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methodology, data and results. EUR 26102 EN. Office for Official
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Number of elements of which the concentration

exceed specific threshold values

Toth, G., Hermann, T., Szatmari, G., Pasztor, L., 2016. Maps of heavy metals in
the soils of the European Union and proposed priority areas for detailed
assessment. Sci. Total Environ. 565, 1054-1062



/" FEQMONIKO MANEMISTHMIO AGHNON

TexvoAoyila tnc Qutoeéuyiavonc

n XPNon UTWYV yla TNV AMOUAKPUVON PUTTAVTWV QIO TO
neptBaAAov N yia Tn UETATPOM TOUC O€ LN TOELKEC Kl
ETTUKIVOUVEC UOPYEC
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MeTa@opa Kol GUYKEVTPMGT] PUTAVTOV 0T TO £00.(POS GTNV
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TSUUNTA XOPAKTNPLOTIKA (PUTWV Yla (pUTOEERyWwYN

AvOeKTIKA ot pUTtaven eddadgouc
Na cUCOWPEVOUV PUTTAVTEC OTO UTEPYELO THHHLOL TOUG
Na €xouv peyaAec anodooelg

Na €xouv ypriyopo puOpo avamntuénc ko peyalo pLitkd cuotnua

Na £xouv YVWOTEC KAAALEPYNTLKEC TEXVLKEG KOl XOLLNAO KOG TOC
AP LY WYNG

Na prmopouv va KaAALepynOouv o€ eMLBAPUUEVEC TIEPLOXEG UE
LKOLVOTTOLNTLKEG ATtOS 00 ELC Kol KalBapo KEPSOG

Na eivatl ntpocappoopeva ot e6odOKALUATIKEC CUVORKEG TNG
nepLoxng
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e Populus spp. (Aevka)

e Cd 0.25-2.35 |

e Cr 0.22-026  ZVVEEAOTEC
Bloocuoowpevong

e Pb 0.004-0.02

e /n 0.02-0.74

e Salix spp. (Itta)

e Cd 0.72-6.5 |

e Cr 0.16-0.22  *UVIEAEOTES
Bloocuoowpevong

e Pb 0.002-4.5

| e /n 0.28-1.62

M.W.H. Evangelou, E.G. Papazoglou, B. Robinson, R. Schulin (2015).
Phytomanagement: Phytoremediation and the production of biomass for economic
revenue on contaminated land. In: Phytoremediation: Management of Environmental
Contaminants, Volume 1 (Gill, Gill, Ansari, Lanza, and Newman, eds.), Springer.




e Eucalyptus spp. (EukaAumntoc)

e Cd 0.1-0.90
e Cr 0.1 SUVTEAEOTEC
e Pb 0.03 Bloouoowpeuong

e /n 0.05-7.61
e Betula pendula (Znuvéa)

e Cd 0.11-0.3

e Cr 0.16

e Pb 0.001-0.05 2UVTENEOTEG
e7n 0.32-0.86 Bloocucowpevong

M.W.H. Evangelou, E.G. Papazoglou, B. Robinson, R. Schulin (2015). Phytomanagement:
Phytoremediation and the production of biomass for economic revenue on contaminated
land. In: Phytoremediation: Management of Environmental Contaminants, Volume 1 (Gill,
Gill, Ansari, Lanza, and Newman, eds.), Springer International Publishing, Switzerland
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rEQRONIKo NANEMIsTHMIO AoHNaN| EVEPYELOKEG KAAALEPYELEG

KaAaut (Arundo donax L. / Poaceae)

1. E.G. Papazoglou, G.A. Karantounias, S.N. Vemmos, D.L. Bouranis (2005).
Photosynthesis and growth responses of giant reed (Arundo donax L.) to the
heavy metals Cd and Ni. Environment International 31: 243-249

2. E.G. Papazoglou (2007). Arundo donax L. stress tolerance under irrigation with
heavy metal aqueous solutions. Desalination 211: 304-313

