[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1389.14.52.9.4 ]

\Y¥AQ bb{b/f}}}a\qﬁa’ U\a.:a/rﬁ:)\.q-? JL»/ASU-}%Ji f_,l.ﬁ ‘@.:_.b @\.‘.ﬁ}dj)}\.ﬁs d}d}r}l&

QJSbLﬁjdl}@f&M&jquMJﬂ

s ol SR \
ol (Aeploml il g (Gadl dmme 0 S

OFMATYNY 2G5l sl VFAMVEAY i3l )

o ALS>

sl DS 55 550 (gdie 3 31 L e el @Bl (g5b) Tlos 630l s 53 555 Olge 4 SABU od 5l ealisul
Olil gldd o pomiy 5 olE (S ol 4 pxie Ll g5 oo (HY) 09 oo oo 55 59 g0 cpSis 30 YL clale Koo G b 51 Lol
o= e e L bl b s (b O1al S e 5 (OBU el b edd jles S Sl e g dar s b5l sk 4 s
o 1S5 A 53 5 0 5 5 SO b B s (oo 05) Aals e 5 (Mg ha™' usa s p S Voo 5 00 YO) AL
dn 35 Bl S 2 V0 4 oty e 5 Y0 4 gl L (10 & p g Lo (Y10 & ps Il (SN IS 4 Jil Jlu 55
O o g Jldin 5 (5,15 pai ged LM Cilises gl jisey )3 olS ails 5 aBlu cady; (S Yo-Yo g o-Yorm Ges g5 5l (Jlw & )
o g ikl s B olE il gla S g Ges 93 p S g ChlE s gae SRl el o 3l esliial JS Hsb 4. 5T
L omod e Sl 045 ol 53) VYoo g kg™ b (aals (glakigas ;5) YY PG kg™ atels 55 S bk o5 0k (5,051
s s Se3I A 54 AN PG KG T e 4 4l 5 Sle ady, HY chils o Sle 3 g ekte (W g 63,8 db,s VeoMg ha >

A ol 5 Shas la ime hal bl sl i er OBL o 5 18

QJS eL:f “Su' Lywu "_,P.J 0 9 ‘5-\:15 6‘.&63“9

sledy opl b b ails (Vo) St (S5 5 pland FPRVH
‘.9'? JLM éj)}US LSL“J:"‘) B u)’\..ab U-’J )‘ eslaa! S < | ) - 5 N < )\ L;{‘ sl u’d C;w
ln ol 0 S b S Sl o By L sl al i ) el e 0T L (8350l el

i SS Ole a4 esle cpl s G b Sl el G - e ey el € ol ¥
o2 S Ol sl al Ser B2 SER e e Ghd 5 0355 J2) OlalS 5L 3550 dae

.(Y°>(.}ﬂ)ls+8)> w\ 4.'{3]5 )\J_; aJLﬂ..T.w‘ ))}A WJ)\ . i“ﬂ C)L:‘.p . ‘(\\ jv)dulﬁg R § f “.., Qb:‘

dL@.‘.@.' vjb g}")}"T @bu GU‘J‘»}: .L:€,.~ ol.<..i..v‘> ‘J"«'J’ CL.A aM\) ‘C,...a..“u) .la._«?u = 2
Olgiol xs o8NS (65,3LS 0aSlisls (wbis S sliul Y

)_}J o San JKisls ‘g;lL.'.J’ r)l&j Q,t.:.h CL..A ‘le o A0S ) L.;:u)l?iil: Y
afyuni@cc.iut.ac.ir : S5 xS gy (LSS J ghnn  *

AL


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.52.9.4
https://iutjournals.iut.ac.ir/jstnar/article-1-1228-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1389.14.52.9.4 ]

\Y¥AQ bb{b/r}}}a\qﬁa’ a_,u/rh.\)\.q-? JL»/ASU-}EJ f_,l.ﬁ ‘@.:_.b @\.‘.ﬁ}dj)}\.ﬁs d}d}r}l&

