[ Downloaded from ijhe.tums.ac.ir on 2024-05-29 |

[ DOR: 20.1001.1.20082029.1392.6.4.10.2 ]

ﬂ}k&&duw ‘h_mju)\m@
Ol Jamee Clildg ke el
DY OYY lbowis VFAY Slis el oslact i o353

(b3l 5 oy (3 5) i DI Dl 5 €S S i SU s
LS ‘53Jﬁ¢w};os :ﬁJ\SJ".\.az

LTS Lo, 185 QAN sl Shdy, LSl e LK, ol e sk des]

QN0 VPNV il s

Ze.l.&

Sloas pl b des (il e s gbac] 5 S o 1) Slls Clale Ol Ll e S Sl (G5l i 5aS 3, 1B 5w
.cM\6,@,;J:\j;\ygﬁw,ﬁs‘u_wisuijrﬂﬂsjp;‘gﬂolﬁww)ﬂwumdtrw
wﬁs:yusu)@ﬁuwﬁnmmcw)l,\umm&l;ppéuoy‘}}l“.\.zgua\dusul.x;l:w,ﬁuzj,
4 GBI gles 53 St glad gt L5 S (IS0 D st 53 O ja Win g Aol 5 j2ie Sl (ol CangnaS 1S S35 g5l
PH (o 5038 p3 S e ke 50 (6 slmer 4l o oy YO MM w4 3 oz O gLl 4l B 0 (ol e ST L 55,4 e
w255 15 Ul sy se o SOl colus

o Dl e 5 S S s 5 H Al xSl (sl eS8 s e 0L andllae I ol ol ilaasily
o DI Sy 2SS (65l o gaS 518 Ll Py 0)) ol Jlslias dals 4 G SIE a8 (555 psensS 5 ps S
Sed e S e S e S e e ol C Ol IS e Bi2e0)) e Jlslas S an e s aala
ol (g ey

AP (5l o 3008 3 18 550l 311y St g el o3 533 S graS ¢33 5 SI gla S 0 (S il pd > S5l ke 1 S 4
s 13 K Sl (Sl o ome o 1 e e slaal cl Ses od VU Aoy ghils gbaS gy mé

KPP SRR MR T INE {EPR W LS T

Olpl =05 Ol (S5 ke o8l (g 0aSTals Sl dases g (g1 585

rastegar.89@gmai.com P
8 @2 Q‘ﬁ“)')ﬂ‘)‘ﬁj‘”’g;i";ﬂ(’}l’“&':“‘b\;‘*l’\:‘:cﬁ}w<J}:M°M}J>_Y



https://dorl.net/dor/20.1001.1.20082029.1392.6.4.10.2
https://ijhe.tums.ac.ir/article-1-5258-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2024-05-29 |

[ DOR: 20.1001.1.20082029.1392.6.4.10.2 ]

SoslaS o 55 S saS Sleslanal Ll aas 5 oSl
S e 86 3550 5 Sl Jy conl asl )58
el 4 5 oy pm Ol 53 e gaaS Gro VT S
03,5 a5 St Ol el Ba b Rl pl
2 S Al alge e gaS 328 S A e 5 0 geslS
oo Sk 5 o) s B B S A s

W3S 3 e 05 o8

L, 939

VRO T VRN (- )| g 31 oS axdlls ol s
S 31 ey S 3l QB S e S
St 5 S Dleo gt L S g5 an 5l G peS
s S B oo alils O3 (55,3108 Slagpns Sl dliss
5L Gl G | S s () ke izl A eslin
\m‘:jbcﬁbchﬁba}};,(imnj)tSSUl}
S ol gl s Ol S 5 s e e oM Gas Lo
03 35 e b3 5l ge Bl 5 (Sl S5 g s S
A esls e Y IIM S 51 S

G gaS w58 51 aadllan 55 50 (5,68 K13 390 S
SLIs adsl G a8 4l 0 a5 LAl Ul 2 S S
G 3aS 31 i gy0pl 55 (6 5SS S5 Ol
S Sl (gl s 53 OF 035 G jies s &
NIPS U IS A § (URVRVE W NS S-y)
LY o5led Jador 3 s 5 LS Dl sas 4,
sl 0l

