Olnl =1y olbS pole dlxo
OFY2100) ¥R+ o) o lads FY o5

Calel) Alise poalio boud S8 (010095 Cwwgmes Wl
B3 Shidalk J)‘&Lf)é &')3136)3 Q’qulc @')lr)g
Sl Laliso Sy 3y oo 1o ,Kld |
T Ml D15L Jlo™ oM dmo 7 Slrale BT wume ¢ 9 Lo yohuras
'S Ol 57 0bsa (21us T PObSLT g8 kT
3 J-i)‘ wL’..’.’:JlS ‘5‘,?.5:4.‘.3 cdj's} 6}’;—.:3‘.3 gJ‘i.SL:m' gdj:s.i ‘5‘59.5;.;‘.5 AV 59 ga gr g\’ g\
TS a5l o&ls skl F Ol (o yhe a5 oKl (65, 9LES 0 uSCils (6 '3 (g il
AN/ 1 g a6 = AMAV/O bl 55 Gy 5)

o

2 odos s Sl LS 5 o)y s 35 ConseS ST ) sk
o 53 2ol g, bl il sLels o3 1o, KT 58 glacile b Comex J 1S
Sy 4 bl ol s Pl uyde S o &Iy (55,0US 0aSHls 3 \YM
G gl Jole b plol LSS ¥ s Bala JelS saS s b B e g
JB agby 4o )3 YO O 51 e D) Jsems 5l v 93 53 bl s,
A 55 (S eslizal Bl Cugh) deoys Vo B mae 5l e 551D 555 5 (S 03linal
P S gV A o mhe e s S B) pslie Juld pgs fele p Al w8 S
Loys Fr IS 55b 4 Glalesl cal 53 Al BN 0dd o graS 4l 355 4 &S 5 mp0 ke
odd e graS al3 358 51 ol Aoy Fro g oyl Slewd 358 51 olS LS 5,0 059 %3
5 SSle gy s el o 5 eslid b3l s bl 5 s S el
oS15 Ps N f sz 5 Jaeme ol lulpd ss s 58 slacde oS15 el
bl ls 5 geS sgdme o)l 50 3 S el sl s G glddle
ol Jlps 5 S gy e JalBl L 5 glacile Sas el Olge g Jsens
ol s 4 S BN (3L e Jsens bl Bl S s Jy 3l el s s
oMb Bi> b ge S 5 s 5 bl (ot Sy D3l 5 slass 3 Rale3T )
Sl 55 s e G115 Ol Kl o Sas g S8 2,08 S os Al
2Bl B gsls e b 4

G sladale 7S e 5 998 o0 535l Sl doio

BV o ol (o) oly @ s el olS 0 Slas Copde Bide lagty, x5 8 a4 of) @
(Kropff et al., 1993) Wl o iolS doyo Voo Coldy (gh,0laS slepllal s o 5 sleale
b i a2z 5l 550 glacale S by, cn Sl 2 Rl ey Ve del hugie jsb 4 50 glacale

E-mail: maghaalikhani@modares.ac.ir cANNY-Y£- 8209 1)l L_;’»l.>'g,.l.cl§—l daoxe 1 ghmnn 0 g5 ¥



VWA ) o led FY 0,50 ol el SalE asle alxs VF¥

5 Si04 slagygyualys 5l g 0o (Jlws S Glesslo
09, .(Payra et al., 2004) wiloads JSis AlO4
oz 5l il laane; 0 anb slacdy;
ol glie g Coms lazme Lad> (55)9liS (laro
Solgiy e Frol Gl oS Bl adly Sllp o180
Cdgi) £95 e -(Mumpton, 1999) wilowls (8 yee
o il T eaYshinsilS (53,088 s sslil (sl
o ol bl wlse @ Lz Ul s
Cools g (Polat et al., 2004) YL ol wd> ol
Micuet (380 Cuols 09> e s S pH fow
logS oI5 il Gl audssy 5.l al, 2005)
2 Ojors wibe @l pole I cbli> &0 o
i34l g (Gholamhoseini et al., 2009a) g0l olp
(Polat et al., ool ooy ool ol sladgS SIS
5 ool 4 ol LS S, aSul 4 axg5 L 2004)
obS ged g5 oy lp S (2l slge 5 Ol Lad>
3 olgi e (Micu et al, 2005) auil e ol);
Cor o T LIS Gl sl o
osls lid alsdS wliass s (Mumpton, 1999)
0, Slas gy LS 40 (3 Y B VD G pae b aS col
Doy B0 U YA ol s )0 VO LY s pusS
ao s FY Gl 4 zuer g ey YA LYY o
wizes (Sand & Mumphton, 1978) cil il
Jpame Rl 0y9e 0 elie oIS
Sl oal ALl sl el g g (SRS
ol stolesl s 18 olpl js (Mumpton, 1999)
S o 0 SlS A 500 5l loy o2 oolaiul aS sls
S 5 (5 A Bpae boolies ol 355 5 (el 055
S50 i Wyin b o S K o Sl
ly oSl o Cllas 3 Slee Sy a5 sl b
(Gholamhoseini et al., 2009b) sles ol
SOl S Jols ol gy 4wz L
LS5 plss g oad JpuS ileslil sl s
oolaiwl b pScale ¢ b mScdl wile pgons il
Silwla, jo 8L ey (Zhang et al., 2006) g0i

e 0 S 5 pgans (LIS b 355 oo crge pyans

2. Clinoptilolite

Lol 00y olbend sla pSale 1 colaill (ygiS
pliae e gl S o b pSale 56
Iy 2bise dey50 S0 05 5l an Ll sk
Canilon el 4 0l SY5b 08 o] wls 5,lal op
Spbogls 3 s =y bl wl,
.(Villaverede & Brown, 2008)

