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3MIHA ®ITOTOKCUYHOCTI CYBCTPATIB MNILLAHUX KAP'EPHO-
BIABAJIbHUX KOMIJIEKCIB LLEHTPAJIbBHOI 0 noAauina nig snJiuBom
NOTEHLIAHO-POAIOYMX MOPIA,

B crarri HaBemeHo pe3ynbTatM GioTecTyBaHHA cyb6cTpariB
NilaHUX Kap €pHO-BiABaNbHUX KOMMJIEKCiB B Mexax LleHTpanbHoro
Mopinnsa. 3a pesynbTatamMu NpoBeAeHOro AoCAiAXKeHHA 6yno BUABNeHo
NO3UTMBHUM BNJIUB CaMOHITOBOI MMHM HA NOKAa3HUK (iTOTOKCMYHOCTI
cybcTpatiB perpapoBaHMX 3eMenb B npouecax peKynbTuBauii i
diToMeniopauii, Wo BiaAKPMBAE NepCNEeKTUBHUA LWAAX ANS NoAaNbLUUX
AocChigXKeHb Aii CanoHiTY Ha NiWwaHuUXx cybcTpaTax Kap epHO-BiABaNbHUX
KOMMJIEKCiB B NpMpoaHuX ymoBax LleHTpanbHo-loainbcbKoro perioHy.
BctaHoBneHo, WO npu popaBaHHI  CaMOHITOBOI  MAMHU  iHAEKC
TOKCMYHOCTi niwaHoro cyb6cTtpaty AHAPIMKOBELbKOro Kap'€pHO-
BiaBanbHoro komnnekcy 3 lll knacy TokcuuHocTi 3miHuBca Ha IV, iHAeKc
TOKCMYHOCTI  nmiwaHoro cyb6cTtpatry bapcykiBcbkoro  Kap'epHo-
BiaBanbHoro Komnaekcy 3 Il Knacy TOKCMYHOCTI nicna BHeCeHHA
canoHiTy BignoBigae V Knacy TOKCUYHOCTI.

Knrw4oBi cnoBa: niwaHi Kap'epu; peKynbTUBaLif; CanoHiToBa
rNnHa; 6ioTecTyBaHHS; iHAGKC TOKCUYHOCTI.

MocraHoBka npob6nemu. [lopinna € ogHMM i3 Hambinbw
NEepCneKTUBHMX YHIKaNbHUX perioHiB YKpalHM wWwopo 36epexeHHs
BioTYHOro i NnaHaWadTHOro Pi3HOMAHITTA W BiAHOBNEHHSA OEeBACTOBAHUX
3eMmenb. Kap'epu B perioHi € opuriHafibHUMKU 332 CBOIM MOXOMAXKEHHSM,
CTPYKTYpOl, YMOBaMu, MNPUPOSHMMWU BNACTUBOCTAMM, NPOCTOPOBUM
poO3TallyBaHHAM, O0COONMBICTIO reonoriyHoi OynoBKM, XapaKTepoMm
6ioTUYHO-NaHAWAGTHOT CTPYKTYPU, rOCNOAAPCHKMUM OCBOEHHSAM.

MpiopUTeTHUM HAYKOBUM HaMpPsIMOM CbOrOAEHHS CTa€ MOLYK
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ONTUMAaNbHUX eKonoro-3banaHcoBaHMX piweHb AN  NOoJAnbLIOro
BiAHOBJIEHHS | BUKOPUCTAHHSA Kap' €PHO-BigBaNIbHUX KOMMEKCIB FipHUY0-
npoMmucnoBux naHawadTiB perioHy. [erpagoBaHi 3eMfi B Mexax
Kap'€pHUX BUIMOK, COOPMOBAHUX 33 EKCTEHCUMBHOrO BiQKPUTOro
BMAOOYBaHHS KOPUCHUX KOMasMH, XapaKTepu3ylTbCs MOSIBOK CYTTEBMX
MOpyLEeHb CTPYKTYPU NOKPUBY: NPM PO3KPUTTI NOPOAU NEPEMILLYOThLCS i
CKNapalTbCs PecypCoBMICHI NoOpoaKn, BHACMIAOK 4Oro 3HIMaeTbCs
POOKYNIN AP FPYHTY; 3MIHIOETLCA TiAPOSIONIYHUN PEXUM; NOPYLLYHOTbCS
OioueHOTMYHI 3B'A3KKN. PoatoYicTb Ha TaKMX OiNSHKAX HU3bKa, WO pobuTb
Taki 00’'eKTM ManonpuaatHUMK ANs PopMyBaHHA CTiIMKMX i Baratmx
diToueHo3iB.

