SnemeHmbl Hay4YHoU HOBU3HbI. Bnepsbie paccMompeHbl NPUYUHHO-C/1e0CMBEeHHbIe CB8A3U 8 UCMOPUYEeCKOM npoyecce mMexady Xo-
3alicmBamMu HaceNeHUs U Ce/IbCKOX03AUCMBEHHbIMU NPeONpUAMUAMU U UX PoJib 8 hJOpMUPOBAaHUU 06bEMO8 U Kayecmsa MOJIOKA.
BbisigleHbl NpUYUHbI, KOMOPble NPUBE/IU K HexesiamesibHbIM Noc/iedcmausm U npedcmassieHbl NPeodsIoKeHUS NO UX YCMPAHeHUo.
060CcHOBAHO, YMO Ka4YeCcmso MOJIOKa, Komopoe npou3gooumcs 8 xo3sAlicmsax HacesneHuUs 0719 co6cmBeHH020 nompebieHuUs - BbICO-
K020 Kayecmaa.

Mpakmuyeckas 3Ha4umocms. [IpedsioxeHbl He06xo0umble nymu uksudayuu o0b6e3/1uHuUBaHUS nepedaqyu MoJIOKa om JOMOXO-
34q0cma K NonadaHuto e2o 8 NPUEMHYI0 eMKOCMb 3a20mosumesif. 3Mo20 8 HAWUX YC/108UAX cedyem docmuaambs MOJIbKO 3a cyem
HapawusaHus no2os108b5A, Ymo codepxumcs 8 domMoxo3alicmseax, om 1-2-x Kopo8 00, MUHUMYM, 15-20 }KUBOMHbLIX, MO ecmb co30a-
HUe MOJIOYHbIX cemMelHbIX MUHUpepM, Kak 3mo cdenaHo 8 lMonbwe, PpaHyuu u m.n. B makom cayyae npousgsodumesib MOJIOKA NOJI-
HOCMblO omseyaem 3a e2o Kadyecmso. Taba.: 6. Unn.: 1. bubauoep.: 33.
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0. B. XO4AKIBCbKA, dokmopKka eKOHOMiYHUX HAyK, npogecopka,
4/IeHKUHA-KopecnoHOeHmka HAAH

P. B. T'/TA4YHEHKO

C. I'. KOPYNHCbKA, kKaHOUOAMKa eKOHOMIYHUX HayK

J1. . TKAYYK

XiMiyHa Meniopauyia KUCAUX I'PYHTIB:
opraHisauilMHO-eKOHOMiYHi 3axo4M Ta cy4dacHi
TEeXHOJIOriyHi pilleHHA

Mema cmammi - oxapakmepu3ysamu CMAaH KUC/AUX r'pyHmMig 8 YKpaiHi ma 3anponoHysamu op2aHi3ayiliHo-eKOHOMIYHi
3axodu U cy4acHi epekmusHi mexHo102i4Hi pilueHHs ix XimidHoT meniopayii.

Memoduka docnidxkeHHA. 3a 0CHoBY OOC/iOXKeHb C/yeysasiu 3a2a/IbHOHAYKO8i Ma eKOHOMiYHi Memodu OOC/iOKeHHS,
Haykosi npauyi YKpaiHCbKUX i 3apy6ixKHUX YYeHUX 3 NUMAHb po3WUpeHo20 8i0mBopeHHA podrYyocmi rpyHmMis ma ix XimiyHoi
meniopayii. AHanimuko-cmamucmuyHul iHcmpymeHmapili ma emnipuyHuli nioxio dasnu 3mMo2y suU3HAYUMU nepesa2u 8anHy-
BAHHA KUC/AUX FpyHMis8 i po3paxysamu eKOHOMiyHull epekm opaaHizayiliHo-eKOHOMiYHUX 3axo0i8 ma MexHOJ/I02iYHUX pi-
weHb. AbcmpakmHo-a02iyHulli nidxio 0o380/1u8 po3pobumu pekomeHOayii ujo0o mMeniopayii KUCAUX rpyHMI8 3 BUKOPUCMAH-
HAM cy4acHux mexHosoeili ma opaaHisayiliHux 3axodis, a makox ccopmyaosamu 8ionosioHi npono3uyii U BUCHOBKU.

Pe3ysnbmamu docnidxkeHHA. [JoBe0eHO, W0 0OHUM i3 BAXKUBUX HANPAMIB NiOBUWEHHA poOYOCMi KUCIUX 'PyHMIB €
BanNHyBaHHsA. EKOHOMIYHA oUiHKa edhekmuBHOCMI BaANHYBAHHA r'PyHMI8 c8i04uUMb, Wo sumpamu Ha tio2o0 nposedeHHs OKYNo-
BYHMbCA NPUPOCMAMU BPOXKAK MAa CNpUAKMb Ni0BUUWEHHI AKOCMI CilbCbK020CN0oOapcbKoi nNpodykyii. He3sakarouu Ha
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BUCOKY eKoJ/102i4HYy edheKmuBHiCmb BanHyB8aHHA, 06csA2u ma AKicmb yux pobim yxxe docums mpusanuli Yac He sionogioaroms
¢pakmu4yHumM nompebam 3emnepobecmsa. Tak, y 2019 p. niowi nposanHoOBaHUX rpyHmMis ckopomuauca nopisHaHo 3 1990 p. y
10,5 pasa. Y csoro Yepay CKOpouyeHHA macwmabis xiMiyHoi mMeniopayii rpyHmis sede 0o He2amuBHUX €KO02i4HUX i eKOHO-
MiYHUX Hacniokis. Hedobip npodyKyii pociuHHUYMBA Yepe3 HaOMipHY KUC/IOMHICMb rpyHMIs Y nepepaxyHKy Ha 3epHo cma-
Hosumb noHad 2,0 MJIH MOHH, WO oyiHemMbca 8 10-12 MAPO 2pH WOpPiYHO. Pasom i3 mum pesysibmamu azpoximiyHux o6-
cmesKeHb rpyHmMis cg8id4yams, W0 cnocmepieaemsca meHOeHYis 0o 36ibWeHHA naow KUCIUX rpyHmis.

EnemeHmu HayKoB80i HOBU3HU. 3anponNOHOBAHO AK OOUH i3 Cy4acHUX U BUCOKOeeKmuBHUX 3axo0is meniopayii KUc/ux rpy-
HMi8 BUKOPUCMAHHA 2paHY/1b0BAHO20 BANHAKY, W0 3abe3neyye WwauoKe iX PO3KUC/IEHHA Ma CNpusie nNioBUWEHHI0 ypoxalHocmi
Cinlbcbko2ocnodapcbKux Kysibmyp 0o 30%, 3a6e3neqyoyu OKynHiCmMb 3axodis 3 meniopauii KUciux 3emesib ke 8 nepwull piK ix
nposedeHHsA. Takox 8CMAHOB/IEHO, WO 3a BUKOPUCMAHHSA 2PaHy/1b0BAHUX (HOPM MesliopaHmis ycysarombCs mexHoA02i4Hi mpy-
OHOWi 3aCMOoCyB8aHHA BANHAKOBUX Mamepianis ma 3HUXKYIOMbCA BUMPAMU HA iX BHECeHHs, wjo 003B80JI€ 3HAYHO cnpocmumu
mexHo/102ii IX 3acmocyB8aHHA i BHOCUMU K CaAMOCMIliHO, MAaK i 8 NOEOHAHHI 3 IHWUMU MiHepasbHUMU dobpusamu 3a donomo-
2010 cmaHoapmHux po3kudadis dobpus. Kpim mozo 3’AB/A€EMbCA MOX/IUBICMb MPAHCNOPMYBAHHA BANHAKOBUX 0obpus Ha se-
JIUKi BiocmaHi, wo pobums ix 6ib docmynHUMU 018 YKPAiHCbKUX azpapiis Ha 8cili mepumopii KpaiHu.

Mpakmuy4Ha 3Ha4yywjicmb. 3anponNOHOBAHO HANPAMU NidBUWEHHA epekmusHocmi pobim i3 ximidHoT mesniopayii Kucaux
rpyHmis, sKi nepedbayvaroms: 3a6e3nedeHHA HayKoso 06Ir'PyHMOBAHO20 UUKJY XiMiyHOT meniopayii rpyHmis ma docAaeHeHHA
Nno3umugHo20 6aNaHCy Kaibyito Y FpyHMax WiasxoM nposedeHHs WopiYyHo20 8anHyB8aHHA Ha naow,i 1400 muc. 2a; KOMneHcy-
BAHHA Bapmocmi pobim i3 XiMiYHOT mMeniopayii rpyHmis 3a paxyHoK Kowmig OepasHo20 ma micyesux 6roxemis, piske
CKOpOYeHHSA AKO20 npu3sesio 00 aKmMUYHO20 iX NPU3YNUHEHHS; WUPOKe BUKOPUCMAHHA Micyesux noknadis kapboHamis ma
CMUMVYJIIOBAHHA PO3BUMKY B8iMYU3HAHOT iHOycmpii BUpobHUYMBA 2paHy/IbOBAHUX BANHAKOBUX 006pus, peHmabesibHicmb
3aCcmocyBaHHA AKUX 'y 2-2,5 pasa suwa, Hix mpaduyiliHux sanHakosux mamepianis. Taba.: 8. bi6nioep.: 17.

