 3 BHECCHHSM IOBHOTO MIiHEPaJILHOTO IOOpHWBA IiJ OpPaHKY.
30inpImeHHsT 103U a30THUX A00pwB BecHoio 3 90 mo 120 ta 150 xr/ra
TIOTIPIIMIIO TEXHOJOTIYHY SIKICTh KOPEHETUTOIB 1 301BIIMIO BTPATH IyKPY
B memsici Ha 0,07% Ta 0,12%, BiamoBigHO. 3a IOEIHAHOIO BHECEHHS
MikponobOpuBa «Folcrop combi» + «Folcrop amin» y ¢a3i 3MukaHH:
JIUCTKIB Y psAJKax Ha T Oionorizamii cucteMu yAoOpeHHS 3a J03M a30Ty
BecHOI0O 90 Kr/ra TEXHOJIOTiYHA SKICTb KOPEHEIUIOAIB IOKpallyBajach, a
BTpaTH IyKpYy B Mesrsici 3meHmryBaiuch Ha 0,04-0.05%.

- 359



30Ha J0CTATHBLOrO 3BOJIOKeHHHA. Ha VYianoso-JlroimHenbKin
JICC B ymOBax JI0OCTaTHBOTO 3BOJIOYKEHHS BUCOKY €()EKTHBHICTH B TTOCIBaX
OypsKiB IyKPOBUX MOKA3aJ0 3aCTOCYBaHHS a30THUX JIOOPHB y ITOE€JHAHHI 3
M03aKOPEHEBUMH IIJUKUBJICHHAMH MiKpOJ0OpHBaMHu. Y CepeIHbOMY 3a
2020-2022 poku BpoxkaiHICTh OYPSKIB IIyKPOBHX Ha KOHTPOJI 6e3 J0OpHB
craHoBwiia 43,3 T/ra 3 KOJIMBaHHAMH TI0 poKax aociipkeHHs Bix 40,1 mo
45,3 1/ra. HezHayHO minBUINIMIACH BPOXAWHICT 32 BHECEHHS COJIOMH.
3acTocyBaHHA 5 T/Ta COJIOMH MiJABHIIMIO BPOXKaHHICTH KOPEHEIUIONIB 110
KOHTpouto Oe3 moOpuB Ha 2,2 T/ra 3a abCONIOTHOrO NMOKa3HHWKa 45,5 T/ra
(Tabmn. 7.12).

Tabnuys 7.12 Bnus 103 a30THUX 100pUB Ta MiKpo100pHB Ha
NPOAYKTHBHICTH OypsikiB mykposux, YJIJICC, 2020-2022 pp., T/ra

No Bpo:kaii- | Hlykpuc- 30ip
Bap Bapiant HiCTb, TiCTh, HYKpY,
T/Ta % T/Ta
1 | be3 100puB (KOHTPOJIB) 433 18,2 7,9
2 | Conowma, 5 1/ra - ®on 45,5 18,3 8,3
3 | ®oH + NooPooK130 iz opaHky 60,4 18,1 11,0
4 | ®on + PyoKi30 mig opanky + Neo BECHOIO 60,5 18,1 11,0
5 | ®oH + PooKi30+ Noo- « - 64,5 18,0 11,6
6 | ®oH + PooKi30+ Ni20- « - 66,1 17,9 11,9
7 | ®@oH + P9oKi30+ Noo + B mozakopeneBo 65,8 18,2 12,0
8 + + +
®on + P9oKi30+ Noo + B, Mn, Mo, Zn, Fe 67.0 18.3 123
1103aKOPEHEBO
HIPos 3,6 0,4
P, % 2,9 2,6

IMpumiTka: MiKpomOOpHBa BHOCIIJIM II03aKOPEHEBO JBi4i — y (a3u 3MHUKAHHS
JIUCTKIB B PsIJIKaX Ta MDKPSIUISAX

3HAYHOMY  MIJBHMIIEHHIO BPOXXKaHHOCTI  CIPUSUIO  TIOE€THAHE
BHECCHHS MiHEpaJbHUX JIOOPUB 1 COJIOMU MIIEHUII 03UMOi. 3a BHECEHHS 5
1/ra comomu + NooPooKi3o mia opaHky BpoKalHICTH OYpsIKIB IIyKPOBHX
cranoBmna 60,4 T/ra 31 3pOCTaHHAM 10 KOHTpOIIO 0e3 1obpus Ha 17,1 T/ra.
Brecennst n00pWB 3MEHIIMIO BapifoBaHHS BPOXKAHHOCTI IO pOKax
JOCITI/DKEHHS: HallMEeHITy BposKaifHicTh crioctepiramn y 2020 poui — 58,6
T/ra, HaiBHILy y 2021 pomi — 62,1 T/ra.
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EdexkruBHUM B yMOBax JOCTATHBOTO 3BOJIOKEHHS BH3HAYCHO
BHECEHHSI a30THHUX JO0OPHB BECHOIO Yy IEPENIOCiBHY KyJIbTHBAIIIO OypsKiB
IIyKpOBHUX. 3a BHeceHHs 5 T/ra comomu + PoKisp mim opanky + Ngo y
MepeANOCiBHY KYJIBTHBALIIO BPOXKAWHICT OYpsKIB I[yKPOBHX CTaHOBHJIA
60,5 T/ra 31 3pocTaHHsAM 10 KOHTPOJIO Oe3 noOpuB Ha 17,2 T/ra. 3a mo3u
a30THUX J0OpUB BecHOIO 60 Kr/ra nocsrajiach BpOXKalHICTh KOPEHEIIIOIB
Ha PiBHI 703U a30Ty 90 Kr/ra BHECEHOTO 3 OCEHi MiJ OpaHKy, IO MOXe
OyTH HACIITKOM 3MEHIIICHHS HEMTPOAYKTUBHUX BTpPAT a30Ty i3 IPYHTY, SIKE
MAa€ MiCIle Y OCIHHbO-3UMOBHH TEPIOJT MMiJl YaC IHTEHCUBHUX OMAJiB.

301IbIIICHHST 03U a30Ty Y MEPeAnociBHY KynbTHBalito 3 60 g0 90
Ta 120 Kr/ra 3a0e3nme4ywsio TONAJbINE 3POCTaHHS BPOXKAHHOCTI OypsKiB
IyKpOBUX. 3a BHeceHHA 5 T/ra comomu + PooKisp mim opanky + Noo y
MIePEeAOCiBHY KYJIBTHBALIIIO BPOXANWHICTE OYpsAKIB ITyKpOBHX CTaHOBHIIA
64,5 T/ra 31 3pocTaHHSIM 110 KOHTpoJto Oe3 moOpuB Ha 21,2 T/ra; 3a mo3u
a3oTy BecHowo 120 kr/ra — BpoxaiHICTH cTaHOBWIa 66,1 T/ra 3i
301IIBIIICHHSIM JIO KOHTPOJIIO 0e3 100puB Ha 22,8 T/ra.

[ligBuimenHst BpoXkaifHOCTI OypsIKiB IyKpOBHX CIIOCTEpIrajim 3a
MIPOBEJICHHS JIBOX ITO3aKOPEHEBHX ITiPKUBIICHh OOPOM Ta KOMITO3HIIHHIM
MIKpO100pHBOM, SIKE MICTHIJIO IIICTh MIKpOEJIEMEHTIB. 3a BHECEHHS 5 T/ra
conmomu + P9oK 30 mim opanky + Nog y MmepeanociBHy KynbTHUBaIii + 60p
MMo3aKopeHeBo y (a3l 3MHUKaHHS JIMCTKIB Y psAgaXx Ta MUDKPSIIIX
BPOXAHHICTh OYypPSKIB I[yKpPOBHX CTaHOBHIA 65,8 T/ra 31 3poCTaHHSIM 10
KOHTpONIO0 0e3 no0puB Ha 22,5 T/ra; 3a BHECEHHS KOMIIO3UIIIITHOTO
MiKpomoOprBa — BpOJKAHHICTh KOpEHEIUIoAiB craHoBwia 67,0 T/ra 3i
3pOCTaHHIM 70 KOHTPOJII0 Oe3 100puB Ha 23,7 T/Ta.

OTKxe, 32 BUPOIIYBaHHS OYpSIKiB I[yKPOBHUX B YMOBax JOCTaTHBLOTO
3BOJIOKCHHSI Ha YOPHO3EeMi BHIYT'YBaHOMY €()EKTHBHAM BH3HAYCHO
BHECEHHS a30THHUX JT00PUB BECHOIO y MEPEANOCiBHY KyJIbTHBAMIIO B 1031 90
kr/ra Ha Qoni P9Ki3p mig opaHKy Ta mpoBeAeHHS IBOX I03aKOPEHEBUX
MiPKUBJICHD KOMITO3UIITHUM MiKpoZoOpUBOM Y (a3l 3MUKAHHS JUCTKIB y
pAaax Ta MDKPSIUISIX.

3acrocyBaHHS HOOPUB Ha YOPHO3EMi BIIIYTYBAHOMY CIIPHYHUHILIIO
HE3HAYHE 3HIDKCHHS ITYKPHCTOCTI KOPEHEIUIOAIB OYpSKIB ITyKPOBHX. Y
cepenqaboMy 3a 2020-2022 pp. Ha KOHTposli 0e3 JOOpHB IIyKPHCTICTB
KOpeHerutoiB cTanoBmia 18,2%, 3a BHECeHHs 5 T/ra cojoMu Oyiia He3HAYHO
BUIIO0 — 18,3%.

3acrocyBaHHsI MiHEpalIbHUX JOOPUB 3 OCEHI IiJl OpaHKy B J03i
NooP9oKi30 HEICTOTHO 3HH3WIO IYKPHUCTICTh KOPCHEIUIOAIB MOPIBHSIHO 3
KoHTpoJieM 0e3 moopuB Ha 0,1% 3a abconroTHOTO MoKasHuka 18,1%.
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3HIKEHHS IYKPUCTOCTI KOPEHEIUIOAIB CIOCTEPIraid 3a BECHIHUX
CTPOKiB BHECCHHS a30THUX NOOPUB. 3a 03U a30Ty BECHOIO Y TIEPEAMIOCIBHY
KynbTUBaIio 60 Kr/ra IyKpUCTICTh KOPEHEIUIOAIB cTaHoBmIa 18,1%, mo3u
90 xr/ra — 18,0%, no3u 120 xr/ra — 17,9%. Buecenns a30THUX TOOpUB Y
MEPeANOCiBHY KyJabTHBaMi0 B 1031 60-120 kr/ra Ha i PooK30 mix opanky
3HHM3WIO IYKPUCTICTh KOPEHEIUIOIB MOPIBHSIHO 3 KOHTPOJeM 0e3 Jo00pHB
Ha 0,1-0,3%.

Crabimizarii IyKpUCTOCTI KOPSHEIUIOAIB Ha TJIi BECHIHUX TEPMIHIB
BHECCHHS a30THHX JIOOPHB CHPHIO TPOBEICHHS IO3aKOPCHEBHUX
MiHKUBJICHD MiKpoJgoOpuBamMu y ¢da3u 3MUKaHHSA JIMCTKIB Y psAIKax Ta
MDKpsIsax. J[BopasoBe miDKUBJICHHS OOpoM Ha TJi BHECEHHS 5 T/ra
coiomu + PooKi3p mig opanky + Nop y THepeArnociBHY KyJIBTHBAIIIO
3a0e3Meumo  IyKPUCTICTh  KopeHeroniB  18,2%, a  miKUBIICHHS
KOMITO3MIIHHUM MikpoJ00prBoM — 18,3%, 1o Oyno Ha piBHI KOHTPOIIO
6e3 100puB, a00 HE3HAYHO TIEPEBUIIYBAJIO HOTO.

OTxe, 32 BECHSHMX TEPMiHIB BHECEHHS a30THHUX JOOpHMB Ha T
QIBTEPHATHBHOTO  OPraHO-MIHEPAJIbHOTO  yHOOpeHHs  cTabimizamii
IyKPUCTOCTI KOPEHEIUIONIB Ha PiBHI KOHTPONIO 0Oe3 J0O0pWB MOXKHA
JIOCATTH TUIIXOM MPOBEACHHS IMO3aKOPCHEBUX ITIKUBICHH OOPHUM YU
KOMITO3UIIIHHUM MIKpOoJoOpuBamMu y ¢a3i 3MUKaHHS JIMCTKIB y psAJIKax Ta
MDKPSULISX.

30ip mykpy B yMOBax THMYAacOBOTO JOCIIAYy Ha KOHTposi 0e3
nobpuB y cepennbomy 3a 2020-2022 pokm crtaHoBMB 7,9 T/ra 3
KOJIMBaHHSMH TI0 POKaX MOCTIMKEHHS Bim 6,9 mo 8,5 T/ra. 3a BHeCeHHS 5
T/ra comomu 30ip Iykpy migBumuBcs Ha 0,4 T/ra 3a aOCOIIOTHOTO
MokasHuka 8,3 1/ra.

[loenHaHe BHECEHHS MiHEPAIBHHX JOOPHB 1 COJIOMM TIICHUITI
03UMOi iCTOTHO MiABHIIMIO 30ip IyKpy. 3a BHeceHHA 5 T/ra colmomu +
NooP9ooKi30 iz opanky 36ip mykpy cranoBuB 11,0 T/ra 3i 3pOCTaHHSAM [0
KOHTpOJII0 0e3 moOpuB Ha 3,1 T/ra. ¥ poKM AOCHTIHKEHHS 30ip IyKpy B
3a3Ha4eHOMY BapiaHTi BapitoBas Bix 10,1 1/ra 'y 2020 pomi mo 11,8 T/ra'y
2021 porii.

EdextuBHIM B yMOBaxX IOCTATHHOTO 3BOJIOKCHHS BH3HAYCHO
BHECEHHsI a30THHUX J0OPHB BECHOIO Y IEPEINOCiBHY KyJIbTHUBAIIIO OYpsKiB
IyKpOBUX. 3a BHeceHHsI 5 T/ra coimoMu + PoKisp mim opanky + Ngo y
MepPEeANOCiBHY KyJbTHUBaIiO 30ip Iykpy craHoBuB 11,0 T/ra, mo Oyio
CIIBCTaBHUM BHECEHHI0O 5 T/ra comoMu + NooPooKi3 mmim opaHky.
30inbIIeHHs 03K a30Ty y MEpeAnociBHy KymbTuBalio 3 60 mo 90 ta 120
Kr/Ta 3HaYHO MIABHIIIIO 30ip IyKpy. 3a BHECEHHS 5 T/Ta cosomu + PogKi30
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i opaHKy + Nog y TIepeociBHy KyJIBTHBAIIO 30ip IyKpy cTaHOBUB 11,6
T/ra, no3u azory 120 xr/ra — 11,9 T/ra 3i 3pocTaHHSIM 10 KOHTpOJIO 0€3
no6pus Ha 3,7 Ta 4,0 1/ra. BignosigHo.

MakcuMalibHOTO 300py ILyKpY JOCSTalnd 3a MPOBEICHHS JBOX
MM03aKOPEHEBUX MMiKUBJICHh OOPOM 200 KOMIO3UIIHHUM MiKpOJ10OpHBOM
y a3y 3MUKaHHS JIUCTKIB Yy PsAIKax Ta MDKPSUISIX HA TJIi BHECEHHS 5 T/ra
comomu + PooKi30 mim opanky + Nop y mepeamnociBHy KyIbTHBAIO: 30ip
ykpy craHoBuB 12,0 ta 12,3 T/ra 31 3poCTaHHIM 0 KOHTpOJIO O3 100prB
Ha 4,1 ta 4,4 T/ra, BIANOBIIHO.

OTxe, 3a BUPOIIYBaHHS OYypsIKiB I[yKPOBHUX B YMOBax JOCTaTHLOTO
3BOJIOKCHHS Ha YOpPHO3eMi BWIYTYBAHOMY HaWBWILYy Oi0JOTiYHY
MIPOXYKTHUBHICTH OYpsIKiB IyKpOBHUX 3a0e3Medniia cucTeMa ynoOpeHHs, IKa
nepenbayana BHECEHHS a30THHX JOOPHUB BECHOIO Yy IIEPEAIIOCiBHY
KyJBTUBAILIO B 031 90 kr/ra Ha 111 5 1/Tra conomu + PooK3 i opanky ta
MPOBEJCHHS  JBOX  MO3aKOPEHEBUX  II/DKUBICHb  KOMIIO3HMIIHHUM
MiKpoA0OpHUBOM y (pa3u 3MHUKAHHS JTUCTKIB y psAJax Ta MIKPSAIISIX.

3a pe3ynpTaTaMu KOpeAIiifHO-perpeciiHoro anamisy po3poOiieHo
MOJIeTb 300py IYKPY 3aJIeKHO BiJl 103 BHECEHHS a30THUX JOOPHUB BECHOIO
(puc. 7.13). Mozenb ONUCYETHCS PIBHSHHSM:

y =-0,0003x> + 0682x + 7,9091
ne y — 301p 1ykpy, 1/1a;

X — JI03M a30THUX JTIOOPUB.

s 10
Bl y =-0,0003x2 +0,0682x +7,9091
2 8 R2=0,9991
2 6
=
8 4

2

0

0 20 40 60 80 100 120 140

Jo3a azory, kr/ra

Puc. 7.13 Moaeab 300py UYKpY 3a/1€:KHO BiJ /103 BHeCEHHSI a30THUX /100pUB
BecHow, YJIJICC, 2020-2022 pp.
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Jlana Mozenb CBiI4aTh MPO TICHUM KOPENSAIIHHUN 3B'SI30K MiX
JI03aMH BHECEHHS a30THUX JIOOPWB BECHOIO Ta NMPOAYKTHBHICTIO OYypSKiB
nykposux (R*=0,9991).

TexHouoriuHa SKICTh KOPEHEIUIONIB OYypsKIB IIyKPOBHX HE3HAYHO
3HIDKYBajach 32 BHeceHHs n10oOpuB. Haiikpamioro BoHa Oyia Ha KOHTPOJi
0e3 100pHB Ta 32 BHECEHHsI 5 T/Ta COJOMH: BMICT KaJlil0 B KOPEHEII0axX
cranoBuB 3,57-3,63 wmr-exB./100 r, mHarpito — 0,61-0,64, anpda-aminaOoTO
azory — 1,36-1,32 mr-exs./100 T cupoi Macw, 1m0 3a0€3NEYMIIO YHCTOTY
HOPMAJIHO OYHIIEHOTO COKYy 92,3-92,5% 1 CympoBOIKYBaJIOCh BTpaTaMu
uykpy B mMessici 1,40-1,42% (taba. 7.13).

Tabauys 7.13 BnjiuB 103 a30THUX I00PUB Ta MiKpoao0pHuB Ha
TEXHOJIOTiYHY SIKicTh KOpeHenoaiB OypsakiB uykposux, YJIJICC,
2020-2022 pp.

Bwmicr Ha 100 ¢ Yucro| BrpaTu | Buxin

No Bapiant OypsiKiB, MI-eKB Ta |LYKpY B| HYKpY,
Bap COKY, | MeJsici, %
K Na a-N % %
1 | be3 106puB (KOHTPOIIB) 3,57 1061 | 1,36 | 923 | 1,42 | 15,88

2 |Conoma, 5 T/ra - Don 3,63 10,64 | 1,32 192,5| 1,40 | 16,00
3 | ®oH + NooPeoK130 iz opanky 3,74 1 0,72 | 1,66 | 91,5 | 1,51 15,69
4

@on + PooKi30 mig opanky + Neo

3,83 10,67 | 1,70 | 91,4 | 1,53 | 15,67

BCCHOIO
5 | o + PooK 130+ Noo- « - 380 ] 076 | 1,82 | 912 | 1,54 | 15,56
6 | ®Don + PooKi3o+ Ni2o- « - 3,87 10,70 | 1,89 | 91,0 | 1,56 | 15,44
7 | @on + PaKizo+ Noo + B 376 10,70 | 1,73 | 913 | 1.52 | 15,78
TMO3aKOPEHEBO

8 fon Pt " Moo £ B, M1 378 10,74 | 1,68 [ 914 | 1,51 | 15,89
0, Zn, Fe nozakopeHeBo

IIpuMiTKa: MiKpOJOOPHBO BHOCHIIM TMO3aKOPEHEBO y (ha3d 3MHUKAHHS JHCTKIB B
PSIKAxX Ta MUKPSJIIX

3acTocyBaHHS MiHEpaJIbHHMX JIOOPHMB 3 OCEHI IiJi OPaHKY B JI03i
NooPgoK 130 MiaBUIINIIO TIEpEBAKHO BMICT KaNifO Ta anb(ha-aMiHHOTO a30Ty B
KOpEeHerIoaax OypsKiB MykpoBux a0 3,74 ta 1,66 mr-exB./100 r cupoi
MacH i CyIpoBOKYBaJIOCh BTpaTaMu Iykpy B Meisici 1,51%. [lopiBHsHO 3
KOHTpoJieM 0e3 J00pHB 3a3Ha4YeHa CUCTeMa YAOOpeHHs 301IbIINIa BTPATH
uykpy B Mesici Ha 0,09%.
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30UTbIIICHHS]  HEMPOJIYKTUBHUX  BTpaT IyKpy y  Iporeci
BHPOOHMIITBA CIIOCTEPIralid 3a BHECEHHS Aa30THHUX MOOPHB BECHOIO ¥
MePEANoCiBHY KyJbTHBAIlII0. 3a 103K a30Ty BecHoro 60-120 kr/ra Ha Tii 5
T/ra comomu + PooKi30 i OpaHKy BMICT KaJlifo B KOPSHEIUIOAAX CTAaHOBUB
3,80-3,87 mr-exB./100 r, Hatpito — 0,67-0,76, anbda-amiHHOTO a30Ty —
1,70-1,89 mr-exs./100 T cupoi MacH, 0 3a0€3MEUYHUII0 YUCTOTY HOPMAILHO
ountieHoro coky 91,0-91,4% 1 cympoBOmKyBalloCh BTpaTaMu I[yKpy B
memsici 1,53-1,56%. IlopiBHSHO 3 KOHTpoJieM Oe3 JOOpUB 3a3HaucHa
cucremMa yaoOpeHHs 301bIIiIa BTpaT Iykpy B Memsci Ha 0,11-0,14%.

[TokpallleHHI0O TEXHOJIOTIYHOT SKOCTI KOPEHEIUIOMAIB  CIPHUSIIO
MPOBENICHHS TMO3aKOPEHEBUX IPKUBICHb MikpojgoOpuBamMu y  (azum
3MHKaHHS JINCTKIB Y pPAOKaX Ta MDKPAIASX. 3a JBOPA30BOTO BHECEHHS
OopHOTO 200 KOMITO3MIIITHOTO MIKpOJOOpHB Ha Tii 5 T/ra colomMu +
PooK 30 i opaHky + Noo y mepennociBHy KyJbTHBAIIO BMICT KaJlil0 B
KopeHermonax craHoBuB 3,76-3,78 wmr-ekB./100 r, Hatpito — 0,70-0,74,
anp(a-aminHoro azory — 1,68-1,73 wr-exB./100 r cumpoi Macu, 10
3a0e3MeunsI0  YHUCTOTY HOPMalIbHO oumiieHoro coky 91,3-91,4% i
CYNPOBOJIKYBAJIOCh BTpaTtaMu Iykpy B mensci 1,51-1,52%. IlopiBHsHO 3
KOHTpoJIeM 0e3 JoOpHB 3a3HadeHa cucTeMa yJIoOpeHHs 30ibIIriia BTpaTH
ykpy B Messici Ha 0,09-0,10%.

OTKe, 3a 3aCTOCYBaHHsS aJbTEPHATHBHOI HAa OCHOBI COJIOMH
OpraHO-MiHEPaTbHOI CHUCTEMH YHOOPEHHS IIOKPAIICHHS TEXHOJIOTIYHOT
SKOCTI ~ KOPEHEIUIONIB  MOXKHa  JOCATTH  [UISXOM  JTBOPA30BOTO
M03aKOPEHEeBOT0  MI/UKUBJIEHHS  OypsAKiB  I[yKpoBUX OOpHHM  abo
KOMITO3HMILIHHUM MIKpOI0OpuBaMy y (a3u 3MUKaHHS JIUCTKIB y PsIKax Ta
MDKPSIISX.

7.2.2 EdekTUBHICTH M03aKopeHeBUX MiXKNBJIEeHb OYPAKIB HYKPOBUX
0opoM i kpeMHi€M Ha TJi Oiosorizamii

[IpoBeneHHsT 1MO3aKOPEHEBUX TIDKUBICHh MIKPOJAOOpUBAMH €
OIHUM 13 3acO0iB OCyYaCHEHHS CHCTEMH YAOOpPEHHS, sSKa JI03BOILIE
3MEHIIUTH Ae(IIUT MIKPOEIEMEHTIB UL POCIHH Yy HAHOIIbII KPUTHUIHI
¢a3m ix pocty i po3BUTKy. BenmunHa Bpokaro OypsKiB I[yKpOBHX 3HAYHO
3aJIXKHTH BiJl IPOBECHHS MM03aKOPEHEBHX ITi/PKUBIIEHh MiKpO100pHBaMH B
niepio1 (hopMyBaHHS JTUCTKOBOI araparty, ToOTo y (a3l 3MUKaHHS JTUCTKIB Y
psaaky (6-8 mmcrkiB) Ta Mikpsagmax (10-12  mmerkiB).  Haitbinbm
3aTpeOyBaHNM MIKpOEIEeMEeHTOM s OypsKiB IykpoBux € Oop. Bim
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BIUTMBA€ HAa OCHOBHI (Di310JIOTIYHI TpoIeCH y pOCIWHAX, IiABUIILYE
PE3UCTEHTHICTh POCIHMH 10 TOCYXH, 30UIbIIy€ CHHTE3 Ta HAKOMWYCHHS
IYKpiB y KOPEHEIUIOJaX, 3amolirae po3BUTKY TakKoi XBOPOOH SK THHIIb
cepiedka, Tomo. KpemHiH € MIKpOSIeMEHTOM MAaJOBUBYCHUM JIJIS
CITbCHKOTOCMIOIAPCHKUX KYJIBTYpP, BKIIOUalouu Oypsku Iykposi. IIpote
PSAI HAYKOBHX MyOJTiKaIliil BKa3yOTh Ha HOTO Ba)KIIUBICTb.

