Journal of Water and Soil
Vol. 25, No. 6, Jan-Feb 2012, p. 1299-1309

i

(83,98 @lbuo g pole) SIS g OF 4 i
IYARCAT4A o IR siasl — cyoge o ooy ¥ Al>

B S 53 55 N5 olS dwr Lo 5 003lS b 0 5 ik Ol g 35500 5 o

s ) g B 9 g e ) g

by Yl =T Bl pl s =T g5l o = LT 315 e 43,

AVAN 223l 5 50

QDN 5y

LXVCCS

opl 3l Ban il e e (Mol Slles wiojls o] (3,8 Byl 4 ol Ld wae Jlano I (i 316 baigs Connsj b S59) 059 50l
[Chenopodium », 4.l 4 [Salicornia europaea] Ls,sSJlw [Atriplex verucifera] sl 5T olud aw Ulg )y adlllas
“rph (S oSl S digad 9 09 Slite (sla Sag b (Sal SB 53 )3 o b 00830 5 pates Glojar 35500 5 ol (sl album]
(SBpSokS p oy pySiho Vevr 9 0ee YO ) p e glaclale § w5003, CBI(Sy) (oo 5 )98 8 65503 5 (S)) (outes
A5 18 il S gy les Codole can S g0y 50 03938l ST (S pSelS s qiedlS p)S o Ve g Ve Ve i) peedS g
S (2008 Ly o (S39)1 19) 20l (slo o (nizean 5 (558 sloyles 52 039)1 SlaSE (g5l (slag ISy 00 S LSyl g
o Oy Sas b (6 Sojlasl calisee slajlog 0 olS 9 S i g peedlS e o cdale g lalS 5)Sles iy 0y9d (b 5l e NS
olalS ¢l (BCFa) medcss (tuyj (0j90] csapdoms =58 SLS )3 3 0 YL Sy SB 3 0 aaks 5 (uSl 51 5 Sy S8 o sl
sl BCFra (6L Jlio 48 350V 5 Y- OV i (opedlS 5 oyt (591 (19) o ki 53 0 el g L psSills ¢ S T
5 )5Sl 5 wedl8” 35955 5Vl L ygSllis S ol it gl . el S 5| s B30l 5 i 3 ol ol VU Uls5 ,Soler LiygSillus
0038 4y Vb (o)l Sl T g 0 gl oS b 5 122818, anis =y (cloSE Cogllasls Ll o |y oy el 5V Sl 51
Lo ysSallios timgs el 15 35,15 1y eadlS g s 5 0301 (B sl g5 bl ) oS el ] (ol gl el izl gano S 5
olosan (YL sl olS cul Sl plsise 9 45 4Bl aredlS 5 oy (S35 5 6395 41 s 0bS 32901 o 3Skos flS (2205 L
3,8 ool Oy g peodlS” (YU slacdale > v evdw b S (5 puedlS g pm

Ly 95 LS (Cd) 003l (Pb) o poo (NQ) s i j o5 155 (5219

SIS e SB pSis SilE bl e 2523 (V)
oMo RVRVY) "j @ Py obyﬂ LngJB 2 Q‘)"Ul? ﬁl.w 9 Ol.ml.,f
S35 cpl s (¥0) sl Sl 005 4 3959 ayb 5l oyl
3ol g ek GlaptunsST 0,55,k I S lils 4 S
.A)b Lkz.o.ml uLbLf 9 C)U%o sbbo‘mj‘ d])’. Coouw
I
9 0392 (eudw B uLa),on )9bdo ¢ )I.)dliw.o dl.mdb )l u'&)’.
alils clale yils él .A_3|o>9_n O Gl Gl solaw 4 b
Ay oo (Je Cyad ioli 8l L o]y el S Jolre jo S
» P slaplse Glp (S culdy =) 23,5 (0 pj claanlyd
cdlad mal S - ety wSUl el Hlade (ioli8l s 4 S