X 1S5 5L ) sl Lk Ot VA Tl (0 gie (6 5lweslel
s Prom gl L)) em s L Gleg ¥ x S Y
S O 250 o e iss hils (Saedy amin S
SASsbr S A3 S @ O Sl o ms 2 s
e N R R R N L ]
qm';)z;,;:obs)'lacmCL&;)\ULAQ);MW.M&.:\K
sl dsles SISl ol KT s e 285 S
S Al o pate o Gb) D 2 035 5 Gl
Oy = o ki b 2o )8 D st (U5t o2 5

ovY

.. T BT Shike Us 3

VRV
n ol T sl G g ol o it slse 51 S
5 0l a8 L)l sds LSS La(..:,.,;\f)\bﬁ,f r
(V)3 58 0 aalS S JT 5 Suas 5lse 5150 glac Il
S wypn s 4 g ol T glas S 1 eslin
Dol Sl o815 Sl e b 0 s T slse Sl 28
Sl 4l =l ol ladle po b (l3dl 5 558
Jolos dbagg bl oSS, Lo 5l ool g 555 Js (¥ (T
AU 55 aals slse s liledl 5 il filas o Sis,S
O,:f.;w Sl gal Caw S &S ol odd Eel (6 g
‘rﬂals J.al..» RIWPWASSTRII Tt w;d,\.x.u (Fcd)ask
0S5 9 S dizp 5l QLazkle S il e 5 (Sas cme 038
sslizal 5,000 5l .(V)w\ﬂxﬁrﬁ)&sﬁ VJSTJL“JH}L
b 3 Ol aS 558 o ol S (55 Can S
i 3 e Gol 4 ol s s el aill S
Jdo a8 2 8 Lol 0 ol o 5 e S S
ol 53 Lol sz s O b 5 o owols
Sl Ol (A=Y OAS o L 1)l medle e 2
(SARIS = (S pdipens 4 S il sl e ol
O el ST Loilty (Sbt 5 CTPH L3 5l ilises sl 5o
Lgux@)}&mmgglﬁ)oﬁtyjcﬂ.&m&}ﬁ
(o558 Il b b (I el Glge ( Sdee L I
K —oal GadeS) (S Sl S s oSS
O3 ol sy e Ol (S i (S D8
S s Sl 5 odr ol gl S s S
o3 e OLE OIS 5 Oz aalllas smlss (V)=19)s,3
Calda Ll s PH 2alS o Sbt oy oo 035330 oS
S Bl o PH a8 pl oS 02 0 (S
i ol & Lol Jusl s 53 5 b ole
5 0Len s Chen Loy Koo adlas 53 (W)L 53 0
Gt LT3 5 g0 w508 518 oS das e 0LiS To) e JLa
S TONY 3l G 9 pd 1¥ Sl o 50 8 S (535 5
O es 5 Kaschl BT Law 5 oS i 53 (VA543 o
W3 s e S s e 0LES 5 plail YooY UL

355 L0l Jyloes JT 510 b Ol Cans Lgn

i %9 y[ﬂ/
PP o olg2 & lahs oiuds 093

Ulpl bazo Cublags ole ol Glidg fu ol swlibiad


https://dorl.net/dor/20.1001.1.20082029.1392.6.4.10.2
https://ijhe.tums.ac.ir/article-1-5258-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2024-05-29 |

[ DOR: 20.1001.1.20082029.1392.6.4.10.2 ]

OlyRe g 4wy g

SR e 5l eslizal b asllas 5l Jols il i, 5T
A 15 Gl 5,50 by JUT Gsesl L s SPSS
PH 5wl s 55 K I35 SEC o BLo | s g
oslizal spearman _SKius o b 0ol 5l K S L
L oslizal Excel 0 e 5 5l Lajls ged ey g i3 S
sl

S Ol PH o geS 3G

Do g O e oS a3 e 0L aslllas I fols il
G2l O Sl s 2 i PH Ol S (655
(o) b S Oley s PH (Sl s
& o30S 3,08 Oy sog) oos S 5 0 s
Low metal contents . IS J1 55 V/Y sAY (AN i 5
5,08 3 s 5 #2/4Y 5 A ¢ ANO ((LMCC) compost
« MY (EMCC) Enrich metal content compost
G 3eS 3,8 36 i el a3 FIAF 5 AND
Ao Sedalie od b Sl s = al s PH 2als
Sl s sl 5l Jol ol s pH o ol s
(Rt 4SS b 313 oy 5 S gy (S s gueS
4 Sl DL sl G spaS glajles s PH 0l
38 sdalie sl glass, L el

e 53 3 e i3S BLSL ol (5505 Sllee
Oliee (oA (8 T 3paS 5 0l 28 Do 520S) Lo S
SO b avien] o st sdaw S LYV e kg/m'
4,5 5 53 (o a8 5,18 05) sl Ol s 4 S
R sbeaisss bl (Sl olids GOk s s
4 Ode 0 S gladsin s S om0 s alas (g,
L oI pH= #/0 L lie o YO mL <55, 5 55,
ol o s el YO ML &g 8 gl b eae ST IS
Colla PH (gla a3l 5 3 S (5T mar L5 1 ol
53 R DI3) pgpeslS 5 s S e als (S S
AT 350 (el Dl os bav 5 tes ) sbas @l