Hocmimkennas nposeeHi Ha YnagoBo-Jlromuuenskin JICC y 2021-
2023 pp. mMokasaiy, 10 BPOXKaHHICTh OYPSKIB IIYKPOBUX Ha KOHTPOJI 0e3
IOOPHB y CEpEIHBOMY 3a TPHU POKH CTaHOBWIIA 44,5 T/ra 3 BapilOBaHHAM IO
pokax gociimkeHHs Big 42,1 go 47,2 1/ra. 3acTocyBaHHS MiHEpaTbHHX
nobpuB B 11031 NoogPsoKop 301MbIMI0 BpOXKAWHICTE OYpPSKIB IIYKPOBHX
MOPIBHSHO 3 KOHTpoleM 0e3 moOpuB Ha 17,4 T/ra 3a abOCOITIOTHOTO
mokasHuka 61,9 1/ra (Tabn. 7.14).

Tabauys 7.14 TIpoAyKTHBHICTb OYPSKIiB IyKPOBHUX 32 3aCTOCYBAHHS
KpeMHieBuX Ta 0opHux mikpogoopus, YJIIICC, 2021-2023 pp.

Ne Bpoxaii- | Lyxpuc- 36ip
Bap Bapianr HICTB, TICTb, yKpY,
T/ra % T/Ta
1 | be3 noOpuB (KOHTPOIIB) 44,5 18,4 8,2
2 [NooPsoKoo - DoH 61,9 18,3 11,4
3 | ®don + 0,3 Si (6-8 muctkiB) + 0,3 Si (10-12 65.1 18.4 12,0
JIMCTKIB)

4 | ®ou + 0,3 Si+B (6-8 nuctkis) + 0,3 Si+B

(10-12 juctkis) 66,4 18,5 12,3
5 | ®on + 0,5 Si (6-8 nuctkiB) + 0,5 Si (10-12
JIUCTKIB) 66,5 13,4 12,2
6 |®on + 0,5 Si+B (6-8 mucrkis) + 0,5 Si+B
(10-12 sucTKiB) 67.4 18,6 12,5
7 | ®on + 0,7 Si (6-8 nuctkis) + 0,7 Si (10-12
JIMCTKIB) 67.4 18,5 12,5
8 |®ou + 0,7 Si+B (6-8 nmuctkis) + 0,7 Si+B
(10-12 nucTkiB) 68,3 18,6 12,7
HIPos 3.7 0.4
P, % 2.4 2,1

[IpoBeneHHss NBOX MO3aKOPEHEBUX IIKUBICHh KPEMHIEBUM Y
¢dazu 6-8 Ta 10-12 nmUCTKIB COPHUSIIO MiABUINEHHIO BpOXKaWHOCTI. 3a
CyMapHOi M03M KpeMHil0 y nBa mimkuBieHHs (0,6 J/ra BpOXKaWHICTH
OypsKiB ILyKpoBHX Yy cepeaHboMy 3a 2021-2023 pp. migBHIIIach
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nopiBHAHO 3 (hoHOM MiHepabHUX 10OpUB (NooPsoKoo) Ha 3,2 T/ra, B TOMY
gucni y 2021 pomi — Ha 2,9, 2022 poui — Ha 3,6, 2023 pomi — Ha 3,2 T/ra,
mo 0yJI0 B MeXaX CTAaTUCTUYHOI TIOXUOKH B YC1 POKH TOCTIKEHHS.

CTaTUCTHYHO JOCTOBIpHE IIJBHIIEHHS BpOXKaHHOCTI OypsKiB
IYKPOBUX 3a0e3Meumsio T03aKOPEHEBE Ii/DKUBIICHHS CYMapHOH JI03010
kpemHito 1,0 ta 1,4 n/ra. Y cepenabomy 3a 2021-2023 pp. 3a 7031 KPEMHIIO
1,0 ni/ra BpoXkaifHICTh KOPEHEIUIOAIB cTaHOBWIA 66,5 1/ra, no3u 1,4 n/ra —
67,4 3i 3poctaHHAM 10 ¢oHy MiHepanbHHX H0OpHB (NooPsoKoo) —
BignoBimHO Ha 4,6 Ta 5,5 T/ra. CTaTUCTUYHO IOCTOBIPHE ITiIBUIIICHHS
BPOXKaHOCTI CHIOCTEpirajii B yci poKH JociiukeHb: y 2021 poui — Ha 4,4 1
5,0, 2022 pomi — Ha 4,1 1 6,0, 2023 pomi — Ha 5,4 1 5,6 T/ra. HeicTtoTHO
BHIIOK0 €(EKTUBHICTh KPEMHIEBOTO MIKpOJOOpHBa BiJMideHa B yMOBax
HaJMIpHO TETUIOTO i Jiento mocynumsoro 2023 poky.

EdexTuBHiCTE  MO3aKOpEeHEBHX  MiPKUBIEHH  3pocTajia  3a
TIO€/THAHOTO BHECEHHS KpeMHilo i 6opy. 3a BHeceHHs 6opy B m03i 1,0 kr/ra
Ta KpeMmHilo cymapHow no3ot0 0,6-1,4 n/ra BpoxaiHICTH OypsKiB y
cepenabomy 3a 2021-2023 poku 3pocia 10 (poHy MiHEpaTbHUX JTOOPHB
NooPsoKoo Ha 4,5-6,4 T/Ta 1 Oyna CTaTUCTUYHO JTOCTOBIPHOIO.

HaiiBumny BpoxaiiHicTh OypsAKiB IIyKPOBHX OTPHMAIM 32 BHECEHHS
MO03aKOPEHEBO KpeMHito B 103i 0,7 n/ra Ta 6opy B m03i 1 kr/ra y dasi 6-8
JIUCTKIB Ta MOBTOPHO y (azi 10-12 MUCTKIB — BpOKalHICTh KOPEHETIIO/IB
68,3 T1/ra, mo mnepeBunio (OH MiHepalbHUX A00puUB Ha 6,4 T/ra,
KOHTpPOJb 0e3 100puB — Ha 23,8 T/Ta.

EdexkTuBHICTh MOETHAHOTO BHECEHHS KPEMHIIO 1 OOpy BigMmidcHa B
yci poku gocnimkernsa. Y 2021 pomi 3a mo3u kpemHiro 0,7 i/ra Ta 6opy 1
kr/ra y ¢asi 6-8 nuctkiB Ta nmoBTopHO y (hazi 10-12 nucTKiB BpoXKaiHICTH
KOPEHEIUIONIB 3pocia 10 GpoHy MiHepanbHuX 100puB NogPsoKoo Ha 5,5 T/ra,
2022 poui — Ha 7,4, 2023 pori — Ha 6,4 T/Ta.

OTxe, MaKCUMAaJIbHE TiIBUIICHHS BPOXXAWMHOCTI OypsIKiB IyKPOBUX
3a0e3MevniIo IBOpa3oBe M03aKOPEHEeBE Mi/DKUBIICHHS KPEMHIEM 1 60poM y
¢aszi 6-8 nucTkiB Ta MOBTOpPHO y (aszi 10-12 nwcTkiB 3a pa3oBoi M03H
kpemHiro 0,7 5i/ra Ta 6opy 1 kr/ra.

3actocyBaHHS ~ MIKpPOJOOpWUB Yy  TO3aKOPEHEBE  IKUBIICHHS
MOCWJIMJIO CHHTE3 Ta HAaKOIMYEHHS IYKpiB y KOpeHemuogax. Tak, Ha
KOHTpoJi 0e3 MOOpHB IyKPUCTICTh KOpeHemoniB craHomia 18,4%, 3a
BHeCeHHST NooPeoKoo — 18,3%, 3a mo3akopeHEeBOTO MiKUBICHHS KPEMHIEM
— 18,4-18,5%, moeqHano kpeMHieM i 6opom — 18,5-18,6%.
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HaiiBumoro BMICTY I[yKpiB Yy KOpEHEIUIoJax MJOoCsATad 3a
TIO€THAHOTO BHECEHHS KPEMHiI0 cyMapHoio mo3oro 1,0-1,4 n/ra ta Gopy B
no3i 1 kr/ra y ¢asi 6-8 smmctkiB Ta moBTopHO y (hasi 10-12 ymcTKiB:
IIyKPHUCTICTh KOPEHEIUIOJIIB B 3a3Ha4eHUX BapiaHTax craHoBWiIa 18,6% 3
nepeBHIIeHHIM (OoHY MiHepabHUX 100puB Ha 0,3%.

ITo pokax JocmiKeHHs HaliBHIIA IyKPUCTICTh KOPEHEIUIOAIB Oyia
y 2023 pori 3a JBOPa30BOTO BHECEHHS KPEMHiI0 cyMapHOo 1103010 1,0 ji/ra
Ta 60opy B 1031 1 kr/ra — 18,9% 3 mepeBumeHHAM (poHY MiHEpaTBHHX
nobpus Ha 0,4%. YV 2021 Ta 2022 pokax HaWBUIIMI BMICT IYKpiB B
KOpEeHeIuIolax CIOCTepirajii 3a  JBOPAa30BOTO BHECEHHS KPEMHIIO
CyMapHOI0 103010 1,4 yi/ra ta 6opy B 7031 1 kr/ra — BiamosinHo 18,3% Ta
18,7% 3 mepeBumieHHsIM QoHy MiHepanbHuX 106puB Ha 0,2 Ta 0,3%.

AHaJi3 MoKa3HUKIB 300py IYKPY IOKa3aB, 10 y CEPEAHBOMY 3a
2021-2023 poxu HaliMeHIINM BiH OyB Ha KOHTpOJi 6e3 nobpus — 8,2 1/ra,
3a 3actocyBaHHS NooPsoKoo mmimBumuscs 1o 11,4 1/ra, 3a mpoBeAeHHS ABOX
MO3aKOPCHEBUX MIPKUBJICHb KpeMHieM — no 12,0-12,5 1/ra, KpeMHieM Ta
6opom — 1o 12,3-12,7 1/ra.

EdexkTuBHICTh TO3aKOpEHEBUX I/DKUBJICHD 3ajekaia Bif JI03U
BHECEHHsI KpeMHi0. J[Bopa3oBe miKuBIIeHHS OYypSAKIB I[yKPOBHUX KPEMHIEM
cymapHoto 703010 0,6 5/ra migBHImIO 30ip IYKpy MOpIBHSHO 3 (DOHOM
MiHepaabHUX 100pHuB NogPsoKoo— Ha 0,6 T/Ta, mo3oro 1,0 n/ra — na 0,8 1/ra,
no3oto 1,4 n/ra —Ha 1,1 1/ra; 3a 10AaTKOBOTO JIBOPA30BOI'0 BHECEHHS 00Dy
B 1031 1,0 kr/ra — Bigmosigxo Ha 0,9, 1,1 Ta 1,3 1/ra.

VY cepemapomy 3a 2021-2023 pp. HalieeKTUBHIIINM BH3HAYCHO
BHECEHHS TI03aKOpEeHeBO KpeMHiro B 7031 0,7 1/ra Ta 6opy B 1031 1 kr/ra 'y
¢asi 6-8 muctkiB Ta MOBTOPHO y (azi 10-12 mucTkiB Ha 11 NooPsoKog — 30ip
YKpY cTaHoBUB 12,7 T/ra, M0 NepeBUNIo GOH MiHEpaIbHUX AOOPHB Ha
1,3 1/ra, xoHTpOJIb O€3 10OpuB — Ha 4,5 T/Ta.

PesynmpTaTamMu  KOPENAILIMHO-PETPECIHHOTO  aHAI3y  IOKa3alln
BHCOKY KOPEJLMIHHY 3aJeXKHICTh MK 03010 BHECEHHS KPEMHII0 Y
M03aKOpeHeBe IMi/DKUBIICHHS Ta 300poM I[yKpy. 3a BHECEHHS JIHIIe
KpeMHil0 KoedilicHT aeTepmiHauii craHoBuB R?=0,9824, kpemHiro
noegHaHo 3 6opoM — R?>=0,9929 (puc. 7.14).
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12,8

126 y=-06132x + 1,763x + 11412
124 R* = 0,9929

[J
122

y=0771x + 11,447
R?>=0,9824

—_
[\S)

11,8
11,6
114

11,2
0 0,2 0,4 0,6 0,8 1 1,2 1,4 1,6

Jlo3a kpeMHito, Ji/ra

30ip mykpy, T/ra

® Kpemuiii  ® KpemHiit + 60p

Puc. 7.14 36ip uykpy 3a/1e:KHO Bil 103M BHECEHHs1 KPEMHIiI0 Y N03aKOpeHeBe
nipxuBaenns, YJIJICC, 2021-2023 pp., 1/ra; [IpumiTka: mepuie mo3akopeHeBe
MJDKABJICHHS KpPEeMHieEM Ta 60poM mpoBoawn y ¢asi 6-8 JIHUCTKIB, apyre — y ¢asi
10-12 nucTkiB; no3a BHeceHHs KpeMHito — 0,3-0,7 i/ra, 6opy — 1 kr/ra

3a TpOBEACHHS IMO03aKOPEHEBOTO IMi/HKUBICHHS JIAIIEC KPEMHIEM
MOJIeNb 300py IIyKPY OMHUCYEThCS JIHIHHUM piBHSHHAM (A), MOEIHAHO
KpeMHieM Ta 60pOM — KBaapaTHIHUM piBHAHHSM (b):
A)y=0,771x + 11,447
B)y=-0,6132x>+1,763x + 11,412
ne: y — 30ip mykpy, 1/1a;
X — 71032 BHECCHHS KPEMHII0.

OTxe, 3aCTOCYBaHHS B YMOBax JOCTaTHBOTO 3BOJIOXKCHHI ¥
MO3aKOPCHEBE MMiPKUBJICHHST KPEMHIEBUX Ta OOPHUX MIKPOJIOOpPUB 3HAYHO
MiJBUIIMIO  TPOAYKTHBHICTH  OypsikiB  mykpoBux. IlozakopeHeBe
MiJHKUBJICHHS OYpsKiB IyKpoBHX Yy (a3l 6-8 ta moBTopHO 10-12 nmucTkiB
kpemuieM B 103i 0,7 a/ra Ta Gopom B mo3i 1 kr/ra Ha Tii NooPeoKoo
3a0e3mevyno BPOXKAHHICTh KOpeHeriomiB — 68,3 T1/ra, IyKpHCTICTh —
18,8%, 30ip mykpy — 12,7 T/ra, 1e 3a paxXyHOK MiKpogoOpHB BpOXKaiHICTh
KOPEHEIUTOMIB MiABHIMIACHE Ha 60,4 T/Ta, mykpucTicTh — Ha 0,3%, 30ip
ykpy — Ha 1,3 1/ra.

[licnst mpoBemeHHS  TOCHIMKEHb 3 BUBYCHHS e(DEKTHBHOCTI
OCy4YacHEHHsI CHCTeMH YIOOpEHHS MIIeHHUIl 03MMOi i OYpSAKIB I[yKpOBHX
MOYKHA 3pOOUTH TaKi BUCHOBKH:
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1. 3a BupolIlyBaHHS TIICHHIII O3MMOI B YMOBaxX HECTIMKOIO Ta
JIOCTaTHHOTO 3BONIOKeHHA JlicocTery YkpaiHu HalBHIOi BpoXkaifHOCTI Ta
SIKOCTI 3epHa J0CSTalIi 32 TPHPA30BOT0 BHECEHHS a30THHUX JIOOPUB BECHOIO
3arayibHOI0 103010 110 kr/ra, mo BkIo4amo BHeceHHs 60 Kr/ra a3oTy Ha
MEp3JI0Tally IOBEPXHIO IPYHTY PaHHbOI BECHOKO Ta IPOBEIEHHS JIBOX
MM03aKOPEHEBUX IiKMBIIEHL PO3YMHOM cedoBWHU Yy ¢asu BBCH 31-32
no3oto asoty 30 kr/ra Ta BBCH 75-77 no3oto 20 xr/ra — 6,90 1/ra. Y poku
JIOCTaTHBOI KITBKOCTI OMNaiB YIPOJOBXK BETETAIlifHOTO Mepiofy a30THI
JIOOpHUBa iCTOTHIIIE BILTUBAJIM HA BPOXKAWHICTh 3epHa MIIEHHII 03UMOi, HiXK
y poku aedinuty omauiB. [lo3akopeHeBe MiKUBICHHS CEYOBHHOIO y (asi
BBCH 75-77 icTOTHO TOKpAmIWiIO SKICTh 3€pHA MIICHHIN. 301IbIICHHS
BMICTy OiJIKa B 3epHi HE 3aJIe)KaNO0 BiJ MOTOJHUX YMOB i Oyi0 CTaOiIEHIM
YIPOJOBXK POKIB TOCIIKEHHS.

2. Jlna ynoOpeHHs IIIEHWII O3MMOI 10 Mep3J0TaIoMy TPYHTY
PaHHBOIO BECHOIO BUCOKY €()EKTUBHICTh B OCTAHHI POKH IMOKa3y€e BHECEHHS
cynb(haTy aMOHII0 3aMiCTh aMOHIWHOT CENIITPH, [0 MOXe OyTH HACIIAKOM
3MEHIIECHHS BMICTY Cipkn y rpyHTax JlicocTery.

3. EdexTBHUM mTix NIIEHUIIO O3MMY BH3HAYEHO OCYYaCHEHHS
CHCTEeMH yJOOpEHHS HIISIXOM MO03aKOPEHEBOTO MiKMBIICHHS MapraHIeM
Ta KPEMHIEM Ha TJIi TPUPA30BOTO BHECEHHS a30THHUX JOOPHUB BECHOIO
cymapHoro 703010 110 kr/ra: BpoxkaiHicTh 3epHa — 6,67 T/Ta, BMICT OiKa —
12,5%, mo Oymo BUIIKMM MOPIBHSHO 3 KOHTposieM 0e3 mobpus Ha 1,99 1/ra
Ta 1,2%.

4. B ymoBax cyyacHOro 3emiiepoOcTBa €(DeKTHBHHUM Min Oypsku
IYKPOBI ~ BH3HA4YEHO AalbTEPHATHBHY OpraHO-MiHEpAJIbHY  CHUCTEMY
YI0OpeHHs, sKa Tepeadadana BHECEHHS 3aMiCTh THOI COJIOMH TIIICHUIT
03uMOi. 3a 3apOoONITHHS y TPYHT COJOMH BHCOKY €(EKTHBHICTBH ITOKA3aJIo
BHECEHHsS KOMITeHcaniiHoi 1o3u a3oty (Nso) abo JecTpyKTopa COJOMH
(dinazonit, 10 n/ra) Ta HMpOBENEHHS 3aXONiB 3 OCYYaCHEHHS CHCTEMH
yI00OpeHHS.

5. 3a HeCTIMKOTO 3BOJIOXKEHHS Ha YOPHO3EMi BHIIYTYBAaHOMY
e(eKTHBHOIO BU3HAYEHO albTEePHATHBHY OCYYacHEHY CHCTEMY yIOOpEeHHH,
sKa TependaJdana moeJHane BHECEHHS 5 1/Ta conoMu + Nso + NigoP1ooKioo +
Maxkcumyc (6op) + perymarop pocty «HaHoMiHepaiic»: BpOXKaiHICTh
KopeHemtoniB — 64,9 t/ra, iykpucricts — 16,6%, 36ip mykpy — 10,71 1/ra 3i
301IBIICHHSIM 10 KOHTPOJIO 0e3 JOOpWB BPOKAMHOCTI KOPEHETUIOMIB Ha
26,6 T/ra, 300py nykpy — Ha 4,19 T/ra.

6. 3a HECTIMKOTO 3BOJIOKEHHS Ha YOPHO3EMI OITiI30JICHOMY HalBHINA
MPONYKTUBHICTE OYypsKiB IYKpOBUX JocsArajack 3a Oiosorizamii Ta

370 -



OCY4YaCHEHHS CUCTEMHU yIOOpEHHs IUIIXOM IIO€IHAHOTO BHECCHHS 5 T/ra
comomu + ®inazonir, 10 n/ra (zectpykrop) + PooKop mim oparky + Noo y
nepearnociBHy KynabTuBaiio + «Folcrop combi» + «Folcrop amin» y ¢asi
3MHUKaHHS JIUCTKIB Yy PsiJIKax: BpoxalHICTh KopeHeroaiB — 60,9 1/ra, 36ip
nykpy — 10,54 1/ra 3i 3pocTaHHsIM 70 KOHTpOIIO 0e3 moOpuB — Ha 19,7 Ta
3,22 T/ra. 3a3HadyeHa cucTeMa YIOOpPEHHs ICTOTHO IOKparuia
TEXHOJIOTIYHY SIKiCTh KOPEHEIIOAIB Ta 3MEHINMIA BTPATH IYKpPy B Mesci
Ha 0,04-0,05%.

7. B yMOBax AOCTaTHBHOTO 3BOJIOKEHHSI HAa YOPHO3eMi BHIIYT'YBAaHOMY
e(eKTUBHUM TIiJ] OypsAKH IyKPOBI BU3HAUYCHO BHECCHHSA 5 T/ra COIOMH +
PooKi30 mig opanky + Ngo y mepeAmnociBHy KyibTHBaIilo + 6op abo
KOMITO3HIIfHE MIKPOZOOPHBO MO3aKOPEHEBO y (a3 3MUKAHHS JHCTKIB Y
psamax Ta MDKpsAnmsx: 30ip mykpy 3a BHeceHHs Oopy — 12,0 1/ra, 3a
BHECEHHsI KOMITO3UIIHHOTO MiKpoaoOpuBa — 12,3 T/ra 3i 30UIBIIEHHSAM J10
KOHTpOJIt0 6e3 100puB Ha 4,1 Ta 4,4 T/ra, BiANOBIIHO.

8. EdexkTuBHUM IS TO3aKOPEHEBOTO IMI/DKUBIICHHS OypsKiB
IyKPOBUX B yMOBax JOCTaTHHOTO 3BOJIOXKEHHS Ha YOPHO3EMIi
BIITyTYBaHOMY BH3HAu€HO BHECEHHsS KOMOiHamii KpeMHieBOro i OOpHOTro
MiKpo00pyB. 3a IPOBEICHHS IBOX T03aKOPEHEBUX IMi/KUBIICHb KPEMHIEM
i 6bopom y ¢dasu 6-8 ta 10-12 numctkiB Ha T NogPsoKog BpoOxkKaiiHICTh
KopeHerutoniB — 68,3 T/ra, mykpucricts — 18,8%, 36ip mykpy — 12,7 1/ra, ne
3a paXyHOK MiKpoIoOpHB BpOKaiHICTh KOPEHEIUIOAIB IMiIBUIIIIACE Ha 6,4
T/Ta, mykpucticts — Ha 0,3%, 30ip mykpy — Ha 1,3 1/ra.
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EHEPTETUYHA TA EKOHOMIYHA EOEKTVBHICTD
Poagin CUCTEM YIOBPEHHA CIBOMIH

8.1 EHepreruyHa e)eKTUBHiCTh BUPOLIYBAHHA KYJbTYP Y CiBO3MiHaX

Cy4aCHOMY 3eMJICpOOCTBI JOCHTH aKTyaJlbHUMH CTalOTh
MUTaHHS TIOB’sA3aH1 3 MiHIMaJi3alli€l0 CHePreTUYHUX BUTpaT 3a
BHPOIIYBaHHS CITLCHKOTOCIONAPCHKOI mpomykiii [127, 318].

Ha nymxy B.M. IlomsoBoro [248], }0.0. Tapapika [293] dopmy-
BaHHS CTallUX 3acaji arapHOro BHUPOOHMIITBA, CHOT'OJHI, HEMOXKIIUBE 0e3
3aIpOBAKEHHSI CHEPTOOMAIHUX 1 EKOJOTIYHO CIPSIMOBAHHX CHCTEM
yaoOpeHHs. Psig  mOcHmigHWKIB BBaXkae, MO CydYacHi arpoTEeXHOJOTIi
MOBHMHHI 3a0€31e4yBaTi eHepreTUYHy CTaOUIBHICTh I'PYHTIB, THM CaMHM,
30epiraroum iX EHEepreTHYHWH IMOTeHIial IS MalOyTHIX IOKOJiHb, 1
JOCSTATH 32 IUX YMOB MiHIMAJIbHUX CHEPTeTUYHNX BUTPAT HA OTPUMAHHS
OMHUII TIpoAyKIii [127, 256, 274].

Bubip cucremu y1oOpeHHs H03BOJISIE PETYJIIOBATH MOTOKU €HEprii B
cHUCTeMi TPYHT-DOCIWHA, BIUIMBA€ HA IHTEHCHUBHICTH IPOIECIB
(doTocHHTE3y, HOPMY€E OOCSTH HAIXOKCHHS COHSYHOI €HEeprii B IPYHT,
BH3HA4Ya€e Xapakrep i mepeposnoainy ta 36epiranns [33, 134].

