Sl adgi g SB Gy o dlne
\Y‘M‘ ch‘ a)w ol ad .\1>
http://ejsms.gau.ac.ir %ﬁ&g},ﬂf)ﬁ%

2651 05 3 T 3000l g o0 S 1 (5705 405 Canngua 3 39,15 oo By 1

liags sleaans 9 ' pan S 0 old”
(ol b e 5 G358 g 4le M zils (St oo 058 Al s ) Sgmidls’
Solr b e 5 (5355LES ke oKy (S p ke 3 S L1
ANV B C?JU QA0 sl GJU

oS
5o O 2 et by CegeS Jigte dle i 0 )8 ekl SL SIS (e L
Sogon alal JalS sl al b b prasn e oS 5 S (A B 5 ) o pealS
@) e T s e seS 3 08 ol L SB s S 1 WA Dl s LSS s S ol
o P G geaS 13l 5 58 Jlgme JLL Y 5V 8 Ol o )b 5086 5 (LK 5o (580 5T
CllE o S 4 2l 0L S L YTAG-AV AYAT 5 1YA0 AYAS sladles 55 5 508 5 A
(S 2o Sihe 1)) Sbr o B pseasls 5 ( S5hS 2 p Sk T/OA) Sl LG o
5 S geS 3,08 ija.m ol B L e s olant] LSa s CanseS 5 b g
Wals g 4 Cond St (J9) ppenslS 5 i clile (e e ¥4 ) G sladle
Cow 3eaS 5,058 CJJM o blie Sl aS J s 8l i3l s s YE/OA 5 £4/A0 LS Sa
5l Pl S L LB e O ols e Sl e saS 23I 5l8 sladle
oA J Y S e 3 esneS 5 b e Dl ¥ 505 L ces 3 oSl il &l
Lo fa o &l 5 ol el ppenlS clle 5 i 0,8 e S s ol A S

ol st Al Hle a4 Cand (a5l LT 5 YAT XN s

CMN‘).:AS u(aj,:ﬂbts D ‘C’f (.o.,\..:LdJ;Lz CJ\JJ\ ‘;J:Jf ‘;Léaj/j

fatereh_84@rocketmail.com s J s ™

144



AT (1) 2ol dY) s sy adgi 9 S8 o pro Ao

dodio

ol s ;J LS 55 8 (Shsaas 3 K Gble glass s ;J Slge daS 4 a4 L
FeS pmer 5 2 S e S s el s et ((Susd ol s el bl
Sadl; Sl paddae a0 alUil cann 5 = 55 Gla, 530S 3 0554 O s 5 2l el
4 ey ) LsLauf_sjﬂ ol shiea 2l gladle s plply ol adls o s 1 e
ol 0dd (345 ar 5 $5uslES ol 53 edal sy S geS (6,5,80 5 Al 3Lk
(Y eoe S 5 e luiSls )

ol S 3 S jolie pazd (S sl Oy [ase 4 LIS e CanseS oS SV
G 5nS 33 S ool A Sl i 3525 (Yo 04 O 5 LT VeV (S 5 555 D)
WL 5 05d S50) AS 0 bl (355LiS L) so o garta (e o S
KQTRV NPV SRV N COUNPIP S P TR W COUPRP SV PR o

Fols Gl Ol s gl sole bolan olS pd e WLl e 4 slse pl S K0
Yoo OLKan 5 r e S S e Ol s Ol Slie oy syl 5 e 8 | e
Gl iasn 5 (044) 0L 5 e, 8 (Y oV Oer 5 20 S V00U OLen 5 s,
Al ) 5 AL o (2l OAd G gaS il b b b Ko Sl lie & sl s 5y
A3l 650laS ol 53 Cew gaS Sl 5 SKe eslatul e 55 aile Ll o

a3 8 ol o5 OlS J3 Kaw obe wis (T slasss 3w s ol Sllas
S Uﬁ.azlS S ol bl Com e St o vﬂ Glas S 05938l &S 0dl asiie
sl 0 OLer 5 Lo Blal) 555 e olS 5o uoidjj;,g;?%su,;miwﬂu
LYV sl YoV O an

23 oS Lol ol S s ol 5 Candy > Sl 5 Sls Chle 5
sad e LSl s el CuiS OalS glacil s s ol chle (il Eel s SV b
53 AL il iS5 g s g ST G 5 s Yt pels 5 B SSl)
Gy 998 (gD Ll Ka bl wslis 5K Sl s o e lls
P 3008 (5 il o gaS) ol Dglite S nS g Y5l ilesl s (V448
5D el elid (AL ) 5 (g Bl o gpeS bl 5 OLSL

