[ Downloaded from iutjournals.iut.ac.ir on 2024-06-29 |

[ DOR: 20.1001.1.24763594.1389.14.52.6.1 ]

VWAL bl / pgs 5 olomiy o5l / ol Jlu/ S 5 Of e (b mlin 5 (55,5058 0 5 p ke

b esls 5 IS5 Louu¥T & o3 gl glaSE HVL oS g3ludae
éju" uﬁ&.&\s %ﬂj;lﬁ cb}' }‘ oalaiwl

Y . *) \
PSS o 9 aler G ¢ 5u5l5 3 prem

OFAMNYAY ;5 ndy sl ITAMNN 23,3 G ,6)

s S~

ol 3 g o o3lital LS 135 S JT (g1 OWLE 51 0T (b 45 ol uiies 5 b3 e 55 (2035521 slabs, 31 VL oS
@YU oS (5l el s b 53 3,8 BB 5 au e oS (rmb Ol s (GRYL leia) K b amlie 53 B,
Solwddas ( fagim cpl 51 S al ply s 13 Ol e Sl 5 1 01 5 oS gladul B 5 508l 51 (oS SLBI Ll 5
9 =SS e CilE g ol B85 S il S el b it iy g sl IS Lo YT 4 e gl sLaSE YL oLS
s 4 s all S e VTl oYL oS # 5 s (gl (Jie (S s et VT ol Clle 51 b Ol g 4 olS o o3l
03531 GLaSE L OIS 035 5 b s b 03501 sl S5 glaoda VT 51 dlisen - sk b S (galgntn sadide 0505
o5l sz 5 Aw 53 o5 w4 0SS s s &1 3 (Brassica oleracea var. Viridis) =) ‘.JS s (Lepidum sativum) 2l
L gl el b ST L (ol b Cagh 4 O, B OLLS il 0)0 GBI B 1l 5 ad e p s ks sl S
SLaddns (2L (g dd (S 05100 olS 5 S ki sas 53 eoeslS 5 JS5 ChE 5 i B85 palie (bl 3l Al 0 a5
s s Sl 8lbe k) oo 21 Glaos el amlin 51 Jool s s 0051 (A LST slaosls 51 eslitul b (golgite
25 ALd g 5 WS e G 3550 53 GRS Sl Dy 5 i duke 313 OLE e lile Bl p o pd g et (i
Cle 5 wln] Oy S b S ) Jeol Jas e 2l VL A S s esls 5 JSS S PT calises Csh
) S g S R™/A¥) 2l b g 38 5 USG5 VL ol 550 53 Lel,lS ol olS easlS 5 JSS o

5,5 &1, (R'=2/VA)

$iledde (eueslS (IS5 (YL oS (S S I 1 gdS slaely

Ol code S i oiSls (65, 5LES aSLisls (o bISE sl 5 (685 (gamdils LS S )
sy 3l o8 (55,55 LaS 0 uSLiils ¢ wlis St jLskiul Y

mhomaee@modares.ac.ir : S5 S G (DL J te 1 ¥

Vo


https://dorl.net/dor/20.1001.1.24763594.1389.14.52.6.1
https://iutjournals.iut.ac.ir/jstnar/article-1-1224-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2024-06-29 |

[ DOR: 20.1001.1.24763594.1389.14.52.6.1 ]

VWAL Sl / pgs 5 olomiy o5led / ol Jla/ S 5 Of e (b mlin 5 (55,5058 0 5 p ke

5 odr GlaeilSe 5 5l 5 oot 5 5l s ol (S
el MlS 550 0 S 5 sl cady; o T i)
po dadde ol 005 edzmy 1 a5 B0 (0) sl o L)
53 ok Bl elge 5 sl asa 5 Jlsds slacs ,Soslil
2 s ey a3 Lgl s s Gl 5l dadus ol
5 ok sladde 2y ool 5l e ARLST s
Ol 05508 oS gl Klasl Sl wey pl 53 &S e
—> Sl CiKl slaas 5 el s ole C)M\ Jusl o
3l a5 5 e Ulects by Lasti VT VL oS (ol oS
1) Llekils 56 _aoms
Sscess 5 LS Olwl Jo s sl 0586 opl oo
ol Jelse LA.L_,.JJ,e 035 bl gl 4 a5 518
Sl JoB 5 J gl Jgon OIS oo el 51 0T s
odslo 4> PYVIL CRNDY = LS slwdias gl
G Sl L 306 rass cpl 53 e Jeds ed 4
53 LoV C Bl 5 (od G Oman DS o il
3 a3l 5 S slmed VT VG oS Wl S 5 S
) (Lepidum sativum) a5 3l esl_zial L S

