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Po3BuTok HadTOBOI i HadTOMEPEepPOOHOI TaTy3eil MPOMUCIOBOCTI TTOPOIXKYE -
Jaji OiibIie pobyeM, MOB’ I3aHMX i3 3a0pyIHEHHSIM HaBKOJMIITHBOTO CEPEIOBH -
mwa [21, 23, 24]. bopucnascbke HadToBe ponosuiie (bHP), 110 y JIbBiBChbKiii 00.1.
VYKpaiHu, — OIMH 3 HailIaBHIIMX HA(GTOMPOMHUCIOBUX LIEHTPIB CBIiTY. TpuBaiunii
Ha(pTOBUIOOYTOK HEraTUBHO BILUIMHYB Ha BCi KOMHOHEHTH ekocucteM BHP: at-
MocdepHe MOBITPsl, TPYHT, BOIHI peCypcy, POCIMHHUM CBiT Tolio. Ha choromHi
OLIIHEHO aHTPONOIreHHI 3MiHM POCIUHHOIO MOKPUBY Ha TepuTopili M. bopuciasa
Ta #0ro oKoJuIlb. BcTaHOBIEHO BUAOBUI CKJIad POCIMH, CTIMKUX 10 Ha(TOBOIO
3a0pyIHEHHS, 1110 MOX€e OYyTHM OCHOBOIO O10JIOTIUHOI peKyJIbTUBALLil LIMX TEPUTOPIiA.
3’s1coBaHO, 1110 JOBFOKOPEHEBUIIHI BUAU BiI3HAYAIOTLCS HANUOLIBIIOI CTIHKICTIO
JI0 HECTIPUSTIIMBUX YMOB HaT03a0pyIHEHNX eKOTOMIB [6, 21, 22]. OauH 3 TaKuX
BuniB, Carex hirta L., — mioHep Ha rpyHTtax BHP, € 06’ekTOM HallIMX JOCTiIKEHb.
s HOpMaibHOI KUTTEAISUIBHOCTI POCIMH HEOOXiAHWI LiIWi KOMILIEKC
€JIEMEHTIB MiHEpAJIbHOTO XWBJIEHHS, SIKi MOTJIMHAIOTHCS KOPEHEBOIO CUCTEMOIO 3
rpyHty [14, 16, 19]. 36a1aHcOBaHICTh XiMIiYHOTO CKJIAAy XMBUX OPTaHi3MiB —
OCHOBHA YMOBA iX HOPMAJIbLHOTO POCTY i po3BUTKY |3, 7]. B pasi HecTaui omHUX i
HaJJIMIIKY IHIIKX €JIEMEHTIB MOXJIMBI pi3Hi KOMOiHallii, SIKi BIJIMBAIOTh Ha IIPO-
OYKTUBHICTD i CTiliKicTb pocinH. 3a0e3nedeHHsT POCIUH MaKpo- i MiKpoeJieMeH-
TaMM 3aJeXUTh Bill iX KOHLIEHTpaLlii Y XKUBUJIbHOMY CEpeIOBUIII Ta BIUIMBY (haK-
TOPiB HaBKOJIMIIHBLOTO cepemoBuila [2, 19].
Mu pocnigkyBaau Mop¢o-(}i3ionoriyHi LUISIXW aganTalii CTiHKOro BUIY
C. hirta 1o HaToBOTO 3a0pYynHEeHHS [4, 5]. BomHouac 111e He BUBYEHUM 3aJIUILIAETh-
Csl €JIEeMEHTHUM CKJIal ITIOHEPHUX POCIMH 3a Oii IIbOro BUAY 3a0pYyIHEHHS, IO
MOX€e CJIYTYBaTU NiarHOCTUYHMM KPUTEPIEM NPUIATHOCTI 3a0pyIHEHUX TEPUTOPIiA
JIJIs1 GioJIOrivHOI peKyIbTUBaliii [9].
3rigHo 3 BUILIEHABEACHUM METOIO HAILIUX JOCIiIXXEeHb OYJIO BCTAHOBUTU BMIiCT
MaKpo- Ta MiKpoeJeMeHTiB y pociauHax C. hirta 1Jisl TOAAJIBIIIOTO ITPOTHO3YBaHHS
0COOJIMBOCTEM XiMIYHOTO CKJIaAy POCIMHHOIL Macu y mpolieci 6i010riYHO1 peKyib-
TUBalii HapTO3a0pyTHEHUX I'PYHTIB.
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Metoauka a0CTaiKeHb