Yoo



Skede (dedome g (00,5 0,bL0

5 e ll) Sl sl Wsss 63 S Bl s CaseS 5l (e3b polie S glasSE s £ 3238
YA ) gd Al CawseS 558 4 s S Ol (Yoo V) O 5 5, (1444 (O 5l
.J@ﬁdb‘-g.l;_-t}{lépjscgﬁuww&i\}é\@\:_bm):&?i“

o5l glachale ;5 (6o, 5 e (S S Gl a8 Wsls OLES (V44Y) sl 5 1Ky
AU3 G gaS Slas ol SIS Lol 5 55 ol 3y CiS e 93 s ALS Glacil ys e
Sdeds OLSL Guﬂ)ﬁwx«ssﬂjk&,\{g&ﬂ\p\ NGB o v gaS 5 (S 4
é&&)}(}cﬂbg)d&uc);ngﬂnw (S ol gasyn Ve sl el S s Jle
(,_AQL«&LSLM}? 03 el 5L Ol CanseS 3 S A5 LA S g e il T
O O 5 Sl ) 3500 1y ol 58l

S b S s G 3,08 L8 s S 058 (1849) OLas 5 Sgelis
QJ_|LUEJO_;.\4{.,\m&«;;L:.;\,‘5)\;&@u:d"\jé\p;‘r}._ﬂ;lscdiﬁjg\ﬂdwu.\.;qu
Lol e 5 Skt Clr BB 5 IS 0 g00slS 5 o uolin sila JL DA oy Sa b e,
S G by G eSSl s S L Y Y E j\ﬂuc}ﬂ aLSle'uLgLA(a\,\.}\);

ol sl e e O3 8 Je ¥ 5 Y O 5l o

%9, 9 3190
2 OLSTL elal LS glas sl al £ b B s o Colul D s (SRash
A3 S Ll WAL o5 e 5o ol b b 5 (655LS pke Riils Slid>s as 3
23 b T ) maa T Oldal (et by S seS 58 (al S el La e
03,55 G e JLo 1) mha ¥ s 58 G e sladle sile BL A (55 o b 586 5 (s
3 day 355 03,55 G eme JLe ¥ AYAO-AY sladler b o geaS Jsze 3,08 Jlo ¥ 51 dny 38
JUo V3l s 358 03,55 G eme Jlo £ 5 WA 5ITAG sladle b G geS Jigze 50,8 JLo ¥
Glalas 62 XY DS 4 53 AYAS Jle s e pl a3 (VFAG Jla 53 s gaS 31,8
Jlo 53 5 (A) sl Sos S pae 53 b 53 VWAY L 3 e 03 5 pme S

Yo



AT (1) 2ol dY) s sy adgi 9 S8 o pro Ao

LIS G pae (6355 2 WAL 5 \WAA gladle 3 e gaS Jlge JLo Y 5 Y ) 508 sile S
Bl 5 a WAL JL s 03 S 13 i S o wenge adle ool gl s s
5 k) DTPA 255 4 Sl ol LB pseaslS 5 o Ol 5 o plol SU 1 (6513 40 5o
Aol 5 S S Al b g Seslas e S S sl 5 o ol 5 VAVA Jg) s
bl 5 S0 K o, Se sl Varian (Spectra AA-10) Jue Seasl wodsr oK b S
el ool Vg 3 e3lital 350 G geeS 5 S plead 5 SO Sloo gax 2 (VAAY
L5 el (6l 5 ol pn ol i) oL il SLapl il 5l (5ols i gad «ils 5l e e
L losls Jows 5 452 e (0490 AOAC) Ldd (ot olS 3 pseasls 5 o Ol
Sy Sl laalsdir 5051 L e Sibe anslie s MSTATC 4 SPSS Slaslsile 5 5l eslinad

NG

b3l 53 03kl 55 90 o geS ploond Sleno g F 5 S olend 550 50 Slno pas S - g

o S S o gt
- o (0 =L
A \a\s pH
Y/Y /AL (e e i) EC
YYAY VAl (4o 3) OC
AR VAN Ya/ve (RS 2 e Sike) IS
Yo/gV VAT (SAS 2 ¢S ko) il JB
\7a\ VA (RS 2 p S ko) JS psesls
N4 1o (SAS 2 oS ) 2l 6 p5ensls

oy g b
05,0 O pme alise gladle 5 uslis 558 1S Cdar LB 5 S r‘”a:ls_g o Sl

23) L gaS 00,50 ez gladle 5 olie o Blite SIS 5 (Aopn ) mhaw 53) s S

(Y J3dr) ol a2l 5l pme 3l STt i BB 2 goaslS 5 o Ol 2 (A3 0 o

Y.y



Skede (dedome g (00,5 0,bL0

3 o Ol CowgeaS 2310 5,8 gadle 5 palie SIS (Sl Kile) uilisly @ =Y Jguor

(eSS 2o Se) SB Qdx JB 5 JS pamsls

el LB g
df Sk ol

poedlS o poedlS o

Ve 08 R%s A \ S
et gy AT Y1a/00AT Y (S yan p3lia) A S
e /AV0 A VY ¢ a gl
ey ® YT ALY V/EAs \ (03,55 G jome gladla) B oS
L JAYA™ NI \ A $ AXB Ll I
YN eV o/eX VEA 'Y b gl
AR AT /vt v/8) (Ao)3) D s 2

