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JIAXHY HIABUIIEHHA E@EKTUBHOCTI 3EMJIEKOPUCTYBAHHA
IIPU BEJAEHHI OCOBUCTOI'O CEJISAHCBKOI'O 'OCIIOJAPCTBA

Meta. BuBueHHs arpoeKonoriyHoi e()eKTUBHOCTI 3aCTOCYBAHHS KPEMHIEBO-KaJIHHOTO MT03aKOPEHEBOTrO Ti-
JUKWBIICHHS OBOYEBUX KYJBTYp Ha ()OHI MiHepaiIbHOI Ta opranigyHoi cucteM noopusa. Meroau. IlonpoBuit, Ximig-
HUIi aHani3, cratuctiyHuil. Pesyaprarn. Bumict ximiunux enementis (Cd, Co, Cr, Cu, Fe, Mn, Ni, Pb, Zn,) B rpyH-
Ti B )KOIHOMY 3 BapiaHTiB JOCIiTy HE NMEPEBUIIYBAB ITPAHIIHO JOITyCTUMY KOHIIEHTPAIif0. AHANI3 JaHUX YPOXKAIO
32 2016-2018 pp. moka3zas HOCTOBIpHY NPHUOaBKy BPOXKar0 TOMATIB Ta HEPLIO COJIOAKOr0 Ha (POHI BHECEHHS OpraHi-
YHHUX OOPHUB Ta MOJBIHOTO MO3aKOPEHEBOTO MimkuBIeHHS: B 2016 pormi MakcuManbHa MpubOaBKa BPOXKAI0 Ha
JlaHOMY BapiaHTi cknazgae 13,2 1/ra st TomatiB Ta 5,2 T/ra 1uis nepio cosiogkoro; B 2017 poui i ToMaTiB —
11,1 t/ra ta 7,8 T/ra 1t nepiro conoakoro; B 2018 pori mis tomaris — 13,8 T/ra ta 7,8 T/ra I HEPIO COIOI-
KOT0. AHaJi3 SKOCTI BPOXKaK TOMATIB Ta MepIo coytonkoro B 2016-2018 pp. mokasas, 10 Hi B OJHOMY i3 3pa3-
KiB BMICT Ba)KKUX METAJiB HE NIEPEBUIY€E TPAaHIMIHO JOIYCTHMY KOHIICHTpamito. Po3paxyHkn eKOHOMIYHOI ede-
KTHUBHOCTI Bpoxaro 3a 2016-2018 pp. BU3HAYMIH, IO KOXKEH 13 3aCTOCOBAHUX arponpHiioMiB (1o/BiiiHa M03aK0-
peHeBa 00poOKa KpeMHi€BO-KaMiHHUM 10OpuBOM; BHeceHHS MiHepambHUX TOOpUB NgoP4oKeo; NeoP4oKeo Ta 1Bi
M03aKOPEHEBUX 00POOKH KPEeMHIEBO-KaTIHHIM JOOPHBOM; BHECEHHS HaIliBIIEpenpijoro ruot 30 T/ra; BHECEHHS
HamiBrepenpiioro rHoro 30 T/ra Ta IBi MO3aKOpEHEBUX 0OPOOKHM KPEeMHI€BO-KaIitHIM TOOPHBOM) Ma€ ITO3UTH-
BHHI MMOKa3HUK €KOHOMIYHOI €()eKTHBHOCTI B MOPIBHSAHHI 3 KOHTPOJIBHOIO AUISIHKOIO. HaiiGinbinii piBeHb exo-
HOMIYHOI €()EeKTUBHOCTI AJISI TOMATIiB Ta MEPIIO COJOAKOTO B CEPEAHBOMY 3a TPH POKH AOCIiTy OTPHMaHO Ha
JIOCTITHIHN MIJSHIN 13 BHECCHHSIM HAMIBIICPEIPLIOTro rHO B 1031 30 T/ra Ta MoABIHHUM [TO3aKOPCHEBUM ITiIKHB-
JICHHSIM KpEeMHI€BO-KamiiHMMHU noOpuBamMu. BucHOBKM. BcTaHOBIEHO, mo mozBilHE MMO3aKOPEHEBE IIiJHKHB-
JIEHHS Ha (GOHI OpraHidHOI Ta MiHEPaAJIbHOI CUCTEMHU NOOPUB € NI€BUM MPUMOMOM MiABUILEHHA €(EKTHUBHOCTI
3eMJIEKOPHCTYBAHHS TP BEJICHHI OCOONCTOTO CEISTHCHKOTO TOCHOAApCTBa. Pe3ynbTaToM 3acTOCYBaHHS JTaHOTO
NpUHAOMY € sIKICHA Ta Oe3IeuHa MPOIYKIIis.

KoarodoBi cioBa: TomatH, nepenp COJOIKHUI, 03aKOPEHEBE MiHKUBICHHS, BAXKKI METaU, KPEMHI€EBI J10-
OpuBa, eKOHOMIYHA €(DEKTHBHICTD
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WAYS TO IMPROVE LAND USE EFFICIENCY MANAGING PRIVATE AGRICULTURAL
ACTIVITIES
Purpose of the research is to study the agroecological efficiency of silicon-potassium foliar feeding of vegeta-
bles amid the mineral and organic fertilization systems on the example of tomato and sweet pepper. Methods.
Field, chemical analysis, statistical. Results. The content of chemical elements (Cd, Co, Cr, Cu, Fe, Mn, Ni, Pb,
Zn) in the soil in each of the experimental variants did not exceed the maximum permissible concentration. The
crop yield for 2016-2018 showed a significant increase in tomato and sweet pepper yields amid the organic ferti-
lizers and double silicon-potassium foliar feeding. In 2016, the maximum yield increase in this variant is 13.2
t/ha for tomatoes and 5.2 t/ha for sweet pepper; in 2017 11,1 t/ha for tomatoes and 7,8 t/ha for sweet pepper; in
2018 13,8 t/ha for tomatoes and 7,8 t/ha for sweet pepper. An analysis of the quality of tomato and sweet pepper
yields in 2016-2018 showed that in any of the samples, the content of heavy metals does not exceed the maxi-
mum permissible concentration. The estimation of economic efficiency of yield for the period of 2016-2018
showed that each of the agro-applications (double silicon-potassium foliar feeding; mineral fertilizers NgoP 40Ksgo;
NeoP4oKsgo application supplemented by double silicon-potassium foliar feeding; introduction of semi-perforated
manure of 30 t/ha; introduction of semi-perforated manure of 30 t/ha supplemented by double silicon-potassium
foliar feeding) has a positive economic efficiency indicator compared to the control plot. The highest level of
economic efficiency for tomatoes and sweet pepper on the average for three years of the experiment was ob-
tained on the experimental site with the introduction of semi-perforated manure of 30 t/ha supplemented by
double silicon-potassium foliar feeding. Conclusions. It was established that double foliar feeding amid the
mineral and organic fertilization systems is an effective method to increase the efficiency of land use in the man-
agement of personal peasant farming. The result of this method application is quality and safe products.
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OYTU MNOBBIIIEHUA 23®®EKTUBHOCTU 3EMJIENOJBb3bIBAHHUS IIPU BEJEHUU
JUYHOTI'O KPECTBhSHCKOI'O X035 CTBA