Y npupoaHux ymoBax boraHiuHoro caay JIbBiBCbKOTIO HalliOHAJIbHOTO YHIBEPCU-
TeTy iMeHi IBaHa PpaHKa 3aKj1aneHO MOJEIbHI TOCIIIN 3a TAKOIO CXEMOIO: Y T10-
CYAMHMU 3 TPYHTOM BHOCWJIM HadTy ryctrHow 0,96 r/Mi y KoHLIeHTpawisx 50 M
HadTH Ha 1 KT TpyHTY, 10 Biamosimae 48 r/kr, i 100 M HadTu Ha 1 KT TPYHTY —
96 r/kr IpyHTy. Yepe3 Tpu TUKHI ITicJie BHECEHHsI Ha(pTU y IPYHT (HEOOXiTHUIA
TEePMiH UISl BUBITPIOBaHHS JIETKMX HA(TOIMPOAYKTIB) BUCAIKYBaJIM BereTaTUBHI
ocobunu C. hirta 3 BUCOTOIO TaroHis 62,5 + 1,8 cm. IpyHT i pocauuu s go-
CJIiIXKeHb Opaiv 3 €KOJIOTIYHO YKUCTOI TepuTopii M. bopucnasa. ITicisg 1BoX Mics11iB
pocty C. hirta aHanizyBajay I'pyHT i BUpOILEHi HA HbOMY POCIMHU. Y I'PYHTI BU-
3Havaau BMicT pocdopy, Kajito i MarHiio, y pocIMHHOMY Matepialli — ¢ocdopy,
KaJlilo, MarHilo, HaTpilo, 3ajli3a, HUHKY, MapraHilio, Mifdi.

MakpoeaeMeHTHMI CKJIal BCTAHOBIOBAIM IIiCJISI MOKPOTO 030JIEHHS CYXOT0
POCIMHHOIO MaTepially 3a 3araJibHONpUIHATAMU MeTtoaukamu [1, 18, 25] 3 Ha-
CTYITHUM BU3Ha4YeHHSIM (pocdopy — 3a metogoM Ernepa y momugikarii Pixma ko-
JIODUMETPUYHO 3a KaliOpyBaJIbHUM TpadikoM, Kajlito i HaTpilo — 3a iHTEHCHUB-
HiCTIO 3a0apBJICHHS MOJYM S Y OJYM STHOMY (hOTOKOJIOpUMETPi «AAS 3» rpu 10B-
KMHI XBWIi 766,5 HM, MarHito — ()OTOKOJIOPUMETPUYHO TTPY JOBXUHI XBUIIi 548 HM
Ha npunagi «Marcel media elektrofotometers. MikpoeaeMeHTU BU3HAYAIU aTOM-
HO-abCcOpOIifHMM MeTonoM Ha criekTpodotomeTpi C-115 y monym’i cymilti are-
TWIEH—TOBITps [25].

Pe3yabTaT gocaimkeHb Ta iX 00roBopeHHs

Mu BCTaHOBUJIM 3HAYHMI BIJIMB HA(TOBOTO 3a0pYyIHEHHSI HAa BMIiCT OCHOBHMX
MaKpOeJIEMEHTIB y TPYHTi i BUPOIIEHUX HAa HhOMY pociuHax. OTpuMaHi pe3yib-
TaTU TIPEACTaBIeHO Ha pucyHKax 1, 2. JlaHi puc. 1 3acBiquyIoTh, IO y IPYHTI 3a
nii HacTu 48 r/Kr (BapiaHT 2) 30iIbIIyEThCS BMIcT (pochopy Ha 9 %, Kaliro — Ha
20 %, marHilo — Ha 8 % 11010 KOHTPOJIIO. 3a6pyIHEeHHS IPYHTY 96 I/KT (BapiaHT
3) cripMYMHIOE 3MeHILIeHHs BMicTy pocdopy Ha 13 %, kaito i mardiro — Ha 11 %
BiTHOCHO KOHTPOJIIO.