EdexTtuBHIM arpoxiMi4yHMM 3aX0J0OM Ha DXy 3MCEHIICHHS
TEXHOJIOTIYHHX BHTpAT Ta MiABUINEHHA IPOMYKTHBHOCTI 3eMiepoOCTBa,
BBakaroTh B.B. IBanina [132], }0.0. Tapapiko, O.A. Aanpiituenko [289] €
BBEJICHHS eJIeMeHTIB Oiojorizamii B cucteMu yAoOpeHHsA. BukopuctaHHsS
Ha J00puBO TMOOIYHOI MPOAYKIIi CHpHUSE IBUIKOMY BiIHOBJICHHIO
EHEPreTUYHMX 3aIllaciB OpPraHiYHOI PEYOBHHU TIPYHTY, MIHIMAJI3y€e
CHepreTHYHe OIiOTeHHE HABAHTAXKCHHS 33 PAaXyHOK PEIUPKYIALIi Ta
3MEHIIICHHST O0CSTIiB BUHOCY OIOT€HHUX eIIeMeHTiB 3 TpyHTy [293]. B
yMOBax JIOCTaTHROTO 3BOJIOkKeHHs,, Ha naymky SII. Ilges [318],
e(eKTUBHMM arpoxiMidyHMM 3aXOJOM, IO BeA€ JO IiJBUIICHHA
MPOJYKTUBHOCTI KYJIbTYp Ha ()OHI HE3HAYHUX CHEPTCTHYHUX BUTPAT, MOXKE
OyTH TO€mHAHE 3aCTOCYBAHHS IIO)KHUBHUX CHACPAIFHUX KYJIBTYyp Ta
HETOBAaPHOI YaCTHHU BPOXKAIO.
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BuBueHHS BIUIMBY TpaIWLiiHUX Ta aJbTEPHATUBHUX 3 €IEMEHTAMU
Giosorizamii cucteM ynoOpeHHS Ha €HEPreTHYHy e(PEeKTUBHICTh arpoTex.-
HOJIOTIi HaMHW TPOBOJWIOCH B yMOBaX 3€PHO-OYPSIKOBOi CIBO3MIHH 3a
PI3HUX TPYHTOBO-KJIIMAaTHUYHUX YMOB BHPOIIYBaHHsS KyJnbTyp. B ocHOBY
CHEPreTUYHOI OIIHKKM OYyJI0 B3SATO KOSHIIIEHT SHEPreTHIHOI e(heKTUBHOCTI
(Kee), sxuit € y3araipHIOIOYIM ITOKA3HUKOM 1 BiJoOpaXkae CITiBBiTHOIICHHS
SHEepProEMHOCTI BpOXAl0 JIO BUTpPAT TEXHOTEHHOi eHeprii Ha Horo
OTpPUMaHHS.

Ha gopHo3eMi omif30JIcHOMY Ba)XKOCYTJIMHKOBOMY (32 HECTIMKOTO
3BOJIOJKCHHS) HAaWBHIMK yCepelHEHHH 1O CiBO3MiHI KoedilieHT eHepre-
TUYHOI e()eKTUBHOCTI BH3HAYCHO HA KOHTPOJi 0e3 mobpuB — 6,6, 3MiHIO-
ounch Bifg 4,6 mig ropoxoMm jo 7,8 mig Oypskamu mykpoBumu. Cepen
KyJIBTYp CIBO3MIHM IyKpoOBi OypsIKM BiA3HAYaJIHCh HAMBHIIOIO 3ATHICTIO
10 akyMyJisinii eHeprii coHus. EHeproemMHicTh Bposkaro Iii€i KynbTypH IO
JaHKax CIBO3MIHM KojuBajgach B Mexax 161,3-187,0 I'/Ix/ra, 110
MOPIBHSIHO 3 KYKYpYJ30I0 Ha 3epHO Oyno OiumpmuMm Ha 3,4-29,1 T'Jlx/ra,
03UMOt0 TieHunero — Ha 59,2-71,9 I'Ix/ra (tabmn. 8.1).

3a minepanbHOi cuctemu ynoopenHs (NsoPs2 sKso Ha 1 ra ciBo3MiHHOT
TUIOII) EHEPrOEMHICTh BpPOXKAKD B CEPEJHBOMY [0 3epHO-OypSKOBil
CiBO3MiHI TOPIBHSAHO 3 KOHTpoJieM Oe3 Jo0puB MigBUIIMIACh Ha 26,4
I'/Ix/ra, eneproBurparu — Ha 8,8 ['J[)x/ra. Ha ogun I'J[>k eneproButpar Ha
BHECEHHSI MiHEpaJIbHUX JIOOpPUB TIPUPICT EHEPrOEMHOCTI BpOXKAl0 B
cepenHboMy TO ciBo3MiHi cranoBuB 3 ['J[k. Ilpm npomy KoedimieHT
€HEPreTUYHO1 €()eKTUBHOCTI arpoTEXHOJIOTiH TOPIBHSHO 3 KOHTposieM 0e3
nmoOpuB 3HU3HUBCS Ha 1,2.

Haiteneprosarparnimmmu  Oynu  KyJabTypH Wix sIKi  MiHepajbHi
noOprBa BHOCWIHM Oe3mocepenHbo: Oypsku mykpoBi — 44,5 T'Jlx/ra,
KyKypya3a Ha 3epHO — 32,2 ['J[)/ra, mmenn ozuma — 24,2-28.9 I'Jx/ra.

KoedirienT eHepreTnuHoi e()eKTUBHOCTI MOPIBHSAHO 3 KOHTPOJEeM 0e3
n00pyB 3HM3UBCA B OypsKiB IykpoBHX — Ha 2,0-2,5, KyKypy/a3u Ha 3epHO —
Ha 1,8, mmeHwmi o3umoi — Ha 1,3-2,4, 1m0 MOXKHA TMOSICHUTH MIBHIIINAM
MiJBUIIEHHSIM TEXHOJOTIYHUX €HEPrOBUTPAT TOPIBHSIHO 3 TEMIIaMU POCTY
eHeprii Bpoxkaro. [1ix iHmumMu KyIeTypamMu CiBO3MiHH, SIKi BHKOPHCTOBYBAIH
micisaifo  100puB  Koe(ilieHT eHepreTHYHOi e(eKTHBHOCTI 3aHIIaBCs
JOCUTh BUCOKHM, 30epirarouu miasuiieHss Ha 0,1-0,5.
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Brecennst MinepaibHUX 10OpUB 1 THOHO (NsoP42,5Kso + 12 T THOMO Ha
1 ra ciBO3MIHHO] IUTOMNIi) ICTOTHO 301IBINMIIO €HEPrOBUTPATH HAa BHECEHHS
ocTaHHBOTO. [TOpiBHAHO 3 MiHEPAIBHOIO CHCTEMOIO YJI00PEHHS €HEPrOBUT-
paTH B cepeIHbOMY IO CiBO3MiHI Bupociu Ha 6,8 I'Jx/ra i cranoBwin 32,2
I'/Ix/ra. HaromicTh eHepromifmavya Bill BHECCHHs OpraHIYHHMX JTOOPHUB
3aMmIanack HU3bKoMW 1 ctaHoBwia 0,9 I'/pk pUpOCTy eHeprii BpoXkaro Ha
onuH I'J[>k eHeproBurpar.

Cepen KynmpTyp CIBO3MIHH 3a TPaJuIliifHOI OpraHO-MiHEpalbHOT
CHUCTeMH YIOOpeHHs HaWMeHIly eHepreTHYHy e(eKTUBHICTh Maiu
OypsIKM IYKpOBI Ta KyKypyZA3a Ha 3epHo. JlomaTkoBe BHECEHHS Mij IIi
KyJbTypu 40 T/ra THOIO 301IBIIHIIO MTOPIBHSHO 3 MIHEPAIBLHOI CHCTEMOKO
ynoOpeHHS €HeproBHTpaTH Ha Oypskax MOykpoBux Ha 18,8-22,7,
KyKypym3i Ha 3epHo — Ha 19,3 ['Jk/ra 1 00yMOBWIO 3HIKEHHS
KoeilieHTIB eHepreTHYHoi e(eKTUBHOCTI BimmoBimHo Ha 1,5 Ta 2,0.
KynbTypu, sKi BUKOPUCTOBYBAJIM MICJsAiF0 JOOpUB  30epiraiu
30UIBbIICHHS KOedillieHTa SHEepreTHYHOI e(EeKTUBHOCTI: SYMIHb SpUH Ha
1,0, kontommna — 0,2, ropox — 0,3, Buko-osec — 0, 1.

EdexTnBHIM 3aX0IOM TiJIBHUIIEHHS EHEPreTHYHOi e(eKTUBHOCTI
arpoTEXHOJIOTIH OyJo MmoeHaHe BHECEHHS MiHEpaIbHUX JJOOPHB 1 MOOIYHOT
npoayKiii (NsoP42 sKso+ mobiuna mpoaykiist Ha 1 ra CiBO3MIHHOT TUIOIIII).

He3naune miiBHINEHHS E€HEPrOBUTPAT MOPIBHSIHO 3 MiHEPAIBHOIO
cucreMoro ymoopenus (Ha 0,6 I'JIx/ra CiBO3MiHHOI IUTOIII) 3yMOBJICHE, B
OCHOBHOMY, BHUTpaTaMH Ha 30MpaHHS [JOJATKOBOTO BpOXKAlO, CyII-
POBOJUKYBAJIOCH POCTOM EHEPrOEMHOCTI BpPOXKal0 B CEPEAHBOMY IIO
cioamini Ha 4,4 I'/x/ra. EHepromigmauya BiJ 3a0proBaHHS MOOIYHOT
MPOJYKITii B CepelHhOMY IO ciBo3MiHI craHoBwia 7,3 I'/lx mpupocty
eHeprii Bpokaro Ha ouH ]Ik eHeproBuTpar.

BBenennst ememeHTiB 0ioyorizamii B CHCTEMH yIOOPEHHS CIPHSIO
MOKPAICHHIO EHEePreTHYHO1 e()EeKTHMBHOCTI BHUPOIIYBaHHS YCIX KYJIbTYpP
ciBo3Minu. Tak, KyJabTypH, sIKi B CIBO3MiHI BUKOPHCTOBYBAJIH TPSIMY JIif0
MiHEpaJIbHUX JTIOOpUB (I_IprOBl OypsikM, KyKypyA3a Ha 3epHO, O3MMa
MIICHUIS) MM TPUPICT CHEPrOEMHOCTI BPOXKAIO0 CIIBCTABHUH ITiJIBU-
IEHHIO eHeproButpar. Ilpu mpomy KoedimieHT eHepreTHIHoi edeKTHB-
HOCTI MaB TCHICHIIIO 10 30imbmenHs y mexax 0,1. KymbTypu, sxi 3a
ANTBTEPHATUBHOI CUCTEMHU yIOOPEHHS BUKOPHUCTOBYBAIN MICISIII0 TOOPHB
301IBIITYBaJI EHEPTOEMHICTh BPOXKAI0 MIBUIIUMU TEMITaMHU, HIXK 3pOCTalln
eHeproBuTpaTH. L{poMy cnpusuIo MmokpamanHs MiHEpaIbHOTO JKUBJICHHS B
pe3ysbTaTi MiHepaizarii mo0iYHOi MPOAYKIIT 1, SIK HACHIIOK, 3POCTaHHS
NPOJIYKTUBHOCTI KYyJbTYp, K€, B CBOIO Yepry, He CYIpPOBOKYBaJIOCh
3HAYHMAM TiJABUIICHHAM eHeproBuTpar. KoedilieHT eHepreTH4Hoi edek-
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THBHOCTI BHPOIINYBaHHS SYMEHIO SPOro TIOPIBHAHO 3 MiHEPAIBHOIO
cucTeMOI0 yaoOpeHHs miasuuscs Ha 0,6, ropoxy — 0,2, Buko-BiBca — 0,2.

Bucoky enepretnuHy e(eKTHBHICTh arpOTEXHOJOTIH B 3epHO-
OypsIKOBiif CiBO3MiHI BH3HAYEHO 3a OPraHIYHOI CHUCTEMH YJOOpEHHS
(mob6iuna mpoxykis + 12 T rHoro Ha 1 ra ciBo3minHOI wromi). KoedimieHT
E€HEPreTUYHO1 e(DEeKTUBHOCTI arpoTEeXHOJOTIH MOPIBHAHO 3 MiHEpPaIbHOIO
CHUCTEMOIO YJIOOpPCHHS MiABHUIUBCS Y CEPeIHROMY IO ciBo3MiHi Ha 0,2; 3a
OpraHo-MiHepallbHOT CUCTEeMaMH YJOOPECHHsI 3 eJIeMeHTaMH OioJiori3arii —
Ha 0,1-1,1. OgHak, Taka cucreMa yaoOpeHHs 00yMOBHJIA 3HAYHE 3HIKCHHS
MMOKa3HHUKIB TIPOAYKTHBHOCTI CiBO3MiHH. EHeproeMHicTh BpOXaw B
cepelHbOMY I10 CIBO3MiHI 3a allbTepHATHBHOI OpPraHiyHOI CUCTEMH YI00-
peHHs Oyna HWKYOIO TOPIBHAHO 3 MiHEpaJbHOIO CHCTEMOI0 — Ha 2,1,
OpraHo-MiHepaJbHOI 3 eJeMeHTamu Oiojorisamii — Ha 6,5-8,8 I'Ilx/ra
CIBO3MIHHOT IITOIIII.

OTxe, BHUPOIIYBaHHS KyJIbTYp 3€pHO-OYPSKOBOI CIBO3MIHM Ha
YOPHO3EMi OITiI30JIEHOMY Ba)KKOCYTJIMHKOBOMY €HEPreTHYHO HaiiepeKTHB-
HIIIUM BH3HAYEHO 3a ITIOEJHAHOTO BHECEHHS MIHEPAIbHHX JOOpHB 1
no6iuHoi mpoxaykuii (Kee=5,5). BHeceHHs numie MiHepalbHUX TOOpUB
3HIDKYBAJIO MPOAYKTUBHICTh CiBO3MIiHH, a TIOEAHAHHS iX 3 THoeM (12 T/ra
CIBO3MIHHOI1 IJIOIIi) ICTOTHO MiJBUIIYBaJO €HEPrOBUTPATH Ta 00YMOBHIIO
3HIKEHHS Koe(illieHTa eHepreTHIHOo1 eh)eKTHBHOCTI /10 4,5.

Ha yopHO3eMi THITIOBOMY BHIIyTYBaHOMY CEPEIHbOCYTIIMHKOBOMY (32
HECTIHKOTO 3BOJIOKEHHS) €HEPrOEMHICTh BPOXKAI0 KYJBTYp Ha KOHTPOII
0e3 MoOpWB CTaHOBWJIA B CEPEIHHLOMY IO 3EPHO-TIPOCAIHIN CIBO3MIHI —
73,0, twiomosminHii — 74,7 T'Jlx/ra, KoedillieHT eHEpreTUIHol edek-
THBHOCTI — BinoBiaHo 4,5 Ta 5,3. BuponryBanss OypsKiB IyKpOBUX 13-3a
HU3BKOi BpPOXaWHOCTI KOPEHEIUIOJiB Ta BHUCOKOTO PIBHS TEXHOJOTIYHUX
BUTpAT CYNpPOBOKYBAJIOCH B 000X CiBO3MiHaxX HHM3BKHM KoedimieHToM
enepretuuHoi edpextuBHOCTI (Kee): 3epHO-npocanHit — 2,6-4,0, miono-
3MiHHI# — 4,2 (Tabi. 8.2; 8.3).

3a MiHepanbpHOI CUCTeMH YIOOpeHHsS (3epHO-TIPOCamHa CiBO3MiHA —
NsoPesKes; mmomozminaa — N43Ps3Kssz Ha 1 ra ciBO3MiHHOT TUIONII) €HEpro-
€MHICTH BPOXKal0 KyJIbTYp CiIBO3MIHM TOPIBHSHO 3 KOHTpoOJeM 6e3 100puB B
CepelHbOMY TIO 3EpHO-MpOcamnHiid ciBo3MiHI migBummiace Ha 61,3,
wIogo3MiHHIN — Ha 42,9 ['[Ix/ra, eHeproButpatu — BigmoBiaao Ha 11,1 Ta
8,3 I'JIxx/ra. [Ipupict eHeproeMmHocti Bpoxkato Ha 1 ['JIk eHeproBuTpat Ha
BHECEHHsSI MIHEpaJIbHUX JOOpUB B CEPEAHBOMY II0 3€pHO-TPOCAIHIN
CiBO3MiHi cTaHOBUB 5,5 'k, uiogo3minHii — 5,2 T'JIx. [Ipu npoMy koedi-
IIEHT eHEepPreTMYHoi eQEeKTUBHOCTI arpoTEeXHOJIOTIH IMOpIBHSHO 3
KOHTpOJIeM 0e3 TOPHB Yy 3epHO-TPOCamHiil ciBo3MiHi miaBumuBcs Ha 0,4, y
MJI0/I03MiHHIN — 3aJTUIIABCS Ha TAKOMY K PIBHI.
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Tabauys 8.3 EHepreTudyHa e()eKTUBHICTH BUPOIYBAHHSA KYJIbTYP

TJ10J03MiHHOI CiBO3MiHM HA YOPHO3eMi THIIOBOMY BHJIYTYBAHOMY 34
pizHux cucrem ynoopennsi, bIIJICC, 2006-2012 pp.

= - . =
Bueceno = g & ; = é& ’E‘ S ; g g
Ne | nmo6pus £ £x 2| z2 :z ES :g 2 £
Ba | Ha l.ra ) Moxaznuk | I z 52. gg =§I .Eg. 93. 2 & i‘;
p. | ciBo3minHO] S & g § RS Eg =2 E S| E g g=
ot S| ER| ES| R]| FR| EQ|
= <] =
11 |Be3 nobpus |Eneproemuicts| I'/lx/rg 79 92 89 47 58 84 75
BPOXKAI0
Eneprosurparu| I'Jlx/rd 12 16 21 12 9 15 14
Ha | ra
Kee 6,6 59 | 42 | 40 6,8 5,6 5,3
2 |Ns3Ps3Kas Eneproemuicts| [x/rd 104 | 122 | 204 78 78 119 | 118
BPOXKAI0
Eneprosurparu| ['[lx/rd 14 26 47 14 10 24 22
Ha | ra
Kee 73 4,7 | 4,6 5,5 7,6 | 49 5,3
4 | Na3Ps3Kaz Eneproemnicts | [[lx/r4 105 | 125 | 213 90 81 120 | 122
+ noGiuHa BpOKaio
POy KLList EHEipI‘OBI/ITpaTP[ I'x/ra 14 26 46 15 11 25 23
Ha 1l ra
Kee 7,3 48 | 4,6 6,0 7,7 1 49 54
13 |Na3Pa3Ka3+ |Eneproemnicts|Jbx/ra 111 127 | 229 95 86 131 130
8,3 1/ra BpOXKako
FHOIO Eneprosurparu| I [lx/rd 15 27 78 16 11 26 29
Ha lra
Kee 73 4,8 3,0 6,1 7,9 5,1 4,5

BHeceHHs MiHepanbHUX JOOpPHB 1 THOK IIJBUIIMIO CHEPro-
BHTpaTH TOPIBHSIHO 3 MIHEPAJTLHOK CHUCTEMOIO yJIOOpPEHHS B CepeaHBOMY
0 3epHO-TIpOcaIHiil ciBo3MiHi Ha 7,4, miofo3MiHHIT — Ha 6,3 ['Jx/ra. [Ipn
IOMY €HEProBiJjiaya BiJ BHECEHHS OPTaHIYHHUX JTOOPHUB 3ajIHIIAIACH
Hu3bKor0. Ha onun '/ eHeproBUTpaT Ha BHECEHHS THOO MPUPICT eHepril
BpOXKal0 B CEPEeIHHLOMY I10 3EpHO-TIPOCAmNHiil CiBO3MiHI cTaHOBHUB 1,7,
wrono3MinHiM — 1,9 I'mx/ra. Lle 3MeHmmmmo koedimieHT eHepreTHdHOi
e(EeKTUBHOCTI AarpOTEXHOJOTiIi TOPIBHAHO 3 MIHEPAIFHOIO CHCTEMOIO
ynoOpeHHS B CepefHBOMY II0 3€pHO-TpocamnHid ciBo3miHi Ha 0,7,
Ioa03MiHHIN — Ha 0,8.

BBeznienHs enemeHTIB Oionorizanii B cUCTeMH YIOOpPEHHS HUISXOM
MOETHAHOTO BHECEHHS MiHEpPAJIbHUX JOOpWUB 1 TOOIYHOI TPOIYKITii
3a0€3MeUnI0 BUCOKY EHEPreTHYHY €(QEeKTHBHICTh arpoTEXHOJIOTIH BHUPO-
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IIyBaHHS KyJbTyp B 000X ciBo3MmiHax. [lopiBHSHO 3 MiHEpaIbHOIO
CHCTEMOIO yJIOOpeHHS EHEProBUTpaTH B 3EPHO-NIPOCAIHIA CiBO3MiHI
Bupociin Ha 0,7, tmomo3minmii — Ha 0,5, HATOMICTH EHEPTOEMHICTH
BpoOXKaro 30UTbIIMIIACH — BiAMOBiAHO Ha 6,6 Ta 4,7 I'/[x/ra ciBo3MiHHOT
myomti. Ha onun I'JI)k eHeproBuTpat Ha 3a0prOBaHHS MOOIYHOT MPOIYKITIT
MIPUPICT SHeprii BpoXKar B CEPeIHbOMY 10 000X CIBO3MiHAX CTaHOBUB 9,4
I'mx/ra. BHecenHs MiHepaIbHUX HOOPHB i MOOIYHOT MPOIYKIii MOPIBHSAHO 3
MiHEepaTbHOIO CUCTEMOIO yIOOPEHHS 301IbIINI0 KOS(Ili€eHT eHepreTHYHOT
eexruBHOCTI (Kee) B cepeHpOMY 1O 3epHO-TIpocarnHiil ciBo3miHi Ha 0,2,
mIogo3MinHii — 0,1.

[ToenHaHne BHeCEHHS MiHEPAJILHUX AOOPUB 1 IOOIYHOT MPOIYKITiT ITif-
BUIIMIO KOe(iIlieHT eHepreTndHoi e()eKTHBHOCTI arpoTeXHOJIOTI B 000X
CiBO3MiHax MOPIBHSAHO 3 TPAJMIIHHOI OpraHO-MiHEPATBFHOIO CHCTEMOIO Ha
0,9, mo JOCATHYTO 3a paxyHOK 3HAYHOTO 3HW)KEHHS EHEeproBUTPAT
OB SI3aHUX 3 BHECEHHSIM THOIO.

[TinBuieHHIO eHepreTHYHOT e(DEeKTHBHOCTI arpOTEXHOJIOTIH CIpHUsia
pEeCTPYKTypHr3allis 3epHO-OypsSKOBOi CiBO3MIHH B HANPsIMKy 3MCHIICHHS
YaCTKH MPOCAITHUX KYJIBTYp Ta 301LIbIIEHHS YacTKH 000O0BUX. 3MEHIICHHS
YacTKH OYpsKiB I[yKpOBHX B IUIOJO3MIHHIN CiBO3MiHi 710 16,7% mOpiBHAHO
3 3epHO-TIpocanHo ciBo3MiHoIO (30%) Ta 3pocTaHHS YacTKU O0OOBHX —
BiamoBigHO 3 10 10 33%, 3HM3WIO eHeproBUTpaTH Ha | ra CiBO3MIHHOI
ot Ha 2,1 1 301JIBIIMIIO CePETHIO 10 CIBO3MIHI €HEPTOEMHICTH BPOXKAKO —
Ha 1,7 I'/Ix/ra. Koedinienr enepreruanoi edexrusuocti (Kee) B cepen-
HBOMY TIO IUIOJIO3MIHHIM CiBO3MiHI IOPIBHAHO i3 3€pHO-TIPOCAITHOIO
MiJBUIIMBCS Ha KOHTpoJi 0e3 jpo0puB — Ha 0,8, 3a MiHEepanbHOI CUCTEMH
ynoopenHs — Ha 0,4, opraHo-MiHepaabHOI CUCTEMH yA00peHHs — Ha 0,3.

Ha dopHo3emi THIOBOMY BWIYI'YBaHOMY JIETKOCYTJTHHKOBOMY (3a
JIOCTaTHHOTO 3BOJIOKEHHS) HaWBUIIMI KOe(illieHT eHepreTHYHoi edex-
TUBHOCTI arpOTEXHOJIOTiH B CepeIHhOMY IO JIaHIl CiBO3MIiHI 3 TOPOXOM
BH3HAYCHO HA KOHTpONi 0e3 nobpuB — 6,4. 3a MiHepaJbHOI CHCTEMHU
yanoopenns Kee mopiBHSHO 3 KOHTposieM 0e3 JOOpHB 3a BHECEHHS PEKO-
MeHmoBaHOi 103u 1o0puB (NsoP20K3p Ha 1 ra maHku ciBO3MiHM) 3HU3UBCS
Ha 0,9, migsumenoi (Nes7P267K40 Ha 1 Ta mankum ciBo3miam) — Ha 1,3. Ha
omua ['JI>k eHeproBUTpaT Ha BHECEHHS MiHEpaJbHUX JOOpHUB TPHPICT
eHeprii BpOXKar0 B CEpeJAHBOMY II0 JIaHI[ CIiBO3MIHM CTaHOBUB 3a
PEKOMEHI0BaHO1 1031 J00puB 3,2, miasuiieHoi — 3,0 ['mk/ra (tadi. 8.4).

Haitamkay enepreTnuHy e(EeKTHBHICTH arpOTEXHOJOTIH BH3HAYCHO
3a TpaguLidHOI OpraHO-MiHEpAIBHOI CHUCTeMH YHOOpeHHS. BHeceHHs
MiHepanbHUX J100puB 1 THOIO (NsoP20Kszo + 13,3 T rHOrO Ha 1 ra maHkum
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CIBO3MIHM) 3HAYHO IiJIBUINYBAJIO CEPEIHBOPIUHI SHEPrOBUTPATH B JIAHII
CIBO3MIHH MOPIBHAHO 3 KOHTpojeM Oe3 nodpus (Ha 16,1 I'/Ix/ra) Ha doni
MOMIpHUX TEMMIB 3pocTaHHs eHeprii Bpoxato (Ha 42,6 [I'/Ix/ra).
KoedinienT enepretnyHoi e()eKTHBHOCTI B CEpPEIHbOMY IO JIAHI CiBO3-
MIHU 3HU3UBCS MOPIBHSAHO 3 KOHTpoJeM 0e3 noOpuB Ha 1,7 i craHoBuB 4,7.
Eneprosigmaua Ha 1 I'/[)k eHeproBuTpaT Ha BHECEHHS JOOPHB CTaHOBHJIA
2,7 I'x mpupocTy eHeprii BpoXKaro.

