Downloaded from jcpp.iut.ac.ir at 2:40 IRST on Saturday January 29th 2022

\YAS g/ (A1) J U\»Ja/r.ﬂuj\i JL.«/H@\;»}‘_;}J}\&S dﬂ}r}‘&

@uu(ﬁagom,wﬁisu&,aﬁasjﬁ‘gﬁwudup

\ . . . e e a s ,
Soldains po = 9 (S gl doms (S, 8 Al B (S p S el

A~

S b 3l el 5 13 g y5m (255 Y gz B L el g e Ol 4 T (5350058 53 OB o 5 18
S s dlad s (Gy9 2 1) 0 b Hleus dk|)|c§’eﬁ¢a_ﬁ.\.¢ 555 ol s ‘.._.e;ls,‘}s.;‘y,,.g}.uw,au Sy S
)in)ﬁd_:ﬁ:’rﬁw|j| Gda S KaS oS hug S ols ) e ol b:x@ﬁ.\ilﬁ@&_ﬁﬂﬂu sladlss
A_aA\JAJJUaaua«‘)AC—m‘&Sb)AﬁA\SJJ&syﬂ&Sﬁ)ﬁU‘gdw6\A‘}S.§jsgwuydeubbéb}waﬁ
Q)L&Aﬁr;&\"" ‘90" s\‘o ° J.du ywuﬂ&b;dsﬁucﬁ Q;Q)yjﬂulea.\.i .)P CJ; Cjb Q)_,—é
B] p Jle jo.us 4:5;)23,:. S CS Olys 4 233,48 5] P J.AL."» XY dllj:.» 6\AJL..J‘_A.¢I sbo S Ulse
ﬁa\_fj‘}_{é‘yﬂ}_.pt&mdup S bdsed o A4S r\:ul Golsp digd O S fw S Sl o=Y0 Ges
(SOL) Jj_l:u rJ_O ,;J_i.;}‘..:.uls fpug.hl.&uwb U;JLdm;jS Q\.ﬁ.é)jJH:u ﬁ‘)"bél"' OlEs @lﬁ A 6};§GJ|-L"
IS L u...._>rj_9 h:AJLl ﬁ‘ﬁ‘wm,&(ORG) ‘)TJ(CAR) ‘_;L.;JS ‘(EXC) dhl..? rJ& C.JL: U,ZA\S S )98 )3 9 ﬁ‘ﬁ‘
gl ode bl el gals Fa;lSJJigj o=l A o (RES) okibe 3L f’é NG PR e ‘.._.e;ls‘g s8Iy o (0CC)
(OCC>RES>ORG>CAR>EXC>SOL 10w 1330 5 oy g0 4 555 e 45w juolis Cilisis (glap b ol 555 2Bl Sl il polis
2 oS @ S e ole Sz sSb OCC>CAR>RES>ORG>EXC>SOL :‘.,uts 9 RES>ORG>0CC>CAR>EXC>SOL : |3
oA e 9 S S (ol (NPSPO>>Cdid sdoms 39 25 g 4 il glap 5 ol cnl o5 5 Cd>>Pb>>Ni 55 5
= ol gl 23355 polis pl Ol Sl 15l 4 a5 L Ni>Pb>Cd @ okl SU 5 JT « Pb>Ni>Cd (Occluded)
BB olis b ardlas 5,50 s aw p M ISE sl 0tys 5 olis cpl ol BB jialie Sl Sl 5 Sal S e 5o

2l ul..:.,‘_ﬁ:....'L@.,T ol

v-_a:\s IS e (OISL d géi 555 (I3 (g S0 las g adS slashly

sla b, 3l Gl S (S 5 abend (S PR Yy

g_,_».u‘ L;l} BE w\ 9 Ll a=lis 6[} LSJJJL. w‘ﬁ\ V.@.A &:JL\J . — S L ; J}f-@-f )UT w " Lfﬂ LSLAJ»J)J-?\

)


https://jcpp.iut.ac.ir/article-1-645-fa.html

Downloaded from jcpp.iut.ac.ir at 2:40 IRST on Saturday January 29th 2022

VAP Sle / (AN Jol esled / eas5l dl /g e 5 (55558 058 5 pske

i Dl il sl S e sl o8 e

GlassS a5l a8 S obis 5l ars Ol ey a0 Sl s
3 S bl 8 e L Ol ol O st
e Ghlie (Sal glacSls 53 l3ls ool w55 5 Codsi
s F B S &Sl B sl sy S S
S 5 035 Ggb Jal b sl L 553 S 5 Gl
s glacn b adax 51 S i lawls
S o e ol B 335 (0 (Lo 5528 o
ol 53 BB ol s ko 0dile Bl 5 e
Sl ol gla IS0 - pled 558 Jled 5 dali L

L fys 9 3ls
ooyl o S 5 el Sles gz
A isls (3, sliS eaSisils Sl as 50 45 Liash o)
adlae SLs s ool LT ciss oS4 Olghol o
sl e S oS5 S o) 0B) U (50
((Fine loamy, Mixed, Thermic, Typic Haplargids)
ST polidlsn oK) 3 1gn UL glos .Sl Al e
Vo SLL Sl 55,8 mlo a5 VH0 sLT Cins
ol 3,5 B S g w0 Silesl ul (8) ol e s
U el IS et

sl e LS js o5 Ve 500 (YO o slayles
v ol 52 (22055 e s S Jlesl 1SS s
338 S o me Y0 bl 4 sl S s 5 VYVA
salbo s I e (assS £52 JL)YVA Jl sl
S Sop S 5 A e VXY 5 I (gLl a3
Il 3l 3 aid 23358 sl Il L (ssbon uslia L
XY Caand 53 0 VXY O S 5 (JAJJ_,S p o JL) VYA
Q\HQLJJKJEMT:J_?”)J{:J_?MY’%\ 9
= $35S palie as S 23355 b sladle b sl
S e Bl YO Gas U5 asloes a8 S 035 ol