B pocimuHOMy opraHi3mi docdop Bimirpae BaxJIuUBY poJib B OOMiHi XKUPiB,
BYIJIEBOMIB, OiNKiB, Y Ipoliecax muxaHHs i ¢orocuHTedy. B pasi itoro Hectaui
MIPU3YIIMHSIETHCS PICT KJIITUH i TKAHWH, 3aTPUMYEThCS MEpeXid 10 PernpoayKTUB-
HoI a3y po3BUTKY pocsiuH [11, 15]. Mu BUSIBWIN, 11O IIPpU 3a0pyIHEHHI IPYHTY
48 r/Kr (puc. 2) BMicT pochopy 3MEHIIYETHCS Y KOPEHEBUILAX POCIUH Ha 23 %,
TOJi SIK y TaroHax 3aJIMIIAETbCS Ha PiBHI KOHTpouto. IIpu 3a0pyaHEHHI TPYHTY
96 r/kr BMicT dochopy 3MEeHIIYETbCA K Y KopeHeBuiax (Ha 34,5 %), Tak i y
naroHax (Ha 29 %) BiIHOCHO KOHTPOJIIO.

Binomo, 110 BMicT Kanito y kiaitnHax pociauH y 100—1000 paziB mepeBuliye
MOTO PiBeHb y HABKOJMIIHBbOMY cepenoBullli. Hailbinblie Kajito MiCTITh TKaHU-
HU 3 iIHTEHCUBHMM OOMiHOM PEe4YOBUH (MepucTtema, KamOiii, MOJIOAi TUCTKHU, Ma-
rouu, o6pynbku) [11, 14, 16]. BcraHoBieHO, 10 3a Ail HAGTOBOro 3a0pydHEHHS
IPYHTY 48 T/KI BMICT KaJilo 3pocTac sIK y IpyHTi — Ha 20 % (puc. 1, BapiaHT 2),

ISSN 0372-4123. Ykp. 6oman. acypn., 2007, m. 64, Ne 1 123



25

20 -
o T
’O _I_
S 15 T 01
8
«w® o2
(@]
© 10 B3
R I

5

07ThOT S 8a83% i aa %%

Puc. 1. Bmict docdopy, Kamito i Mardiroo y rpyHTi, Ha skomy pociau ocoounu Carex hirta L., 3a
nii HadToBOro 3abpyaHeHHs (TyT i Ha pucyHKax 2—6): I — KOHTpoJib (IpyHT 0e3 HadTH); 2 —
IpyHT 3 HadTo10 (48 1/KT); 3 — IpyHT 3 HadTow (96 I/KT)

Fig. 1. Table of content of phosphorus, potassium and magnesium in oil polluted soils planted
with Carex hirta L. (mg/100 g soils) (here and on the figures 2—6): I — soil with plant without
oil; 2 — soil with oil (48 g/kg) without plants; 3 — soil with oil (96 g/kg) without plants