Tabauysa 8.4 EHepreTuyHa e(peKTUBHICTHL BUPOIULYBAHHS KYJIbTYP Y
JIaHIi M0JILOBOI CiBO3MiIHU HA YOPHO3€eMi THIIOBOMY BHJIYTYBaHOMY 34
pi3zHux cucrem yaodpenns, YJIJICC, 2006-2010 pp.

Jeded. B
= g 5 = & E =
Ne | Bueceno no6pus g ; 5 X : 2 % = é s §
Ba | Ha 1l raJjaHku IMoka3uuk = z = gl £} SI = gl 579
p. ciBo3MiHM 5( 2 ~ g ES £ ? =g
& ES| 28| n E
= 0 =
1 |Bbe3 nobpus Eneproemuicts Bpoxkaro | I'lik/ra 54 117 193 121
Eneprosurpatu Ha 1 ra |I'/k/ra 13 19 25 19
Kee 4,3 6,2 7,6 6,4
3 | NsoP20K30 Eneproemuicts Bpoxkaro | I'/Ixx/ra 54 125 259 146
Enepropurpatu Ha 1 ra | I'/Izx/ra 13 24 44 27
Kee 4,3 5,3 5,9 5,5
4 | Ne6,7P26,7K 40 Eneproemuicts Bpoxkaro | I'/lzx/ra 54 130 | 282 156
Enepropurpatu Ha 1 ra | I'/Izx/ra 13 25 53 30
Kee 4,3 5,2 5,4 5,1
5 |NsoP20K30+ 13,3 | Eneproemuicrs Bpoukaio | I'/li/ra 56 126 | 309 164
T/Ta THOIO Enepropurpatu Ha 1 ra | T'Ixx/ra 13 24 68 35
Kee 4.4 5,3 4,5 4,7
6 |13,3 1/ra raoro Eneproemuicts Bpokato | Illw/ra | 54 | 118 | 254 142
Eneprosutrparn na 1 ra |I'/Ix/ra 13 19 47 26
Kee 4,3 6,1 5,4 5,4
10 | Cunepart (ripunus | Eneproemuicrs Bpoxkaro | I'/lx/ra 55 118 | 205 126
Oina) Eneprourparn Ha 1 ra |I'/lx/ra 13 19 29 20
Kee 4,3 6,1 7,2 6,3
11 | NsoP20K30+ Eneproemuicts Bpozkaio | I'/lzx/ra 56 126 | 261 148
cumepar Enepropurpatu Ha 1 ra | T'/Izk/ra 13 24 46 28
Kee 4,4 5,2 5,7 5,4
12 | NsoP20K30 + Eneproemuicts Bpozkaio | I'/lzk/ra 57 130 | 275 154
cujiepart + nodiuna | Eneprosurparu na 1ra | I'llik/ra 13 25 48 29
IPOAYKList Kee 44 | 53 | 58 5,4
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3a BHeceHHs 13,3 T/ra rHOIO KOedIIiEHT eHePreTHYHOT €PeKTUBHOCTI
arpoTexHosoriii craHosuB 5,4. [Ipy nmboMy eHeproeMHicTh Bpokaio Oyna
HenocTaTHO BHUcOKoo — 141,8 T'Jlx/ra i mocrymamack MiHepaibHIN
cucremi ynooOpenus Ha 4,2 I'/lx/ra. [lpupict eHeprii Bpoxkaro Ha OAMH
I'JI>x pocTy eHeproBUTpaT B CEPEIHLOMY IIO JIaHIII CIBO3MIHU 32 BHECEHHS
13,3 1/ra ruoro cranoBuB 2,8 I'Jxk.

3acTocyBaHHsI 3€JI€HOI MAacu IOKHUBHOI CHJEPalbHOI KyJIbTypU
ripunmi  Oimoi  30epiramo KkoeQillieHT eHepreTHYHOi e(eKTUBHOCTI
arpoTEeXHOJIOTI Ha JOCTaTHhO BHCOKOMY piBHI (Kee=6,3), ame Taka
cucTeMa YyJOOpeHHs He 3a0e3meunsia IMOMITHOTO MPHUPOCTY MPOIYK-
THBHOCTI JIaHKM CiBO3MiHM. [liIBUIICHHS EHEPrOEMHOCTI BPOXKAIO
MOPIBHAHO 3 KOHTpoOJIeM 0e3 JOOpMB B CepefHbOMY IO JIAHII CiBO3MiHH
cranosuio 4,8 I'Jlx/ra. Ilpupict eneprii Bpoxaro Ha oxuH I'J[x eHepro-
BUTpAT B CEPEHbOMY IT0 JIaHIIi ciBo3MiHU cTtaHoBHB 4 ['[lx/Ta.

BHecenHsi MiHepambHHX JOOpPHB 1 3€J€HOT Macu Tipuuili Oinoi
(NsoP20K3p + cumepar ma 1 ra JaHKH CIBO3MIHM) 3a EHEPreTHYHOIO
e(eKTUBHICTIO NMPUPIBHIOBATOCH JI0 MiHEpalbHOI cucTeMu yrpoopenHs. Koe-
¢imieHT eHepreTMYHO! ePEeKTHBHOCTI arpOTEXHOJIOTIH B CepelHbOMY IO
JIaHIl CIBO3MIHM CTaHOBUB 5,4, IpupicT eHeprii Bpoxkaro Ha oauH ['J[x enep-
roeutpar gocsiraB 3,1 T'Jx/ra. IligBUIEHHS E€HEPrOEMHOCTI BpOXKaro 1
TEXHOJIOTIYHMX EHEPrOBUTPAT Bij 3a0pIOBaHHS Ha JOOPHUBO 3€JIEHOT Macu
cunepaty Ha (poHI MiHEpambHHX TOOpWUB OyII0O HE3HAYHWM i CTAHOBWIIO B
cepeTHLOMY TIO JIaHIII CiBO3MiHM — BiamoiaHO 1,8 Ta 0,9 I'JIx/ra.

Sk eHepreTH4HO e(EKTHBHY BH3HAYEHO CHCTEMY yJOOpEHHs, sKa
MOEIHYBala BHECEHHS MiHEpaIbHUX IOOPUB, 3€JCHOI MacH Tipuwmili Oinoi
Ta mo6iuHoi mpoaykiii (NsoP20Kso + cuaepar + moGiyna npoaykimis Ha 1 ra
JIAHKH CiBo3MiHHM). Taka cucTemMa TOpIBHSHO 3 BHECEHHSM MiHEpaTbHHX
nmoOpuB 3abe3meuniia 3HaYHE IMiIBUIICHHS eHeprii Bpoxaro (5,1 'Jlx/ra
JIAHKW CIBO3MIiHHM) Ha (h)OHI HE3HAYHHMX TEXHOJIOTiuyHHMX eHeprosutpar (1,8
I'JIxx/ra nanku ciBo3Minu). KoedimieHT eHepreTHuHOi e()eKTUBHOCTI CTaHO-
BuB 5,4. [lopiBHSHO 3 TPaJUIifHOI OPraHO-MiHEPATHLHOK CHCTEMOO
yIOOpeHHs TO€AHAHE BHECEHHA MiHEpaJbHHX IOOpHB, 3€JI€HOI Mach
ripunti 01101 Ta TO6IYHOT MPOAYKITIT I ABUIIIIIO KOe(illieHT eHepreTHYHOT
epexruBHocTi Ha 0,7. Ilpupict eneprii Bpoxato Ha omuH ['J[x pocty
SHEepProBUTpaT B CEPeJHROMY II0 JIaHI CIBO3MIHM 3a BHECEHHsS MiHepa-
JLHUX JIOOpWB y TIOEHAHHI 3 CHJIEPATOM 1 MMOOIYHOI MPOIYKIIE
cranoBuB 3,4 T'JIx.

Otmxe, eHepreTMYHO HaHe(EeKTHUBHIMIOI B JIAHII 3epHO-OyPSIKOBOI
CIBO3MIHH 3 TOPOXOM 3a MOPIBHSIHHIM 3pOCTaHHs Koe(illieHTa eHepreTHYHOi
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e(EKTUBHOCTI Ta EHEPrOEMHOCTI BPOXKAI0 BU3HAUCHO CHCTEMY YIOOpCHHS,
sKa TTO€AHyBaJIa BHECEHHS MIHEPAIbHUX OOPHB, 3eIeH01 MacH ripuumi 6imoi
Ta TOOIYHOI MPOIYKIIiI POCIMHHUIITBA. 3aCTOCYBAaHHS JIUIIIE MiHEPaTbHUX
JOOpPHMB  3HIDKYBAJIO EHEPrOEMHICTh BPOXKal0 B CEPEAHBOMY TI0 JIaHII
ciBo3minu Ha 8,1 I'J[x/ra, a moeqHaHe BHECEHHS MiHEPAIbLHHX ITOOPHB 1
THOIO 0OYMOBMJIO 3HAaYHE MiIBHIICHHS eHeprourpar (Ha 6,5 'Jlx/ra), 1mo
poOMIIO TaKy CHCTEMY YAOOPEHHS €HEPreTHIHO BUTPATHOIO.

8.2 banaHc eHeprii IpPyHTY 3a 3aCTOCYBaHHs 100pUB

Enepretnvna eQeKTUBHICTh arpOTEXHOJIOTIH 3HAYHO 3aJICKUTh Bij
HaIPaBJICHOCT] 1 30aJJaHCOBAHOCTI €HEPreTHYHHUX IMOTOKIB y IpyHTI [131].
dopMyBaHHS ITO3UTHUBHOTO OamaHCy eHeprii IpyHTy 3abesmedye
CTaOUIBHICTP EHEepreTHYHOro OajlaHCy B arpoeKOoCHCTeMax 1 CHpHse
Mi/IBUIIEHHIO eHePreTHYHOT e()eKTHBHOCTI arpOTEeXHOIIOTIH [274].

B ymoBax cydacHOro BUpOOHUIITBA €(EKTUBHUM 3aX0J0M BIUIUBY Ha
CHEPreTUYHMI MOTEHIA TPYHTY € CHUCTeMa YAOOpEHHs. 3acTOCyBaHHS
JIOOpUB HOPMYy€E OOCSTH HAJIXO/DKCHHS CHEprii B TPyHT, BIUIMBAaE Ha ii
posmoxmin Ta 30epiramHs. 3a mamumm B.B. Ieaminm [128], C.B.
Poranbcpkoro [256] BHECeHHsI OpraHidYHUAX JTOOPUB y CHUCTEMi yIOOpeHHS
KyJIBTYp CIIpHs€ 30€peKEHHI0O SHEPreTHYHOr0 IMOTEHIialy TPYHTY, a 3a
BUCOKHUX OOCSTiB HAAXOJDKEHHS OpraHi4HOi pEYOBHHU 3abe3rnedye
po3mmpeHe Horo BiaTBopeHHs. CTaOUIbHICTh €HEPTeTHYHOTO TOTEHIATY
YOpPHO3eMy THIIOBOTO BHIJIYT'YBaHOTO 3a OpraHO-MiHEpPalbHOI CHCTEMH
ymnoOpeHns Biqmivanack B gocuimpkenasx S.I1. Iees [318].

Ha nymxy 10.0. Tapapiko [293] miaBHIIEHHS €HEPreTHYHOTO
MOTEHITia)Ty TPYHTIB B CYYaCHOMY BHPOOHHIITBI MOXHA JOCSTTH IUITXOM
Oiomorizamnii cucTeMu yIO0OpEHHs — 3acTOCYBaHHS IMOOIYHOT
MPOAYKIIi Ta 3eJICHOT MAaCH MiCISDKHUBHUX CHUACPATBHUX KYIBTYD.

PesynbraTéi mOCHiIKEHb CBigUaTh, IO BIPOJOBXK POTAIii 3epHO-
OypsKOBOI CiBO3MIHM 0€3 BHECEHHS JOOpPHB Ha YOPHO3EMi OIiJ30JICHOMY
BKKOCYTJIMHKOBOMY BHW3HAYEHO IIOPIYHI BTpaTH €Heprii IPpyHTY B
kibkocti 24,0 T'Jlx/ra. Y cTpyKTypi BTpaT JOMiHyBaja €HEPris TymMycy
rpyary — 71,1%, pemra 29,9% BTpar eHeprii moB’s3aHi 3 Bil €MHUM
0ayaHCOM eJIeMEHTIB )KMUBJICHHS y IPpyHTI (Tabum. 8.5).

3a minepanbHOi cuctemu ynoopeHHs (NsoP42sKsoHa 1 ra ciBo3miHHOT
IUIOINNI) CyMapHi 3a pOTallil0 3amacd eHeprii IPYHTY TMOPIBHAHO 3
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KOHTpoJieM 0e3 Jo0puB 3a a3oroMm 30impmmmnuck — Ha 17,4 T'Jlx/ra,
dochopom — 4,3, xamiem — 2,3 I'pk/ra Ta TOCHIWIACH MiHEpATi3allis
TyMyCy TPYHTY, IO TIPH3BEJO 10 HaJiHHA 3amaciB eHeprii rymycy Ha 4,6
I'Ix/ra. CepenqHbopidyHI BTpaTH HOTO €Hepril MOPiBHAHO 3 KOHTpoJeM 0Oe3
no6puB 3MeHnTyBanuch Ha 1,9 I'Jx/ra, npu npoMy OanaHc eHeprii rpyHTY
3anuiaBcst pi3ko Bix'emauMm — 22,1 ['Jlx/ra ciBo3aMinHoi 1wionii. ToOTo,
MiHEepaJIbHa CHCTeMa yIoOpeHHs He 3a0esnevmsia cTabiabHOCTI eHepril

TPYHTY.

Tabauys 8.5 bananc eneprii B 0-40 ¢cM mapi 4opHo3eMy 0Mi301€HOT0
3a nepioa porauii 3epHo-0ypsikosoi ciBozminu, BJICC, 1997-2009 pp.

Ne BHeceHno 100puB Bananc eneprii, = I'/Ix/ra | 3mina eneprii
Ba Ha 1 ra rymyey | N P K IPYHTY, £
p- ciBO3MiHHOI Mo I'Ixx/ra

1 |Be3 nobpus -170,5 | -57,2 | -4,5 | -7,9 -24,0

2 | NsoPa2,5K50 -175,1 | -39.8| -0,2 | -5,6 22,1

3 |NsoP42,5K 50+ nobiuna nponyknis | 41,5 |-14,7| 0,7 | -1,6 2,6

5 | NsoP42,5Ks0 + 12 1/ra raoro 41,5 7,5 | 3,3 | -0,4 5,2

12 | 12 1/ra rHO10 + MOOIYHA NPOAYKILIsSt 66,8 22 | -0,8 | 03 6,9

Brecenns minepanpHuX 100puB i modigHoi mpoaykiii (NsoP4rsKso +
noOiuyHa TPoAyKIis Ha | ra CiBO3MIHHOI IUIONI) CHPHUSIIO 3POCTaHHIO
eHeprii rymycy Ha KiHenp portanii Ha 41,5 [JIx/ra, mpu upomy
€HEPrOEMHICTh IPYHTY 32 a30TOM Ta KaJlieM 3HU3WJIAch BiNOBIAHO Ha 14,7
ta 1,6 ['Jlk/ra, mo oOyMmoBieHO ix Big'eMHHM OamaHcoM. BBeneHHs
eleMeHTIB Oiosorizamii B cucteMu ymoOpeHHs 3a0e3Nedwio po3IMUpPeHNR
OamaHc eHeprii TPyHTy 31 IMOpiyHMM 3poctaHHsM Ha 2,6 ['lx/ra
CIBO3MIHHOT ILIOLI.

Posmupene BiATBOPEHHS €HEPTii TPYHTY BH3HAYCHO 3a TPAIUIIHHOT
OpraHo-MiHepaJbHOI CHCTeMHU yJ00peHHs. BHECeHHS MiHEepaTbHIX T0OpUB
i THORO (NsoP425Kso + 12 T rHOIO Ha 1 CiBO3MIHHOT TUTOIII) 301IBIIMIO Ha
KiHeIlb poTalii eHeprito TpyHTy 3a rymycoM Ha 41,5, 3a azorom — 7,5, 3a
dbocdhopom — 3,3 i cTabinmizyBano eHeprio rPyHTY 3a KanieM. [lo3uTuBHMIA
OanaHc OIOT€HHUX EJIEMEHTIB JOCSITHYTO 3a HAIXOJUKCHHs iX Yy TPYHT y
ckiani rHoto. lllopiuyHe migBHIEHHS eHEpTii TPYHTY 3a TPagUIiHHOL
OpraHo-MiHepaJIbHOI cucTeMH yjno0peHHs cranowio 5,2 I'Jx/ra, mo Ha
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2,6 T'Jlx/ra Oinpllle, HK 3a BHECCHHS MiHEpaJbHUX JOOpPHB 1 MOOIYHOT
MPOAYKITiL.

3a opraHo-MiHepaJbHOI CHCTEMHU yIOOpEHHS eHepreTHYHHH OayaHc
YOPHO3EMY OIIiI30JICHOTO MIOPIYHO 3pPOCTaB MOPIBHAHO 3 KOHTpoJeM 0e3
no0puB Ha 26,6-29,2 I'Jlx/ra. LlboMy cHpusiio BHECEHHS OpTraHIYHHX
JIOOpUB YacTKa SIKMX B €HEPreTMYHOMY HOro OanaHci ctaHoBuna 72,7-
79,8% TpyHTOBOI eHeprii.

Haiikpami moka3HHKH €HEPreTUIHOTO OallaHCY YOPHO3EMY OITiI30-
JICHOTO Ha KIiHEIhb pOTaIlii BCTAHOBJIECHO 3a BHECCHHS THOKO 1 TMOOIYHOI
npoayKiii (mobiyHa mpoaykitis + 12 T rHOto Ha | ra ciBO3MIHHOT TUIONII).
3a paXxyHOK IHTEHCHBHOTO 30aradeHHs IPyHTY OPraHigYHOIO pPEUYOBHHOIO
3amacy eHeprii TPyHTy MIOPIYHO MiJBHIYBAIHNCH HA 6,9, IO TOPIBHSIHO 3
OpraHo-MiHEpaJILHOIO CHUCTEMOI YJ0O0peHHs Oyno OutemmMm Ha 1,7-4,3,
MiHepanbHOIO — Ha 29,0 I'J[x/ra.

Omxe, crabim3amii EHEePreTHYHOr0  MOTEHI[Aly  YOPHO3EMY
OITiI30JICHOTO CIPHSIO 3aMy4YCHHS IO CHUCTEMH yNOOPEHHS OpTraHidvHHUX
JIOOpUB, a BeJMYWHA 3POCTAHHS EHEpPrii IPYyHTY MNPsSMO MPOIOPIIHHO
3aJIeKaa BiJl KUTbKOCTI HAJAXO/DKCHHS OPTaHiuHOT PEUOBHHU Y IPYHT.

B d4opHO3eMi THIIOBOMY BHIIYT'YBaHOMY CEPEIHBOCYTIIMHKOBOMY
(YMOBH HECTIHKOTO 3BOJIOKEHHS1) OallaHC €Heprii TPYHTY BHBYAIIH 3aJIEKHO
Bil CHCTeMH YAOOPEHHS Ta CTPYKTYpH CIBO3MIHHM. Y 3€pHO-TIpOCAIHii
ciBo3MiHi (mpocamHux KynbTyp 40%, 06000BuxXx 10%) Ha KOHTpOJi 0Oe3
JOOpUB CTBOPIOBAaBCS MIOpiYHMK nedinuT eHeprii rpyHty — 32,7, y
WIoA03MiHHIN (mpocamaux 16,7%, 06o6oBux 33%) — 16,1 I'Jx/ra.
3MEHIIICHHS YacTKW MPOCAIHUX KYJNbTYp Yy IUIOJO3MIHHIA CIBO3MiHI Ta
3pOCTaHHs YaCTKU 000OBUX 30UIBIITYBaIO HAKOIIMYEHHS €Heprii B IPYHTI Ha
16,6 T'JI>x/ra ciBo3minHO1 miomi (Tab:. 8.6).

OCHOBHUM JDKEpEeJIOM BTpaT eHeprii IPyHTy B 000X CiBO3MiHax
BH3HAUEHO CHEPril0 ryMycy. Bim 3aragpHuUX BTpaT eHeprii 4acTka eHeprii
TYMyCy Ha KOHTpoJIi 6e3 TOOpHB CTaHOBWIIA Y 3€PHO-IIPOCAITHINA CiIBO3MiHI —
76,7%, y mnopo3minHid — 69,1%. BTpatu eHeprii OiOreHHHX eJIeMEHTIiB
TIOPIBHSHO 3 BTpaTaMU €HEprii TyMycy Yy 3epHO-TIpOCanHii CiBO3MiHI OyiH
MEHIIUMH Y 3,3 pa3u, y TUI003MiHHIHA — 2,2 pa3u.

3a MiHepanbHOI CUCTEMH yJO0OpEHHs (3e€pHO-TpOCcarHa CiBO3MiHA —
NsoPssKes, mmomo3zminaa — N43P43Kssz Ha 1 ra ciBo3minHOI 1wiomii) B 000X
CiBO3MiHAX CIIOCTEpIrajid BUCOKI MIOPiYHI BTPATH SHEPTii IPYHTY: Y 3epHO-
npocamHiit — 28,1, y mmomo3minsii — 16,0 I'/Ix/ra.
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[NokpartiieHHs: €HEPreTHYHOrO OanaHCy YOpHO3eMY THUIIOBOTO
BIJIYTYBAHOTO CEPEIHBOCYTIIMHKOBOTO BHUSBICHO 32 OpPraHO-MiHEPaIhHOI
cucteMr ymoOpeHHS. Y 3epHO-TIPOCAmHii CiBO3MiHI 3a BHECEHHS
MiHepanbHUX H00puB 1 mobOiuHOi mpomaykmii (NsoPssKes + m0oOIuHA
nponykuis Ha 1 ra ciBO3MIiHHOI IUIONI) €Heprisi ryMycy IPyHTY Ha KiHellb
porTariii MOpPiBHSIHO 3 BHECCHHSM JIUIIIC MiHEPAIbHHUX JOOPUB ITiBUINNIACH
Ha 170,2 T'JI>x/ra, 6ioreHHUX eneMeHTiB — Ha 29,0; MiHepallbHUX TOOPUB 1
rHOIO (Ns5oPssKss + 9 T rHOIO Ha 1 ra ciBO3MIHHOI TUTOII) — BiAMIOBITHO Ha
144,9 ta 35,0 I'Ix/ra. [lpm mpoMy y 3epHO-TIpOCAmHIM CiBO3MiHI 3a
OpraHO-MiHEpaJIBHUX  CHCTEM  yHOOpeHHS  He  3abe3medyBanoch
CTaOUIFHOCTI €HEPreTHYHOTro OaJaHCy I'PYHTY. 3a BHECEHHS MiHEepaJbHUX
n00puB 1 MOOIYHOT MpOAYKLii I'PyHT MIOpiYHO BTpadaB eHeprii — §,1;
MiHepaibHIX 100puB i THOIO — 10,1 I'/I)x/ra ciBO3MIHHOT MTOIIi.

3a mepexoay MO IUIOAO3MIHHOI CIBO3MIHM 3 YaCTKOIO IIPOCAITHUX
KyneTyp 16,7%, 6000BUX — 33% 3a oOpraHo-MiHEpaabHOI CHCTEMHU
YIOOpPEHHS CTBOPIOBATMCH YMOBH JUISl PO3IIUPEHOTO BiJITBOPEHHS CHEPTIi
IPyHTY. 3a BHECEHHsS MiHEpaIbHUX J0OpHB 1 TOOIYHOT MpPOMyKIIii
(N43P43K43 + mobGiuna mpoaykiis Ha 1 ra CiBO3MIHHOI IUIOIII) 3amacH
€Heprii IPyHTY IIOPIYHO MOTIOBHIOBAIMUCH Ha 7,9; MiHEpalbHUX NOOPHB i
rHOI0 (N43P43Kus + 8,3 T ruoro ma 1 ra ciBo3minHOi mmiomi) — Ha 5,3
I'JIx/ra.

OTxe, BHECEHHS MiHEpaIbHUX JOOpWUB 1 THOIO Ta MiHEPaTHHHX
MoOpHUB 1 MOOIYHOI TPOAYKII B YOPHO3EMi THIIOBOMY BIIIYTYBAHOMY
CepeTHOCYTIIMHKOBOMY 3a0€3IeYMII0 €HePreTHYHYy CTAaOUIBHICTh JIHMIIE Y
IUIOA03MiHHIM CIBO3MiHI 3 YAaCTKOIO MPOCAHUX KYIbTYp 16,7%, 6060BUX —
33%.

Ha dopHO3eMi THUIIOBOMY BHIIYI'YBAaHOMY JIETKOCYTJIMHKOBOMY (3a
JIOCTATHHOTO 3BOJIOXKCHHS) BHPOIIYBAaHHS KYJNbTYyp Y JIaHI CiBO3MIHH 3
TOPOXOM Ha KOHTPOJi 0e3 TOOPHB CTBOPIOBAIIO IMOPIYHAN JE(IIUT eHepril
IpyHTy — 26,8 I'JI>k/ra maHku ciBo3Minu. OCHOBHUM JKepEIOM BTpaT OyJjia
eHepris rymycy — 74,4%, azoty — 22,0% Bij 3aranpHux ii BTpat (Tabdmn. 8.7).

opiuHi BTpaTh eHeprii IpyHTY y JaHIi CiBO3MIHHM 3pOCTald 3a
BHeceHHs1 pekoMeH1oBaHOoi (NsoP20K30) Ta migBuieHoi (Nes,7P267K40) 103
MiHepaJIbHUX J00puB. [lOpiBHSHO 3 KOHTpoJeM Oe3 JoOpuB MIOpivYHi
BTpPAaTU €Heprii IPyHTy 3a PEKOMEHIOBAHOI IO3W MigBUIIWIHCH Ha 2,0
I'JIx/ra, migBuienoi — Ha 5,1 1 craHoBuiad — BigmoBigHo 28,8 Ta 31,9
I'/Ix/ra. 30imbIIeHHST BTpAT SHEPTii IPYHTY CTal0 HACHITKOM ITOCHICHOI
MiHepami3alii TyMycCy, 4YacTKa SIKOro B OajaHci eHeprii IpyHTy Oyja
HaMOUIBIIONO.
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Tabnuys 8.7 bananc edeprii B 0-40 cM mapi YopHo3eMy THIIOBOTO
BIJIYTyBaHOro y jJaHui cisosminu, YJIZICC, 2006-2010 pp.