Henn. N3yuenne arposkosiornaeckoil 3¢(GekTHBHOCTH PUMEHEHNST KPEMHHUEBO-KAJIMIMHOTO BHEKOPHEBOM
ITOJKOPMKH OBOIIHBIX KYJIBTYP Ha ()OHE MHHEPAIbHOW M OpraHndecKoi cuctem ynoopenus. Meroabl. IloneBoii,
XUMHYCCKHUI aHaIu3, cTaTuCTHYeCKuil. Pe3yabrarTel. conepkanne xummdeckux aemenToB (Cd, Co, Cr, Cu, Fe,
Mn, Ni, Pb, Zn,) B moyBe B OJTHOM K3 BAPHAHTOB OIBITA HE MPEBBIIIAIO MPEACIHHO JOMYCTUMbIC KOHIICHTPAIUH.
Craructudeckas o0padoTka JaHHBIX ypoxkas 1o 2016-2018 romam mokasaia JOCTOBEPHYIO MPHOABKY ypOXKast TO-
MAaTOB M Ieplia CIaKoro Ha (poHe BHECEHUs HABO3a U JBOHHOW KPEMHUECBO-KATMIHOTO BHEKOPHEBOM MMOIKOPMKH.
B 2016 rony makcuMainbHas mprbaBKa ypoykasi Ha JaHHOM BapuaHTe coctasisier 13,2 T/ ra st tomatoB u 5,2 1/
ra ais nepua criagkoro; B 2017 roay ams tomatoB - 11,1 7/ rau 7,8 T/ ra mis nepia cnaakoro; B 2018 roxy mist
TomaroB - 13,8 T/ ram 7,8 T/ ra s nepua Claakoro. AHaIHM3 KadyecTBa yposkas TOMAaTOB M IEpIia CJIAIKOrO B
2016-2018 rr. ITokazai, 9To HA B OJTHOM M3 00pa3IloB COACPKAHKE TSHKEIBIX METAIIOB HE MPEBHINIAST IPEACTbHO
JIOMYCTAMYIO KOHIIEHTpaIuio. MaremaTideckass 00paboTka JaHHBIX 3KOHOMHYECKOH 2(PPEeKTHBHOCTH yposkas 3a
2016-2018 rr. moka3zayia, 9T0 Ka)<Iblii W3 MPUMEHCHHBIX HAMH arponpHeMOB (IBOMHAs BHEKOpHEBas oOpabOTKa
KPEMHHEBO-KAJIMIHBIM yI00peHHEM; BHECEHNE MHHEPATbHBIX ymoOpeHni NgoPsoKgo; NeoP4oKeo 1 1Be BHEKOpHE-
BBIX 00pabOTKM KPEMHHEBO-KAIMMHBIM yIOOpEHHEM; BHECEHHE MOJynepernpeniuero HaBo3a 30 T/ra; BHeceHHUe
noJsrynepernpesero HaBoza 30 T/ra U B BHEKOPHEBBIX 00Pa0OTKU KPEMHHEBO-KaJMHHBIM yIOOpEHHEM) UMEET
MOJIOKUTEIIBHBIA TTOKA3aTelIb YKOHOMHUYCCKON 3(M(GEKTUBHOCTH IO CPAaBHCHHIO C KOHTPOJIBHBIM YUYaCTKOM.
HawuGonpimii ypoBeHbs SKOHOMUYECKON 3()h(HEKTUBHOCTH ISl TIOMHUIOPOB H IIEpIfa CIAJKOTO B CPESIHEM 3a TPH rojia
OIbITA TIOJTYYCHO Ha OMBITHOM yYaCTKe ¢ BHECEHHEM IoJymepenpesiiero Hapo3a 30 T/ra U ABOIHOW BHEKOPHEBOU
MOJKOPMKO#M KPEMHHEBO-KATHMMHBIME YIOOPSHUSIMUA. AHAJIN3 KaueCTBa ypojkask TOMATOB M MeEpIa CIAIKOro B
2016-2018 rr mokasan, 9To HA B OJHOM U3 00pa3IoB collep KaHMe TSHKEIBIX METAUIOB HE MPEBHIIIACT IPEICITHHO
JIOITYCTHMBIC KOHIICHTpAIHA. BHIBOABI. Y CTaHOBIICHO, YTO JABOMHAS BHEKOPHEBAs MOJKOPMKaA Ha (h)OHE OpraHHde-
CKOW ¥ MUHEPaJbHOW CHCTEMBI YIOOPEHHI SBISCTCS NEHCTBCHHBIM IPHEMOM TOBBIIICHHS Y((QEKTHBHOCTH 3EM-
JICTIONH30BAHMS TIPH BEIACHUH JIMYHOTO KPECTBSIHCKOTO XO3fHCTBa. Pe3ympTaToM NMpHMEHEHUs TaHHOTO TpHeMa
SBISIETCSI KAUECTBEHHAS M Oe30TIacHas IIPOIYKITHSL.

KiroueBble cjioBa: TOMAThl, CIAJAKHUIA TIepel], BHEKOPHEBBIE TOAKOPMKH, TSDKEJBIE METAIJIbl, KpEMHHUEBEIE
ynoOpeHus, SKOHOMIYecKast 3PPEKTUBHOCT