TaK i y KopeHeBuIax — Ha 17 % i maroHax pocivH — Ha 18 % (puc. 2) momo
KOHTPOJIIO. 3a 3a0pyIHEHHS IPYHTY 96 I /KT 3MEHIIYETLCSI BMICT KaJlilo Y KOpeHe-
Buiax Ha 16,3 %, y naroHax — Ha 24 % BimHOCHO KOHTpo0. CTpecoBi YUHHU-
KM (B maHOMY pa3i — HagToBe 3a0pyAHEHHS) 30iIbIIYIOTh TPOHUKHICTH MEMO-
paH KJITUH KOPEHiB, iOHM KaJlito iIHTEHCUBHO BUXOMASATh Y HABKOJMUIIIHE CEPEO-
BHIIIE, 1110 € CBOEPITHOIO HECIEIN(iYHOI CTPECOBOIO peakilico pociauH [7, §].
VY pociauHi MarHii BUKOHye 6araTo BaXXJIMBUX (PYHKIIiM 1 HEOOXITHUM y TTO-
PIBHSIHO BeJIUKiil KibKocTi. OcobauBa poJib HAIEXKUTh MarHilo y cKJIafi XJIopo-
(diny: Tam Mictutbest 15—20 % Bin 1ioro 3arajbHOi KiJIbKOCTi [14]. Mu BUsIBUIN,
1110 BMICT MarHilo y TOCTiIHUX POCIMHAX 32 Mii HaTOBOTrO 3a0pYIHEHHS CYTTEBO
3HIKYEThC (puc. 2). Tak, y BapiaHTi 2 1oro KOHIEHTpaLlisl Y KOPEeHEeBUIIAaX pOC-
JINH 3MeHIIyeThes Ha 17 %, y maroHax — Ha 45 %. Y BapiaHTi 3 criocTepiraerhest
3HIKEHHST BMICTY MarHilo y KopeHeBuIlax Ha 34 %, y naroHax — Ha 58 % BiITHOCHO
KOHTpOJTI0. 3MEHIIIEHHS BMiCTY MarHilo y pocJnHax 3a fii HahToBOro 3a0pynHeHHS
MPU3BOAUTH A0 3HMUKEHHS BMICTY XJIOpOMiJIiB a i b, 1110 MU i BCTAHOBWIM Y TTOTIE-
penHix mociimkeHHX [4]. TakuM YMHOM, TOBEIEHO B3aEMO3B’SI30K MixX dedilin-
TOM MarHimo i BMicToM xiopodiniB y C. hirta. Ilpoliec HAIXOMKEHHSI MarHito y
POCIVHU 3aJIEXKUTh Bill CTyNeHs iX 3a0e3NeyeHHs iHIIMMU KaTioHamu. Tak, 3a
BHMCOKOTO BMICTy KaJlilOo Y I'PYHTi i pOoCJIMHAaX piBEHb MarHito, 0Co0JIUBO y BereTa-
TUBHUX YaCTUHAX POCIIMH, 3HUXKYEThCS [14, 16], 110 I MiATBEpIXYIOTh HAallli pe-
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Puc. 2. Bmict docdopy, kamito i marHioo y apomicaunux pocianHax C. hirta 3a nii HapTOBOTO
3a0pyIHEHHST TPYHTY

Fig.2. Table of content of phosphorus, potassium and magnesium in two-month old C. hirta plants
under oil pollution of soil, % dry matter

3yapTaTi. OTXe, B JaHOMY BUMAAKY CIIOCTePira€Thcs (hi3iogoTiyHUl aHTaroHi3M
iOHIB KaJlilo i MarHiro.

Binomo, 1110 10 ckiamy HaTH Y BEIMKUX KiJTBKOCTSIX BXOIUTh Hatpiil. Dito-
TOKCUYHICTh TPYHTIB CIIOCTEPIra€ThCs B pas3i 3a0pyIHEHHS iX CUpPOI0 HA(PTOIO 3
BEJIMKMM BMiCTOM BHUCOKOMiHEpaJIbHMX TOIYTHUX BoI. OCTaHHI MiCTATh BUCOKI
KOHILIEHTpAallii CoJieil HaTpilo, SKi, MOTPAIUISIOUU Y TPYHT, MOXYTbh HarpoMamaxy-
BaTHUCS, HOCITalOYM TOKCUYHUX IJI pOCIMH KOoHLeHTpauii [10, 13].

Hamri pocmimkeHHs 3acBimunnu (puc. 3), 110 3a Aii HahTOBOTrO 3a0pyIHEHHS
BMICT HaTpilo y ITpYHTI 3pocTa€ Maiixke yasidi. Lle cyTTeBo BIiMBae Ha HarpoMasm-
JKeHHSI HaTpilo pocJIvMHaMu. 3 TaHUX pUC. 4 BUTHO 3pOCTaHHS KOHLEHTpAIlil Ha-
TPiIO SIK Yy KOPEHEBUIIAX, TaK i y MaroHax poCJMH, OAHAK OUIbIIOI Mipolo0 MOro
HAKOMNUUYIOTh KOopeHeBuia (y 5 pasiB), aHiXK maroHu (yTpudi).