Sl
ST lgn 5 andllas 3 50 (GASE 1um goaS 5 S 5JUT
by S il s § ST MM SN eres 5 S
JA) e PH lav 5 e seS PH 5 SpH s 25,
S I35 5 (1:¥/0 i L (HQY D, USE 6Kzwes
sl s mas Jos Sl day S gaS 5 SBE g
(Perkin elmer 3110) o3| Codo o&aws b (Y4 Sl
Slas S (63 b O gl eS| o5 Lo 55 e a8 sl e

Ly 5 penl =l

EC Organic Matter (/) Wy D)oy
Cd( mg /kg) Cr( mg /kg) Pb( mg /kg) OM(%) pH
mS (OM) 7.
o v/4 Y/4 /A AV \ATAs Yoy A o s
\WA% Yo/ Y/4 Y/¢ AN o/Y Y WY ;;"JJ D s
./0 \/¢ o/ Ve /N v/ iyt YA/A VY o8 e S
0 aA Yoo 1A wYOovea OIS b S gpeS
Lo YoA 0 ALY YV viedoo L G-LNJ-GW}-\—QS
\ Vo Yeo o e e Ol b sl
®
%ﬁ Jﬂp 119 P liso j oo lez o )ladh qudiuds 35
Ol o Cuil gy ole ozl ing u ale twlibad OYo


https://dorl.net/dor/20.1001.1.20082029.1392.6.4.10.2
https://ijhe.tums.ac.ir/article-1-5258-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2024-05-29 |

[ DOR: 20.1001.1.20082029.1392.6.4.10.2 ]

S Js el Sl et g5t e )
Ol s iy 4S5 st ol aniils e 36 e g 25
S geaS 3,58 s LS O 5l adl i o
Bl St Dl eS8 S by
A3 2 e Ol n ol g g) o s Sty gy e
L8 EMCC v saS 5,08 A 5o asd soi S
3 s e Sl Sl e Ol o1 P10
e Sl S glasl i o Ol 2l Ve Sl o
S glad s 5l el Sl s S Ol Al oSl
S a by 0 EMCC LMCC ) v 5aS 5 5,8 1 55
0 Lok S 4 b o Ol 508 5 00 g o0
A b S O slasl ctipy S G SSke ol o)
P e e Sl st s S ke 10 0
o Do Sb Sl anl i oS o Sle Ve
>ﬁ)l5jl)>p;jgﬂ gr_,:.a.slSC,.iLJO\ﬁ.c el o
53y e 8 ey Sl S EMCC o eaS

0 s o e S s s s e peslS S Ol e
LS sl Lfajj

A

.. TKO BT ik Us 3

LS okdi S Colds 5 G gaS 50
Colda a5l Cel S sy CowseS e
Sl6S @ a3 S LSk 5l ol s Sl Sl
sl s Ol s S ol 5 Sle oS
o S 8 (Aald) G eSS 3L Dk
VT S AOV YT S Sl ) oy S 5 (0
G 5eaS 5 558 3155 1470 5V Fee ¢ YFFr & um/me
SYO ORI Lol s (e 28) S il gl
(o 58) i Sl5ls (gl o gneS 3 5018 1,5 VYO

Aol sy

$35) R Sl Sl p S i B0 el
Iwﬁ:ns.aﬁ)\s;‘)b(fﬂ:\s;yﬂ
;J;)SMJ&QL;;9~ cm Qw&{‘).}budbé})

%ﬂj@j)w)ﬁ&bé})f@@f@y&g

2

Zo.‘m‘;\:. _.....94..5
.a.lu.«.l‘fl.’.. \_h.a;.u.s

%MLH

/

:“916'“):‘“

XTI

| \
R )

35S

N\bd

i %9 yﬂﬁ/
PP o olg2 & lahs oiuds 093


https://dorl.net/dor/20.1001.1.20082029.1392.6.4.10.2
https://ijhe.tums.ac.ir/article-1-5258-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2024-05-29 |

[ DOR: 20.1001.1.20082029.1392.6.4.10.2 ]

OlyRe g 4w, g

S by s ebiledl Sl Ol 5

2 lledly (pyre3lS 5w cpsS) D158 Ol e Lo JSCo
2 s e OLE | aalllas 3,50 12w o slawY
Gl s anlllas 3550 5 s a clle &S ol ol KL
Foml SLGes s muba 5 iy LS el ke
S e S) Sl S8 Gee romen AL e alS
oliladl Ul 5 0355 OGS aw 8 3 (p 538
S (5458 4y T DS o2 S e Y 5 3o
Sba bge o Y 55 ediledly Sl Ol e o 2o
&Y 53 ekiledl DS Olps 508 5 o) o) D
el g 3 S b e el