Sgd oS (Brassica olerace var.Viridis)

Ol s of Gl ladde Glisl
o 0L S il Sl esliad L ol 5 o 1) OLS s of ol

o0 0 oh
< —[K(h)a—ZJrK(h)}rs ]

ot oz
z(T) 0Lejt L’ L?) SLst ez cmgb, 0 01 3 4S
h (LT St gl o AT oo K L) 0L sl
Sra s/l g B8 5 L) SLs ol oles
o edd Ol of lade Kby 45 ool (Sink/ Source term)
el ML T Ol 5 S o dly 3 ol S alws
Gj;ji‘b.g.)\j:@b .\J‘a..’\..j:ﬁ\)\s Q;ﬁésd\jAS&qu
)sauéwduﬂbgg‘_dl:;wmsﬂmidj)\sj;ﬁ

B O5SE (s pf plee LS8 o 4o 2 sladue

PRV
Gy ol s 3l S K Sl 4 S S )T
Ly St K Sl g5lala, e p fedes el p
(s O3 (g slSidme bld oS cl o glac s 4
o (50 A5 5 g e (IS8 (IS &b
S 2 5 s S da Sl s )18l plagl 5 SLsb
OS5 .(W 5 WY OF) il e giosliS Ase 53 b s
SIS S Opamer pland 5 (S5 slags sl 5l soled
Cond 5 gl (S 85 (65 ) S 5 gl S
(S (VF) Wy o IS wes T sblis ol 2L (gl St
ol 5 Lo ool w1 lag,sts cpl 2i ol >
» LS o RS el g sheslanal (opl pls
2V oL B Al e (5 03T sLaOlSe 2L
s pss 2la3 S0 sla_ss, 5l (Phytoremediation)
WSl La Ss 4l 05535 sl QLS 5101 b o ol s
03Ul Sl 5 e glacsl ¢ e 5 slacl «b
D3 Ol ey 3 oS ¢ b ML 55 oV oS s e
dme 5 oS ol s gl 03308 LB 50y
55 sl o gy 3 eV LS 5 a5 s
3] 0 Lol W x5 2 55 Slao bl 53 il e
OF 5A) 5550 et VT oo |y 5 e 28 x5

ol sladilp bt sl m.@? 2L olS glade
Gl o e gl o oL 35 5 ool opl » oSl
Ol e Ladoie b 5l osbizad b oddly o (3 000 Sl o341
ol of ot 35505 oS Aoy 4 1y Lot VT o lds
(e g5 seS 0301 Lo 511 LT 2L (ol ey
530103, S a3l s et VT 555000 5 Ol (g5lede
22l ol i wely el Sebl Ll S e as 5 el
534S gladie i 05SE by das 13 Ol e L]
laduss 5l asl Javy (glasius Llasl [Lasl oVG oS aue
Ladics cul 53 ol QLS w6 obe 5 Ml il
S et VT dor Saliys catyy 5 Sbe dbaoti VT oy S om

\%4


https://dorl.net/dor/20.1001.1.24763594.1389.14.52.6.1
https://iutjournals.iut.ac.ir/jstnar/article-1-1224-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2024-06-29 |

[ DOR: 20.1001.1.24763594.1389.14.52.6.1 ]

b peslS 5 IS5 Lo YT @ o3l slasS VL olS 5lude

B 53 A5 5 5l s e e s RS Al ax b
2 30d sl ) ) ot b Ol o S

T,
a(CSNi, cd )= = : (o]

p
Tin 4 CSNi, cd
CSNi, ca (0°)

(mg kg-]) v.:»ﬂj) J._i__.q )‘ u_:]a.\.:« (CSNL Cd(o")) gQT DL oS
5P b 2als ds 300 o3Ikl 4 ol Cd 0T s oS

W\Mbrfu‘jok:geéu@dsw‘dﬁ&jp
& Odeny B olS a4 Of s Olr S 555 55 S
Ol oy 3 e oKl el pos 2alS (Cs,, ) o il

otV bl (55l 1l Olye o 2alS &6 )y

:J;J%JBJJMQLSJL}@
T, \
a(CSNi, cd ) - Ta - P 7]