o3le Aoy SO 51 2aS Ol GlasSlE oy Fo 5l i oS
o 53 5 Comar gm0l .(0) Ll
Gl 5 A) s SO 51 T slge iy a8 A5
SLassS e S5 S 3l 630lS Y s Lol
Sl 035 i s 6 OOBb o 5 a8 i ]
= obe s el 5 A D55 dile sy olis
B S 5l g o 7R e S o Jie e
=B cble ghls Yaane BB o 58 (Y55 ¥)
3 ey sl V.;.A.}lj) O Lo &ﬁuﬁt&j\ g
o KB o0 s Baasd 0203 5 o O 5 0le
50 Ol 5 Ol e o iy 4 olie ol JUis]
OVF) b axdls JUs a4 |y SU ks gladsly
ol o) Rl R ols plad G S8 )
o s oS Ll e Sl il slasls L bl s wle
53 55 ge it sy L Osls STy L S o5l Ol
ol e o Sl S (Dol s de gla ) 5o 4 S
OLSen 5 5 S ol e 53 00l 3L 5 JT «(Occluded)
o pslie 5, JLw 10 5l don 45 K5 S 18 (W)
ol Al Gl S Sl Gl LB IS (sl
Gy Sl pH JialS 1 dles ol s OIS e ol
IS Q) OLlSen 5 T i S 1S S o
570 sl cn bl el I slse 035530 &S L5 S
25,8 o Sesle = 5l LSS LS55 dlwy 4 S Cd
Gl 48 das e OLis ¢ LS b s e wlows
Sham el S Cd 5Zn L JT slge = 56 gla ShaS
(TOSTY) Ail ol ods 5158 B 4 aoil 1 ge
5 olds ol sl Clbls Wl e T slge 5008 ol b
s a5l ey s ol Ca w0 1) 6T il ce e
Sladls s, Sesla o gy L sls OLic 5 oy G
oslas polie u'<:“‘~’v"“ Xl 5 o= (Sequential extraction)
D 1 A e 5 olS Gl 5 K Sl el an S

(Yo s \WOY) &S o

A


https://jcpp.iut.ac.ir/article-1-645-fa.html

Downloaded from jcpp.iut.ac.ir at 2:40 IRST on Saturday January 29th 2022

ywu&agm,wﬁisu&uar#;\sh}gwﬂd,—»dup

Cou el
330 OSb o 3 eslS 5 JSG e Sl IS clale
oS e 0 507 Y s Gl al 5 ealin
SIWVAA Gls i 5 ams e il 35 p S kS
EC spH palis 3 JS 055,50 5 JI cn S gkg' V407

S Slwo gas 5 OSB3 5,8

pH (I

s s e S pH o BB oo 3 08 50 4 S
B Slass 5 s 2l L pH 2alS diy, S o
L Olg ey s e b S5 ) () ) el Sy
Lol 51 S eols e (PH=5/F) oML 2 (sl pH
A2l e 535 g AL b b sl Sl gl S

SRS Calin S (o
oolie s 5,8 Ols S pH 3)_,,4)34%&1?})‘5&;
B2 (\ J)Ja-) AL 4.]02-5&0 )‘JL;‘M | cLA)L«.J ECe
&‘H‘b)mj_:rjjliﬂ\°° _}O" N0 ijﬂ.w)‘&;
4S ok an .ol b e il ECe ( ass S Oolass
Olyes 4 5L e a5 5 3 b (g les 53 ECe lds o mion
)L,\_E.d D eJJSCA.‘.BLi)J umbﬂ)mfr;&\""
(V/8) dals jlag ol ¥ a Lo i (F/8Y) lag onl s ECe
330> BC ghyls oMbl o 355 o8 bl il il 58l
o2 Lot [l e ECe il 53l (il o dS m™ 4/F
Shsls G e )5 350 OOl s Ol e 1y DL
‘J_§|e:j__:L5)L:Jg;_>JLA6l>'-w|ASQTJ:J:A{Jﬁséy
)L‘b-;: UMUﬂLf}MW} d‘f/\° JL.AJ).)AS&L&)LQ.;
L anslie 3 10 Wlails o gl (gl (5 2eS Cas b Llodkd
ol sl o ansdS sladle 3 aS plajles

Ayl g i ECe cliles S

v

Q(Jyuj@ﬂ)wv/\duy‘@;kﬂ»%)ﬁsu
i) S5b g (agmly 28 paS e S s sle b
53 6,\_{ Sy 3l e S gladd gl a8 (o)l
Cils p e 1S (gt Sle YO =0 Gas JITAY Okl
38 S e ¥ SISl 00 503 St 158 5 g 5 25
gl 5 5 bad s pH gl B 4 5l g s o0l
solas 53 50 (BCo) Sl culan bl 5 (VA) &l

(V) s S s gL

S i S5k glllis (g xS0 las

Cd, Ni, Pb i3 lerd cidises gla K3 puns 6l
GlaSeslae dhws 4 slls &g 4 S glad sl
sl 5 pSoslas bl e a5 5 (19) el leg Ciliis
Yoo ol oSy el i ol U 5 s ==
O o Jsdows S5 6,80 5las gl (M) s (g S5l
e 5 4 e o o3lizal (O BL lais O 51 (SOL)
Slul 1 eslizul L (CAR) Sl S (EXC) Jsbs pslie
S Seslas (PH=0) ¢ sol Sl 5 (PH=Y) p 55l
Jsoe L (OCC) edis o Ly aims JS5 1 003 S
s G5 3 (ORG) T ISs 5 4 IS el LS55
JS2 0Lk 55 s S g Seslas w5 ST Ol S
s s, Selas Ve VG a0 dnl L (RES) sl 3L
S5 bl (gladls o Selas s pe)s J S gl
L 5 oend HCHHNO; b las god o2n 51 ey 553 50
= edle (Y0) ds 5 e lie G5 Jlhm ol ¢ pazes
Sleslial b ol s Gl ol eble (G gls 1S3
S, 558 (Vo) i w5 CaCly+ DTPA ,Solas
o Ly 02 S Se3lul K il (Mobility factor)
JS »sLie . CAR 5 EXC SOL gl S5 ¢ 5 azes
aesls bl 4 (V) s 8 alome D156 (ols IS5
53l e s Sl eslinal b (P<eo/o0 STls ) L S0lks anlis
. s S ooy SAS