—Fh—-_ -, ¢

wl s s aBl el K ol UpH
a0 g 5l ool
pH O ably aS das e LA (\‘J.i.:) axdlao o CL“

o= bl

Loy il ol s 0l PH a8 L &S Gl S
oy 3 Sl Ol colds S Sl Culis Ol e il 531
Dy S B

—iya =235 =—de—pH

ViA g of "
vIY N Ay
v/ ., QG
7 ' ’13 ‘13 M
v/t L “it Al
W
vir 5 " A
A -
E viY X : il " T
VI o X
X7 .
" 3
Fik B 3" iy
gy Vs
et PYoA A VoY or ot FoY A4
38 .
48
ViY —kepH — el S A
¥ oy
\./
e g
74
$iA 0wy,
Pal
I s G
= -
FiF N N
710 _3\
oy G
/% )
s )
Y

V0 okl CTPH b add o8 o goaS 35,18 31 53 LS 05 5 4l i i Sl b aluspH L1y K3
P ) e s S s A

éfg yﬂp
1A P liamo ] o,lg2 o o udnds )93

Ulpl bazo Cublsgy ole ozl Gudg fu ole swliad

ovy


https://dorl.net/dor/20.1001.1.20082029.1392.6.4.10.2
https://ijhe.tums.ac.ir/article-1-5258-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2024-05-29 |

[ DOR: 20.1001.1.20082029.1392.6.4.10.2 ]

{mg/ikgjo

.. T BT ik Us 3

©9,5

%mmllllll"”""'

o 3008 3,8 51 ey S slaaY s elilesdl SIS O e ¥ IS

w25 LpH el s s pes C3IA 0 4 Y 5l S pH
@3 58 W5 el oS WS 218 Jlslpe Gud Soe
Jl 53 s s Mohammad .(VY)s i o 0 S S|
SIS JTslge S8 Jaee 5w 1) (6 eh dltadal
PH jals cle Yoo Jle s 0l Sen 5 Chen (V) s s
Sk ng)ﬁéj.é,.f: .Ub )l}/é C,M).;QSQJ_IJKS;\)J 44\]:.,..:
0% g 0SS 5 S DS s O J3l L e 3
2 S I 035 b S sladsl 5 oS Sl (S
L oasi ol @b soo! 51 OALs 508 3158 C a8
&ASﬁ@}:&SJﬁ)SﬁU%J\QJ&I;JUMLﬁA@Q

S,ls Slsses pH

OYA

S olts PH ) o gaS 56
308 05k 4 i pH 28 5 e peS 5 0l 50
$3daze Jal so PS 0700 ol Hlsbae ST 8 s Con gaS
pH ials s sl J108 56 pH _zals 5l 5 Ll
Llg e LS plgl o) n CowspeS 3,0 s s
2 S S Lk Gl gl 3l L
23508 1 5 e Sladed W5 5 edd 4 S gaS
S ol i 0SSt 52 58 pmas
S Jalse 517 55 el S PH (1l o v gaS
SIS 5 Seoser Jo3 51 I sl PH 22l 2 Ko
Ol 5 Achiba .(YV)ail Ll 55 o Cw 5S35 555 40
1S Ll OLES St (Gay s o 50 S yemn Y008 L s

i %9 y[ﬂ/
PP o olg2 & lahs o 093


https://dorl.net/dor/20.1001.1.20082029.1392.6.4.10.2
https://ijhe.tums.ac.ir/article-1-5258-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2024-05-29 |

[ DOR: 20.1001.1.20082029.1392.6.4.10.2 ]

OlSed g 5wy g2

J3 O JSD) ol S (o) 285 o) ooy 3 S
Sl S oo g) oy Sl S 51515 Clil e oSG
ol s ol S Sl s S Sl past bl o
i o Ao U JTslee YU 5558 dsls gl ls St
O dsd) ol K3 S 93 0 S 2aS 005 Ao
4 S S5l s WS Eelb S s JTslge 030 VL
23 5 3pb e SB35l I SlaS (¢S IS s
(Y )ssd 0 S5Ol 6 deS > Jall o Culg
il O S cpl o VL S 5 o) 3525 (e
OV )das o Sialsl 1 o3l