3
CSNi, cd CSNi, cd
*

\+

SNi, cd _CSNi, ca(0°)
Sl = Lg\«lk:_.jjaj u_]a;-J_:c« L;_,\,a ‘;’\};d" orl 033!
L SR PN ol S s m,a_}lsj J{H ~ble 4 ,L:_{ ui’;S\J
LS“\JJL'J_} g)'i)iﬂb- CSNi, caMax Lv CSNi, Cd(a") )l,\i& )j_lé;,a

AL (o, C;Ni, . ) als it 33 Gl 45 s S slgiy

T \
a(CSNi, cd )=—=

Ty C* -C '
Vo (G s o

o —
° Sni, cd CSNL caMax

(vl
S 53 S Sl adlS 5 (S5 51 e Cg vy 0 o3 &S
ey Sl Sl ol 53 (ST 0351 03 Ol oS 0T
WS s aS Sl o2 o e P s e sl s e

i s g T OS5 03wl oSl 5 S

B S
C
Syi, caMax
R — A
Sni, caMax = Sy ca

oble o5 ol S S, L) slea 5 Josslas
e (B 3 olS Ay ol (53555 Db 3 0Vl

153 il S 5l NT VL & 5 ilne s

A%

Salv i S sladiis sl bl e S Sl slile
LoolS by 4 of s s dadde opl 53 ol LISl
03 gk>es e 3l (Actual Transpiration) ‘-7(23‘)’ S5 e
Cudgdome 390 53 IOV 5V e) 55l o 103 ol aly, Ad)
ey i O Ol e (S s g S i A S e L

UK @ 01 IS diles 50350 sl 3,05 Jols (8= Spnan) ol

T
S=S,.x = Z—p [Y]
T

Jeesily S, Ty 5 (L) iy 52 S S35 70 O 53 48
Gl oS STk wls s s S ST LT
PalS w5 OF s 45 0 a3l S pal 3 G Sl

(V) 55d o 2lS G525 3l ey S (Reduction function)

T
S=aS,,, =a— gl

max
Z T

So Olge ol S 55 54 50 0tV (a5 ol ss
a ol & O s Dl o o 5 S iy 1S
2 Lol s 8 0l Sk s aan VT lale 5l b Ol ye
ladis ( (S0l Ll 252 () 20 wl 5 (3 5
Bl il sl s O Sl 03,8 S 6l OO
A3 5 0l Sl s b Vi

tslas dle S 53 5 Tl e U5 S
HOF) Sl 25 oo pedls 5 le

.

T
a(CSNi, cd ) - T_a =\= a(CSNi, cd CSNi, cd ) [¥]

m

waa‘eqéﬁ%Tm‘ol:.f‘ijTa‘QT).aAS
5 U el Al sl S sl o o Gl als i
2 peedlS 5 WSS chle Cg el Bl 51 gy ee3S
S s eelS 5 1S5 il el wld Cg 5 Sl
5 S el mals w5l i b dde ol sl oo
Ll uT LJV\.} BE) L;LAS mﬁ@A (CSNi, Cd) Sk B v:.agli
Gl ol dor etV -l Sliie 50580 L Sl e

Al Al


https://dorl.net/dor/20.1001.1.24763594.1389.14.52.6.1
https://iutjournals.iut.ac.ir/jstnar/article-1-1224-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2024-06-29 |

[ DOR: 20.1001.1.24763594.1389.14.52.6.1 ]

VWAL Sl / pgs 5 olomiy o5led / ol Jla/ S 5 Of e (b mlin 5 (55,5058 0 5 p ke

o AL 5 s @S oS 5 S 033l S ka0
Sl il Oley 3l 5as sk yele b SIS L g
Gl il a3 ol 5 05s 4 a5 L OIS O3y s
A3 B el (Sday 53

5w plade T b Ctls 5l e OLS 58 slapll
St Oyl 3 cele FA Sode w51 5 gl ax 3 Ao gles s
Ly 5 ol S esliad L ods S (glads god s S
0Ly B ol Sl (gl sai g s Slecsl izl aliies
oS w38 5 IS s G el eSL s (6,8 las
eedlS 5 S Jlae 45 S (6 S0 slas 5 O geldenSt S5 L
(H;0; 5 HCl HNO3) (sl o (55, Ly SLs LS
0313 LSS Ly St e sl 5 JS5.(4) 43 (5 10 las
Cela YF Sis 0 (S 1, haie D VY Cas b ol sei
o A (g S e las aids )3 s Voo b glodias OIS s
GlaelKius L SLs 5 olS (lad se 3 oot VT -l ke
S i 35 5 (Shimadzu AA-670G) Jbe sl ol
(Varian Vista-PRO) Ju» L dlea & o i slawdl
A (g Se Il