L S, 53l
bl o b

Age am AL ol ciline e 3 )56 Gt
@M@)Jﬁﬁ)()&ﬁcﬁ&\”ﬁo" FO)A st
B s aali Sl Lol yen (o 5,8 JLe 0 5 ¥ ¥ Y V) B
23 P Jo s sk al 7 b el s = glacd b
Olgiol mo o8l Slidos as e 5 ol ST
(Zeamays) =5 oS uiS .k plnil (32.32 N. 51.23 E)
L ossle 5 28 s o ol o ieds oo 4
Ghls a8 S plnil SO g0 w0 50 slacile
L (Fine Lomy, Mixed, Thermic, Typic Haplands ) <S>
Ol a5l ol GLBPH 5 )y e <l
SAb ke 55,8 Sl a3 10 oKl s SUL
S I I T [ P e NG N WL L
sl adal Sl e S LSl SOlsr 2 SR 4 el ln
g Olghol gl Al adad Sl 5 ed BB (S5 5)
3Ll 3 oL & aallas 3,50 aidate 55 \FVA Ll 3 s
NY0) Al ol Cilsn slagam L sled 6l 2 ¥ x 10
Olse 4 3 OO T s S eslel (a5 0 S Vo0 5 00
Lol plas ol Il 5 a S L s (0 Osb) dals
b Sl pss dlw s s S il s HLS 2
J=le el Sl Jol dlw s eslial s 50 sla
s (520 YXAVY 5 Y XY (g glaal 53 4 (53,5
&_?JMJL_}L;\JJ_WJ{&&AJ&FWMQSLM
sz Wbl ad O 5 S Cand 4 Js 5,5 il
¥ XY (S slesls o3 Yau 15 (5 20\ T O (OYAY) s I
il o OF (62 Y XY a3 oS A ol 20 T4
ol 03 A o3l Todoms 0T (g 20 4 e 4 5 35C
I b oS ols jaste g0 4 Caond )b ol sl 2! dLe
S Tx P p ¥ XY B ¥ w03 S Sl 2 LY s
s Ll 3 S5 23l o OF (620 YT a3 oS A oS
Ao S Wbl ad Jisme e el ¢l 2 01,55 e

Hg o oS Sl (ODBL wias oK 4 bl 51 L
SousliS 53 e Sl esli il slg iy (V)L ed o
o pols 2555 Sl Bl pl ] 5 s Sy 31 I
Slas iy 5 olS oSk (ST 01 JLis @ 5w ST
QY 5V) 358 0 Oy b 0Ll ol

oMo OF 51 1 2aS (S 3 392 30 0 g b e
3,8 5,3 0LalS s s Ode b 5l Ll oS ol
2248 e ol placlale b anslis o jlude opl ol 5l
Sl Sl (S 0 S sl WG 5 )8 anD
Coso i L S 5l ey a6 S ol (F)
Gl a3 5 pe Sbakiss, KaS 4 e 5l it
(5) S ol 545

ol sl adal 35y s 4 Olgiol Olial s
(V) el p o= p SIS 3 bl sl el
g 055U ol ol s He s Sl o b5 e
oo oS 5 S e o VTl 5555 aie) 3 slanlllas
G5 ol el lalllas 55 Jler wlide 5o el w
5 o L edilegd a5 e g 5l Lo pasis o g
SNSRI UV I PR WP PV { P PO
s lilul) 555 00oF ise 55 (US-EPA) IS ol oy
e 3 (US-EPA part 503 CALS6 ¢ 65 | eslicd
03,5 osl izl aallas jL g 5l @b aie pl Slme 550
A) el

Hg o ble o ool s 0ls gladely (s cnl 2l
ol 03 Bl By oLS 5y S plbeadles S
el OF e adllas opl 3 ey oo S @ (555,00 S
S g g b g e iy sl e GRLT G B G
o=l s el CiS Ed elS s S a1 OBl o s
Hg 6, —S5b ¢ 2 o adasly wodls S5 ) 2)50 St

ALS sl b 5 SLx sy se o ChlE L) 2

=S bl

\Rbe


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.52.9.4
https://iutjournals.iut.ac.ir/jstnar/article-1-1228-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1389.14.52.9.4 ]