Ne BHeceHo 100puB Bananc eneprii, = I'/lx/ra 3miHa eneprii
Bap. Ha lra rymycy N P K IPYHTY, £
JIAHKH CiBO3MiHHN I'x/ra

1 |Be3 moOpuB (KOHTPOJIB) -59,8 -17,7 -1,1 -1,9 -26,8

3 | NsoP20K30 -71,3 -12,8 -0,6 -1,7 -28.8

4 | Ne6,7P26,7K40 -82,8 -10,9 04 | -1,6 31,9

5 |NsoP20K3s0+ 13,3 t/ratnoro| 11,5 0,9 0,5 0,1 43

6 | 13,3 1/ra rHOMO 25,3 -4,5 -0,1 -0,5 6,7

10 |Cunepar (ripuuis Oina) -20,7 -8,3 -0,9 -1,9 -10,6
11 | NsoP20K30+ cunepar -27,6 -2,8 -0,3 -1,3 -10,7
12 | NsoP20K30 + cunepar + 50,6 6,2 0 -0,1 18,9

no0ivHa MPOLYKIList

[loenqnane 3acTtocyBaHHS  3€JeHOI Macw  Tripuuii  Oimoi i
pexoMeHoBaHoi 1031 MiHepanbHuX H00puB (NsoP20Kso + cumepar ma 1 ra
JIAHKU CIBO3MiHH) TIOKPAIIHMIIO €HEPIreTHYHUH OallaHC YOPHO3EMY THIIOBOTO
BUITyTYBaHOT'O TIOPIBHSHO 3 MiHEPAIEHOIO CHCTEMOIO yI00peHHs, ane Oyio
HEJIOCTaTHIM JJIsl CTBOPEHHS HYJIBOBOTO OanaHcy eHeprii rpyHty. opiuni
BTpaTH Horo eHeprii 3a BHeceHHA Tipuumi Oimoi cranoBmwm 10,6,
MiHepaJIbHUX JT00puB i cuaepary — 10,7 I'Jx/ra 1aHku ciBO3MiHU.

Honathiii OanaHC eHeprii B 4OpHO3eMi THIIOBOMY BHIIYT'YBaHOMY
BHSIBIICHO 3a BHECeHHs THOW (13,3 T/ra maHKW CiBO3MIHHW) Ta MO€THAHHS
MiHepaJbHUX )106pI/IB i THORO (NsoP20K30 + 13,3 T rHoro Ha 1 ra ynaHku
CiBO3MiHH). ¥ BapiaHTi 3 BHCCEHHSAM IHOIO 3allaCH €HEPTii IPYHTY MIOPIYHO
HI,Z[BI/IH.[yBaHI/ICL Ha 6,7, MiHepanpHHX 10OpuB 1 THOO — Ha 4,3 ['Jx/ra
JIAHKY CiBO3MIHH.

Posmupene BiATBOpeHHsI €Heprii IPyHTY BHU3HAUCHO HAWBHIIUM 3
MO€THAHOTO BHECEHHS MiHepalbHUX J00pUB, 3€IE€HOi MacH Trip4Mii 0inoi
ta no6igHoi mpoaykuii (NsoP20Ks3o + cunepar + mobigna mpoxykumis Ha 1 ra
JIAHKA CiBO3MiHHM). BBeneHHs eneMeHTiB Oionorizailis B CHCTEMY
yHnoOpeHHs 3a0e3Mevnio 3pOCTaHHS EHeprii IPyHTy mopiuHo Ha 18,9
I'JI>x/ra maHKW CIBO3MIHH.

OTxe, 3a JOCTaTHLOTO 3BOJIOKEHHS Ha YOPHO3EMi THUIIOBOMY
BIITYTYBaHOMY JIETKOCYTJIMHKOBOMY HaWBHIIy €HEpPreTH4YHY CTaOiTbHICTH
IPYHTYy B JIaHII 3epHO-OYpSKOBOi CIBO3MIHM 3 TOPOXOM 3a0€3Meqmiio
MO€ETHAHE 3aCTOCYBAaHHs MiHEPAIBLHUX JOOPUB, 3€JIEHOT MacH Tip4uIli 615101
Ta Mo0IYHOT POIYKIii KYJIBTYp CiIBO3MIHH.
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8.3 ExoJioro-eHepreTuyna e(peKTUBHICTH arpoTEXHOJIOTiH

B ocranHi poknm s BU3HAYeHHS EHEPreTHYHOi e(eKTHBHOCTI
arpoTeXHOJIOTIHl IIMPOKO BHKOPHUCTOBYIOTH KOG(IIIEHT eHepreTH4HOi
e(eKTUBHOCTI 3 ypaxyBaHHSIM 3MiH E€HEPreTHYHOTO ITOTEHIady IPYHTY
(Keer). 3a3nauenuii xoeimieHT — [e CHiBBITHOIICHHS BUXOAY €HEpPrii
BpPOXXAal0 Ha OIMHHUIII0 BUTPAT aHTPOIOTEHHOI eHeprii Ha BHPOLTYBaHHSI
KyJNbTYp Ta BITHOBJICHHS POAIOYOCTI IPYHTY.

Takuil MeToAWYHMH MiAXiJ JO03BOJIAE IPOBOJUTH  EKOJIOIrO-
SHEepPreTHYHy OIIHKY arpoTEeXHOJIOTiH, BpaXOBYBaTH iX BIUIMB Ha MPOIYK-
TUBHICTh KYJIBTYp Ta 3MiHH pojmodocTi IpyHTty. F0.0. Tapapiko [293]
BUAIISE T’ ATh PIBHIB €HEPreTHYHOI e(heKTHBHOCTI arporexHoioriii: Keer
<2 — e(eKTHBHICTh IyXe HHU3BbKa; 2-4 — HHM3bKa; 4-6 — cepemHs; 6-8 —
BHUCOKa; >8 — JIy’Ke BUCOKA.

Ha yopHO3eMi OmiA30J€HOMY Ba)KKOCYTJIMHKOBOMY BHPOIIYBaHHS
KyJIbTyp ©€3 BHeceHHS J00puB OOYMOBHUJIO HH3bKY €HEPreTHUHY
epexTuBHICTE  arpotexHojoriii: Keer = 2,7. IlopiBHsgHO 3
3araJbHONPUHHATHM NoKa3HUKOM Kee, sikuii He BpaxoByBaB 3MiH €Heprii
IPYHTY, €HepreTuyHa eQeKTUBHICTh arpOTEeXHOJIOTiH 3a mokazHukoM Keer
Oyna HIKYOIO Ha 3,9, M0 CBIMYMTH NMPO 3HAYHI BTPATH €HEPrii IPYHTY B
IpoIeci BUPOITyBaHHS KyJIbTyp (puc. 8.1).

Huspkuii  piBeHb eHepreTuyHoi e(EeKTHMBHOCTI arpoTEXHOJIOTIH
BH3HAYCHO 3a MiHepanbHOi cucteMu yao00peHHs (NsoP4sKso Ha 1 Ta
ciBo3minHoi miomi): Keer = 2,9. ®opmyBaHHs eHeprii Bpoxaro 3a i€l
CHCTEMHU BiZIOYBa€ThCS 3a 3HAYHUX BTPAT CHEPTii IPYHTY.

3a TpaaMIliifHOT OpraHo-MiHEpabHOI CHUCTEMH YAOOpeHHs 3abesre-
YyBaJIOCh ITi/IBUILICHHS €HEPreTUYHOI €(DEKTUBHOCTI arpoTexXHONorii. BHeceHHs
MiHepanbHUX J00puB i THOIO (NsoPssKso + 12 T rHOIO Ha 1 ra CiBO3MiHHOI
IUIONI)  CTBODIOBAJIO  CEpeiHIH  piBEHb  EHEPreTMYHOI  e(EeKTUBHOCTI
arporexnooriii: Keer =5,3.

Eneprermyno  edexTWBHIMIOI  BHSABMIACH  albTEepHATHBHA 3
emeMeHTaMy  OioJorizaimii — opraHo-MiHepalbHa CHCTeMa  yIOOpEeHHS.
Brecenns minepabHUX JT00pUB 1 mo6iuHOT ipoayKitii (NsoP42 sKso+ mobiana
MPOAYKIS Ha 1 Ta CIBO3MIHHOI IDIONI) 3a0e3Meunsio BHCOKHM piBeHb
EHEepreTHYHO1 e(hEeKTUBHOCTI arpoOTEXHOJIOTI B 3epHO-OYPSIKOBIH CiBO3MIHI
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3a mokasHukoM Keer — 6,1, mo Ha 0,8 OyJi0 BHIMM, HIXK 32 TPaaUIiHHOI
OpraHO-MiHEPaJbHOI CUCTeMH Ya0OpeHHs. [linBUIIEHHIO EHEepreTUYHOl
e(peKTUBHOCTI arpOTEXHOJOTIA 3a BBEICHHS CIIEMEHTIB Oioyorizaiii B
CUCTEMH YJIOOpPEHHS CIPHSIO ICTOTHE 3HWDKCHHS CHEPreTUYHUX BHUTPAT
OB’ SI3aHMX i3 3aCTOCYBaHHAM TOOIYHOI MPOIYKIi MOPIBHAHO 3 BHECEHHIM

THOIO.
g N OKee OKeer 7,8
| 66 77
7 ’ 6,1
6 5,4 55 53 5,6
5 4.4
4 -
27 2,9
3 | ,
2 -
1 -
0
g E 5 2 5 ‘\E Bapiautu
9 " + " SR} o g
= o [\ o —
= B¢ fTE ff
wv Nal N w :
Z z . Z.

Puc. 8.1 EHeprernyHa eeKTHBHICTb arpOTEeXHOJIONII 32 Pi3HUX cHCTeM
ynoopennsi, B/ICC, 1997-2009 pp.
1T — mo6ivHa MPOIYKIList KYJIBTYD;
Kee — xoedimieHT eHepreTiyHoi epeKTUBHOCTI O3 ypaxyBaHH: 3MiH €HEprii TPyHTY;
Keer — koedilieHT eHepreTn4Hoi e(heKTHBHOCTI 3 ypaxXyBaHHsIM 3MiH €HEPrii TPyHTY.

HaiiBumi moka3sHUKH eHepreTHYHOI e()eKTHUBHOCTI arpoTeXHOJOTIH y
3epHO-OYPSAKOBIi CiBO3MiHI BHUSBICHO 332 OPraHIYHOI CHCTEMH yIOOpEHHS
(12 T raOrO + MOOIYHA mpoayKLisA Ha 1 ra ciBo3MiHHOI wromti): Keer = 7.8.
LpoMy cCHpHSJIO TOKpAlllaHHS EHEPreTHYHOro OajlaHcy IpPYHTY. 3a
OpraHiyHOi CHCTEMH YyJOOpEHHS BHACIIIOK HAJXOJDKCHHS OpTraHidHOl
PCUOBHHH 10 TPYHTY IIOMITHO ITiIBUIIYBaBCS CHEPTCTHYHHUMA ITOTEHITiaI
YOPHO3EMY OITiI30JIEHOTO.

Ha wopHO3eMi THIIOBOMY BHIIyTYBaHOMY CEpEIHBOCYTIIMHKOBOMY (32
HECTIHKOTO 3BOJIOKCHHS) EHEPreTUYHY €(PEeKTUBHICTh arpoTEeXHOJIOTiH
BHBYAJIH 3QJICKHO BiJI CHCTEM YIOOPEHHSI 1 CTPYKTYPH CiBO3MIHH.

3a BUPOLIYBaHHS KyJIbTYp 0€3 BHECEHHS TOOPHB y 3€pHO-IIPOCAITHIN
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ciBo3mini (mpocamuux 40%, 606oBux 10%) Keer cranmoBus 1,5, y
Iogo3MiHHI# (mpocanmaux 16,7%, 6060Bux 33%) — 3,2. 3amkenns Keer y
3epHO-TIPOCAITHIA CIBO3MIHI TOPIBHSHO 3 IUIOA03MIHHOWO Ha 1,7 OyIo
HACJIIIKOM CTa0ii3allii eHepreTUYHOr0 MOTEHINANY IPYHTY 32 HACHYCHHS
CiBO3MiHM 000OBMMH KyJIbTypaMH 1 3MEHILICHHs B Hii YaCTKH MPOCAITHUX
KyJbTyp (puc. 8.2).

7 OKee OKeer 6,2
61 49 51 53 53 54 5,1
51 45 ' — 1 ] 4,5—
4,2
3,9 3,7
4 1 33 3,2
3 2,4
2 1,5
1 -
0 ‘ ‘ ‘
g 8 & g 8 g 2 g 2
g 4 + X e X & 4 s X © + X
© © = © [sed [sed = Q [sed
g © C © ot © g < c F8Y
o Ea ST a o EQ o2a
3 B 8 * B 3 g g «©E=2
Lo z P4 =2 =z [fa) b4 =z =z

Puc. 8.2 EneprernyHna egeKTHBHICTH arpOTeXHOJIOTIH 3a pi3HUX
cuctem ynoopennsi, BI{JICC, 1996-2012 pp.
IIT — no6iyHa MpoAyKIis KyIbTYDp;
Kee — koedillieHT eHepreTH4HO1 e(peKTHBHOCTI 0€3 ypaxyBaHHs 3MiH €Heprii IPyHTY;
Keer — xoedirmieHT eHepreTHIHOi e()eKTUBHOCTI 3 ypaxyBaHHAM 3MiH CHEprii IPyHTY.

Husbky eHepretuuHy e(eKTHBHICTh arpoOTEXHOJNOTIH B 000X
CiBO3MIHAX BWSIBJICHO 3a MiHEpalbHOI CHUCTeMH yIoOpeHHs. BHeceHHS y
3epHO-TIpocarnHid  ciBo3MiHI  NsoPecKes, mmomosminHii — Na3PazKas
3a0e3MmeuniIo eHepreTnyHy e(heKTHBHICTh arpOTEXHOJOTIH 332 MOKa3HUKOM
Keer Bignosigno 2,4 ta 3,7.

[linBuiieHHst  eHepreTH4HOi  e()EKTHMBHOCTI  arpOTEXHOJIOTiH
3a0e3meuyBayio MoeJHaHE BHECEHHS MiHEPALHUX JTOOPHUB 1 THOKO: Y 3€PHO-
mpocanHii ciBo3mini — NsoPesKes + 9 T/ra rHOM0, y IUIOZO3MIHHIA —
N43PssKys + 8,3 T/ra THONO. BHECeHHS THOKO MiABUIIMIO SHEPrOEMHICTH
BPOXKal0 KyJBTYp Ta 3HAYHO ITONTOBHWIIO €HEPTreTHYHI 3aIlacl YOpHO3EMY
THUTIOBOTO BHJIYT'YBAHOTO HAJIXOJPKEHHSIM y IPYHT OPTaHIiYHOT PEUOBHHU Ta
OioreHHux eneMmeHTiB. Keer y 3epHO-TpocarnHiil ciBo3MiHi cTaHOBUB — 3,3,
y IUIOJO3MIHHIH — 5,1, 1O TOpIBHSIHO 3 MIHEPAIbHOK CHCTEMOIO
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ya00peHHs 0yJo OiabimM — BiamosigHOo Ha 0,9 Ta 1,4.

EnepreTndno Halie(heKTHBHIIIOW BHU3HAYCHO CHCTEMY YAOOpPCHHS,
sKa MOEHyBaIa BHECCHHS MiHEPaTbHUX JOOPUB Ta MOOIYHOI MPOIYKILii
(y 3epHo-mpocamnHiii ciBo3MiHi — NsoPecKes + mobiuna mpomykiis; y
mnono3MiHHIA  — NssP43Kys +  moGiuna mnpoaykuis). Koedimient
eHeprernuHoi edektuBHOCTI (Keer) B 3epHO-TipocamHiii  CiBO3MiHI
CcTaHOBHB 3,9, TUIOAO03MIHHIM — 6,2, 10 MOPIBHSHO 3 TPaIUIIHHOIO
OpraHo-MiHEpaTbHOI0 CHUCTEMOI0  VIAOOPEHHS  BUSBWIOCH  BHIIUM
BimmoBigHo Ha 0,6 Ta 1,1. IlimBHIEHHS EHEPTeTUYHOI EPEKTUBHOCTI
BiIOyBaoCh TMEpPEeBaXHO 3a 3MEHIICHHS EHEPrOBUTpAT Ha TMOOIYHY
MPOIYKIIiFO.

OTxe, BUCOKHI piBEeHb CHEPreTHYHO! e(EeKTHBHOCTI arpoTeXHO-
JIOTii HAa YOPHO3EMi THIIOBOMY BHIIYTYBAaHOMY CEpPEIHBOCYTITHHKOBOMY
BU3HAUYEHO y TUIOJIO3MIHHIN CIBO3MIHI 32 BHECEHHSI MiHEpAILHUX TOOpUB i
mo6iuyHOT MPOAYKIii. Y 3epHO-MpocanHiii CiBO3MIiHI BBEJEHHS €JIEMEHTIB
Olomorizamii B cucreMu ynoOpeHHS He 3abe3medyBano CTabUTLHOCTI
€HEePTeTUIHOTO MTOTEHIliaTy TPYHTY 1 30epiraio eHepreTnuHy e(heKTUBHICTD
arpoTeXHOJIOT1H Ha HU3BKOMY DiBHI.

Ha 4dopHO3eMi THIIOBOMY BHJIYTYBaHOMY JIETKOCYIJTHHKOBOMY
(YMOBH JIOCTaTHBOTO 3BOJIOKEHHS) HU3bKY €(EKTHUBHICTh arpOTEXHOJIOTIH
y JaHIli 3 TOPOXOM CIIOCTepiraiu y BapianTi 6e€3 700pHB Ta 32 MiHEPAIbHOI
cucremu ynobpenns. Tak, y Bapianti 6e3 noOpus Keer cranosus 2,7, 3a
BHeceHHsT NsoP20K30 Ta Nes,7P267K40 Ha 1 Ta JaHKW CIBO3MIHU — BiJTIOBITHO
2,6 Ta 2,5 (puc. 8.3).

3acTocyBaHHS 3eJieHOi Macu Tipuuii Oimoi Ta ii moemHaHHS 3
MinepanpHuMu goopuBamu (NsoP20Kso + cumepar Ha 1 ra JaHKH CiBO3MIHN)
MIIBUIITIIO CHEPTeTHYHY €(EKTHBHICTh arpOTEXHOJIOTIH 3a TOKa3HUKOM
Keer mopiBHSHO 3 MiHEpaJbHOIO CHCTEMOIO YAOOPEHHS — BiJIIOBIIHO Ha
1,5 ta 1,3. [lpu npomy eHepreTudHa CQPEKTHBHICTH arpoOTEXHOJOTIH
30epirayiack Ha HH3bKOMY piBHi: Keer 0yB B mexkax 3,9-4,1. Cuzgeparu i
MiHEpaJIbHI ~ A00pMBa  HEAOCTAaTHHO  TIABHINYBaIM  EHEPreTHYHY
e(eKTUBHICTh arpOTEXHOJIOTIH.

[ligBumieHnas iX e(eKTUBHOCTI y JaHIli 3epHO-OYPSIKOBOI CIBO3MIHM
3 TOPOXOM BH3HAUYEHO 3a BHeceHHs rHoro (13,3 T/ra JaHKU CiBO3MIHH) Ta
BHECEHHS Horo 3 MiHepanbHUMH A00puBaMu (NsoP20K3o+ 13,3 T ruHoto Ha
1 ra nanku ciBo3MiHHM). ['HIl OPIBHIHO 13 3€JICHOI0 MACOI0 TipYHIl 0101
MiJBUIIYBAaB €HEPTETUYHY €(DeKTHBHICTh arpOTEXHOIIOTIH 3a TTOKa3HUKOM
Keer Ha 3,1, a 3a mOeAHAHOTO BHECEHHSA T'HOIO | MiHEpaJIbHUX IOOpUB
BIJIHOCHO aHAJIOTIYHOTO BapiaHTy 3 TipuuIiero 0ior — Ha 1,4.
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Puc. 8.3 EnepreruuHna e(peKTHBHICTh arpOTEXHOJIOTIN 32 pi3HUX
cucreMm ynoopenns, YJIZICC, 2006-2010 pp.
IIIT — mo6iyHa MpOIyKIIisl KYJIbTYD;
Kee — xoedimieHT eHepreTiyHO1 eheKTUBHOCTI O3 ypaxXyBaHH: 3MiH €HEprii TPyHTY;
Keer — xoedirieHT eHepreTHIHOI €(heKTHBHOCTI 3 YpaxyBaHHIM 3MiH €HEprii FPyHTY.

[Ipy 1BOMY HOCATHYTO BHCOKOTO Ta CEPEAHBOTO  PiBHSA
eHepreTnaHOi edexTuBHOCTI — Keer BigmoBimHo craHoBuB 7,2 Ta 5,3.
BrecenHs THOIO B 11031 13,3 T/Ta BUSBHIOCH 3HAYHO C(PEKTUBHIIINM, HiX
3eneHe 100puBo. [Ipu oMy eHepreTuvHa e(h)eKTHUBHICTh arpOTEXHOIOTIH
3a mokazHUKOM Keer iCTOTHO TepeBHUIyBaia 3arajlbHO NPUAHSTHHA
nokazHuk Kee, Mo CBIIYUTH MPO PO3IIMPEHE BIATBOPESHHS eHEPTil
TPYHTY.

HatiBumoi enepreTnaHoi €(peKTUBHOCTI arpOTEXHOJIOTIH TOCITHYTO
3a BHECEHHS MiHepaJbHUX JI00pHB, 3elieHoi Macu ripyumi 0Oinoi Ta
no6iynoi mpoaykmii pocauHHUITBA (NsoP20K30 + cumepar + moGiuna
npoaykiiss Ha 1 ra JlaHKu ciBo3MiHM). HaaxomkeHHs y TPYHT 3HA4yHOI
KIUTBKOCTI OPTaHigHOI PEUOBUHU Yy CKJIAJli 3€JICHOr0 AJ0OpHBa Ta MOOIIHOT
MPOAYKINI (OpMyBallo B HHOMY PO3IIMPEHUN OalaHCc eHeprii Ha (oHi
MOMIPHUX TEXHOJIOTIYHUX CHEProOBUTPAT, IO 3a0E3MEYMIIO BHCOKUI
piBeHb eHepreTuyHoi edeKTUBHOCTI arpoTexHosiorii. [lokasHuk Keer
craHoBUB 16,1, 10 TOPIBHSAHO 3 TPAAUIIHHOK OPTraHO-MiHEPATLHOKO
cuctemoro yaooperHs (NsoP2Kso + 13,3 T rHOMO) Oyno Oimbmmm Ha 10,8,
MiaepaabHOIO (NsoP20K30) — Ha 13,5.
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Omxe, Oionorizailis cucTeM YIOOPEHHS 3a BHECCHHS MiHEpabHUX
oOpHB, 3eNeHOi Macu Tipumili 0101 Ta MOOIYHOT MPOMYKINT 3abe3neunia
HaWBHIIy CHEPreTHYHY €(PEKTUBHICTh arpOTEXHOJIOTIH B JIaHII CIBO3MIHHU 3
ropoxoM. 3a Oiojorizamii cucTeM YIOOpeHHS NpUpICT eHeprii B
arpoeKocucTeMi (€Heprisi IpyHTy + eHepris Bpokaw) Ha oauH [JIx
E€HEProBUTPAT B CEPEIHHLOMY IO JIaHII CiBO3MiHM cTaHOBHMB 6,1 I'JIx/ra.
[opiBHSHO 3 TPamUIIITHOIO OPraHO-MiHEPATHFHOIO CHCTEMOIO YIOOpEHHS
mpupict eHeprii B arpoekocucteMi Ha omuH [J[x eHeproBurpar OyB
BumuM Ha 1,3 I'JIx/ra.

8.4 ExonomiuHa epeKTHBHICTH 3aCTOCYBAHHS 100pHUB Y CiBO3MiHAX

3 mepexoaoM J0 PUHKOBOI €KOHOMIKHM MHUTAHHS €KOHOMIYHOI Ta
€KOJIOTIYHOT JOIUIFHOI HAOyBalOTh OCOOJIMBOI BarW i CTalOTh OCHOBOIO
Oi3Hec-TIaHyBaHHS AiSUTBHOCTI TianpuemcTB. Cucrema ynoOpeHHS €
OCHOBOIO TIiIBUIIICHHS PEHTA0CIBHOCTI arpapHOTO BUPOOHMIITBA, ajie i3-3a
BUCOKMX IIIH Ha MiHepanbHi JOOpMBa Ta BHCOKY COOIBapTiCTh
3aCTOCYBaHHS OPTaHIYHUX JTOOPUB, SIKi CKJIATHCHh B arpapHOMY CEKTOpi B
OCTaHHI POKH, MOTPeOy€e HOBHUX SKOJIOTIYHO 30aTaHCOBAHUX Ta EKOHOMIYHO
edexkTuBHUX TiaX0miB [61].

IIpoBeieHHS €KOHOMIYHOTO aHalli3y Jia€ MOYKJIMBICTH BCTaHOBHUTH,
SKi KyJABTYpH 1 3a SIKMX CHCTEM YZOOpeHHS 3a Oe3nedyioTh HaWBHIILY
OKYITHICTh BHUTpAaT Ha iX 3aCTOCYBaHHS, IO JO3BOJHUTH ONTHMIi3yBaTH
yIIOOpeHHSI OKpeMUX KyJIBTYp 1 CiBO3MiHH B LToMy [248].

