S 30 @53 b oy VLol p (£ 50 365 ojlas 9 S i dpmsl EDTA 50

s s0g) 039)T S5

YQL?&“ Lé)m ;w&‘ Mﬁ‘ﬁ‘ ‘TJ%W Lé).,.l.: ‘.:HOL’{.;LQD) SO0

QOIFIYY o pdy 2o A/ VNVA il s &)

oS
Cdg ans cpaiz (5 b g dle Cool (e sl (sl (5 955 eoliil roun VT 51 S (g5Lusy (6l ol ol 5|
03 @llss pol aghy 5o d9d oo edliinl (2VLelS sl (Seislsn 5 lerd Slaslosd Sl Jeds ey Sl 03Y
A5 53 ol SlS 2, L 5 s 009l T (1 ) ST a3 o 3l sl (V4 F ol St 2 100)
$Eo 355 ojlae 5 S o S5l Jgahee ) 5 /0 Gho (SLLE polaw S EDTA § G s sl s (o) p IS )
15 ooy e laoaiiSENS 14 ols Lt gl e solitul S o SelS 5 o8 ) g /0 (yho il melaw o
35 BodiiS IS Cale a3l L ogs (- [+ 0) o sime cimss Larlis gy 5 il oIl oy ol iy 5 s pladl
Clile S p,SskS 3 EDTA Jgo oo ) 5 +/0 lacale 3l oolinl .cdly 2als Jlo sime ué & y50dy mlsp plail St
P S 2 Joeishee 1 0,15 0l Glalidl o gime &jg0as wall o )3 VP g VY Gl Sy &8 plse plail o o
NP g WY s 0,5 (len plail o 1) oy cdale (50 355 ojlae S 0 50lS 5 p)5 ) 5 o sl S5
9 VFO Ccoipa ]y g Ldss o o SO ol g EDTA 5 56LS 1o Jao o) 00,18 ols aoli8l salss pl oy as s
YoV 1 JUsl gy SB o SskS 50 EDTA Jgo oo ) cale 5,15 oy Ligldl o sine & ppos aald lyy duoyo VF+
ooliiul ColilB el wilgs co oauS TS ax 5l ol eolaiwl a5 Sl 1ol (2ol58l s ixe & ygods dalls ply o)

g g0 drogi YL slale melan sl eslaiunl I cams o381 1) olS G aS ) ods 09 S 0 Gy i

£ 0 995 0,lac « S e sl EDTA (S SI508 « oYLolS 1 guadS” slaojlg

(o0iS aslSa) 5,5 405 olK2ils S psle (625 (samails =)
0,5 s ol8ails S pole 09,5 JLobiul g obiwl -¥

Zambs olStils L pgle 035 Lutils ¥
M.rahmanian10@yaho0.com  : g pSl o *

YA



ceim o 2YUOLS (850 355 0jlas 5 S s ol EDTA 50

EDTA il Ligll leoasSedls [ihdl L ady,
-plosl (la gty il G i 53 1) 3l i
S 5 i 3l 5 25 EDTA wims oo oLt o
5 oLl aes so Gl 1)ty ) alews 4 bl Qi g
oy Slale i wo S B (V) e
2 EDTA Jgoidoa Vo 00,57 L qugs 4ty g o)Lzl
» (Babaeian et al., 2011) sl cawas S p,55LS
15 Galiee clrosiiS S g liime oyl ki b
Tobw obes Gl 0 S 0 Jsloe 0 cilale ol
5 5 EDTA >NTA >S5l oo iy saY]
5 595 S SleS 3925 4 (g o0 JI (nl woo SV
S Jyene PH j0 Cp 5185 EDTA ol b
S 53 EDTAPD clo oSS Vb S o0 Jeilsy
4350 Caw) (S g 9 (LUO et al, 2005) il S slo
ST asl 5 (sl Szl (655 5k ) NTA (605
S 5 4325 &) Cored EDTA 6Vl Cnglivn blio 15
5 EDTA 5,5, 0505 o,Lsl (Evangelou et al., 2007)
Glaclale (g)ls sne jsb 4y S s sl aliSes 5 0lie
Typha ol3 olsa plail jo 1) 05,5 § Gy cuuedlS
ol yo g el aulidl | wals b awslas 4o angustifolia
Dawood) cewl 0545 5 S50 SO s dusl JIEDTA Lo
s ol 898 O,lee 4 azg b pl uls (et al., 2009
raie ol a0ogll S S5 o e (talS 5 S0, b
) O 9 SIS (698 (glady ) e a5 )3
il clooat SN Sl 5 wiS e adsi YU e3g3
s alil )]