https://jcpp.iut.ac.ir/article-1-645-fa.html

Downloaded from jcpp.iut.ac.ir at 2:40 IRST on Saturday January 29th 2022

VAP Sle / (AN Jol esled / eas5l dl /g e 5 (55558 058 5 pske

\

pH ECe(dS/m) I s slesd
ANYa" V/5 ol o/poh Jals
AY? \/YO™ o /AY® YO
A/o? Y/55° o /VOF YO+Y0
AN? y/avd /404 YO+Y0+Y0
AN V/AY® % 0o
A/o? /0! VAR Qoo
/5 \Anid V1/F1° Qo+o+0e
AN \/5VE o/qyd Yoo
Vv Vidis V/¥P Yoor)oeo
v/ \iAs Y/oV? VeotYootyoo
A Y /00K o /OVE e
A y /gy o/FVI o + olad
A/Y? asd o/FVE b + ol + ol

..UJ\JJJ\JWQ}LHC)QBQ}U‘V/.O C]a“ﬂ))mdﬁ:mdf&ijboﬁﬂﬁ))é&u&:iﬂcﬁl*
J__:p_:.}yTQLim_épf)_l:SYO"}Uj\pf)l:S\‘Oc' JL\NJA))&w.})s‘})tdgff;liﬁL;TJ)séqu$)jJ>l}\

YoV Julie 5 o/AY) Cul 65 S Q.éli):cedpflip Voo
Slasbeg b sl alin sb 4 byl cansy ol (Ao
(\ d}&)))\) )ﬁ)ﬁi)b&hﬁr;&a° jYO y\

S o abed G JSE 5 SSL 2 ]

(SOL) J e |5 .

ol s Gl o dd onls QLAY Jgdr 53 4S54k Olea
Db e OV (638 sla sl F o s e B J gl
Voo Jlsze jLsav oS golas aS GlasS @yl 55
2/Omg kg Ly Sl 03,5 Coilps OB ) o SK
Guls e O el Sl b bl ple s 0lis T
J}Jou: uﬁASJ\AJ&A olis onT C,..wbﬂuc»lb ol ol

dl_?l.bw Ju.ulJL;é b‘.} oLl )Lq.;.? L;Lﬁél? )J b dﬁb )‘J\.S.A

Al S

S S Ao (z
Sl GRS o s (AL 58
Sydise edalie ol i3S 5 dald b ol g ol
slge Oz 3350 VU JT 0 S dss il e () Jpu)
LS S s e b w0 il e DL o T
ol 4l 3l (Wles S il s 45 oo lie s
dlvw v &8 b sl S 5 als Jled o - &S b
s les g e S 3l 3 558 JL G S (guls  Lsed 51 LS
Sl S5 G o 3 edle a0l s (ols e DS
(Slss) Gladle & o2 Glass S 58 oS il Lol
S A S Glls Gl Wiles ad 33 358 (6 i
Les o o b o8 5o Sb T 0 S Jle Dl 4 il e
e a5l a8 e S il el p S BV oo L S
Jlv a5 Jsse o aw S col 23 &S 3 0f wlis

¥¥


https://jcpp.iut.ac.ir/article-1-645-fa.html

Downloaded from jcpp.iut.ac.ir at 2:40 IRST on Saturday January 29th 2022

ywu;ﬁag,.s..:,u,.;ﬁisu&uar#;\sh}gw,d,—»dup

Mg kg™ Lol 355 5 dald b awalis 55 OB 1 L add led S O il sla 3 Y J

R N Sl s Sl g sl
(SOL) (EXC)  (CAR)  (ocCy..: (ORG)  (RES) s
offetdet ypeBe yqp YW/ o? $/4A° VEAVE pApvveet e Aals
AT V/Yo© V/Ae® \8/50° Ao o® YA CVARL A YO
o /Y ocde VARN VY eP VW/AQ? AVOE R S YLV /044 YO+Y0
o/\ O \/¥ob VYo \Ars IRTATRTNA A Vi e e £/)¥° YO+YO+Y0
o /Y ocde VA0 v/roP VA/FO q/00¢ VEOYE pyerde /A0 0o
A V50 V0P VE/AO? 4/40° V¥/oo e/ 0% \ANA Oo+0eo
AT \/yvobe v/foP V&/VO? 1¥/40° WAS OANA® ARk Qo+Do+00
o /Y \/vobe v/roP YW/ O Yo/Yel  NO/ONVT® Oy v £/14° Yoo
N.D V/¥obe v/foP V$/40° VEAQY  VENAT avAY o/ov® Vootloo
o 0?

° A 4/AD* VY0P YY/AT NO/AS® sY/ea? O/AQ? YootYoos)oo
A SR VA L VLY V850 SINOS VEIVED FYANT y/a¥ef srbond
°/Y o Ve sl \ARS $INeC Wwort o esert /vt bt + oland

N.D VFeb Afeo® VE/Ao? $/A0° VFOFP vvsT Vol o plosd + olasd

.J})\.}.})b&ﬁ@j&&.ﬁ‘éd‘)ﬁj]%(}cladjbmﬁjgiﬁx_éf&))[}j;wﬁijS&u&:iﬂcﬁi*
ﬂfHﬁTQLim—éf)j)‘\:SYooj°)j‘fjj}lﬁsvao JL«.«'JAJ)&w)p})tﬂgffjj&JY.})séujwL;DJ}J\)‘}\