Bcmyn

Ocobucre censHChbKe TOCTIOIapCTBO — Lie 3HUKIB PO3BUTKY CUTCHKHX, CEIHIIHUX 1 MiCh-
rOCIoJiapChKa JIISUTBbHICTD, KA  MPOBOAUTHCS KHX pajl y CUTbCBKHX HACENCHUX ITyHKTax, IO
0e3 CTBOpEHHS IOPUAMYHOI 0coOM (Hi3UYHOIO 3HAXOJATHCS B IXHHOMY MiAMOPSIKYBaHHI, cTa-
0c00010 iHIUBIMyansHO ab0 ocobamu, sKi Tie- HoM Ha 01.01.2014 3apeectpoBaHo 4,2 MITH.
peOyBalOTh Y CIMEHHHMX YM POAMHHMX BiJIHOCH- JIOMOTOCIIOJIAPCTB, WICHAM SKHX BIIIIOBIIHO JI0
Hax 1 CHUIBHO MPOXHBAIOTh, 3 METOIO 3aJI0BO- YMHHOTO 3aKOHOAABCTBA HAJaHI 3eMeJbHI Jiis-
JICHHSI OCOOMCTHX MOTPeO LUIIXOM BUPOOHHIIT- HKHM 3 LIJIbOBUM IPHU3HAUCHHSM <ULl BEACHHS
Ba, MEPEepOOKU 1 CIIOKHMBAHHA CIJIbCHKOIOCIIO- 0COOHCTOr0 CEJSIHCBKOI'O I'OCIIONApCTBAY 3ara-
JTAPCHKOT MPOAYKILii, peamizamii ii HaJuIIKiB Ta JIFHOIO TITomIero 2,7 MitH. Ta. HesBaskarounm Ha
HaJlaHHS MOCIYT 3 BUKOPHCTaHHSIM MaiiHa 0CO- MOPIBHSAHO MaJli PO3MipH, BUKOPUCTAHHS Y TOC-
OMCTOrO CEJSTHCHKOTO TOCHOAApPCTBA, Y TOMY MOJAPCHKINH AisUIBHOCTI TMpali WieHIB POAMHH,
yucli My cdepi CUIBCBKOTO 3eJIEHOT0 TYpU3My Taka ()opMa TOCIOJAPIOBAHHS € BaXKJIMBOIO
[1]. ¥V croromsimiHix yMOBaxX OCOOMCTI CeJIsH- CKJIQJIOBOIO PO3BHUTKY 0araTOyKJIQJHOCTI Ha
CBhKiI TOCHO/IAPCTBA € BAXKIMBUM CTPYKTYPHHM cemi, a TakoK 3a0e3MeveHHs MPOJOBOIBYOT
€IIEMEHTOM  arpolpPOMHUCIIOBOTO  KOMIUIEKCY Oesriekn jaepkaBd. Poilb 0COOMCTUX CENSHCH-
VYkpainu i BiIirpatoTh BaXIIMBY pOJIb Y BUPOO- KHX TOCIIOJIApCTB Yy PO3B'si3aHHI mpobiemu 3a-
HUIITBI CIJIbCHKOTOCIIONAPCHKOT IpoyKilii. Bo- Oe3meueHHsT HACEJICHHS HAIlol KpaiHW Tpojao-
HU SIBJISIFOTHCSL CTAOLUTI3YIOUOK0 JIAHKOK TOCTIO- BOJILCTBOM, OCOOJIMBO Y KPHU30BI MOMEHTH KHT-
JIAPIOBAHHS, SIKa KOMIICHCY€ 3HW)KEHHSI 00CSTiB T5I, HEMOYKJTUBO TIEPEOLIHUTH [2].
BUPOOHUITBA MPOJYKIIIT CIJIbCHKOTO TOCIIOap- Briponosx 6araTbox poKiB Ha TEPHTOPIi
CTBa Ha OKPEMHX arpapHuxX MiANpPUEMCTBAX, VYkpainu icHyBaja NOMHJIKOBA TEHJICHLIS, Me-
3a0e3rneuye MpOJOBOJIBYI TOTPEOHM HACEIICHHS TOK sIKOi OyJio 30UThIIEHHS TUTONI PULT JUIs
Ta (hopMye TPOIIOBI AOXOH CeJsiH. Biamosin- Toro, mo0 oTpuMaTu Oinblie Bpoxar. [lonan
HO 10 naHux JlepskaBHOI CiIy>kOM CTaTHCTHKU 70% mmomi YKpaiHM pO30paHO Ta 3aHATO
VYKpaiHu 3a miACyMKamMH JEp>KaBHOTO CTaTHC- MPUPOJHO-aHTPONIOTEHHUMH  JIaHAIIA(TaMHU.
TUYHOTO CIIOCTEPEXKEHHS II0JI0 OKPEMHX IOKa- Henocrarus dinancosa migrpumka B cdepi ar-
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papHOTO BHPOOHMIITBA, HEBHUKOHAHHA MPHUPO-
JTOOXOPOHHUX 3aXOJiB Ta MPHUHIIMITIB parfioHa-
JHHOTO  3EMJIEKOPUCTYBAHHS 1 HEZOCTaTHIN
JIEpKaBHUN KOHTPOJIb MPU3BENH 10 3HAYHOTO
PO3BUTKY AETpaJalliifHUX MPOIECiB IPYHTOBOTO
MOKPUBY B KpaiHi. 3a iHAEKCOM eKOJOTIYHOi
cririkocti kpain (IEC), mo po3paxoByerbes 3a
JBaJIIISATH JBOMa KOMIUIEKCHIMH 1HIHKAaTOpaMH
no 67 mnapametpam, 3 122 kpaiH cBiTy (BKJIIO-
yeHux 1o pedtuary 3a [EC B 2001 porii) Ykpa-
ina mocina 110 micue [3, 4].

bBarato B womy merpajarisi CiibCbKOroc-
MOJIAPCHKUX YTi/b 1 3HWKECHHS SIKOCTI CLIIBCHKO-
TOCMOJApPCHKOI MPOAYKIIii MOB'sI3aHi 3 He30ama-
HCOBaHUM TIO)KHBHUM PEKUMOM (ApHCTapXOB,
Minees, 2000., besyrmo, ['ormauamze, 2008,
Kypranosa, 2002 Minees, 1990). Arop Teopii
MiHepaibHOTO JXuBIeHHS pociuH FOctyc Jlidix
BKa3yBaB Ha YOTHPH OCHOBU MaKpOEIEMEHTH -
a30T, dochop Kamiit i KpeMHi. Y cBOiX mparpsix
BUIATHUI BUEHW HAIOJATaB HA HEOOXiTHOCTI
MOBEPHEHHSI BUHECCHOTO 3 YPOXKa€M KPEMHIIO.
OpHak B CHJTY TIEBHHUX iCTOPUYHO c(hOPMOBAHUX
0OCTaBMH J]aHOMY €JIEMEHTY MpuAisiacs He-
3piBHSHHO MEHIIIA yBara siK B TEOPETUIHUX, TaK
1 MPaKTUYHHUX AOCIIHKEHHAX B 00J7acTi arpoxi-
Mii i ¢izionorii pocimH. Haykosi mormsau FO.
Jlibixa nmoziisu Taki BUIATHI BueHi, sk A. ['y-
moombar, J1.1. Mennenees, B.1. Bepuancekuii,
K. T'empoiin, 1.B. Tropin, KJI. Ackinazi, B.A.
Kogna, I'.B Jlo6poBonbschkuii [8].

B cyuachHwmii niepioq cta€ OUYCBUIHUM BHU-
COKa pOJIb OiOreOXIMIYHOTO aKTHUBHHUX (HOpM
KPEMHII0 B Tporiecax (hopMyBaHHS TPYHTOBOL
pomrodocTi 1 OHTOreHe3i pociuH. Kpemuiit €
CTPYKTYPOYTBOPIOIOUNM IPYHTOBHUM EJIEMEH-
TOM, IO BIUIMBA€ HA PiBEHb IPYHTOBOI POJIIO-
4OCTi, HOro MOCTiiHE BHHECEHHS MPHU3BOIUTH
70 TIPUCKOpEHHA Jerpanauii rpyHTiB. [Jedimur
KPEMHIIO SIK MOYKMBHOTO €JIeMEHTa Pi3KO 3HU-
Ky€ MPUPOIHI 3aXHMCHI BIACTUBOCTI CLIBCHKO-
TOCTIOJIAPCHKUX POCIHH, IO MPU3BOIUTH SIK 10
3HWKCHHSI BpPOXKaWHOCTi, Tak 1 HEOOXiTHOCTI
301IBIIyBaTH 03U 3ac00iB XiMIYHOTO 3aXUCTY
POCTIHH, IO HETATUBHO BIUTMBAE HA AKICTH MPO-
nykmii. Ha cygacHoMy ertari BUBYEHHIO POJH
KpEMHI0 B (i3i00Tii KyJIbTypHHX POCIWH, B
POIIOYOCTI TPYHTY TPICBiUEHI HAYKOBI pOOOTH
E.A. bouapnikoBoi, B.B. Mariuenkosa (2011),
B.M. Kampanogra (2009), 1.B. Jlacomi (1997),
A.X. Kynixosoii (2010, 2012, 2013), A.B. Kos-
noBa (2013) [5, 6, 7, 8].

lopiuHnii BUHOC KPEMHIIO 3 YPOKAEM Y
CBIiTi cTaHOBUTH 210-224 MJIH T., piuHi NOTpeOn
JUISL CTAJIOTO BEJIEHHS CLTBCHKOTO TOCIO/IapCTBa
HaOmwKarThes 10 700 MIIH. T KPEMHIEBUX JI0-
OpuB Ta MenmiopaHTiB. OUEBHIHOIO € HEOOXi[-
HICTh BHECEHHSI B CHUCTEMY «IPYHT — POCIHHA
KPEMHIEBMICHUX JOOPUB Y AOCTYIHIH (opmi abo
PEYOBHH, IIO CHPHSIOTH IiIBHIIEHHIO JOCTYII-
HOCTI IPYHTOBOTO KpeMHit0 Jutst pocituH. [7, 8].

