Downloaded from ejgcst.iut.ac.ir at 3:08 IRDT on Wednesday September 20th 2017

ey L)\S«-g\:/r.n:)l.e oyl / (Ul.g:; Jo / gl glacis 0gb o r_,lﬁ

eL*S/t_é.L’L'ir.a‘_g\.hcuﬂ 3 r.:o:\swﬁ UM\S BENTEPN, r?w\;'a.. ;'

S Ok iS5 (Lycopersicon esculentum L.) K ja> 55

Y o \ . .
[QARATAZALY UAJ..J.J @JU VYA /XY sl s @JU)

e S~

2 oSG S o 4 IS 5T (K5 Sa 55 olS g 5 S Bl s 3 ueslS b 555 5 el ST gy g ssite 4
053 555 5 (i) 53 ¢ 55 5en YOO/Y 5 \WV/S ANA) (555 gehams dw Il 5556 el s 2l ol JulS 5o sy £ b (I
ol jles polad s (WS a Jgons) w013 Jghoms c ialedl cpl 55 590 (ad 5s oS e VoYe 50Ve YOO) oty pelans 4w
S dle ady; Jols oS il slapldl 55 595 9 v.:ml:.“_ s‘..:.oals chle (sl £33 0395 33 38 V‘“\S ey Ko Yo bl
iy 3 r,_..»l:i,‘..:u.u bl o Sols g LS dll.l.'ﬁ Jolowe o g9, ke ol as sls gl @l:., %A 6;‘3‘-’“ 05 9
AL Ll s 55 5 o2l S Rl s (55 20 Bl 3 s B Ay 0 sy CBE I e S Bl
bl 55 epe s s S5 edalie 5, Chle p 55T oK Bl SR eeslS 5 ey CllE (S s I ey il
23 ety Clale 15l e K15 108 gl 3 (55, e !5 A e 3 5 el () e 4w S pl NS
oS 53 S Sl I s, CBIE L Wl s SN e 55 ey 5 S35 el B oyl S 18 U sl
Jmlie 51 as S ) Clile I3 s W el g 53 o ey S 11 L o e a8 Sl ime S
oL 3l sl dal s s (S b as g la e 0 e 53 (5, Sl 5 Ak el Sl 5 S 65 5 et

sl g ((Ad) (e iz 31 gl eslS 5 iy 5 (21 5108) e Jolits 1 0aoslS 5 (555 (K par S

(St Sl (pliE polis (S olis guldS slaesly

Ao a3l S w03 T il 5 SIS sk 4 oS Sas
3Ly pelie gl wlind du:jfbjluiﬁ)p\,u Y
.(\Y)w\v.:,a;ls
e SE et 5l S S 3 a5 S e s g el
s oS sl bls 0 a8 osb 4 sl s e DG
I sl o on3lS . OF) 3,18 o i 36 OaLS

et D e e uﬁﬂ@‘_&,@vsﬂt& el

Ao s
M\J@@éwlwéuéﬁjéﬁﬁ&ﬁ
CL;IJ\_&A CL‘)JJ(J\.\M LSLA./\:.M‘ LJ})\S cbhw,dlb) a};‘
Meqw‘uwb‘uu‘@mjb‘)ﬁﬂ

) 3,8 o sl 3 eslinal 5550 adis 5 Caliis gla S
i Sl lacdles 5 b wlbe (il 5l Bies wasls

L ‘Hbls ;,._SLOJ u_l_.p\ CM.A (/\) J}—‘:'Q—‘ Jbi Jd...u).\.:

o)