S o baSale gilal goasin Jalge
W Glgee des o] 5l a5 wms e I3 st cos
SSo dgei 0 )Lal (65)0laS y5 (Bras sleosles o p)lS
Sgupe B2 b L a5 el JT 558 aoslys ol
SrEdel> g ) aled (S sla S
.(Maerschner et al., 2003) 555 0 05 5 4 Sb>
(ol 055 5l eolaiul as” ol ylis sinlesl S s
) r:; Yo U o )|J.fm 4 C“"“"ﬁ?“"{@)ﬁ 9 w5~05
il RS le 4 50 s el (S S5l
9 SewgeeS oald 095 G (g WS gyl
4 S yw )Ja.: )| ooy ool ‘:’““9:?"’5@)5
(Forouzan Gohar et al., a.is sosliv Jalss (iScale
Ol s als 055 5l oolazl ailie islejl 4o 2005)
39 2,0 0 38 Glle g ao 0 B Coy oy ¢/D
OllsBs i g Ml oI5l sl it le 4320 el
o5 vals b awlie ;0 s, 0 FF oYY ¥ Cs g
oS el opl p olazel (Moorman & Cowan, 2001)
el il b 5l S JT sl o458
OSale a3 G g ol Bl celh Sy 09,5
(Barriuso et al., 1997; Moorman & Cowan, 3. co
4 Sl Ko di> 2 2001; Peacock et al., 2001)
il o5 JT olse bawg b aSaale G daulg
(Cruz-Guzman et al., 2004; Broholm et ol ialS
S5 Jdo 4 ¢ al, 2001; Cox et al., 2000)
S o Wl Glul JT olge zobw 5 b iSiale
.(Blair & Martin, 1988) wl yol;3l

Pl st Ban b SB 4 ey pogdl
2y 0,0 w3l Jlo wiz o ol olerd 5 (Sopd
shls olge oy cwl a3 )3 )13 Sl paaxe
5 3y JoB lhls a5 e YU Je Jols cud,b

1. Zeolite



VFO e ilitee polie oot b el 355 CemgreS G il Sen 5 oginy

L gy 9 dlge

Slidzs dejie 0 WAL Jlo sl o iles]
V5 20slS) Ly emr i olSils (55LaS Bl
ai e A g ax,0 0) Slatke b (75—l ol ol
s et e 4k FY 5 4, YO 5 5,0 b
3laakaie cpl ol Tl bys mdaw 5l e YYVO gl
LB s 5 Jaes S ol o lsa g ol L
SB ytagilo Yo b v e 3 Linles] plodl )
s o] Slasie g ob plxl (gl paiges acje
Ol 9 09 (8 gl g9 5l ayp0 S 2L s S
4 oder BB by 5 phed g a0 ooV T (5955
Slesle e 09 audio 10 Caand YO+ 5 VY i3
20,5 gl p s 0 VP s S

Sl myb LB o e g0 4 iales]
o2 ods dole o Lol 1S5 aw o ol LlS
D yene Sl et gl 53 5 sl
BB gy 0o )0 YO G pas 5l o iules slaosg
okl plxl) sgame o)kl g (W) (S solasa
BB cugh ) 0o 0 Ve Gpae 5l o inles slaosg
3 Eras ol 5 olie 0g (W2) (S bolaul
29 SR 50 cuSate ATV Jsens )l 25,
Cawd 4o LS 40 caaSate YAAY Sgame s Lol o3,
Sl 0 6058 it slales pgs Jale o o]
5ol 5o 8590 30y weyd F0 el ol o
ool 555 31 ile 0o yd Tl + 05l _Sloeds 365
oS gy Ol 4 Sy 50938l ((F1) oo CgraS
00938 «(F2) FI (g)led oS5 4y (ol 055 (59
CeS 4 (8 095 Gjg weye Ve i 4 Sl
Qo0 VO lie 4 Sdgsy 0938l o (F3) F1 (g LS
Olee 3 (FH) FL g)led oS5 4 (olo 095" (339
Jolas i FA B P slo Lo 5 hme
Sy gy 3 S Ve g Ve N er Gho

s ikl BB by omed jshiie &
a5 (Delta-T, England) Trime-FM Jue "TDR
Fo) dln, dxwg Goc o |, S Cosb; ceo> doyo
A eired b oolaiul WS o ain (S Hle

3. Time- Domain Reflectometry

(Duncan & 055 La> e o 5 Veb ;g
Codgiy as oly lad e gl Seymour, 1989)
L Jols jo 50050 iz |, SlSTL aScale couilys
oo o1 &leSTL S Jlade s o511 o meows (92
S Jolome 50 o g cdale 4 GislesT cpl o
Ol ;558 ciwlesl ,o (Zhang et al., 2006) cosls
& gy gt oyg) i slotSile e cud b
S8 GlPl cdgy e mIBl L b o)
Cd> Gl ;00 aded o (Capasso et al., 2007)
cdile Gl bl by ostbs asesl
(Lemic et al., <dl islidl Ja> &jso 4 g3l
O cdgy a cal ol g oolizel Ko b 51 2006)
3o 40375 55 gy b Wl o PH Jpass S
cel acyi0 SB o cldg; jeax ctolej] [0 00,5
o @l G2elS 5 60,5855 GRS le a3 50 g s
SS90 b )0 yiores (Shankar et al., 2006) ol
Sldlosy Jrow uols cel cdgsy 5l eolatal
el buls o wlsTlL Sl
.(Walcarius & Mouchotte, 2004)

Y . . \ T

s oy el eb b sl
o ulily iie eolgils 5l cdugy i o iScale
Cupde y b aSale (T Gras 5 ogje a5 Sl
T IWE Q‘é)igll.é—‘ asle Gcl)j ols =]
Sladss aisds o (Mosavi et al., 2005) o5 5
od8l Ll i g oo (S5 g4 ).».:l; D90 40 (SO
ol 4B ol sl LTS 5 sl
(Rahman, 1973; Rahman, 1977; Solbakken et al.,
S 5 6ok 2 (el sleesles 3t Jg 1982)
g O9e oS 5o sladale S8 e Sl ol
6)|..\Jl; U‘)“"’ R RV la J.‘al.‘> u.....uLo)T L] 09y
Comex SIS 50 ollslis s aSdle ST
Cot o, KlsT ac je 10 S9ge 5 slacile b
Slapsy S Sulgiy 5 (00 355 CamgeS Bpae 36
el 48,5 &0 (5Ll Calise