.J‘bbf'.usj:éns 9 Loy \ JL&JJ’" C%—w BE _)bbg."‘-‘ o (W R 0 JL&JJ’" CE—_« BE _;‘)L;'»:.A

Il ¥ 4 ) G pae gladle 5 S 53 05 £ @ o 3l o g 305008 2 glau 21 L
53 Sb S peeslS 5 o Olipe 0 5L 5 Bl 2153 S S 0 g0eslS 5 o Bl (I e
3508 o e Y OT ansS S 5l S s s cgeS 58 Jisme JLe Y s lS
C i Aals el 4 el S el sy S HS oS Jes YO 5 EVAR Ol S S
AV Jsder) sl OLaS ul 58l A ;3 VYE/OA 5 Lo ys £0/A0

L oaS Wsls olas 3 Sldlas 5o 5 (YeoV) Ol 5 Sl 5 (V487) Song e
DlPl S s e Sl 5t s Ol T lassS s lS gladle il
Al

S s pobe nl Gl edkd G358 Sl a5l ppeeslS 5 o JS Bl tag cnl 0
EARKIREIN PR LSLs-).sMA:LSJgﬂé\ﬁ@\ﬁﬁw(MM)ﬁ.w\;VSJM
Lol 03,8 1S 0SS e S e A

Y.y



AT (1) 2ol dY) s sy adgi 9 S8 o pro Ao

eSS SB S pamslS 5 0w Olie S gaS I 5 )8 gladle 5 sl filie Sl JI - dso

(pA5s
g5l < S S
Y A ¢ Y A ¢ O 3 o9
\/YY® 1/19° VAAE va/10 vovgd vaved
Y Y 1709 vy ra/r° YV/£\° YV/81° Y.
A% v/ev vy e £1/A°% Ya/An° YAEC £

BWREN CSE»—/J) OSSls lawls e Oyasl llas 5 9SB A Gl s Ciusy 5 Ogim L5 alie U= gl ls 6Lm¢y_.<'\,_.a%
Ll RS b gl pme oslis
Jlo ¥ AOTAT 5 WYAS (sladle 53 3508) 0355 Gpmae e ¥ OYAS b 3 5,)08) 03,5 eme b £

OYAO-AY sladles 53 5 ,,518) 03,55 G peas

0 Cla.ﬂj.s) G308 03,55 e sladle 5 (Ao )5 ) Cla.ﬂj.s) G gpaS il 3l
e e S s ) il Sb Gl BB pseslS 5 Ol 2 Sl il (Ao
03 95 I3 g S ol LB U.:aslijgﬂ Oljs 51 S geaS b e 31l gladle 5 olis
(Y Jsas) el
ssba S Sl BB pseeslS 5 o Ol (S 3 e gaS il slie 50 L
Y/OA Oljpaay Sk o BB pseaslS 5 o Olsen SV Sisusba 28l i3l ol e
BIOUCEPTRICIUIR St S VL STCHOVE YU P S CIVOR S i 28 8L eSS pe S e N
o BB pgeaslS 5 o Oles o 508 5 0ls DL (Rl doys Vee 5 VYY/EY (S Sy dals
(YeoV) ohlen 5 kb 5 (V448) O 5 o5 (8 i) dal Cowsas dals Jlad 3 3
b e ol obe ooy d5 s iSalT 5 SelS Dols il bele (e paS &S L5 S 0L
Slo gz 5 3,08 Olgets Stas S 3eS 5,08 5t St K SL i 53 s

.(Y"/\ LOS)A)L;'J)‘)S) J)\J ;SL>-

yeg



Skede (dedome g (00,5 0,bL0

c,fk).f) S ol 6 f_,_.a:ls‘gg.a,«a Ol g CowgeeS 2310 3 )8 sladle 5 pslie eslu 1 £ Jgu

(eSS 5
&35S sboles

pol8 < -

OGS 53 9) 3,0, ,oles
oo e
oA YV Y.
i /oA £

I s 8 sladle

e \/Ao® (FAG Il 3 3,5,8) YTATAL b 231 5 ,1lS Jl
/ovsP Va0 (FAT 5 AFA0 sladle 55 5,1)l8) YPAV-AL b 23l 5 l8 Jlo ¥
% \ARR (\WAS-AV (gladler 53 5,,8) VYA 5 \WM b o231 5 08 L ¥