— e U dﬁ::jjq_lb'uc;l&é:)hﬂ:sucjlaﬂ
B s (654,55 o 5 il LS Dl IS sl
.w\&ﬁ)lﬁéﬁa sl Ja

(CAR) LS |3 ¥
Al pled 558 5 Al b aslis 53 OBL 2 5 )8
sdalice Il ol b o3l oy Sl S g3 1 ol n
LBl o o, S e Voot ootloo Lo Lgs oS A
(Y Jsdes) das s OLES 1) (g 2én liis /A0 mg kg
ST et Ylazs| S Wsls OLES (YY) Opmils 5 S
olS 5 fSKes s e SLs a0 sl 5l ey o e

Al A e Sl g 5 S S S J gl

Yo

Al LS

=K 5 ol Gl STy G SIS L O sl LIS
Sl S b s Cul Sas O S Lan j 4 S

(08 AL ok Jaate Sl b oS

(EXE) o o Jols JS2 Y
555 5 dali b aslie 55 CMSL o Ciliee yalie 5,008
S JSi o (P< o/00) (sl e S T bt
ideien s 5 il - (7 dsdr) SIS e
il el Jols IS ol s 30 aas S
el 4 8515 (6K gl S I s (g25s5 o


https://jcpp.iut.ac.ir/article-1-645-fa.html

Downloaded from jcpp.iut.ac.ir at 2:40 IRST on Saturday January 29th 2022

VAP Sle / (AN Jol esled / eas5l dl /g e 5 (55558 058 5 pske

el DS s S osb w il Jla s G5 et
Rl el 2355 Slads Sl GlSs 0 SIS YO
Sl AVO YO gl ,mmg kg Aee) I sl
L) sl el oS (CYOHYOHYO (gl Yo/ VO 5 YO+YO
/80 4/00) S » o S K00 Lol &S (sl ol
J_frj_fl_<ﬁ\°° uk_..p| Q;)J)e.,\.i OJ\AL-.:JJ.AJ(\Y/QO
il ol (mg kg YY/Ae SVEN0 N e/Ye) LS
‘&éuaﬁ&ﬁdy\:}|w|4§d|&)§@‘w|jﬁ§@g
BRI CL.N)J‘CM|)‘JL7'\MDMDJ|.§ 38 Jbaw 5
Mj‘waj)kﬂ‘ﬂlf\xj)&b‘)}ﬁ("‘;)&k&fﬁ
Yoch_wjb&ﬁtﬁgﬁ&é))mﬁtﬁliﬂ(5°c]a.~)b)

";M|°MJ~’[?(’)§K-‘\°°)

(RES) skl 3L & 5
BB o e e Sladsg - slan 3 s kile Sb o
Ol ols e Bl plaand 355 5 dald b avalie 53 58
u)mﬂ¢;t§ﬂoe Sl a4 by e Jldie o i 5 3l0

Y Jsd) b o WA Mg kg Lo sze b oass S L

JS oy

05 L Voo 500 palie s )5 L JS e Ol S
555 5 dala Lanlie 3 edd ass 58 )L aw sled 53
Jlo a5 S GV 00 Jle 5 A Sl ime alend
05 o e VL T mg kg S0l a8 s
LY Jgde) sls ol

(@d= LB) DTPA b 5 ,5e,las LB o ,m A
5,08 L (DTPA b (6,5 las LB) Ol L6
555 gdala L anlie 53 Ol o] Cilies slis
J_,,¢J_<t§,;\oo+\ee+\oo Sles 5 A Sl s ol
(Y Jsds) 35 1ls 1y Slaie o 5YL O/AQ mgkg™! L ,LsCa

(0CC) 3K 5 a1 (oS sy 45 00 o= IS ¥
Dl e M) Lgis s gad sl (g ls ae SV S
waS A3 S sdalis VootV ootVoo JLas 5,50 55 (P<o/o))
e Al e Lasles sl 5l 38 S e LB b
a5 ol DU sl S A3l o T8 4 ok e

el 3 (s a2

(ORG) <, NI IS5 .0
S asdlas 350 gla s s UJML;IJ&J:JLEA O yuis
555 5 el Hled e 4S8 Ol css ool g s
355 e 4 L OF 5l el 3 g5 (6l me M o
S0 glasSls I p S doys o Sl Ol ol
=4S 3, e LBl () ) s e slan) 50 aallae
Slasles 5o 2l sl b 50 o JT e S
2355 Dlads 5wl Cnls 4 OSL ad eis 3L s
(1 1S Glas S ol s £ 385 4 o5 B Sl et
S S ol s a8 S 0 S YO ol &S s
23 La S 51 (el YOLTOHYO (YOHTO YO o 3
Al OLES (gls pme sl w555 5 als b acslis
e Sl BB ) e S e B 4
S Aol o8 5 (Y cwd e g B8 oy JT IS olis
L ol 03,8 3L 55 DL ) SIS 0 5 K6 00
)l—’-{\“ﬁp—f&mﬂfﬁé‘ﬂduw“sfﬂi‘;
S (Mo i JT o sl 03 S 3l 2
S ey AL ol S e S K Vel Lol
Dl e DM S VootV oot oo gYooq)oo (Yoo o b
Slads il L cnlian a8 glas S a5 58 e aba>de
S s eas el T e a0 S
L glie 5o I o sy 80 S a0 5
J=B s 5l edd ey Sl S (S sl sla S0