Die oS ahms 4 O ol i 0351 s 4 (6
bl (oS 5 S5 (ST 05 el Slas s OlalS G,
P 5 R oS bS5 e G s A B Sl B e
s S alone SLs sl 5 IS (So T e sl
i 3l ol s bl b3l s sdel s )l
e 5l 6 mSe e L slbadie s S alis kgt
Dbl S SL)) gl Al <=L>.L}l VYA a5 CurveExpert
ez glao ol 5l o3l 5 IS5 VU olS (ool gladits
Ua Sla o Sl 4l (Maximum Error) ME ais
CD ;y—s s ,—s (Root Mean Square Error) RMSE
Modeling ) EF Ju. ;531 8 (Coefficient of Determination)
Coefficient of ) CRM sule Sbslie o (Efficiency

A eslazal (Residual Mass

r, =T,BC, (4]
(mgm? dh) S eV VL olS 551, Ol s &S
Jsdome 35 s 0t VT lale G oL m? d7) olS G o5 5 T,
S () G ,m Ol s etV e 5586 B, (mgL!) s
] M\j el:g 9 Sk ;cJu.;YT Cf @
3 G 38 Ol e Sl 16 e il
L;YL_: oL:f Cj_: A 4_14.:\) L Cl_ﬁ U_i‘ &%jif.l;- L: d‘j;dd

35 3,50 5 S saNT

L fss 0 ols
SlasloVT @ os 1t s o 3L L Sbe s el
Bl YY a8 Yo plisgl ks OIS 3 weslS 5 IS
e S plerd 5 (s sla Shs A |2
V)l s St Sl o 53 Jgome iy 40 Shlajl
O Jsde) s g, Sesll (7

¥ 500 i a puesls 5 IS0 slee s L ol o
s boalple () e § ki s Skt SAlS 30 S s
e o 1SS gl ekl Skt s gl Sl clale 550w
Do 5X0 o DX o wuasl S (gl 5 Vo000 Doo Do oo
s sy (g BAS LI S 0 S5 US 50 5 e
i g el o3 T LS (eslS 4y JS 5 IS IS o
Loy o3 b B U el o usb) il 5o e oo D
St s 5wl S5 S s eV iSen b s
L Ol S ol 2 LOIS 058 5 L 052 S b
A sl gl s s oIS 5 als sl oo

Wl 5 68 g 00 5 Kol i 5w dayds 035 4l b
Gt o axdls 5 OIS s s als 5 oIS el )
St e Sl s M b 2 oldy 0 S L S s,
S a5 iy Sl 2l Ken Bl o LIS
o350l 1 5558 e ST L5 055 5oy A OIS (b, s
s bl s ol s b b Casby 4 0y U
Job 3 et slas S &g 4 olS e 5L (S1 0o

YA


https://dorl.net/dor/20.1001.1.24763594.1389.14.52.6.1
https://iutjournals.iut.ac.ir/jstnar/article-1-1224-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2024-06-29 |

[ DOR: 20.1001.1.24763594.1389.14.52.6.1 ]

b a8y S5 Lo YT @ o3l slasS VL olS 5lude

ol 2,00 S pland 5 (S5 s Shs Fp ) Jsdr

FC Sand Silt Clay Bl es 3 Pb oC TNV EC pH
(Gisdey) O ) (%) ' @rem?) (%) (%)  @Sm’)
vY o Yq YA CL \/0 o/\A 1\ o/Y v/s

e (man A3k e S 53 Jde (o RMSE s ME jslie
CRM liie 45 Lol 5lcmul 505 &G 4 (0) Jus CD
ey 3 oIS e B 3551 5 0 e (o3l sladute
ol oliie (ST ol 35T i s Ladus ol s
ol e il e ade L 5l 2aS () Je (gl (93,50 s
O Dl al L9, 055 oS (sl ‘emiwa«{@t} b
22 el S 5 S5 (Sl il gl 5o 5 oS e
303 65 bdhe s 50 Wales (St

sleig ladde (o 5l aS das o QLAY J g (o o
5t Je AlE (3 G DS 035 (oS Gl e
ol O3l IS e ) Sads plassl p (V) glabiad s
o G5 i 3550 3 s e OLES Loyl opl b))
Sl il e BB 5 s sladae Ko el
AL e G 2030 03 a5 8 e s a5 o]
S (Sl ol s 1l SLSG s el 5 YL LTS
e DS S el & las U 5 5L 55 5e sla il 03
wr g gz 5o L Bide L Jue S obssl s oS el
S o Sl L (0) Jis Ol e et Ol e
5 IS STl il a3 a5 D
3 el dlgy S s V.:,ealS