S 3 g s Ao y3 0 a3 (13 s N ol a5 5l b sles Ol o8 ol siasOLas S jnie G5 >

¢j:ADL§JA:Jfﬂ)\uu:A (e JL ¥ ) 5l S 3 58 ladl slaas 21381 L el 5o
5 (S5 2 e S0hs YY) o Ol VL Sispsbar 3L SRl S i 6
OF 31 s 68 a8 e JLa ¥ 58 51 S olr LB (o SAS 2 0 S e #/0AV) pasls
3 oy s 508 03,55 Gz S ¥ 58 me ol sy ozl 5 03,55 b puae JLa ¥
Solsgme s bl 5l S Ll LG p5o3S 5 o Ul a3 I Y )
(8 Jga) i edalise

Je ¥ b s ol ) SO s S paS 3,0,08 a8 s S SIS (Yoo V) Ol 5 s
S 03 ULER 5 5l (F o e 53 3 S i s e g 3) Bl Rl el I s
ssbar el ol el s K Sl Ol e S gaS 5o szl L oS sl 0L 545
5ol e O 5 sl Yt Oes 5 s S) Ll (glalaSe LB
KATARIRIWER O3 DI COUSPRP S A TR RPN COUSPR SRR DR GBI CONN
Col3gmn 5l g Cilisen uslie 3 1S g it laplhil 55 paeslS 5 o il
G Olgee G sl s o5 il 5 plss el el e bl s (Us s ) C]a.‘).s)
5 plis o blize Sl .8 8 5 G gaS G ame sladle Sbiow 4l 5wy il e
(0 Jsd) ol anils (golsime U aley oo chle  Lad 1 S 5S 03,50 G peae sladle

yeo



AT (1) 2ol dY) s sy adgi 9 S8 o pro Ao

Slaplll 53 p g0l 5 o Chle 5w gS 31 5 )8 sladle 5 pslie JI bl wies -0 Jgde

(eSS 2o S ) gn A
) <
df Ol s Gt'“
&ls sl (U‘;‘ oy &ls slsa (Uﬂ oy
/e Y0y JALE! Y0 AeY ARM IS
oYYt gve\ Tt A AARYZIA M ThYin CRUNE Y TEAN S (Gopozs p3lis) A S
Y XY YN +/0\0 VA AR} ¢ a sl
VAN YA RG] PV VVAA® W AT Y (05,5 G e sadl) B S
A AT Y™ o™ 2/ovg"™ JET AXB Lz il
OA /Y /v 00 VYV CJAVY /PAY Y b sl
/vy (AR Vo/r A V/YE \RVAN, Vet (As,3) Sl s o o

.J‘bbf'.usj:éns 9 Loy \ JL&JJ’" C%—w BE _)\)L;'»:u: o (W R 0 JL«"&-‘ CE—_« BE _;‘)L;'»:.A

SGsba (3L Bl aiy e Chle (g 58 gladle 5 slis a5l L
DS s CgeS 5 8y gt Il Y 5,018 s (ijlzsﬁ(ajfulcﬂ\‘\‘//\\‘) Ol o YL
Sled 4 G Ao YA/ &S el sty 0,08 o Jlo ¥ St 3 OF ass,S o 21 5l &S
S 6358 Gl b oles ol andl o 3ls LIS il Gy 518 mlan 1 Sl 53 o dals
SIS OlES s pme sl gobel a5l 5,08 e Sl s ol assS o AT 5 e 8 5 Y
(A Jdse)
S Jsl e Y3 olS 53 51 e o 550 oS L3S (218 (VAAY) OLSes 5 S
Mg aslsl Oloy b ol Sppony 5 el 508 e ol e 8l e S T 558 5,08
5 JSS Olgee 6 WLy CagmaS 3,008 &S Lnls OLES 55 (VAAY) sl S 5 Sl se S e
5 oS o (JSS obie Jltie Ll cnlaen 53 bl ks LI s olS s 1y S
Sy o e ausls (YorV O 5 55 S5 55 oS 6l e A= FeS M,,;Ls
—lS AN ) ABb e oSS e S e 0T s YT L S sl 5 o e
LOT o A= 51 olS 3 paeaslS 5 o e tash cpl 5 Ssosba (Yo by

RGN 03 g jjg_)"".’.l'.’. )LMM.:

AE



Skede (dedome g (00,5 0,bL0

(c;‘y\o_s,jf;‘;o_v’)4-&4_)u}wQ&LﬁﬁCaa};asOJ.CG‘JAéﬁ)‘s‘quLajﬁécheu.uQ|;|—-\de>'

I s 8 sladle Cos 300S
Y ¥ ¢ O 3 o9
Ve yveo Vv .
Yv/gP Yovye 14/41° Ye
YY/AY? YY/A YY/eY? £