EkonoriuHa peabinitTauia geBacToBaHUX AiNAHOK  noTpebye
KOMMJIEKCY €KOJIOMYHMX 3axOoAiB, CMPSIMOBAHWMX HA BIAHOBMEHHA |
NOBEPHEHHS  TepuTopil 'y CTaH, 3@ $SKOro MOXJIuMBe  CTiMKe
®YHKUIOHYBAHHS QHTPOMOreHHUX i NpupogHux reocucteM. [Jo Takux
3ax0AiB BiQHOCATb PeKynbTMBALiID, IKA CKNA[AETLCSA 3 TPbOX OCHOBHUX
etanis. [1o HMX HanexaTb NiAroTOBYUN, iHXEHepHO-TexHiYHnn (abo
ripHUYOTEeXHIYHA PeKybTUBaLig) Ta BionoriyHun eTanu.

MigroToBYMM eTan BKAOYAE OOCAIOXKEHHS | TUNi3auilo NOpyLeHux
TepuTopin, BUBYEHHS cneundikm yMOB, BU3HAYEHHS MOXKJINBOCTI

noAanbLIoro BUKOPUCTAHHSA 3eMenb nicns 3aBepLUEHHS
peKynbTMBaLUiNHUX po6iT. [pHUYOTEXHIYHA peKynbTUBALIS BKIOYaE B
cebe KOMMNNEKC iHXEHEePHUX 3axofiB — 3HATTA Wapy rpyHTy,

BMMOJIOXKYBAHHS, BUPIBHIOBAHHSA, MOKPUTTS MOBEPXHi LIApOM POAKYOro
YW MOTEeHUiIMHO-poAKYOro MaTepiany Towo. HacTtynHMM eTanoM €
bionoriyHa peKkynbTMBauia abo ¢iTomeniopauis, ska BKA4ae poboTw,
CNpsIMOBaHi Ha o0CTaToyHe BIAHOBMEHHSA poplyocTi i 6HionorivyHol
NMPOAYKTUBHOCTI NOPYLUEHUX 3eMeJlb, CTBOPEHHS CiJlbCbKOrOCNOAaPCbKMX
Ta nicorocnogapcbKux yrigb. MpMAaaTHICTL A0 peKynbTMBaLIiT BU3HAYAOTb
3@ CTPYKTypolo, piBHEM pH, BMICTOM  TOKCUYHUX  CONen,
rpaHy/IOMeTPUYHUM CKNagoM, MiHepanbHUM CKnagoM ¢pakuili, BMiCTOM
rymycy ToLo.

QiToTOKCUYHI nopoau noTpebyloTb [O0AATKOBUX  iHXKEHEPHUX
3axo4iB 3 HeWTpanisauil, TOMY 3HMXeHHS ITOTOKCUMYHOCTI Ta
3aCTOCYBaHHS MOTEHUiMHUX 3acobiB ONs MOKPALLeHHs BacTUBOCTEN i
CTPYKTYpWU cybcTpaTiB  Kap'€epHO-BiABaSIbHUX KOMMJEKCIB  TipHMYO-
NMPOMUCNOBUX NaHAWadTIB € aKTyaNbHUM NUTaHHAM [1-4].

AHanis pkepen Ta ocTaHHix pgocnipkeHb. bionoriyHa giarHocTuka
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FPYHTIB [A03BOJISE BM3HAYUTM XapaKTep | CTyniHb aHTPOMOreHHOro
BNANMBY HA [PYHTOBMM MNOKPWMB HA PaHHIX CTadiax PpoO3BUTKY
OEeCTPYKTUBHMX npouecis. lig yac npoBeaeHHS eKONoriYHUX AOCNiAXKeHb
'PYHTY BMKOPMCTOBYIOTb ABa BMOM €KONOriyHMx ctaHgaprtie. Mepwwnn —
ue NpMPOOHUM CTaHAAPT, SKMN BIANOBIOAE UINMHHWUM, HENOpYyLIEHUM
rpyHTaM. [pyrMn — aHTPONOreHHWM €eKONOriYHUW CTaHOapT, SAKUN
cdopmyBaBCS 3a OOBroTPMBANOro BNAMBY 6yab-aKol AiSNbHOCTI NOOUHMU
[5].