1. Trifluralin
2. Treflan



VWA ) o lads FY o5 ol el HalE asle alxs \f5

0% eRr oy oodle Cug Mz 0 plale (pw
Yo U YO Goe ,0 085 0095 sleod (5085 slacayo,
R L) 9)se Sloger gwles Ay 4 (5 e Hlo
Jade 4 955 s, sloo oww, 5l L oS
O 3l (15 sl axy0 £ OO 050) cewlin
Olipeb! o)l 5 ST 5 50 lacale 153, (23,
oxb b 5l o (Eghball et al., 2000) o4 Jol>
3 eolaiwl 51 LS (6095 s0g5 (9l e Al ye
Ols Gmes pobiie 4 g A e slacks,
@ WS Jlo)l oBalol 4 ewledl 5,0
30 dgzge gy 5l duo s YA sgam 0,5 et
Jsb 5 (s o5l 05 el ols 055 s,
Slp Jade pl a5 al) caws el s S
cp A Sudg) aeps 10 9 ) D gl slacks,
G dzgi b oo g o ) dVAFY 5 VY VAL ol
Jls 50 (ald 355 (45955 5 duo s YO g0 (5 5Lwals]
Olo (Eghball et al.,, 2001) ac,j0 ;0 0,5 Jo
J'A-é 3o Jald Gnlé O}S 095 1O (yw yhawd J.:lﬁ Q)5).».u
olS 5L 08 e 2o 00 /YVY Gpae
S Gialesl (585 50 b oje ks 4 Gl Sl
ass e alls gy LSe o p SelS Y
g 0 ol oo FroaSul Glp cip opl 4w
P Ve e a5 cal oY 00 F u.\.asb ol oS
O39r Shle el ogh 03 )5 4 (sals 05 LS

sloaxly ol ey 5 memo Jlel jshite
S b ohpan sl G 25 45h S, el
A odn )5 4 gem 958

NSRRI SN JUE I
o3l ol 355 (Sloand Sloogas Tl (iulojl (sl 2
O Jgoz) 108 (5 uS0ladl

Sl 3550 (ool 095 (CamgreS ad jolate 4
@, S 3 FALFL o5 Jole ol 51 S 0
Vo gliyl g sl Aeope g e VIO Job
Al ools I3 soluwe polie jo eld 068 I e il
3, Ty Jg (FI) wds aisu; Sudgy Jol s 0
wls FA 5 F3 F2 CusgaS Ol 4 45 san
13 355 (s ey V10 9 ) b S A Wedoe
bylee 1L g ool (59 Colghy wind) 1o 40 09290
@ 9 yo> 98 e G651 6 S sl sl s S
g5 o8 Ay @ lais) mhe (sl 355 slacks,
5o ookl 550 Codgsy ol cailigy JolS jgkay IS
ol Slaogas a5 oy cughinondS g55 51 ialejl o
Slade (Y Jgaz) ol g pSojlail oBislesl jo LS
Voo oy gg ol Sl Jels ol
oyl pS e 5o (Vs Slkes

SacangoS 4 06 (ol 355 JoaS 8595 Job
Cugly ol Dol j0 a5 59y 59, AD colawl L8
et ol e Ll s 5l 9
W0,8 bl Ll 058 slacass, o byl )l S

RO T F- S RS | JUTI VP

pH STy dS/m S, Sl culas

VIYY VIYO YAIAD i AR
ORyS S olgo dus o Slge dusyo
Shaud d )0 ) ] . bl as,o
Ciea  ewsdb sl
- 1OF Yy ARV fa/a Yf-
e o 9 ool el 2oy
mg/kg mg/kg mg/kg mg/kg )
\falls AN ARRVAY YEYo Y00

.Ia9l:$u Lgl.ﬁs:u.u};.os ‘_g)l....:g..c Lglj.g ods ealarwl ;AJ9S) éw uLuo}«D -y Jj..\?

CaO MgO Na,O AL,0O4 Si0,

JATAY T\ JAVEY JARIRRE 150
Cl SO; P,0s MnO Fe,0;
- - YAV JAIRA ¢ AT




Na% e ilitee polie oot b el 355 CemgreS G il Sen 5 oginy

o e ] e i G 200,56 kol g oo ansls
23 ¥ Laid g ol S5 lulS o 10 09350 slrazalS
Lyl o ol anldd 8L lalE o axals
olals 4 beazal s pad jw 5l am ool
o) Uygo 4 o gud 45 Ab o 00l Ol gas o lais
by SIS o5l 4 S g 0gis g5 ol 5l S
bolals o ahs F U p55 0w slaxals 008
5 0ad zyls Sl bLisl b s 5 00l (5 IS
5 £ beady; sl 5 beasy, SaS ()9 5 Job
Bab gpSeilil plea plal Job g SaS (54
(Gunther et al., 1993; Sandin-Espana et al., 2003)
wsle S GBS e b cdlsy ol e

g odd oy gy VIO Colue I lagls Kbl
Cawd o sloosls L0085 (g pSesluil sl als o ,Slee
JB Jelos 5 a5z 0)90 SAS Jli8le i Ly ol
OSI gesl 51 ool b b Silee anglie 5 28,5

Ldpdy g0

i sbadile (o515 g laisS g9

Stalojl onl o asy50 50 slacile (b Cunox
Togl Jspml sbaiss Jals y ggite L
Koy {598 O S ety Thaf aty) ug gl Tas 5
Gy 3 o) TS 5 Tal Mg e
ASle bawg o job 4 45wy (LS Jpae
SossS 4z 51 () IS8 Wb S sl
abholy @ Sy 9 S8 Som IS (G auslS
oled ) 25 Sals) jsb 4 Gllyslis sl sl
Sedgy Jlade Gl (Jy wiad JyuS cudgy polis
el il el S a4 JT oesle b olyen
b slacale S8 ) ol jolds

. Solanum nigrum L.