Memoouka oocnioicennsn

Jisi BUBYEHHS arpOeKOJIOTIYHOI edek-
TUBHOCTI 3aCTOCYBaHHS KPEMHi€BO-KaJIiHOTO
M03aKOPEHEBOTO IMi/HKUBIEHHS OBOYEBHX KY-
JBTYp Ha (POHI MiHEpaJIbHOT Ta OPraHiuHOI CH-
cTeM 1oO0prBa HaMu OyJI0 TPOBENIEHO Psij Bia-
CHHUX TOJIbOBHX Ta JIA0OpPaTOPHHX  JIOCIHi-
JoKeHb. [10JIbOBI JOCHIKCHHS TIPOBOIUIMCS
Ha npucaauOHii faingHii B ¢. Opixieka JIyOeH-
cpkoro paiiony [lonTaBcbkoi obmacti Ha Tpo-
131 2015-2018 pp. Bocenn 2015 p. Ha npuca-
JMUOHINM MisHI OyB 3aKiIaieHud JOCHia 3 Ha-
CTYIHHMMH BapiaHTaMy TUISTHOK: KOHTPOJIb (1i-
JsiHKa Oe3 BHECEHHsI NOOpWB); KOHTPONbL +2
M03aKOPEHEBUX MiIKUBJICHHS; BHECEHHSI KOM-
wiekcy MinepanbHux  100puB  (NgoP4oKeo);
NsoP4oKso + 2 mo3akopeHEBHX ITiKUBIICHHS;
BHECEHHS HamiBnepenpinoro raoro 30 1/ra; 30
T/Ta HamiBIIEPEIPJIOro THOWO + 2 Mo3aKopeHe-
BUX IIiJOKMBIIEHHA. IDIoma KOXHOI IUISHKHA —
15 ™%, OBTOPHICTH BapiaHTiB — TpHpa3oBa. ba-
JIAHCOBUM METOJIOM PO3PaxyBallH JI03y BHECEH-
HSI MiHEpaJIbHUX JOOPHWB i TOMATH Ta MEPelb
comonkwii. Hopmu moOpuB po3paxoByBaIuCs 3a
JIIIOYOI0 PEUYOBMHOI0. A30T BHOCHIIM 3 amiad-
HOW cenitporo, dochop — 3 cymepdocdarom,

106

Kamiii — 3 kamiMmarsesiero. HamiBnepenpinmii
rHii BHOcHM BoceHu 2015, 2016 ta 2017 pp.
IiJi OCHOBHHIA OOpOOITOK TpyHTY. MiHepasbHi
no0prBa BHOCHIINCH JIOKAIBHO TPH TOCAII
HasecHi 2016, 2017 ta 2018 pp. [11].

i KpeMHIEBO-KAMIMHOTO MO3aKOPEHe-
BOTO TMIDKUBJICHHS MH BHKOPHCTOBYBAIU
KOMIUIEKCHE JOOPUBO 3 BMICTOM KPEMHIIO Ta
kamito  «KBautym-AKBACHJI». 3acBoeHHs
KPEMHII0 KOPEHEBOIO CHUCTEMOIO POCIIMH MaK-
cumyM 1-5% Bij HaBHOT KIJIBKOCTI JTOCTYITHHX
¢opm y rpyHToBoMy po3unHi. [Ipu o6npucky-
BaHHI BETETYIOUMX POCIHMH BOJHHM PO3UHHOM
KPEMHIlO, pPiBeHb HOro MOTJIMHAHHA JIUCTSIM
cknanae 30-40%. Tomy B HamioMmy JOCIIII
3aCTOCYBaJM  arponpuiloM IMO3aKOPEHEBOTO
MiPKUBJIECHHS BETETYIOUMX POCIMH TOMATiB Ta
nepiro cooxakoro [11].

3pa3ku IpyHTY BiOMpanu 3 mapy IpyH-
ty 0-20 cMm, 3rigHO BUMOram 10 BigOopy 3pas-
kiB rpynty JICTY4287-2004 [12]. 3pa3ku po-
CIMHHOI TPOAYKII BiIOMpaTd Ha TUX CaMHUX
TISHKAX, 1€ TMPOBOIWBCS BimOip IPYHTOBHX
po0. IlimroroBka mpod POCITMHHOI MPOMYKITii
0 JTa0OpaTOPHUX MOCHIKECHb IPOBOIUIACS
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BiamoBigHo I'OCTy 26929-94 [13]. Amnami3
3pa3KiB pPOCIMHHOI MPOAYKIIi TIPOBOIUBCS HA
BMICT BOXKHX METAJiB B XIMIYHO-aHAJITHIHIN
nmaboparopii exomoriyHoro ¢axynsrery XHY
imeni B.H. Kapazina. Anani3 3paskiB IpyHTY
MIPOBOJIMBCA B aHANITHUHIN Jaboparopii y Bia-
mimi arpoximii HHIT IT'A imeni O. H. Coxko-
JIOBCBKOTO. B TpyHTOBHX 3pa3Kax BH3HAYEHO
pyxomi ¢popmu BM (Cd, Co, Cr, Cu, Fe, Mn,
Ni, Pb, Zn) B OydepHniii amoHiitHO-ameTaTHI!
BuTspkui (pH 4,8) Metomom atomHo-abcopO-
HiitHoi criekTpodoromerpii [14].

Komrutekc Oyap-IKHX NPHPOAOOXOPOH-
HUX 3aXOJiB TIOBUHEH 3a0e3ledyyBaTH MaKCH-
MaJIbHUHA 3aralbHOEKOHOMIYHHN e(eKT, CKIia-
JIOBUMH SIKOTO € EKOJOTiYHHK 1 COIliaJbHO-
E€KOHOMIYHHUH Pe3yIIbTar.

3 METOr0 TeXHIKO-€KOHOMIYHOTO OOTpyH-
TyBaHHS HaWKpalmIuxX BapiaHTiB OTPUMaHHA
€KOJIOTIYHO YHCTOI MPOIYKIIii, SIKi PI3HATHCS 32
BIUTMBOM Ha HABKOJMIIHE TMPHPOJHE CEpeio-
BUIIIE, & TAKOX 32 BILIMBOM Ha BUPOOHMYI pe-

3yIIbTaTh Cy0’€KTa TOCTOAAPCHKOI [iSTEHOCTI,
BH3HAYAIN ITOKA3HUKH abCOIFOTHOI Ta TOPIiBHS-
nbHOI edexTrBHOCTI [15]. Po3paxyHok abcostro-
THOI €KOHOMIYHOI €(DeKTUBHOCTI 3aXOAy TIpyH-
TY€ThCS Ha TOPIBHSAHHI BUTPAT HA WOTO 3ilic-
HEHHSl 3 JIOCSTHYTHM 3aBJISKH IOMY 3aXO.y
€KOHOMIYHUM e(heKTOM:
n m n m
2B 2D Fi
i=1 j=1 N
B C+Ei-K

ne: Ejj — exoHOMiUHMIA eeKT BCiX BUIIB
TIPUPOTOOXOPOHHMX 3aXO0/IiB Ha BCiX 00’ €KTaX;

C — piuHi eKkcIuTyaTamiifHi BUTpaTH Ha
MIPUPOTOOXOPOHHUH 3aXi;

K — kamiTamoBKIaJicHHS B IPHUPOJI00XO0-
POHHMIA 3aXi];

E, — HOopMmaTuBHUIT KoedilieHT edekTu-
BHOCTI KamiTaJbHUX BKJIAJCHb B MPHUPOI00XO-
ponHi 3axoau [15, 16].