Mpyn KOMNNEKCHOMY [OCNIAXEHHI SIKOCTIi FpPyHTIB 3 MeTow IX
NOOANbLWIOro  pauioHaNbHON0O  BUMKOPUCTaHHA  00OB'A3KOBO  chif
BpaxoByBaTW  6i0AiarHOCTUYHI  MOKA3HWKKW, OCKINIbKM  BOHU €
iHbOPMATUBHMMM | [O03BONSATL LWBWUOKO OUIHWUTM  Pi3Hi  PiBHI
QHTPOMNOreHHOro HAaBaHTAXXeHHSA Ha eAadoTONN HAZEMHUX EKOCUCTEM.

B mexax cyyacHux gocnigXeHb, ansa crabinizauil egadiyHmMx ymoB
V. Carabassa Ta iH. (2020) 3a nepiog 10-piyHMX pocnigXeHb
BMKOPUCTAHHS ocady CTiYyHux BoA (Myny) BUSIBUAM MNOKPaALLEHHS
OpPraHiyHOlI CKNagoBOI MOPOAM 3a PaxyHOK cekBecTpauil binbwol
KinbkocTi kap6oHy; B. KoHiwyk Ta iH. (2015) 3a3Hauunnu, wo canponens 3
MOro YHIKanbHMM CKNagoM, 3HAYHUMWU MOKMagaMu Ta HU3bKOKO
cobiBapTicTioO € NepcneKTUBHMM | 0Oe3ne4yHMM OpraHo-miHepanbHUM
[o6puBoM ana pekynbTuBauil 3emens; B. Ohsowski ta iH. (2015, 2017), C.
Hidayat Ta iH. (2017) B AKOCTi NPaKTUYHOro IHCTPYMEHTY pAns
BiQHOBJIEHHA YCMilLHO BWKOPMUCTaNW OpraHidyHy cknagosy (6iosyrinns,
KOMMOCT Y1 nocnia) Ta apbyckynsapHi MikopusHi rpnbku [6—10].

NokpaweHH BOAHO-QI3NYHMX BNACTUBOCTEN | €NEeMEHTHOI
CKNagoBol, @ TaKOX 3HMXEHHS PITOTOKCMYHOCTI nopyweHux cybcTpaTis
MOXJIMBE 33 BHECEHHS MMHUCTUX MaTepianis, aKi yepe3 cBoOl Pi3nNYHI i
XiMiYHi BNAcTMBOCTI BNAMBAKOTb HA POAKYICTb FPYHTY, KOHTPOJIOHYM
HaOXOMAXEHHSA Ta AOCTYMHICTb MOXMBHUX PEYOBUH LLUNSIXOM CEKBecTpauil
M cTabinisauil opraHiyHoOl pevyoBUHU TrpyHTY. [lpn UbOMY BOHM
KOHTPONWTL  i3NYHI  BNACTUBOCTI  FPYHTY 4Yepe3  YTBOPEHHS
MiKpoarperaTiB, BMAMBAKOYN HA KWUCOTHICTb FPYHTY Ta KOHTPOJIHOHYM
MONynALil0 | aKTUBHICTb 'PYHTOBUX MiKpoopraHi3mis [11].

Onsa NpULWBUAOLLIEHHSA npouecis BiAHOBJIEHHS Kap'epiB
PEKOMEHAOBAHO BWKOPUCTOBYBATW CAaMOHITOBY [JIMHY $K [OXKepesno
KOMMNMEKCY MiHepaniB i eneMmeHTiB, SKi MOXYTb MNOKpaWMUTU BOAHO-
¢isnyHi  BnactueocTi  36igHeHoro cyb6ecTtpaty  [12],  niaBMwuTm
edeKTUBHICTb diToMeniopauil Ta 3HU3UTU NOKA3HUK PITOTOKCUYHOCTI.
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MeTta pocnipkeHHs. MeTol [OCNIOXKEHHS € BM3HAYEeHHA BMMBY
CanoHITOBOI TIMHM Ha CTyniHb (ITOTOKCMYHOCTI NiWaHMX cybcTpaTiB
Kap'€pPHO-BiABAaNbHUX KOMMJEKCIB TFipHNYO-NPOMUCNOBUX NaHAawadTIB
LeHTpanbHoro lMoginns.