:LT [T J;-\_g 3y (’L::' NieHNR!
Dlhool Dl s s 5 (5355155 it 350 Y

zaghasemil 15@yahoo.com : S =0 gy (DL Jstae *


http://ejgcst.iut.ac.ir/article-1-481-fa.html

Downloaded from ejgcst.iut.ac.ir at 3:08 IRDT on Wednesday September 20th 2017

ey C)\:—-g\:/r.n:)\.q.g oyl / (“JLG-",' Jo / gl glacis Ogb o r_,lﬁ

@ L5 o medlS (medlS 5 (, alie ol Cle 4 L)l
Sl ok S G 4wl s gladl 25l gl Sl
53 el = Sl Gl STy b alie Gl v
(5) &S Canilas 635 Sy s Jb slaelKlr Jlal
G50 03,5 Ll L agm 5 S oo eeedlS Clile ials
SoolS (V) OLSan 5 Js cpmamed Ll 0l sdalis
03 4S alS oS S, s 1 mﬂﬁlsch—ﬂté}‘)d.)\jﬁjs
Sy 53 Oladllae ls Jrals canils 18 Ve S ¥ ckle
S 53 |y (55 2l o S5 5 peedlS it
Jol o L il 03,5 asiie 555 4 oedlS
°Mu_ﬂﬁglsd;b§ Lyl s s aS (Ss e S5 (6555 e
a(P) b e LS (g g Sl b 4 osd s
33 3l Gl (6 A1 oS Wilosls OLES udioms (IS 55
588 g 5 olS Sl (Al S8 @ el (s ol
JET o3 oeSan 5 (VF) WL ansly las o8
Al w2l ol sl sl e ol S olis
5 iy g wenlS e Sl Q) 0LlSes 5 5Ll
0S50 5 Kl en Ja 5 5 glpn Sio 4 OF Ui
ol o PSen & a5 LS IS L sladle
20 e 5 ols G fpizman 5 il QLS o
ol cble 5 sy gl bl g eslS SE o pa
CiS bl s s Sbar S el Calie slapldl s sl
eslS clale nlEl as S jaseie O b oS (S O
s odar SRl e Vgas Sa Yot o aly) e o
b e g ST 5 ods S s bl iy g3 e cpl chle
Wl s, alS 5 s gl bl Sesll gl
5 el Jolize 5 Lol (glo il aalllas Goa L Ll o
e S a8 LS 3 paslS Clile alS g,

sl b S

Lhujo")} é‘y
i S o 6lS e 53 VYAV Lo 0l 5 asllas ol

= 53 Gasy ole Cble 4 S el 0L Dl
Slyze S Gosb a4 Ll o Al S 5 s Cdd @ (,_:,aslS
P el S e L Al e B gle0ssls
L i ol o culs) Gosb 5l 1) gl b
Bl 5 ey o 358 13 G o Bl b5
D il o S, s L ATPe Slled s i 5o b
V) Sl 0l o 2 3555 5 2 3 3850 258

Shie s 51 L & ol ed e 5 (95505508 03 ekt
3 S dns by b el ( alS el 5o s s
505508 S el (V) Sl 05515 0 rage ploend
J=ls s Ol JLasl 5 e ol & sk 4ol s @
o oS 3 ey a1 ASb e s 5 el
oS 3 il g Po 5l St el Jlad Lol o)l ezt
sobyable semg s aS s yls sy el cpl Lol
sy b OF Gl 4zt 5o 5 ady) e 3 3 o
o= 3 S s I sl 6l e lie S 550 5
53 ey 3 L 530 (5 0y 2B 218 s by e VS|
eLSJ_ﬁ-b):)Jaf;u):fa_;pO_ﬂcibdijq\ﬁ
sl iy glacble b gy s opl w0 1o
S Al o3 edlS e e S G il Jsene
ey 2B Cil e d 3 b > e pl B
(F) Lk

e S0l Al Sl ey 55 e SRes Bb
o S Jpdoe 5l 65,5 (V) il s 0y Dl 550 5o
5358 ol sl - s Z, (OH), b Z o0
23 S 2 S  Sppme e U 5 lan s O Ll
STt b S5 oo a b Z1 o)y 4 olS 50
9 asl o el sl s el s sd e esls Jla!
0) s5d oo Jame oler fow w5 s o

saab wlis e by S Skl 655 5 a8
50555 sy SIS (6l p sl AL al ol

oy


http://ejgcst.iut.ac.ir/article-1-481-fa.html

Downloaded from ejgcst.iut.ac.ir at 3:08 IRDT on Wednesday September 20th 2017

...,cﬂ:sbn‘_;u‘.;w,;‘,;,ﬁjw‘.s,u,ngﬁ, sSles g sy M) anslie

o3l 3l oy ((08) Jsmame 5 3 Ikl (sla S, lwl
T s Lo 5 lty il ALS slad ped (530
—ole o kle 5 (Flame emission spectrometer) (glala_i
S W ] L;‘A.La_& L5o5| u.)? NEC .kw_jj V.:AJKS} S
Lassls 5Ll Jdos 5 4 35 SAS L1531 p 5 S a4y o
ansslio Oyasl 5l eslial L La Sl aslio s ol
et 10 5 7Y dlazl sl 3 (SCls glaels dx Sl

35 ey JoST Ol S T 5 el sas 5 A

S s pobe chile , bl gl S
obe cble bl slales i bl 4 =k
Ly aS sls 0Lis s ol el V Jpir 3 Sy ol
éﬂ)}é}‘)ﬁ)k%&ﬁﬁégwcd))dw
by O o iy 5 (0 SAS 2 p S ke A/TV) Znl e
Vo¥/YE 5 VoYY S 5 a)Zn3 3Zn2 L ajlas 4
S Spas (S5 (VS8 5 (p S S e S e
V.:_ANL:\._J. JJ:)LSCMZ‘JUJHL;‘MJS‘SJ:M@)LS))QH&
4"u‘bjfﬁatsﬁﬁ‘”ti‘éﬁ)mftﬁj|3@“xs‘b
McMszjwjééjjmdeéjjk
SIS p eesls e (b el gl LB 5
JS8) il ralS oSS e S e AV/SY Vo ¥/Y4
P38 WA L;;aﬂ.);‘ybd,ﬂ&fd))}wl& JJLS.’I.AJS‘(Y

