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Miscanthus species are high-yielding, non-food perennial grasses, considered a
promising biomass crop for energy, bio-based products and raw materials for various
industrial activities. Nowadays, they are increasingly used for the phytostabilization of
large contaminated areas. Indeed, they were showed to stabilized metals in their rhizo-
sphere, to stimulate organic pollutants and to restore soil biodiversity. Thus, they could
be perfect candidate to phytomanage military sites. During this talk, we will highlight the
more interesting results obtained for more than 10 years of phytomanagement of metal
contaminated sites using miscanthus in Northern France.

Soil contamination by metals is of major concern in Northern France, particularly
in the former coal-mining region. Metaleurop Nord, located at Noyelles-Godault, was a
major European lead (Pb) and zinc (Zn) smelter for almost a century until its closure in
2003. In this area, the mean concentrations of Cd, Pb and Zn in ploughed layers are
20-50 times higher than the regional background values and their concentrations in ag-
ricultural crops exceed threshold values for human consumption. Contaminated dusts
are also a risk for human health, especially children.

The remediation of the highly contaminated soils is a major preoccupation for Na-
tional and Local Authorities. However, the contaminated area is too large (150 km2) to
be remediated in an economically relevant way by the currently applied remediation
techniques. Moreover, in order to find new income sources for local farmers, a sustain-
able management of these polluted soils is crucial. In this context, the PHYTENER
project aimed to assess phytostabilization in combination with energy crop production
(wood and miscanthus crops). The PHYTENER consortium is a strong region-wide net-
work of 11 laboratories, which leads a multidisciplinary approach combining a study of
the impacts of these crops on soils and the environment, on social perceptions and on
economic outcomes.

In spring 2007, three approximately-1 hectare Miscanthus x giganteus experi-
mental fields were established on former agricultural lands presenting a contamination
gradient. The aim of this study was to (a) evaluate the ability of this plant to grow on
metal-contaminated soils, b) to establish metal accumulation patterns in M.x giganteus
organs and c) to study the relationship between metal accumulation in the plant organs
and their fractionations in soils. Topsoil and plant samplings were carried out in Sep-
tember 2011. In field experimental conditions, the results show that M. giganteus grows
well on highly contaminated soils. Measured metal concentrations, bioconcentration
and transfer factors demonstrate that this species accumulates metals mainly in roots
and strongly limits their transfer to aboveground parts. In roots and rhizomes, the ac-
cumulation was as follows: Cd > Zn > Pb. Conversely, in stems and leaves it was Zn 2
Cd > Pb. Though soils present a clear contamination gradient, there were no significant
difference in metal concentrations in stems and leaves.

Moreover, using a set of plant biomarkers to evaluate the miscanthus health, we
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observed that miscanthus is extremely tolerant to heavy metal contamination, com-
pared to other model plants (ryegrass and white clover). Therefore, M. x giganteus is
considered as a metal-excluder plant and appears to be a potential candidate crop for
coupling phytostabilization and production of a valuable biomass on contaminated sites.

M.A. CosaHcbkkuitt, I.B. MignicHiok? B.€. CtagHik', N.N. Wanosan'

BU3HAYEHHA BMICTY BAXKUX METANNIB Y BIOMACI MICKAHTYCY
FMrAHTCbKOIo, BUPOLWEHOIO HA SABPYOHEHUX MINITAPHUX TEPUTOPIAX
"HauioHanbHuit yHiBepcuTteT «J1bBiBcbka MonitexHikay,
nn. Cearoro Opa. 9, 9-1 H.k., J1bBiB, 79013, YkpaiHa
e-mail: martyn.a.sozanskyi@lpnu.ua
2Jan Evangelista Purkyné& University in Usti nad Labem,
Pasterova 3544/1, 400 96, Usti nad Labem, Czech Republic

M.A. Sozanskyi, I.V. Pidlisniuk, V.Ye. Stadnik, P.Y. Shapoval DETERMINATION
OF HEAVY METALS IN BIOMASS OF MISCANTHUS X GIGANTEUS, GROWN ON
CONTAMINATED MILITARY SITES. Investigation of metal pollution in soil and biomass
of Miscanthus x giganteus, in particular, by Fe, Mn, Ti, Cu, Pb, Zn and As, was done.
The biomass of Miscanthus x giganteu was grown on former military sites in Kamenetz-
Podilsky, Ukraine and Slia¢, Slovakia during two vegetation seasons.