. Datura stramonium L.

. Portulaca oleraceae L.

. Amaranthus retroflexus L.

. Malva neglecta Wallr.

. Hibiscus trionum L.

. Convolvulus arvensis L.

. Xanthium strumarium L.

. Abutilon theophrasti Medic
0. Brassica napus L.

— O 00 31N LA W~

Sgo alye Vo oyl (Sleord 355 35k 5l 5k 090
il 5 s et Aoy 3 T3l o o Sy
Srae oly sleelal JSas adgl al>ye o
IRV Y

35 e S e Slilac ol an
oolel (slaciungaaS w2 bl (g0 ,S s e
2 S oy Ay a4 b Al 4 azgi b oo
Josi Jll Olyte 4 i iy abge slacS
b ollslis s Sl ) i S
S o 1Y) LSy 0550 0ole o SVFF s
oS 4en 4o (Zand et al,, 2007) (EC /.¥A D65
030,8 bglie S5 Ly g b ol o g 0dh oanily
O Aol a4 culs b A bl axly e 0
st b 4 S e e O Jsb 4 g e ile
b (aalss 0or%95 o8 49 Lk pf, ol S
5 Bl Glacts; 59, el e gile YA alold
S prp Oype a4 (pgs iS5 plgie @) ole 5 Jill
shd Olie oe (S 4 axg Lo § s
595 wgSomed Gl 990 (S Slge ple 5 by
Az oolaiwl ciolejl slales 5 pud 4y (5,500

5 laddle o js89 5 o515 b))l Hekaie 4
plas ol k8l Saww, 5l J3 aan g0 o50>
ilesl glo axly 51 Sy e 0 95250 5 slacile
S g S Djge @ adl> o5 Bl L
3 PLS Lged e 35 (B)led g Sudlo  aeS
ouds Sis Ceelw YY Gae g a0 Ve glos jo (sl
A gpSelul 48 SSE a4 Ll Sas g
e 5o (oo Rl S (g e lp Grizpen
g odd p &S Wy sae O b St Saw, 5l L3
Ll i (59 coads S5 Ll y0 ol i Sl as
Vool wils Saw, by j0 .05 (5,505l
S5k 3 0 Sl bl 1 58 0,0 b e
Al (g S osll ol Klisl ails

olhslis i aile Ll (o Hshaie 4
S 5l JB atie 3 (o) o sam (2l oS
Goe U S daiged ¥ byl slan S 5l ol Slus]
Szes slaglals jo g b adlby el Ve
il 5o psSy0m Hde 2ae Ve g ool aizy, (Stwdly



VWA ) oyl FY o0 olnl sl LS pole aloe

Slpes ol a5 0l svalin LI 5,0 slacale (ST
OA JK&) 090 pite @payio ;o Lign 7+ B Ve (o
okl Cusgazme bolpen colgsy ad dlal b s
dsls Glas (o3 iy, A e ale glaaiss (ST
OB Js)
oS5 58 6yl e B iolej] el wlul
» odhslis s Sale b cod 5m slacile JS
osalie kol At Lul,s 5 oy Gl ol
F oSy Ot @ azg bV Jgoz) oS
olyor Cudgiy Jlade Gl S (g e slacile
coaiss il oSTy pals el S 4y JTeske b
3 ol 5 S dle B pas davly 4 0 slacile
2 VD) 08 Ol cysgacme 5 Jyons )kl Ll
Sbocss 5e sbale J5 oS5 oall o

1004

x
bt

D
bt

(g2ro yo o aig) (S1y3
~
<

3]
e

0 100 200

300

(&2re o 3 p5) Sl Ol

100

(g0 yo 5o g) o513
IS o »
5 & 8

[\
(=]
|

VA

Gl Bld 5o ol Sule b pa

0,99 JS 10 )l 10 S e AAYY B ran) (Joors
YAAY G ras) T Cuysgama 5 (01, Sl goi 5 0,
(OO SLBT god g 0 0)50 JS j0 JliSe o S e
S a ool booljer gy Bpae il b
Gl alise sloaist S5 o |, iglite slogaly
G935 Freme il Ll o ol p g e
5 0,5l > (g gl sleass Culgy Bras
spSly 5 e sbass ple 4 Cond 20
Sy g Ll e OA S8 sl oYL
Wogr e 398 sladisS 55 (g lnl Cudgae b ol sen
elS (Jgaxe o)lel lulpd 4 Cos Ll ST s
Sl bl 0 (OB JS8) ol plas gyl s
3 ekl Slss Sudgy jlade Gl b o Jgens

yere sl lls A

Sgazme 5 kel lys B

0 100

200

300

(g2re e 52 p.5) Sdsh) Olie
Sl chlise olie o allyglbis 5 S hle Sl o e e il sloaisS o815V U
sgaze (g lal Lulys )0 :(B) ( Jgomo 5,Llo] Lyl 10 «(A)




V¥4

e ilitee polie oot b el 355 CemgreS G il Sen 5 oginy

o Slae 5 i oole oj,0 slacale S Sis oole g o515 (Sl o (5uS5kea) uils g 4555 Y Jgo
ol il Lyl cow Cudgsy Galise polie o llyslis 5 S Gle L3l cou s Sl

als o ,Slas Ses oole Sz oole oSy a0
Qlo)&;Lﬂ o‘é)SqLdl R slaaale R saale L5.>|)|
yoryy™ ¥ivya.™ vyes vrey Y sl
VAAYAF- VSEAAYD ey wryy” \ &b
YVV-5Y VORATY frea” yore” Y s
vary v YYa. o™ AN VoAE ¥ sy x o)l
FIYE0 VYF100 fav Yos VF ialesT ol
V. A \0 \Y S () Sl e
DS sixe ;e M8 o) ) 9 0 mhaw 0 lo g (i 5 Ay RE K
250
A ij Lﬁ)l‘j L] LSJW (_g)L.;‘
)
2 200
v
4 150 4
“
4,
e}
;5% 100 ~
q’\
'3: 50 -
2
0 T T 1
0 100 200 300