A adaly 53 0) Jrals o sl » Ta o3l L 05
o3lS 5 IS5 oot NT VL oS & 55550 (sl a5 Asls
e s 4 AL 5 2 oS e g S

r, = TmB Cl [Ve]

Cs / p
\ 4 Ni,cd
CSNi,Cd(O")

5 S5 et NT VL oS 5 o 5l ol ¥ IS

a Ve adal Sl sl Ly S 5 oIS Lo Sb 5l el

\A

Cou g b
35 oS oS 53 0dd (6 Sl s G 8 Sl ks alis
2l 5 S S sl 5 ISl 5l i Ol 4y als
» V70X ladaly) olgty gladde 255 5l ol
Wl ol 1Y 5 (gla IS

oo b laddee ol il gla bl polie (s
s S el sl Uast Slay o g samme Sl (53loags
el ol 1Y Jgdr 55 abgs

T 53 s e OLES (Y 5)) e JSCo S & Sokea
SalS Jie (slas sl (S s wasls 5 IS5 So T il
s Bm 03 (68031l slaosls  (F adaly) (o3lging Jo
Lozl (S VL Olior illae 8l 5 5 oS
O alS wlal 05 Jus) golgnin Jox 8 el gladus
= (v zals wlnl gs glyls 58 mals slon] Sl
55 oS LS g0 s e G150 (5,501 glaesls
o) ol 0 B SG es 5 VL 85l el
Sa ST oL sl &S el gl S 4 ot é gl
sl Sl el (S LB o 0 4
gl s (23S 5 (gslndy slade ool Sl
5 s e3li ol CRM 5 CD ME RMSE EF slse Ll
353l 3 e slgiy sladis el oS bl a by e
5 UG (Sl ciln a3 Lt 5 5 oIS el G
el 0l LY s 53 Sb nslS

i ises Cﬁl“”ﬁ das e QLY Jsds Sl ol Cu
b 500 oS oo B i (St s aslS 5 S5 ST
sladdle s 3l e (0) 2als wlhal 05 5 Jox 8 Je b

S DS a2 05 28 e O e oley


https://dorl.net/dor/20.1001.1.24763594.1389.14.52.6.1
https://iutjournals.iut.ac.ir/jstnar/article-1-1224-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2024-06-29 |

[ DOR: 20.1001.1.24763594.1389.14.52.6.1 ]

VWAL Sl / pgs 5 olomiy o5led / ol Jla/ S 5 Of e (b mlin 5 (55,5058 0 5 p ke

Ta/Tp

0 20 40 60 80 100
mg kgl S 3 Js aesls Chle

0 500 1000 1500
mgkgh) s 55 s 5o okl

(V}?go ¥ 6:% LsLAJM%AJQAMA)}Iﬁ}eM L5)2§°J.|"\"|) ‘;Lg)r\Sa\.széﬂ A.E.ab\ Jg.&
St 5 S esls 5 IS5 il |

0 20 40 60 80 100
(mg kgh St ;5 5 wa0ls chle

Ta'Tp

0 500 1000 1500
(mgkgh) S 5 |5 j5o okl

(V}?@ ‘f 6:% 6LAJ.LA 4@}4{9.&1 b)_y"ﬁ‘,e.u 6;0)".).3‘) dhua\._swé,d AE‘JYJQ
SB):JSﬁa\SJJﬁgwg

o Al el ol RT=0/VA) ol (gl o i Sin
Jﬁgl{w&)sdud)@jlﬁpmﬁsggﬁbﬁﬁb&>
> et Sl S el Ol el o8 Sl ly eIl
55 (Vo) @slgdy i (gl 8L copl iy .ol s OF
5 oS b Sl sl VT VL oS 5 sl

s Ul 1 3 Ol

Slaed VT VL oS 5 et sl polin ¥ IS s

Ol Ll e (5 ~Soslil pslie ol 53 1) Conl sel o
.M)L;c
oS F 5 sl das o DL R o)Ll 5 ¥ IS5 s
3l LYo alaly obw‘p&j&shﬂjﬂbS&YQ
S s a3 (S s S5l s (Sl
oS Lo IS5 VU oS 5 et sl palie o SU s IS

dbl)eudjﬁfojlvu‘ﬂjkial{@bw‘j\L;Jnfoﬁl{‘-;&ij


https://dorl.net/dor/20.1001.1.24763594.1389.14.52.6.1
https://iutjournals.iut.ac.ir/jstnar/article-1-1224-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2024-06-29 |

