[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

93 oode (gaollad (Cons ) o 9 Cuodlw alxo
RTLR VE T RUAVI RVERN Fe 4|

AF B VO Slorio YAV Loy el oyl wassly 0,90

Available online: http://ijhe.tums.ac.ir '_ \\\ /

£ & 43 “
u.mh K) x Ln.a %%y r
7 of Environt™®

«,:J.ut\.goag.” JL‘;).) JogJ.‘ﬁ;o
Dnoke pB Gl e el

el ST e oodbasl ST sl oSTyl il ¢S 05,5 -
el STyl e oDl ol5T o8ty ST, 0y ¢ sans 05,5 —Y

0 doS> -l Fo ol M Ll

b gty ool el Gl codls (gl SUylas g oS Il aloz 5l G i dad 9 4l SYIRNAR) el )0 fu,b
;,‘.WS)JM)Mj(wuwﬁ))u)astlw»mﬁ)bys_)rusvylaoLju’.w)JJJu\h Q;/‘A/“’ :wl,s@)l}
RO PRV E Oy 4 0091 S G 0 boglses g 9,800 az/V+/\) ey Fo,b

S5 5 (V5 e 19 s o 5 03 bglive catS Jali bl slajlas sqmyp b9y AV/YIY Dbl &6

mg Pb (kg S0il) ") ¢ @ 0091 S5 5 50 (Ve gV o515 L) s o g )3 xaS

iz olSss bags S 5 olS oy clile gy ralesl 555 5l ey 59, A0 9 P b (Ae

g yeS o3l ol

G bogloe CtS pls ;0 s Houds 9 33 glew plasl g aly ;) o e clale aidl

Y ) e od w515 e 33l o] s odle il il S S5 g &
5 s e 5 3 ol Al g Ay s e s tne ialil sl biglie SoiS g (S S byl S igals ol
Sk jod olS 4 bgyje oS e plail o ojes clile o (TF) p Jail o o 0 s @Y oS Db o

o (Ve o815 L) sy 5 )3 bgline cutS 50 (alesl 5,5 51 (g 33, A

St s 53 53 58 Al )3 s D (5l s GRS (g al gl 6 S A

ol L S S5 s &y S [y Vo (515 50 st yos b )8 Ll

1 o 6 i 5 (Soig Sl Canny
a-baghaie@iau-arak.ac.ir

Please cite this article as: Baghaie AH, Mahanpoor K. Lead phyto-remediation by corn (Maxima CV.) and white clover in monoculture and mixed cul-
ture system in a Pb polluted soil. Iranian Journal of Health and Environment. 2018;11(1):75-84.



https://journals.tums.ac.ir/ijhe/article-1-5921-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

S8z 03 a0l © y dlea 1 S I8 4 Sl adlaie
ol sy s olal (V) Casl ooy adlaiss jo paic oyl
emslin 055l Wl oo Yaio| Lglive o iS5l oolic ol
Sla S 45 iy watly VL oS lensl, Gl sl
Olesily Ol5ee ym Wl o0 dilaio 1o ST olooesSy 525
LS ol ol ey il g SIS VLS
B oz 090 Aoz jsboas dibais y2 6l (Sl S
ey b i o (V) o) Kes g Fatahi Kiasari .o ,.5
Cnl a5 o Rl )b ol A Loy oy (Y
Oles YL 55 de ol A po 40 &3 A5 Wau ) e

Syl ) e Jlas!
(e dad s 4 ST gl e o Sl 4 colie Ly
el ol 38l 4y g ploe O s alas 51 S Ol cdale
g @Yol plendly (al8l sl o)) JLos a4 (gl
ailaie (g5l e DY gazmo Sl (S )5 a8 ol
@ oauS i ol S0 og—w g eog Yhoog s cnnj b
oLS cnl (2VLolS plowsly (il L (b sl oo ol
ool wl ol ol j0.0,5 S5 S 5l oYL @
GVl (ol lahg ) 5l (S plgreds byl o iST
Oy S SaS oYL oS loail,y Lial3dl 4 wilg_e S
Lglie S a5 g, el Ban b gy (ol 5L
ey ddlaie pg sy LS (laieds b jo D g &yd