Marepianu Ta MetoamKa. [lig 4ac gocnigXeHHs, 6y0 3aCTOCOBAHO
3arasibHoHayKoBi (aHani3, cuMHTe3s), nabopaTopHi, ¢isionoriyHi, NonboOBI
METOAM [OCHNigXeHHs. 3pa3ku AN NPOBEAEHHA  [OCNiAXEeHHS
Biobupanuce 3 TepuTopii AHAOPINKOBELBbKOro Kap' €pHO-BiABasbHOr0
Komnnekcy (kap'ep A) Ta bBapcykiBcbKoro Kap'epHO-BigBafbHOMO
Komnnekcy (kap'ep B). Ak KoHTponbHUIM 3pa3ok 6yno o6paHy npoby
FPYHTY 6ina HenopyLweHOoI TepuTopil SK NPUKNAL eTanoOHHUX NPUPOLAHUNX
NMOKa3HWKIB BOOHO-GI3MYHUX BNACTUBOCTEMN, XaPAKTEPHUX ANSA FPYHTIB
UeHnTpanbHoro lMoginng. Ons BM3HA4YeHHS BNAWBY CanoOHITY HAa BOAHO-
®i3nyHi BNacTMBOCTI NiwaHnx cybcTpaTiB BUKOPMUCTOBYBAMIN CaMoHIT i3
TawkiBcbkoro pogoBuwa ¢ppakuieto 0,1 MM, AKMM BHOCUAM OO0 3pas3kiB
niwaHmx cyb6etpatieB B po3yBaHHi 10%; 20%; 30%; 40%; 50%. [Ons
BionoriyHol [iarHOCTUKM  [OCAIAXKYBaHMX CcybCcTpaTiB  NpoBOAMIIOCH
bioTecTyBaHHSA. bioTecTyBaHHA PPYHTIB Ta NilLlAHO-CAMNOHITOBUX CyMilLen
NPOBOAMAM HA CXOXICTb HACiHHA Kpec-canaTty, fKe BiAPI3HAETbCS
WBUOAKMM  POCTOM, XOMOAOCTIMKICTIO i MaMXe CTOBIOCOTKOBUM
npopocTtaHHaM. [locnig npoBogunum 3a ABOMA NapanesbHUMU 3pasKamuy,
Ha noBepxHto yknaganucb no 100 HaciHMH Kpec-canaTty, Npucunannch Ta
3B0JI0XKYBaNIMCb OQHAKOBOI KiNbKICTIO BOAM.

AK TecT-BiAryK BWKOPMUCTOBYBANIN CXOXICTb HACiHHS, LOBXWHY i
Macy Ha3eMHOI Ta Nig3eMHOI YaCTUHM NPOPOCTKIB TecT-06'ekTiB. CybecTpaT
BBaXXaTUMeTbCA QITOTOKCUUYHUM, AKLLO BeSIMYMHA TecT-PyHKLUIT B gocnigi
BipOriJHO HMIXKYe TaKol Yy KOHTponbHOMYy 3pa3ky. CybcTpaTtu, sKi
TECTYIOTbCS, MalTb CTUMYJIIOKOYI BNACTMBOCTI, SKWO BeMYMHA TecT-
JYHKUIT B Aocnigi BIipOrigHO BULWE TaKOl Y KOHTPOSIbHOMY 3pasky.
TOKCUYHICTL PpPYHTY BM3Ha4yanan 3a LWKaJIolw TOKCUYHOCTI [pPYHTIB
Kabiposa.

Buknaa ocHoBHOro Martepiany. Pe3ynbTatM  BM3HauyeHHSA
PITOTOKCUYHOCTI 30HaNbHOIo FPYHTY, 4nCTOro cybcTpaty
AnppinkoBeubkoro (A) Kap'epHO-BiABaNbHOrO KOMMEKCY Ta MilWaHo-
CanoHITOBUX CyMilWlen 3a ycepegHEeHUMW 3HAYEeHHSMW HABEAEeHO B
Tabn. 1.