(e o 59 05 Sedgiy Ol
Lols o cudgsy dliee polie jo oulligldsy iSdle 15U cou olo, Skl ac)ie 5u slacale IS o515 ol s -Y JSCs
Frore 6kol Ll i gl ped o po g oad (il bl dolee (Blo L) gLl Codgaze 5 (o p o) Jsere 5Ll
S RP=0.73 5y =-791x + 1319 5,lo] cosgome bulys glp g R =0.75 3y =-517.07x + 175.11

WSl e > pF T b jho bu Sy
Yo WV 5l iels asyo Ar vgu> by slacale
Olse sl Gl (V JS8) ) oo yite 50 &g
el S a4 cddg)y Gwlil wis p b bl
90 0 e sladle e JpS g o515 GelS
Gy w08 Ol Cuspame 5 Jseme )kl Ll
sladle ol cosgaze Lulyd jo colg; Gl
wgai JyuS Jgare syl Lulyd 5l ey 550
i sile oogi Cunmj 9 A (59

b cos e sladale Sis oole JS e
Srae gen kulpb o Gl asle Bras
Gl Ll s JT 58S Gras b ohen ool
2 PS5 0 ssam ) Gilsee sk A Jyese

o9 9 JagS 5l eolaiwl Ll slds 5 iSale
3 Fyere ool luls o (S 0 gy Byae
Codgaze Loyl 5l i m e e 0 wig Feosgus
2 Sadgy Gran jlade Gl L > g 0 )L
oS5 50 S ol s JT S L oolen S
Codgazme g Jyere ilol Lulid o e slacale
20,5 L Ol
co 5 slacile o515 Jyare sylel Lulyd o
Me 3 i b eodlslis 25 Gle Gpan b
VA sgam sl igupoyin 3 )5 Yo v b jhe (o Cdob;
Aoy TY 4 o a4 dwy mujeyin j0 A WO 4
Lo olol Cosgame Lalps jo s olis els
@lize polae yo oudlidoy wSale I eolarul



VWA ) o led FY 0,50 ol el SalE asle alxs Vo

0093l wiz e Jseme lol Ll o s
b alals 4 50 slacile (15 rals el ol
s ladile )3 we SO0 Jy e ol s
035 reaB o] el sy g S5 4 o5 2l ol
0391 Sudgy bawgi 0ad s 58 sladdle gln (S
oSy oo (gylal Cusgase bl s o blae o ol
oaims (JLas a5 28l alS e ile S (55 0
039 9 My RalS adliee b A S 59 GRelS
Cosgazme Ly o e gldle gy SO oSS
JeIs 4 el al 5o Sl Gl s 5o s el
5 cailos alaly 4 b ol 03gs (5 Lol Cudgamma b
ey eslial o e aSake LTS als
2y o Sl e S Al & g b sl
Lulys o olié jolie 5 o Lis cle 4 obls
N LEENC VRS US]
{Gholamhoseini et al., 2009b; Kazemian, 2000)
i cldale Sz ool Luals cde caS lgn Wl
oS ale Lley Lax o )0 T o515 Ghels 4 i
Cagh) 35008 s 4 jeS g 009 Sy 9l S o
S =l RT3 IRCNEPRE VS
O35l ap ol (J e el esp

ol A28 )T 18 iy gy 050 (P )

&%Osw

250

200

150

100

(e fe 5o p5) 50 Gle J5 Sas ool
()]
(e

Loog ilel Casgazme Lulid 5 2t (st
Ol (1055 bolyon S 4 codgsy jlaie (al33l
Cudgizme kullh o e gl 5SS oole
Glel i e Jy cals Joi sy, skl
5 ol lal jo e slecale Sis cole ¢ Jgano
Vo 0ga [0 el (pl lawgle a5 il alS e
Sooxe bl Lulpd po (F S 092 quye iy oS
Voo Sled 4 e sladile Sas oole e o i
5 Y sledd 4 ol GaeS s rerte p Slsiy S
ol Cudgaze Lulyd po aboe by quyeyie p
oSale U cou e sl Sis oole Gl
et 5 mpeye 3 )8 Ve sgas 5l Gl
Sl 5 mpeyie p3 )8 YO dgum 4 Sy o
2 el A ) mpeyie o Sy eS8 Y
Esoza 1Y JS) ol plas 1) aspo AY sga>
5 a8 0gd oo blaswl iz ¥ g Vsl i oledib|
& Calssy Gpae G L Jpene sl Ll
Ll S oole i 5pm glacale oST5 S5
bulys 3 Jy ab als Jlrs aSaile 36 cos
5 0515 e Sy Bpae Gl b g)lel cosgane
bl pil cod jpe slacile Sis ool oa
A a5k cnl (V5 ¥ sladSt) w8 2als les

A sgoe )bl B Jgess (5001

0 100

200 300

(o 5o 58 p,5) Sdgsy oliee
L;)Lgi Lyls o cdgy e polae jo dliglbsy iSale ).ula o gy slaale 5 S oole Ol s -V IS

‘:Jw L;)L».;l .la)‘)...u 6‘)" u.u.u w}.a 9 IR u,u)‘).a Jaj.lab aolzo (A_QL& Ja}) L.S)L"’—‘ wojm 9 (OJJ)J .‘a}) LSIW
039: R =0.88 5y = 10171x* - 2554.6x + 198.36 (5 Lul cusgamme Layl, i sl g R2=0.57 5y =-6333.3x> + 812x + 151.68

R



VO

(Gholamhoseini et el ouls (Jlgie LS 0 5L
S CiS lgie 5 ol 4 axg L al, 2009a)
Sl 0590 53 kel nl 5l 55 5m slacile Yzl
5 o3gad odlitul ()] gl 5l cilas (g 0 5oy
RSl als wlaals g paas <) 5 piie w3,
oSaile cuiles abauly a4 oady, 50 slacale
Sy 1y Semdse ol el Siadlez 51 lyslss
@ S5 Ly 5l e a5 oyl el ad e slaaisS
I oep g oS eslil aLE oS5 pals alaus
A ol Ll o cldgsy gy oS (S 50
Jo 2 50 snled (gtin 0D g Al oy ad)S
Lis g0 y>d alauly 4 Codg; Wiz je dgei axgi Wl
Ol sl g ond o ggtal 5 Bl S 390
o Ol s w05 Gl Sas ool 5 ails o Sles
odlhsBs s Sl (g)lwl 5 plgs Gl el S
5 Vsl dss) cosload 50 sladile jiiey S35
(F Jgaz 5 ¥
odlysls i GhSile o 3 ¢y305]