) (599" S g_i_l)é ol..fjgjl?)é D (r..u),..mb u...l.vlﬂ

235513 omyn 0y90 ST Gl e

Lo 509, g olge
St Jels ol bl i8S Sl gy Saa b gy
bl (Sl o—38,) &3 o (Trifolium repense L.)
Tob oo @ S ol 9 D)3 ol 50 s (e s
IS Mals Lol s o 1,85 as jo Bolas MlS slaS sl
S oS O HlalE T slows 4 bes allS lasee jo 00
olgiedr s <l ol (sl gloslars 0,8 12
Sygo 90,8 0L laicas aa o by Lol olS

v

e O3 i g (YL 0LS

dodio

Sl Yl cz oy sl iz sla o 5o
Glaegarme 655,54 L (S l3l 4 009l Glas>
AoLLS (V) el S oo g sla ks |
(F ) aiin 095 10 Ol ez a4y (08 Logas cusS i
ol 0S5l LS 5 5l soliasl 5 S PH 105105l
bl ol cps Lol > ol, o HEDTA 4 EDTA
Jodo 4 S PH 2als a5 wiz 0 009 olie l Qi
(B) coslan oy 5 )l980 )5 ) S YL 680 ©)08
0aisS ALl idu il —iegh 4o (F) ol e g Hoshyar
o Hlad S S5 j0 poredlS o yiws coblB , DTPA
Wy 42055 ol 4 g 0000 18 (g 2 390 | OIS 2l Ly
SVl ol Sl 33 5 pm i earS DL o 5 oS
Sl 2 3925 (I b0l 38l @y 009l S5 Sl pgesls
SoglT 50 00isS A Bl 5 e G JJo 4 (&dlge
S5 Sleogas it il rizen § (Sej ) sl
V) 955005 apog SB ploart 5

Olid S Dl3l8 Bls aie) jo a8 S ol lo iagh
Cow Wilgi co S o S Ol Od cllilE oS vas
2ol Ay, Sl 55 5 ouy Dlogge slacllad ,SU
51 6 yhas o boglive S (A A) 5,05 |8 bglis S
Gl cge aS Lz ol ml) (el gy Ko Lo jg—aS
Lglie C 25 (rian 59 o logs o 2015 5o Slac
5 BLS L (oS palic i o] slocS s
iz 0 (V) oK g Hassanpour .(V +) 5 a5 o
SE Sl peesls @iz 2 il g bugl g ol o (kS 36
Crlag ool 18 sy 050 1) oSSl 5 00 Loy
Sl gre 53U el aiilys bgloee S a5 widwy 4
a5l olS 5 S j0 paeslS o yiws LB uli8l
iS58 097 () 2 B (p )0 AT Wiz e il
93,0 (Shhss slaplail 1o v rodlS oz ol yap oS
ol o0uis (gl Ll oyl S5l

S3rsiS GSL Fogll cunds oyl 63,50 Slalllas

19Vl /Jg! & /a3 jl :
S /gl oo /pasjbosgs ]

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-5921-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

S g (S s ol

Qs Baiges 0 ooly )18 S Sas 10 #0 °C slbs o FA D
Axg oy Slle 5 2S5 FAL OC glos o s oy
ool wl LY N G o )5 0l b ladigas (55250 )las |
0lS il b leyem (VF) 0l il 3 ol i of s

Al (6,0 paiged &3 olS slaluls S
5353 (0C) SLs (T 508 oo s, 5ol cgr
SIPH 6 pSo5lul sl o ooliiwl (VO) 5 yguwlonS]
oSl colaa cublE o solatwl Ol 4 S V:0 ca s
T Solaw ol jleoliiwl b glilo lac 1o (EC) S
o9, 4= (Soil Texture) SLs sl oi 5,50l
S 358 JoLs Sl (1F) s e (6 g e
oolisl b5 (5 5o ke ) b 9,15 b, 4 (CEC)
o e pewd BB S 0l (6,80l mwalals olSs
al_wgy & S5 sladaiges o (DTPA Extractable Pb)
5 &ySostac VIV bl pH s +/++0 M DTPA 5l
Jaie (V) 08 (0l ol i olfi s 5l ooliciasl b
sl 5 el b 53l 5 g, 4 (CaCO)) Sl
sl s JUE g A et (F) S by 3L
Q525 Al (g S ol (VA) a4y Bl o il cacs
)5 all SAS 1581 6 5SS as aosls (bl J—doo g
0 Jlool mas ;0 LSD (55051 b bo e SKibee sloaylia 5

LA r:l.?u‘ M)o

basl
S ¥ J.'lﬁ gﬂ)bﬁ.«e

St 5l g 59y A0 oS s BB oy Jlade o ey
Dyl et s 53 Yo 1515 b s e 3 5,3 oS

uﬁ"\"jbjo_w]?]_]ow . Af?gsn f“'i’f‘
S A A9 a5, dwal > laieds olLS
S kG 5,5 P) L S Glyeas ol s