Knroyogi cnosa: sanHyBaHHA; KUC/i rpyHmMu; meniopayis; podiodicms rpyHmis; oepyxasHa niOmMpUMKQ; 2paHy/1bo8aHi
BanHosMicHi dobpusa.
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MocTtaHoBKa Npo6ieMu. Y cydacHMX yMOBax
couia/lbHO-€KOHOMIYHOro  pO3BMTKY  arpapHa
ranysb YKpaiHu TpaHcdhopmyBanaca B OAMH 3
OCHOBHWX OIOAXKETOYTBOPIOYMX CEKTOPIB Haui-
OHaJ/IbHOT €KOHOMIKM, AIKMM HWHi reHepye 6au-
3bko 13% BBI KpaiHu, 3ab6e3neyye 2/5 Hagxo-
[AXeHb BaJIOTHOT BUPYYKM, CNYrye OCHOBOIO PO-
3BUTKY Xap4oBOi i Nepepo6HOi NPOMMCIOBOCTI,
rapaHTye MpoAOBONbYY 6€3MeKy HaceNeHHs,
PO3BMTOK Ci/IbCbKMX TEPUTOPIM Ta TepUTopiab-
HUX rpomag, dopmMye noHag 70% poxigHoi Yac-
THMHU MicueBux GroaxeTiB. OgHaK edEeKTUBHICTb
BMPOOHMLUTBA  arponpoAoBO/IbY0T  MPOAYKLiT
3HAYHOI MipOI0 3a/1IeXKMTb Bif TaKMX YMHHMKIB,
AK piBeHb iHTeHcMdiKaLil BUpo6HMLUTBA Ta r'py-
HTOBa poAtodicTb. HayKkow i mpakTuKow Jose-
AEHO, L0 Ha CTaH pPOAIYOCTi I'PYHTIB BMNJ/MBAE
He JiMlle 3abe3neYeHicTb iX BOJIOro Ta AocTa-
THbOI KiNbKIiCTIO MOXMBHMX PEYOBMH, a M pea-
KUifa I'PYHTOBOro po3ymHy. binbwicTb cinbCcbKo-
rocnoJapCbKMX KyabTyp ANA aKTMBHOMO poOCTy i
PO3BMTKY NOTPe6yoTb C/IAaBOKMC/I0T abo HEMT-
pasibHOi peaKuii. Oco6aMBO YyT/IMBI A0 KUCIOT-
HOCTi IpyHTIB i AO6Gpe pO3BMBAKOTLCA JIMLLE HA
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HEMTPaZIbHUX i CNABOKMCAMX T'pyHTaxX 03MMa
NeHULA, AYMiHb, KYKypyZA3a, ropox, LyKpoBi M
KOPMOBi BYPAKM, KOHIOLIMHA TOLLO.

HuHi nnowa Kucamx rpyHTiB B YKpaiHi ne-
peBuwye 10 MaH ra. B ocHoBHOMY Le cTOCY-
eTbcAa Monicca Ta Jlicocteny, a TaKox nepes-
ripHmMx i ripcbkux paroHiB Kapnat. Y Takumx
obnactax, AK 3akapnatcbka Ta  IBaHO-
®paHKiBCbKa YacTKa KMC/IMX T[PYHTIB cArae
70%, KuiBcbKa, KMTOMMPCbKa, XMeJibHULbKA -
55-60, CymcbKa, Yepkacbka i YepHiriBcbKa -
35-40, [llonTtaBcbKa i XapkKiBcbKa - 10-15%. Y
uinoMy no YKpaiHi rpyHTH, fAKi noTpedyioTb
xiMi4yHOT Meniopauii ctaHoBnATb 36,8% Big 3a-
rasibHO1 NJoLi opHMX 3emenb [2, 3].

MornubneHHA M akTMBi3aLia npoueciB 3aKku-
C/IEHHS I'PYHTIB 3YMOBJIEHi Pi3KMM CKOpOYEH-
HAM 06cAriB po6iT 3 BanHyBaHHSA, WO 3YMOB-
NIeHO  Di3nYHOI HEeAOCTYMHICTIO BamnHAKOBMX
matepianis, HegOCTaTHLO MOIH(OPMOBaHICTIO
3EeMJIEKOPUCTYBaYiB MNPO Cy4YacHi eHepro- M
pecypcoowaHi TeXHONOrT PO3KUCIEHHA F'PyH-
TiB, BiACYTHICTIO CTUMY/IIOBAHHSA 3aX0AiB 3 XiMi-
YHOI Meniopauii rpyHTiB, 6pakom OGHAXKETHOro
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iX iHaHCyBaHHA Ta, 4acTo, HeZAO0OLiHKO
e(eKTUBHOCTI M BaXK/IMBOCTi 3raZjaHoro 3axoay
TOBapOBUPOBGHMKaMM.

AHani3z ocrtaHHiX pgocnigeHb i nyb6nika-
uiM. MutaHHA Teopii i NpakTMKKM nigBULLEHHA
poAYOCTi FpyHTIB, €(EeKTUBHOro BMKOPUC-
TaHHA MeniopaHTiB ANA PO3KMC/EHHA I'PYHTIB
3HAMLU/IM CBOE BiO6paXKEHHSI B HAyKOBMX Mpa-
UAX YKpaiHCcbkMx yuveHmx: C. A. banwka [2];
B. A. Bemnuka [4]; €. C. KoaneHnka [6];
0. A. KopuunHcbkoi [7]; T. A. Masypa [8];
B. B. Megsegesa [9, 10]; .M. Cegina,
A. W. Ta6puens, 0. U., Kaumap, 0. M. Oni-
dipa [1]; M. A. TkaueHka, |. M. KoHgpaTioK,
H. €. bopuc [11] Ta iH. OgHakK 6inbwicTb CKNa-
[OBUX Li€T NpobieMu 3anmwaloTbCA HeBUpi-
WEeHUMM M aKTyaslbHMMM Ha CyyYaCcHOMy eTani
PO3BMTKY arpornpomMmMC/I0BOro BUPOOGHMLTBA.

MeTa cTaTTi - oXapakTepu3yBaTh CTaH KMC-
JINX I'pYHTIB B YKpaiHi Ta 3anponoHyBaTH opra-
Hi3aLiMHO-eKOHOMIYHi 3axoaM M cyyacHi edek-
TUBHI TEXHOJIOMYHi pileHHA iX XiMivyHOT Meni-
opauii.

BuMKnag OCHOBHMX pe3synbTaTtiB [ocnig-
YKeHHA.

AKmyanbHicmb npobsieMu XiMi4HOT Mesti-
opayii kKucsaux rpyHmis. [lo-nepuwe, K1ucna
peakuia I'PyHTOBOro pPO34YMHY rajsbMy€ MOrau-
HaHHA KaTioHIB Ka/blilo, MarHilo, aMoHilo,
PYMHYE IPYHTOBi KOM0iaM, NMiABMULLYE AMcCnepc-
HiCTb 1 PYXOMICTb Fymycy. Y KMCAMX IpyHTax
ocslabneHa abo npunuHeHa dikcauia a3oTy no-
BiTpA, npuraylweHi npouecu amoHidikauii Ta
HiTpUdikauii, pi3Ko noripwyTbCca YMOBM a30-
THOrO XMBAEHHA [15-17].

Mo-gpyre, ronoBHe 3HAYeHHA BanHa ANA
POAKYOCTI FPYHTY NOAAra€ B TOMY, LIO BOHO
BMCTYMA€E JAXKepesoM yBiGpaHOro Kasblito,
AKMM 3anobira€ BTpaTaM HAMUiHHILWOT YaCTKM
IPYHTY - rymycy [10].

Mo-TpeTe, BanHyBaHHA 3HA4YHO MNOAINWYE
BOAHO-i3nYHi i (i3nKo-MexaHiyHi BracTmeoc-
Ti PPYHTIB. 3HMXYETbCA X WiNbHICTb, 3pOCTa€E
BOZOMPOHMKHICTb i MOpyBaTiCTb, 30i/bLIYETHCA
CTiMKiCTb I'pYHTIB 40 BOAHOT Ta BiTpoBOi eposii
[11].