Luly pe ol Glis (el Gsesl @bl
Sslite ollyslisy GiSale gble sl b
Ole &5 wwje S 4 b Gl il oo
cos oS gao,s Sl s ewile Bl ol sl
31 2S5l it Wlosgy 55kl Cudgaze Lyl
g BB s 85 Ojgo Ll e S5 s)ll &S
WSS s 2l LA psS e sleazelS wl,
2 bohlE 5 e laady, s s ekl Jsb
ol w5 pllslisy il Las (S Lead

e ilitee polie oot b el 355 CemgreS G il Sen 5 oginy

ole ySliT & yShas
o,fles 5 S ool a5 o lis iolesl gl
RS cos gbame b a4 gl kel s wls
Sy chlbize polie 5 (P</2)) )lnl slapss,
Ol GiolesT ol o (Y Jgoz) cé )5 1,8 (P<+/+0)
Sz oole g ails o, Slae ol cel cudgsy Bpan
02 5 Freme lal s o e (oSSl o
(Fyore skl Ll s jo (FJga2) ad sgame s Lo
ey > e Yoo 4 jho Sl cdds; Gl L
s VWV 50> o Cui S a S S oole g ails 5,Sles
b 3w gamme g kol Iylps o cdly iolisl oo s YY
2 S T o ) Sy Bpae aie ol
P s A 5SS osle g ails o Sles crye e
o obid a4 0,8 oy malEl ase e VY o5 1A sgas
Golal luls o gy Bpae e ol b oass
A Cod Gl Sl Sz ool iol38l e (Jgors
o als o ,8lee Jg il iolidl sgame g Lol Ll
St Jyere skl 4 S dgame )Ll Llys
50 cdgdy sl eslatul cue ).,.;L, S50 40 Cawl 009
S8les Gl 5o Jsere g 3g9me ikl Llyd

(Gholamhoseini et al., 2007; R
1515 «Gholamhoseini et al., 2009b)

9, oL ¢ (Gholamhoseini et al., 2009a)
(Gholi Zade Dracocephalum moldavica . .. ,ob
cde sl oo @l Gl 5l ole 5,158 et al., 2006)
Gl s & el oS s Sbes 3 Gl ol
Folde 4 cdgs sl esliiul (g )0 (39 St

Qb)igbé] Sz oole g aifo 0,8 ol Ol 31 . Skeo s lio =¥ Jgu
Sl e Ll coni ooy i ki 5

olo Kbl Sis oole oo, KT wils o Slee o
Kg/ha Kg/ha
G)L:%] &y
ofava Yf.-a S 5kl
fYYSb \Af-b S9ame (5Ll
(&rore 52 055 Sdgiy Ol
fYAFC VAOAD o
fYsfbe Y-vYb Voo
oVYvab Yvata Y-
INRAFE:! Yy-la AR




VWA ) o led FY 0,50 ol el SalE asle alxs VoY

G35y peiies U Cugb, palS a5 ol las A (F S8) ol oo opl dals g (5 5050
5 opg il coled 5 axsls S laeacil g S Ly pae Fl 0 sgame gylol bulid 50 g
cov |y b pSaale alox 5l oleowds OLuS 5 4y bl pieS ogol by iSdile 09,0 b ol
(Reimer et al., 2005; Saghotker, <ol osls 13,50 by g aldls dezg S o dlyslae s 5l o i
2009; Ratcliff et al., 2006) b iole;] Sy ol ool 00ged hrdi 1) p55  gu
05 e s pll Jsb
15

A

SRS WS e

(e (L) ol

0 ‘ ‘ ‘
0 100 200 300
(e o £ Sl Olee (@ 5 33 £ by Oliee
gy K23 0y 160 - £ sle ady ol
0.02

e 3 104
« 0.015 7 : b \
3 B B
B 8 AN
% ) ’
~ E iy ) N
5 oo Y .
by % S
5 .
2 0.005 A F 407

0 ‘ ‘ ‘ 0 ; ‘ —
0 100 200 300 0 100 200 300

(e 5 33 p5) Solgiy Olen (e 7 53 £5) Sdghs Olime

s el Sk s

0.12 4
N
2 N
3 .
;2 0.08 ~ n
2
{ 0.04
E)
3
0 T T 1
0 100 200 300

(&2 720 3 £5) Sadghy Slime

b wloy 23l ot 09T 0 loazmalS j3 o8 slaaiy) Slawi 5 o plail 5 4y, 2 30 ok it -F S
(Blo L) g)lnl Cudgame 5 (o bshs) Jsens okl bulyd jo gy il olis a5 (S 0 Gllslisy a5ale
Y =0.0019x" - Jgexe s,lol Lol ys o adn, Job Ol sl oo oy g 00 35l p bglas aolee .ol 03ged bl
slaxs Ol yess g RP=0.85 5y = 0.0098x” - 0.2494x + 1.8801 (o, Lol cusgamme Lulys sl g R =0.64 40.0934x +2.0627
ool Cosgame Lulys slp g R =090 9y = 0.9204x" - 22.033x + 13249 Jsexe s kol bl sl e)b slaais,
y=1E-07x - SE-05x +  Jgeno 5, kol Lusl i (gl ady, Sis 39 Ol pis 9 R7=10.70 5y = 0.2497x7 - 6.9572x +49.314
g plail Jsb ol pis g R2=0.96 4y = 7E-05x” - 0.0019x + 0.013 (5,Lo] cusgame oyl (sl 9 R =0.63 5 0.0168
y=0.0249x%" - 5 Lol Cusgamme dalys sl 9 RP = 0.87 g y= 0.0433x7 - 1.1983x + 11352 Jyero (s,lol Lulys sl
y = 0.0002x” - 0.0079x + 0.1097 Jgore (5 Lol Lulys slp olsa plosl Sis 59 Sl puis g R =0.72 4 0.7102x + 6.1783

awl 0393 R?=0.94 5y = 0.0004x” - 0.0106x + 0.0705 (5 ,LoT cusgame Ll s gl g R*=0.87 4