039, 7+ Ay 0,90 90 Dy gl o lens pl jo a5 ]
203 0590 Bllae) 039, A+ 9 (&)3 (g 0595 G—lhao)
b axd)S las 3 Ve g ) (ST 90 anhe pued gl 9 ()3
s 4 039l gl SLS Ity ol ol g
gz o ool ! (A +mg Pb (kg soil)!) adlaio o
Sladiged (plood 5 (So5d S TRy (S 2 s RSosl]
oS 5d slo S g 00 Jiie oS _tylejl 4 S

O Jgoz) o g pSeslul cuns 5l L8 S
Ol lawg dudw ;o 9 0,3 Hlals 3 wlS e ols cy
ST b s § 0 jd yieol O MIN Sio a5 0o y8 /) S|
5 MelS Jaie
SIS 5 Lolbe S5 5 S S5 i 55 8 s
CiS s 3 30,5 e BlS w0l S D kg (5l
SLEI s 08 0lalS 5 S 55 00 o ol olS by Lo
el slaws ol 50 slawi 4y ol j 430 Tl aias cas ]

Sl 9 )3 6l )3y e A o0l g

)lwm&swwﬂf‘chf)mélfcww;)b)o
=8 oklS 5 Hlals o o sae G o Lol lalS e ils
Jo o b ooy gals lalS e s sae Ve g Ve STy o
d)bijﬁl-‘&"u—wéb))ﬂgsbuﬂcL;->9‘°L5-\—~4)J914
0l bl e jeb 4y LSS 59, V-F o Lalals
olS soles b aiad Lol MalS ool 55 )L S aian

D55 3 e (T 5 59 ne Ll
BINETTITTI RPN V-SRI VP ST - P Ty VL K
g o dadsb e 5l olee pladl g ey o plosl o ils

G s (ALS sladiges .ol eold g it alS i SIL

O3 ol 30 eoliwl 0590 S o Liowli 9SG 38 sld SHg -) Jguo

DTPA .
CEC Extractable Pb Total Pb OC CaCO;  Soil Texture EC pH
Cmol (kg - - )
e meke)  meke) 0 %) @ (1)
VWY YY/§ A A A s VY YIA
/21?99 yﬂy 119V g /sl 0)lads /@3] 093
Ol bz bl s ole ozl g ole soliliad 'A%

ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-5921-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

Iy G,lo oo Sals S jaud 9 5,3 bglbe CulS i
Bl s iSO i 4 Cod S pH o

plail g dly y 5o oy cile p bolio g (JlS ST 5]
ol (lsn

o 59y 0 ol lee plail g ady ) po oy cldale oy iy
5 S bolse i PUSNTUNI I W N W oS o s )l
S 0 Gl Y Jgaz) b cawline Ve o515 L awau juud

S olS o olS oler plail o Jlade o peS A c ]

ORI S PNV EVERS U E It

L oloya 5 bglire G S plns 45 (SLiS ST pls |

804 vt e s Il

7.8 M
7.6 4
I5
o
7.4 4
7.2 4
7.0
sals P q- # 9 g0 il 0532
RS s bglbie  rec8Tim e
()

.:Sl_n'-:;_.aJﬁ.'.ih_;,_..

e O3 i g (YL 0LS

)3 olF canls o samline sals S o ] p e g
e ol Sl bylde LS s 50 Sph ja b g
Sged) Al LiS ST ptiw 4 Cod S o s LB

(&l -y

S pH o p belswo g @l clis il
Jog03) w sdwlive dals S wead ,o SpH o 2 i
o= 59y A0 SBPH (o ies a5 el Jb o cpl (o)
Sk i 5 23 gl CeiS i 5 S 255
S olS cunls aS el )53 BB o b saal i Ve oST5 L

1

o i

o o
|

mg kg

-
o

I

Qe (Gas) cmlf 5599

J:L:J.‘»"..a e —

sals  Fe HoE Fe
(b

Sl o)l p2 40 a8 b Kileo) () S PH g (W) w yiwd JB G lado g beloe Coiss 9 (Sl ST o 31 - 510903
(5,105 (5,10 S0 BB (SHuSy b wo ;0 & o 50 wdowd S yilie B9 3>

(mg/kg) oL 2lgn pluil g a5 55 @y CLE 12 )5 g ddw joeds bglds Gl g (S ST 51 -Y Jgor

S S g
bl cons S S plos!
_ Cls 099
oD . PR X PR PR X ols
LIRS <, (EIPS
(V+ oS15) O o515 Ve o513 (O o519)
e d f i *j ady
£Y/AY £9/00 F°/‘Wg £EIVO dOINE o¥/Y! s ny8 i
. £
e e f h *h lgn plusl %
VV/A] VARV s viAY® etk STy BIAY ot e
b a de c g h f Ay,
YE/AY A/-Y £A/YY VAN £y OY/FT SEIVY
PR
a b c d f oo alail 29
YY/AY YV/AD \EIAY VF/AY a/AY AvYE viae® AT