Mo-yeTBepTe, YNPOAOBXK OCTAHHLOrO Yacy y
CTPYKTYpi nociBHMX now, Bigbynuca cyTTeBi
3MiHM. Y nicocTenoBii i MonicbKiM YacTMHax
YKpaiHu, e nowupeHi nepeBaXHO PyHTM 3
KMC/I0K0 peakUi€l IpyHTOBOr0 pO34MHY, OCHO-
BHi MJIOWi 3HaxoAATbCA Nif TaKMMKM BUCOKOpe-
HTabe/IbHUMKM KY/IbTYpamMM AIK COA, COHSLLHMK,
KYKypyZasa, nweHuusa, AYMiHb. Yci BOHM Hane-
¥aTb A0 KanbliediniB i 3a6e3nevyoTb HaMBK-
Wi BpOXKai Ha FPyHTax 3 HEMTpa/ibHOW peakLi-
€10 'PYHTOBOr0 PO34MHY.

Mo-n’aTte, HUHI O MiHIMYMy 3BeZeHi 06cAru
BHECEHHA OpraHiyHMx A06puB (rHiM, FHOEBI
KomMnocTM Towo). lNepeBara HagaHa disionori-
YHO KWUCAMM a30THUM J06pMBaM, BHECEHHA
AKMX Y YMCTOMY BMrAa4i CYTTEBO MOCMHJIHOE
npouecu NigKUCNEHHA IPYHTY.

Mo-wocTe, 3MiHKM KAaiMaTy 3YMOBW/IM MOLLK-
PEHHA TEMJIONOHUX  KalbUIEDINbHMUX KYJbTYp
Ja/leKO Ha nMiBHiY, WO aKTMBi3yBasio npouecu
BTPaTW IPyHTaMM KasibLiito Ta iX 3aKMcieHHs [5].

Bnnus BanHa Ha 3MiHy KucsomHocmi
rpyHmy. HagMipHy KMCAOTHICTb PpPYHTY YCy-
BalOTb LWSAXOM BarnHyBaHHSA. XiMiyHy meniopa-
Uito 34iMCHIOTb 3 METOK CTBOPEHHA OMTUMA-
JIbHOT peaKUil PyYHTOBOro po34mHy, MOBHiLIOro
3aCBOEHHA MOXMBHUX PEYOBUH 3 IPYHTY i BHe-
ceHux [06pue. [i 3a3BMYalt NPOBOAATb OAMH
pa3 3a poTauito CiBO3MiHM abo 3a KisbKa poKiB.
OcHoBHe uinboBe 3aBfaHHA - CTBOPUTU BUCOKY
O6ydepHy EMHICTb FpyHTiB, WO 3abe3nevysa-
TMMEe iX CTilKe YHKLiOHYBaHHSA 3a pi3HMX
YMOB 30BHiLLIHiX BN/MBIB 11 HABaHTaXXeHb.

BanHyBaHHA KMUCIMX FPYHTIB MoAinwye ix
di3nKo-ximMiyHi Ta arpodismyHi BIACTMBOCTI,
NO3UTMBHO BMNJIMBAE HAa PO3BMTOK KOPUCHOT Mi-
Kpodnopu i 6i0/10rivyHy aKTMBHICTb KOPEHEBMi-
CHOro Lwapy rpyHTy, 3abe3neyye 3pOoCTaHHA
06cAriB BanoBMx 300piB Ta MiABMLLIYE SAKIiCTb
BpoKato [6].

BHeceHHA BanHa MOBHOK HOPMO 3a riapo-
NITUYHOK KMC/IOTHICTIO CNpuUAE 3pocTaHHo pH
I'PYHTOBOr0 po3yMHy Ha 1,3 ogMHMUi, WO 3Ha-
YHO MiABMLLYE POAIOYICTb IPYHTY, @ TaKOX Bij-
NOBiJHO YPOXKaMHICTb Ta AKiCTb MpoAyKuii po-
C/MHHMUTBA (Tabn. 1).

1. BnaMB pisHMX HOPM BarnHa Ha 3MiHY KMCJIOTHOCTi I'PYHTY

ngma BanHa 3a Mepen 3aKknagaHHsM A0CiaY MMicna Tpbox poKiB
riZpoNliTMYHOIO BHECEHHSA BanHa pH, +
KMCJIOTHICTIO pH pH
bes BanHa 4.8 4,7 - 0,1
0,5 r.k. 4,8 5,6 +0,8
1,0 r.K. 4,8 6,1 +1,3
1,5 r.K. 4,8 6,5 +1,7

Jxepeno: 3a gaHUMM IHCTUTYTY CinbcbKoro rocnoaapctsa Moniccs.
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Bnaus sanHysaHHA rpyHmMis HaA piseHb
ypokalHocmi CiZIbCbK020CNOOApCbKUX KY-
JIbmyp ma iX AKiCHi XxapakmepucmuKu. Ximi-
4yHa Meniopauif rpyHTiB ABAAE COOOK BUCOKO-
edeKTMBHMM 3axid. YucneHHi pgocnigkeHHA
HayKOBMX YCTAHOB i MpakTMKa CBigyaTb, WO
BHECEHHA ONTUMAaJIbHMX A03 BarnHa 3abe3snevye
y cepefHbOMy MNPUPIiCT ypoxarw O03MMOI nule-
Huui go 5,5 u/ra, KyKypyasu Ha 3epHo - 4o 9,
Kaptonni - go 20, uyKkposux 6ypskKis - go 50,
ciHa 6araTopiyHmx TpaB - Ao 10 u/ra Towo.

JaHi TpuBanoro crauioHapHoro gocnaigy IH-
CTUTYTY CilbcbKoro rocnogapcrtsa Kapnartcb-
Koro perioHy HAAH woao BUBYEHHA edeKTmB-
HOCTi BamnHyBaHHA KMUCJAMX ACHOCIpMX NiCOBUX
orneeHux rpyHtis Jlicocteny 3axigHoro, npo-
BeleHoro pas 3a poTauilo cemMunisibHoi ciBo-
3MiHM, CBig4aTb Npo cepejHi NpUPOCTU BpPO-
Xato [8]:

e [LEHMUA 03MMa Nicna KOoHWUHKU - 8,0-
10,5 y/ra;

e TUEHMUA O3MMa MiCNA KYKypyAasu - 5,2-
6,5 u/ra;

e AYMiHb ApuM - 4,0-5,0 u/ra;

e KYKYypyA3a Ha cusoc - 50-60 u/ra;

e OypAKM UykpoBi - 50-80 u/ra;

e KOHIOWMHA NyvHa - 15-30 u/ra.

BanHO MO3WTMBHO BMN/MBA€E He TiNlbKM Ha
NiBMLLEHHA YpOXKalo, afie M Ha AKICTb CiNbCb-
KorocnogapcbKoi npoaykuii: Ha 30-40% 36inb-

LLIYETbCA BMIiCT GiNKa 03MMOI NweHuLi, Ha 3-5% -
BMICT KpOXMaJsito B KapTorJii TOLLO.

BapTo TaKoX 3as3HauMTM BarKJMBY NpoTMpa-
AiauiMHy posb BanHa. BHeceHHs Moro noBHo
HOPMOIO 3a TiAPONITUYHOK KUCIOTHICTIO 3Me-
HLWYE BMIiCT CTpOHUil0O i ue3sito y pocamHax
B 2-2,5 pa3a, a B OKpeMMX BMMagKax i BTpUYi
[13].

BigHoCcHO HeBesnMKe 36iNblueHHA BMTpAT Ha
BarnHyBaHHSA [103BOJISE iCTOTHO 3HM3UTMU pecyp-
COMICTKICTb Ci/IbCbKOrocnoAapCbKoi NPoAYKLiT.
Tak, nicna npoBeAeHHA XiMiyHOT Meniopauii
ANa BMpOGHMUTBA 1 T 3epHa 03MMOI MWeHML
noTpibHO Ha 15% MeHLWe 3eMeNbHOoT MJoLi, Ha
20% - nanbHOro i MacTua, ToAi AK NpOAYKTUB-
HicTb npaui 3pocTtae Ha 16%. besnepeyHo, Ba-
MHYBaHHA Le He €AMHa yMoBa CTabisbHOro
3pOCTaHHA MPOAYKTMBHOCTI  3eMJIepo6CTBa,
npote o6os’sa3koBa andA Monicca i Jlicocteny,
Ae 3 20 MNIH ra OpHMX 3eMeJ/ib Ha KMCAi FpYHTH
npuvnagace noHasa 9 MJH ra.

Pempocnekmusa numaHHA. BpaxoByroun
BaXk/IMBE 3HAYE€HHA XiMiYHOT Meniopauil y nig-
BMLLUEHHi poAtoYvocCTi rpyHTiB, 3 1965 p. 3axoau
3 BanHyBaHHA NPOBOAMIMCA 3a PaxyHOK KOLUTIB
JAeprkaBHoro 6roaxety. Lle go3sonmno gosectum
LLopiyHe BHEeCEeHHA BanHAKOBMX MaTepianiB y
1990 p. o 8 MAH T Ha naowi 1,5MAHra
(Tabn. 2).