Y  mpoBeieHHUX — JOCHIDKCHHSX MH  BHBYaIHd  €KOHOMIUHY
e(eKTUBHICTP CHCTEM yJIOOpEeHHS 3a BIPOBADKECHHS  CJIIEMEHTIB
Oiomorizamii (TO6IYHOT MPOAYKIIiT 1 MOKHUBHUX CHIACPATBHUX KYJIBTYp) Ta
MTOPIBHIOBAJIM iX €(EKTUBHICT 3 TPAJHLIHHIMH MiHEpAJIFHOIO Ta OpPraHo-
MIHEPAITBHOIO CHCTEMaMHU yI00PEHHS.

Ha yopHo3eMi omifi30IeHOMY Ba)KKOCYTJIMHKOBOMY (32 HECTIMKOTO
3BOJIOXCHHS) 32 MiHEPaIBbHOI, OPraHIYHOI Ta OPraHO-MiHEPAIBHUX CHCTEM
yIOOpeHHS B YMOBAaX 3epHO-OYPSIKOBOi CIBO3MIHHM BUTPATH Ha y100OpEHHS B
cepeqapoMy Ha 1 ra ciBo3Minu KomuBanuch Bim 1341 mo 2133 rpH (Tabm.
8.8).

HaiiGinpmri  BUTpaTH BH3HAYCHO JUIA  TPAJUIIHOI  OpraHo-
MiHEpaJIbHOI cUCTEeMHU yA0OpeHHs. TyT MUTOMAa Bara BUTPAT HA yI0OpEHHS
B CyMapHOMYy MiJICYMKy @O ciBO3MiHI cTranoBmiaa 35%, Tomi sK 3a
MiHepaldbHOI CHUCTeMH Yya00peHHs — 26-30%, BHECEHHs MiHEpaJIbHUX 1
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no0iyHo1 mpoayKIii — 26%, raoro i modivroi mpoaykiii — 23%. 3a opraHo-
MiHEpaJIbHOI CHUCTEMHU YyAOOpEHHS 13 BHECEHHSM IMOOIYHOT MPOIAYKIIii
3aMiCTh THOIO NHTOMA Bara BUTpAT Ha yIOOpEHHS B 3arallbHUX BUTpaTax
Mo CiBO3MIiHI 3HMXKyBanach Ha 9%. BaxiuBHM MOKa3HUKOM E€KOHOMIYHOT
e(EeKTUBHOCTI 3aCTOCYBaHHS JOOpHMB € BEIWYMHA YMOBHO-YHCTOTO
npuOyTKy. 3a MiHEpaNbHOI CHCTEMH YIOOpEHHS y 3epHO-OypSKOBiit
CiBO3MIiHI BETMYMHA YMOBHO-YHCTOTO MPHOYTKY CTaHOBMIIA B Mekax 6089-
6321 rpH/ra.

Tabauys 8.8 ExoHoMiuHa e()eKTUBHICTH 32CTOCYBAHHS 100pUB Y
3epHO-0ypsAKOBiii ciBo3MiHi Ha YopHo3eMmi onigzonenomy, BJICC,
1996-2010 pp., rpH/Ta

Burpartu BapricTb Ipudyrox f
MPOAYKILIT g = g E
9
Ne Bﬂecem_) 1106[an i o |= ; . = & R = ; 2 &5 E é d
Ba | Ha 1 ra ciBo3minnoi = |=E = 2 = = BE Eag g8°
p- n_]]()]_ui -cﬂ = & 3 = g 3 = g ?E g l§
2lg) 2 |ig 8 EgcEAE
> = a3 v
1 |Be3 nobpus (xontpons) | 3527 - 9370 - 5843 - - 166
2 | NsoP42,5Ks0 5170 | 1341 | 11491 | 2121 | 6321 | 780 1,58 122
23 | N75P42,5Ks0 5391 | 1544 | 11506 | 2136 | 6115 | 592 1,38 113
19 | NsoPs3.7Ks0 5489 | 1634 | 11578 | 2208 | 6089 | 574 1,35 111
25 | NsoP42,5K75 5363 | 1516 | 11516 | 2146 | 6153 | 630 1,42 115
3 | NsoP42,5Kso+ mo6iuna | 5226 | 1341 | 11761 | 2391 | 6535 | 1050 1,78 125
TIPOAYKIIiS
5 [NsoP42,5Ks0+ 12 t/ra | 6044 | 2133 | 11896 | 2526 | 5852 | 393 1,18 97
TCHOIO
12 |12 t/ra raoro + 4592 | 792 | 11460 | 2090 | 6868 | 1298 | 2,64 150
moGivHa MPOLYKIList

[Ipr npoMy HAMMPHOYTKOBININM BH3HAYCHO BHECEHHS PEKOMEHIIO-
BaHOi 103U moOpuB (NsoPa2sKso) 31 cmiBBimHOmEeHHsM N:P:K sax 1:0,9:1.
30iIbIIeHHS Y CKJIaAi MiHEpaJbHOTO JOOpWBA J03U OJHOTO 3 CJIEMCHTIB
JKUBJICHHS B 1,5 pa3d 3MEHIIYBaJl0 YMOBHO-YUCTHH MPUOYyTOK 1 OyIio
MEHI ¢(EKTUBHUM.

BenmmunHaa yMOBHO-YHCTOTO TPUOYTKY IMOMITHO 3MEHIINYBanxach 3a
3aCTOCYBaHHS TPAAUIIIHHOI OpraHO-MiHEpPATBbHOI CHCTEMH YIOOpEHHS

394 -



(NsoP425Kso + 12 T rHoro Ha 1 ra ciBo3minHOi 1wiomti). [lopiBHsSHO 3
BHECEHHSIM MiHEpaJbHUX JOOpPUB BEIMYMHA YMOBHO-YHCTOTO TNPHOYTKY
3MEHIIMIAch y cepelHboMy Ha | ra ciBo3Minm Ha 469 TpH.

ExOHOMIYHO e(eKTUBHHM y 3€pHO-OYpSKOBiii CIBO3MiHI BH3Hau€HO
BHECCHHsI MiHepanbHUX 100puB 1 moOiuHoi mpoaykiiii (NsoPasKso +
nmo6ivyHa npoAykKiis Ha 1 ra ciBo3aMinHOT momi). [IopiBHSHO 3 BHECEHHIM
MiHEepaJbHAX JOOPHB YMOBHO-YHCTHH NMPUOYTOK 3a BBEJCHHS €JIEMEHTIB
Oiomorizamii 70 cUCTeMH yHOOpeHHs 30LIBIIUBCS Y cepenHroMy Ha 1 ra
ciBo3miHu Ha 214 rpH i craHoBuB 6535 rpH/ra. 3a BHECeHHs MOOIYHOL
MPOJYKIlii 3aMiCTh THOK YMOBHO-YMCTHH MPUOYTOK Yy CEpeaHHOMY II0
ciBO3MiHi 301bIUBCS Ha 683 TpH./Ta.

Bucokoi edextuBHOCTI 1OOPHB y CiBO3MIHI JOCATHYTO 32 OPTaHIYHOI
CUCTeMH yHOOpeHHs 3 eleMeHTaMu Oiosorizamii (12 T rHoto + moOivHa
nponykuis Ha 1 ra ciBo3minHOI uromnti). CymMa yMOBHO-YHCTOTO MPHOYTKY
TyT cTaHoBuia 6868 rpH/ra. OnOHaK, 3a YHUCTO OPraHIYHOI CHCTEMHU
YAOOpCHHS TOPIBHSHO 3 BHECEHHSM MiHEpaJbHUX JOOpUB 1 MOOIYHOI
mpoxykmii BoHa Oyfla MEHIIOI0 — BapTiCTh BaJoOBOi TMPOAYKINI B
cepeaHboMy Ha 1 ra 3HmxyBanach Ha 301 rpH.

BaxmMBUM TOKa3HUKOM OITIHKU €(EKTHBHOCTI CUCTEM YJOOPEHHS €
OKYIMHICTh BUTpPAT Ha 3aCTOCYBaHHS JOOPHB Ta PiBeHb PEHTAOEIHHOCTI
BHPOIIYBaHHS KyJNbTyp. Po3paxyHKH NOKa3ylOTh, IO 3a MiHEpaIbHOI
CHUCTeMH YAOOpPEHHS OKYIHICTh BHUTpPAT Ha 3acCTOCYBaHHS TOOpHUB B
cepenqaboMy Ha 1 ra ciBo3MmiHM craHoBmia 1,35-1,58 TpH, moegHAaHOTO
BHECEHHsI MiHEpaJIbHUX JOOpUB i rHOIO — 1,18 rpH, MiHEepaJIbHUX TOOPUB i
no6iuno1 mpoaykiii — 1,78 rpH, THOO 1 MOOIYHOI MPOAYKIii — 2,64 TpH;
piBeHb peHTabenpHOoCTI — BianmosigHo 111-122%, 97%, 125% Ta 150%.

3a MiHEepambHOI CHCTEeMH YAOOPEHHS MAaKCHMalbHa OKYITHICTh
BUTpAT 1 peHTa0eIbHICTh BUPOLIYBAaHHA KyJIbTYyp JocATajach 3a JO3M
NsoP42,5Ks0 31 cmiBBimHomennsm N:P:K sk 1:0,9:1 — 1,58 rpu/ra, piBeHb
penrabensHocTi — 122%. I[ligBuimeHHS J03W OJHOTO 3 EJICMCHTIB
KUBICHHS B 1,5 pasu 3HIKYBaJIO OKYIHICTb BHTpPAT Ha YAOOpPEHHA B
cepenHboMy Ha | ra ciBo3minn Ha 0,16-0,23 TpH, piBeHb peHTA0ETBHOCTI —
Ha 7-11%.

BHecenHs mo0i4HOT MPOAYKIIIT 3aMiCTh THOIO 332 OpraHO-MiHepalIbHOT
cUCTeMH yAOOpeHHs 30UIBIIMIO OKYNHICTh BHTpaT Ha Jo0puBa Yy
cepennbomy Ha 1 ra ciBo3minu Ha 0,60 rpH, piBeHb peHTaOEIBHOCTI — Ha
28%.

OTxe, 32 HECTIMKOTO 3BOJIOKEHHSI BHECEHHS MiHEpaJIbHUX AOOpHB i
No0IYHOT TPOAYKIIiT 3a0€3MeUnII0 OTPIMaHHS HABHIIIOTO YMOBHO-YHCTOT'O
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npuOyTKy Ha (OHI BUCOKOT MPOJYKTUBHOCTI CIBO3MiHHU.

Ha gopHO3eMi THITOBOMY BHITYTYBaHOMY CEPEIHBOCYTITHHKOBOMY (32
HECTIMKOTO 3BOJIOKCHHS) 3a pI3HHX CHCTEM YIOOpEHHs BHUTpPATH Ha
yIOOpeHHsT B cepeJIHbOMYy Ha | Tra 3epHO-IpocamHoi CiBO3MiHM (TpeTs
poraiisi) Oynmu y Mmexax 1778-2372 rpH, II0m03MIHHOT pedopMOBaHOI
(uerBepTa poraris) — 1242-1790 rpu (Tabm. 8.9).

Tabnruya 8.9 ExoHoMivuHa e()eKTHBHICTH 32CTOCYBaHHA 100PUB Yy
pi3HOpoTANiifHUX CiBO3MiHAX HA YOPHO3eMi THIIOBOMY BHJIYT'YBAHOMY,
BLJCC, 1996-2013 pp., rpu/ra

Burpartu Baprictp IIpudyTox i °
pOAYKii E . é
Ne Bueceno 100puB 2 =z °F
= = = 2 5 A
Bap. Halra = £ =EZ | §& 5
ciBO3MiHHOI IO £5 'E 5 25 28 8

=] =] =) = o
= =2 o B . == <
) 5ol e 5ol e L) =5 B
2 |25 2 |c8 2 |5 |Zg 3
2 m > A R - 2 > C =| &~

HecaTunisisua cio3mina, 1996-2007 pp.
11 |Be3 no6pus 3066 | - 6204 - | 3138 - - 102
(KOHTpOJIB)

2 | NsoPssKee 5506 | 1778 | 10449 | 4245 | 4943 | 2467 | 2,39 | 90
4 | NsoPscKes+ 5572 | 1778 | 10974 | 4770 | 5402 | 2992 | 2,68 | 97

1o0iYHA MPOIYKIis

13 [NsoPssKes+ 9 t/ra | 6242 | 2372 | 11402 | 5198 | 5160 | 2826 | 2,19 | &3

THOIO
IlecTunisibHa ciBo3mina, 2006-2013 pp.
11 |be3 nobpus 2758 - 5953 - 3195 - - 116
(KOHTpOIIB)
2 | Na3Ps3Kus 4639 | 1242 | 9164 | 3211 | 4525 | 1969 | 2,59 | 98
4 | NasPasKas + 4760 | 1242 | 9548 | 3595 [ 4847 | 2353 | 2,90 | 103

1o0i1YHA IIPOAYKIIis

13 | Ns3P43Kaz+ 8,3 5348 | 1790 | 10060 | 4107 | 4712 | 2317 | 2,29 | 88
T/Ta THOIO

VY crpykTypi 3arajiibHOi cymMH 000X CIiBO3MIH YacTKy BHTpaT Ha
yA0OpEHHs BU3HAYEHO HANOUIBIIOW 3a TPaaWIiHHOI OpraHO-MiHEpabHOT
CHUCTEMHU yIOOpeHHs: y 3epHO-npocamnHiii — 38%, y miomo3MinHiil — 32%,
TOJI SIK 32 MiHEPaJIbHOI CUCTEeMH YJOOPEHHS Ta 32 BHECCHHS MiHEpalbHUX
n00puB 1 MOOIYHOT MPOMyKIii X YacTKy Ha yJI0OpeHHS B 000X CiBO3MiHaX
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3MeHIuIacs Ha 6%.

Po3paxyHkn  yMOBHO-4MCTOTO NpUOYTKYy TOKasaad, IO B
cepenHpoMy Ha 1 ra 3epHo-mipocarHoi (mpocanaux 40%, 6060Bux 10%) Ta
IUIOJ03MIHHOT (mpocanuux 16,7%, 606oBux 33%) ciBO3MIH HaWBHUIIMI
npuOyTOK OyJI0 OTPUMAHO 3a TO€JHAHHS BHECEHHS MiHEpalbHUX JTOOpHUB 1
mo6iuyHOT poayKIii — BignoBigHo 5402 Ta 4847, Tomi SK 3a MiHEpaJbHOT
CHCTEMH yJOOpEHHS BEIMYMHA YMOBHO-YHCTOTO MPUOYTKY 3MEHIIMIACH —
Ha 459 Ta 322 rpH/Ta, OpraHo-MiHEpaIbHOI HA OCHOBI THOIO — Ha 242 Ta
135 rpu/ra.

CucreMu yao0OpeHHs 3 BHECEHHSM MiHEpaIbHUX JOOPUB 1 TOOIYHOL
MPOJYKITii 3a0e3Meunn B 000X CiBO3MIHAX HAWBHUIIYy OKYITHICTh BHTpAT Ha
no6puBa. IIopiBHAHO 3 BHECEHHAM MiHEPaIbHUX JOOPHB OKYIHICTH IHX
BHTpAT 3a CHCTEMH YJIOOPEHHS 3 BBEJCHHSIM EJIEMEHTIB Oloiorizamii mim-
BUIIMIIACh y CEPEeHhOMY IO 3epHO-TIpocarHiil ciBo3MiHi — Ha 0,29 TpH/Ta,
moao3MiHHIN — Ha 0,31 rpH/Ta; 3a TpaauIiiiHOT OpraHo-MiHEepaJIbHOT — BiJl-
noBigHO Ha 0,49 Ta 0,61 rpa/ra. PiBeHb peHTa0EIbHOCTI 32 BHECEHHS MiHe-
pambHUX A00pWB 1 MOOiYHOI TPOMYKIIi 301TBIIMBCS MOPIBHSAHO 3 MiHe-
paTbHOIO CHCTEMOIO YJOOpEeHHS B CEepelHbOMY II0 3epHO-TIPOCAITHIH
ciBo3MiHi — Ha 7%, TI0A03MiHHIA — Ha 5%; TpaauIiiHIA OpraHo-MiHe-
panbHiK — BianoBinHo Ha 14% ta 15%.

OTxe, 32 HECTIMKOTO 3BOJIOKCHHS HA YOPHO3EMi THIIOBOMY BHIIYTY-
BaHOMY CEpEIHBOCYTJTMHKOBOMY TIIOEAHAHHA BHECEHHS MiHEpaIbHUX
noOpuB 1 MOOIYHOT TPOMYKINi 3a0e3Medyniio OTPUMAHHS HAWBHIIOTO
YMOBHO-YHCTOTO MPUOYTKY B 000X CiBO3MiHAX, HE3aJCHKHO Bij X CTPYK-
TypH Ta HACUYEHOCTI MPOCAITHUMHU 1 600OBUMH KYJIbTypaMHu.

Ha wopHo3emi TUTIOBOMY BHIIYTyBaHOMY JETKOCYTIMHKOBOMY (3a
JIOCTaTHBOTO 3BOJIOKCHHS) 32 MiHEpaJbHOI CHCTEMH yIOOpEHHS cepen-
HBOPIYHI BUTPATH Ha YJOOPEHHS B JIAaHII CIBO3MIHH 3 TOPOXOM CKJIAJIHCh
y Mmexax 891-1188 rpu/ra (tadu. 8.10).

BHeceHHsT MiHEpaabHHX JOOPHB 1 3€JIeHOI MacH Tipumii 0ioi abo
MiHEpaJIBHUX JOOPHB, TipuyHIli 01101 Ta MOOIYHOT MPOMYKIlii 301IBITYBAIO
BUTpATH Ha yJOOPEHHS HE iCTOTHO — 10 937 rpH/Ta TaHKH CiIBO3MIHH.

[lixBuIeHHsT BUTpaT Ha yIOOpPEHHS CIIOCTEpirany 3a TpagumiiHOl
OpraHo-MiHepaNbHOI cCUCTeMH y00peHHs. 3a 1 3acTocyBaHHS ITOPIBHSIHO 3
BHECEHHSM JIMIIE MiHEpAIbHUX JOOpPHB BHTpaTH Ha YJIOOpeHHS B
CepelHLOMY I10 JIaHIli CIBO3MIHHM IMiIBHIIMINCH Ha 878 TpH/Ta, a0 Ha 99%
i cranoBmn 1769 rpH/ra.

B crpykTypi 3aranpHO{ cymMH IO JaHII CiBO3MiHI YacTKa BUTpaT Ha
no0prBa 32 MiHEPaJIbHOI CUCTEMHU ynOOpeHHs ctaHoBwia 18-22%, BHece-
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HHS MiHepaJIbHUX T00pUB i THOIO — 29%, nutie THOIO — 18%, MiHEepaIbHUX
N00puB 1 3eeHoi MacH ripumnii 0iroi — 19%, MiHepabHUX TOOPHUB, 3€TeHOT
MacH ripuuii 61101 Ta modiuHoi mpoaykiii — 18%.

Tabnuys 8.10 Exonomiuna epeKTHBHICTH 3aCTOCYBaHHS I00PUB Y
JIaHI[i 3epHO-0yPSAKOBOI CiBO3MiHM HA YOPHO3eMi THIIOBOMY
Buiyrysamomy, YJIJICC, 2006-2010 pp., rpa/ra

Butpatu Bapricth IIpudyTox 5§
npoayKuii S
Ne Bueceno 100puB = = w 2 %
Ba Ha 1 ra 1ankun « E =HE =2 El BE 5
p- ciBo3Minm = =2 e 22 e S8 Eg ®
5} el © T el © Y R = R
3 £ gl 3 £ gl 3 =gl 5| 3.
& @ > /& m > /& 2> O & A
1 |Be3 nobpus (koHTpOJB)| 3825 - 10324 - 6499 - - 156
3 |NsoP20K30 5036 | 891 | 12120 | 1796 7097 | 905 | 2,02 | 130
15 | N73.3P20K30 5287| 1080 | 12601 | 2277 | 7319 1197 | 2,11 | 126
18 | NsoP30Ks30 5152 1029| 11962 | 1638 | 6810 609 | 1,59 | 124
20 | NsoP20K43,3 S118| 984 | 12047 | 1723 | 6930| 739 | 1,75 | 126
4 | Ne6,7P26,7K40 5455| 1188 | 12820 | 2496 7365| 1308 | 2,10 | 124
5 |NsoP20K30 + 13,3 /ra | 6141 | 1769 | 13318 | 2994 | 7177| 1225| 1,69 | 117
THOIO
6 |13,3 1/ra rHOIO 4991 | 878 | 11825 | 1501 | 6834 623 | 1,71 | 134
10 | Cunepart (ripunus Oima) 3930 | 46 10615 291 | 6685| 245 | 6,33 | 157
11 | NsoP20K30+ cunepar | 5056 | 937 | 12108 | 1784 | 7052| 847 | 1,90 | 129
12 | NsoP20K30+ cumepar +| 5158 | 937 | 12807 | 2483 | 7648 | 1546| 2,65 | 137
o0iYHA IPOAYKIis

CyMy yMOBHO-YHMCTOTO IpUOYTKY B CepeaHbOMY Ha | ra JaHKH
CIBO3MIHM BU3HAYCHO HAHOUIBIIOI 3a CUCTEMH YAOOPCHHS 3 eJleMEHTaMHt
Oiomorizarii 3 BHECEHHSIM MiHEpaJbHHX JOOPHB, 3€IE€HOI Mach TipyHili
6inmoi Ta mobiyHOi1 mMpoxykuii — 7648 rpH. 3a BHeceHHs ripunmi 6inoi 3
MiHEepaJbHUMH JOOpHBaMH IIOPIBHSHO 3 3a3HAYCHOK CHCTEMOIO YJ00-
pEHHS YMOBHO-YHMCTHH MPUOYTOK Y CEPEIHbOMY IO JIaHIlI CiBO3MiHU
3HM3HUBCS Ha 596 TpH/Ta, a00 Ha 9%; nuIIe 3eTIeH0l MacH Tipyunili 61101 — Ha
963 rpH, abo Ha 14%.

3HMKEHHS YMOBHO-YHCTOTO MPUOYTKY B CepeHbOMY Ha 1 ra JaHKu
CIBO3MIHHM TIOpIBHSHO 3 BHECEHHS MiHEpaJlbHUX JOOpUB, 3eJIeHOT Mach
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ripuniii 0inoi Ta mMoGiYHOI MPOIYKINiT BUSIBICHO IS TAKMX CHCTEM YI00-
peHHs: MiHepanbHOI — Ha 283-838 rpH, opraHo-minepanbHoi — Ha 471 TpH,
JMIIe THO — Ha 814 TpH.

3a MiHepaJbHOI CUCTeMHU yNOOpeHHs HaiOIIbIINK YMOBHO-YUCTUH
NpuOYTOK y CepelHbOMY IO JIaHII CIBO3MIHM OTPUMAaHO 3a JIO3H
Ne6,7P267K40 — 7365 TpH/Ta, MO MOPIBHAHO 3 PEKOMEHIOBAHOKO 103010
(Ns0P20K30) Oymo Gimpmmmm Ha 268 rpH, a00 Ha 4%.

Brecennst miHepadbHUX [OOpHUB, 3esieHOI MacH ripumii Oinmoi Ta
MOOIYHOT TIPOAYKINT 3a0e3Meuniio HaHBHIY OKYIHICTh BHTPAT Ha ymo0-
peHHS Ta piBEHb pEHTA0ENbHOCTI BHUPOIILYBaHHS KYJIbTYp Y JIaHIl
CIBO3MIHHM 3 TOPOXOM — BIJIMOBIAHO 2,65 rpH/Ta JaHKK ciBo3MiHu Ta 137%.
IlopiBHAHO 3 TPAAWIIIfHOIO OPraHO-MiHEPATHHOIO CHCTEMOIO yI0O0pEHHS
OKYIIHICTh BUTpAT Ha YHAOOPEHHS B CepelHbOMY IO JIaHI CIBO3MIHH Iif-
Bunmiack Ha 0,96 rpH/Ta, a piBeHb peHTabenpHOCTI — Ha 20%.

Otxe, 32 JOCTaTHHOTO 3BOJIOKEHHS HA YOPHO3EMI THIIOBOMY BHIIY-
T'YBaHOMY JISTKOCYTJIMHKOBOMY €KOHOMIYHO Halie(heKTHBHIIIUM BH3HAYCHO
OpraHO-MiHEpAIbHY CHCTEMY YAOOpEHHS 3 eleMeHTamMu Oiosorizamii, gxa
nepenbayana TOETHAHE BHECEHHS MiHEpaJIbHUX JOOpHUB, 3€JIEHOI MacH
ripuwili 617101 Ta MOOIYHOT IPOAYKITIT.

[Micns mpoBeneHHS OOCHIKEHb 3 BHBUYCHHS BIUIUBY CHCTEM
YIOOpEHHS Ha CHEPreTHYHY Ta €KOHOMIUHY €()DEeKTHBHICTh BHPOIIYBaHHS
KyJIBTYP MOXKHA 3pOOUTH TaKi BUCHOBKH:

1. 3a MmiHepasbHOI cHCTeMH yNOOpeHHs BiIOyBaMCs IOPIiYHI BTpaTH
e”eprii yopHosemiB Bim 16,0 mo 28,8 I'/[x/ra Ta 3HIDKCHHsS pIBHS arpo-
TexHoJorii B ciBozminax (Keer = 2,4-3,7). 3a 3MCHIIICHHS YaCTKH TPOCAITHUX
KyJIBTYp 1 30UIbIICHHS YacTKU OOOOBHMX €HepreTMyHa e(EeKTHBHICTH arpo-
TEXHOJIOT1H TTiIBUIIyBaJIach.