35 (5 ,ls e S K0S, b s )0 B a0 dties S ie By sl il e j0 a8 Ll Sl

19Vl /Jg! & /a3 jl :
S /gl oo /pasjbosgs ]

VA Ol gl buzo Cuiblsgy ele (ol by s ol swliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-5921-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

S g (S s ol

ol 0 VYIYY 1 Jabe aS 09 0j9, 40 cisS anl 8 0
S a5 vg el S o jlade o peS a5 cl > o
N3309) PH Gialiél (s 4y ol oo |, T ozl J¥s
-\ )199.0_;) JL“>)Q B uu).._wo u...l)lﬁ ui;.czlf)o (g_)—\
sieizs 5o 3.5 (V) oI e ¢ Tabarteh .ols cous (!
ol 3l SBpH pals L S 50 oy col> wisls olis
0,80 Lyiml3dl aS Cewl ools s yol> gudod bl b oo
Sged) S pH (2alS L 59, 0 4 55,70 5l oleS
gt)).w)ln.\i‘os)’j)%’d.g?’ )"OLSM)O)B\)M[Q.W‘OAJ}
eV g a SEPH Jlade a5 cul Jl o ol cdl
S el S5 BB el adl jials axlg < /Y)Y g oY
Sl Sl 5 31 0 olS a) o gy ) GBS le (1]
Sl ) o C> s Az o g LalS 4 i)
liolﬂf&‘o)j)?‘ Q..i;fo)5.>)b J@)y@‘w;odﬁou
03,55 sbm| S pH jo (6,0 cre yuoss oS ClS i
e ot b Qoo S e ytws BB o (e oS
3 S Wilg o aS ools las |y g ylo sy olS S
o JB s B s o ol Ay, Wl 5 kS
HlS wl, aS s S 5,155 (V) o es g Li .ol S
u]@)éjjl})b u‘)_..uu.‘al.cwbﬁ‘ u.cl.a °)3—""‘°5§J
w08 e 8 S e

ol aly ) @

S b jaul olS a4y by pe ad ) s SIS () 2eS
Sl Gy iy 5 (S ST gy 50 GhalesT £, 3l 5,
S joes 5 D)5 bglive CuiS j0 D)3 ol T ady; 4 by e
sy S as cl ($3 BB (Y Jgoz) cnl Ve (ST L
PH S Ve o515 Lot joud 9 5,3 bolxe S
G S Azl iz le oo g Sl ools plasl o au |,
SealS b st jod 9 5,3 balbwe Sy S aS oS

FB o lie Gl el conl auily 095 2590 pH

® gﬂ/
./A}?Dg J} 1P9Y Jlas /gl 0o /350 0095

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

V4

e plasl g ady ) © o cdale b o b (ST 2ol
L ol ald ) 0490 Ll 38l izmen a8l 20l58l &S oL
g a0y B2 o cre ol el 59, A0 w59, 7
bjlmudaw&wﬁo]m)éow@bﬁﬁ‘&‘

! 00

o6 31 ©)d g iyl Lol 9 (SlS ST 5]

oL oy JUi!
3 olS CetS il ey 595 A @ JUST o pS (n i
uJ)MdSM‘;JJJlS(\N JﬁA})J_moMLMM_w
W) OMLMAA)LO-AJM)Q)AJ)M (5"9'“ r:‘d.:‘ g_;).m;,\.]a.l.c
oo 53 53, Ve &y 59, 70 51,3 0LS Wl 0,90 ol
2t 5 5,5 0lS 2lee plal g ads) 50 o clile o5 win
Sl ;Q JJLQ Gl 0010 UL.....J ‘) (_g)bs..u U’““"‘)S‘ ..\...a_w
Cowl aiilgs bgloes CuisS pinmw )0 0l 0,90 iulidlas
)Mgu)o OLS e JLQ..J‘ %J.é)o ‘) G)L)(SIAA w‘ﬁ‘

s lias

S (o1 boonosSo 8 b S 39

S b 2l ) ST ) Jgaz o o0 03] gl
s alt e ) 45 Ead S ST sl i ao o b
oy 1) (& 0y 5 (o) Sl & o 359
S D316 4y ol Sogll (rli¥l asiyl 4z Ly o)l
SS g 3l esliiul g s ol S 039 Sy oS 2y
i BB e e (2l 31 Wl oo Yleia] bgliee
oS ol Ligldl ay SLLLS S8 (Gl-) logad) S
REC AN