BionoeigHo 0o pe3ynbTaTiB NPOBEeAEHOr0 6ioTECTYBAHHSA, 3HAYEHHS,
OTPUMaHi B 3pas3kax 3 MilaHO-CanoHITOBUMM CyMiwamu 6ynum 3HA4HO
MEHLWIi HiXK Y KOHTPOI.
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Tabnuuga 1
Pe3ynbTaTty BioTecTyBaHHSA NilaHO-CanNoOHITOBMX cybcTparTiB
AHOpiKOBELbKOI0 Kap €PHO-BIABANIbHOIO KOMMJIEKCY

Crebno KopiHb

Ne CepepnHs CepegHs Cepenns CepegHs
,u,om:w:la, cM Mgc:: r 'D'OB::AMHa’ Mgc:: r

KoHTponb 5,8 0,025 7,52 0,0075
A (unctuin) 2,46 0,010 2,89 0,060
A+10 2,14 0,015 3,62 0,004
A+20 2,49 0,015 3,79 0,005
A+30 3,51 0,025 4,42 0,006
A+40 4,07 0,020 4,64 0,007
A+50 4,15 0,025 4,70 0,007
HIP 0,02 0,001 0,02 0,001

MpopocTaHHa  TecT-00'ekTiB  BiAbynocb Ha  TpeTo  goby
OOCNIOXKEHHS, B 3pa3kax 3 p[o3yBaHHAM 50% canoHiTOBOI FAMHM
NPOPOCTaHHA Biabynocb Ha yetBepTy Aoby. Kpawi pesynbtatv BUMIpiB
Macu Ta [OOBXWHM nia3eMHOl Ta HaA3eMHOI YaCTUHU TecT-00'eKTiB
¢dikcyBanucb Npu [oAaBaHHI CanoHITOBOI MMHKU B [03yBaHHi Big 30% o
50%. 3HauyeHHs umcToro cybcTpaTy Ta MilWAHO-CAMNOHITOBOI CyMiwi 3
[o3yBaHHAM canoHiTy B 10% Manu Hauripwi nokasHumku. HasiTb 3a
popaBaHHAa 50% canoHiTOBOI TMNWMHWM He BAANOCb HAGAUM3UTUCL A0
3Ha4YeHb 30HAJIbHOMO I'PYHTY, 0CO6G/IMBO BiAPI3HAETLCA CEPEAHS [OBXMHA
Mig3eMHOI YacTMHM TecT-06'eKTiB (y 1,6 pa3a MeHLUa HiX Y KOHTpOI).

Pe3synbTtatv BM3HA4YeHHS QITOTOKCMYHOCTI 30HANILHOrO FPYHTY,
uncToro cybcTpaty bBapcykiBcbkoro (B) Kap'epHO-BiABanbHOMO KOMMIEKCY
Ta NilWAHO-CANOHITOBMX CyMilWlen 3a ycepegHEHUMW 3HAYEHHAMMU
HaBedeHo B Tabn. 2.

Pe3ynbTaTy gocnigXKeHb NoKasanu, WO NPOPOCTAaHHA HACiHHA Kpec-
canarty y 3pa3Kax i3 ofaBaHHAM CanoHITOBOI MMHU NMOYanoChb Ha TPETIO
poby. Hawripwi noKasHMKM nNpPOpPOCTaHHA Ta pPO3BUTKY biomacu
¢dikcyBanucb y 4McToMy cybcTpaTi Ta B MilLaHO-CanoOHITOBUX CyMillax i3
[03yBaHHAM canoHiToBoi rnmMHu 10% ta 20%.
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Tabnuuga 2
Pe3ynbTaTty BioTecTyBaHHSA MillaHO-CaNoOHITOBMX cybcTparTiB
BapcykKiBCbKOro Kap'epHO-BigBa/IbHOrO KOMMIEKCY

Ctebno KopiHb

Ne CepepgHs CepegnHs CepepgHs CepegHs
LOBXWHA, CM maca, r LOBXWHA, CM maca, r
KoHTponb 58 0,025 7,52 0,0075
b 2,40 0,005 2,80 0,003
B+10 2,56 0,006 2,85 0,004
B+20 2,86 0,01 4,10 0,004
5+30 3,13 0,02 4,19 0,007
B+40 4,09 0,02 5,68 0,008
B+50 510 0,02 6,03 0,008
HIP 0,02 0,001 0,02 0,001