0> I8 Olse ) L3 5 ) ) B S o
Ll e 0 s S s S odalin 2oy o) s Sl o
A3 508 G585 Jslge s oS Aoz bl w
33030 Sel b VL dopa sy | b i (VL
S 53 Jslse immen g0 S o iy sSSS
Kaschl .("W)@ s o ol Gl ol ials sl
53 Ol il WS W ged SIS Yo Y Jle s O
3l s e s S S S 5 S
Solm S o S s S sba il Dsline S g g
(ol 5 Sy o (T 5l 0 Ol e 5 ey SVL L
ol GO 1y el opl e oS ol zaS Sl5ls i
SolS Smith .00)wles S 5158 oy Sl s 2y
P e S Ol s e Sl (Sl a8 s S
oS Aoss i Bl nl s o a) ey SIS
Wong .(F)ails oy b St 3 zeS ey 5 S ols
5 s s S aS Wl GLES YooV b s 0L
) ol (S ETPH Ol oSl 4z 55 L n ) o
LS ) b S s DI el Dl S5 (SUS
o s Ly Sl Sl e e el 2y o) e
Sl ool O Klesls 35158 e ss S s S
(Cdows op Ko2) St (b Sl pas S Lo 5o
(T gt 20 Gland Sl s 4

o Sl 1o 53 p 5elS Ol s 4l L3 2p gaalS ot
ey DS s 5008 5 S L e g) ey sd 5 s e
Al g e el e Ko 5l g 4 el 2SSl

éfg &:_—w%ﬁﬂp
VY‘ﬁPUUAMJ;pJI@?bJM.pM&Jg)

Ulpl bazo Cublsgy ole ozl Gudg fu ole swliad

ova

Sl s Ol K Sy e greS S
4 Cos LCM v gaS 5558 1 s S ol
PP o s S e e S g, el
s e S sy 0 Js P2 /0 Jlsbas
ECM v 5aS 5,58 PS 0700 ol jlsline 20580 Ol 50
P /v0 il Hlalae dald 4 Coed S a8 (655
G308 3,08 11 s ol S S cglia il e
Ad b (58 obe s s S )
ol5dl 035 Sbsbae s ol CnseS s Sl
O35 oS s Llg e dals 4 s SO ol
53 0331 bl s iomen Sl G S 3 (5 Sobe
3B pobe i Ol s o3 S S ECM e 3,550
Sl S W gel Ol O Kaa 5 Chen Ll an 55 ol
A JERRCIPNC SN NI RIS I
oL, Kea 5 Kaschl .(\A) Spd g olis sl culua
A S Kl slee CewgnS 5,08 S s VY Jle s
35 LSS Cola Oljee 45 3505 a8 Sl Sl (g,
Sl slasled 4 Cond sl DI (ol lasles Sl
s Courtney Ly oS gladlas 55 (V)] i xS
58 J:b &S sl olis wjf rb;.?l (Yoo ) UZJKAA
ol 3y oS 3 IS s Ol S Sl gl
TVl G seS 5s (.ML; (et O o 5 sk
G gaS 3,518 3155 VYWAA Jl s 01, 5 Ghiamati
S Lsgad et o S 55y s L) s
33,5 oo S (S SIS 1085 )8
S s 35 ) (KA Calts 1 ol e
() 05,5 GlS Sl 5 055,55 Sed il oz
ol 3 S a5l G gaS 36 5l

S)ls Slgeen ok S5 lallas b iass

035) 5K DI Sy S i 6 Al
1 geS 358 13 (pgeslS 5
LMCC) 5,58 Jl 5 Sl g 51 Sl 5ls ois Ol e
Sl S 4 Py ddb g, 15 Lire 55 ot 0l (BMICGs
L S 2 s Sl Sl DI 25 Ol oS


https://dorl.net/dor/20.1001.1.20082029.1392.6.4.10.2
https://ijhe.tums.ac.ir/article-1-5258-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2024-05-29 |

[ DOR: 20.1001.1.20082029.1392.6.4.10.2 ]

soorl 51 8 o sl b DS 5 4 L 5 esls digy
RPN S P FVRN DUICHNERER g

SIS i Ol i aallan ) g0 Sb g e o
Cle bl sdalie g b S s Sl sbeaY &
03 ol Il slse 5 b GV Ao s a s bl el
53 Siuen 5 Toribio Lw 5 oS glasdlas .l S ]
S 6y 5 BB o) S s, Trrs-T0 Jlu
s lodly Olps &5 sls 0L 235 el gl 5 LIS
A Gl LS 4 s SLB Glas s ol
S s4a5 iylS Yerd Jle ;> Bhbhanynya (YA)c.l
S s Y 53 S I3l o e ol 3,18
St o &Y 55 DB 780 550 85 516 S 4 0355 e
53 3y se M alse sz sy 0diledl (+-10 €M Gas)
Fomb gbaY @ ol il 5l S gl Eel o gl
2 B CewaS i Sl 4 a5 L (DL S
S Olps (Js sl QLSS S a2 b Y (55
o Sb a8 53 (g S Ol e 5 0358 OLSS edilesdly
SI65S sl G DIl 5 s il S Olgs w
(M slgn oy Olpn) Jod 5l S S s somst oS
Aies Sse ol ge o Sage (G558 DL 5 S Ol S
s Mueller liga=s 5l Jol>- e b ol adlas ol
5 (M) (VAAD)uLKes 5 Chang « (F+) (V44A) O Kea
el 4lin (Y4) (Y++4)Bhbhanynya