5- Problematic soils

dodo

ORIl eiomen g )l slaans )3 o @pw 1S L

el aady Jbo ) cumer LS & gl 3 3950t (555liS
5 NS oy 5l oolisl (M ¢ Al iy 285 5 adgd (olee
yome 0y g QLS (lal § 235 Cua e Glyie 4 biolay
clelccwl o s LS 3 ow i @l3ls cuslil 4 299
L (Seodam Gk 4 o I slaosin VT O 5y oS il
Wb Coldl S > (GYob floj Cde gl oo 435 (pliend

pole wiine 09,5 Lokl 5 )l wlid )5 gomeiily a5 4y —FgVeVe)
angl oS3 g5litS” 215l (S
( Email: h.khodaverdiloo@urmia.ac.it = :Jgtue ot g —)


www.

Qe adl = o« Foylod YO Al (S gl ay s Voo

o gl (oo 5 (S50 Oluoguad 5 50 (5)bpaiges (28
SliyS (V) regpid () b S > @S ol mjsi3)S
V) ojlas )3 SLS pH (YY) golis (o) L Joloe muelS
(CEC) isslS ol abls (Y1) o PH Loyt e 56
L (ECe) S5 gluil ojlac s (oS culan (YA) sl o, b
S g Sy Sogy b I 02 (VF) o Colam oSz ) eoliz
Sl b el gy 4 S6 33 55500 polis JS clilé (1Y)
GP9) A ey S e (V) Yoo ¥ S i
il b S5 el olas 55 Joloxs rs dd) 5 ogulia
il 9y b (Naexen) Jolbs JB waw 9 (B) yiogideld olSiiws
LS s 2033 035 e (V) PHET 5 Jlo 3 S s
120)5 dploxs 05 9o 8 il ekl L ;5 SB- (ESP)

ESP = Nexch 109 ()

CEC

o S > sl 3 oy s & ol S5 0 oY
=25 Jgesd jleslil b 25le g 55k (g, L ESP goval (o
185 el

Nagyen = Nag - (ﬁ) (v)
‘u.i?_,ﬂ &9 onas e (Jol padw jlade (Nagye Oi » s
Jodoee madw Hlade (INag o Jols modus 09May Joloro oy :Nay
0355 10 J,lS Jlse Clw (gludl o)las > clale wlal  SB
(b oyhane) 515 Jone 3 l8 Jaia :Cl 5 Jols i 5 Jglo
cuslemol kg cus p sy golos A3l

J[Atriplex verucifera] ,uSlo 51 olabs jlddlae b,

[Chenopodium o, 54l {Salicornia europaea] Ls,sSJbs
Sl diib o (6)5-b 5 (ot Ly 5 4y jLap aS"album]
03l (1rodlS g oy 0 039l s —ygid GBS o oYL
Ol Sl cewlio poldo 3958hL addllas )50 (sl S L0
P ke Verr g 0e e VB ao glacle 4 (PE(NO3)y) oy
4 CA(NO3)y. HyO edlS oy o SIS p 5o kS 55 oy
S 2558 53 peadlS oS ke Vev g Ve ) o slacdale
SolS 0 LSS i ol slackale L SB s 505 03]
U5 595 gy o olo cm 03g)] eSS s iy, oo SolS 0 cla
LSl do b s St oBulojl slgm 53 9 6)lul gludl cogho
Pk (o9l lulpd g adly (55 S g 02V Sl piS om0
dLmOIJK 2 oydelw g QMSL;)JT ‘L,J)NL» syl ¢ o Al
9 el Sl daydy (35 lg Iy 35 CutS a5 3590
S slag iyl sl G o > g gy Sl 4 Sigs
Bl e 513,55 o gaake (glp Gg cin g GuSlo 5T <l
Ca(NO3),4H,0 MgS0,.7THy0) oS (5)555 glié ol 5