E6:

Pezynemamu docnioicens

B nonepeaHix TOCiKSHHAX BU3HAUEHO,
o BMicT XiMiyaux enementiB (Cd, Co, Cr, Cu,
Fe, Mn, Ni, Pb, Zn,) B rpyHTi B x0JITHOMY 3 Ba-
pianTiB mocnigy He nepesuiryBas ['JIK [11]. 3
OTJISZIOM HA CYYacHHMH MiJXiJ TPO BiJICYTHICTH
€KOJIOTIYHOI HIKO/H, SIK 1110 TIEPEBUIIICHHS 3HA-
XOAUTBCS B MEXax 0 3-X Pa30oBOTO NEpeBU-
IICHHS PETiOHAIBHOTO (POHY BMICTY Ba)KKHX
MeTaimiB [17], BHSBICHHH MOHOEIEMEHTHHIMA
XapakTep 3a0pyJHEHHS IUISHOK IMEpLIoro Ta
YEeTBEPTOro BapiaHTIB AOCIHIAY 3a Zn Ta ToJlie-
JIEMEHTHHH XapakTep 3a0pyaHeHHs (iTOTOKCH-
yHOi Aii AISIHOK APYroro, TPeTboro, IIOCTOrO
BapianTiB 3a Pb ta Zn, n’sroro 3a Cr, Pb, Zn.
3a0py/AHEHHs] IPYHTY caMe Ha [IMHK MOXITUBO
MOSICHATH THM, IO B TIPOLIECi TEXHOTCHHOI'O
PO3CIIOBaHHS IIeH eIeMEHT CTBOPIOE HaHOLIBII
TIONIMPEH] 30HU 3a0pyHEHHS, SKi 3aJIe)KHO BiJI
MIITHOCTI JIKepesia BUKUIIB MOXYThb JOCSTaTh

25 kM. TobOTo mxepenom 3a0pyIHEHHs] TMHKOM
MOXKYTh OYTH HE TUIBKU OJM3BKO PO3TaIllOBaHI
MiANPUEMCTBA, 3aJTI3HUIIA, a TAKOX ITiANPHEMC-
tBa [TonraBchkoi obmacti [11].

Po3paxyHOK CymMapHOTro IMOKa3HHKa 3a-
Opynuenns [19] mnokaszaB, 10 JOCIIKYBaHi
arponpuioMH HE CIPHUYMHSIOTH 3a0pyIHCHHS
IPYHTY BaXKHMH METAJaMH, IPYHT JOCIiTHOI
OUISHKA 33 IIOKAa3HUKAMH I10JII€JIEMEHTHOIO
3a0pyIHEHHS BiTHOCHUTHCS 10 HE3a0pYyIHEHUX
10 BCix BapianTax gociimy [11].

Pe3ynbrati 1OCHTIPKEHHS BMICTY BRXKKHX
METaJIiB B OBOYAX MPE/ICTaBIICHHIA B TaOmmIsx 1
Ta 2. AHai3 BpoKaro TOMATIB Ta MEPIO COJIO-
KOI'0 Ha BMICT BaKKHX METAJIB IIOKa3aB, 110 Hi
B OJTHOMY i3 3pa3KiB BMICT BaXXKHUX METAJIB HE
nepesuinye ['JIK. Pe3ynbraTi BU3HAUCHHS BMi-
CTY HITpPATIB MPEICTABJICHI B TA0HII 3.

Taoaunsa 1

Bwmict Baxkkux MeTasliB B TOMAaTax mo Bapianrax aocjiny, cepease 3a 2016-2018 pp., Mr/kr

Babi Baxki Mmeraiu

aplauT Cd Cr Cu Pb Zn
KoHTpors 000031 005403 | 00598 | 0,00116 | 0,02720
Komrposs + . 0,00002 0,02049 0,0572 0 0,1323
2 HOSaKOpeHeBI/IX I IKUBJICHHA
NeoP1oKeo 0.00006 002593 | 0,1066 0 0.01740
NeoPaoKeo + . 0 00046 | 00674 0 0,056
2 HOSaKOpeHeBI/IX I IKUBJIICHHA
Twifi 301/ra 000013 000048 | 0,07756 0 0.07323
T'mii 30vrat+ 0,00073 0,0473 | 035716 | 0,020867 | 0,09856
2 HO3aK0peHeBI/IX M) KUBJICHHA

TIK 0,03 02 5 05 10
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Taoauus 2

BwmicT Ba)KKHX MeTaiB B EPIi COJIOIKOMY MO BapiaHTax Jociainy, cepenne 3a 2016-2018 pp., Mr/kr

Babi Baxkki meraumn

apramr Cd Cr Cu Pb Zn
KOHTPOJIE 0,00217 0,02168 | 0,33438 | 0,0325 | 0,86733
Konrpom, + . 0,00206 0,02653 | 0,38950 | 0,01532 | 1,25606
2 HO3aK0peHeBHX M1 I>)KUBJICHHA
NgoP20Kso 0,01666 0,05488 | 0,20787 | 0,02196 | 0,6277
NeoPaoKeo + . 0,0054 0,39692 | 0,90221 | 0,1626 | 2,32110
2 HOSaKopeHeBI/IX 1PKUBJICHHST
CHiit 301/ra 0,00231 0,03166 | 0,20448 | 0,0925 | 0,93646
D'aiit 30rra® 0,00278 0,02292 | 012981 | 0,01516 | 1,0668
2 HOSaKopeHeBI/IX I1JPKUBJICHHST

TJIK 0,03 0,2 5 05 10

Taoauus 3

Bwmicr HiTpaTiB B 0BoueBiii mpoaykuii no Bapiantax gociiny, cepeane 3a 2017-2018 pp., mr/kr

Bapianr Tomaru Ilepeus cononkuit

Konrtposb 59,5 52,5
KoHTpoJib +2 mo3akopeHEeBHX i [KUBICHHS 49,0 32,5
N60P40K60 105,0 66,0
N60P40K60 +2 mo3akopeHEBUX I IKUBICHHS 90,5 51,5
T'niit 301/Ta 87,0 47,0
I'uiii 301/ra +2 M03aKOPEHEBUX ITiHKUBICHHS 74,5 53,0

I'JIK [20] 150 200

TomaTn Ta meperp CONOAKUI BiTHOCAT-
csl 10 KyIbTyp 3 HH3bKUM, 10 100 Mr/kr B™mic-
toMm HiTpariB [21]. 3okpema, cepeaHiii BMicT
HITpaTiB B TOMaTax HAa KOHTPOJNBHIA JUISHII
ckiagaB 59,5 mr/kr, Ha (OHI BHECEHHS THOIO B
no3i 30 t/ra - Ha 27,5 mr/kr Oinblie, Ha QoHI
BHECEHHS MiHepaITbHUX JI0OPUB BiH 3011bIIMBCS
Ha 45,5 Mr/kr, To0OTO MaKCHUMAaJILHO B JOCIIII.
JIBopa3oBe TO3aKOpeHEBE MiJHKUBICHHS KpeM-
Hi€Be-KaJIHHUM KOHIIGHTPATOM CIIPHSUIO 3HU-
JKEHHIO BMICTy HITpaTiB B TOMaTax SIK Ha KOH-
TpoJi, Tak i Ha BapiaHTax 3 3aCTOCYBaHHSAM
OpraHi4HMX Ta MiHEpalbHUX N00puUB. Makcu-
MaJIbHO II€ CIIOCTEPIrajioch Ha BapiaHTi 3 JBO-
PasoBUM T03aKOPEHEBUM ITi/PKUBJICHHIM TO-
MaTiB Ha ()OHI BHECEHHSI MiHEpaJIbHUX JOOpUB
B H03i N60P40K60.