Q)'Ael;,sﬁb'-a_”?g;wiywu;f{dﬁl

Cou g s
b ol s Shas p ASG 2d S
adllan 5,5 o aibie SUst s S o 03550
S Sl s S elS s Shes Jls pme il oy
gl 53 wls 5 Bl s Shee 5 (B pae DISL ) £ 5
Al Sl Bl ol s ey St Sawea 1) Jlex!
Lt ol Al e oS 5, S OLSG o e
LS p Sillas winy ol 03 4B S Oy Gl s e
O )

0 Lgl 55 o G pme 51 4S5 )8 Il ) slajles s
Olals s Shae 31 5YL oS 5 Shos Oloman (2338 o Jla
S C0 S T Ol nlnle s dals O 3 s e
v e o8 s 5o Gb S gl o o2d 508
3550 (25 Mg ha') eme J3la b 5 3,35 0 0 G e
Ao S (T 5 Y i) 58 elS 5 Shes Al Esly
= 5 (ely 5 A3 D5 8 Je) S rae b ole
b SL nd 3 s e (e 5 50 <Al i) e
w35 13 olS el s (I sle a5 DS dee Ayl B
o) edles ol sdt oS s Shee il el Tl
S5t 03 Al osle S Olpe 4 o e D310l
(35 et Sl (S sla S5

S ogr chle 5 OMSL od
VY Ug kg e glacmls s SLs Glak se 3 0 g clale
Jlw 0 S Llacd) VYoo Hgkg' U (Aals glads 5ai)
e (W35 03, L3 Voo Mg ha e U o JIse
il Eel OBl o Gl G pme S S5k @ s
oo 55 ,n 3 ogmer CBE () Jlaxl mhaws 53) Sls e
S SO gl ks oS Slacl s s e s S S
M.lfsjg-)L_cJJ:ﬁa:JSg;.éLu:Q?JJJ\Jb):VAQT
g Gt 33 53 o3 o S o AT 50l Jla 0
o g sldde s dald )l 5l SV Oliomen aslllas

VY

ngtmﬁwpqdj:x?w}:;(\\‘/\\")ﬁgidb):
A LSl o Ll 5l G e (60 YT 5 PXY
bl s Lald s ady HLS ] S e ol sl
SLSS o j3) e YO 0e s Voo 1,0 4 Mg ha™!
(G lS Jlgs ey j3) 0 Do Nee g Yoo (s )8
Yoo g¥oo (5,,LS )L aw oM j3) o VO N0 Yoo
03) ° AYO YOe 5000 5 (55,8 5L L OO j3) 0 Moo
el Wl oy Sl .oul (5,8 L o= Oy

el ol 0ls OLES Y Jad= s caliss gla s

oS 5 S LT 5 (5 )ls 045 s
53 oL Oy 5 Ay 0555 OLL 5l g WYAT 0l s
Sla s 5 St Yo-Yo g o-Yoom Gae 53 3l (5403 pa sl
a3 .3 S g (Wl 5 Bl cady ) @b olS Caliss
a3 Ol e g e ) s 3,5 5 5l ey SO
S r e S plesl b 53 e (Dl g0l
3heb p e Sl glad gai 51 S ol Kislasl s s sl
Slad b Al odu S s 5 S 1,8 Y mm S
FA Sods o s b i e O 5 Jgeme O L alS
S 5 e Osle SaS @y Kix 20 C gles sl
s SS s oLS 5 St slads yai 65 LI A e
IS E R rL_>,_}l Mercury Analyzer (LECO AMA 254)
L ol sbweslel b lags & 55 50T (s badi pod e
(’del'«“ Voo s olKaws ol A Al 5L slaesd sl e
AL s 0 ppm (mg/kg) U O ppb (Ug/kg) (e < sed 5l

a byn OLS @ls 5 Bla IS 0 Shas (on ) st
A S ol S Sl s PO gles 3 Ol s basles
Bl sb @ Glad o 4 by e LS IS el YA 5l
o golel JUT s s oS i 055 drlows (4l
5 (\V) (Version 6.10 for personal computers) SAS .S
sl nsay s w bales o alie 5 Lo 5 42
(Least Significant LSD &g 3T 3l eslizwl L aallas -l