[ DOR: 20.1001.1.24763594.1389.14.52.6.1 ]

b r.,uls K) JS.:; ‘suax@ﬂ “ u‘,ﬂ 6\.&6\5- ;ﬁ'-\lli el.:f djbd.h

Uas Slas o g game Pl (s5luacty Fo) b ol sladbe odd aulons gla sl Y Jyr

*

AN

oS b i, CSNi’Cd CSNi,Cd(O") CSNi‘CdMaX a P a
¥ Yo _ — XX% - -
0 - VA - - \VARt2 -
’ 2 Yo YoV/0 - - Akl -
% Yo - YoSYV - \YES o/\qo
Tas)
HS ¥ \ - — o/e\YY - _
N - £Y/FY - - V/oof _
N
= $ \ fY/a5 - - °/AYY -
\ \ - Ve - °/4Y0 °/YAe
e o - - o/000q - -
0 - orV/¥ - - YVE -
S
F e Qe OYY/A - - A7ART4 -
v e - Y ¥¥o - \TARY o/ AA.
Al
¥ v - - o/o\YY - -
o - ¥Y/04Q - - \VARS -
Ny
e 5 e FY/AY - - °/AV) -
v Y/OA - VY/A - Veo o/Y¥A
(V) 5 (#) «(0) ((F) oolguin e amylis (5l p 0 amsloes slao ol ¥ Jgu
oS it aaly RMSE CD EF ME CRM
\ $/9Y °/4) e 2/440 o/oAS —o/o¥¥
. Y ¥/05 °/440 2/49A o/of) —o/o0lV
S Y /¥4 o/AAV °/AAV °/e#0 —o/eeV
¥ \ta% °/AVY 2/AVY o/ofY —o/o\Y
e ¥ #/aY °/404 2/440 o/oAS —e/o¥r
) \ °/4A4 2/44A o/0) —o/o0lV
V.:a:ls
$ ¥/ A o /AAY °/49A o/o50 —o/o0V
v \ta% °/AVY 2/44V o/ofY —o/o\Y
\ Ty Voo °/A¥0 o/\o0 —o/e\Y
. \ N eV °/AFY °/A0 °/AY) —o/o) ¥
Ji"d Y AR °/4 Y\ °/408 °o/\ ¥Y —o/oYo
L ¥ \A °/4VA /4% °o/\ ¥Y —/oY0
< ¥ NEN °/4YV o/ANY o/\Y¥F —o/oYF
0 NN /oA °/40e °o/oVF o/e0q
{..:,ulS
$ ¥/t5 V/eYA °/AFV o/o8Y —o/oo¥
v \A V/Y4 °/A8Y °/o%) —o/oeY



https://dorl.net/dor/20.1001.1.24763594.1389.14.52.6.1
https://iutjournals.iut.ac.ir/jstnar/article-1-1224-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2024-06-29 |

[ DOR: 20.1001.1.24763594.1389.14.52.6.1 ]

VWAL Sl / pgs 5 olomiy o5led / ol Jla/ S 5 Of e (b mlin 5 (55,5058 0 5 p ke

012 -

<o
=

0.08 -

0.06 -

0.04 -

(mgm? day 'l s 5,40 5

0.02 -

0 T T T T T 1
0 002 004 006 008 01 012

(mgm-2 dayh ot 5 5 o5l

I-g.?OD\S
0.08 - :
"
2 0.06
3
£ 0.04
&
[=T1]
£ 0.02
0 e T T T 1
0 0.02 0.04 0.06 0.08