JIBOopasoBe M03aKOPEHEBE IMiIKUBJICHHS
KpEeMHi€Be-KaTi{HUM KOHIICHTPATOM 3HU3HUIIO
BMICT HITpaTiB B TIEPIIi COJIOIKOMY TIPH BHPOIILY-
BaHHI HOTrO 3 BHECEHHSM MiHEpAIbHUX JTOOpPHB
Ha 26 mr/kr. OOpoOKa MepIro KOHTPOIBHOI Ji-
JSTHKM 3HU3WIO BMicT HiTpatiB Ha 20 mr/kr. Ha
BapiaHTi 3 BHECEHHSIM THOIO Ta JIBOPA30BUM T10-
3aKOPEHEBUM  I/DKUBJICHHSIM ~ CIIOCTEPIranoch
HE3HAYHE ITi/IBUIIICHHS HITPaTiB, HA 6 MI/KT.

OTmxe, MOXKHA CTBEpIDKYBAaTH, IO 103a-
KOpEHEBE TiDKUBIICHHS KpEMHi€Be-KamiiHIM
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KOHIIEHTPAaTOM € JIi€BUM arponpUiiOMOM IS
3HWKEHHSI BMICTYy HITpaTiB B OBOUEBIH MPOIYK-
Iii, 5IKa BHPOILIYEThCSA 3 3aCTOCYBAaHHSIM MiHe-
paTbHUX JT00PUB.

BaxumBuMm kputepieM eQeKTUBHOCTI pi3-
HUX arpoNpUIOMIB € YPOXKaHHICTh CUTbCHKOTOC-
MOAapChKUX KyNbTyp. B Hamomy mocmimi mu
BUBYAIN IO MiHEpAILHOI, OpraHiYHOI CHCTeM
JNoOpUBa, a TAKOXK TO3aKOPEHEBOTO T /KUBJICH-
Hs Ha (OHI MiHEpaIbHOI Ta OpPraHiuHOi cucTeM
noOpuBa Ha YpOXKailHICTP TOMATIB Ta TEPIIO
COJIOZIKOTO.

VYpoxkaifHiCTh TOMATIB Ta MEPLIO COIOJ-
KOro mo Bapianrtax pociigy 3a 2016-2018 pp.
npeacTaBieHa B Tabmuisx 4 ta 5. CtaTuCTHIHY
00pOOKy ypOKaliHUX TMPOBOJIIN METOJIOM -
CIepciiHOro aHanizy JaHux OararodakTopHOrO
nopoBoro gociiny 3a b.0. [locniexosum [22].

CraructuuHa o0OpoOKka yposkaHHX Ja-
Hux 2016 poky 1okasaia: J0CTOBIpHY MprUOaB-
Ky TOMATiB IPH 3aCTOCYBaHHI MM03aKOPEHEBOTO
KpEMHi€BO-KaJIifHOTO MiPKUBJICHHS, & CaMe Ha
(doni Oe3 BHeCeHHS 100OpUB MpUOaBKa CKiaja-
na 4,1 1/ra, Ha QoHiI MiHEpanbHUX A0OPHUB — 2
T/ra, Ha QOHI BHECEHHS THOIO — 6 T/ra. Takox
JIOCTOBIPHOIO BUSBUJIACH IPpHOAaBKa ypoXKaro 3a
¢dakTopom A (mO3aKOpeHEBE IMiAKUBICHHS)
JUTSL TIEPIIFO COJIOAKOrO: Ha OoHI O3 BHECEHHS
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Tao6auus 4

Ypo:xkaiinicts TOMATIB B A0cCiai, T/Ta

BapianTt Tomaru
2016 2017 2018
Kontpons (paktop A) 15,0 14,7 13,1
KonTpons +
2 T03aKOPEHEBHX ITiPKUBJICHHS 19,1 18,7 14,0
(dpaxrop B)
N60P40K60 ((l)aKTOp A) 18,2 19,3 17,9
NeoP40Keo +
2 M03aKOPCHEBHUX ITiJPKUBJICHHS 20,2 22,7 21,2
(dpakrop B)
I'niit 301/ra(daxrop A) 22,2 23,2 22,3
I'uiit 301/ra +
2 M03aKOPCHEBHUX ITi/PKUBJICHHS 28,2 25,8 26,9
(dpakrop B)
HCPy = 0,86 T/ra HCPgs =1,21 1/ra HCPy; = 0,89 1/ra
HCPysa = 0,50 1/ra HCPysa = 0,70 T/ra HCPys, = 0,52 1/ra
HCP053 =0,62 1/ra HCP053 =0,84 1/ra HCPys5 = 0,64 T/Ta
Taoauus 5
Ypo:kaiinicTh nepuio coJI0AK0ro B A0CIiai, T/Ta
BapianT Ilepens conoakuii
2016 2017 2018
Kontpons (pakrop A) 8,8 8,6 7.3
KonTpons +
2 M03aKOPEHEBUX ITi/PKUBJICHHS 10,8 9,2 8,2
(dpaxrop B)
NeoPaoKeo (haxtop A) 12,0 11,7 9,3
NeoP10Kso +
2 M03aKOPEHEBUX ITi/PKUBJICHHS 14,0 16,4 13,0
(paxrop B)
I'niit 301/ra (daxrop A) 10,0 11,6 11,3
I'uiit 301/ra +
2 1M03aKOPEHEBHX ITiJPKUBJICHHS 14,0 16,1 15,1
(dpakrop B)

HCPy; = 0,36 1/ra
HCPysa = 0,20 1/ra
HCPysg = 0,26 1/ra

no0puB npubaBka ckianaia 2,8 1/ra, Ha QOHI
MiHepaJIbHUX J10OpuB — 2 T/Ta, Ha (OHI BHE-
ceHHs THOIO — 4 T1/ra. JlocToBipHy npuOaBKy
ypokaro 3a0e3Mevynsio BHECEHHS TOBHOTO Mi-
HepalbHOrO A00pWBa: i TomariB 3,2 T/ra,
JUIsE Tepio Takox 3,2 T/ra. MakcuManbHa
npruOaBKa ypokaro TOMATiB B JIOCHiJII CKiIajae
13,2 1/ra Ha QoOHI BHECEHHS THOIO Ta MO3aKO-
PEHEBOr0 Mi/DKHUBJICHHS KPEMHi€BO-KaIiHHUM
no0puBOoM. MakcuMalibHa IprudaBKa ypoxKaro
TIEPITFO COJIOAKOTO B AOCTII CKiaiae 5,2 1/ra Ha
(GoHI BHECEHHS THOK Ta I03aKOPEHEBOIo Iii-
JOKUBJICHHST KPEMHIEBO-KTIHHAM TOOPUBOM.
CratuctruHa 00poOka ypokaiinux manmx 2017
POKy IOKa3aya: JOCTOBIPHY IMPHUOaBKYy TOMATiB
NpH 3aCTOCYBaHHI TO3aKOPEHEBOTO KPEMHIEBO-
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HCPgs; = 0,64 1/ra
HCPysa = 0,36 T/ra
HCPOSB = 0,64 T/Ta