0O s S ¢lxl (P < ©/20) Difference)


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.52.9.4
https://iutjournals.iut.ac.ir/jstnar/article-1-1228-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1389.14.52.9.4 ]

VWAL Gl / s 5 eloxiy osle / n)ler Jla/ S 5 O pale (mb mlio 5 (55,5L8S 0 5 psle

(kgha™) S s ool o g (meaw 55550 5 ) o

3,8 Jl slass
[\ ¥ Y Y \
(Mg/ha) u"; =
o /AV o/Ve °/QY o /YO o/\V YO
\/VO \/¥e \/°0 o/Ve o /YO Qo
/0o Y/Ae Y/\Ve \/¥o o/Vo Voo
3 3 ° ° ° Jals

dals O 5 OB o 5 8 Calisee gla Jlu 3 Bl 5 wils HY Gl 3 Shes uKils dunlie .Y J

(mgha') Ble oy < (mgha') €ls o5 i (mgha') Ble s Shee (mgha) €ls 5 Shee 5,8 sladle slaws

V£4070 " AYAY® VAOYD ™ arye® \
\FYaoy P aqvqre® Yooy VEYYS \
YAAAYA © YIViYEeD YYYSO® 150NV0? Al
YVFVYY D voraqb YVAVY © AYYo ® ¥
YEAYY e ® VFYTAA? WAE HYVYVE o
VAYYY® Vo4 © YYAo 54 OYYS/NVP Ll

OSB3 518 i sl 3 (kg ha!) WBle 5 6l HY Gl 55 Shes :0ke amlis ¥

(mg ha) &l o 5 ol (mg ha)<ls oy ol (mgha') Gle s Shee (mgha) ls s See (Mg/ha) o= =

VEYEYAT AYEYD VeVeA® VASY oP YO
VAYS4 ¥ VYoot VYYEAT YYorAT 0o
AN VI¥YYY @ VEYYA YYive Voo

Aoy Voo Bo s S5 LT 51 Jols s il

o OB o 5 b sl asdS Jl 0 b &S Sl IS
Fo Gmas 53 Olomen ol s wlol il (0l S
adllae ol s (D ISKE) 5l Sl 8 S ch.w S5 Sl
o o VeoMgha! [las S s et (g :Seslul Hg Sl
Hg Js5 J=6 chle sl 5 (0/Ymg kg?) Jl 0 S
5 OA) (O mg kg oLl 528 55 (555l slas:
BSI (British Standards Institution’s Publicly s lxte.l
LUl 5 Sl s Available Specification) PAS 100

35 YL (YY) (Vg kg™

o Ll 3 o Yo e s 3 e 55
ssb s (Y dodr) 55 i ol sms ssb 4 Yo =Yoo om
Spdme Sl SIE s eser ppi] 5 lrals (S S
e ool s i 3 ol LYY 500) il
bl S b Jols 55k 4 ONBL o (ol 5 (65,551
03 S s el a3l Jla il Sl Gee lg 5 0dd
shals o Sl o Bl o SUS s s
Bdss (Sl e S LG ad il sla,lag

(F Jair) LS

WA


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.52.9.4
https://iutjournals.iut.ac.ir/jstnar/article-1-1228-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1389.14.52.9.4 ]

Q)'Ael.:f}sﬁl:'-a_,:.?g;m.bﬁyw\é&gdﬁl

(Mg Kg™) wals oM 5 OB o calises slajles ¥ s

Ugkg' St o5 clale)