S oy JB oy

(A=Y Jloged) S wyiws BB oy jlade o i o
Vo oSyt 508 bglbe iS5 S oy by o


https://journals.tums.ac.ir/ijhe/article-1-5921-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

e O3 i g (YL 0LS

"ol @y JUH o pb 32 )5 g diw juu bglto Ll g (SIS ST 51T Jgue

IANESO

“"’f& B '.'SO)jé

(e @S5 ol o)d O pSi) et o)b

(Ve oS15) jouds

O pS15) et &8

SVAS SNYe NiYad .Yy
Sy “IYY® “IV¥ -y

fy h h
SNFE /VYE AR 395 7

f i h
ite “IVFE S\YE 55,0

A5 5l s

ColilB ebgldee LS s ;0 azgy LA A W
oil38lege, Feoy90 S slan ) ©)3 0l )0 paresls e
G5 g 4 (YY) ol sa g Li fpiman .ol ools
Jole 1, S5 o ol s il ial53l bgls Ce S 55 o
s i Sl Ll bl s

LS (o2lgp plail o

2= plalS @ b pe lse plail oy <Al o iy
Sy 9 O)d bgle ciS o g Ve oS15 L s
€95 ) 595 V) S0 olS (—ialy oty 0590 b oo
S PH 1 2a5 o ool o 10 ol s oo (Lile]
PH ials (o -V logesd) ol sdmlice caiS Lo ol jo 50
Gl s Olgon |y ded jard 5 )5 SuiS 5 (mlge
Yl 5 S5 Sl 45 oL s ol o il
Lls S5l Oy

e ot 3 52 oS 95,098 s 5 o515 il
bolie cotS i 33 2V oLS lonily (Ral331 )o Sge
olS o515 Jiali8laS (g95u 4y el 0090 dpds jauls 9 )3
Yol lolS g0 bolse oS pi

» o Sl oy W)

Oy e o el (tolojl 9,0 51 m 59, 70 19g0>)
ol Bl cpl Jlas cul Jls o plass iy sas)s
o) 090 b yloyen 9 ales] £9,5 5l s 59, #0055

M S0 b suo,d O e )0 diies S ie By gl)lo 5 olap Sl

Ae

) loged) 99 ol S lawg ol i @ 5 S i
45 350,8 soliie glasdllas o 525 (Y+) o, San 5 Li (]
00l S S ay Cnd olS aiy ;) o gy lase o pH
Elpl i 45 23,5 (6 S Az (i 5 4l alS (aals)
PH (als )5 o8 el (Sam oS a5 T (sload
B 43I ot (B g

wnilgs Lgliee ciS &y iS5 S5 5l olF catS gsS| s
olS aty; bawgi 0 Qi 1150 Fe G ]
ol 4 sls Y oLE ledl il Ses ol 4 Ly
9 V0 @S1E L) s ot 5 )5 byl ciS (6581 o
Sbale )3 o3 VO 5 il i B a0, A0 (T
oalie &3 JLES ST sy 4y Comad D0 0LS Al ) oy
Lyl i b Consl adlys o olE iy, Yool a8 0
SloansS Al LS 5 e 5 Yool g oS a4 Shegin
ST 5 Sle oS sl polas ST slos—ul alox
S 50 Oy a5l K Sl el )3l el
390 50 Slalllas plos 48 sl Cawds aline s (YY) ogds
oHer g Wang .culesl pl 5 oS 35 jo b olS
i oS S8 ol ey aallln b o ag, 3 (YY)
CablB ol Aty Jawgh, 4l j0 a5 Wau w4l
0uisS ade SloS 5l i Jodo a4y S bl s
A oo lid oiolidl aig,

amS ol 4 GllS i les] SO o (V) ol e g Li

19Vl /Jg! & /a3 jl :
S /gl oo /pasjbosgs ]

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-5921-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

S g (S s ol

o8l ol lga plail g aiy ) o cdale b yles 2ST 5o
OlS laug O a5 Sloj .l ools i, (g)ls cxe
dia] Lo ol s plail @ LT bl 09— o0 0>
b g0 e Ay 53 oy e G i 59,05 o0 D50
6oL polie 05,00 o Slisl g &) wile Slals pizen
(YD) wids aazd 355 laa_in,) 0 poasa |y o
Olls S Vb cieey 0 () o, Ken s Azimzadeh
dswd_w)mgy‘dajwéb)‘)ﬁ)‘rw)}so)yo‘)‘bjlm
a8l g ady, ;o Oy cdale gulial el &) bolxe cuis
oS olen plail ol sl sws o 4 wix e WD oo i yd
2GS udize (ol bl @l o aS cnid 0l L
0eodlS g O a0 009l dllaie j0 a5 03,5 5155 5 (VF)
500,5 o oz (2L sladisS ady ) o iy yolie ()l
Ex290 (nl Sl )0 g Wb oed Jie 2lsa slaplul 4
YL cale & Jamin odisS (S j0 a5 a5o,S uSU
L0 oo 0,03 ol a ) j0 8 0L 5 ke ¢S yolic
bglore oS i 3l oolatul el Cows 4 ol g ay
re Gl Loje) Ve Aty 0)90 50 dnhes a5 )5
oLS lenily ial38l 1o (6 S e i el aiuiley o Jlazs!