Ha n'aty poby cnoctepekeHHs, pi3HUUA Y KiIbKOCTIi MpPOpoCamx
POCNNH cybCcTpaTiB Ta MiLAHO-CANOHITOBMX CyMiwen AHOPINKOBELbKOro
Ta bapcykiBCbKOro Kap'epHO-BigBasibHUX KOMMEKCIB CTajsla NOMITHILWwa:
DOBXWHa cTeben TecT-06'eKTIB Ha 3pa3kax AHAPIMKOBELbKOro Kap epHo-
BiABanbHOro Komnnekcy 6yna 6inbwa. Ha BocbMy poby AocnigXeHHs
MPOPOCTKMN Kpec-canaTy OQHOro 3 3pasKiB YMCTOro niwaHoro cybcrparty
BapcykKiBCbKOro Kap'epHO-BiABa/IbHOO KOMMJIEKCY NOYaB B'AHYTWU.

Kpawi pe3ynbTaTtv BMMIpiB Macu Ta [OOBXWHM nNig3eMHol i
HafA3eMHOI 4acTMHM TecT-06'eKkTiB  ¢ikcyBanucb nNpu  [oAaBaHHI
canoHiToBol raMHu B po3yBaHHi Big 30% po 50%. 3a pmopaBaHHA 50%
CanoHITOBOI MWHW, 3HAYEHHA Macu Ta OOBXXWHU NiA3eMHOl i Hag3eMHOoT
YacTUH TecT-06'eKkTiB 6ynn HabnuXKeHi [0 3Ha4YeHb 30HANIbHOrO FPYHTY
(3HaueHHsA B 1,2 pa3a MeHLWi HiXK Y KOHTPOJII).

YcepeAHeHi 3HauyeHHsA CXO0XOCTi HaciHHA AHapikoseubkoro (A)
Kap'epHo-BigBanbHOro Komnnekcy Tta bBapcykiscbkoro (B) kap'epHo-
Bif,BANIbHOrO KOMMJIEKCY HaBeAeHo Ha puc. 1.
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® 3pa3ok A 3pa3ok b KoHTponb
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Puc. 1. CepefiHe 3HaUeHHs CXOXOCTi HaciHHA (T.)

AHani3 cxoXocCTi HaciHHA TecT-06'eKTiB Ta ¢ikcauis cepegHboro
3Ha4YeHHs 3pa3kiB BiabyBanocb Ha pgecaTty poby pocnigxeHHs. Hanripuwi
NOKA3HWKM CXOXOCTi 3adikcoBaHi y unmctnx cybcrtpatax ob6ox Kap'epiB
(38 TecT-06'eKTiB AHApPINKOBELBLKOro Kap €pHO-BiABaNbHOrO KOMMIEKCY
Ta 28 TecT-06'ekTiB BapcyKiBCbKOro Kap'€epHO-BiABaNbHOro KOMMEKCY).
BctaHoBneHo, Wwo y 3pa3kax cybcTpaTy 3 A0OaBaHHAM CAanoOHITOBOI MMHM
Bio, 30% nOKa3HMK CXOXOCTi HaCiHHA HabNMXXAeTbCA A0 MOKa3HUKIB
KoHTpont. [Mpu pomaBaHHi 30% rnmHuM B cybecTpaTt bapcykiBCbKoOro
Kap'epHo-BigBanbHoro komnnekcy Ta 50% canoHity B cy6eTpar
AHOpINKOBEUbKOr0O  Kap'€pHO-BIQBaNIbHOM0O  KOMMMEKCY  3HA4YeHHs
CXOXXOCTi HaCiHHA NepeBMLLYBaN0 3HAYE€HHS NPUPOOHOro 30HANIbHOMO
I'PyHTY. TakuMM 4YMHOM, BHECEeHHs canoHiTy Yy KinbkocTi Big 30% €
Hanb6iNbW ONTMMANbHUM, 33 SKOr0 MOKPALLYETLCA MOKA3HUK CXOXOCTI
HaCiHHA y TecT-06’eKTax.