(Mgha) ;Lo
o —¥o cm Yo —¥o cm o —Yo cm
v OA/A AVID % YO
VY/A! $8/¥ % vayy & YXYO
AQ/AY Wk AV/O ¥XYO
af/A¢ VoS /A VVoprde FXY0
VYv/oc N VAl OXYO
VYA 0% Voo/o INZE o
104/y¢ v & WAAS Yx0o
YYO/A Y5/ Yov/q o YA¥/o 0o
YOo /Y ayoye \AATAT Yoa/Y Fx00
YYAA S To4/4°¢ YEv/A© OxQe
yaA/red YAA/A YVV/4 de Voo
yov/y FAA/Q € YAY/0 < Yx\oo
AR £Y/0 P vYY/® ¥x\oo
AYYV A¥/$ PEYYS/ o AYY/V P Fx\oo
YAVAS: viva® VYo f/A? Ox\eo
yY/$ e YY/f ¢ YY/AC aals

slge g o 3 S s ol sl K Sl i WS
ey Lol SLs oy olams] Ol o I
oS L) i e jtes BB ST 4 Ko by 5 8
(S Sl 1 el Wil
Ydsb s ase 0l e ol s Ll
SLS o 3 Yt dles S sl s o JLu O L
aﬁz}u\aafjsugig\yﬁj?;@n;¢wénﬁ
s St JT sl wses Aol b b Sl w et Wl
{2 ) U CURFCOUION [P WSO g W e
o sl cpl 53 oS Gl o e mes LB S 2l
o 48 A Gl 51 S e LS Ol
2 0les 5581 Coanl Silo ol ol iles S 2l s (g 2
sy St el S g Hg

ARR

AL glacdl chl ; AL o

4-:%) GHC.B.L'F

Rl o s &3 elS Wi 3 eger e IS b o
a0 Jsdx) 3 mi (Ble 5 4l) olS slacund
a3 e QLS 3 eper oS ool 5 e LS glaail L
Bl G2 U golam Osmed 0w [l 5 (0) 4Bl oz
s (V) 558 oS slacercd ulu & Hg JUsl
LS e

i eds (gols e sl LB e alies (gla les
saban (Qals 5, S s Osu) by, Hg bl

Sl O 51 S a0 Jsir) b a5l gls sme


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.52.9.4
https://iutjournals.iut.ac.ir/jstnar/article-1-1228-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1389.14.52.9.4 ]

\Y¥AQ bb{b/f}}}a\qﬁa’ a_,u/rh.\)\.q-? JL»/ASU-}EJ f_,l.ﬁ ‘@.:_.b @\.‘.ﬁ}dj)}\.ﬁs d}d}r}l&

dals M g o 3,8 il ladlu o (4l 5 ale cady ) olE Cilie gl isu 05 Kile 0 g

(ugkg') Hg bl

&?J;J.USJLA sl

&ls a5l s
AI§ AIO ® Ao/r® 3
v/s® §/¢ 0 AV/Y P i
vy P AY A¥/q% v
AJY @ AR ® Yoo/st ¥
q/y ® q/e ® AARVAN 0
A §/0° Voo/r? Jals

Bl olil clie g>'<““r"° (o =Yecm) oo St

»Hg ol i b a3 Hg ol Jlde (oo
Lal (P < o/o)) cmdls Jls e 5 Cite  Stmn a3l
L asi) 5o 25 pm oy SBE L ails 5 Gl Hg ol
RCIERAR L;.\..uv.h (Yo =¥o cm) Sl= £33 oS o cble
e s IS Ol e Ylaz| 1S ol 01 Sl aaily o)
sl sl ol 52l Sl oS il 5 a3l 4 4l
NS 5 orad 53 3y g0 0 g Y| 55 e e oS
el o1 oS st s ) 5 e G
Sl an) ) 53 5 se (A SlaaBl L and ()
O 58 A DS

033 s 03,5 aseia 5l U.S. EPA part 503 ,»
s Ll e 53 s e e Sl Lo
Cl o 5 gl iS s ad Slesla
oskie 3 g5 e eslenal (Utilized Uptake Coefficients, UCs)
St 58S Col e 51 ldie O eaie a Ol g b
Sad e SL ol g eds S alS OV e 35l
assle 5l US. EPA part 503 ;5 ol ol Cdor g 0
(mg metal/kg / (kg metal/ha soil) Laasls 5 oM e ¢ sls
el o/ ¥Y tissue)

S @3 ol il 5 Bl ;s UC pyg deeloes 5o
las bl U of aceslie 5 aallas 5,50 ailate 55 ol
abaly 6l O S5 0T ¢5¥ U.S. EPA part 503