sl asly oYL

=

S 35 Al
i (83 3l ooliiwl ol (Lt sy cnl (IS @l
Uil Ll anidlyy o v yaud 9 5,3 el ciS
Slessly Gl 53 6 50 (A8 olS lse ploil oy cdale
o515 9y 090 Jobo (ylee ol jo a5 all ails oYL oS
5 S Cnl Gl 0018 Gnd Sl il o 8 0L
o 0lS alse plail s Sl 0 iy a5 (6950 4 i
panlie Yo o815 L i s 5 &8 biglis CetS (ies
55 2lse plailay e JESl o 2o 0 s (rizmen 0
A odolice b Huud 9 &3 bgldee G i8S i (0

® gﬂ/
./A}?Dg J} 1P9Y Jlas /gl 0o /350 0095

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

A\

LS olsn alosl a4y oy J e 4 ol 151 S
2 ol @ST5 Jlade g olS 0l 050 Job 1l Cd )8

ol 485 13 6LS g0 baliee CaiS pins o
olS leaily iolial jo el aniiley 55 olS e iS (56!
&lop plail oy cdale Gili8l Jile 4L olS oy oYL
5 &,3olS Sles elail s cdale ool Sge )3 oL
a0y ViV g 1) e oST o b bglire CulS i

Wojgy P Dyd (S ST o 4y Cad Sub Hou

s oLS 0500y 0l las ]y el ¥ VY aolidl s s
Gt s 30 o sl s Al s Sl G i
ST o &3 S ViV g 10V e (ST5 i b bglire
s ol samlice 6l VIO o VY ialdl cos i ay as
35039, Vo S 0,90 Llake 9,590 40 0u b odwliw wliv
(YF) ol,Ken 5 Puschenreiter .cwlesl ol 5 (gaST
S iy Bl 45 500,58 S e (i (SR 5
Bais 5 J sleosss adlo cbale il el Yo
i Gl sel (pl 45 090 S 50 (09,80 cld
Gy Gil38l g S PH i als (S5 CO, 58 55>
el 00l S5 y0 DIl el 8

@ JUSl o po

2y JESl G 22 5 Fee mie slge 5l (S ol S (48!
JESl o p0 (g yiin 45 (69595 4 g2 Sl jielh 5 Dy5 50
Ly @V ol ploassly (0 5VL K00 Sile b o
a8 5o Ghalojl €95 5l 555 A s B oLS
Yool sl 05y (Vo w515 L) s s s 5,5 boglice
oduS wd pl olS SO goog 0l o0y sy b LS O3
b s 50 90,8 bgloee o5 (V) Wil oo ol o
R el il ol g e JUaS g 5 RS
ial5dl ol a2y YL olF ledl ialiil s 6y
29 9 D)5 bgldue CAS piaas 50 Lo dnbe jand oS
i 5 Va0 Ve Lol @515 l 8L loses wndw
Sl s rol8l Gl el ailgy oL 039, 40 S

a5 Wz gd ol plailaa iy 5l o Jlal o


https://journals.tums.ac.ir/ijhe/article-1-5921-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

O ol
Slal o ool @8 pae Jolis SIS OIS 4l Ba gy
Cole,y alas (ol o 1) gilawosls g aools cay o ailE g

.&‘oo;

e‘é)déj s & e

Caglas 3l aiils oo p3Y 055 dllie HBa gl Al gy
égl.z.,o ) 6)')5L*':5 oAl e).) s L;LQQ%L‘)} 5 tag3,
S s cye a4 STl aslg u’_@)l_w‘ glﬂog’ sils | ad

S g o JloS (gt ol plol gl UG (ols 41,3
Sles

References

1. Yin H, Zhu J. In situ remediation of metal contami-
nated lake sediment using naturally occurring, cal-
cium-rich clay mineral-based low-cost amendment.
Chemical Engineering Journal. 2016;285:112-20.

2. Malakootian M, Yaghmaeian K, Meserghani M,
Mahvi A. Determination of Pb, Cd, Cr and Ni con-
centration in imported Indian rice to Iran. Iranian
Journal of Health and Environment. 2011;4(1):77-84
(in Persian).