10550 a3 o SUls (slatalair O g1 Gillae [ 5SB o gl ins 5 O 53 wlie O s sl il
Ll RS b gl pme oslis

G e Jlo ¥ OYAT 5 AFA0 gladle 53 3 ,18) 05,55 G ume Jla ¥ d(0WAO Jlu 5 5,508) 03 55 G yeae Jlw £ F
OYAS-AY sladle s 3 ,,18) 05,5

SE o L el el s (S e S ke VYA g 2l 0 VL

Sl A dald sled 4 Cnd Gl YIPY Sl 4 e o el sy SSKa 5 g

AV dads) sl 0L s ps CapeS 5 Y 58 L o s sl bl ks

ol Ol o geS il 3 S L a8 mls iolesl b (YY) allS 5 e luifls g

Clale sl ne Ll Ll il (il i GHIS 5wl 53 IS 5 e e 5 (S0 oA

S5 L il Sl o8 asils 55 (Terd) OLKes 5 Ot RN olS 03 S 5 e geslS
s o OLAS 63, 95 558 Sl 4 G 1) o Cd 158 S s S

fJf&Q’-") T sl gl plll s O ey Ca geS 2310 5 58 sladle 5 pslie esle JI-V Jgde

(eSS 5
$ls il gl e laand
Ol L3 9) 308 sl

ATtk ¥/eAS .
Ve/gyP Vesg® Y.
Vv 8 7ath g

il s 8 sladl
s AV (1FAO Ul 55 3,1)8) WWAV-AL b 23l 5 i8Il &
AYoP a/v2 (YA 5ITAS Gladla 53 3,,18) VWAV-AL b 2315 5 08 Jla ¥
Aay? q/14? (\WAS-AV (gladler 53 5,,8) VFAQ 5 \WM b 23106 5 08 L ¥

S 3y A3 0 a3 (6l e SN (LT 1 laslags Ol 4 el cpl sciasOlS S e G > "

Yoy



AT (1) 2ol dY) s sy adgi 9 S8 o pro Ao

<=|,\_}\)> e 2hle  Jigme oY ) 5l G geS 3 )8 ladla sl 1 BIL el s
Sdle sl skl 3l Sl L sl ome sl bl o 51 Sy <3l Bl w2l
Y Jsd) 5l OLis 558 b pae

e (RlBI L 5 23S 513 Sl s G geS i8S il 55 i 4l 3 e ke
£l 53 (S AAS » p S ke VYV 0D Olgn 0 3V 5 3L Rl s o e (508
03 S gmaS 5 V0 5 558 L (g5l pme D L5JLJJE_})'\6,LJ¢~A:4{)L:§A)> S geaS 0
U7 e Il ¥ 5,008 5l de G gaS 03,50 G yeme Jla ¥ cpizman 3l OLES
o dile 3L I L (gols sme sl ool s 5l 5 ol axils Tor A3 53 o e 2 55 R
AV Jsas) sl esls OLES 38 b ne sladle ﬁL..

Slatass 53 Il lassS Sde SVsb 5 IS et 53 alS slacil s S Sl s
S IKS (Ve 0 o 5 s Yrrt el 5 BsS5ds 144 (s 5 50) Sl ol U (g3daze
Sle St 3 ol enls S OAlS wils s K il 3 chle 45 L5 ol (V447) 0L
3l bl gl pae b (Il b (g ed Al Cw gaS Lol

5 (Ao ) e ) anss A S edd (e Oley e 5 S geS il o
o D:.uliciébﬁ (Lo s 0 C]a.ﬂj.s) S geaS Oz ladle 5 slie n blize Ol 3

(0 J3dr) ol il (sls e Sl i il 5 alm ol

éﬁ d"ﬁu‘.‘}‘“ c‘.ﬁ‘ canis y €”>‘5ij3‘?«5 OJJ:‘.M ;,3,\5 ‘5‘.&;]@‘9]_:‘5.« J;Lé:.a Q‘;‘—/\ J}J}

GRS s p S
«ls lon el 4y ) S gaS
Y ¥ ¢ Y ¥ ¢ Y ¥ ¢ (La s
AT ASEEYA ALY voa® e’ v/0g® Jove S ay00©
W yer? Y R VI LR VT & YAAY yAY? P Y.
et ovnet e YAA A vest vyt oy’ £

o3 0 s 55 (Sls (glaalstior Opesl e S a5l p Cinsy 5 Oste 8 L5 alie B glls la ke ®
Ll RS b gl pme oslis
Jlo ¥ AOTAT 5 WYAS (sladle 53 3508) 0355 Gpman e ¥ OYAS Lo 3 5,)08) 03,5 reme b £