Hartpiii HagxXoaUTh Y KJIITUHU POCIVH NACUBHO 3a TPaai€eHTOM KOHILIEHTpALlil,
1110 3yMOBJTIOETHCS 3POCTAHHSIM TTPOHUKHOCTI MEMOpaH. AIXKEe CTPECOBI YMHHUKHA
(B maHoMy pasi — HadToBe 3a0pyIHEHHS) MPU3BOISTL A0 YTBOPEHHS aKTUBHUX
(opM KHUCHIO, 1110 CIIPUYMHIOE YaCTKOBY JI€3iHTErpallilo MeMOpaH i 30iIbIIEHHS
iX IpoHUKHOCTI [4]. 3a3HAYMMO, 1[0 TPAHCIIOPT 10HIB HATPilO Y HAI3eMHY YaCTH-
HY pOCIMHM 00MexXy1oTh nosicku Kacnapi. J{oCArHYBILM IEBHOI KOHLIEHTPALIil Y
KJIITUHAX KOpEeHs, BiIOYBA€TbCS BUKU HATpilO uyepe3 minazMaiiemy [11]. Hami nani
CBiyaTh MPO Te€, LIO BMICT HATPil0 3pOCTAE HE TUIBKM B KOPEHEBMIAX, a U Y
naroHax. IHKonu 2/3 HEOOXiJHOTO POCIMHAM Kajlilo MOXe OyTH 0e3 BUAUMUX
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Puc. 3. Bmict HaTpito y IpyHTi, Ha sskoMy pociu ocoounu C. hirta, 3a BIJIMBY HA)TOBOTO 320-
DPYIHEHHS
Fig. 3. Table of content of sodium in oil polluted soils planted with C. Airta (mg/kg soils)
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Puc. 4. BmicT HaTpito y 1BoMicsiuHUX pociauHax Carex hirta 3a aii HahTOBOro 3a0pyIHEHHSI IPYHTY

Fig. 4. Table of content of sodium in two-month old Carex hirta plants under oil pollution of
soil, mg\kg dry weight

MopyILlIeHb 3aMiHeHO HaTpieM. CTyIiHb TaKOi 3aMiHM € Pi3HUM i 3aJIEXKUTh Bill BULY
pocaunu [11, 14]. MoxinBo, 3pocTaHHs BMicTy Hatpito y C. hirta B ymoBax Had-
TOBOT'O 3a0PYIHEHHST — 1I€ CBOEpiTHA crielMdiuHa peakilis pOCIUH Ha CTpec, 110
noTpedy€e MOAANBIIUX TOCTIIXKEHb.
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Puc. 5. Bumict 3amiza i MmapraHiio y AsoMicsiuHux pociauHax C. hirta min BIJIMBOM Ha(pTOBOTO
3a0pyIHEHHST TPYHTY

Fig. 5. Table of content of iron en manganese in two-month old C. hirta plants under oil pollution
of soil, mg\g dry weight

BaxuBy poJib y XXUTTi POCJIMH BilirpaloTh MiKpoeJIeMeHTH, 30KpeMa, 3’5co-
BaHO IXHIO YYacTh Yy Mpollecax afarTallii 10 3acojeHHs IpyHTiB [2, 3, 7, 17, 20].
Taxi enemenTu, 1Kk Fe, Mn, Cu, Mo, Co, BXOASITh IO CKJIaly aKTUBHUX Ipym, abo
KOMIIOHEHTIB IIPOCTETUYHUX TPyl (PEpMEHTIB, MEpeayCiM OKCUAOPEAyKTa3, sIKi
3a0e31euyIoTh Ipouecu (OTOCUHTE3Y, AMXaHHs. MapraHeub, MarHiii, HUHK K
KO(aKTOpH € NJONIOMIXKHUMM eJIeMEHTaMU MPU YTBOPEHHI XeJaTiB, 3a0€3MeuyoTh
noenHaHHs ¢GepMeHTIB abo KodhepMeHTiB i3 cyocTpaTamu [12, 15]. 3amizo Bxo-
IUTh 10 CKJIaAy OKpeMUX (DepMEHTIB i LiMNX (GepMEHTHUX CUCTEM, TIOB’I3aHUX 3
OKHCHO-BITHOBHUMM peaklisiMu KiaiTuHU. KpiM mpoiieciB (hoTOCUHTEZY, AUXaH-
Hs1, fioro ioHM OepyTh y4acTh y BiIHOBJIEHHI HiTpaTiB, Oi0JOTiUHIl a3oTdikcairii
SIK CKJIAZOBi KOMIIOHEHTH HiTpaTpelyKTa3u Ta HiTporeHas3u. BaxiimBoio ¢GpyHKILi€0
3ajli3a B poCJIMHaX € HOro y4yacTb y CUHTe3i xamopodiny [14, 15].