3. Torbati S. Feasibility study on phytoremediation
of malachite green dye from contaminated aque-
ous solutions using watercress (Nasturtium offici-
nale). Iranian Journal of Health and Environment.
2017;9(4):503-16 (in Persian).

4. Alavi Bakhtiarvand S, Ahmadimoghadam M,
Parseh I, Jafarzadeh N, Chehrazi M, Chorom M. As-
sessment of phytoremediation efficiency on reducing
oilhydrocarbons from clay-silt soil using Aeluropus
littaralis. Iranian Journal of Health and Environment.
2014;7(1):73-84 (in Persian).

5. Baghaie A, Khoshgoftarmanesh AH, Afyuni M,
Schulin R. The role of organic and inorganic frac-
tions of cow manure and biosolids on lead sorption.
Soil Science and Plant Nutrition. 2011;57(1):11-18.

6. Houshyar P, Baghaei A. Effectiveness of DTPA
chelate on Cd availability in soils treated with
sewage sludge. Journal of Water and Wastewater.

AY

e O3 i g (YL 0LS

ogw)J@@Q‘f@‘)oiéw‘&YOW}‘u
250 PH i alez 5D g ) e Ll 8 55 5o
45 5975 4 eanls 0 S i o Jlis 4 5 (S5
b oo oamlie pes ol G Cos S o pH. s a8
S Lalpd )3 pias CB 0ul 4S5 lge (oolel 3929
S sl Jlye 5 420y 5900 RIS Lama 00
Lug o i bl b ol (g0g0 b el S 00is
Pl llps R0 g 3l ais i 1) ae 50 Jame 50 0l S

2l Sl (e ol S (515 (e g adlate 1o (len
ashis o gly sl aS a3l Jge oY LS al 8 Wy,

355 R i 3550 Az O jpe

2017;28(4):103-11 (in Persian).

7. Taheripur A, Hosseinpur A. Effect of EDTA and cit-
ric acid on phytoextraction of copper and zinc from
a naturally contaminated soil by Maize (Zea mays
L.) cultivars. Journal of Water and Soil (Agricultural
Sciences and Technology). 2016;29(6):1493-505 (in
Persian).

8. Jiang C-A, Wu Q-T, Sterckeman T, Schwartz C,
Sirguey C, Ouvrard S, et al. Co-planting can phy-
toextract similar amounts of cadmium and zinc to
mono-cropping from contaminated soils. Ecological
Engineering. 2010;36(4):391-95.

9. Azimzadeh Y, Shariatmadari H, Shirvani. M. Reme-
diation of some soil heavy metals by corn and canola
in single and mixed culture system. Journal of Water
and Soil (Agricultural Sciences and Technology).
2013;27:406-14 (in Persian).

10. Olowe V, Adeyemo A. Enhanced crop productivity
and compatibility through intercropping of sesame
and sunflower varieties. Annals of Applied Biology.
2009;155(2):285-91.

11. Hassanpour A, Zahedi M, Khoshgoftar Manesh
AH. Effects of companion crops (bean, soybean and
mungbean) on uptake of cadmium from soil by corn
and sunflower as the main crops. Journal of Water
and Soil Science. 2014;18(68):227-42 (in Persian).

12. Solgi E, Esmaili-Sari A, Riyahi-Bakhtiari A, Hadi-

19Vl /Jg! & /a3 jl :
S /gl oo /pasjbosgs ]

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-5921-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

S g (S s ol

pour M. Soil contamination of metals in the three in-
dustrial estates, Arak, Iran. Bulletin of Environmental
Contamination and Toxicology. 2012;88(4):634-38.

13. Fatahi Kiasari E, Fotovvat A, Astaraei AR, Hagh-
nia G. Lead phytoextraction from soil by corn, sun-
flower, and cotton applying EDTA and sulfuric acid.
Journal of Water and Soil Science. 2010;14(51):57-
69 (in Persian).

14. Lee P-K, Choi B-Y, Kang M-J. Assessment of
mobility and bio-availability of heavy metals in dry
depositions of Asian dust and implications for envi-
ronmental risk. Chemosphere. 2015;119:1411-21.

15. Marieh Nadi m, Golchin A, Sedaghati E, Shafie
S, Hosseini fard Sj, Fiilleky G. Using nuclear mag-
netic resonance 1H and 13C in soil organic matter
covered by forest. Journal of Water and Soil Science.
2017;21(1):83-92 (in Persian).

16. Kheirabad H, Khoshgoftar Manesh AH, Khanmo-
hamadi Z. The effects of some soil properties on Zn
availability for corn in certain calcareous soils in Is-
fahan Province. Journal of Water and Soil Science.
2013;16(62):1-10 (in Persian).