& S 4o

G gaS bz Jl 53 St 5l K Sl Ol 5 i
Ol clle obsl 3 b Sl sar 4 S il w
GoF 5 CageaS Gae Sl s PH falS (G geS s
Ol sl eSS 05558l by gl S St
(i sl (Sedl el sl gy 5 S sk
53338 g aeo g 50l 31335 0 S 5 e Sla
sl (S303LES Glacia) 53 o eSS ealind s
G 500S 5 392 00 D518 Ol e 5 eslinal 5, 90 S i
Oy Slods 5 Izl la ST 516 558 35 a5
338 (6 xS Sl O pdils

oY

.. TKO BT ik Us 3

bl pue (VJsdr )5S )5 p 30038 (oS Ao JRE
3Ly oder ot 5 TOM) glows JT 3150 b (553 gy
YV Il s Obes s Jalali (YO)AsL St s oyl
poeodlS 45 s S edalle (g 4 Wlbraial () 58
sSilal d= 55 IS 5 w4 s Jool OS5 s
mM/L) ¢ yeslS oS hile |5 0f Cle .ol 035 WHO
o s Yeomg/l IS5 5 free mg/l O 4 s (00
b Jasl 5Kes 5 Ashworth (Y)ws 50 518
a3 L ONSL o @ sl St o g )
(2D S 218 JTsl g b aeslS L oS (5oL ol
S5l s (6ol oS Wsls OLis 35S 5 Overcash
(S0 3l oS DI s i sl STl L

D e S

gled s aBl ol oK O L pH e LU

120 g 1 ol
ol Cliis s Sl Ol PH als L oSSl cle
oS PH 3 a8 b ol bls w0 wilg e oV JK2) AL
ui.sﬁls_;\): J.;J O.L\J_!OJW Js.rk.;t;éu;q“‘_)ﬁ‘u‘}ﬁ I
o Lo L Os pl 8 255 o A5 HY slas s pH
(Y/\)J@.Ll@ IARPESCHST N VA u.\;— Sy ol
)‘jﬁ CMJ‘}:;-ngﬁ)LS;\)éY.\. dl.w).} Q‘)&M}Chen
Sl S oS S et e 3 S ) et
L« EC Ol Su> s pH Ol Blas L Cliis s
>ﬁ)l5 jS\ L Y"? JLM: BL U.LJKQAJTOI'IbIO (\/\)Cﬂw‘
QQMJJ#Q\J&»Q{%SLJ\)&@JQBM;RJ
Olojen S Sl ula Olse ST 5 Sz pH o J3las
.J)‘J L}Jljmh PR e ;) ladllas L' U':"“}J":’ U'~'~\ (YA el
(PR 3,0 LS glaaY s o8 sl Oy
9 b ek Y 5 S an s aalles 55 ole
s (VU)W e el Seul slaes s Tobe
ISKES G geS 3 35 e JT Slee b lsls 5 syls

i %9 y[ﬂ/
PP o olg2 & lahs oiuds 093

Ulpl bazo Cublags ole ol Glidg fu ole swlibiad


https://dorl.net/dor/20.1001.1.20082029.1392.6.4.10.2
https://ijhe.tums.ac.ir/article-1-5258-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2024-05-29 |

[ DOR: 20.1001.1.20082029.1392.6.4.10.2 ]

OlyRe g 4w, g

éfg yﬂp
1A P liamo ] o,lg2 o o udnds )93

Ulpl bazo Cublsgy ole ozl Gudg fu ole swliad

oY)

Sl K
Sk Ges 5 i Ll Olge b asliobly Jolb dle gl
(155 5 o 3,9 e S i
S mlade 3 (Ll Bl d S e geeS 3 U
Colem L aS o VEoVY S 5 \TAA T Jl s S|
Ll O laos iy Sleds 5 (g ple o820

ol 0l


https://dorl.net/dor/20.1001.1.20082029.1392.6.4.10.2
https://ijhe.tums.ac.ir/article-1-5258-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2024-05-29 |

[ DOR: 20.1001.1.20082029.1392.6.4.10.2 ]

c\..a

1. Lao J. Handbook for Soil Agricultural and Chemical
Analysis. Beijing, China: Agriculture Press; 1988.

2. Jalali M, Arfania H. Leaching of heavy metals and
nutrients from calcareous sandy-loam soil receiving
municipal solid sewage sludge. Journal of Plant
Nutrition and Soil Science. 2010;173(3):407-16.