Mu BUBYQJIM BILUIMB HA()TU HA BMIiCT OCHOBHUX MiKpPOEJIEMEHTIB: 3a1i3a, Map-
TaHIlo, Mifi, HMHKY y pocauHax C. hirta. OTpuMaHi naHi TpeAacTaBIeHO Ha pU-
CyHKax 5, 6.

BusBneHo, 1110 3a aii HaTOBOro 3a0pyaIHEHHS BMICT 3aji3a y KOpeHEBUIIAX
pociuH (BapiaHTu 2, 3) 30iIbIIYETHCS Y 2,5 pa3a, TOM SIK y IMaroHax (Bapiant 3) —
3MEHIIIYETbCS Y 4 pa3y BiTHOCHO KOHTPOJIIO. Y TaHOMY BapiaHTi CIIOCTEpiraJmcs
03HaKu nediumTy 3aii3a (MOXKOBTIHHS OKPEMMX JIMCTKIB, 3HUXKEHHS BMICTY XJIO-
podinis Toio) [4]. 3 puc. 5 BUAHO, 1110 KOpeHeBUIlA JocainHux pocaud C. hirta
HarpoMaaxyloTh y 5S—18 pa3ziB Oisbllie 3aiiza (3aJIeXKHO Bifl KOHLIEHTpaliil HahTh
y IPYHTi), HiX maroHu. [Ipoiiec HagXOMKeHHS iOHIB MeTaly B HaA3€MHi YaCTUHU
POCJIMH PETYIIOEThCS 3aXUCHUM (Di3iojIoriyHUM 6ap’€poM Ha MeXi KOpiHb—MAariH.
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Puc. 6. BMmicT 1uHKy i Mini y aBomicssunux pociauHax C. hirta 3a 1ii HaTOBOro 3a0pyaHEHHS
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Fig. 6. Table of content of zinc en copper in two-month old C. Airta plants under oil pollution
of soil, mg\g dry weight

O4eBUIHO, 3a1i30 Y BEJMKHUX KiJIbKOCTSIX MICTUTBCS y 3a0pymHEeHOMY HadTOO
IpyHTi. Binomo, 1110 3a BUCOKMX KOHLEHTpALliii MiKpOE€JIEMEHTIB Yy HABKOJMUIIHb-
OMY CEepeloBHUIlli iOHU METaliB MOXYTb HE TUIbKM alcopOyBaTUCS KIITUHHONO
CTiHKOIO KOpEHsI, a Ii HarpoMaaKyBaTUCS B Hili a0 ocamaKyBaTHCs Ha MOBEPXHI
KOPEHiB i He BKITIOYATUCS Y META0OJIiUHi CaliTV BHYTPIillIHBOKJIITUHHOTO PiBHA [12].

MapraHeup Bimirpae BaxXJuWBY pOJib Y PETyJIOBaHHI MPOLECiB OKMCHEHHS i
BIIHOBJIEHHSI 3aJli3a; ONTUMAJIbHE CITiBBIIHOIIEHHS 3ajli3a OO0 MapraHilo Mae
craHoButu 2,0—2,5:1,0 [19]. 3’sacoBaHo, 1110 3a YMOB 3a0pyaHEHHS TPYHTY Ha-
¢roro 48 r/Kr y KopeHeBUIIaX POCIMH BMICT MapraHilio 30iIbLIyeThCA ¥ 4,5 pasa,
a 96 r/Kr — yTpuui. Y maroHax (BapiaHTu 2, 3) KOHIIEHTpALLisSI MApraHIIIO 3POCTAE
Oifpll K yABIYi 1IOJO0 KOHTPOJIIO. TakuM YMHOM, Yy MaroHax pocjavH 3a Jii Ha-
(pToBOrO 3a0pYNHEHHS COCTEPIra€ThCS AUCOATaHC MiXK BMICTOM 3aJli3a i MapraH-
mo. TuMyacoM K MiABUILEHI KOHLIEHTPALlii MapraHillo y JUCTKaX POCIUH 3HU-
KyI0Th iHTiOyIouy fito NaCl mpu NorJaMHaHHI eJIEMEeHTIB MiHepaJbHOTO SKUBJICH-
H i cTabiTi3yI0Th OKMCHO-BITHOBHI peakilii ¢poTocuHTe3y i nuxaHHs [3]. MoXIuBo,
pociauau C. hirta perymiol0Th IMIBUILIEHY KiIbKICTh HATpil0 caMe 3pOCTaHHSIM
BMIiCTy MapraHiiio.