3. E.G. Papazoglou (2009). Irrigation with metalliferous water and heavy metal
allocation in giant reed plants. Fresenius Environmental Bulletin 18: 166-174



EIIEMBAXEIX pe Cd kon Ni

0 mg 1! 5 mg 1! 50 mg 1! 100 mg I'!
OAIKEX YXYT'KENTPQXEIX XTO EAA®OX (mg kg
Cd Ni Cd Ni Cd Ni Cd Ni

0.5 1.3 26,1 | 137,0 | 180,S | 1363,3 973,8 2543,3

BIOAIAGEXIMEY XYI'KENTPQXEIX XTO EAA®OX (mg kg!)
Cd Ni Cd Ni Cd Ni Cd Ni

0.2 0.4 5,8 23,4 62,8 117,4 357,5 438,2




XuyKevtpooels Cd kot Ni 6Tovg QUTIKOUS 16TOVS

Yvykévrpoon Cd (mg kg!) |Zvykévrpoon Ni (mg kg!)
Eneppacec | Yagpyawa | Pilm- | BF** | TF** | Yaépyswe | Pylo- | BF | TF
Bropala noTa Propala noTa
0 mg kg! 0.1 0.2 2.1 2.7
5 mg kg-! 2.3 1.8 | 0.17 | 0.89 4.1 3.7 | 0.03 | 0.74
50 mgkg! | 5.2 5.7 |0.03 | 0.68 9.1 32.2 | 0.01 | 0.26
100mgkg! | 9.0 93 | 0.0 | 0.67 | 12.5 48.9 | 0.01 | 0.30
1

*YOVIOELS GVYKEVTPOGELS 6€ PUTIKOVGS toTovg: Cd: 0.01-0.2, Ni: 0.1-5 mg kg!
** Yovredeotg Procvocmwpevonc (BF): [BM] vaépyero/[HM] £oagog

Yuvrereotns netagopas (TF):

[BM] vépyero /[HM]pila

*Kabata-Pendias, A., Mukherjee, A.B., 2007. Trace Elements from Soil
to Human. Springer-Verlag, Berlin, Heidelberg, p.p. 59




E.G. Papazoglou (2011). Responses of Cynara cardunculus L. to single
and combined cadmium and nickel treatment conditions.
Ecotoxicology and Environmental Safety 74: 195-202
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Enidpaon Cd kat Ni otnv aypraykwvapa

BliodiaBsopec cuykevipwoelc Cd ko Ni oto €dadoc
CdTREATMENT
Cd, Cd, - Cd. Cd,,
0.2+0.0° 8.7+£1.82 93.6+10.4° 246.7+44.1¢
NiTREATMENT
Ni, Ni, Ni,, Ni,,
0.6+0.04 3.8£0.72 40.5+11.7° 61.1+14.7°




AyplLayKiwvapa

Enidpaon Cd kot Ni

®urtotodikéTnTa Ni




Ayplaykivapa

W FEQMONIKO NMANEMISTHMIO AGHNQN

Xvykevtpooels Cd kot Ni 6Tovg QUTIKOVS 16TOVS

BAaoTtol Pila ZUVTEAEO"C'I’] :
petadopag
2uykevtpwoelg Cd (normal: 0.01-0.2 mg kg)
Cd, 0.1+0.1 0.5+0.1 0.8
cd, . 13.6+1.9 2.5+1.1 5.4
Cd. 50.3+3.1 4.6+0.7 10.9
Cd,, 169.3+21.9 33.24+5.4 5.1
2uykevipwoel¢ Ni (normal: 0.1-5 mg kg)
Ni, 1.3+0.1 1.6+0.2 0.8
Ni, 9.3+1.9 7.842.0 1.2
Ni,, 342.3+82.7 | 52.3+3.7 6.5
Ni,, ' ' '