¥5


https://jcpp.iut.ac.ir/article-1-645-fa.html

Downloaded from jcpp.iut.ac.ir at 2:40 IRST on Saturday January 29th 2022

ywu;ﬁag,.s..:,u,.;ﬁisu&uar#;\sh}gw,d,—»dup

(mg kg™) ) plowd 555 5 dald b anslin ;o ONSU od b ol jled S K5 il gl IS5 ¥ J i

Joe  Jls Sls e Sl s s AU
(SOL)  (EXC)  (CAR)  (ocCy..: (ORG) (RES) s
AU STV (N o/e0® VE/YeP YV Ve N 3AVe? V/o ol dalis
oFO eyl NARN N TA AAVAT SR 2 e B R TVA SLNRYVA f \
A °/40% NARM VE/5 o AAVARE YL R [N/ L VA N YO+Y0
o/v0% V/oo® AN VE/Oo™ AAVASSINV/N R (LTS Vidte YO+YO+Y0
o/FOT N0 O/YeP \o/fe? VIO VoY N0ty 0°
A (/N ored VE/5 o YA Ve/Ne® N apet y/pecde Oo+00
ALV VA (o VEV o YENOT VATV YR VAR Oo+Do+0e
AR VET VA T VF/A0% YEAO™®E VSN ARty e Voo
o /00™ AL o/fo° V¥/o ok YONNOT  VEVE Y fel Y/o¥P Yoot)oo
A AL VAP VAR YANDYEY/ET NYyve® \ARK VootYootioo
/0™ o/pocde f/A° V¥/00™ AAVAR IR VV) 4 R TV . PL R VAR £ bt
AT SR Y N e /500 V0™ VWA VY/ee®™  yyoseod y/oyehi et + plasd
A YA (N /40P VP Yo/s0%  VONMT® VN /Ae° o/Af cotbond + gl + ol

A s e les (STl Q)AJT./.OCEMJQM&SJL:A G 3 Ot s S e Sile ¥
gl Slied o SUS Y00 50,00 o SAS Y00 Jlo o 3 bt 555 5,18 5o, S K6 oS Glajles G55 s )

sl 3 LS s s e edalie sl by (F Jsus) sls OLES
S s o355 1y J gl IS5 OOSL o) Ja 20
Rl e S VL alie 5 )8 L sy e sl oS
O3 e e el 6 oS VG sk o ezl

el o3y oLz JT s s 1

(EXC) J&s5 Jabs JKa.Y
sdalie (gyls e Ml Sl 5558 5 dall Sl e
L ol 6 slie ONBL cad 5l eslinad ) o555 el
5 s S e it 45 65k 4 e a3l L2l
s b g sdalin Voodtoortoo L Voortoo o5 olajlas

SANSPREY)

v

Al LS

ol S s O Oder Gl el Col o a5 LB
Voo Q0 Cj.\a_..u): o5 gd A5 S Slabs Ll sl b
w‘aMQb&GU#w‘ﬁ‘&L)L&.ﬁ)}rﬁKﬂ

2 Do o e gl J S 6l IS s S
CA.MJ‘

Jgoes < Jols < il S < JT< oile 3L <ol o

Sk S abed gla S5 5 OSL ) )

(SOL) G Jghoms I3 N

dal s b OBl ol slales SIS s IS0 d e ISS
o 0 8 Ke 00 lad 3l Sl ime Sl pland 35S
Ly Jskoes Ni Jlitie op 5L 0/#0 mg kg . KSboe L oMb


https://jcpp.iut.ac.ir/article-1-645-fa.html

Downloaded from jcpp.iut.ac.ir at 2:40 IRST on Saturday January 29th 2022

VAP Sle / (AN Jol esled / eas5l dl /g e 5 (55558 058 5 pske

DS 5 38 Dlabs GhIPIL JT S8 s 2
S Gosbaosd ek o4 s s Dflia()c ol
sl o s aals Sl b alin 53 Dotbotde LS
s e 5 5b A Wiles S 5L 55 (6 feS ABL &S
AP T o 2l s s ke T
= LS s D_flﬁ,: Voo Jol S 55 a8 Slads
593« Sl e A YAND 5 YO/YFVO/AD) 555 o 0y
S sk (S 5o (’;Kﬂ\“ dMﬁ 23355 Ok aw
r,:_?gwﬂt}sf')nm oAb YeorYoertoo Lo g
Slamme ik an ass; LS w4 glasles pla 5l S o s
3y 53 4zl b JU IS Slais s, (F i) col zin

(RES) S5 ol b JS5 9
3 el L IS IS ) il olie 58
doB e ble 5 ais s e plend 355 5 Jals L alis
A edalie p,b ol ps Aemg kg g b S 4 5
U it slajles a8t o b a4 e (7 i)

el gl St sdile S S 5 Sl

Js Jss
LS G ol ine U, S 4 slasleg 51 et
S el O ar g CIlr a5 Jsds) Lli gl
Q_?J_,a_uuat_g”@h_wmﬂjtsusoiv;,uu
OF Lo ol el o35 3L S IS S0 0 oDl

el s 3l 3 5e il gl S5

(@d> LB) DTPA L 5,50 las L6 IS5 A
53 ISl ol il nslde s S L e LB S
Lo Voo Sl dd s e pland 58 5 dals b acslis
Y/f mg kg L_,,ij_i)t_i«.umﬁgmu-ﬁ%;

(Y Jads) 3ls 0L 1 Slde o YU

(CAR) JSs sl S JS& ¥

Sl 4y JLS o glasles B s S Sl S IS
B il 531 e i ol OLES dali ey b (6l sna
Voo ol &,S 5o led 58 58 lads s 4 Sl S
Slads Gl L 0T 55 oS s S sdalie Sl 0 S K
DS 5 oLl s st eny Bl Gl S S slie 20255
i bl sl 5l 5ls ee sb 4 Yeoddeotteo o
s S S IS Rl (e (7 i) o3 S
5 IS S e 1 BB Gl S eI
ol e a5 AL Sb L 53 (0 S ST 65 A S
() el o S Sl S sla S

(OCC) JS5 0 dd o JS5 ¥
lerd 255 5 Ll jlad 5 edd e SO polie
(" e Aol jled 55 sed edaline (gols sae ol
Ol Ol NSl o SIS 2 p S K YO Jol e
ol a5 0k o ‘)U-Q‘f.pf@m ol S 53 sl
Sy b S Ll 3l 5 5m s (6l e OVl ass S
ol Gy el e S sl el a2 S L
S s el sdate Slads 53 355 035581 s sle
e S KeNeo Lol oS 55l odis S odd e S35
JESHENEPUSUNTIINSE SR E R E N
Oley CuldS oS )y oo b0 a i el 0lis S el s
e e S 4y S Ul e 338 0 02T