2. 06¢caru pob6iT 3 XiMi4HOT Meniopauii KUCAnX I'pyHTiIB B YKpaiHi 3 1961-ro no 1990 p.
(cepeaHbOpiYHi gaHi)

Pokwu
MokasHMK 1961 - 1966- 1971- 1976- 1981- 1986-
1965 1970 1975 1980 1985 1990
[nowa BanHyBaHHA, TUC. ra 393,3 1186,5 1310,5 1262,2 1462,2 1564,0
BHeceHo BanHa, TMC. T 1228,4 4379,4 4662,5 4712,4 5888,4 7993,0
BHeceHo BanHa Ha 1ra, T 3,1 3,7 3,6 3,7 4,0 5,1

Mxepeno: focnigxkenHa HHL, «IHCTUTYT arpapHOT €EKOHOMIKM».

PesynbtatoM npoBefeHHA po6iT 3 BarnHy-
BaHHA KMC/AMX TpyHTiB 3a nepiog 1966-1990

Hacamnepey, Yepes 3HMKEHHA MOKa3HMKIB Ipy-
HTOBOT KMCJIOTHOCTI (Tabn. 3)

pp. CTasio MOJinWeHHA TX AKICHOro CTaHy,
3. 3MiHa KMCNOTHOCTi OpPHUX 3eMe/ib 3a pe3y/ibTaTaMM N’ATKU TYpiB arpoxiMiyHoro
06CTEeKEHHA
J0 3arasibHOi MJIoLLi OPHUX 3eMesib, %
Typ Poku CUJIbHO- cepeaHbo- nabo- HEATPA/IbHI |
06CTEXKEHHSA . PEAHBO cnaso 621M3bKi 10
Kucni Kucni Kucni .
HeuTpanabHMX
I 1966-1970 6,1 12,8 15,5 65,6
Il 1971-1975 3,8 8,5 14,2 70,4
Il 1976-1980 2,5 8,0 17,4 70,0
v 1981-1985 2,2 7,2 17,4 71,2
V 1986-1990 1,8 6,7 17,2 72,4

[xepeno: 3a gaHMMK [JepraBHOro TEXHOJIOMYHOro LeHTPY OXOPOHM POAIOYOCTi IPYHTIB.
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Tak, 3 1966-ro no 1990 p. naowWwi CMJAbHOKMK-
C/IMX I'PYHTIB CKOpOTMAMCA Y 3,4 pa3a, cepea-
HbOKMC/IMX - 1,9 pasa, a nJowa HeMTpasbHMX i
6/IM3bKMX O HEMTPAJIbHUX I'PYHTIB - 36iNbLUM-
naca B 1,1 pasa. Ue y cBow yepry gocmtb no-
3UTUMBHO BMJIMHYJIO HA YPOXKAMHICTb Ci/ibCbKO-
rocnofapCbKMx KyabTyp.

CyyacHul cmaH. 3a OCTaHHi pPOKM 06CArn
XimMiyHOT Meniopauii 3Ha4yHO  3MeHWMAUCA
(tabn. 4). Y 2019 p. 6yn0 npoBanHOBaHO JuLle
137,7 TMC. ra, 3a 06CAry BHECEHMX MeNiopaH-
TiB 378,0 Tmc. T, wo B 10,5 pa3a mMeHwe Big
piBHA, gocarHytoro y 1990 p. ta 9,8% po not-
peobu.

4. AnHamika obcAriB pobiT 3 BanHyBaHHA KMCAMX IPYHTIB B YKpaiHi 3a 1990-2019 pp.

MoKa3sHMK 1990 1995 2000 2005 2010 2015 2019
?gg”ﬁi BanHyBaHHs, 1439,2 267,8 23,9 41,6 73,2 88,1 137,7
TB:fcf“o BanHa, 7371,6 | 1423,5 169,8 243,1 340,8 454,1 378,0
BHeceHoHa 1Ta, T 5,1 5,3 7,1 5,8 4,6 5,1 2,7

Axepeno: AocnigxeHHA HHL, «IHCTUTYT arpapHOi eKOHOMiKM».

CKopoyeHHA macwTabiB ximiyHOT meniopauii
IPYHTIB Befe A0 HeratMBHMX €KOJIOMiYHMX i
€KOHOMIYHMX HacnigkiB. Bke cborogHi 3 He-
NpoBanHOBaHWUX MJIOLY LOPiYHMIM HeAo6ip Npo-
AYKUiT pOCAMHHMUTBA 3 PO3PaxyHKY Ha 3€pHO
nepeBepllye 2 MAH T. Pesynbtatn arpoximiy-
HUX OBCTEXeHb IPYHTIB CBigYaTb, WO cnocTe-
piraeTbca TeHAeHUiA A0 36iNblEHHA N0, KK-
canx rpyHTiB. OCO6MBO HEMOKOITb CUTYaUisa 3
piBHEM pojtYoCTi rpyHTIB y JlicocTteny: B WiM
30Hi 3 10 o6nacTteM smwe y Tpbox - TepHo-
NiNbCbKiM, XMeNbHMUBKIM i YepHiBeubKiM -
BiAl3HAYAETbCA HE3HaYHe CKOPOYEHHS nouy
KMCAMX I'PYHTIB, W00 pellTh 061acTen - BOHU
HEBMWHHO 3pOCTalTb.

BMicT Kasbuito B IpyHTi He nocTilHa Benu-
ymHa. MeBHa MOro KiNbKiCTb BUMTpPAYaETbCSA Ha
HenTpanizauito disionoriyHo KMcanMx dhopm Mi-
HepasibHUX o6pue (Tabsn. 5). Kpim Toro, 3Ha-
YHi BTpaTM KanbLil BigbyBalOTbCA BHACAILOK
BMHOCY MOro 3 YPOXKA€EM CiNbCbKOrocnoAapcChb-
KMX KynbTyp (Tabn. 6) Ta y pesysbraTti BUNYro-
BYBaHHA 3 OPHOro wapy rpyHty. AK 3aceiguy-
I0Tb AOCNiAXeHHSA, 3 1 ra pinni BUAYroByeTbCA
75 Kr Kanbuito. Po3mipu BTpat Kap6oHaTiB i3
IPYHTY 3anexarb Big pisHux daKkTopiB: mexa-
HiYHOro CKNaZy rpPyHTY, PiBHA KMCAOTHOCTI,
KiJIbKOCTi BUKOPUCTaHMX MiHepaibHUX A06puMB
Towo.

5. Ao3sn CaCO; pnsa HeuTpanisauii disionoriyuHo Kucamx gobpume (Ha 1 4 TykiB, L)

Jo6prBa XimiyHa dopmyna HeobxigHo CaCOs;
Cynbdat aMoHito (NH4)2S04 1,13
Kap6amig CO(NH2)2 0,8
AmiayHa ceniTpa NH4NO3 0,74
AMiayHa BoZa NH3+H,0 0,4
AMmiak pigkui NH3 1,47
Cynepdocdat rpaHy/IboBaHMM Ca (H2PO.), 0,10
CynepdochaT NopoLIKOBUIHUMA Ca (H2 PO4): 0,10
Cynepdocdat noasinHum Ca (Hz POy)2 0,10
XnopucTui Kanin K.0 0,30

Jxepeno: [JloBigHMK N0 yA0BGPEHHIO CilbCbKOrocnoAapcbKmx KynbTyp / 3a pea. M. O. AmuTtpeHko, b. C.Hocka. KuiB :

Ypoxan, 1987. C. 183.

6. CepeaHin BMHOC KasbLilo i MarHito 3 ypoxkaem (Ha 10 U NpoAyKLii, Kr) B nepepaxyHKy

Ha CaCOs3
KynbTypa CaCO3 MgCO, CyMma KapboHariB
MwenHuua o3rma 6,3 6,5 12,8
Mwenuus apa 5,6 7,8 13,4
AKuto o3mume 8,0 6,0 14,8
KyKypyA3a Ha 3epHo 13,7
AYMiHb ApUM 7,7 6,3 14,0
OBec 9,7 7,2 26,5
peyka 18,0 8,5 26,5
COHAWHUK 47,0
LlykpoBi 6ypsKu 2,9 1,3 4,2
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MpoaoB}KeHHA Tabn. 6

Cos 36,2
JIbOH-A0BryHeLb 17,1 16,4 33,5
KopMoBi KopeHenioam 0,5 1,0 1,5
Kaptonnsa 0,5 1,5 2,0
OaHOopiyHi TpaBM - CiHO 30,0 10,6 40,6
baratopiyHi TpaBu CiHO 27,0 12,5 39,5

[xepeno: JocnigxeHHa HHL, «IHCTUTYT arpapHOT eKOHOMiKM>.