VoY e ilitee polie oot b el 355 CemgreS G il Sen 5 oginy

Ailgi co a5 wiil odges  oldé yole YL 0,53
ale Slas Sl Jouie 0 (Jop cud rals
) Foome olal llys jo asy; Sas 59 5 Jsb
IRVDMPVE Y

oolawl a5 el ools lid alnds oladss ol
ale oldd jolie bas cely wlg o codgdy
Jdo o Wl sl 5l cailen 5 S5 5o g0
Ceed g Ogh S @9-:5[5 Jols cos b u.gljsl
aS > wles cdadlxe uS‘“‘> sl s wlp ol elS
bedg) (lesle jo Jabn cdl> 0gzg o @
) 055 (S, slad I3 jo ol JsSUge Laa> LUlss
Cudgiy o5 ol lis o ol u;‘;)"Lo)’T s INUR
Spas il o ollsliey Sl ogtl g 452w
abawly 4 1) ol 31 oy90 9 00,5 pSol> S o
sidls o e 5o Veol iS5 o i g lul aas
ire BT 5l 6ol Caz 0 LU e slacile
JoB o0l g 00g (25 oS 50 slacile OB,
Sk &5 (Shge )3 wBbees Sl s e lacile
5 slele JRS e bl b Sl
Voo 33,5 s> su> b audgs; asle solge bawgs
2 o=hy oS e sl S polie Gras b
‘5:‘)_7u 0)9.) (5’9 )0 45 @Lﬁd.v; o')".” d.a )).Q LSLQ;‘LLC
2,5 aalys ade wis 5 oo ol

REFERENCES

S s Sy e Gl b S Bk

9 A, 9 Ls.’.‘?'a’ Lngﬁbj‘ Jsb 9 Sz ool yljus
033l Ll 33 095 0w ol (23 laads, olass
sigy s ol s gils ysb 4 (ratens;
09051 38 p55 0w oad 6 pSoilul Slaw o LualS
b ollsliss Camm G SBLE i S
A wSale g)lul gle d) e sl s
a4 jeb cpl il ead S Gﬂ olge 3,0
Sllisbiis 5 0 5 bk 5 Sl o e
s S Q] G by g 300 mile g asils |,
30 oedlhslds s 5l gt polie a4l o g Cl
slacile jig J3S 50 of e b e ren @
g gy as sl sl aiz je oy 0 Sldl 4 50
Syle 1y iy wile plde yolie Lis g 0,58
50 S &dy o ,lasl (Gholamhoseini et al., 2009a)
QO Jg adl atily g i 0dy 5 e slrasals
Codgsy alawly ay) LiScale 5l g miay Jlade 092y Cie
oy i (g ufeis ialS baxald o) (i
Ol a5 Jsaxs gilal Lulpd o aejie 0 s
0390 SV sl 5 iz e 4y Gllslig 5 als

1.

2.

3.

Barriuso, E., Houot, S. & Serra-Wittling, C. (1997). Influence of compost addition to soil on the
behavior of herbicides. Pesticide Science, 49, 65-75.

Blair, A. M. & Martin, T. D. (1988). A review of the activity, fate and mode of action of sulfonylurea
herbicides. Pesticide Science, 22, 195-219.

Broholm, M. M., Tuxen, N., Rugge, K. & Bjerg. P. L. (2001). Sorption and degradation of the herbicide
2-Methyl-4, 6-dinitrophenol under aerobic conditions in a sandy aquifer in Vejen, Denmark.
Environmental Science and Technology, 35, 4789-4797.

Capasso, S., Coppola, E., Iovino, P., Salvestrini S. & Colella, C. (2007). Uptake of phenylurea
herbicides by humic acid—zeolitic tuff aggregate. From Zeolites to Porous MOF Materials. In:
Proceedings of the 40™ anniversary of international zeolite conference. 2122-2127 p.

Cox, L., Celis, R., Hermosin, M. C., Cornejo, J., Zsolnay, A. & Zeller, K. (2000). Effect of organic
amendments on herbicide sorption as related to the nature of the dissolved organic matter.
Environmental Science and Technology, 34, 4600-4605.

Cruz-Guzman, M., Celis, R., Carmen Hermosin, M. & Cornejo, J. (2004). Adsorption of the merbicide
simazine by montmorillonite modified with natural organic cations. Environmental Science and
Technology, 38, 180-186.

Duncan, R. & Seymour, L.W. (1989). Controlled release technologies: A survey of research and
commercial applications, Elsevier Advanced Technology, Oxford, pp. 355.

Eghball, B. & Lesoing, G. W. (2000). Viability of weed seeds following manure windrow composition.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

VWA ) o led FY 0,50 ol el SalE asle alxs \of

Compost Science Utilization, 8, 46-53.

Eghball, B., Wienhold, B. & Gilley, J. (2001). Comprehensive manure management for improve nutrient
utilization and environment. Soil and Water Conservation Research, 1, 128-135.

Forouzan-Gohar, M., Haghnia, G. H., Kocheki, A. R. & Tabatabaie-Yazdi, F. (2005). Effect of organic
matter and soil texture on atrazin and metamitrone persistence. Agriculture and Natural Sciences
Technology, 9, 131-141. (In Farsi)

Gholamhoseini, M., Aghaalikhani, M. & Malakoti, M. (2009a). Effect of different Nitrogen level and
zeolite on canola (Brassica napus L.) yield. Agriculture and Natural Science and Technology, 12, 537-
548. (In Farsi).