CM‘ c.L;.};

(ORG) S5 JT Jss 0
SN gt 355 5 dald Sl s JI S alie
YOl 53 2338 Cilite Slads 3,10 sy g 5 LB
bl dals Slas L sl pme slis 35 S p S K
0S5 Ko YO b (Sl 55yl bl 03 S5
A, (7 dsdm) 55 s edalie dald jlas 5 LS s

A


https://jcpp.iut.ac.ir/article-1-645-fa.html

Downloaded from jcpp.iut.ac.ir at 2:40 IRST on Saturday January 29th 2022

ywu&agm,wﬁisu&uar#;\sh}gwﬂd,—»dup

(Mg Kg™) olans 555 5 MalE b amslie ;3 OB (od b ol Hleg S a8 ilisee gla IS5 J g

J e P Sts o S okils SL X J AL
(SOL)  (EXC)  (CAR)  (ocCy..: (ORG) (RES) e s
N.D ND  ojpobe S ND  opqe  ypyer  ND s
ND N.D o/ VO o/Ae® ND i VN N.D YO
N.D N.D o /v o /VO* N.D AR Vo N.D YO+Y0
N.D o/¥o o /VO™ o /NOF N.D o/psie oyt N.D YO+YO+YO
N.D N.D o/ VO o VO ND o/fe Y00 N.D 0o
N.D o/YO! o /VO™ V/Y o o/Yobe /¥ y/oqed N.D Oo+0o
o/Yo® N.D o VO™ VALS o/Y o o /04" \VAR o\ Vb Qo+Do+do
o/Y ol o /YO o /Ao \/Ys o/fod o/Vol ypy N.D Voo
o/Y o2 N.D V/0 00 AL o/YO® o8 0t Y/§ o8 o/\\P Yootloo
o /Yol N.D N V/oo® o /Yol o JOA Y/ANS o/\$° Yootloot)oo
ND N.D o /500 o VO N.D oY yporet N.D bt
o/Y o N.D o /00° o /AO™ N.D o5 ot Aol N.D e + ol
o/Vo N.D o/$ o 0/ 00 N.D o /s sabe v/0)¢f N.D b + ol + pliass

oKaus e A= 3l S I ND o *

Al Sl e Sosla (Sls O30 10 Ckuﬂ).)mksj:.\:m G S Qﬁdﬁjbé&umﬁgﬁ:**
Al o Sy p g sal Slid o SIS Y00 505l 0SS Y00 Jle s et 355 5 kS e S K6 JTa8 glajles G55 Al )

(EXC) paslS Jals JS5 ¥
Al S Laslad 5 ok 53 5 JolS el ale
Glasles o (B35 el (F Jsdr) 30 oy s
4S) plad 558 5 dald b anslis 5o ONBL o il
S Gl S a4 amils s pme OOl (Wa s (5,8 o301 LG
Wile 22355 L aw i Ly OS2 0,5 Ka YO les
5L 1 Ol a0 S G 00 las L a3 s
DL 5 NS ) ¢ S Voo Jles b a8 LS
(F Joa) wsls OLas 1 Jlie o sYL o/¥mg kg Jav ge L
S 5 Il slap b 45 Lisls 0L (V) OLIKes 5 5als]
(V¥ 1) S5 eyl S 51 S v e «SPb 5 Cd

¥

la JSKo 0 S0 il sla S ol 55 IS 55k 4
BS3e Ol 3 Sy 4 Ol o0 |y il

Jsloes < Jols < Sl S < ol e < J1 < ole 3L

ool alend gL K3 5 OWSL 2 S

(SOL) (asls' Jglons JS5 0

A Sl S bl (ol 53 Jshoe 0naslS Olsee D
Jﬂ)ljj_.?‘)ﬁ djlw MJS(Y J)Ja-) S oK:.NJJ,a.:xi'J
Job ) olerd 555 5 ld b awslie ;5 DS o)
LS/.A YootYootloo )La.:;} MJ\J L;;;A(.Ju.:y d;aﬂ.b\
L J s eslS Jlicde o VL o/¥mg kg SlSa 0 S

(F Jpds) il


https://jcpp.iut.ac.ir/article-1-645-fa.html

Downloaded from jcpp.iut.ac.ir at 2:40 IRST on Saturday January 29th 2022

VAP Sle / (AN Jol esled / eas5l dl /g e 5 (55558 058 5 pske

S sole pl Ol s B b 51,8 e 13 S e S
Olis sy 5l S8 Slla 3 (1 8 03w g mi bled

als

JS sl ¥
Dot 3l S Ll mbys sl o) &5 Llasles plas
Lol Slas b eeslS JS e a5 5l s g JUsCs s p S K

Ll oLz sk

(DTPA | (5,5 o)las JB) Clor U asls A
J\_>-)'|J_:ASUL:_§AJ__,¢J_<L<AYO B35S Slads eled
03 ol B el Slde o i s oKaws asels
(¥ d}k)éw‘dw‘)wﬁf;@\°°+\°°+\°° Hles
Sl des s V0 as asls OLES (V) 0L LS 5 Ol
ddLAJQJJCd M)JVO J_}J" uwbﬂbf)u
s B Al s 4 5 358 0 ol SIS Sl

J"":JL’LSA 4Ju'.>_54.

oS 5 S o R polis S oSG
o e sl 5 I8 s S Sl S o 580
OLES ¥ IS 53 alraed 555 5 dald b gl 3 ALSL
(st 33 e I 3 eslS Ll el 03l
OMBL 2 5 08 s sl LS 1) S e 581 o 2l
e el Sl A 3 STV sl S S ot S
3 S 0T 51 oy 5 303 OLa 1) St 5 5815 oy iy
Sl o VL olie b gz ans S 10 2 S
e e 5 0T s o et oS e S o550
IS oS S5 005 s edd G slag b 0
Sl Ly S i 5 Ll o0 5l K06 S o Ol e
sls Sl LS o OBl ol o S K Voot oot oe
@35S slasles 5 S5 S0 8L S s () (IS8