Hagrose 3a0pyaHEeHHS BIUIMBAE TAKOXK HA HATPOMAIXKEHHS LIMHKY 1 Mini poc-
muHamu C. hirta (puc. 6). Tak, y BapiaHTax 2, 3 BMIiCT LIMHKY 3MEHIIYETHCS SIK Y
KOpeHeBMIIAX, TaK i y TaroHax Maiixke yaBivi 11omo KoHTposo. Hectaya LMHKY pi3Ko
VIOBUIBHIOE PIiCT POCIVH: TAIbMYETHCS MO KIIITHH, HACIIIKOM SKOTo € MOpdo-
JIOTiIYHi 3MiHM JIUCTKIB, TTOPYIIEHHS (ha3 po3TATyBaHHS i qudepeHialii KiIiTuH [ 14,
15]. Came mpurHiyeHHsI pocTy i po3BUTKY pocsinH C. hirta 3a Oii pi3HUX KOHIIEHT-
pauiif HahTH y TPYHTi MU BCTAHOBUJIM Y TMOMEPEIHIX HOCTimKeHHSIX [4, 5].
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Minb BIUIMBa€e HA MEXaHi3MM, SIKi BU3HAYAIOTh CTIMKICTh POCIWH 0 HECTIPU-
STIMBUX (DAKTOPIB; PEryIiO€ OKHMCHO-BITHOBHI peakilii i mpolecu MOTIMHAHHS
¢ochopy Ta iHIIKUX €IEMEHTIB MiHEPAJIbHOTO XXUBJICHHS ; KOHTPOJIIOE OajaHC BO-
JIOTY, 3MiHIOIOUYM MPOHUKHICTh CYIUH KcuiaeMu. [ediumuT Miai raipMye pernpo-
aykirito pocauH [3]. IToka3zaHo, 1110 BMiCT Mifi (BapiaHT 2) y KOpEHEBUILAX pOC-
quH C. hirta 3MEHIYEThCS HE CYTTEBO, TOMI SIK y MaroHax 3aJIMIIAETbCS Ha PiBHI
KOHTPOJII0. Y BapiaHTi 3 BiH 3HMXYEThCH K y KOpeHeBuIIax (B 1,6 pasa), Tak i
rmaroHax (y 1,4 pasa) 111010 KOHTPOJIIO.

OTxe, MiKpOeJIEeMEHTHUI CKJIad POCIVH OiJIBIIOI0 MipoIo, HixK MaKpPOCKJIaI,
3aJIEXXUTh Bill €KOJOTIYHUX YMOB. be3 CyMHiBY, y CKJaji pOC/IMH i3 3a0pyIHEHUX
IUTSHOK BimoOpaxaloTbcsl XiMiyHiI 0COOJIMBOCTI cyOcTpary. B ekcTpemanibHUX
YMOBax 3a0pyIHEHHS I'PYHTIB Ha(TOIO i B pOCIMHAX, i y IPYHTaX CIIOCTEPIiraeThCs
IucOalaHC MPaKTUYHO BCiX XiMIUHMX €JIeMEeHTiB. 3MiHM y CKJadi MiHepaJbHUX
eaeMeHTiB C. hirta IEBHOIO MipOIO MOXKHA BBaXKaTU CIeU(MIYHMMM peaKkilisiMy Ha
Jito HagToBoro 3abpymHeHHs. OgHaK creuudiuyHiCTh MeXaHi3MiB CTIMKOCTiI IO
HAUIAIIKY OESIKUX €JIeMEHTIB y I'PYHTI, iX KOHKpeTu3allis ISl IIIOHePHOTO BUIY
C. hirta 11 yMOB cepeaoBMIIA TOTPEOYIOTh MOAANBIINX TOCTiTKEHb.
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JIbBOBCKMIT HallMOHAIbHEIA yHUBepcuteT uM. M. dpanka

BJINAHUNE HEOTAHOTO 3ATPA3SHEHNA HA COAEPKAHUE MAKPO-
N MUKPOOSJIEMEHTOB B PACTEHUAX CAREX HIRTA L.