SIS s Sl 4S oy ghe s Sl 0D agS
Ci I8 L ool o 5 bl S w el 3yl K
Lol das Clor e w580 ol ol bl o SIS 0L
oy eger ChlE 0 (0F) L8L STl 5 S by
0335 se o b (imed 5 S 2l 53 s e He L

(P < o/00) Ak oy ute  Sies Sl

Qs 5 Blu o Chale
Ol 5 Blu oy cble iy o sl oS el M
Jlal as ola el )l 51 S =t (Uug Hg/ kg tissue)
o Hg e 5,55 ) A5k Ll s T L by
Sl olis LS:_NQ(,_A iy o g 9 S o (S s
o SblE 5 als )3 s se o g ChE G al esdle
AL sy (g)ls e sladal, 55 L

Laslas 5 @03 oS 3 Shee Jls ome (il 3l a5 L
old 33, ol ol e ble g e b4 OB
5! (Mg He/ kg tissue) o yr o bale sl an ol ol o]
asls y 8l bau o sl Cdo 05 L (uptake) Ol ik
308 A ool (ngha) JLSa o 3 545 40 olS
s e ialyil Ecel 0 G me Jla sliws 586 5 oy
e lae (7 5 Y o) a8 ol 4l 5 e Hg o
G E s LR S o/00) olS &ils 5 (P < o/0)) Blu s

°VC*H9L’J(C)U\J§“L)5l"beJ°)""JWJ

\Yo


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.52.9.4
https://iutjournals.iut.ac.ir/jstnar/article-1-1228-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1389.14.52.9.4 ]

Q)'Ael;}sﬁlﬁ-a_”?g;wiywu&ad;|

y=0.73 x — 0.093
R2=0.95

!

Mean

T T T T T T T T
0.0 0.5 1.0 15 2.0 25 3.0 35

OF ooy LS S5 Ho UL 4y ol adlal o gu> Il wie(kg/ha)

y = 0.00004 x + 0.000126
R?=0.43
[ ]

0.0002—

0.0001—

! ! I ! ! ! ! !
0.0 0.5 15 2.0 3.0 35

OF o) LS 51 o UL 4y oud adlal oeu> I widkg/ha)

y =0.00002 x + 0.000074

2
R™=0.34 » .
0.00015—
0.00010—
0.00005—]
[ )
T T T T T T T T
00 05 1.0 15 20 25 30 35

GE oy LS 451 Ho I 4 ol adlol o gus> I wie(kg/ha)

(@) 41> 5 (&) dlu Hg Gl (o =¥e em Gas) S Hg clale (D) 1y oodd 5,8 I 31 IS

AR


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.52.9.4
https://iutjournals.iut.ac.ir/jstnar/article-1-1228-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1389.14.52.9.4 ]

\Y¥AQ bb{b/r}}}a\qﬁa’ a_,u/rh.\)\.q-? JL»/ASU-}EJ f_,l.ﬁ ‘@.:_.b @\.‘.ﬁ}dj)}\.ﬁs d}d}r}l&

ol atls St ol s edd S b olS s 6
Sl el NS o 3,508 s ol Sl ol
i glasled 53 35 ge Sb o IS Bl iy s
Shesleral s § dals oL L acaslis 5o OBL 2d
Gl VF il o e Jlw O 53 ad cidiies pslie
L aslie 5o od ilise glajles S Hg clale b s
VY Tsi 5 (o =Yoom) oo St (gl dals O
St oy bale s (Yo —Foem) Glasl SLs ol
Il slaas sla, g8 50 o OB o2 L sdylegs
GRIPI L S Gee (B pae o Dlde () Sl eslinal
i s SUs Hg cobale oslinad Jle sliss 5 oo Sl
Sl b (e =Yeem) SULs b Ges s Hg cble 5y
SieHg o ble 5o 0l cdS sy (Yo —Foem) Sles!
Bl s 08 Cilys o T oS lasled 53 o
0 4S olacdly o chils andl 5y 2iy 6T St Hg
S Hg 51 mig Olomes Wa g o3 S Clys od s dlo
o s ez (5,5 )L Fr A aallas l 3 o dals
Mg ha™' oo Uy o 5 5)LS Jla 0 2l 53) O kg ha'!
o= glasles S s ol Hg Ul 6,850 5 5 (Voo
A oS A LS s r;t_iueo 500 Y0 o L
238 551 SLE S a3 g 0SS oV 5 0/Y0