17. Baghaie A, Khoshgoftarmanesh A, Afyuni M.
Crop effects on lead fractionation in a soil treated
with lead organic and inorganic sources. Journal of
Residuals Science and Technology. 2010;7(3):131-
38.

18. Seyedashrafy H, Majidian M, Baghaie A, Khosh-
goftarmanesh A, Gomarian M. Influence of organic
and inorganic zinc sources on zinc availability in soil
and its uptake by barley. Journal of Residuals Sci-
ence and Technology. 2011;8(1):29-35.

19. Tabarteh Farahani N, Baghaie AH, Polous A. Effect
of enriched cow manure with converter sludge on Fe
bio-availability in a lead polluted soil. Journal of
Water and Soil Conservation (Journal of Agricultural
Sciences and Natural Resources. 2017;24(1):205-20
(in Persian).

20. Li N, Li Z, Zhuang P, Zou B, McBride M. Cadmi-
um uptake from soil by maize with intercrops. Water,
Air, and Soil Pollution. 2009;199(1-4):45-56.

21. Bais HP, Weir TL, Perry LG, Gilroy S, Vivanco
JM. The role of root exudates in rhizosphere interac-
tions with plants and other organisms. Annual Re-
view of Plant Biology. 2006;57:233-66.

® gﬂ/
./A}?Dg J} 1P9Y Jlas /gl 0o /350 0095

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

AY

22. Wang X-p, Shan X-q, Zhang S-z, Wen B. A model
for evaluation of the phytoavailability of trace ele-
ments to vegetables under the field conditions. Che-
mosphere. 2004;55(6):811-22.

23. Li Z-a, Peng S-1, Rae DJ, Zhou G-y. Litter decom-
position and nitrogen mineralization of soils in sub-
tropical plantation forests of southern China, with
special attention to comparisons between legumes
and non-legumes. Plant and Soil. 2001;229(1):105-
16.

24. Puschenreiter M, Schnepf A, Millan IM, Fitz W],
Horak O, Klepp J, et al. Changes of Ni biogeochem-
istry in the rhizosphere of the hyperaccumulator
Thlaspi goesingense. Plant and Soil. 2005;271(1-
2):205-18.

25. Kabata-Pendias A. Trace Elements in Soils and
Plants. 4th ed. Boca Raton: CRC Press; 2010.

26. Yang B, Shu W, Ye Z, Lan C, Wong M. Growth
and metal accumulation in vetiver and two Sesba-
nia species on lead/zinc mine tailings. Chemosphere.
2003;52(9):1593-600.


https://journals.tums.ac.ir/ijhe/article-1-5921-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

ﬁ )
%,

o

“ agwy

Iran. J. Health & Environ., 2018, Vol. 11, No. 1

&

Available online: http://ijhe.tums.ac.ir

¢
£

HERLTHAND ENVIRONIHENT

"

Original Article

6,/ 2
0 SN
" Of Environ™®

Lead phyto-remediation by corn (Maxima CV.) and white clover in
monoculture and mixed culture system in a Pb polluted soil
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health. This research was conducted to study the potential of a new Iranian
corn (Maxima CV.) and white clover in monoculture and mixed culture for
phytoremediation of Pb in a Pb polluted soil.

Materials and Methods: The experimental treatments consisted of corn and
white clover in a mixed culture (with 10 and 20 plant density) and either corn
or white clover in a monoculture system (with 10 and 20 plant density) in
a Pb polluted soil (800 mg Pb (kg soil)') at 60 and 90 days of experiment.
Keywords: Mixed culture, Plant and soil Pb concentration were measured using atomic absorption
Monoculture, Lead, Corn, Phyto  spectroscopy.

remediation Results: Root and shoot Pb concentration of corn and white clover were
significantly increased in a mixed culture system relative to mono culture
system. In addition, the increase of white clover density from 10 to 20 in a
mixed culture system caused a significant increased Pb concentration in root
and shoot of corn and white clover. The highest Pb translocation factor (TF)
and shoot Pb concentration were observed in white clover in a mixed culture

of corn and white clover (with 20 plants density).
*Corresponding Author:

S X Conclusion: The results of this study showed that the Pb concentration
a-baghaie@jiau-arak.ac.ir

of corns shoot in a mixed culture system with corn and white clover (20
densities) was three times higher than that of the monoculture system.

Please cite this article as: Baghaie AH, Mahanpoor K. Lead phyto-remediation by corn (Maxima CV.) and white clover in monoculture and mixed cul-
ture system in a Pb polluted soil. Iranian Journal of Health and Environment. 2018;11(1):75-84.
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