OYA-AY ladles 55 5,:,8) 05,55 Cb me

YA



Sl (e oo g (o005 0L

s 5 alps plll s pameslS ChlE (angeS 38 5 A sladle 5 slie RIS

oo I Y 5 58 Jl s dls 5 olss (al.,\.}\ Ao CJ?AJKSQEL&«JJSYL. Sysba (al sl
V08 Ol ety o S0 3,08 oo L ¥ St s o asssS op A 51 a8 JUSs 55 i geS o5 £
s 4 Cand (52 Y VAT XN (5153 a0 aie o ol Cousty 0 SIS 0 S s VYL 5 YA
5 Sl Wl 5 plen )3 St ada) 53 e Sl meas Ol (A i) Sl 0l el
5 PLBLS) ol es g wls 5 glpa a5 5t 4l 5 OF Jds pgeedlS ol olis Jsa
ot s W3 OAVA) Wl 5 VIS (YooY Oen 5 udl V00t e Ve bty

=

as o Ced 318l 0l Sl )y ails 5 plsa 6\,\;\4{@@@,);&&“@\}1;

& 5 4o

(Gl BB 5 JS) 05038 5 oo Olie Slagims (Ll Soly (64 sy S 58
Ver 3TV L Sl BB ppaedlS 5 e Olie o St Sgosba (s S S
e Jlor ¥ poman L3l B IS 55 CanseS 5 80 Jlag s dald a4 s B3l s s
03,5 Gyme Jlo £ 5 Y 4l (65 5 S OT Jlste Jlo ¥ 3 208 51t e 5eS 03,5
el azils S (Cde WG 5 S pgeeslS 5 o Olie  3lS Jle ) 5 Y Sl a5 S
J9) pedl 5 e Ll I o se SIS U3 eS8 Jlgre JLa ¥ S cnl
Sl s ale ety 5> Sls pl clale il e e ol s 5 S (Cds LB
sl 035 oLS (gl LAQTQ.:MJ})'\J?VSQU_L} ol sl bl dan 53 Js ds S

&

1.Achiba, W.B., Gabteni, N., Lakhar, A., and Du Laing, G. 2009. Effects of 5-year
application of municipal solid waste compost on the distribution and mobility of
heavy metals in a Tunisian calcareous soil. Agr. Ecosyst. Environ. J. 130: 158-183.

2.Afyuni, M., Karami, M., and Schulin, R. 2007. Effects of sewage sludge
application on heavy metals status in soil and wheat. In: Biogeochemistry of
trace elements: Environmental Protection Remediation and Human health.
China, 576p.

3.Alloway, B.J. 1990. Heavy metals in soils. John Wiley and Sons Inc., New York.
339p.

Y



AT (1) 2ol dY) s sy adgi 9 S8 o pro Ao

4.Association of Official Analytical Chemists. 1990. The association of official
analytical chemists, 15", Arlington, V.A.

5.Ayari, F., Chairi, R., and Kossai, R. 2008. Sequential extraction of heavy metals
during composting of urban waste. Chin. J. Geochem. 27: 121-125.

6.Ayari, F., Hamdi, H., Jedidi, N., Gharbi, N., and Kossa, R. 2010. Heavy metal
distribution in soil and plant in municipal solid waste compost amended plots.
Int. J. Environ. Sci. Tech. 7: 3. 465-472.

7.Bahattacharyya, P., Chakra Borty, A., Chakrab, K., and Powell, M.A. 2005.
Chromium uptake by rice and accumulation in soil amended with municipal
solid waste compost. Chemosphere, 60: 1481-1486.

8.Baker, D., and Amacher, M.C. 1982. Nickel, copper, zinc and cadmium.
P 323-336, In: Page, A.L., R.h. Miller and D.R. Keeneney (eds.), Methods of
Soil Analysis, American Society of Agronomy, Madison, Wisconsin.

9.Baldwin, K.R., and Shelton, J.E. 1999. Availability of heavy metal in compost-
amended soil. Biores. Technol. 69: 1-14.

10.Basta, N.T., Gradwohl, R., Snethen, K.L., and Schroder, J.L. 2007. Chemical
immobilization of lead, zinc and cadmium in smelter-contaminated soils using
biosolids and rock phosphate. J. Environ. Qual. 30: 1222-1230.

11.Benzarti, S., Hamdi, H., Aoyama, A., Jedidi, N., Hassen, A., and Dahmane, A.
2007. Assessment of the effect of repetitive municipal solid waste compost
application on soil using physico-chemical analyses, solid-phase bioassays and
microbial activity characterization. Japan J. Environ. Toxicol. 10: 1. 19-30.

12.Cavallaro, N., and Mebride, M.B. 1978. Copper and cadmium adsorption
characteristics of selected acid and calcareous soils. Soil Sci. Soc. Am. J.
42: 550-555.