HuHi 6anaHc Kanbuito 36epirae Big’eMHMM
TPEHA, a BMHOC MOro 3 rI'pyHTY MEepeBMLLYE
HaAXO4KeHHA Y 4,6 pa3a (Tabn. 7).
7. banaHc Kanbuilo B rpyHTax YKpaiiu, 2019 p.
CrartTa CaCO3

HaoxodxeHHs
BanHakoBi gobpuea, TMC. T 378,0
MiHepanbHi go6prBa, TMC. T 4,6
OpraHiyHi gobpmBa, TMC. T 139,0
Onagu, TMC. T 293,4
HaciHHA KynbTyp, TUC. T 5,78
Ycboro, TMC. T 820,8
Ha 1 ra nociBHOI njowi, Kr/ra 45,5
Bumpamu
BunyrosyBaHHA 3 OPHOro wWapy rpyHTy, TMC. T 1483,3
BuHOC ypoxKasmu, TUC. T 740,2
HeMTpanisauia KMCNOTHOCTI TyKiB, TMC. T 1576,2
Ycboro, TMC. T 3799,7
Ha 1 ra nociBHOT nJjowi, Kr/ra 210,6
banaHc Kanbuito (), TMC. T -2978,9
Ha 1 ra nociBHOT naowi, Kr/ra -165,1

[xepeno: 3a gaHnMMK HHL, «IHCTUTYT arpapHOT EKOHOMIKM».

[Ansa npoBefeHHA HayKOBO O6GI'PYHTOBAHOIO
UMKAY XiMivyHOT Meniopauii Ta 3abe3neveHHs
NO3UTMBHOIO GaslaHCy Kasjbuilo Yy rpyHTax
HeobxigHO 36i/blIMTM 06CArM  BamnHyBaHHSA
I'pyHTIB M fgoBecTu ix piBeHb go 1400 Tuc. ra
LLOpiYHO.

lMpobaemu ximMiyHOT Meniopayii rpyHmis
ma waxu ix po3s’a3aHHA. locTayaHHs Ban-
HAKOBMX MaTepiasiB CiZIbCbKOMY rocnogapcTBy
[0 90-x poKiB 3A4iMCHIOBaNIM NOHaZ ABaAUATb
NigNpUEMCTB, NiANOPAAKOBAHUX Pi3HUM BiJOM-
cTBam. Y 30Hi lNonicca OCHOBHWUMM BamnHAKOBM-
MM f06pMBaMM GYyM BanHAHO-CipyaHi Bigxoau
P0o310/1bCbKOro ripHMYo-36aravyBasibHOr0 KOM-
6iHaTy JIbBiBCbKOT 06/1acTi, AKi 3a AKIiCTIO He
NnocTynasmca BMCOKOE(MEKTUBHOMY XiMiYHOMY
MeniopaHTy - BanHAKOBOMY GOpOLLHY, NpoTe iX
3aBO3M/IM HedocTaTHbo (Ao 40% Big notpedw).
Ha cboroaHi o6¢carv BMA0GYTKY BarnHa CKOPOTH-
ca go 5-30 TMC. T Ha piK, WO He MoXe 3abes-
neuntn akTMyHy Moro notpeby. MosoBHa ne-
peBara MmicueBux BanHAKOBUX J00OpMB - Le Bij-
HOCHO MpOCTa TeXHo/oriA BMPOOHMUTBA, a Ta-
KO Hab/MKEHHS A0 Miclub CMOXKMBAHHA, LLO
3HaYHO CKOPOYYE BMTPATU Ha TPAHCMOPTYBaHHS
i BiAnoBigHO Ha BanHyBaHHSA B UisioMy. OAHak
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pO3paxyHKM MOKa3ytoTb, LU0 Yepe3 BUMCOKY Bap-
TiCTb TPaHCMOPTYBaHHA E€KOHOMIYHO HezoUisb-
HO MocTavaTH BarnHAKOBI MaTepiaan y BigaaneHi
perioHu, AK, HanpuKnag, i3 Po3gonbcbKoro rip-
HWY0-36aradyyBasibHOro KombiHaty JIbBiBCbKOT
o6nacti B }KUTOMUPCbKY, BOAMHCBKY YK BiHHM-
LbKY 06/1acTi, Wo (PakKTUYHO CTPMMYE pobOTH 3
XiMiUHOT MeniopaLii KUCAUX PPYHTIB.

Y peB’ATH 06/1acTAX HWHI NpauolTb LEeXH 3
[06yBaHHA i nepepobku MmicueBmMx KapboHart-
HUX Mopig (Kpewnau, Meprento, BanHAKiB Ta
iH.). YTiM y 6inblwoCTi 3 HUX NPOAYKTMBHICTb
Hapa3i AocuTb HM3bKa (15-20 TMC. T y piK).
Mpn LbOMY BapTO 3ayBaXXWMTH, LLUO 3HAYHOK Mi-
pol0 BOHA 3a/IeKMTb Bif KAIMaTUYHMX YMOB,
OCKiJIbKM B TEXHOJIOriT NPUrOTYBaHHA MicLeBMUX
MesniiopaHTiB MNepeBaXHO BMKOPUCTOBYETbCA
NpUPoOAHE CYLUiHHA.

Y Micuax po3TallyBaHHA LIYKPOBMX 3aBOAiB
CiZIbCbKOrocnogapCbKMMM NignpueMcTBamMm o-
CUTb YaCTO 3aCTOCOBYIOTbCA BanHOBMICHI Big-
XOAM LYKPOBOi MPOMMCJIOBOCTI - fiedeKart, AKWUM
mictntb go 70% CaCOs, 0,3-0,5% N, 1-2% P,0s,
0,6-0,9% K,O ta go 15% opraHiyHMX peYOBUH.
BHeceHHs pedekaty cnpuAe He avwe nigsu-
WEHHI0 YPOXKAMHOCTI  CiNbCbKOrocnoAapCbKmx
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Ky/NbTyp (LyKpoBux 6ypsKiB - 20-40 u/ra, o3u-
MOT nweHuui - 5-6 u/ra, 6aratopiyHMX TpaB -
fo 10 u/ra), a 1 Ha 0,2-0,4% 36i/blUye BMiCT
LYKPY B LYKpPOBWX BypsKax. BHeceHHsa Moro Bu-
ABNAE MO3UTMBHY Ail0 3a/eXHO Big 403u i Me-
XaHiyHoro cknagy rpyHrtis npotarom 5-10 po-
KiB. ¥ 2019 p. 6yno BMpo6GiEHO 6/M3bKO
900 t1C. T gedekarty, WO 3a CNPUATIMBUX YMOB
Jo3sosmno 6 nposanHyBatM 180-225 Tuc. ra
KMCMX 3eMeSb, MpoTe Le He 3abe3neumnsno da-
KTUYHY NoTpeby y BanHyBaHHi.

Pasom i3 TMM cniig BU3HATU - TpaaULiMHi Te-
XHonorii npoBeAieHHA XiMi4yHOI Meniopauii 3a-
JMLWIAKTLCA AOCUTb PeCcypco- M eHeproBuTpart-
HUMM. Y UbOMYy 3B’S3KY Ha3pina 06’€KTMBHa
notpe6a B NMpMHUMMOBO HOBMX Nigxodax A0 BM-
pilleHHsA Npo6/sieM BarnHyBaHHA KUCAMX FPYHTIB
3 0060B’A3KOBMM NEpPEXoOM Ha pecypco36epi-
ratoydi TexHonorii. Lle 3yMOBNEHO TaKOXK i TMM,
WO 3a TpaaMuUirMHOi TEXHOosoriT npouec BanHy-
BaHHA [JOBOJIi 4acTO JOpPOroBapTiCHMM 3axij i3
TpMBa/IMM NEpPIoIoM OKYNHOCTi. HasABHi M Tex-
HONOriYHi TpyAHOLLi, NoB’A3aHi 3 HeO6XiAHICTIO
pPiBHOMIPHOIrO BHECEHHA PO3MEeSIEHUX Meniopa-
HTiB @60 BOJIOrMX BanHSAKOBMX MaTtepianis (Bar-
HAKOBMM LWaM, AedekaT Towo). e ogHa npu-
YMHa, WO YacTO CTPUMYE MpOBEAEHHA POGIT i3
BarHyBaHHA Ta 3MYyLIye arpapiiB BigMOBAATMCA
Bi4 TaKoro 3axody - BMCOKi 4031 MeniopaHTiB,
AKi NOTPIGHO BHOCUTU ANA PO3KMUCIEHHA I'PYH-
TiB Ta NOPiBHAHO BWMCOKi BMTpaTM Ha iX TpaHC-
NnopTyBaHHA.