3. Ghiamati G, Astaraei A, Zaman I, Gholam R. Effect
of urban soild waste compost and sulfur on sugar beet
yield and soul chemlcal of properties. Iranian Journal
of Field Crops Research. 2009;7(1):153-62.

4. Nabi Bidhendi GR, Daryabeigi Zand A. compost
risk assessment in Iran and comparing to other
world regions. Journal of Environmental Studies.
2005;31(38):31-50 (in Persian).

5. Doelsch E, Masion A, Moussard G, Chevassus-
Rosset C, Wojciechowicz O. Impact of pig slurry
and green waste compost application on heavy metal
exchangeable fractions in tropical soils. Geoderma.
2010;155(3-4):390-400.

6. Smith SR. A critical review of the bioavailability
and impacts of heavy metals in municipal solid waste
composts compared to sewage sludge. Environment
International. 2009;35(1):142-56.

7. Mohammad MJ, Athamneh BM. Changes in soil
fertility and plant uptake of nutrients and heavy metals
in response to sewage sludge application to calcareous
soils. Journal of Agronomy. 2004;3(3):229-36.

8. Shiralipour A, McConnell D, Smith WH. Physical
and chemical properties of soils as affected by
municipal solid waste compost application. Biomass
and Bioenergy. 1992;3(3-4):261-76.

9. McLaren R, Clucas L, Taylor M, Hendry T. Leaching
of macronutrients and metals from undisturbed soils
treated with metal-spiked sewage sludge. 2. Leaching
of metals. Australian Journal of Soil Research.
2004;42(4):459-71.

10. Hosseinpour A, Haghnia G.H, Alizadeh A, Fotovat
A. Transport of some elements to depth of a soil
following irrigation with raw and treated municipal
wastewaters under continuous and intermittent flood
conditions. Journal of Soil & Water. 2008;22(2):118-
32 (in Persian).

11. Egiarte G, Camps Arbestain M, Ruiz-Romera E,
Pinto M. Study of the chemistry of an acid soil column
and of the corresponding leachates after the addition
of an anaerobic municipal sludge. Chemosphere.
2006;65(11):2456-67.

oYY

.. TKO BT ik Us 3

12. Achiba WB, Gabteni N, Lakhdar A, Laing GD,
Verloo M, Jedidi N, et al. Effects of 5-year application
of municipal solid waste compost on the distribution
and mobility of heavy metals in a Tunisian
calcareous soil. Journal of Agriculture, Ecosystems &
Environment. 2009;130(3-4):156-63.

13. Narwal R, Singh B, Salbu B. Association of
cadmium, zinc, copper, and nickel with components
in naturally heavy metal-rich soils studied by parallel
and sequential extractions. Journal of Communications
in Soil Science & Plant Analysis. 1999;30(7-8):1209-
30.

14. Chotpantarat S, Ong SK, Sutthirat C, Osathaphan
K. Effect of pH on transport of Pb2+, Mn2+, Zn2+
and Ni2+ through lateritic soil: Column experiments
and transport modeling. Journal of Environmental
Sciences. 2011;23(4):640-8.

15. Kabala CS, Ram B. Fractionation and mobility of
copper, lead, and zinc in soil profiles in the vicinity of
a copper smelter. Journal of Environmental Quality.
2001;30(2):485-90.

16. Hseu ZY. Extractability and bioavailability of
zinc over time in three tropical soils incubated with
biosolids. Chemosphere. 2006;63(5):762-71.

17. Ortiz O, Alcaniz J. Bioaccumulation of heavy metals
in Dactylis glomerata L. growing in a calcareous
soil amended with sewage sludge. Bioresource
Technology. 2006;97(4):545-52.

18. Chen G, Zeng G, Du C, Huang D, Tang L, Wang L, et
al. Transfer of heavy metals from compost to red soil
and groundwater under simulated rainfall conditions.
Journal of Hazardous Materials. 2010;181(1):211-
16.

19. Kaschl A, Réomheld V, Chen Y. The influence of
soluble organic matter from municipal solid waste
compost on trace metal leaching in calcareous soils.
Science of the Total Environment. 2002;291(1-3):45-
57.

20. Behera PK. Soil and Solid Waste Analysis. New
Delhi: Dominnant Publishers and Distributors; 2006.

21. Courtney R, Mullen G. Soil quality and barley growth
as influenced by the land application of two compost
types. Bioresource Technology. 2008;99(8):2913-18

22. Foley B. Paper mill residuals and compost effects
on soil carbon and physical properties. Journal of
Environmental Quality. 2002;31(6):2086-95.