2. 3acToCyBaHHA TPAAWLIHHOI OpraHO-MiHEpalTbHOI CHCTEMH yI00-
pPEHHSI B CIBO3MiHAaX 3 YacTKOIO MpocamHux KyibTyp 1m0 30% ¢opmyBaio
MONATHIM MOPIYHUE OayaHC eHeprii rpyHTy Ha piBHI +4,3-5,3 ['Jlk/ra Ta
MIJBUIIIO CHEPreTHYHY €(PEeKTHUBHICTh arpoTEXHOJIOTIH J0 CepeIHbOTO
piBas (Keer = 5,1-5,3). Y 3epHo-mpocamnHiii ciBo3miHi (mmpocanmanx 40%,
0000Bux 10%) BHeceHHS NsoPssKes + 9 T THOIO Ha 1 ra ciBO3MIHHOI TUTOIII
30epiraio Bii’€eMHHI WIOpIYHUKA OajlaHC eHeprii YOpHO3eMYy THIIOBOTO
BUIIYTYBaHOTO CepeAHbOCyrIIMHKOBOro Ha piBHi -10,1 I'/x/ra Ta 3a 6e3-
MeYMII0 HU3bKHI piBeHb arporexHodoriii (Keer = 3,3).

3. BHeceHnHsT MiHepalbHUX HOOPUB 1 MOOIYHOT MPOIYKIIii BU3HAYCHO
SHepreTH4YHO Haie(eKTHBHIMMM. B cucremax ymoOpeHHS 3 eleMeHTaMHu
OioJorizarrii 3 4acTKOK y CIBO3MIiHI mpocamHux KyibTyp 1o 30% cdopmo-
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BaHO JOJATHIH OanaHc eHepril IpyHTy Ha piBHI +2,6-7,9 I'/[)/ra Ta 3a 6e3-
MIEYCHO BHCOKHH piBeHb EHepreTHYHOi e(EeKTUBHOCTI arpoTEeXHOJIOTIH
(Keer = 6,1-6,2). 3a mOCTaTHHOTO 3BOJIOKCHHS CHEPTETHYHO HaHe(ek-
THUBHIIIMM BH3HAa4YeHO mnoemaHaHHs NsoP2oKsp + cumepar + mnoGiuna
MPOJYKITisA HA | Ta TaHKU CIBO3MIHM: IIOPIYHUIN OaslaHC eHeprii TPyHTY TYT
cranoBuB +18,9 I'JIx/ra, a piBeHb arpoTEXHOJOTIH — K Jy)KE BHUCOKHUI
(Keer = 16,1). Brecenns cuaepary i MiHepaabHHAX TOOPUB HE 3a0€3Medniio
CTalOiTBPHOCTI EHEPreTUYHOTO OalaHCy TIPYHTY Ta CYIPOBOIKYBAIOCh
HU3BKUM PIBHEM arpoTeXHOJIOTIH.

4. 3a HECTIKKOrO 3BOJIOKCHHSI CHUCTEMH YJOOPECHHS 3 €JIeMEHTAMH
Olomorizamii 3 BHECEHHSM MiHEPAIbHUX TOOPUB 1 MOOIYHOT MPOMYKIIii
3a0e3neuniy HaWBUIy eKOHOMIYHY e()eKTHBHICTh BUPOLLYBAaHHSA KyJIbTYP
3epHO-OyPSKOBOI CIBO3MIHH: PIiBEHb PEHTA0CIBHOCTI B CEPEAHBOMY IO
ciBo3MiHi craHOBHB 97-125%, okynHICTh BUTpAT Ha ymoopenHs — 1,78-2,90
pasu, 1O TOPIBHSHO 3 MIHEPAIBHOIO CHUCTEMOK YIOOPECHHSI BHSIBUIOCH
OuremuM — BiamoBigHO Ha 3-7% Ta 0,20-0,31, 3a TpamguiiitHoi opraHo-
MiHepainpHol — Ha 14-28% T1a 0,49-0,61. 3a mOCTaTHHOTO 3BOJIOKCHHS Hal-
OUTBIIMH EKOHOMIYHHHA €(QEeKT BiIMIYEHO BiJ] ITOETHAHOTO BHECCHHS
NsoP20K30 + cumepar + mobiuna mpoykirist Ha 1 ra JaHKU CIBO3MIiHH, Jie
piBeHb PEHTa0ENbHOCTI y CepeJHhOMY IIO JIaHIl CiBO3MIHHM CTaHOBHUB
137%, OKyTHICTh BUTpAT Ha YAOOpEHHS — 2,65 pa3u, 10 NOPIBHIHO 3 MiHE-
pabHOI0 CHCTEMOIO yNoOpeHHsA Oyno OuremmMm — BiamoBigHO Ha 7% Ta
0,63, TpaautiitHOO opraHo-MiHepaibHOIO — Ha 20% Ta 0,96.
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BUCHOBKU

1. Cra6imizarisi ryMycHOTO (OH/Ty YOPHO3EMHHUX IPYHTIB JloCATAIaCh
3a 20-35 piyHOrO 3aCTOCYBaHHS OpraHO-MiHEpaJbHUX TPAIHUIIHHOI Ta 3
ejeMeHTaMHu OioJorizarii cucteM yaoopeHHs. [1{opiuHe BHECECHHS BYTJICIIIO
opraniyaux n00puB y Kitbkocti 0,9-1,1 T/ra y miogo3MiHHIA ciBO3MiHI
cTabinmizyBayo 3amacH TyMycCy IPyHTY, a 30UIbIICHHS TOHan Iii€l 103M
3a0e3neumo po3mupene Woro BinTBOpeHHs. BHeceHHsT Niz-soP43Kuzso +
8,3-12 T1/ra THOW0O Yy IUIONO3MIiHHINA CciBO3MiHI (Tipocamuux 16,7-33%,
6060Bux 30-33%) 3abe3neunio MOpivHEe MiIBUIICHHS BMICTY TyMyCy — Ha
0,10-0,15; Na3-50P13K43.50 + mobiuna mpoxykuis — 0,12-0,20, tomi sk y
3epHO-TIpocanHiil (mpocamaux 40%, 6060Bux 10%) 3a 1031 NsoPecKes + 9
T/ra THOIO (pOpPMYBaBCs JAeryMiQiKaliiHUA TPEH ] PO3BUTKY 31 MIOPIYHUMHU
BTpartamu rymycy 0,21, NsoPscKes + mobiuna npoaykiis — BimmosimHo 0,12
T/ra. 3a JOCTaTHHOTO 3BOJIOKEHHS HAWBHUINOI CTAOLIBHOCTI TYMYCOBOTO
(dhoHIy YOpHO3EMYy BHIIYTYBAaHOTO JIETKOCYTJIMHKOBOT'O y JIaHII CIBO3MIiHH
TOPOX-TIIIEHUI 03UMa-OypsAKH IyKPOBi JOCATHYTO 3a BHeCEHHS NsoP20K3o
+ 3eneHa maca Tipumii OuToi + MOOIYHA TPOMYKINS 31 IMOPIYHHAM TIizI-
BumieHHsM 10 0,60 T/ra. 3a opraHo-MiHepajIbHOI TPAJMIIIAHOI Ta 3 eye-
MeHTaMu OioJjiorizamii cucteM yaoOpeHHs aOCONFOTHHI BMICT TYMiHOBUX
KHCIIOT Y CKJIaJli TYMyCY 301IbIITyBaBCs 1 MiIBUIITYBaJIaCh HOTO T'yMAaTHICTb.

2. Tpusane ympomosxk 20-35 pokiB 3acTocyBaHHS MiHEpaJTbHUX
nobpuB B ciBo3minax Jlicocremy oOymoBWIO neryMmidikamiiHUA TpeHN
PO3BUTKY YOPHO3EMHHUX IPYHTIB. B WopHO3eMi omif301eHOMY 32 BHECEHHS
ynpoaoBxk 20-tu pokiB a03u 100puB NsoPsrsKso Ha 1 ra pimm BrpaTu
rymycy B opaomy (0-30 cm) mapi cranosmiu 0,34%, minopaomy — 0,16%;
YOPHO3EeMi BHWIIYTYBAaHOMY CEPEIHBOCYTJIIMHKOBOMY 3a J03M NizPisKas
yOpomoBx 6-tu pokiB BoHW 3HM3WIHCH Ha 0,08% Tta 0,03%; wopHO3eMi
BUIIYTYBaHOMY JIETKOCYTJIMHKOBOMY (32 JIOCTaTHHOTO 3BOJIOXKEHHS) 32 JI03H
NsoP20K30 ynponosx 3-x pokiB — Ha 0,08% Ta 0,05%. 30inbIeHHs YacTKU
MpOCAHUX KyNbTyp y ciBo3MiHi 10 40% Ta BiACYTHICTH OaraTopidyHHX
TpaB MiABHIIMIA IIOPIiYHI BTPATH TYMYCy B YOPHO3€Mi BHIIYTYBaHOMY
CepeHbOCYTITMHKOBOMY Y/IBiUi.

3. 3a TpHBaJOro 3acCTOCYBaHHA OPTaHO-MiHEPAIBLHOI CHCTEMH
yAOOpEHHs BHUABIEHO CTabuTi3alif0 a30THOrO (OHJY YOpPHO3EMIB 3
MepPeBAKAOYMM 3POCTAaHHSAM BMICTY a30Ty VY BaKKOT1JIPOJi30BaHHUX
¢pakmisix. Baecenns NsoPar sKso + mobdiuna npoaykmis va 1 ra ciBo3MiHH
MIiIBUIIAIO BMICT 3arajbHOTO a30Ty B YOPHO3EMi OTIII30JICHOMY Ha KiHEIh
Ipyroi porarii, MOpiBHAHO 3 KOHTpojieM Oe3 noOpuB, Ha 230 wmr/kr,
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NsoP42,5Ks0 + 12 T/ra THOO — Ha 290, 3 HUX a30Ty BaKKOT1IPOJTi30BaHUX
¢pakmiii — BigmoBimHo Ha 171 Ta 192 wmr/kr rpynty. B dopHo3zemi
BUITyTYBaHOMY JIETKOCYTJIMHKOBOMY HAMBHIIMI BMICT 3araJlbHOTO a30Ty Ha
KiHEeIlb JIaHKM TOPOX-TIICHUIST O03MMa-OypsKM IYKpOBI BU3HAYEHO 32
BHeceHHs1 NsoP20K3o + cunepar + nmoGiuna mpoaykiist Ta NsoP2oKso + 13,3
T/Ta THOKO y KiJTbKOCTI 2360 MI/KT, 3 IPUPOCTOM JIO KOHTPOJFO 0e3 T0OpuB
60 MI/KT TpYHTY.

4. 3acrocyBaHHS ymponoBxk 20-35 pOKIB CepeaHBOPIYHOI 103U
¢dochoparx modpuB monax 39-43 kr P,Os/ra 3a0e3medmiio MmiaBUIICHHS
BMiCTy pyxomoro ¢ochopy y BEpxXHIX IIapax 4OpHO3eMiB. Y YOPHO3eMi
OImi30JIeHOMY 3a BHeceHHsI NsoP4»sKso Ha 1 ra CiBO3MiHM BMICT PyXOMOTO
¢dochopy B opHomy (0-30 cM) miapi IpyHTY Ha KiHeIpb Ipyroi poramii
MiBHIIUBCSA A0 BuXigHOro piBHS Ha 14,3 mr/kr, NsoPssKso + mobiuna
npoaykiis — Ha 23,4, NsoP4sKso + 12 1/ra rHOIO — Ha 40,5, 12 T/ra THOMO +
nobiyna npoaykuis — Ha 10,1; y migopaomy (30-40 cm) — BiAmoBiaHO Ha 6,0,
5,7, 8,0 ta 5,3 Mr/kr rpyHTy. 32 OpraHo-MiHEpabHOI TPAIUIIHHOI Ta 3
eJleMeHTaMu Oiosorizamii cucTeM yaoOpeHHs iHTeHCHBHIIIE YTBOPIOBAIACH
rpymna opraHidHuX (ocaTiB Ta 3HIKYBAIOCh 3aKPIIUIEHHS MiHEpaJIbHOTO
¢dochopy y HepozunHHOMY 3anunIKy. EdekTuBHUM 3axomom ctabimizarii
dbonny pyxomoro ¢ochopy B HOPHO3EMI BUIYTyBaHOMY (3a JOCTATHHOTO
3BOJIOKCHHSI) BHM3HAYCHO IMO€NHAaHe BHECeHHS NsoP20Kio + cuaepar +
nobiyna npoaykuis (40 kr/ra P>Os) — BMicT pyxomoro ¢ocdopy Ha KiHEIb
JIAHKH TOPOX-TIIIEHUI 03UMa-Oypsku IyKpoBi B opHoMy (0-30 cm) mrapi
cranoBuB 140, migopHomy — 109 MI/KT TpyHTY.

5. Y crabimizanii kanidHoro (GoHIy YOpPHO3EMHHX I'PYHTIB Haiedek-
THUBHIIIMMHA BH3HAYEHO OPTraHO-MiHEPaJbHY Ta OpraHiuHy 3 eJIeMEHTaMH
Giomori3zamii cuctemu ynoOpeHHs. 3a BHECCHHS Ha YOPHO3EMI OITiJ30JICHOMY
yrpomoBx 20-Tu pokiB NsoP42,sKso BMicT pyxomoro kainito B opaomy 0-30 cm
mapi migsunwBes Ha 11,6 mr/kr; NsoPasKso + 12 1/ra rHoto — Ha 27,0;
NsoP42sKso + mobiuna mpoxykiist — va 27,3; 12 T/ra THOWO + mOOiuHA
npoaykuis — Ha 31,7; y migopHomy — BiamoBiaHo Ha 9,1, 21,2, 18,9 Ta 20,3
MI/KT TPyHTY. 3aCTOCYBaHHS y CIBO3MiHI MOOIYHOT MPOIYKIIiT pOCITMHHUIITBA
00YMOBHWJIO BHCOKHI pIiBEHb PEIMPKYJAMii Kajifo i 3a e(eKTHUBHICTIO
MPUPIBHIOBAIOCH JI0 BHECEHHS 12 T/Ta THOIO. 3a JOCTATHHOTO 3BOJIOXKEHHS
HAMBHIIOI CTAOLTBHOCTI KaTiHHOTO (POHIY YOPHO3EMY BHIIYTYBaHOTO
JIETKOCYTJIMHKOBOTO JIOCATHYTO 3a BHeceHHsT NsoP20K3o + cuaepar + moGivna
MPOMYKIIisA, ¢ BMICT PyXOMOTO Kajiio 3a TpH POKH 30imbmuBcs Ha 5,0 i
ctanoBuB 80,4 MI/KT IpYHTY.
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6. CucreMaTH4He TPHBAJIC 3aCTOCYBAHHS MiHEpaJbHUX JOOPHB Ta iX
BHECEHHS 3 MOOIYHOI0 MPOJYKMHiel y ciBo3Mminax Jlicocremy miaBHIIMIO
KHCJIOTHICTh TPYHTOBOTO PO3YMHY. Y YOpPHO3EMi OIiJ30JIEHOMY 3a JIO3M
n06puB NsoP42 5Kso ripostiTHuHa KUCIOTHICTS YIPOIOBK 20-TH POKIB ITiJI-
BUIIMIAch B opHoMy miapi Ha 0,95 mr-exB./100 r rpyHTy, NsoPrsKso +
no6iuHa npoxaykiis — Ha 0,89, cyma BBIOpaHHWX OCHOB 3MEHIIMJIACH — BiJI-
nosigHo Ha 1,1 Ta 0,8 mMr-exs./100 r rpyHTY. 3a 1OCTAaTHBOTO 3BOJIOKEHHS
TiApONiTHYHY KHCIOTHICTE TpyHTY Ha 0,35 Mr-ex./100 r rpyHTYy mig-
BUIIWJIO 3aCTOCYBaHHS y CiBO3MiHI BIPOJIOBX TPhOX POKIB 3eJIEHOT Macu
ripuuii 0iyoi; Tofi sik BHeceHHs NsoP20Kso + cunepat — Ha 0,87; NsoP20Kso
+ cupnepar + nodiuna npoaykiist — Ha 0,81 mr-exs/100 r rpyHTY.

7. 3a minepansHOi cucteMn ymoOpeHHS (N43.50P3.66K43.66) B ymMOBax
HECTIHKOTO 3BOJIOXKEHHS JTOCATHYTO MPOXYKTUBHOCTI CiBO3MIiH 6,96-7,71 T
K.0ZI./Ta, TIpH 1IboMYy (OpMYBaBCS Pi3KO Bii’€eMHUIT OaylaHC a30Ty Ta Kalilo y
rpyHTi — 21,8-68,7 1 48,4-67,2 kr/ra, Ha TIi KoAaTHOTrO Oanancy docdopy —
4,9-23,7 xr/ra. 3a IOCTAaTHBOrO 3BOJIOKEHHS BHeceHHs NsoP20Kjo 3a0e3-
MeYMII0 TPOAYKTUBHICTh JIAHKH CIBO3MIHHM TOPOX-IIICHUIS O3MMa-OypsKh
ykpoBi — 8,05 T K.0/1./ra 1 cynpoBOIKYBaJIOCh MIOPIYHUM AE(PIIUTOM a30Ty
y IpyHTi — 48,9 Kr/ra, pyxomoro ¢ocdopy i Kajiro — BixnosinHo, no 17,0 i
68,5 xr/ra.

8. 3acTocyBaHHS 30HAJIBHO PEKOMEHIOBAaHUX 103 MiHEPAIbHUX J100-
PHIB 32 HECTIIKOTO 3BOJIOKEHHS Ha YopHO3eMi omig30meHOMY (Ni20P100K40)
3a0e3revnIo BpOXKAaWHICTh KOPEHEIUIOAiB OypskiB ImykpoBux 41,5-43,7
T/Ta, YOPHO3EMI BHIIYTYBAaHOMY CepeHBOCYTITMHKOBOMY (Ngo-100P100K100) —
29,0-36,7 T/ra; 3a TOCTaTHHOT'O 3BOJIOKECHHS HAa YOPHO3EMi BHJIYTYBAaHOMY
nerkocyrInHKOBoMY (NooPeoKoo) — 45,6 T/ra; 30ip IyKpy — BIIIOBiJIHO
6,18-7,21, 4,58-6,51 ta 6,79 T/ra. KpamuM noNepeHUKOM TijJ OypsKH
IIyKPOBI 32 HECTIHKOTO 3BOJIOKEHHS BU3HAYEHO BHUKO-OBEC.

9. 3a BHeceHHA TiJ IMIICHHUIIO 03UMY Ha YOPHO3EMI OIiJ30JICHOMY
Neo-30Ps0Keo mocsrHyTo BposkaiiHocTi 3epHa 5,00-6,59 T/ra, dopHO3eMi
BHJIYTYBAaHOMY CepeqHbOCYTTMHKOBOMY (Nao-60Ps0Keo) — 4,39-5,88 1/ra,
YOpHO3EeMi BWIJIyTyBaHOMY JerkocyrmmHKoBoMy (Neo) — 5,99 71/ra.
3acTocyBaHHA MiHEpAIFHUX JOOpHWB 301IBIIMIO BMICT Oinka y 3epHi
MIICHUIII 03UMOi TOPIBHSAHO 3 KOHTposiem Oe3 mobpuB Ha 1,7-2,1%.
Kpammmu mornepeiHUKaMy I1iJ] IIISHHUII0 O3UMY 3a HECTIHKOro 3BOJIO-
JKEHHs. BU3HAYEHO TOpoX 1 KyKypyI3y Ha 3eneHuil kopMm. Ha wopHO3emi
BIIIyTYBaHOMY CepeIHbOCYTIMHKOBOMY BHeCeHHS NaoPsoKeo y micmsnii 30
T/Ta THOIO MiJIBUIIMIIO BPOXKAHHICTH 3epHA MIIEHMII 03UMO] MO 3a3HAYEHUX
MoTIepeIHUKaX y MpaMid 1ii MiHepanbHux noopuB — Ha 0,28-0,40; y
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MICTSAAIT COJIOMH JIMIIE IMiCIIs TTOTIEPETHUKA KYKYPY/A3U Ha 3eJICHUH KOpM —
na 0,32 1/ra.

10. 20-35 piuHe 3aCTOCYBaHHSI OpraHO-MiHEpAIBHOT TPaJHIIiHOI Ta 3
eneMeHTaMu Oiosiorizamii cucteM yaoOpeHHs 3a0e3nedmiio  HaWBHUILY
MPOJAYKTUBHICTh CiBO3MiH. 32 HECTIMKOTrO 3BOJIOKEHHSI BHECEHHS N43.50P43-
66K43.66 + MOOIYHA TPOMYKIiss Ha 1 ra CIBO3MIHHOI TUTONII 3a0e3Nedniio
oneprkanus 7,43-8,35 T k.0/./ra, Naz-soP43-66Ka3-66 + 8,3-12 1/ra raoro — 7,86-
8,56 T x.om/ra. Ha dopHO3eMi OMiq30JICHOMY BBEICHHS CIICMCHTIB
Giosorizaiii B cucremy ymoOpeHHS (NsoPsrsKso + mobiuna mpomyKiris)
MiJBUIIMIO TPOJYKTUBHICTh CIBO3MIHH JIO PIBHA MiHEPaJbHOI CHCTEMH
ynoopenss — Ha 0,22 T k.oxa./ra, NsoPs2sKso + 12 1/ra rHoto — Ha 0,43; Ha
YOPHO3EMi BHIIYTYBAHOMY CEPEIHBOCYTIIMHKOBOMY 32 BHECCHHS Na3-soPis-
66K43.66 + TTOOIUHA HpOI[YKHifI — Ha 0,30-0,33, Na350P43.66K43.66 + 8,3-9 T/Ta
raoro — Ha 0,68-0,73 T k.o1./ra. EQekTHBHICTS OpraHiyHUX TOOPUB 3pocTaia
3 MiJBUIICHHSM 3BOJIOKCHHS. 3a JOCTaTHHOTO 3BOJIOKEHHS Ha YOPHO3EMi
BUJIYyTYBAaHOMY  JITKOCYIJIMHKOBOMY  Haie(DeKTHBHIIIMM  BHU3HAYCHO
BHeceHHS NsoP20K3o + cumepar + mobigna npoayxkmist i NsoP20Kso+ 13,3 1/ra
THOI0 — TIPOAYKTHBHICTh JIAHKM TOPOX-IIICHHIT O3MMa-OypsKH ITyKPOBI
cranoBmwia 8,49 1 8,94 T k.0/./ra 3 MABHIICHHSIM JI0 MiHEPAJIBLHOI CHCTEMU
ynoobpenns Ha 0,51 1 0,89 T k.ox./ra.

11. Y JopHO3eMHHUX TPyHTaX 3a TPaJUIIIAHOI Ta 3 eJeMeHTaMH 0i0J10-
rizamii opraHo-MiHEpalbHOI CHCTeM YyIOOpeHHsS CcTalimizyBaBcs OaiaHC
€JIEMEHTIB JKMBJIEHHS. 3a HECTIMKOTO 3BOJOKEHHS BHECEHHS Na3_s50P43-66K43-66
(opMyBaJI0 MIOPIYHKH JEeIIUT JIETKOTIPOTI30BAHOTO a30Ty y IPYHTI —
21,8-68,7 kr/ra, pyxomoro kaimito — 48,4-67,2, HaIJIHMIIOK PyXOMOTO
dochopy — 4,9-23,7 xr/ra, Tomi sk BHECEHHS Na3.50P43.66K43.66 + mM0OOIUHA
MPOAYKIIS POCITMHHUIITBA 3MEHITWIO nedimuT azoty — ao 0,3-38,2 kr/ra,
kajio — g0 0,9-25,0, 30umbImio Haamuimok ocdopy — no 5,7-31,6 kr/ra.
Buecennst Nu3.50P43-66K43-66 + 8,3-12 T/ra rHOIO (hopmyBasno OGanaHc a3oTy Bij
-35,3 mo +10,9, kaniro — Big -4,0 mo -26,0, dochopy — +22,4-42,4 xr/ra. 3a
JIOCTaTHHOTO 3BOJIOKEHHSI BHECEHHS NsoP20Ks3p y saHIi ciBo3MiHU Topox-
MIICHAUIST 03UMa-OypSKH ITyKPOBI OOYMOBHIIO MIOPIYHUE OE(IiIUT JETKO-
TiIPOIi30BaHOTO a30Ty y IpyHTI — 48,9 kr/ra, pyxomoro ¢ocdopy — 17,
pyxomoro kamito — 68,5, a 3a BHeceHHsT NsoP2K3g + cumepar + mobGiuna
npoayKiis — ix aedirut 3menmmBces 1o 18,0, 9,7 ta 22,5 kr/ra; 3a NsoP2Kso
+ 13,3 1/ra rHOIO — chopMOBaHO AOAATHIH iX Oanmanc — BignosigHO 3,3, 13,3
Ta 26,0 Kr/ra.

12. 3a 20-35 pigHOTO 3aCTOCYBAaHHS OPraHO-MIHEPAIBHOI CHCTEMHU
YIOOpPEHHS OJICP’KAaHO HANBHINY NPOIAYKTUBHICTH OYpsKiB IyKpOBUX. B

404 -



YMOBaX HECTIMKOTO 3BOJIOKCHHSI HA YOPHO3EMI OITi[30JICHOMY 32 BHECEHHS
Ni20P100Ki40 + comoma mnimmeHWIi 03WMOI, MOPIBHAHO 3 MiHEPAIBHOIO
cHUCTEMOK yaoOpeHHs, 30ip mykpy migsummcs Ha 0,08-0,17 1/ra,
Ni2oPi0oKiso + 40 1/ra rHOrO — Ha 0-0,14; YopHO3eMi BHIIyTyBaHOMY
cepenHboCYTITMHKOBOMY NgoP100Kio + comoma mrenuni o3umoi — Ha 0,43-
0,61, NgoPiooKigo + 30 1/ra rHoro — ma 0,54-0,88 T1/ra; moCTaTHLOIO
3BOJIOKCHHST Ha YOPHO3EMi BWIIYTYBAHOMY JIETKOCYTJIMHKOBOMY 32
BHeceHHsT NooPsoKoo + cumepar + comoma mmenuri o3umoi — Ha 0,56,
NooPsoKoo + 40 T/ra rHOIO — Ha 1,14 T/ra. 3 migBUIIEHHSIM 3BOJIOKEHHS
e(eKTUBHICTh 3aCTOCYBaHHS THOIO MiJl OypsSKH IIyKpOBI TOPIBHSHO i3
BHECCHHSM COJIOMH TIOMITHO IiIBUINYyBanachk. 30ip I[yKpy B yMOBax
HECTIMKOTO 3BOJIOKEHHS Ha (DOHI THOIO MPHUPIBHIOBABCS JO BHECECHHS
coyoMu abo TiepeBHUITyBaB ii Ha 2,2-5,1%, a 3a JOCTAaTHHOTO 3BOJIOKCHHS —
Ha 7,9%.