13.Chaney, R.L. 1989. Toxic element accumulation in soils and crops. P 140-158,
In: Bar, I.M., B. Yosef, N.J. Barrow and J. Goldshmid (eds), protectina soil
fertility and agricultural food chains, Inorganic contaminants in the Vadose
zone, Berlinspringer-Verlag.

14.Chang, A.C., Page, A.L., and Warneke, J.E. 1987. Long-term sludge application
on cadmium and zinc accumulation in swiss chard and radish. J. Environ. Qual.
16: 217-221.

15.Chang, A.C., Warneke, J.E., and Graurevice, E. 1984. Sequential extraction of
soil heavy metals following a sludge application. J. Environ. Qual. 13: 33-37.

16.Chukwuji, M.A.l., Nwajei, G.E., and Osakwe, S.A. 2005. Recycling waste in
agriculture: Efficacy of composting in ameliorating trace metal availability and
soil borne pathogens. Eur. J. Sci. Res. 11: 4. 571-577.

17.Cortney, R.G., and Mullen, G.J. 2008. Soil quality and barley growth as
influenced by the land application of two compost types. Biores. Technol.
99: 2913-2918.

AR



Sl (e oo g (o005 0L

18.Crecchio, C., Curci, M., Pizzigallo, M.D.R., Ricciuti, P., and Ruggiero, P. 2004.
Effect of municipal solid waste compost amendments on soil enzymes activities
and bacterial genetic diversity. Soil Bio. Biochem. 36: 10. 1595-1605.

19.Garcia, C., Hernandez, T., and Casta, F. 1991. Agronomic value of urban waste
and the growth of ryegrass (Lolium perenne) in a calciorthid soil amended with
this waste. J. Sci. Food. Agric. 56: 457-467.

20.Gigloting, G., Businlli, D., and Giusquioni, P.L. 1996. Trace metals uptake and
distribution in corn plants grown on a 6-year urban waste compost waste
compost amended. Agr. Ecosyst. Environ. J. 58: 199-206.

21.Greger, M., Malm, T., and Kautsky, L. 2007. Heavy metal transfer from
composted macroalgae to crops. Eur. J. Agron. 26: 257-265.

22.Hargreaves, J.C., Adl, M.S., and Warman, P.R. 2008. A review of the use of
composted municipal solid waste in agriculture. Agr. Ecosyst. Environ. J. 123: 1-14.

23.lwegbue, C.M.A., Emuh, F.N., Isirimah, N.O., and Egun, A.C. 2007. Fraction,
characterization and speciation of heavy metals in composts and compost-
amended soils. Afr. J. Biotechnol. 6: 2. 67-78.

24 Jordao, C.P., Nascentes, C.C., Cecon, P.R., Fontes, R.L., and Pereira, S.L. 2006.
Heavy metals availability in soil amended with composted urban soil wastes.
Environ. Monit. Assess. 112: 309-326.

25.Kabta-Pendias, A., and Pendias, H. 1992. Trace elements in soils and plants.
second Edition. CRC. Press. London, 364p.

26.Kabta-Pendias, A. 2001. Trace elements in soils and plants. Third Edition. CRC.
Press. London, 413p.

27.Khoshgoftarmanesh, A.H., and Kalbasi, M. 2000. Effect of municipal waste
leachate on soil properties and growth and yield of rice. Communications in
Soil Science and Plant Analysis, 33: 2011-2020.

28.Lindsay, W.L., and Norvell, W.A. 1978. Development of DTPA test for zinc,
iron, manganese and copper. Soil Sci. Soc. Am. J. 42:421-428.

29.Madrid, F., Lopez, R., and Cabrera, F. 2006. Metal accumulation in soil after
application of municipal solid waste compost under intensive farming
conditions. Agr. Ecosyst. Environ. 199: 3-4. 249-256.

30.Madrid, F., Lopez, R., and Cabrera, F. 2007. Metal accumulation in soil after
application of municipal solid waste compost under intensive farming
conditions. Agr. Ecosyst. Environ. J. 119: 249-256.

31.Mahvi, A.H. 2008. Application of agricultural fibers in pollution removal from
aqueous solution. Int. J. Environ. Sci. Tech. 5: 2. 275-285.

32.Mireles, A. 2004. Heavy metal accumulation in plants and soil irrigated with
wastewater from Mexico City. Nuclear Instruments and Methods in Physics
Research, 219-220: 187-190.

33.Murillo, J., and Carbera, F. 1997. Response of clover Triflium fragferum cv
salina to a heavy urban compost application. Compost Science and Utilization,
5: 4. 15-26.

AR



AT (1) 2ol dY) s sy adgi 9 S8 o pro Ao

34.Murtvedt, J.J. 1996. Heavy metal contaminates in inorganic and organic
fertilizer. J. Fert. Res. 43: 55-61.