L g 9 olge

V) b A I SE dsed o gl
A o Lk sy 5 o polae (So35 50 (el
1506 5| s 5 08B g S diged s plowil gl
AT Glow z jskiie 4 g te e ¥ SIS
S alerd 5 (b Sl Shy 5l (o ad ool
Gregyded by & S il ralez 5l aslllas 55
4 SB VY eeibawgw o pH (Bouyoucos, 1962)
Y2\ oabsidlo oylac o EC (Thomas, 1996) ,hie ol
oelS @ls S (Rhoades, 1996) jaie ol & Sk
Sl oole jlaie g (Loeppert & Suarez, 1996) Joleo
(Nelson 5 (ygnloenST (b9, 4 (£ 70 395 0 las 5 SL-

A

doddo

Jlso 0 tatn 31 (o oS l3l6 4 2S5 Sol
(Sog1 ol el g oo Dguarte Lid jo ot
Luoetal., ) sg aaly> ylusl oD gl po (G09S
5 oolitul by, 4 g0l o Kiwey axgs 1512005
03l laSls 5l (Saw Sl zg5 ol LS
ks.}!l..ol..f B WL».O CUL..) u.,.J 61).1 W PR JBLU.A
s «,3 asile ol eogicans sl lals 5l eolaul
Conl 0l Slpris LIS g suse Jo,5 oo, Kolisl
Sy ool s Sl 5l (Vassilev et al., 2002)
ol B3 plply el o5 S o S Slle 5l S
plail s a5l gl JWESH o s 5 S 0 il cudl>
ool pgo g0l 2VLelS Codbge (slp oL lse
Sl 9 JTols 5 5l eolawl (Blaylock et al., 1997)
) oo lils el colais! g S5e job 4 Wlgs o
Slaaiss g 1S Ol e 4y yoxie g 00ld o33l

D5 (HLI susie

Ol Ol wily co srmb 9 sliond oSN
Luo) sxms Lial3il | LT canl s g ol lawgs (paSiw
Jed ) oliords slooaiS S o458l (et al., 2005
5 (Evangelou et al., 2007) G joew 3wl g EDTA
o las (o 355 oyl Lod 5l ks slroansEds
Safari Sinegani & ) (gaiawsS 355 o lac 5 55l5 o5
soliial colls ul33l 4y e S5 4y (Ahmadi, 2012
oud (ol Lawsgi lag)] (jeuil g i coled po 5 Il
A SERRNUCIT P [P BUE gt S ORI PR SR CCN
il s azy ] bl Slal 4y g ails Galises (e
SlaiS oo rale O L 5l WSS S g0 (292
el 5 cir LS (b 5o beaiS S g, ()l
Wilgi oo mizmed g wiad o Rl ) S oIl
oS il o isn o 1) 63l slbeslS Cae
RVEXRW ALY

30 oaS IS 5,5 cabplol slo iogsy ulol
5 56505 0l (soly b aVLelS el Ll
sial) IDSA s EDTA Jl sy 50 (Y+1+) o San
5 cdbgl 10 Crw @ g 0dz p (Al SnlSlas
59 J clale a5 wo,S samlice &0 aly, Cesdlosw



YA UL"M).‘Y G)Loaj:sfv.\.L’?

S 60,5 Sladss

JESl oo = (lgo plail o 5l cdale)/ )
(oLS Ay, yo3ls cdale)

eltflamydl})'l}léwloxdf)l_x&:[(o)im x)
Qb.lf Ie ol¥) X .la.wy 03 C‘)Ml)bv‘.lalc)
(oLS] [ (IS o 0 eolaiwl 5,90 S y39)

2 S e polS o 5l cdale YL Ly, o
>y ol o Sles (Bl Sis oole pSokS
S o s cale g oadpl il 1 LIE LS o SoLS
ooliial 8y90 SI- (359 9 £ S9kS 2 o5 (e con
PSRORRN LTSNS YK SURESSRRET S
s b oosliiul oy50 it slajless e Dol
3 5SS (yga3T 5l ealiul b o ySilos dunlie 5 uily)ls

a8 plosl SAS 1531 o5 5 solitl b 72 Jlazs] pebans

aallas 3,90 SB plord 5 (S5 slo Sy 5l (F 2
<8l oS ols lis gl el ool ools L Y Jgas o
Colaa i 5 AV slae ghls i psl S
S Y a4 ojlas 0 e udesjows < /FF (SO Sl
olie oolanwl BB lade .(V Jga) og yhate ol 4
Pk V00 5 VY ey oS (l o iy o
~o51l) ool BB e ke g S p,SelS
5 pS ke FIY DTPATEA 5olac b s S
AD+ YO+ ol 5 JS (e 9 59, sy ke 9 2,55l
P S50 oy Sile g 0 S5l 20 S (e YV
oMl ol 05 Sy Sl > g (b mhaw
{89y vy JS cdale lais cdgase (WHO) Sl
“he ITD ST A O i A, S el g s
(Tembo et al., 2006) el 05,5 yuuss 0,55LS 1 p,5
S50 sy 355 o las S ySIl culam oo lls s pH luie
s ke Ol 4 (£50 0550 4 ) olac ;0 ealatal
o las Jlooke e . (e g1 o sed) VIV 5 V/A
S9) vy Ao 39: o )0 < /AT oolaiwl 850 (£ 50 395
s VA YD Sy 4 e 055 ojlac 10 e s

g2 S okS p )8 oo VIVY

oy paie IS Jolae .0l yes & SOmmers, 1996)
S ,o (Sposito et al., 1982) Jloy ¥ G s dwwl b
o,lac g S 0 oolaiwl BB o jlade .0 (6,50 ,lac
(Lindsay & [DTPA- TEA ,Solac L £,0 555