(mgme? day ) e 5 -5 o5l

el ok 5,50 5 pslie ol s 5 (oIS B g Sl eslS 5 IS YL oS £ 5 edd (o Se3ll palis XSS

0.06 -

=
[=]
=

=
(=]
=

(mgmdayD cad 5,40 o

0 0.02 0.04 0.06
(mgad.day ) sal 55 o5l

(mgrm®day cas 5,40

I-y.?ﬁélls
|

=
=
1

0.2 4

0 0.2 0.4 0.6
(mgm-2.dayh cas 55 o5l

el ok 5,50 5 polie ol 53 Ale bwy S RCPR Co Lo YT YL ol EF ok S e3l polis ¥ S

34l gols s J<:M_;v_m Ol sl S —Seildl sl i
Jie 4 iy ol Jols il bl ol (R'=0/AV)
) ool S et VT GV olS 3 5 035 oS Ul el slgdy
o Ll b pl s S5l 5 Ll o oIS b s
300G (ALS LS (s oIS O S Sl s
S edy VT pl 55l 5 dor 4 e D 4 5 e e3lS
CbBlE Oo b 2 b e B wopl ol ol S
OF sl s Uast Salsgrs 5 St w31 53 waslS

e a5l eslid L oS = ali o g Sbt ) aslS 5 IS
s Tyl Ll o (6, So3ll uslie ol 55 =l kel eas

RO

E 0 dsd LG weasl Ve daly das e Ol ¥ S

53 S5 Sl sl JS 50 Al Lans IS5 VG S
R'=</A¥) das e 45l St

GG oS 5 bl das e DL JSCE (i o

L S nslS So sl 2 shaw JS 55 V0 alaly oy eslS

AY


https://dorl.net/dor/20.1001.1.24763594.1389.14.52.6.1
https://iutjournals.iut.ac.ir/jstnar/article-1-1224-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2024-06-29 |

[ DOR: 20.1001.1.24763594.1389.14.52.6.1 ]

b a8y S5 Lo YT @ o3l slasS VL olS 5lude

M>L5¢£Lbjag§w5ﬁ@\j:9§;jl@t€xﬁd,u
))MJ##M“S&W\@MJ&\}S[}-J)W)D))
l_mv\_{ﬂ clle )‘ wl.ﬁ dudﬁfo)‘,\;l “ dwjl'.w.) S e
o=l 2V LS s sl G syl (S Jgls 6 s

das &l L 4 LoVl

S 7S 4o

Fle ol ol G5 S w5l el b hagn ol 5o
oS 53 g waslS 5 IS slaedy VT oV olS (6l YIS
2l 5 (Brassica oleracae var. Viridis) =} r_lS
03,5 oS gl sl Ol Cjb A& S (Lepidum sativum)
T 53 AL 5 a5 (IS oS 53 e B8 i i)
Dl 5 bt b b Sb s eeslS 5 IS5 (o T il
21 ek (S o3Ikl glaesls 5 oYU (5l (O Jde) Wl
0 el 5 3 35 46 (1) e sls 0L ol cul 053
YL LS s e il | gdls Aol w3 454
oo VT VL LS s oS b ) S AN
e sl 0 oYL s b sl b g weslS 5 ISS
oS F 5 ok (S e il sl ol (salgty Jda al i
.mm;ﬁjrﬁqu\)duﬁsgdﬁg

sl S ual anals | OF el 5 ot slgiy Jue
led @l b als lan 5 eolS GV oS &l 5
Jioe Sl S b a5 5l 0L ol il e
3o alasyslpa olaws OSGl @lS s G050 Sl i
Jde (S 5,10 3 9 Ls:;.i).vlsjé.\ﬂj: muSdiYLg: oS Cf
FSG VL oS 55508 sl |y swdl s ol (Vo) (ool
Pl g 0aslS 5 IS W oS 5 s s oIS e s
S ol s Lol l S 5550 VL b s L
S SG YL LS F 5 aS ples s Jse sl s
O O i Jis 5l eslanad U |y (Barbarea verna) sl
o=l &S Gl S (1) 5,10 (L5l ds ged 355 5 olST
elS Vg olS £ 5 S B1S s e A s (s
G x5 Ol puns Jde 3l eslid b (Barbarea verna) & 8 b
3,10 et (5 Sl palie b (ls e (St (oo
ol a5 ol slgdiy e 4 Ol L |y el ol (R'=0/¥5)
S pealS CBle 5 elS d G x5 w5 Sl &S (e
Q—i“;—<i> Sole as by G 55 4l slacdl S s
St Olse 4 ) S Jgoes 56 55 59 50 0aslS udioms
j)nu;w\w)ou.x_;uwﬁj_uﬁpﬁ;tsw@
3u5l 0 55 a8 et cpl opl plo 3 S s i ot (gldlal
ails 5y Uast SLt Jsdows 5B 3 55250 qedlS lals

ealaul )40 CLA

G GEaLS a5 5l ssliad o 0T S 5l 5 0aslS s 5Vl (S3lade DYAY . los o 5 5l gapslis )