. PR . A - \
slacais JSuis =¥ 5 S Jobre 3 (6315 lagesls 4yl
g S ol oSS L S8 S5 5 L 09 S
Syo6 biae SB Jolos 1 0sd wSbaS S ol jouis
L aS Jgane gine cBIES (YY) w3 o ilol 1 36
COT yNO; PO, I (SO; wsi o oSS Ko
g 4l YU Syos ullS s ol ol 5 (F4) aasb e
2 bz ekl o )0 i Ol3ls x3e8 40 phe dole
158 ol b )bl Sid sblio 51 o)k 55 ol sl o S5
S35 51 (b eMSie ol Sao LIS eYL ol (gol>
S a8 S L g Ay S ) (i 3l

(3) 29 SKialilé Sy (ljEl e oo s I8
o3 3 S 5 dying 5 JALS Lags I3ls i
whord 9 (Sopd sla Sho b aSo)h S SB il
dge Slglyd o ials g yioluST Juwls o 6y0d PH dlos 5l S
edlS (el g LMo iY) 39250 (s ) SlBe 9 I
L (SByb SB ) sl 9 (9951 Jols bl @ (S

.Y .z T . s .. -
2l GaaseS g (ol b Canj 3 Sge (ole i 6)98
(L5 40 eeenls wile YU 5,00 Ly sl el ong 4 oS
by S5 Syl 4 (bls ol jl il inls
Al e )l —epedlS slapSliaS” S5 g (Sed slasslS
S WIS clale molil as amsl s o Kaagh Sy (V)
CI-Cd (sl eSS JSis Jdsdan 1y puedlS onl i

(Y0) amd o il
it ooy an Lnles 5 oLS (0K a4 (05SUsS
()

5 medw lojen (559000 o Gl )y adlls ol ) o
JAtriplex verucifera] (uSlo 51 olS aw lawgs iy b auedls
[Chenopodium »,54.lw {Salicornia europaea] Ls,eSJle
33 peodlS g Gy (3591 g ESP lojen 2ol 5 ool ol
Ll S

W g, g 8130

Ql_p.l.g)ﬂ Ol 51 (ol +=Y+) (odaw SB- dgei 9

1- Initial activity
2- Speciation
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Abstract

Nowadays, environmental pollution by heavy metals is one of the most serious threats of the world which
needs effective remediation actions. The aim of this study was to investigate the potential use of Atriplex
[Atriplex verucifera], Salicornia [Salicornia europaea] and Chenopodium Album in simultaneous uptake and
accumulation of Na and Cd or Pb in two calcareous soils with different properties. Twosoils, including a saline-
sodic-calcareous (S;) and a calcareous (S;) soil, were selected. Different concentrations of Pb (0, 250, 500 and
1000 mg Pb kg™ soil) and Cd (0, 10, 30 and 100 mg Cd kg™) were then added to the soils. . The contaminated
soils were incubated under a wetting-drying moisture regime for nearly seven months. The plants seeds were
grown in pots containing different treatments of polluted soils and in control treatment (no Cd and Pb
contaminations). The plant yields and concentrations of Pb, Cd and Na in the soil and plant samples were
measured. Results showed that relative yield of Salicornia was more in soil'S;, whereas those of Atriplex and
Chenopodium Album were more in soil S,. In saline- sodic soil, the values of Na bioconcentration factor
(BCEy,) in control treatment were 67, 202 and 57 for Atriplex, Salicornia and chenopodium album respectively.
The high value of BCEy, in Salicornia revealed the ability of this plant in absorption and accumulation of Na
from soil. A considerable accumulation of soil Cd by Salicornia. and Pb accumulation by Atriplex and Salicornia
was observed under unsuitable conditions of the saline-sodic soil, wheteas, Atriplex and Chenopodium had high
capability for Cd in the soil S,. These results revealed that these plants could be used for remediation of Pb and
Cd contaminated soils. In this study, Salicornia with lower rate.of yield reduction had the highest tolerance to
Cd-stress and it seems that one can use this plant for phytiremediation of Cd and Pb from saline- sodic soil even
in high concentrations of Cd and Pb.
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