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YcBajawe U akymyJlaluja TeMIKUX MeTAaJIa y MOA3eMHUM H HA/I3€MHUM
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Hakon excTpakiyje pyna, Ha 3eMJBHIITY Y OKOJIMHU PYIHUKA OCTa]y BEJIMKE KOJIMYMHE OTIATHUX
Marepuja - jaJIoBUHE Koje UMajy JUPEKTaH YTHUIla] Ha OKOJIHe eKocucteMe. OTmnaHe Marepuje caapxe
noBehaHe KOJIMYKHE TEIIKUX MeTasla U JCTOHY]y c€ y BUJly CUTHUX Y€CTHUI[A HAa IIOBPLIMHY 3€MJbUIIITA.
OBe uecTulle ce MyTeM €0JICKE epo3rje pa3HOCe Ha BeJIKe YIaJbeHOCTH, a Takohe (h1yBHjaIHOM
€pO31jOM MOT'Y JOCIIETH M Y OKOJIHE BOJIOTOKOBE U JIAHIIE HCXpaHe, YUME TUPEKTHO yTUYY Ha 3[[paBJbe
JbY/I U )KABOTHUIbA. 300T TOra ce BeJIMKA MaXKiha MOKJIakha peMe/IHjalldji OBAKBUX ITOBPLIMHA, A JeHa
0J1 HaJeKOHOMUYHU]JUX U HajjeTHOCTaBHUX Mepa jecTe puropemenujanyja. [{um Hamer uetpaxkuBama
OMO je UCIIUTUBAKE peMelijallioHe CIIOCOOHOCTHU JIBe BpcTe U3 pona Festuca (F. rubra — upBeHu
BUjYK U F. arundinacea — Bucoxu Bujyk). Ornen je nocrassbeH 01. anpuna 2021. roqune y 3 nmoHaBsbamba
Ha OJIIaraJMInTy (hIoTalMoHe jaJOBUHE PyJHUKA OJIOBA, IIMHKA U 6akpa. BemnunHa cBake nojeuHaqHe
napieste 6una je 10 m? VismMepenu cajpikaj TEHIKAX METaja y JUCTOBMMA KOHTPOJIHUX OUJbaKa H3HOCHO
je (mg kg™): Cd (1,6) <Ni (40) < Cu (49,3) <Pb (75) <Zn (285) < Mn (911) xox 1ipBEHOT BUjyKa H
Cd (3,3) <Cu (22) <Ni (35) <Pb (88) < Zn (649) < Mn (930) ko BUCOKOT BHUjyKa. AKyMyJIUpaHe
KOHIIEHTpaIje y kopeHoBrMa Ousbaka omiie cy cienehe: Cd (4,8) <Ni (164) < Cu (175) <Pb (366)
<Zn (568) < Mn (2725) xox upsenor Bujyka u Cd (4,7) <Cu (53) <Ni (113) <Pb (226) < Zn (626)
< Mn (1396) ko BUCOKOT BHjyKa. Y KOpeHOBUMA 00€ TpaBHE BPCTE U3MEPEHE Cy APACTUYHO BUIIIE
KOHIIEHTpaIje TeHIKNX MeTasla y nopehemwy ca JucToM, 300T yera ux MOKeMo KJIacU(pHUKOBaTH Kao
eKCKIIyziepe Temkux Merana. O0e BpcTe MOrojHe Cy 3a MOKpPUBaHE J1I€BACTUPAHUX MOBPIIKHA 300T
CBOjUX HUCKUX IIPOXTEBA y MOy MAaKpOHYTpHUjeHaTa, a 3aXBasbyjyhu CHA)KHO Pa3BUjeHOM KUINYaCTOM
KOPEHOBOM cHcTeMy 100po Be3yjy MOAJIOTY U CMamy]y pa3sHOLICHE OBUX YECTHUIla IIyTEM €0JICKE U
¢iryBHjanHe eposuje.

Kibyune peun: Festuca arundinacea, Festuca rubra, butopemenujaiyja, TEIKH METaTH, €KCKIyIEP
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Heavy metals uptake and accumulation in below- and above-ground plant
organs of Festuca species
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Nikola Milanovié?, Aleksandar Simic!

"University of Belgrade, Faculty of Agriculture, Belgrade, Serbia
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After ore mining, large amounts of waste material — tailings -remain on the land around the mine,
directly affecting the surrounding ecosystems. The waste contains increased amounts of heavy metals
and remains on the soil surface in the form of small particles. These particles are dispersed over long
distances by wind erosion, and can also enter nearby waterways and food chains through flux processes,
directly affecting human and animal health. Therefore, great attention must be paid to the restoration
of such areas. One of the most economical and simplest measures is phytoremediation. The aim of our
research was to investigate the restoration ability of two species of the genus Festuca (F. rubra — red
fescue and F. arundinacea — tall fescue). The experiment was conducted on April 1, 2021, with 3
replications at the flotation tailings dump of a lead, zinc, and copper mine. The size of each individual
plot was 10 m?. The measured content of heavy metals in the leaves of control plants was as follows
(mg kg™"): Cd (1.6) <Ni (40) < Cu (49.3) <Pb (75) <Zn (285) <Mn (911) for the red fescue, and Cd
(3.3) <Cu (22) < N1 (35) <Pb (88) <Zn (649) < Mn (930) for the tall fescue. The accumulated
concentrations in the roots of the plants were as follows: Cd (4.8) <Ni (164) < Cu (175) < Pb (366)
<Zn (568) <Mn (2725) for the red fescue, and Cd (4.7) < Cu (53) <Ni (113) <Pb (226) <Zn (626)
< Mn (1396) for the tall fescue. Significantly higher concentrations of heavy metals were measured
in the roots of both grass species compared to the leaves, classifying them as heavy metal excretors.
Both species are suitable for the reclamation of devastated areas because they have a low demand for
macronutrients, and because their strong fibrous root system binds the substrate well, reducing the
spread of these particles by wind and water erosion.

Key words: Festuca arundinacea, Festuca rubra, phytoremediation, heavy metals, excretors
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