13. 3a 20-35 pi4HOTO BHECEHHS OPTraHIYHUX Ta MiHEpaJIbHHUX TOOPHB
MJBUIIMIACH BPOXKAWHICTh KYJIBTYp Y MiCTsmii. 3a HECTIMKOTO 3BOJIOKEHHS
Ha YOPHO3EMi OITJ30JICHOMY BpOXKAWHICTH SUMEHIO SIPOTO Y IIiCIsimii
Ni20P100Ki40 + 40 T/ra THOIO MiABHMIIWIACH TIOPIBHSIHO 3 KOHTpoJieM 0Oe3
nobpuB Ha 1,82 T/ra, koHtommHN — Ha 2,70; BuKO-BiBca y micisimii NeoP7sKao
+ 40 1/ra rHOO — Ha 6,30; y micmsiaii Ni2oP100Ki40 + comoma mmenuiti 0o3umoi
— BiAMOBiAHO TO KynbTypax Ha 1,91, 2,20 ta 4,90 1/ra. Ha 4opHO3emi
BIJIYTYBaHOMY CEPEIHBOCYTIIMHKOBOMY BPOKAHHICTH 3€pHA SUMEHIO SPOTO
y micisamii NigoPiooKioo + 50 1/ra rHotO craHoBmia 3,63 1/ra, NiooP10oKioo +
coJIoMa IIIeHUII 03uMoi — 3,45, mpupicT 1o KOHTpoITo 6e3 1oopuB — 1,80 Ta
1,62 T/ra.

14. 3a 50 piuyHOro 3acTOCYyBaHHS AJIbTEPHATUBHOTO YIOOPCHHS Y
ciBo3MmiHax (Iocra poTallisg) HaWBHILY OIONOTIYHY MPOIYKTHUBHICTH
OypsIKiB IYKpPOBUX OTPHUMAaJIH Y IUIOJO3MIHHINA CIBO3MIHI 32 BHECECHHS
Ns3P43Ky3 + mob6iunoi mpoaykmii Ha 1 ra pimii: BpoxkaitHicts — 48,2 T/Ta,
nykpHctictb — 16,1%, 36ip mykpy — 7,74 1/ra. Y mi0om03MiHHIM CiBO3MiHI
TaKOXX OTpPUMAJId HAWBHUIY BPOXKAWHHICTh MINEHHUINI o3uMoi — 7,67 T/ra,
saMeHto siporo — 4,01 T/ra Ta 3enenoi Macu BuKo-BiBca — 37,9 1/ra.

15. Bucokoi Bpo)kaifHOCTI MIIEHMI 03MMOI MoHaj 7 T/ra B yMOBax
Jlicocrenny (I'TK = 1,1-1,5) nocsiranu 3a ocy4acHEHHSI CUCTEMH YIOOpEHH,
siKa Tepeadavaia Tpupa3oBe BHECCHHS a30THHUX JOOPUB BECHOIO 3arajbHOI0
no30r0 110 kr/ra: Ha Mep3J10Taly MOBEPXHIO IPYHTY PaHHBOIO BECHOIO — 60
Kr/Ta a30Ty Ta MPOBEICHHS IBOX IM03aKOPCHEBHX ITiHKUBICHb POZUYMHOM
ceyoBuHn y (asm BBCH 31-32 nmosoro asory 30 kr/ra Ta BBCH 75-77
no3or0 20 kr/ra. Ha Tl iHTEHCHBHOTO a30THOTO JKUBJICHHS BHUCOKY
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e(eKTUBHICTh IIOKa3aJl0o I03aKOPCHEBE IT/HKUBJICHHS MapraHieM Ta
KpPEeMHIEM.

16. Bucokoi NpOAyKTHBHOCTI OypsKiB IyKpPOBHX JOCATalM 32
aJITEPHATHUBHOI OCY4aCHEHOI OpraHo-MiHepalibHOT CUCTeMH y100peHHs. 3a
HECTIHKOTO 3BOJIOKEHHS Ha 4YopHozemi omigzonenomy (I'TK=1,1)
e(eKTUBHMM BH3HA4YeHO BHECeHHsI 5 T/ra cosomu + dimaszonit, 10 n/ra
(mectpyktop) + PooKoo mig opanky + Nop y mepeArnociBHy KyIbTHBAIIO +
«Folcrop combi» + «Folcrop amin» y ¢a3i 3MUKaHHS JIHCTKIB y pAIKax:
BpOXaiHICTh KopeHertoniB — 60,9 T/ra, 30ip umykpy — 10,54 T/ra; Ha
yopHo3emi BuiyryBaHoMmy (I'TK=1,3) — BHecenHs 5 T1/ra coimomu + Nso +
NiooP100Kioo + Makcumyc (6op) + perynstop pocty «HanomiHepamic»:
BpOXKalHICTh KOpeHemnoniB — 64,9 1/ra, 30ip mykpy — 10,71 1/ra. 3a
JIOCTaTHBOTO 3BOJIOKEHHA Ha 4YopHo3emi BuiryryBaHomy (I'TK=1,5)
e(eKTUBHIM BU3HAYCHO BHECEHHS 5 T/ra cosomu + PooKi3o mig opanky +
Noo y mepeanociBHy KyiabTHBaIIO + 00p a00 KOMIO3HIIIIHE MIKPOJ0OPHBO
MO3aKOPEHEBO y (pa3W 3MHKaHHS JIMCTKIB Yy psax Ta MUDKPSIIAX:
BpOXKalHICTh KOpeHermIoais — 65,8-67,0 1/ra, 36ip mykpy — 12,0-12,3 1/ra.

17. 3a BHeceHHs y CIBO3MIiHI MiHEpaJbHUX JOOpWB 1 TOOIYHOT
npoayKitii (NazsoPs3-66K43.66 + MOOIYHA MPOAYKINS) y TPYHT IMOPIYHO
noseptanock azory 19-30%, ¢ochopy — 19-25%, kamito — 34-50% Bin
roCIoAapChKOro BUHOCY. BBeleHHs eleMeHTiB Oionorizailii B cHCTEMU
yAOOpEHHS 3MEHIIMIO BHACIIIOK PEIUPKYIALIi XiMiTHE HAaBAaHTAKCHHS HA
IPYHT y cepenHbOMYy IO ciBo3MiHax 3a cymoro NPK y 1,41-1,58 pazm:
BUHOC 13 TPpyHTY a30oTy 3MeHmmBcs y 1,33-1,45 pasu, ¢pochopy — y 1,15-
1,30 pasu, kamito —y 1,56-1,92 pasu.

18. 3a 3aoproBaHHs MOOIYHOI MIPOAYKIIT — OYPSAKIB IIYKPOBHUX, KyKY-
PYI3H Ha 3€pHO, MIICHUIN 03UMOi BUHOC €JIEMEHTIB KMBJICHHS 13 TPYHTY
OUMH KyJIbTypamMu OyB MCHIIUM MOPIBHSIHO 3 KOPMOBHMH KYJIBTYPaMHU,
MPOAYKIliSA SKUX BHIydaiach i3 moms. CymMapHHA BUHOC €JICMEHTIB JKHB-
JIEHHS 13 TPYHTY 3a BUPOIIyBaHHA OypsAKiB IyKpoBHUX (Noo-120Pe60-100K90-140)
micst 3apoOJIsTHHST Ha JOOPWUBO TMYKW 3MEHIIUBCSA B 1,65-2,17, mmeHuIi
03uMoi micis 3aoproBaHHS cooMu (Neo-soPsoKeo) — 1,30-1,98, xykypyn3u
Ha 3epHO Miclisa 3acTocyBaHHS Ha jo0puBo ctedenm (NeoP7sKao) — 1,95,
TOpoXy Iicist 3apoOisaHHs y TpYHT cosoMu — 1,23-1,52 pasu. [Ipu npomy
OypsKM IYKPOBI BUHOCHJIM 3 TPYHTY HEpPEBaXKHO a30T 1 Kalid, KyKypyl3a
Ha 3ePHO Ta MIICHUIIS 03MMa — IEPEBAXKHO a30T.

19. OnrumansHUA pexuM TpaHchopMamii MOOIYHOT MPOAYKLii Y
IpyHTI Bu3HaueHo 3a cmiBBigHOmEeHH C:N=26-30:1: koedimieHT Try™mi-
¢ikarii coJoMu mmeHuIi 03uMoi — 21, creden KyKypya3u Ha 3epHO — 18,
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cosiomu Topoxy — 31. Po3mmpeHHs: ByIJIelieBO-a30THOTO CITiBBiJHOIIICHHS
monan 30 3MmeHmryBano KoedimieHT rymidikamii pOCTMHHUX PEImTOK Ta
JIETIPECUBHO BIUIMBAJIO HA ITUHAMIKY HITPATHOTO a30Ty IPYHTY, 3BYKCHHS
CHIBBITHOIICHHS TPHCKOPIOBAIIO MiHEPaNi3allil0 POCIMHHUX PELITOK Ta
3HIDKYBAJIO aKTHUBHICTh TpolieciB rymidikamii. DopMyBaHHS OINTH-
MaJbHOTO BYTJICIIEBO-a30THOT'O CITIBBIHOIICHHS Ta 30UIBIIEHHS YacTKH
¢dochopy y ckmami mobigHOI MPOAYKIi 3a 3aCTOCYBaHHS ii HA JOOPHUBO
moTpeOyBaslo BHECEHHS KOMITCHCAINIHOT 03U MiHepanbHuUX mobOpuB. Ha
IPYHTaX CepelHbOro Ta MiJBUINEHOTo 3a0e3neyeHHs] pyXoMuM (ochopom
ONTUMAIILHOK KOMITCHCAI[IHHOKO JI03010 MiHEpaJbHUX TOOPUB 32 BHECCHHS
cosiomu mmeHuri o3umoi (C:N=77:1) Bu3HaueHo momaTtkoBe Ha 1 T
mo6iuno1 mpoaykiii — NoPs, comomu ropoxy (C:N=43:1) — NsPs, cTeben
kykypymu (C:N=57:1) — NsPs. ['muka OypsKiB I[yKpOBHX Ta 3eJicHa Maca
ripunni  Oimoi (C:N=15-18:1) Bumaranu BHeceHHS Ha 1 T moOGiYHO]
MPOYKITii JIuIle KoMIeHcamiinHoi 103u pochopy — Ps.

20. KoeimieHTH BUKOPHUCTAHHS EJIEMEHTIB JKHBIEHHS 13 TPYHTY
KyJIBTYpaMH 3€pHO-OypsSKOBOI CIBO3MIHM 3a BHPOIIYBaHHSA iX B yMOBax
HECTIMKOTO 3BOJIOKEHHSI HA YOPHO3EMi OIif30JicHOMY (cepemHs 3abesre-
YeHICTh pyXoMHUM (ochopom, MiIBUIIEHa — KallieM) CTaHOBHIHN: (ochopy
— 8,6-14,6%, xamiro — 18,1-39,6%; i3 MiHepanbHUX T0OpUB (32 11034
NsoP42,5Ks0): azory — 31,8-50,8%, dochopy — 12,8-22,8%, kamro — 23,2-
45,7%. 3a 3apo0isHHS Ha NOOPUBO MOOIYHOI MPOAYKINT KyIBTypH CiBO3-
MIiHH 3 THYKH OYpSKIB IyKpPOBHX BHKOPHUCTOBYBamu azory — 5,3-21,0%,
dochopy — 8,0-35,7%, xamiro — 6,3-12,2%; COIOMHU TIICHUI[I O3MUMOI —
BinnmoBigHo 9,8-21,4%, 6,4-19,2%, 5,9-13,4%; comomu ropoxy — 13,6-
16,3%, 13,2-16,3%, 11,6-16,6%, creben Kykypya3u Ha 3epHo — 12,2%,
11,3% Ta 5,9%.

21. 3anpononoBaHo 3a 3HadeHbp I'TK<I,]1 nns po3paxyHKy onTu-
MaJBHUX 1103 BHECCHHS MiHEpaJIbHHUX JOOPHB BUKOPHUCTOBYBATH MOJIU-
¢dikoBany dopmyny BHIC (J] = (100-B — I'"Kr — I1-Kn) : Kn); 3a 3HaueHb
I'TK>1,1 — HOpMaTHBHMIA METOJ] PO3PAXYHKY 103 JOOPHB y IMOEIHAHHI 3
IOJATKOBHM BHECEHHSIM KOMIICHCAIIIHHOTO YIOOpeHHs. 3acTOCYBaHHS
MoaudikoBaHoi GopMyH OalaHCOBO-PO3PaxXyHKOBOTO METOIY MiIBHIIY-
BaJIO JI03y BHECEHHS €JIEMEHTIB JKUBJICHHS TOPIBHSHO 3 PEKOMEH]IOBAaHOIO
(3a pesyiapTaTaMu MOJBOBHX JOCTiIKeHb) Ha 9-23% Ta M03BOJSIIO
MOBHIIIE BpaxyBaTH MOTPeOy KyJIbTYp CIBO3MIHHM B €JIEMEHTAX JKUBJICHHS
3a BBEJICHHS €JIEMEHTIB 0i0JI0Ti3aIlil B CHCTEMH yIOOPCHHS.

22. HaiiBumy eHepreTW4Hy e(eKTHBHICTh arpoTeXHOJIOTiHi BHPO-
IIyBaHHs KyJIBTYp JOCSITHYTO y IUIOJO3MIHHUX CIBO3MIHAX 3a MOEJHAHOTO
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BHECCHHS MiHEpaJIbHUX JOOPUB 1 TOOIYHOI MPOMYKIii POCIMHHHUIITBA.
BBenenns enemenrtiB Oiomnorizanii B cucremu ynoopeHHS (Na3.s0P43Kaz.s0 +
moOiyHa TMPOIYKINis HA 1 ra CIBO3MIHHOI IUIONII) B CiBO3MiHAX (IIPOCAITHUX
16,7-30%, 060060Bux 30-33%) 3a HECTIMKOrO 3BOJOXKCHHS (POPMYBAJIO
NONATHIA IIOpiuyHui OamaHc eHeprii rpynty — 2,6-7,9 T'Jlx/ra Ta
3a0e3MeunsIo BUCOKUN PiBEHb CHEPIeTHUHOT €()EKTUBHOCTI arpOTEXHOJIOTIH
(Keer=6,1-6,2). 3a 10CTaTHHOTO 3BOJOXCHHS EHEPreTUYHO  HaH-
e(EeKTUBHIMINM Y JIaHIIi CIBO3MIHHM TOPOX-TIIEHUIS 03UMa-OypsAKH IIyKpOBi
BHU3Ha4YeHO BHeceHHs NsoP20Kszo + cupepar + moGiuna mpomykimist Ha 1 ra
JIAaHKU CiBO3MIHM — OaJlaHC €Heprii IPYHTY IIOPIYHO TYT MiJBUIIYBaBCs Ha
18,9 I'Ix/ra, eeKTUBHICTDh arpOTEXHOJIOTH BCTAHOBIICHO SIK JTy’KE BHCOKY
(Keer=16,1).

23. 3a HECTIMKOTO 3BOJOKECHHS BHECCHHS N43-50P43.66K43.66 + MOOITHA
MPOIyKIIis 3a0€3NeUrio HalBHIy PeHTA0eNbHICTh BUPOIILYBaHHS KYJIBTYP
y ciBo3MmiHax — 97-125% Ta okynHiCTH BUTpaT Ha yaoOpeHHs — 1,78-2,90,
30UTBIICHHS MOPIBHSHO 3 MiHEPATBHOIO CHUCTEMOIO ymoOpeHHS — 3-7% i
0,20-0,31, 3 oprano-minepanbHOIO (Na3.50P43.66K43.66 + 8,3-12 T/ra rHOIO) —
14-28% 1 0,49-0,61. 3a 4OCTaTHHOrO 3BOJIOKEHHS HAUBUIIMK €KOHOMIYHUI
epeKkT y JaHmi CiBO3MIHM TOpPOX-NIICHUIS O3MMa-OypsKH IyKpoOBi
BH3HAYCHO 3a BHeCeHHS NsoP20K30+ cunmepar + nmobGiuHa npoayKiis: piBeHb
PEHTAa0ENBHOCTI y CEepeAHbOMY IO JIAaHI CiBO3MiHH cTaHoBHB 137%,
OKYITHICTh BUTpAT Ha yIOOpeHHS — 2,65 pasu, MiIBUIICHHS IOPIBHIHO 3
MiHEepaJIbHOIO CHCTEMOIO ynoOpeHHst — Ha 7% 1 0,63, opraHo-mMiHepanbHOIO
tpamuiiiaoro (NsoP20Kso+ 13,3 1/ra) — Ha 20% 1 0,96.
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PEKOMEHOALII BUPOBHULTBY

1. 3a HecTIMKOTO 3BOJIOKEHHS i 3a0e3MeYEeHHS CTauX 3aca]
BUPOIIYBaHHA KYJBTYp, SKi 3a0e3NedyroTh 30epeKeHHs pPOJI0YOCTI
IPYHTIB, PEKOMEHIIYETbCS 3aCTOCOBYBATH Ha JOOPHUBO YCHO MOOIYHY
MPOAYKIIEI0 CLTBCHKOTOCHOAAPCHKUX KYJIBTYP IOETHAHO 3 BHECEHHSIM
ONTUMAITEHUX JI03 MiHEPATBHUX JOOPUB:

A) y JecATHITUIBHUX CIBO3MIHAX:

- Ha 4YOpHO3eMi omij3osieHoMy BakkocyrimmHkoBomy (I'TK=1,1)
pexoMeHayeTbest BHOCUTH NsoP43Kso + mobiuna nmpoaykiist Ha 1 ra piwm: 1
— KOHIOIIKHA JIy9HA; 2 — mieHuIst o3uMa — NeoPsoKeo; 3 — Oypsiku mykpoBi
— Ni20P100K 140 + commoma mmennii; 4 — ropox — rugka OypsKiB IyKpOBHX; 5
— menuist o3uMa — NegoPsoKeo + comoma ropoxy; 6 — KyKypya3a Ha 3€pHO —
NeoP75K40 + comoma mieHui 03uMoi; 7 — BUKO-oBec — cTebia KyKypy/I3u;
8 — muennnd o3umMa — NgoPsoKeo; 9 — Oypsiku mykpoBi — Ni2oP100Ki140 +
cosioma mieHuIi; 10 — SYMiHB SpHHA 3 TIACIBOM KOHIONIMHM — THYKa
OypSKiB I[yKpPOBHX;

- Ha YOpHO3eMi BHJIYT'yBaHOMY cepenHbocyrimHkoBoMy (I'TK=1,3)
peKOMeHIyeThcst BHOCUTH NsoPssKes + mo0iuHa nipomykinist Ha 1 ra punmi: 1
— penpbka omiiiHa; 2 — mineHuI o3uMa — NagPeoKeo; 3 — Oypsiku 1ykpoBi —
NsoP100Kioo + comoma mmenwi; 4 — ropox — NaoPeoKeo + Tnuka OypskiB
IyKpoBuX; 5 — mmenutst o3nMa — NaoPsoKeo + comoma ropoxy; 6 — Oypsakn
ykpoBi — NgoP10oKi0o + cooma mmenutti; 7 — Kykypya3a Ha 3eJIeHUH KOpM
— NiooPsoKeo + rruka OypsikiB mykpoBux; 8 — mieHurs o3uma — NaoPsoKeo;
9 — Oypsiku 1yKpoBi — NgoP10oKi0o + comoma mimmenuii; 10 — suminb apuit —
NoPsoKeo + ruaka OypsikiB IIyKpOBHX;

b) y mectuminsHNX CiBO3MiHAX:

- Ha YOPHO3eMi BIJIYTYyBaHOMY cepeaHbocyrimHkoBoMy (I'TK=1,3)
pexomMeHayeTbesi BHOCUTH Ns3P43Kas + mobiyna mponykuist Ha 1 ra pimi: 1
— BHKO-OBEC — cojoMa mmieHumi; 2 — mmeHuns o3umMa — NeoPsoKeo; 3 —
Oypsiku yKpoBi — NigoPooKop + cosoma mmenwui; 4 — s4MiHb SApH — THYKA
OypsKiB IIyKpoBUX; 5 — KoHIommHa — NioP4K4o; 6 — mmenuns osmma —
NooPeoKseo.

2. 3a JOCTaTHBROTO 3BOJIOKCHHS HAa YOPHO3EMi BHIIYTYBAHOMY
nerkocyrnuakoBomy (I'TK=1,5) pekoMeHIyeThCs 3acTOCOBYBAaTH Ha
JIOOPUBO yCIO MOOIYHY MPOIYKITIE CLIBCBKOTOCIIOAAPCHKUX KYIBTYP,
3eleHy Macy Tipummi Outoi (mpoMmikHA CHaepanbHa KyJabTypa) Ta
MiHepaJbHI JoOpHBa. Y JlaHIi CiBO3MIHHM TOPOX-IIIICHHIS O3MMa-OypsKd
IyKPOBI peKOMeHAyeThcsl BHOCHTH NsoP20K3o + cumepatr + mnobiuna
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npoaykiis Ha 1 ra pimwti: 1 — ropox; 2 — mimeHuns o3uma — Ngo + coioma
ropoxy; 3 — Oypsiku mykpoBi — NooPeoKop + 3emena maca ripuumi 6imoi +
COJIOMA IIIIEHHUI 03UMOI.

3. JIia po3paxyHKy ONTHMAJIbHUX 03 MiHEpaTbHUX JOOPHB y 3€PHO-
OypsikoBHX ciBo3MiHax Jlicoctemy 3a 3acTocyBaHHS Ha JOOPHBO MOOIYHOT
MIPOYKII 1 3eJIeHOT MacH cuzepalbHUX KynbTyp 3a ['TK<1,1 pekomeHn0BaHO
3aCTOCOBYBATH aanToBaHy (HopMyTy OalaHCOBO-PO3PAXYHKOBOTO METOIY
(3amporronosaroro BHIC): JI = (100-B — I'"Kr — I1- Ku ) : Knu; 3a 3Ha9eHb
I'TK>1,1 — HOpMATHBHUI METOI PO3PaXyHKY ONTUMATBHHX J03 JOOpUB 1
JIOJTATKOBE BHECEHHSI KOMITCHCAIIIHOT TO3M a30THUX 1 POCHOpHUX T00pUB.

4. JInst JOCSITHEHHSI BHCOKOI BPOYKAMHOCTI IMIICHUINT 03uMOi (ToHaz 7
T/ra) B ymoBax Jlicocremmy (I'TK = 1,1-1,5) pexomeHIyeThCs 3aCTOCOBYBATH
OCyYacHEHy CHCTeMy yJOoOpeHHs, ska Tependadae TpHpa3oBE BHECCHHS
a30THUX TOOPHUB BECHOIO 3arajbHOIO0 703010 110 kr/ra: Ha mepanorary
MMOBEPXHIO IPYHTY PAaHHBOI BECHOK — 60 KI/ra a30Ty Ta JBa MM03aKOPECHEB1
JHKUBJICHHS. po34rHOM cedoBrHM Yy (pasu BBCH 31-32 nmoszoro azoty 30
kr/ra Ta BBCH 75-77 nozoro 20 kr/ra. Ilo mep3nmortamomy TIpyHTY
PEKOMEHIYEThCS BHOCUTH CyJIb(aT aMOHII0 a00 aMOHilHy cemitpy. Ha Tii
IHTCHCUBHOTO  Q30THOTO  JKWBJICHHS  PEKOMEHAYETHCS  MPOBOJIUTH
MO3aKOPEHEBE MMiKUBJIICHHS MapTaHIleM Ta KPEMHIEM.

5. Jnsg JOCATHEHHS BUCOKOI TMPOIYKTHBHOCTI OYPSKIB ITyKPOBHX
PEKOMEHIYEThCS 3aCTOCOBYBATH ANBTEPHATHBHY OCYYaCHEHY OPIaHo-
MiHepaJIbHy CUCTEMY YAOOPEHHS:

A) 3a HECTIIIKOTO 3BOJIOKCHHSI:

- Ha YOpHO3eMi omia3oneHoMy BakkocyriauHkoBomy (I'TK=1,1)
PEKOMEHIYyeTbCS BHOCHUTH 5 T/ra comomu + Dimazomit, 10 n/ra
(mectpykTop) + PooKoo mig opanky + Nog y MEpeAnociBHy KyJIbTHBALIIO +
«Folcrop combi» + «Folcrop amin» y ¢a3i 3MUKaHHS JHCTKIB y pAIKax:
BpOXaiHICTh KopeHertoaiB — 60,9 1/ra, 36ip mykpy — 10,54 1/ra;

- YOpHO3eMi BUIYryBaHOMYy cepeaHbocyrauakoBomy (I'TK=1,3)
PEKOMEHAYEThCS BHOCUTH 5 T/Ta comoMu + Nso + NigoP100K 100 + Makcumyc
(6op) + perymsaTop pocty «HaHoMiHepamic»: BpoxKalHICTh KOPEHETUIO B —
64,9 t/ra, mykpucticts — 16,6%, 36ip mykpy — 10,71 T/ra;

B) 3a nocTaTHROTO 3BOJIOYKEHHS:

- Ha 4YOpHO3eMi BHWIyryBaHoMy Jerkocyrnuakoomy (I'TK=1,5)
PEKOMEHAYEThCS BHOCUTH 5 T/ra cosomu + PooKi30 mim opanky + Nog y
MEPEaIOoCiBHY KyJIbTHBALiI0O + OOp abo KOMITO3MIiiHE MiKpOI0OpHBO
M03aKOpeHeBO y (a3 3MHUKaHHA JIUCTKIB Yy pAAax Ta MDKPAIIIX:
BpOXaIHICTh KOpeHeIIoAiB — 65,8-67,0 T/ra, 30ip mykpy — 12,0-12,3 1/ra.
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