Pe3ynbTaT BW3HA4YeHHSA BIACOTKY iHribyBaHHA TecT-06'eKTiB
HaBeAeHO Ha puc. 2.

BinocoTok iHribyBaHHA BKa3ye Ha NpuAaaTHICTb cybcTpaTiB o4Nnsa pocTy
Ta PO3BUTKY pocauH. BignoBigHO [0 pe3ynbTaTiB, BiACOTOK iHriOyBaHHS
YACTUX nMiWaHMx cybcTpaTiB 060X Kap'epiB € BUCOKMM (cybcTpaT
BapcyKiBCbKOro Kap'€pHO-BiABasIbHOr0 KOMMEKCY MAae BULLIUM BiACOTOK
iHribyBaHHSA, HiXX cybcTpaT AHOPIMKOBELBbKOro Kap'epHO-BiABaNbHOIO
koMmnnekcy y 1,2 pasa). Nicna popasaHHA 30% canoHiTy y cybeTpaT
BapcykiBCbKOro Kap'epHO-BiABasIbHOr0 KOMMJEKCY, BiACOTOK iHFiOyBaHHSA
3HU3NBCSA A0 Hyns.
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m [Mlicok A = licokb
80 869
60 —53,7 51,3
47.6 41,5 41,5
40 1= ] 28,1 28,1
20 +— — —
0 0 0 0
D -
Cybetpat CanoHit + 10 CanoHit + 20 Canonit + 30 Canonit + 40 Canonit + 50
Puc. 2. BiacoTok iHribyBaHHsA TecT-06'eKTiB (y %)
Biacotok iHribyBaHHs cy6cTpaty AHAPIMKOBELbKOro Kap'epHoO-

BiJBaNbHOr0O KOMMNMEKCY Habnusuecs A0 HyNAbOBOI MO3HAYKKM nicns
popaBaHHa 50% canoHiTy, 40 uboro MaB CTabiNbHy TeHAEeHUilo Ao
3HMXKEHHS OaHOro NoKasHWKa, aK i cybctpat bapcykiBcbkoro Kap'epHo-
BiBaSIbHOIO KOMMJEKCY.

CepenHe 3Ha4YeHHs iHOeKcy TOKCUYHOCTI cybcTpariB
AHppinkoBeubKkoro i bapcyKkiBCbKOro Kap'epHo-BigBasibHUX KOMMJIEKCIB
Ta NiWAHO-CaNoHITOBUX CyMillen 3 BigNOBIAHMMW [03aMU CAMNOHITOBOI
rMWUHM HaBeOEeHo Ha puc. 3.

mAngpinkoBeUbKUH BapcykiBcbKMH

1

0.8 — - —
0,6 — — - — - —
04 — —— — — — —| — — - — - —
02 — - — - — — —| — — - — - —
0
Yuctuin  CanoHit+10 Canonit+20 Canonit+30 CanoHit+40 CanoHiT+50
cybcTpar

Puc. 3. 3MiHa iHOeKCcy TOKCMYHOCTI cybcTpaTiB Kap'epHO-BigBaNbHUX
KOMMJIEKCiB
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3rigHO 3  OTPUMaHMMKM  OaHMMMK, NiWaHuMl  cybeTpat 3
AHOpiKOBELbKOr0 Kap epHO-BiABaNbHOro KOMNeKcy 3 nokasHukom 0,5
HanexuTb Ao Il Knacy TOKCUMYHOCTI, NicnNs 4oAaBaHHA CanOHITOBOI MMHMU
y KinbkocTi 30% uen noKasHUK 3HAYHO NOoKpalwmBecs, npu gogaBaHHi 50%
— MaB 3Ha4YeHHs, Wo Bignoeigae IV Knacy TOKCUYHOCTI.

MiwaHmn  cybctpat  bapcykiBcbkoro  Kap'epHO-BigBanbHOro
KOMMJIEKCY MaB 3HA4YHO TipLWKUMA MNOKA3HMK TOKCMYHOCTI Ta Bignosigas |l
KNlacy TOKCMYHOCTI, WO A0CTaTHbO OSIM3bKO A0 3HAYeHb HENpuUpaTHOro
cepepoBuwa. lNpote 3 popaBaHHAM 30% canoHITOBOI FMWMHU NOKA3HUK
nokpawwmecsa go piBHa IV Kknacy TOKCMYHOCTI, a npu popaBaHHi 50%
CanoHITYy — 3Ha4eHHs BignoBigae V Knacy TOKCUYHOCTI, WO BM3Ha4ae
OTPUMaHy BEJINYNHY Ha PiBHIi KOHTPOJIHO.