ZOKXOLPOTEVUTAO

E.G. Papazoglou, A.L. Fernando (2017). Preliminary studies on the
growth, tolerance and phytoremediation ability of sugar beet (Beta

vulgaris L.) grown on heavy metal contaminated soil. Industrial
Crops and Products 107: 463-471



2OKXOLPOTEVUTAO

2ZUYKEVIPWOELG AT ET e
. : Ni oto €6ado
EnepupBaocelg Cd oto €dadog | EmepPacelg '?;g kg-1()b S
(mg kg)
Cdy 5 18.02+1.02 Ni, 4.110.72
Cd; 190.33+15.3 Niy, 44.2+4.83
Cdyo 236.33£34.6 Niy 148.6£13.94
Cd,-control 0.05+0.00 Ni,-control 0.5+0.00




" FEQMONIKO MANEMIZTHMIO AGHNQN ZOKXOQPOTEVTAO

Eniépaon Cd Enidépaon Ni
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2OKXOLPOTEVUTAO

Xvykevrpooels Cd kot Ni 6Tovg QUTIKOUS 16TOVS

KAAMIO NIKEAIO
Cd0 Cd0_5 Cd5 Cd10 Ni0 Ni1 Ni10 Ni20
, 0.1+ | 12.0+ 74.7+ 91.0+ 3.5+ 9.6+ 283.3+
Ymepyaad | o'o0 | 57 | 429 | 184 05 | 07 167 | -
Blopam a ab bc c a a b
0.2+ | 4.8+ 10.4+ 29.5+ 3.7+ 3.8+ 45.9+
TeuTAG 0.01 0.9 2.9 3.6 0.7 0.8 14.9 -
a aab aab b a a b
ZUVT&)\&O'T’I‘]g >1 >1 >1 >1 >1
HETAQPOPAG
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E.G. Papazoglou, J. Vangronsveld (2015). Phytoremediation of metal
and metalloid contaminated land using kenaf and jatropha. Conference
on Perennial Biomass Crops for a Resource Constrained World,
Stuttgart, Germany.
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OALKEG OUYKEVTPWOELS oto £€dadog (mg kg?)

* 0.5-2.5 1-3 50 5-120 |350-2000| 30-75 | 50-300 0.1-1 150-300

Soil As Cd Co Cu Mn Ni Pb Sb Zn

TO 2.3 1.1 8.2 |106.9| 451.0 | 52.8 | 115.3 | 0.6 190.2

Tl 347.2| 16.3 | 10.7 | 161.0| /34.9 | 70.3 |3164.1| 50.9 | 1805.7

TIl  1202.7) 52.7 | 6.5 |361.5|1572.0| 99.3 |10961.1| 157.2 | 7891.4

THI 3430.7 132.4| 7.6 |724.9 |2948.2 | 146.8 |32699.8| 369.6 | 20217.3

=~ 100000 -

2 |

%o 10000
= 1000 - M A-TO (Control)
25 100 - = A-TI (10%)
8 S
° g 10 - A-TII (50%)

§ 1 - = A-TIII (100%)

c 2 T O S < 2 L O C

S O O0Os a VN

Species of metal (-loid)
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Kevaep

ZUYKEVTPWOELC otnV aEpta Bropala tov kevad (mg kgt)

Alll

Sufficient
or normal 0.2- |0.0001
values* 0.02-7 |0.01-0.2(0.02-1 |5-20 |20-1000(0.1-5 20 -0.2 1-400
As Cd Co Cu Mn Ni Pb Sb Zn
T, 1.0 0.2 0.1 6.4 21.9 0.7 54 0.2 61.1
Tas 1.4 2.6 0.3 6.3 75.2 0.9 21.7 (1.4 74.5
T, |22 8.3 02 |46 (201 |06 51.2 (1.4  [195.5
T 2.6 10.0 0.2 5.6 47.1 1.0 65.8 (3.4 281.2

*Kabata-Pendias, A., Mukherjee, A.B., 2007. Trace Elements from Soil
to Human. Springer-Verlag, Berlin, Heidelberg, p.p. 59
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