AsibmepHamusa mpaduyiliHUM MmexHoJo-
2iAM B8anNHyBaAHHA rpyHMis8 - 2paHy/ibOBAHI
BanHoB8MicHi dobpusa. OgHMM i3 nepcnekTu-
BHMX LWAAXIB BMPilLEHHA iCHY040T npo6aemun B
CYYaCHMX YMOBaX € BMPOBHMLTBO M LUMPOKE
3aCTOCYBaHHA rpPaHY/IbOBaHUX BanHOBMICHMX
no6pu.  Cepes  HaMbGiNblUMX  BANHAKOBUX
Kap’epiB KpaiHu, Ae 34IMCHIOETbCA MOro BUPO-
6HUUTBO, BMPpi3HAOTbCA MpAT «TepHoninbCb-
KM Kap’ep», TOB «PisTpena», TOB «Topro-
BUM AiM «IHTeparpoiHBecT», TOB «CnaByTa-
Kanbuin» ToproBoro aomMy «YKpanbsiHc», TOB
«EHpgtopeHCc»>.

Mo-nepwe, nosBa Ha PWHKY HOBWMX rpaHy-
IbOBaHUX (POPM BaNHAKOBMX MENIOPaHTIB, AKi
He MoCTynalTbCA 3a e(DEeKTUBHICTIO nepes nu-
nonoAibHMMM MaTepianamu, A03BOJIAE 3HAYHO
CMPOCTMUTM TEXHOAOrT TX 3aCTOCYBaHHSA i BHO-
CMUTU SIK CaMOCTIMHO, TaK i B MOEAHAHHI 3 iH-
WKMMM MiHepasbHUMM J06pUBaMM 3a AOMOMO-
rol CTaHAapTHMX po3KMaadis fobpme. [pu
LUbOMY 3’ABNAETLCA MOXJMBICTb JIOKa/IbHOMO
BHECEHHA BarHAKOBMX MartepianiB y rpyHT
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OKpemo abo B MOEAHAHHI 3 iHWMMM BMAAMM
n06prB. Takui cnoci6 BHECEHHA MeniopaHTiB
3a6e3rneyvye OKYMHICTb iX 3aCTOCYBaHHSA YXKe B
nepwui pik HaBiTb Ha r'pyHTax i3 cepeaHboio
NoTpe6oIo Y BarnHyBaHHi.

Mo-apyre, 3a BMKOPMCTaHHA IpaHy/IbOBaHMX
dopM MeniopaHTiB YCyBalOTbCA TEXHOOriYHi
TPYAHOLLi 3acCTOCyBaHHA BanHAKOBMX MaTepia-
NiB Ta 3HMXKYKOTbCSA BMTPATM Ha X BHECEHHA,
NoCTaE MOXMBICTb THYYKOT 3MiHM [03M, CMo-
co6iB i TepMiHiB BHeceHHA MeniopaHTiB. [pu
NOPiBHANbHMX AOCNIAXEHHAX Ha MONAX, Ae 3a-
CTOCOBYBAJIM rpaHy/IbOBaHi MeliopaHTU B J03ax
500-600 kr/ra, Ta Ha NoaAX, Ae BarnHO BHOCU/IM
y HOpMi 5-6 TOHH/ra, NpupicT ypoxKanHOCTi 6yB
NpakTMYHO OAHaKOBMM. Lle BKasye Ha Te, WO
HaBiTb HEBMCOKi 103U FpaHy/IbOBAHOr0 BarHAKY
3a MpaBWJ/IbHOT TEXHOJIOrii MOro 3acToCyBaHHS
CMPOMOXKHi aKTMBYBaTM I'PYHTOBi OOMiHHiI npo-
Lecu Ta peanisyBaTM MOTEHUia/N YPOXKAMHOCTI
Ci/ZIbCbKOrocnoAapcbkux KynbTyp. Kpim TOro,
3’ABNAETbCA MOX/IMBICTb TPAHCMNOPTYBaHHA Ba-
MHAKOBMX JOOPUB Ha BEJIMKI BiACTaHi, wo ne-
PEeTBOPIOE X Ha Oifbll AOCTYMHi AN YKpaiHCb-
KMX arpapiiB Ha BCi TepuTOpii KpaiHu.

Mo-TpeTe, AOCMTb BaXJIMBO, WO CepejHs
BapTiCTb AKICHMX rpaHy/bOBaHMX MesliopaHTiB
3HaxoaMTbcA B mexax 3000-3500 rpH/T, TOMy
HaBiTb 3a BHeceHHA 0,5 T/ra BuTpatH Ha Bar-
HyBaHHA cTaHOBMTMMYTb 1500-1800 rpH/ra,
3a6e3neyyoum MpupicT ypoxamHocTi 3-5
YMOBHMX 3€PHOBMX OAMHMLb, WO YXe B nep-
WKM  pik BWMKOPMUCTaHHA JO03BOJISIE OKYMUTH
3rajaHmi 3axig. TakMM YMHOM, BamnHyBaHHS
IPYHTIB Y CYYaCHMX YMOBax €KOHOMIYHO BM-
npaBAaHe Ta TEXHO/IOTYHO AOCTYMNHe.

Mo-yeTBepTe, BWKOPMCTAHHA [paHy/1boBa-
HUX BaNMHOBMIiCHMX A0OPMB: aKTMBi3ye Gionori-
YHY aKTMBHICTb I'PYHTY 3aBASKU PO3BMTKY MiK-
pOOpraHi3miB; peryne M niaTpMMye ontmMma-
JIbHi ANA CiNbCbKOrocnofapCbKMX KyJsbTyp Mo-
Ka3HWMKM peaKuii rpyHTOBOr0 pO34MHy; 3abes-
nevyye poC/IMH AOCTYNHUM KanbLiem; noninwye
CTPYKTYPY [IPYHTY, (OPMYKYM arpoOHOMIYHO
LUiHHY rpyAoyvKyBaTO-3€pHMUCTY CTPYKTYpY; Nia-
BMLLUYE EMHICTb KaTiOHHOro O6MiHy Ta nosin-
wye OydepHiCTb; 3MEHLIYE PU3MKM nicnaaii
3aCTOCyBaHHA necTMumiis i repbiumais (npo-
ABM  (PITOTOKCMYHOCTI); nigBuye edeKTus-
HiCTb Ai1 MiHepanbHMX [06pUB (ZOCTYMHICTb
MaKpo/Me30/MiKpoeneMeHTiB  36inblyeTbCA
40 30%), Wo y CBOK Yepry no3MTMBHO BMNIMBAE
Ha arpoOHOMIYHY i EKOHOMiYHy iX edeKTMB-
HiCTb; CNpPUAE 3aTPMMYBAHHIO Ta HAKOMUYEHHIO
BOJIOrM B I'PyHTaxX, WO 0CO6/IMBO NPOABAAETLCA
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B YMOBax BWNagaHHA HEBEJIMKOI KinbKoCTi
onaais.

Y paioHax po3TallyBaHHS KMC/MX ['PYyHTIB
6e3 LIMPOKOMACWTAOHMX Po6IT 3 iX XiMmivHOI
meniopauii He MOXHa JOMOITMCA BMCOKOro
piBHA NPOAYKTUMBHOCTI 3eMIepo6CTBa, MaKCU-
MaJ/IbHOr0 BMKOPMUCTAHHA BCiX BMPOOHUYMX pe-
CypciB Ta peanizayii reHeTUYHOro noTeHuiany
COpTiB Ci/ZIbCbKOrocnoAapCbKux KynbTyp. Ban-

HYBaHHA MOBWHHE CTaTK NPIOPUTETHUM Hanpsa-

MOM iHTeHcudiKauii 3emnepobeTea Ha lMonicci
Ta B Jlicocteny YKpaiHu, e CKOHLEHTPOBAHO
noHag 50% KuMcaux rpyHTiB. Po3paxyHKM eKo-
HOMiYHOT edEKTMBHOCTI BHECEHHA BarHa Y
2019 p. noKasyoTb, WO KOXHa FPpMBHSA, 3aTpa-
YyeHa Ha BMKOPMCTAHHA BarHAKOBMX MaTepia-
niB, 03BosA€ oTpuUMaTH 1,39 rpH YmcToro Ao-
xo4y (tabn. 8), 3a YMOBM 3aCTOCYBaHHA rpa-
HY/JIbOBaHMX MeJIIOpaHTiB OKYMHICTb 3axoay
6yae We BULLOH.

8. EKOHOMiYHa e(DeKTMBHICTb BanHyBaHHA KMUCAMX I'PYHTIB B YKpaiHi, 2019 p.

BapricTb YMOBHO 4MCTMI Joxia
lpoBanHoBaHa B
Kpaitia naowa npupocTy uTpaT1 Ha
T™C ra; yposkato, BarHyBaHHA, yCbOro, Ha 1 rpH
) TUC. TPH TMC. TPH TUC. TPH BMTpaT, IpH
YKpaiHa 137,7 165240 69056 96184 1,39

[xepeno: AocnigxeHHa HHL, «IHCTUTYT arpapHOT eKOHOMIKM>.