(CAR) ¢3S’ by S JSo ¥
S LN ee Cidore wlads 4 & plajled 5l 8w
Lol plo s cdn g 03,8 il s OB ad Ss
b Gl aS ol s S sdalin (gls e 3D
Ol el S ST (63 35,5 O Cdlaze 5 s S
S 55 3 el e (il ol aslS Sl S sla IS
535 A slee Gl L1y el Jatoes A2 a2iS O e
S s a5 COy Sliie (o ,Son Cdlad 2l 53l am
realS SlS K8 Rl Lol Kl e oS il e Sl

2D g

(OCC) @o3lS 048 o JS3 ¥
el d 555 5 dals glajles 5o ouﬁﬁslsﬁguu
YO L ass S il lads bl OLES (g5ls pan 3D
2o e o3 s LB U 8 S e S
OB oz slie 05 5 L8 4 cpl by . C2lIS gl
()l_zﬁaﬂp_f@\“ 500 A S Dlads eled J.AL.M)
dald Jled 4 G ol e m.a;ls Dl e bbby

G| OJ..{JJ§

(ORG) asls’ JI JSa 0

Sl plad 5 ol 355 cald glajles 3 SIS
s el do 5l S LSl 53 0 S YO L e S
b 5 e ol T VG e s S sy
Sy 5 sl LSl 1y il ol ol il 2153l ass S
O 53 (AT s 5oy @ 015 o A3 S S 5 o
il by e Lalas

(RES) (easlS o5l Sl S

Aals b alin 3 JT 358 slasles 53 akile Bl oeslS Ol
Osor S Ol g (F o) LAl Sl pme plad 555 5
Sl 53 aS liie (ol SWI JT 558 53 aasls clale


https://jcpp.iut.ac.ir/article-1-645-fa.html

Downloaded from jcpp.iut.ac.ir at 2:40 IRST on Saturday January 29th 2022

ywu;ﬁag,.s..:,u,.;ﬁisu&uar#;\sh}gw,d,—»dup

Sl e (sla JKEL (DTPA b o (g 80 5las) oo B lads (Sasen O Jgior

Pb Ni cd s IS
/Y °/¥Y °/De J sl
o/\Y /A" —e/\ A%
o/¥e o/AF" 7 Sk s
—2/0) o/AY °/OY o
/A" oINS /AT Sl
o/8\" —o/fY —</OA s Ll 3L
o/ar™ °/\0 A Js

.,L.JIL»L;A/\j/acﬁﬂ):dM)lbwaédmw}M**)*

B s DB o G b S 3 e s e 0L
3 e 4S5 (00) 5 8 e 3 (T K b)) ols K2
SIS G 205 o o peime S Ol 6
LS salins s ine (Somes i B Sslis
bS5 S = DSl b a8 e 510 dsir)
JSs il s 4 szl bl aliS 5t S
Cl e S ol B i il el T
rae ool ode BB laie 5 JTSE o 1007 Jsd)
355 03558 L (0 Jsd) 555 e sdalin Hls jse ui:,,.gv_a
ol el s e G55 eslS T S OO ol
33,5 oo odalin 55 e cpl ol BB slie 3 )
L)l s oml ol J sl s (I IS

0 Jsdz) w8 sdalive (uls xs

& S 4omss
Cel il Sl 5 sk 53 ISl 38 0338
JB S0 S s 8 enlS 5 o IS alie 138
L (2355 3 o e S 2IS St S IS 5 e s

o)

Sl s IS o0 S 515 0f s oS ccils Sl ol s
o bl oSl Jols SUs gla GLs Jhe S
Al e sl Bl s () S
e Ol 1S9 5 2 a8 S S o5 S S
2l Ol Ly &
Cd>Pb>>Ni
G55 s e L alin o aslS S o 580 Sy
o8 1 S s Bloesl ay sl S oyl a5
S RCET Py TR ISPRCWIS > Bt p S
Sba L LBl ad LY Gae 15 55 0endlS onds

it gl S5 b Sl Gl BB palie (Kiewer
Cd 5 Ni Pb Sl b Sl LB sl oy (Soes sl o
o o eals OLES 0 sl s Ll il gl IS5
3§ Sl S Sl el S ol b a3 S
355 pl 3w BB psle 53 o  pam sk 0L &S
J= eolie 5 Sb S o o Ses (s 311 2l

dLQ:ﬁ&}méj\:w&&dujagﬂg&


https://jcpp.iut.ac.ir/article-1-645-fa.html

Downloaded from jcpp.iut.ac.ir at 2:40 IRST on Saturday January 29th 2022

VAP Sle / (AN Jol esled / eas5l dl /g e 5 (55558 058 5 pske

L 22055 e 0 4 cnl by el TS s
s LB s 4 &S (g obie 355 55 e OLSL op2d
il el (S5 aile) 55105 3 g s BB ) s
313 Olass Wlie ol Sledlbl 358 o ol cpl odr Ll
IS Gl s 0 Biae Clor B uslie 2l
el San I K51 8 i 2 sl oS
DL (S o B ol b 3 S S0 i L S

S5k Cidesn sl S 51 S e s IS )
Sy s aw 3 SS a N SE &S o5k w o p S s
Gl ol Bl 55 o Ll ol 3l Ll anlas
oot L (23055 gl L s e OLES &S s 8 a5
Sl s i Syl 355 sl el 5K S
ol 53 S 5 L sSU o i 335 ME lae i
A e s S ala e 1eslS ) e 3 aallles 55