A 6 5ol Norvell, 1978)
LSS aw o Bolas Sals o B o Gass oyl
Bof 5o a0 ol alol 0,8 10l oRiils  Slidod ailslS
293 Jol8 b g Rl Sl G g 0l a2l censlie
300,85 S wie ¥V a blS olass (g i LL o
A LS Cusb) wb (a0l 0l 05900 Job
PREVIENMRWHREIRCHES ESPRECRUSS SIRCCR
£S5 Jsaskeo V5 <10 Gl zghs s EDTA
5 0 395 o,lac g (Karczewska et al., 2011) <S>

SB eSS e ) s 0 Gl ok
- ol oo 4 (Tahmasbian & Safari Sinegani, 2013)
al>yo oz )05 iS 0)50 Jsb 4o plate jsb & s,k
O ald [l SO pizmen ol adlsl balals 4y
o)lac aps glp ad solaiul loaS OIS o ,Saslsl
Lolyon jlaiie ol ay (250 055 0 4 ) Coad (£ 50 355
3l g ey il 4B Voo w9 polo IS el ¥
ah eslinul Y aily Blo &5 L ascls
o,lac ,laas (Tahmasbian & Safari Sinegani, 2013)
p> 5l Jolojlas lade Gulul 55l 9550 (€50 55
D dle (O] 4 (£50955) O 4 ) o,las | Lasine

OllS ol plal (iag) 0ty Ll yo atie A 5l o
O3l 50 09,5 S g ke ST L gt Sl e il
olS (g2 plail SAS ()59 9 (2595 (Ugemdas 42,0 V)
o bzl slaplal jo Gy cdile al (6 S o5l
alwg 4 g (Campbell & Plank, 1998) Jljgm iz
20,8 el (AYY (o 2z Je) (sl 0l oK
b oo 2VbolS 2 looaiiS NS 13b ) 2 61
APl s ey Ll ca e Gl ) e )5
Doumett et ) wods awloee 5 Loy, 5l eolawl L wd>

.(al., 2008

oy Lelis o po = (eIl a0 518 e lale) M
o [ (S 30 518 Luyws LB L JS cdale)



ceim o 2YUOLS (850 355 0jlas 5 S s ol EDTA 50

O3 5o ooliiwl 0590 S (grleond 9 (K308 B SHg By -V 9o
Table 1- Some physical and chemical characteristics of soil used in this study
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Table 2- Analysis of variance (mean of squares) of the effect of chelating agents on Corn indicators
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0007 431w ooo0a™  0.06™  171.35™  00004° 064 1888 =
Chelate
s
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Table 3- Corn indicators in untreated and treated soils by chelating agents
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different letters show significant differences at the 0.05 probability level for each properties, Con: concentration)
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Abstract

The plants which can be used to clean up the heavy metals contaminated soils but, for this reason may
take years or even decades, because of this chemical and biological treatment uses for phytoremediation.
In this study, the potential of corn (hybrid KSC. 704) for accumulation of lead was conducted as an
experiment using a completely randomized design with three replications in a greenhouse experiment
in a sandy loam soil contaminated with Pb. Citric acid and EDTA were used at concentrations level 0,
0.5 and 1 mmol kg* soil and poultry manure extract 0, 0.5 and 1 g kg* soil. The results showed that the
effect of chelating agents on the shoots and roots Pb concentration, shoots absorption Pb and biological
concentration factor (BCF) was (p <0.05) significant. With increasing chelators concentration shoots
dry weight nonsignificantly decreased. The results showed that application of 0.5 and 1 mmol kg soil
concentrations of EDTA were significantly increased Pb concentration in corn shoots 164 and 260 (%)
(significant for 1 mmol kg* of EDTA) times more than the control, respectively. Application of 1 mmol
kg™ soil citric acid and 1 g kg* soil poultry manure extract were increased Pb concentration in corn
shoots 122 and 116 (%) times more than the control, respectively. Application of 1 mmol kg soil EDTA
and citric acid significantly increased bioconcentration factor 145 and 140 (%) times more than the
control, respectively. Application of 1 mmol kg soil EDTA significantly increased translocation factor
207 (%) times more than the control. Since inordinate use of chelators can make more Pb availibility in
soil without increasing plant uptake, therefore application of more concentration level not recommend.
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