BucHoBKM. 1. OAHMM i3 BaxK/IMBMX HanpsA-
MiB MiABMLLEHHA POAKYOCTi KMCAUX F'PYHTIB €
BanHyBaHHA. EKOHOMiYHa ouiHKka edeKTUBHO-
CTi BanHyBaHHA I'PYHTIB CBiAYMTb, WO BUTPATU
Ha MOro nNpoBEAEHHA OKYMOBYHOTbCA MPUPOC-
TaMM BPOXKato Ta CNpuATb NiABMLLEHHIO AKOC-
Ti CiNbCbKOrocnofapcbKoi NpoayKuii.

2. He3BaxkawuM Ha BMCOKY €KOMOTriYyHy
e(eKTMBHICTb BanHyBaHHA, O6GCArM Ta AKiCTb
UMX POGIT 3a OCTaHHi pOKM He BiAMOBiAalOTb
dakTMyHMM notpebam 3emnepobetea. TaK, y
2019 p. nsowi NpoBanHOBaHUX IPYHTIB CKOpPO-
TMAUCA nopiBHAHO 3 1990 p. y 10,5 pasa.

3. 3MeHweHHA macwTabiB xiMiyHOT Menio-
pauii rpyHTiB Beje A0 HeratMBHMX €KOJIoriy-
HMX i eKOHOMiYHMX Hacniakie. Tak, LWOpPIYHUM
HeJo6ip NpoAyKUii pOCAMHHMUTBA Yepe3 Haj-
MipHY KMCNOTHICTb FPYHTIB Y NepepaxyHKy Ha
3€pHO CTaHOBMTb NMoHag 2,0 MAH T, WO OUiHI0-
€Tbca B 10-12 mnpg rpH. Pasom i3 TuM, 3a pe-
3yAbTaTaMM arpoxiMiyHMX OBCTEXEeHb PYHTIB
crnocTepiraetbCa TeHAeHUia A0 36i/blUeHHS
NA0L, KUC/IUX FPYHTIB.

4. OCHOBHOI MPUYMHOK 3MEHLLUEHHA 06CA-
riB BanHyBaHHA I'PYHTIB CTas0 CKOpOYeHHA @i-
HaHCYBaHHA NPOBEAEHHA TaKMX poo6iT i, AK Ha-
CNifloK, BiA’eMHMM GanaHC Kajblilo B 3emse-
po6CTBi Ta HeAOOIp ypoKato.

5. Ana noganbworo nigsuLeHHA edeKTmB-
HOCTi pO6iT 3 XiMiYHOT Meniopauii KUCAnX rpy-
HTiB HeobxiaHo:

e 00CArM BarHyBaHHA IPYHTIB NPUBECTU Y
BigMNOBiAHICTE i3 noTpe6aMM 3emMIepobCTBa,
30KpemMa, 3 MeToK 3abe3neyeHHsA HayKoBO 00-
I'PYHTOBAHOrO UMKY XiMiYHOT Meniopauii rpyH-
TiB Ta JOCArHEHHA MO3UMTUBHOIO 6GanaHcy

EkoHomika AlK, 2021, Ne 4

Ka/bLitlo y rpyHTax 06CArn BamnHyBaHHA CAij
npoBoaMTH Ha naowi 1400 TMC. ra wopivHo;

e PO3rIAHYTU MOXAMBICTb WoA0 (iHaHCy-
BaHHA pob6iT 3 XiMiyHOI Meniopauii rpyHTiB 3a
pPaxyHOK KOLWITiB AepKaBHOro ta Micuesmx 6to-
AXeTiB, pi3Ke CKOPOYEeHHSA AKOro NpMs3Beno Ao
(hbaKTUYHOr 0 NPU3YNMHEHHSA LMX POBIT;

e [N 3MEHLWEHHA BWUTpaT Ha BamnHyBaHHA
IPYHTIB  AOUiNIbHO WMpLIEe BMKOPUCTOBYBATH
MicueBi nNoknagu KapboHaTiB Ta CTMMyOBaTH
PO3BUTOK BiTYM3HAHOT iHAYCTPii BMPOOHMLTBA
rpaHy/IbOBaHUX BaMHAKOBMX J06GPMB, peHTa-
GEeNbHICTb 3aCTOCYBaHHA AKMX y 2-2,5 pasa
BMLLA, HiK TpaAMUiMHMX BamnHSAKOBMX MaTepia-
niB.

6. BMKOpUCTaHHA rpaHy/IbOBaHOro BanHAKY
3YMOBJIIOE LWBMAKE PO3KMC/IEHHA [PYHTIB Ta
CNpUAE NiABULLEHHIO YPOXKAMHOCTI Ci/ibCbKOro-
cnofapcbkMx KynbTyp Ao 30%, 3abe3snevytoumn
OKYMHIiCTb 3axoAiB 3 Meniopauii KMCAMX 3e-
MeJb yKe B NepLUmi piK ix NpoBeaeHHs.

7. 3a BMKOPWUCTaHHA rpaHy/boBaHUX OpM
MeJTiopaHTiB YCyBalOTbCA TEXHOJIOTYHI TpyaHO-
Wi 3acToCyBaHHA BarHAKOBMX MaTepianiB Ta
3HMKYIOTbCA BUTPATM Ha iX BHECEHHSA, WO A0o-
3BOJIIE 3HAYHO CMPOCTUTU TEXHOAOrIT iX 3acTo-
CYBaHHA i BHOCMTM SIK CAMOCTiMHO, TaK i B Mno-
€4HaHHI 3 iHWKMMKM MiHepasibHMMKU [0OpMBaMM
3a JOMNOMOroK CTaHAApTHMX PO3KMAadiB A06-
pVB, CTaE MOXJIMBOK Hy4YKa 3miHa 403, CNoco-
6iB Ta TepMiHiB BHeCceHHs MeniopaHTiB. Kpim
TOro, 3’AIBNAETbCA MOX/MBICTb TPaHCNOPTYBaH-
HA BanHAKOBMX A0OPMB Ha BeJIMKi BigCTaHi, Lo
NepeTBOPHOE X Ha Giflbll AOCTYMHi ANS YKpaiH-
CbKMX arpapiis Ha BCiM TepuTopii KpaiHu.

8. Po3B’A3aHHA nNpobaem XiMiyHOT meniopa-
uii  KMCAMX  TIpyHTIB  MnoTpebye Ccepro3HOT
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AeprKaBHoT nigTpuMMKM. [o3adk T BUpileHHA
Ha piBHi AepKaBHOT NONITUKM CTBOPUTb YMOBMU
ANnA 30i/blUEHHA BaJIOBOr0 BUMPOOHMLTBA MPO-
AYKUiT, epeKTMBHIWOI poHAoBIAAAYI, @ TaKOX
CNpUATUME 3HUKEHHIO Aerpajauii rpyHTiB.

Y uinoMy opraHisauinHi, TexHosoriyHi, 6to-
AXKeTHO-(iHAHCOBI 3axoAM LWOAO PO3KMCIAEHHSA
IPYHTIB BMCTYNalOTb 3aropyKow 36i/blUeHHA
BaJ/I0BOr0 BUPOOHMLTBA CiIbCbKOroCnoAapCbKoi
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Khodakivska O. V., Hladunenko R. V., Korchynska S. H., Tkachuk L. P. Chemical reclamation of acid soils: organizational
and economic measures and modern technological solutions

The purpose of the article is to reveal the current state of acid soils in Ukraine and to offer organizational and economic
measures and modern effective technological solutions for their chemical reclamation.

Research methods. The research was based on general scientific and economic research methods, scientific works of Ukrainian
and foreign scientists on issues related to expanded reproduction of soil fertility and their chemical reclamation. Analytical and
statistical tools and empirical approach allowed to determine the benefits of acid soils liming and calculate the economic effect of
organizational and economic measures and technological solutions. The abstract-logical approach allowed to develop recommenda-
tions on reclamation ways for acid soils with the usage of modern technologies and organisational measures, as well as to formulate
appropriate proposals and conclusions.

Research results. It has been proved that one of the important directions for increasing the fertility of acid soils is liming.
Economic evaluation of the efficiency of soil liming shows that the costs of its implementation are recouped by yield increases and
contribute to improving the quality of agricultural products. Despite the high environmental efficiency of liming, the volume and
quality of these works in recent years do not meet actual needs of agriculture. Thus, in 2019, the area of limed soils decreased by
10.5 times in comparison to 1990. In turn, the reduction of chemical land reclamation leads to negative environmental and econom-
ic consequences. Thus, the annual shortage of crop products due to excessive soil acidity in terms of grain is more than 2 million
tons, which is estimated at UAH 10-12 billion. At the same time, the results of agrochemical surveys of soils show that there is a
tendency for increase of acid soils areas.

Scientific novelty. The use of granular limestone has been proposed as one of the modern and highly effective measures for
reclamation of acid soils, which ensures their rapid deoxidation and helps to increase crop yields by up to 30%, ensuring the payback
of measures for reclamation of acid soils in the first year. It has been also established that the usage of granular forms of amelio-
rants eliminates technological difficulties during the use of limestone materials and reduces the cost of their application, which
greatly simplifies the technology of their application both separately and in combination with other fertilizers using standard
spreaders. In addition, it is possible to transport lime fertilizers over long distances, which makes them more accessible to Ukraini-
an farmers countrywide.