A5 o (S Ol e gy 3 o 2,8 Sl e s
Sl amd ol 5 e a8 LS 5L o Hg [Seill
LS by oy i a3 Ol Sl el
Slacl oy S lile rae ol o (R1HI Lo
Sl s e Gl cal s 2l Gl alS
oy ol o (5,5l Jlo sliw) oz stile L BT Koo
o ) e L ) LS slacoil
o 53 (V) oS sl L a3 0T (s
2ol Ll oy

3ol slgmin (s nl 3l ol il 4 a5 L

255 plamil S 5 HE (6,500 £ 5 L 4ils 5 Sl Hg bl
22 ot Gk O O S5 bt d e (Y 5 L))
aopg kgl alS col clale asly L) o/ee) sus
555 UC 1y & Jik 355 o (mg kg
oS S0l 5 L elS Bl 3 5 e 0 g LS da
S s > He
y= /oY x+V/f R*=o/\¥ [V]
(kgha') Skt 55 o opr S0 5= X
Hgkg!) Slo o clale =y
oS S5k 5 L elS w55 5 g 0 g ke dlal
S s ) He
Y=o x+ VNV RP= /e [v]
(kgha') S= 5 2 65 (6550 FA=X
(Mg kg") ls o pr chale =y
mg ) / (kg Hg/ha s0il) &3 olS a3l UC g andllas ol 3
kg Hg/ha ) ;3 oL ls UC gy 5 o/ 220 (Hg/kg tissue
A dewles /00 oY (mg Hg/kg tissue) / (soil

oS 5hS 8 3l e US. BPA Ll (s Gilas
U.S. EPA 1 3l 358 o (,SL il St 45 45 (slo g
25 ailaie S 5 ogr 6,500 55 e Sl w5 L
ailae ol 3 edld CiS Wls 5 absle 6 il candllas
by g e33l Sl nl) 3L YVO Pg kg ol e
03 edd il S WS il 5 Bl gl aS ol 2l
UChg oy o ;b2 4 (A (5, So3106) andlas 3, 50 4 ilate
Yzl oM 5 abyle gl US. EPA 3 sdd asie
5 FULS a5 ok s S il (gl OF 51 2ty

S S Ao

o= Slesliad HUT o) a0l S e Sl glast=
t@ﬁjo}bﬁ‘boﬁjwdengguMJb

\YY


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.52.9.4
https://iutjournals.iut.ac.ir/jstnar/article-1-1228-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1389.14.52.9.4 ]

Q)'Ael;,sﬁb'-a_”?g;wiywu;f{dﬁl

Ay e Ol g Gl sl Sl A YL 4 e Ol o=l sl ssls s ol e 5 Llse e
Al als s i Bl S el b 5o B 3)ls s o pe 4 5L Dlaeas

salaiw! 2,40 c‘.«.c
LS oS 5 St 3 p5a3lS 5 o (Sl olie Clale y OVMBL o sdiledl 5 pmess SIAYAY o s S
QL@.M\ d:"""" o@l: Ldj)_}l.:vs oM‘b ‘Ju.ia)l dwl.w:')ls Mbdlﬁl{

2. Afyuni, M., Y.Rezaeineja and R.Schulin. 2006. Extractability and Plant Uptake of Cu, Zn, Pb and Cd from a
Sludge-amended Haplargid in Central Iran. Arid Land Res. Manag. 20(1): 29-41.

3. Brown, S; R. L. Chaney, J. S.Angle and J. A. Ryan. 1998. The phytoavalibility of cadmium to lettuce in long-term
biosolids-amended soils. J. Environ. Qual. 27:1071-1078.