HCPg = 0,85 1/ra
HCP05A = 0,48 T/Ta
HCPys5 = 0,60 1/ra

KaJiHOTO TI/DKUBJICHHA, a came Ha QoHi 0e3
BHECeHHsI JIoOpuB mpubaBka ckiagana 4,0 T/ra,
Ha (oHi MiHepanbHUX 100pHB — 3,4 T/Ta, Ha QoHI
BHECEHHs THOIO — 2,6 T/ra. Takox J0CTOBIPHOIO
BHUSIBWJIACH TIPHUOaBKa ypoXkaro 3a (akTopom A
(mo3aKopeHeBe IMiHKUBICHHS) JIISL TIEPIIO COJIO-
JKoro: Ha ¢oHi 0e3 BHECEHHs J0OpUB mprbaBKa
cknanana 0,6 T/ra, Ha GOHI MiHEpaIbHUX JOOPUB
— 4,7 1/ra, Ha (oHi BHeceHHs THOWO — 4,5 T/Ta.
JlocToBipHy mpHOAaBKY ypOKar 3a0e3Neuusio
BHECEHHsI TOBHOTO MiHEPaJIbHOIO JOOpUBa: A
toMatiB 4,6 T/ra, A NEpIO Takok 3,1 T/ra.
MaxkcumarnbHaa prdaBka yposkaro TOMATiB B J0-
ciimi cknamgae 11,1 1/ra Ha QoHI BHECEHHS THOIO
Ta ITO3aKOPEHEBOTO TIDKHUBICHHS KPEMHIEBO-
KaniiiHuM 100prBOoM. MakcuMmarbHa prOaBka
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YpOXKA0 TIEPII0 COJOAKOTO B JOCTIII CKIIAIAE
7,8 T/ra Ha (HOHI BHECEHHS MiHEpAITBHUX TOOPHB
Ta TI03aKOPEHEBOTO TI/DKUBJICHHS KPEMHIEBO-
KaJTIHHAM TOOPHBOM.

Craructnaaa 06poOka ypoXKalHUX JTaHIX
2018 poky mokaszaiia: JOCTOBIpHY HPHOABKY TO-
MarTiB P 3aCTOCYBAaHHI MMO3aKOPEHEBOTO KPEM-
HIEBO-KAJIIHOTO TIDKHMBIICHHA, a came Ha (DoHi
0e3 BHeceHHs1 JoOpuB TprbaBka ckianana 0,9
T/Ta, Ha (POHI MiHepaIbHKUX 100puB — 3,3 T/Ta, Ha
(hoHi BHeceHHs THOIO — 4,6 T/ra. Takox JTOCTOBI-
PHOIO BHSIBHJIACH TpHOaBKa ypokaro 3a (akTo-
poM A (T103aKOpeHeBe ITiIKUBICHHS) IS TIEPITIO
conoakoro: Ha (oHi 6e3 BHECEHHs JOOpUB IpH-
baBka cximamana 0,9 T/ra, Ha poHI MiHEpaTBHIX
noopuB — 3,7 T/ra, Ha (oHI BHECEHHS THOIO — 3,8
T/ra. JlocTOBIpHY NpUOABKY ypoXaro 3a0e3reyu-
JI0O BHECEHHS MOBHOTO MIHEPAIBFHOTO JTOOpHBA:
It ToMartiB 4,8 T/ra, s nepio — 2 T/ra. Mak-
CHUMaJIbHa TIpUOaBKa YpOXKar TOMATIB B JOCIiJi
ckmanae 13,8 1/ra Ha (hoHI BHECEHHS THOO Ta TI0-
3aKOPEHEBOTO T PKUBIICHHS KpeMHI€BO-
KaIiifHIM J00puBOM. MakcuMarnbHa IpruOaBKa
YPOXKaro TEPITFO COIOIKOTO B JAOCTil CKIagae 7,8
T/ra Ha (OHI BHECEHHS THOIO Ta [03aKOPEHEBOTO
T [DKUBIICHHST KPEMHI€BO-KaTiHAM JOOPHUBOM.

i po3paxyHKy TOKa3HHUKIB €KOHOMiY-
HOI €(h)EKTHBHOCTI JIJIsl KOYKHOT'O 3 arpOHOMIY
HUX TIPUHAOMIB BH3HAUCHO BUTpPATH HA JIOCHTIIHY
TUsIHKY. Ha OCHOBI OTpHMaHUX IaHUX po3paxy-

BaM BuTpatd Ha 1 ra. 3arampHa (abcomoTHA)
€KOHOMIYHa e()EeKTHUBHICTH IPHUPOTIOOXOPOHHUX
BUTpaT BU3HAYAJIACh AK BiJHOLICHHS PIYHOTO
IpUPOCTy 0OCSTYy TOBapHOI mpoxykmii 3 1 ra
VIigb 0 CYMH BHTpAT, SKi BHUKIHKAIH IIEi
edekt. JluHamika po3paxyHKOBOI €KOHOMiYHOI
e(EKTHUBHOCTI JUTS TOMATIB Ta TIEPITIO COJIOIKOTO
MpeNICTaBIcHa Ha pUCYHKax 1 — 2.

HaiiBumiiii piBeHb €KOHOMIYHOI eEeKTHB-
Hocti y 2016 Ta 2018 pokax st TomaTis (puc.l)
OTPUMAHO Ha JUISHIN 3 BHECCHHSIM HAITiBIIEpEII-
PUIOTO THOIO + 2 MO3aKOPEHEBUX IMiIKUBICHHSI.
Hns tomatiB y 2017 pomi Hal#OLIBIMNA piBeHb
EKOHOMIYHOI e(eKTUBHOCTI (puc.l) oTpumaHO
Ha JUISHII 3 BHECEHHSIM HAITIBICPEIPLIOTO
THOIO 3 JIBOMa M03aKOPCHEBUMH TTi/PKUBIICHHS-
MH, HaliMEHIIly — Ha JUISHII Oe3 BHECEHHS J00-
p¥B 3 JIBOMA MMO3aKOPECHEBUMH i/ PKHBICHHIMU
B TOPIiBHSHHI 3 KOHTPOJBHOIO JisiHKON. Haii-
OlTBIIMI piBEHb EKOHOMIYHOI e(EeKTHBHOCTI
IUTS TIepIro conoakoro y 2016 pomi otpuMaHO
Ha JUISIHII 3 BHECEHHSIM HaIiBIEPEIPIIOro
THOIO + 2 M03aKOPEHEBUX ITiKUBJICHHS, Haii-
MEHIITy — Ha JINISHII 3 BHECEHHSIM HaIliBIIepe-
MPUIOro THOI (pHc. 2) B MOPIBHSAHHI 3 KOHT-
POTBHOIO AUISHKOIO, a Aist Bpokato 2017 poky
— Ha JUISHIN 3 BHECEHHSIM MiHEpalbHHUX J00-
PHUB 3 JBOMa MO3aKOPEHEBHMH ITiJ[)KHBJICHHSI-
MH{, HallMEHITy — Ha JUISHII 0e3 BHECCHHS

TomaTtun
12
0
=
L 10
5
< 8
=
3 6
T
c 4
I
z 2
: i all |
g 0 ||
) KoHTponb+2
w KoHTponb no3akopeHeBmnx N60P40K60
nigXMBNEHHA
H 2016 3,33 2,59
2017 3,25 3,72
m 2018 0 0,73 3,88

N60P40K60 +2 Hiv 30T/ra +2
no3akopeHeBux Hin 30T/ra no3akopeHeBmnx
nig*XMBAEHHA nNigXMBNEHHA
3,99 5,85 10,14
6,14 6,9 8,55
6,21 7,47 10,63

BapiaHTn gocnigHux ginAHoK
2017 m2018

W 2016

Puc. 1 — ExoHoMiuHA e()eKTHBHICTh TOMATIB TI0 BapiaHTaM JOCTiay

JOOpUB 3 JIBOMa TM03aKOPEHEBUMH ITiI>KUBJICH-
HSIMH B TIOPiBHSIHHI 3 KOHTPOJIBHOIO TUISTHKOIO.