N3yyanu BiausiHue HehTSHOTO 3arps3HEHUS] HAa ColAepXaHWe MaKpOo- U MMKPO3JIEMEHTOB B
pacteHusix. O0beKTOM MccaenoBaHus usopanu Carex hirta L. — MHOTrojJeTHee TpaBSHMUCTOE
JUIMHHOKOPHEBUII[HOE pacTeHre. MoieibHbIe OIbIThl TPOBOIMJIN B MPUPOIHBIX YCIOBUSIX. B
COCY[bl C TIOYBOI BHOCHIM HedTh U3 pacyera 48 u 96 r/Kr mouBbl. Yepes Tpy HemeIM MOCe
BHECEHUSI HE(PTU HA MOATOTOBJICHHYIO MTOYBY TepecaxuBanu ocoou C. hirta. KoHTpoeM city-
XKWJIW pacTeHMs, BbIpocilIMe Ha mouBe 0e3 HedTu. Ilocne aByX MecsleB pocTa B pacTEHUSX
ONpeAeISIIN COAepXKaHUEe MAaKPO- U MUKPO3JIEMEHTOB. YCTaHOBJIEHO, YTO HE(Th CUJIBHO BJIU-
sIeT Ha 2JIEMEHTHBIN COCTaB M3yyaeMoro Buaa. Tak, Ipu coaepkaHuu B mouBe 48 r/Kr He(pTU B
KOpHEBHUIAX ¥ TToGerax paCTeHUI YBEJIMUMBAETCS KOHLIGHTpAIUsI KaJlvsl, HaTpusl, MapraHua u
XKeje3a (B KOPHEBHMILAX) IO CpaBHEHUIO ¢ KOoHTpojeM. [Ipu BosaeiictBumu Hedtu 96 r/Kr B
pacTeHUsIX YMEHbIIAeTCsl coaepkaHue Kaus, ¢pocopa, Maraus, xxejesa (B moderax), IMHKa 1
Mmenu. [IpoBeneHHbIE UCCIeIOBAHUS TTOATBEPXKIAIOT, YTO PsIJl 9KOJIOTUYECKUX, MOpdooruyec-
KUX U (PU3HOJIOr0-0MOXUMUUECKUX ocobeHHOcTel Carex hirta 00ecrie4ynBalOT ero CTOMKOCTD K
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HedTsIHOMY 3arpsi3HeHu10. TakuM 00pa3oM, JaHHBINM BUA MOXHO PeKOMEHI0BATh AJIsl (huTOpe-
KYJIbTUBALIMU TEPPUTOPUIA, 3arPsIBHEHHBIX HEPTHIO U HEDTETTPOAYKTAMMU.

Kawueesbie cn06a: Makposnemenmol, MUkpodnemenmol, Hegpmsnoe 3aepsasHerue, Carex
hirta, ¢gusuonoeo-6uoxumuueckue kavecmea, cCmouKocms

N.M. Dzhura, O.M. Tsvilynyuk, O.1. Terek

Ivan Franko L’viv National University

INFLUENCE OF SOIL POLLUTION ON MACRONUTRIENT
AND MICRONUTRIENT CONTENT IN CAREX HIRTA L. PLANTS

We investigated influence of oil soil pollution on the macronutrient and micronutrient content
in the plants. Objects of our investigation were Carex hirta L. plants — long-rooted grasses.
Model experiments carry on in the field condition. Oil were brought into experimental soil 48
and 96 g/soil kg. After three weeks on these soils C. hirta plants were transferred. Contrlol —
plants, that growth on soil without oil. After two month macronutrient and micronutrient content
of plants was studied. It was shown that oil pollution had strong effect on nutrient content of
plants. We investigated, that under 48 g/kg oil pollution of soil content of K, Mn, Na, Fe in the
roots and shoots increased. Under 96 g/kg oil pollution of soil in the plants decreased K, P, Mg,
Fe, Zn and Cu content. In the conclusions of our experiments we conducted that species of
Carex hirta have ecological, morphological and physiology-biochemical traits and they help it to
increase stability to oil pollution. Thus, these species can be recommended for recultivation of
soils polluted by oil and oil-products.

Key words: macronutrient, micronutrient, oil pollution, Carex hirta, physiology-biochemical
traits, plants
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