4. Egler, S.G.; S. Rodrigues-Filho; R.C. Villas-Boas and C. Beinhoff. 2005. Evaluation of mercury pollution in
cultivated and wild plants from two small communities of the Tapajo” s gold mining reserve, Para” State, Brazil,
Science of the Total Environment. Available online at www. sciencedirect. com.

5. Eisler, R. 2000. Handbook of Chemical Risk Assessment: Health Hazards to Humans, Plants, and Animals. Volume
1-Metals. Lewis Pub., Boca Raton, FL, USA.

6. Ericksen, J.A., M. S. Gustin, D.E. Schorran, D.W. Johnson, S.E. Lindberg and J.S. Coleman. 2003. Accumulation of
atmospheric mercury in forest foliage. Atmos Environ. 37:1613— 22.

7. Evanylo, G.K. 1999. Agricultural Land Application of Biosolids in Virginia: Risks and Concerns, Department of
Crop and Soil Environmental Sciences, Virginia Tech, Virginia Cooperative Extension Publication, 304- 452.

8. Granato, T.C., R.I. Pietz, J. Gschwind and C. Lue-Hing. 1995. Mercury in soils and crops from fields receiving high
cumulative sewage sludge applications: validation of 9. U.S. EPA’s risk assessment for human ingestion. Water,
Air and Soil Pollut. 80: 1119-1127.

9. Kabata-Pendias, A. and H. Pendias. 2000. Trace Elements in Soils and Plants. 3™ ed., CRC Press, Boca Raton,
London, New York, Washington, D.C.

10. Kilbride, C. 2006. Application of sewage sludge and composts, Note 6 BPG (Best Practice Guidance for land
regeneration), forest research (the research agency of forestry commission), The Land Regeneration and Urban
Greening Research Group. www.forestresearch.gov.uk

11.McBride, M.B. 1998. Growing food crops on sludge-amended soils problems with the U.S. Environmental
Protection Agency method of estimating toxic metal transfer. Environ. Toxicol. and Chem. 17:2274-2281.

12. McBird, M.B. 2003. Toxic metals in sewage sludge-amended soils: has promotion of beneficial use discounted the
risks. Adv. Environ. Res. 8: 5-19.

13. Morera, M.T., J. Echeverria and J. Garrido. 2002. Bioavailability of heavy metals in soils amended with sewage
sludge. Can. J. Soil Sci. 82: 4-14.

14. Patra, M. and A. Sharma. 2000. Mercury toxicity in plants. Bot. Rev. 66: 379-409.

15. Peacival, H.J. 2003. Soil and soil solution chemistry of a Newzealand pasture soil amended with heavy metal-
containing sewage sludge. Aust. J. Soil Res. 41: 1-17.

16. Rundle, H.; M. Calcroff and C. Hoh. 1982. Agricultural disposal of sludges on a historic sludge disposal site. Water
Pollut. Control. 81: 619-632.

17.SAS. 1993. SAS User’s Guide: statistics. Version 6.10. SAS Institute, Inc. Cary, North Carolina, USA.

18. Singh, B.R. 1994. Contamination by Heavy Metals, Advances in Soil Science., In: R.Lal. and B.A., Stewar. Lewis
Pub. London.

19. Steel, R.G.D. and J.H. Torrie. 1980. Principles and Procedures of Statistics: A Biometrical Approach. McGraw-Hill,
New York.

20. Stehouwer, R.C. 2003. Land application of sewage sludge in Pennsylvania: Effects of biosolids on soil and crop
quality. Environmental Soil Issues, Pen State College of Agric. Sci., University Park, PA.

21. Sterckeman, T., F. Douay, N. Proix, H. Fourrier and E. Perdrix. 2002. Assessment of the contamination of cultivated
soils by eighteen trace elements around smelters in the north on France. Water, Air and Soil Pollut. 135: 173-194.

22. WRAP (2006). Introduction to PAS 100 2005. Summary for the BSI specification for compostedmaterials.
www.wrap.org.uk/ materials/organics/ compost _pecifications/ bsi_pas 100/bsi_pas 100 1.html.

\YY


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.52.9.4
https://iutjournals.iut.ac.ir/jstnar/article-1-1228-en.html
http://www.tcpdf.org