BucHoBKM. Pe3ynbtaTtyn npoBeneHoro b6ioTecTyBaHHSA
NiATBEPAXYKOTb, WO CaAMNoOHITOBa T[fIMHA BMJIMBAE Ha MNOKA3HUK
dITOTOKCUMYHOCTI gocnig)KyBaHux cybcTpaTiB: B MeXax OeCcATUAEHHOro
eKcrnepuMeHTy O6yno 3adikCOBaHO Pi3HUUI B KiNbKOCTI Npopocamnx
0COBMH i y BUMipax Macu Ta QOBXWHW NiA3eMHOI Ta HaA3eMHOI YaCcTUHU
TecT-06'ekTiB  (Kpec-canaTy). Kpawi pe3synbtatn o¢ikcyBanucb npu
00[aBaHHI A0 YMCTOro niwaHoro cybctpaty o60x Kap'epiB CanoHITOBOI
rnnHn B po3yBaHHi Big 30% po 50%, Hanripwi — y unctoro cybectpaty Ta
npuM OoAaBaHHI canoHiToBOl rAuMHKU y po3yBaHHi B 10%. BctaHoBneHo
NMOKPALLEHHS CXOXOCTi HACiHHSA NOPIBHAHO 3 4YMCTMM cybcTpaToMm, a
iHOEKC TOKCWMYHOCTI miwaHoro cyb6cTpaty AHAPIMKOBELbKOro Kap'€pHO-
BigBanbHoro kKomnnekcy 3 lll knacy TokcmnyHocTi 3MiHMBCA Ha IV, iHOeKc
TOKCUYHOCTI miwaHoro cybctpaty bapcykiBCbKOro Kap'epHO-BigBasibHOMO
KoMnneKkcy 3 Il knacy TOKCMYHOCTI nicns BHECEHHA canoHiTy Bianosipae V
KNlacy TOKCUYHOCTI.
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PHYTOTOXICITY CHANGE OF THE SUBSTRATES OF SAND QUARRY AND
DUMP COMPLEXES OF THE CENTRAL PODILLIA UNDER THE INFLUENCE
OF POTENTIALLY-FERTILE ROCK

A significant number of mineral developments are located within
the study region — Central Podillia, including a deposits from open-pit
sand mining. An important ecological aspect after the completion of
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mineral extraction is the carrying out of mining-technical and
biological reclamation of the formed mining-industrial landscapes and
return these lands to balanced nature management.

In the study of phytotoxicity of sand substrates, samples were
taken from the Andriykovetskyi s and Barsukiv quarry and dump
complexes. As a control sample, a soil sample near an undisturbed
territory was chosen as an example of reference natural indicators of
water-physical properties for typical soils of the Central Podillia zone.
The study used saponite clay from the Tashkiv deposit with a saponite
fraction of 0.1 mm, which was added to samples of sandy substrates in
a 10%; 20%; 30%; 40%; 50% dosage. Biotesting was carried out for the
biological diagnosis of the investigated substrates.

The substrate will be considered phytotoxic if the value of the
test function in the experiment is probably lower than that in the
control sample. The substrates that being tested have stimulating
properties if the value of the test function in the experiment is higher
than that in the control sample. Soil toxicity was determined according
to the Kabirov soil toxicity scale.

According to the results of the research, a positive effect of
saponite clay on the indicator of phytotoxicity of substrates of
degraded lands in the processes of reclamation and phytomelioration
was revealed, which opens a promising way for further research on
the effect of saponite on sandy substrates of quarry and dump
complexes in the natural conditions of the Central Podillya.

It was established, that when saponite clay was added to the
sand substrate, the toxicity index of the sand substrate of the
Andriykovets quarry-dump complex changed from the lll toxicity class
to IV, the toxicity index of the sand substrate of the Barsukiv quarry-
dump complex from the Il toxicity class after the addition of saponite
corresponds to the V toxicity class.

Keywords: quarries; reclamation; saponite clay; biotesting;
toxicity index.
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