35.Nicholson, F.A., Smith, S.R., Alloway, B.J., Carlton-Smith, C., and Chambers,
B.J. 2003. An inventory of heavy metals inputs to agricultural soils in England
and Wales. Sci. Total Environ. 311: 1-3. 205-219.

36.Nouri, J., Mahvi, A.H., Babaei, A., and Ahmadpour, E. 2006. Regional pattern
distribution of groundwater fluoride in the Shush aquifer of Khuzestan County
Iran. Fluoride, 39: 4. 321-325.

37.Perez, D.V., Alcantra, S., Ribeiro, C.C., Pereira, R.E., Fontes, G.C.,
Wasserman, M.A., Venezuela, T.C., Meneguelli, N.A., and Parradas, C.A.A.
2007. Composted municipal waste effects on chemical properties of Brazilian
soil. Biores. Technol. 98: 525-533.

38.Pichtel, J., and Anderson, M. 1997. Trace metal bioavailability in municipal
solid waste and sewage sludge composts. Biores. Technol. 60: 223-229.

39.Nwachukwu, M.A., Feng, H., and Alinnor, J. 2010. Assessment of heavy metal
pollution in soil and their implications within and around mechanic villages. Int.
J. Environ. Sci. Tech. 7: 2. 347-358.

40.Pinamonti, F., Nicolini, G., Dalpia, Z., Stringari, G., and Zorzi, G. 1999.
Compost mulch effects on soil fertility, nutritional status and performance of
grapevine. Nutrient Cycling in Ecosystems, 51: 3. 239-248.

41.Ross, S.M. 1994. Toxic metals in soil and plants system. John Wiley Sons Inc.,
England, 469p.

42 Weber, J., Karczewska, A., Drozd, J., Licznar, M., Licznar, S., Jamroz, E., and
Kocowicz, A. 2007. Agricultural and ecological aspects of a sandy soil as
affected by the application of municipal solid waste composts. Soil Biol.
Biochem. 39: 1299-1302.

43.Wei, Y., and Liu, Y. 2005. Effects of sewage sludge compost application on
crops and cropland in a 3-year field study. J. Chemosphere. 59: 1257-1265.

44.Yasrebi, J., Karimian, N., Maftoun, M., Abtahi, A., and Sameni, A.M. 1994,
Distribution of zinc forms in highly calcareous soils as influenced by soil
physical and chemical properties and application of zinc sulfate.
Communications in Soil Science and Plant Analysis, 25: 2133-2145.

45.Yassen, A.A. 2007. Possibilities of reducing heavy metals toxicity by using
organic residues. In: 9th World Congress Soil Science, China, 251p.

46.Zaman, A.U. 2010. Comparative study of municipal solid waste treatment
technologies using life cycle assessment method. Int. J. Environ. Sci. Tech.
7:2.225-234.

47.Zheljazkov, V.D., and Warman, P.R. 2004. Phytoavailability and fraction of
copper, manganes, and zinc in soil following application of two compost to four
crops. Environmental Pollution, 95: 131-187.

AL



J. of Soil Management and Sustainable
Production, Vol. 3(1), 2013
http://ejsms.gau.ac.ir

Gorgan University of Agricultural
Scier d Natural Resources

The residual effects of applying compost on the amount
of lead and cadmium (total and available) in soil and rice plant

*F. Karimi' and M.A. Bahmanyar®
M.Sc. Student, Dept. of Soil Science, Sari University of Agricultural Sciences and Natural
Resources, Associate Prof., Dept. of Soil Science, Sari University of Agricultural Sciences
and Natural Resources
Received: 11/16/2011; Accepted: 10/01/2012

Abstract

In order to investigate the residual effects of continuous many-years application
of compost on the amount of lead and cadmium (total and available) in soil and
rice plant, an experiment was conducted in split plot based on randomized
complete block design with three replications in 2010. Main plot, was application
three levels of compost (0, 20 and 40 ton/ha) and also sub plot was effects of 4, 3
and 2 continuous years of without using compost after their use in 2006, 2006 and
2007, 2006-2008 years, respectively. Results showed that, the maximum
concentration of available lead (2.58 mg kg™) and cadmium (0.1 mg kg™) in soil
belonged to 40 ton ha™ compost treatment. Also, with increasing the levels of
applying compost and years of applying of 1 to 3 continuous years, concentration
of lead and cadmium (total) in soil increased 85.40 and 58.24 percent compared to
control treatment, respectively. Meanwhile, the interaction effect between levels of
applying compost and years without applying compost had no significant effect on
the amount of lead (available) in soil, shoots and seeds. Also, with continuous 3-
year application of 40 ton ha™ compost after 2 years since the last fertilization, the
highest concentration of roots, shoots and seeds with about 3.61, 2.96 and 3 times
increase were obtained compared to control treatment, respectively.
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