BesnnigHa, 6araTopiyHa TpaBa MiCKaHTYC MraHTCbKUI € OAHIEND 3 HalnepcneKkTmB-
HiLUMX Ons ogHoYacHoi doitopemegiadii abo ditocTabinizauii 3abpyaHeHnx 3emenb Ta
BMpoOHMLTBa Bionanuea.

MeToto poboTUn € BU3HAYEHHS BMICTY BaXKKMX MeTaniB y 6iomaci MickaHTycCy riraHT-
CbKOro, BUPOLLIEHOTO MPOTAroM ABOX CE30HIB Ha 3abpyaHEHUX MifliTApHUX TEPUTOPINX B
Kam’'aHeub-lNoginecbkomy, YkpaiHa Ta Crniadi, CnoBavyunHa.

Bu3HaueHHs1 BMIiCTY MeTaniB B KOpeHsX, cTebnax i nmcTkax MickaHTycy 3abesnevy-
Barnocs peHTreHodyopecLeHTHMM aHanisom 3 BUKOPUCTaHHSM aHanisatopa Expert-
3L (INAM, YkpaiHa, http://inam.kiev.us/contact-information). MpucTpii Moxe BUABNATH
XimMiYHi eneMeHTK B AianasoHi Bif ,,Na fo 4,U 3 Bucokoto TouHicTio (0,01%). Yac 36opy
AaHnx ctaHosuno 24300 ¢ ang Bcix 3paskiB. Mexi abcontoTHOT NOXMBKN BUMIpIOBaHHS
ctaHoBunu = 0,05-0,2 %. lNigrotoBky 3paskiB Ansa aHanisy nposoaunu 3rigHo ACTY I1ISO
11464-2001 ta OCTY I1SO 11465-2001. [Ina koxHoro 3paska Oynu npoBeneHi Tpu na-
panenbHuX BUMiptoBaHHS. KinbkiCTb 3paskiB pocnvH Byno goctaTtHiM Ans NPOBeAEHHS
TPbOX naparnenbHux 3axofis. [Insa kopeHis, cteben i NUCTa piBHI meTanie Oynu BU3Ha-
YeHi B OQMHULUAX Macu B 301, a NoTiM A04aTKOBO NepepaxoBaHi 4O MI/KI Ha OCHOBI
30MIbHOCTI POCINIMHHOrO MaTepiany. [1ns 3aranbHOro po3paxyHKy KOHLEeHTpauis byna Bu-
paxeHa B Mr/kr cyxoi Macu. CTatucTuyHa ouiHka OTpMMaHuX gaHux Gyna BUKOHaHa 3
BMKopuctaHHam Microsoft Excel.

[BopivHi gocnimpkeHHs NigTBEpAUnY 30aTHICTb MiCKaHTYCy pOCTU Ha 3abpyaHeHNxX
JocnimkyBaHux ginsHkax. HakonuyeHHsa Takmx metanis sik Fe, Mn i Ti y mickaHTyci cno-
cTepiranocsa nepeBaXkHO B KOPIHHAX i HA NOPSIAOK MeHLLe y cTebnax i nucTax, 3bepirato-
YN MOXITMBICTb BUKOPUCTAHHA BEPXHIX YACTUH POCIMH B AKOCTI eHepreTuyHoi Giomacu.
Cu i Zn B6ynn MeHLW akymynaTMBHMMMK B ABOX BereTauiHMX ce3oHax, a ans As i Pb
aKyMynATUBHI KOHUEHTpaLii 6ynu ayxxe marni. HakonvyeHHs1 BaXKKMX MeTaniB B Hag3em-
HMX YaCTMHaX POCIIMHN B NOPIBHSAHHI 3 KOPIHHAM Bynn 3Ha4yHO MeHwWwmnMKn. Kopensauii mix
BMICTOM MeTaniB B YaCTUHaxX POCIINH 3i 3HAYHUMW KOHLEHTPaUiHUMK rpagdieHTamu B
rpyHTax He BusiBNeHo. Lle nokasano, Wo metany nornMHanmcsa Yyactkamm pocnuH 6e3
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