L Dhie L aadlles 3550 e aw a5 oS IS Ll ) o
olis A;:MHH (DTPA U s - Seslae L) ol LG

ealaul 3,40 CLA

sl oLk .f.x_:§ by ole ol Cls 5 S K Sl las sla IS5 JT SlassS JAYAY (g )
QL@—LA‘ &:&Mé el.<..f..}b 3 é))_}l.\:.s omh quk_sl} .,\.J:)‘ &NL.JJJLS
b OLL ol 5 Sl s S jole iUl ui.i\ﬂ 05355 Olge a4 OB o 5l eslanal Sl JEATYYVE O Lalals Y
Olghol grs o815 (63, 5LaS 2 aSiils ¢ wlid S Ayl b )lS
Ol Bl el . ST (g pmlol= TV -C‘&’JVL‘ Ay
A_Al; Ql__z‘L_:. Q_LJJ\M Lﬁ_ﬂ le_ﬁbjs L_> Y8 Y )L—A.A; Ls_iki LSL;- ;g_z‘ DL Q}:M&J.ij:u IR O \V/\V S ‘Lﬁ"M &JL« f
Ol s oK1 (g5 5LES 2 uSLiils (ulbis St i)l Wl )8
il e 5e 3 gd s G SLSE L (b S Slo g o s BSS U S8 AYPA LLLOLS 8
Olghol grs o8y (65,3LaS saSills ¢ wlid S Al b8 wb oll
7. Adamo, P., S. Dudka, M. J. Wilson and W. J. McHardy. 2002. Distribution of trace elements in soils from the
Sudbury Smelting area (Ontario, Canada). Water Air and Soil Pollut. 137: 95-116.
8. Alexander, R. 1990. Expanding compost markest. Biocycle. 31(8): 54-63.
9. Almas, A. R., B. R. Singh and M.B. McBride. 2000. Solubility and lability of cadmium and Zinc in two soils treated
with organic matter. Soil Sci. 165:250-259.
10.Baker, D. E. and M. C. Amacher. 1982. Nickel, copper, zinc and cadmium. PP. 323-336. /n: A. L. Page (Ed.),
Methods of Soil Analysis. Part 2. Am. Soc. Agron., Madison, Wisconsin, USA.
11.Baker. D. E., and N. H. Suhr. 1982. Atomic absorption and flame emission spectrometry. PP. 13-27. In: A. L. Page
(Ed.), Methods of Soil Analysis. Part 2. Am. Soc. Agron., Madison, Wisconsin, USA.
12.Banin, A., J. Navarot, Y. Noi and D. Yoles. 1981. Accumulation of heavy metals in arid zone soils irrigated with
treated sewage sludge effluents. J. Environ. Qual. 10: 536-540.
13. Clevenger, T. E. 1990. Use of sequential extraction to evaluate the heavy metals in mining wastes. Water Air and
Soil Pollut. 50:241-254.
14.Hendrickson, L. L. and R. B. Corey. 1981. Effect of equilibrium metal concentrations on apparent selectivity
coefficients of soil complexes. Soil Sci. 131:136-171.
15. Holtzclaw, K. M., D. A. Keech, A. L. Page, G. Sposito, T. J. Ganje and N. B. Ball. 1978. Trace metal distributions

among the humic acid, the fulvic acid and precipitable fractions extracted with NaOH from sewage sludge. J.
Environ. Qual. 7:124-127.

oy


https://jcpp.iut.ac.ir/article-1-645-fa.html

Downloaded from jcpp.iut.ac.ir at 2:40 IRST on Saturday January 29th 2022

ywu&agm,wﬁisu&uar#;\sh}gwﬂd,—»dup

16.Kabala. C. and B. R. Singh. 2001. Fractionation and mobility of copper lead and zinc in soil profile in the vicinity of
copper smelter. J. Environ. Qual. 30: 485-492.

17.Kerbs, R., S. K. Gupta, G. Furrer and R. Schulin. 1998. Solubility and plant uptake of metals with and without
liming of sludge-amended soils. J. Environ. Qual. 27:18-23.

18.McLean, E. O. 1982. Soil pH and lime requriment. PP. 199-224. In: A. L. Page (Ed.), Methods of Soil Analysis.
Part 2. Am. Soc. Agron., Madison, Wisconsin, USA.

19. Pendias, A. K. and H. Pendias. 1992. Trace Elements in Soils and Plants. 2™ eddition. Boca Raton.

20.Ramos, L., L. M. Hernandez. and M. J. Gonzalez. 1994. Sequential fractionation of copper, lead, cadmium and zinc
in soils from Near Donana National Park. J. Environ. Qual. 23:50-57.

21.Rhoades. J. D. 1982. Soluble salts. PP. 167-179. In: A. L. Page (Ed.), Methods of Soil Analysis. Part 2. Am. Soc.
Agron., Madison, Wisconsin, USA.

22.Silviera, D. J. and L. E. Sommers. 1977. Extractability of copper, zinc, cadmium, and lead in soils incubated with
sewage sludge. J. Environ. Qual. 6:47-52.

23.Singer, M. J. and L. Hanson. 1969. Lead accumulation in soils near highways in the twin cities metropolition area.
Soil Sci. Soc. Am. Proc. 33:152-163.

24.Sloan, J. J., R. H. Dowday, M. S. Dolan and D. R. Linden. 1997. Long-term effect of biosolids applications on
heavy metal bioavailbility in agricultral soils. J. Environ. Qual. 26: 966-974.

25.Sposito, G., L. J. Lund and A. C. Chang. 1982. Trace metal chemistry in arid-zone field soils amended with sewage
sludge. 1. Fractionation of Ni, Cu, Zn, Cd, and Pb in soild phases. Soil Sci. Soc. Am. J. 46: 260264.

26. Stover, R. C., L. E. Sommers, and D. J. Silviera. 1976. Evaluation of metals in waste water sludge. J. Water Pollut.
48:2165-2175.

oy


https://jcpp.iut.ac.ir/article-1-645-fa.html