(\ d).k}) J):J )‘.}k;";u

Blo pols BlE 5 Glesl sbasles S
lasles s 5l das e 0L Y Jsd glaesls S 4,50
53 Wl ol 5 gy Bl s les S bl
Sl sl sl 5 08 il s T e

AU sy cble (a8l e s Bl s e

oy

S S oS (655 Olghol Ol rbs s 5 (5558
L o8, sl 5l (K g8 cnils ¢l m e S 050
)58 5 p ey St )ls (515 P81 51 S Olge 4 (Nora)
Loyl s eslinad Olgiol Olinl (gols gaalsdS s cils
Lyl iy g edd i S ule Gy (ggimen L35 G35 s It
25 phie LT L Gay YY b Sl ey i S 15 lalblS
SLa0la S a JUisl oslel S 1 aw glalis wods J 28 Lol 2
ol sla bl sl S (s 33 Sd (S5l
Solal S o b e ol o (i, nl 3 LS
(Ul e am amay) Hopald 5o Cugd P BT b (gl ks
5 Gialasl ol s S o Wlol OIS & 5 @aS e lau s
JosSU oppo w5 ol JelS S sk (s5bl - b B
MIA) ot 53 55 Sl Jald gl 555G el s 1l
5 (= s rj_fbi.:ﬂ Zn3=Y0O/Y 3 7Zn2=\VV/§ (Znl=
K3 =)eYe 5K2 =)o KI=Y00) mha w3 oliy oy
05 55w MIA Olye 0 555 Il a5 (2 55 0 S e
Olan ;2 5365 Joo YOO Oljs 0 oslty Il elas 5 2 3
b 3 090 o 5 S sa e gl s al slackls
b alle s ol 500 i e el LS e
Yo Lasles oloas 3 glicd Jpdowe s o halesT ol 53 oo
3 S0 eSS DL eSS
(CACly 2.5H,0 ) worslS 1 IS a3l o 5 4 ol
el ol S 5 (Z,804.7TH,0) 63, oW sor Kol
5 e 50 enlS e gl L eslizad (K5S04)
I3 572 s les ) sl S N /oY s lons
Sl s ZoS0s Nsao/o) Jsloes 51 2l Lo 00 5 Y0 5
o0 Jsdoms 5 I e VPP 5 PA (o K3 K2 glajles
Sl ek ge a5 1S Jsle 1) P04 KpSO4 Y4
RCPHITRRE
AL s gad (ls £33 Al 0) 23050 Al e o
6 e 5 S Bl iy, il oS il e 5

mﬁ.}lj}é}) cm_wl:a“ J_..aL.P o ble ng_;oju.,\ LS‘)J A


http://ejgcst.iut.ac.ir/article-1-481-fa.html

\Y¥AY Sl o)l o ke / el Jo / gl glacis Ogb o r;-LF

S5 5 ea3lS 5 5 ks ey Gl slles ST ity 4o ) Jor

e Sk o2 e

cd K Zn el e
IAAVANGY AR S VAA/QA™ Y Sk
OAQ/f\ Varas Fo/p¥mS A 7n
MYV AV OVA/YO' A K

Vol/q0m o/¥qns Do /YO ¥ ZnxK
AD/AY o/¥\ VoX/Vs V& las

ALY Vo OV YO/ e (L) O i o i

Downloaded from ejgcst.iut.ac.ir at 3:08 IRDT on Wednesday September 20th 2017

*

Qﬁ.}\b Qj.a)T mb\ﬂ)b@u ij (J& _5./.0 ‘5'/.\ th.w BE) )‘JL_SLM u.:.?)?su ns * K

a a
105+
s 100
£
E < 95 b
o [=2]
=€ 90
[}
(&)
8 851
80-
n1 Zn2 Zn3
treatment
‘S/ﬁ('ﬁ"'\‘lswﬁdJJJw;‘-\ JSJ
a a
105
o
°
o —
o
=X
2>
cE
S—
(&)
=]
o