NV (DY Ol 2865 5 ool s olS

(s S Slidos t o Do sl d 85 (oo M) SB gliad a0 sl oy 2,2 ATV ol o Y

Ol (8538 Slis o s5slaS i sel 5 Sliiss Olejle

W}ﬁ ‘/\‘\Y' GJLQ—A::-' 4{']«.«_! (d}‘ .l-l}-) Jb L}."fé.o:_.u Qﬁ"d’uwjj Cﬂ“\“\/\‘ .c)b' JLQA.@J ‘ tj t c&l.;:—‘ g;lj« Y’

O «(83lES Slis «8ouslES i el 5 Slidss Olejlu col 5 St Slidss

4. Adriano, D. C. 2001. Trace Elements in Terrestrial Environments. Biogeochemistry, Bioavailability, and Risks of

Metals. Springer-Verlag, New York.

5. Chang, Y.Y and M.Y. Corapcioglu. 1998. Plant-enhanced subsurface bioremediation of nonvolatile hydrocarbons.

ASCE J. Environ. Eng. 124: 162— 169.

AY


https://dorl.net/dor/20.1001.1.24763594.1389.14.52.6.1
https://iutjournals.iut.ac.ir/jstnar/article-1-1224-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2024-06-29 |

[ DOR: 20.1001.1.24763594.1389.14.52.6.1 ]

VWAL Sl / pgs 5 olomiy o5led / ol Jla/ S 5 Of e (b mlin 5 (55,5058 0 5 p ke

6. Ensley, B. D. 2000. Rationale for use of phytoremediation. PP. 3—11. In: Raskin, I., Ensley, B.D. (Eds.),
Phytoremediation of Toxic Metals using Plants to Clean up the Environment. John Wiley & Sons Inc., New York.

7. Feddes, R. A., P. Kowalik and H. Zarandy. 1978. Simulation of field water use and crop yield. Pudoc. Wageningen.
The Netherlands.

8. Gunningham, S. D., J. R. Shan and D. Crowley. 1997. Phytoremediation of contaminated water and soil. American
Chemical Society, Washington, DC.

9. Gupta, P. K. 2000. Soil, plant, Water and Fertilizer Analysis. Agrobios, New Delhi, India.

10. Homaee, M. and U. Schmidhalter. 2008. Water integration by plants root under non-uniform soil salinity. Irrig. Sci.
27: 83-95.

11. Homaee, M., C. Dirksen and R. A. Feddes. 2002. Simulation of root water uptake. I. Non-uniform transient salinity
stress. Agric. Water Manag. 57: 89-109.

12. Kabata-Pendias, A. 2001. Trace Elements in the Soil and Plants. CRC Press, Boca Raton.

13.Maas, E. V. and G. J. Hoffman. 1977. Crop salt tolerance-current assessment. J. Irrig. Drain. Div. 103: 115-134.

14. Prasad, M. N. V. 2004. Phytoremediation of metals and radionuclide's in the environment: the case for natural
hyperaccumulators, metal transporters, soil-amending chelators and transgenic plants. PP. 345-391. /n: Prasad,
M.N.V. (Ed.), Heavy Metal Stress in Plants from Biomolecules to Ecosystems, 2™ ed., Springer-Verlag, Berlin.

15. Richards, L. A. 1931. Capillary conduction of liquids in porous mediums. Physics. 1: 318-333.

16. Salt, D. E., M. Blaylock, N. P. Kumar, V. Dushenkov, B. D. Ensley, I. Chet and I. Raskin. 1995. Phytoremediation:
a novel strategy for the removal of toxic metals from the environment using plant. Biotechnol. 13:468—474.

17. Tanhan, P., M. Kruatrachue, P. Pokethitiyook and R. Chaiyarat. 2007. Uptake and accumulation of cadmium, lead
and zinc by Siam weed [Chromolaena odorata (L.) King & Robinson]. Chemosphere 68: 323-329

AY


https://dorl.net/dor/20.1001.1.24763594.1389.14.52.6.1
https://iutjournals.iut.ac.ir/jstnar/article-1-1224-fa.html
http://www.tcpdf.org