23. Ahlberg G, Gustafsson O, Wedel P. Leaching of
metals from sewage sludge during one year and their
relationship to particle size. Environmental Pollution.

i %9 y[ﬂ/
PP o olg2 & lahs oiuds 093

Ulpl bazo Cublags ole ol Glidg fu ole swlibiad


https://dorl.net/dor/20.1001.1.20082029.1392.6.4.10.2
https://ijhe.tums.ac.ir/article-1-5258-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2024-05-29 |

[ DOR: 20.1001.1.20082029.1392.6.4.10.2 ]

Ol5ed g 5wy g2

20006;144(2):545-53.

24. Wong J, Li K, Zhou L, Selvam A. The sorption of Cd
and Zn by different soils in the presence of dissolved
organic matter from sludge. Geoderma. 2007;137(3-
4):310-17.

25. Madrid F, Lopez R, Cabrera F. Metal accumulation
in soil after application of municipal solid waste
compost under intensive farming conditions.
Journal of Agriculture, Ecosystems & Environment.
2007;119(3-4):249-56.

26. Ashworth D, Alloway B. Soil mobility of sewage
sludge-derived dissolved organic matter, copper, nickel
and zinc. Environmental Pollution.2004;127(1):137-
44.

27. Overcash MR, Pal D. Design of Land Treatment
Systems for Industrial Wastes: Theory and Practice.
Mishigan: Ann Arbor Science Publishers; 1980.

28. Toribio M, Romanya J. Leaching of heavy metals
(Cu, Niand Zn) and organic matter after sewage sludge
application to Mediterranean forest soils. Science of
the Total Environment. 2006;363(1-3):11-21.

29. Bhbhanynya A. Effects of sewage sludge and
effluent plant treatment in the Varamin plain on the
concentration of heavy metals in soil, agricultural
products and groundwater and mathematical modeling
of the movement of heavy metals in soil [dissertation].
Tehran: Islamic Azad University; 2009 (in Persian).

30) Mueller WEG, Batel R, Lacorn M, Steinhart
H, Simat T, Lauenroth S, et al. Accumulation of
cadmium and zinc in the marine sponge Suberites
domuncula and its potential consequences on single-
strand breaks and on expression of heat-shock protein:
a natural field study. Marine Ecology Progress Series.
1998;167:127-35.

31. Chang A, Warneke J, Page A, Lund L. Accumulation
of heavy metals in sewage sludge-treated soils. Journal
of Environmental Quality. 1984;13(1):87-90.

éfg yﬂp
VY‘ﬁPUUAMJ;pJI@?bJM.pM&Jg)

Ulpl bazo Cublsgy ole ozl Gudg fu ole swliad

ovY


https://dorl.net/dor/20.1001.1.20082029.1392.6.4.10.2
https://ijhe.tums.ac.ir/article-1-5258-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2024-05-29 |

[ DOR: 20.1001.1.20082029.1392.6.4.10.2 ]

Iran. J. Health & Environ., 2014, Vol. 6, No.4

Survey of the effects of soil type on the leaching and adsorption
of heavy metals (chromium, lead and cadmium) after compost
application on the soils

A. Joneidi Jafari', *A. Rastegar?, M. Farzadkia!, R. Rezaee Kalantary', Z. Rezaee Gozalabad?

! Department of Environmental Health, School of public health, Iran university of Medical Sciences, Tehran-Iran.
2 Department of Environmental Health, Sabzevar university of Medical Sciences, Sazevar-Iran.

6 June 2012 5 September 2012

Abstract

Background and Objective: Application of compost containing heavy metals can increase the
concentration of metals in soil and groundwater. Therefore,the aim of this study was to investigate
leaching lead, chromium,and cadmium from three soils (a sandy loam, a sandy clay loam and silt
clay loam) amended with compost from the municipal solid waste.

Material andMethod:First, the selected soils were repacked into columns (with an inner diameter
of 100mm and a height of 600mm). Treatments included(a) low metal content compost (LMCC),
(b) enriched metal content compost (EMCC) and (c) control. Then soil columns were incubated at
room temperature for 9 days and were irrigated daily with deionized water to make a total of a 250
mm. Leachates were collected and analyzed for pH, EC, Pb, Cr, and Cd concentration.

Results: It was found that the application ofEMCCwas significant (p<0/05) on reducing pH,
increasing electrical conductivity and leakage of metalscompared withcontrolin all three soils. But
application of LMCC was not significant (p>0/05) on the metals leaching compared withcontrolin
all three soils. The overall quantities of metals leached followed the sandy loam> sandy clay loam>
silt clay loam.

Conclusion: The concentration of metals in the leachates depended on the soil characteristics and on
the type of compost added to the soil. Therefore,application of enriched metal content compost on
the soils containinga high percentage ofsandmay pose a risk in terms of groundwater contamination
with heavy metals.
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