Haii0inbmmii piBeHb EKOHOMIYHOT edek-
THBHOCTI JIJIS TIEPITIO COIOAKOTO Bpoxkaro 2018
POKY BH3HAYECHO HA IIISHIN 3 BHECCHHSIM Mi-
HEepalbHUX O0OpUB 3 ABOMa MO3aKOPEHEBHUMHU
MKUBICHHSIME, HAaliMEHITY — Ha OUISHITN 0e3
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BHECECHHSI JIOOpHB 3 JIBOMa MO3aKOPEHEBUMH
MiPKUBICHHSIMA (B TOPIBHAHHI 3 KOHTPOJIb-
HOIO JISTHKOIO).

AHai3 TaHuX eKOHOMIYHOI e()eKTHBHO-
cti Bpokaro 3a 2016-2018 pp. mokaszaB, mI0
KOXKEH 13 3aCTOCOBaHMX arponpuiomMiB (Imo-
NBiifHa TI03aKOpEeHeBa 0OpoOKa KpEeMHIEBO-
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KaJIIHHUM JTOOpWBOM; BHECEHHS MiHEpaIbHUX
m00puB NgoP4oKso; NeoP4oKeo Ta aB1 TI03aK0pe-
HEBHX OOpPOOKH KpEMHi€BO-KaJiHHUM HOOpH-
BOM; BHECEHHs HamiBIepenpioro rHomo 30
T/ra; BHECCHHs HamiBnepenpuioro rHowo 30
T/ra Ta JIBi M03aKOPEHEBUX OOPOOKH KpeMHie-
BO-KaJiiHAM JOOPHUBOM) Ma€ MO3UTHUBHUU IT0-
Ka3HUK EKOHOMIYHOI e(eKTHBHOCTI B TOPiB-

HSHHI 3 KOHTPOJBHOIO IIITHKO0. HaiOi bz
piBEHb €KOHOMIUHOI €EeKTUBHOCTI I MOMi-
JIOpIB Ta TEPII0 COJIOJKOTO B CEPEIHHOMY 32
TPH POKH [OCHiAy OTPHUMAaHO Ha IOCTiIHIN
JUJISTHIT 13 BHECCHHSIM HAITiBIIEPETPIIOro THOIO
30 1/ra Ta MOABIHHUM MO3aKOPEHEBUM ITiJIKH-
BJICHHSIM KPEMHI€BO-KaJIIHHUMHU JOOPHUBaMHU.

Mepeupb conoakmm

7
0
S 6
]
< 5
&£
(O] 4
<
v 3
z
E
s
20 m
i KoHTponb+2
KoHTponb Nno3aKopeHeBuxX N60P40K60
nNig»XMBNEHHA
W 2016 1,78 2,83
2017 0,53 2,74
m 2018 0,79 1,77

N60P40K60 +2 Hil 30T/ra +2
no3aKopeHeBuxX lHiv 30T/ra no3akopeHeBunx
nigXMBAEHHA nigXMBAEHHA
4,38 1,06 4,9
6,57 2,66 6,33
4,79 3,55 6,58

BapiaHTn gocnigHux ginAaHoK

W 2016

2017 m2018

Puc. 2 — ExoHOMiuHa e()eKTHBHICTB MEPIFO COJIOIKOTO 110 BapiaHTaM JOCIiLy

Bucnoeku

3a pesyjbpTaTaMH IPOBEACHUX JOCIIi-
JOKEHb BU3HAYEHO, 110 BMICT XiMIYHUX €JIeMeH-
tiB (Cd, Co, Cr, Cu, Fe, Mn, Ni, Pb, Zn,) B 1py-
HTI B KOJIHOMY 3 BapiaHTiB JIOCIiy HE Tepe-
BumyBas [ JIK.

CratuctiyHa 00po0Ka JJaHUX ypOoxKaro 3a
2016-2018 pp. mokazana JOCTOBIpHY MpHUOaBKY
BPOKAI0 TOMATIB Ta MEPIF0 COJIOIKOTO Ha (oHi
BHECCHHS THOK) Ta JBOPA30BOT0 KPEMHI€BO-
KaJIHOTO T03aKOPEHEBOI0 IMi/PKUBJICHHS. B
2016 poiii MakcuMaJibHa MpHOaBKa BPOYKAr0 Ha
JTAaHOMY BapiaHTi ckiaaae 13,2 T/ra 11t ToMariB
Ta 5,2 T/ra g nepiro cosoakoro; B 2017 pori
Juist Tomaris - 11,1 1/ra ta 7,8 T/ra mjs nepio
cosojkoro; B 2018 porri ais Tomaris - 13,8 T/ra
ta 7,8 T/ra Ui NepLo COJIOIKOTO.

AHami3 BpoXaro TOMAaTiB Ta MEpPLIO CO-
JIOJIKOTO Ha BMICT BKKHX METAJIIB TIOKa3aB, 1110

Hi B OZIHOMY 13 3pa3KiB BMIiCT BaXXKHX METaNiB
He nepeBuntye I'JIK.

[lo3akopeHeBe TiHKUBIICHHS KpPEeMHI€Be-
KaJIIfHIM KOHIIEHTPATOM € JI€EBUM arpOoTpHIAO-
MOM JJIs 3HWDKEHHS BMICTY HITpaTiB B OBOUEBIH
MIPOYKILii, SIKa BUPOIYETHCS 3 3aCTOCYBaHHAM
MiHEpaIBHUX JTOOPUB.

BceranosiieHO, 1110 HaWOUIBII JOIIILHUM
3 €KOJIOTIYHOI Ta €KOHOMIYHOi TOYKH 30py €
arpoHOMIYHHUI MpUIioM 0OpPOOKK OBOYEBUX KY-
JIBTYp (MOMIZOp Ta MEPI0 COJOAKOro) 3 BHE-
CCHHSIM OpTraHIYHHUX Ta MiHEPAIbHUX JIOOPUB Ta
MOJIBIHHMM KPEMHIE€BO-KATIMHUM JIUCTO BHM
MDKUBIECHHSAM, [0 € OJHHAM i3 IIIAXIB ITiBH-
meHHs €(PeKTUBHOCTI 3EMIIEKOPHUCTYBAHHS TIPH
BEJICHHI OCOOMCTOr0 CEJITHCHKOI'O T'OCIIOIapCT-
Ba. Pe3ynbpTraToM 3aCTOCYBaHHS JAHOTO IMPHIAO-
My € sIKiCHa Ta Oe3IedHa MPOyKITis.
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