Practical significance. The following directions to increase efficiency of works on chemical reclamation of acid soils were of-
fered: provision of scientifically substantiated cycle of chemical reclamation of soils and achievement of positive balance of calci-
um in soils by carrying out annual liming on the area of 1,400 thousand hectares; financing of works on chemical reclamation of
soils at the expense of means of the state and local budgets which sharp reduction led to actual suspension of these works; exten-
sive use of local carbonate deposits and stimulating development of the domestic industry for the production of granular limestone
fertilizers, the profitability of which is 2-2.5 times higher than traditional limestone materials. Tabl.: 8. Refs.: 17.

Keywords: liming; acid soils; melioration; soil fertility; state support; granular lime fertilizers.
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Xodakosckaa O. B., nadyHeHko P. B., Kop4duHckas C. I., Tkauyyk /1. . XuMu4eckas mesiuopayus KuUC/bIX NOYB8:
0p2aHU3aYUOHHO-3KOHOMUYeCKUe Mepbl U COBPeMEeHHble MeXHOo/I02u4ecKue peleHus

Llenb cmambu - oxapakmepu3o8ame COCMOAHUE 2PYHMOB 8 YKpauHe U NpedsioxXUmb 0p2aHU3auyUOHHO-IKOHOMUYeCKUe Mepbl U
cospemeHHble 3eKmusHble mexHo02u4ecKue peleHUs Ux XuMuyeckol meauopayuu.

Memoduka uccnedosaHuA. OcHosol ucciedosaHull NOCAYKUAU 0buwjeHayYHble U IKOHOMUYecKue Memoobl UCC/1e008aHUA, Hay4-
Hble pabombl YKPAUHCKUX U 3apY6exHbIX Y4eHbIX N0 80NPOCAM PacwupeHHO20 80CNPou380OCMBa Niodopodus NoYs8 U UX Xumuye-
cKkoli mesluopayuu. AHaJIUMUKO-cmamucmuyeckuli uHcmpymeHmapul u 3Mnupuydeckuli no0xod no380/1u/iu onpedesiumb npeumyuje-
CMBa U3B8eCMKOBAHUS KUCJ/IbIX NOY8 U paccHumamb 3KOHOMUYecKul 3¢hhekm opaaHuU3ayuUOHHO-3KOHOMUYECKUX Mep U mexHosi02uye-
CKUX peweHull. A6cmpakmHo-s02udeckuli nodxod no3sosaus paspabomams pekomeHOauuu omHocumesibHo nymeli meauopayuu
KUC/IbIX NOYB C UCNO/1b30BAHUEM COBPEMEHHbIX MexHo/102ull U Op2aHU3ayUOHHbIX Meponpusmull, a makxe cgopmy/iuposams Coo-
maemcmayoujue NPedIoKeHUA U B8bIB00bI.
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Pe3ynbmamel uccaedosaHus. /[JokazaHo, Ymo OOHUM U3 BAXKHbIX HanpasaeHul nosblweHUs ni00opodus KUC/bIX NOYB AsJise-
MCA U3BeCmMKoBaHUe. DKOHOMUYECKas OUeHKa 3ekmusHOCMU U3BECMKOBAHUA NoYs8 csudemesibcmsyem, Ymo 3ampambl Ha e20
nposedeHue OKyNnarwmcA Npupocmamu YpoxaA U cnocobCmayrm Nno8bIWeHU Kayecmsa ce/ibckoxo3alicmaeHHol npodykuyuu. He-
CMOMPSA Ha BbICOKYIO 3K0JI02U4ECKY0 3hheKmuBHOCMb U3BECMKOBAHUS, 06beMbl U Kayecmso 3mux pabom 3a nocsiedHue 200bl He
coomsemcmaylom Hakmuyeckum nompebHocmam 3emaedenus. Tak, 8 2019 2. niow,adu NPou3BECMKOBAHHbLIX NOYB COKPAMUJIUCH
no cpasHerur ¢ 1990 2. 8 10,5 pa3. B c8ot o4epedb cokpaujeHue macwmabos Xxumu4veckol mesuopayuu no4ys sedem K Heaamus-
HbIM 3K0JI02U4eCKUM U 3KOHOMUYECKUM nocsiedcmsusM. Tak, exe200Hblll Hedobop npodyKyuu pacmeHuUesooCcmaa 4Yepes 4Ypesmep-
HYI0 KUC/IOMHOCMb NOY8 8 nepecyeme Ha 3epHo cocmassiaem 6osee 2,0 MIH MOHH, Ymo oyeHusaemca 8 10-12 mapd epH. BMecme ¢
meM, pe3y/ibmamel azpoxXumMuyecKux obcaedosanuli no4ys caudemesibCmBYOM, 4Ymo Haba00aemca MeHOeHYUA K YBeaUYEHUI0 NJio-
wadell KUC/IbIX NOYB.

dnemeHmbl Hay4HoU HOBU3HbI. [1ped/I0KeHO KaK OOHO U3 COBPEMEHHBIX U BbICOKO3I(PEKmMuUBHbIX Meponpuamuli meauopayuu
KUC/IbIX NOYB UCNOJIb308AHUE 2PAHY/IUPOBAHHO20 U3BECMHAKA, Ymo obecnequsaem 6bicmpoe UX pAacKuc/ieHus u cnocobcmsyem
nosblWweHUK ypoxxalHocmu ceslbckoxo3alcmaeHHbIX Kyabmyp 0o 30%, obecnedusas okynaemocms meponpusmull no mesauopayuu
KUC/IbIX 3eMesib yxKe 8 nepsbili 200 ux nposedeHus. TakKe YycmaHos/1eHo, Ymo nNpu UCno/ib308aHUU 2paHy/IUPOBAHHbIX (hOPM Mesluo-
PaHmMo8 YycmpaHAIMCA mexHo02u4ecKkue mpyoHOCMU NPUMEHEHUA U3BECMKOBbLIX MAMepuasios U CHUXAMCA 3ampambl HA UX BHE-
ceHue, Ymo no380JiAem 3HAYUMe/IbHO YNPOCMUMb MeXHO/I02uU UX NPUMEHeHUA U BHOCUMb KAaK CaMoCmoAmeslbHo, Mak u 8 Co-
YemaHuu ¢ Opy2umMu MUHepasibHbIMU YOO6PEeHUSMU C NOMOUib0 CMaHOAapmHbIx pasbpacsisameneli ydob6peHuli. Kpome moeo, noss-
JIAGMCA BO3MOXXHOCMb MPAHCNOPMUPOBKU U3BECMHAKOBbLIX YO0bpeHuUll Ha 60/bwue pacCmoAHUA, Ymo npespawaem ux Ha 6osee
docmynHble 0718 YKPAUHCKUX azpapues Ha sceli meppumopuu CMpaxsbl.

Mpakmuyeckas 3Ha4yumocms. [IpedsioxKeHbl HanpassieHus nosbliweHUs 3ggdekmusHocmu pabom no xumuydeckol mesauopayuu
KUC/IbIX no4s, Komopble npedycMampusaiom: obecneyeHue Hay4Ho 060CHOBAHHO20 YUK/IA XumMuydecKol mesuopayuu no4ys u docmu-
JKEeHUA NoJIoumesibHo20 6a/1aHCa Kasbyua 8 NOYBAX NymMem NnposedeHUs exe200H020 U3BeCmMKOo8aHuA Ha naow,adu 1400 meic. 2a;
¢uHaHcuposaHue pabom no xumudyeckol mesiuopayuu no4ys 3a cHem cpedcma 20Cy0apCmseHHO20 U MeCmHbIX brodxemos, pe3koe
COKpaujeHue Komopozo npusesio K pakmuyeckomy NpuoCMAaHos/IeHUo 3mux pabom; WUPOKOe UCNO0/Ib308aHUe MeCmHbIX 3anexel
KapboHamos u CMuMy/IUpO8aHUE passumuA omevyecmaeHHol uUHOYCmpuU NPou380OCMBa 2PAaHYIUPOBAHHbIX U3BECMHAKOBbIX YO06-
peHuli, peHmMabesIbHOCMb NPUMEHEeHUS Komopbix 8 2-2,5 pasa sbiwe, 4emM mpaduyuoHHbIX U3BeCMHAKOBbIX Mamepuasios. Taba.: 8.
bubnuoep.: 17

Kniouesble cnios8a: u3secmrkosaHue; KUC/ble NOYBbl; Meuopayusa; naodopodue nous; 20cy0apcmaeHHaa noddepKKa; 2paHy/iu-
pOBaHHbIe uzgecmbcodepkawjue yoobpeHus.
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