Gholamhoseini, M., Ghalavand, A., Dolatabadian, A., Jamshidiand, E. & Khodaei-Joghan, A. (2009b).
Integrated fertilizer management to attain sunflower sustainable production under different irrigation
regimes. Archives of Agronomy and Soil Science, 21, 1-15.

Gholamhoseini, M., Ghalavand, A., Modarres-Sanavy, S. A. M. & Jamshidi, E. (2007). Effect of Zeolite
Compost Application in Loamy Sand Field on Grain yield and Other Traits of Sunflower. Environmental
Sciences, 5, 23-36. (In Farsi).

Gholi Zade, A., Esfahani, M. & Azizi, M. (2006). The study on the effect of different levels of zeolit and
water stress on characteristics and quality of moldavian balm. Pajouhesh and Sazandegi, 73, 96-102.
(In Farsi).

Gunther, P., Pestemer, W., Rahman, A. & Nordmeyer, H. (1993). A bioassay technique to study the
leaching behavior of sulfonylurea herbicides in different soils. Weed Research, 33, 177-185.

Kazemian, H. (2000). Recent research on the Iranian natural zeolite resource (A review). Access in
Nanoporous Materials-II. Banff. Alberta. Canada. May. pp: 25-28.

Kropff, M. J., Lotz, L. A. P. & Weaver, S. E. (1993). Practical applications in modeling crop weed
interaction. In: Kropff, M. J. H. H. Vanlaar. (eds). IRRI. Book Publisher. pp 250-300.

Lemic, J., Kovacevic, D., Tomasevic-Canovic, M., Kovacevic, D., Stanic, T. & Pfend, R. (2006).
Removal of atrazine, lindane and diazinone from water by organo- zeolites. Water Research, 40, 1079-
1085.

Maeschner, P., Kandeler, E. & Maeschner, B. (2003). Structure and function of the soil microbial
community in a long term fertilizer experiment. Soil biology and Biochemistry, 35, 453-461.

Micu, D., Proca, C., loana, C., Podaru, C. & Burtica, G. (2005). Improvement possibility of soil quality.
Chemistry Bulletin, 50, 108-111.

Moorman, T. B. & Cowan, J. K. (2001). Organic amendments to enhance herbicide biodegradation in
contaminated soils. Biological Fertilizers in Soils, 33, 541-545.

Mosavi, S. K., Zand, E. & Saremi, H. (2005). Physiological function and application of herbicides.
Zanjan University Press, 91-102pp. (In Farsi).

Mumpton, F. A. (1999). Uses of natural zeolites in agriculture and industry. In: Proceedings of National
Academic Science, USA, 96: 3463-3470.

Payra, P., Dutta, P. K., Auerbach, S. M., Carrado, K. A. & Dutta, P. K. (2004). (eds). Handbook of
zeolite science and technology, Dekker, New York, pp.119.

Peacock, A. D., Mullen, M. D., Ringelberg, D. B., Tayler, D. D., Hedrick, D. B., Gale, P. M. & White,
D. C. (2001). Soil microbial community responses to dairy manure or ammonium nitrate application.
Soil Biology and Biochemistry, 33, 1011-1019.

Polat, E., Karaca, M., Demir, H. & Naci-Onus, A. (2004). Use of natural zeolite (Clinoptilolite) in
Agriculture. Journal of Fruit and Ornamental Plant Research, 12, 183-189.

Rahman, A. (1977). Persistence of terbacil and trifluralin under different soil and climatic conditions.
Weed Research, 17, 145-152.

Rahman, A. (1973). Effects of temperature and soil type on the phytotoxicity of trifluralin. Weed
Research, 13,267-272.

Ratcliff, A. W., Busse, M. D. & Shestak, C. J. (2006). Changes in microbial community structure
following herbicide (glyphosate) additions to forest soils. Appl Soil Ecology, 34, 114-124.

Reimer, M., Farenhorst, A. & Gaultier, J. (2005). Effect of Manure on Glyphosate and Trifluralin
Mineralization in Soil. J Environ Sci and Health Part B, 40, 605-617.

Saghotker, H. A. (2009). Effects to soil carbon mineralization of the different doses of trifluralin at the
different temperature conditions. Europ J of Soil Biol, 42, 1-5.

Sand, L. B. & Mumphton, F. A. (1978). Natural zeolites: occurrence, properties, and uses. Eds., Oxford,
pp. 441-450.

Sandin-Espana, P., Lanos, S. L., Magrans, J. O., Alonso-Prados, J. L. & Garcia-Baudin, J. M. (2003).
Optimization of hydroponic bioassay for herbicide tepraloxydim by using water free from chlorine.
Weed Research, 43, 451-457.



V00 e ilitee polie oot b el 355 CemgreS G il Sen 5 oginy

34. Shankar, M. V., Anandan, S., Venkatachalam, N., Arabindoo, B. & Murugesan, V. (2006). Fine route for
an efficient removal of 2, 4-dichlorophenoxyaceticacid (2, 4-D) by zeolite-supported TiO. Chemosphere,
63,1014-1021.

35. Solbakken, E., Hole, H., Lode, O. & Pedersen, T. A. (1982). Trifluralin persistence under two different
soil and climatic conditions. Weed Research, 22, 319-328.

36. Villaverede, J. & Brown, C. D. (2008). Adsorption and degradation of four acidic herbicides in soils
from southern Spain. Pest Management Science, 64, 703-710.

37. Walcarius, A. & Mouchotte, R. (2004). Efficient InVitro Paraquat Removal via Irreversible
Immobilization into Zeolite Particles. Archives of Environmental Contamination and Toxicology, 46,
135-140.

38. Zand, E., Baghestani, M. A., Bitarafan, M. & Shimi, P. (2007). A guideline for herbicides in Iran. Jahade
Daneshgahi Mashhad Publishing, pp 65. (In Farsi).

39. Zhang, H., Kim, Y. & Dutta, P. K. (2006). Controlled release of paraquat from surface-modified zeolite
Y. Microporous and Mesoporous Materials, 88, 312-318.