K1 K2 K3

treatment

‘fﬁﬁ:lswﬁr,ﬂl;;,kgjlxg}s.:

o¥


http://ejgcst.iut.ac.ir/article-1-481-fa.html

Downloaded from ejgcst.iut.ac.ir at 3:08 IRDT on Wednesday September 20th 2017

...,wlﬁdu&y}aﬂng,u,a;gﬁ, sSles g sy M) anslie

Bl 3 0203l 5 (595 el CBIE S lesT slasles ST ity w8 Y Jpaer

Sl o Sl ol g

o ; ] o

°o/YA™ VV/ oY o/oQm® Y Sk
AY/AR™ Wov/YV VAR A Zn
Fy/ovs 14¥/51 ™ VAV Y K

OFIAN™ VYo AN ¥ ZnxK
¥ VYT V¢ o

Y/ YO/$ o VANY (1) S i e 2

L')_,Q\: Qjﬁ)] wb\ﬂ)‘b@m Q_gw rJ&j/\ chﬁﬂ): J\:L;ZM g__,\cJ)SAJ_nS_g**

FBl 53 sl 5 (59, el SBLE 5 555 Ll Sl 5S0le amlis s X Jguer

K Zn

) (mg/kg)
¥/40a VA/QYe
O/fva Y0/°Ab
o/#\a AEZARE:!

Cd bl
(mg/kg) S
Y\/Aeb Zn,
Yo/\a Zn,
¥V/-4a Zn,

Al o 1O s o SSs Osasl el o Sls e O] B At S ie G G s Bl &S e, Sl 2 o 53 *

58 L oS sl 0Lis LapSols alis 5l Jols ol
= B osbas iy s e ol Chale (g,
P @ b 5L R CRUPSEO U P
o=l o Sl e ad s ey 5 (S (eedlS el
AU ol Sale b ol 5 (555 Jlie oy

(F o) s Sl gmn

sy pole 5 Sralesl slasles Sl
Saman 10 w53 g5y ChlE el Sles s o
K1 s 53 (OFYNY) 555 chle o i o 655b 4 s
TN e 3 55 Sy s el e S aalis
ogme a3l S CBE ajlad S 0 S s e 6, RIS

(9 d_}.l})b)u oK:.NJU,a.:xZ;J;—)J

o0

23 pedlS cble csls sl m»;lfd,ﬁl.’cﬁ et
SRl L g 0SS e S Jee YVAS (65,5 U5l pelane
sl mﬂbuw‘)b Lﬁjbu—'*‘“‘ k):ﬁ.;\JJ‘ ;ngjﬁ,_]él.é
);dl_w);muls@.?;dj;:.ﬁas@jb@.ma,um
Dju_k,a\‘\/“\ }Y'a/\ bf\f}é}) rjwjr}.} C}Ew
L Ol Jolize 51 5 el sles (7 Jsdr) 350 0 S5kS
Jj—“)\bw*‘°"\—“;’6j—‘§°J“’\—"j—“puwa§J)

Y Jsa)

iy pole chl 5 LT glasles S
T 2l das e QLS Y Jpdar slsesls 4SSl
1Y g 53wl 53 sy Sble o LeS (g il
Aty el 5 eslS Slale o S Sl o


http://ejgcst.iut.ac.ir/article-1-481-fa.html

Downloaded from ejgcst.iut.ac.ir at 3:08 IRDT on Wednesday September 20th 2017

ey L)\S«-g\:/r.n:)l.e oyl / (Ul.g:; Jo / gl glacis Ogb o r_,lﬁ

ayy 53 0dd g Se3lul ik ol GalesT glajles 1 slols 450 s F dgis

Sl Sl o e
LS’UY ey
Cd Zn K
¥0-0Y/4ns \ eAY/Ans °/Yns Y Sk
De##\/°ns YYAo A/ ** Y/Y¥ns Y
Zn
\ o ¥VeY/Ans Y¥¥/4ns \/#ns Y K
o sk

#YYYY/eons V\YY'\/Ans V/0 ¥ ZnxK
FAVIA/ 2O¥/Y o /% \& o
YV/¥0 YY/20 \0/74 Cv({.)

ok

Sl Oga3l el sl me sl pe 570 5 Tt 53 Sl e S Sams 5

ayy 03 edlS 5 sy el CB 50 sLled ST Kl dlie S 0 g

K Zn Cd hl

) (mg/kg) (mg/kg) S
O/AYa Veo/#¥c Ao\/0a Zn,
/b Ve)/\Yb Mo /oa Zn,
O/°Vab \##/4%a V¥e/oa Zns

sl e /0 CJGM 53 5SSls el plad Sl e OB BB Wt S i O S 3 Pl oS 2 Sle D5 s o

sg 53 0dd (5 803Nl 21iE pole p ShlsT lajles ST bty 45 W F s

Sl e ke a5y GL;A
cd Zn K 3! S
- VY rens o/ s Y S s
- V) o/q ¥ oJEA™ Y 7n
- TYVYET o /Y Y K
- * ° ns
YAA/Q¥ g ¥ ZixK
- INZAT /Y0 \§ Uast
- Y4/0Y YY/EA (L) O i o

Qb/\'v.: Qy)]wb.f)‘)w Q)Uﬁ CJ&)/O}/\ C}bﬂﬂ)))‘)&# %}4{1’15}* Pk

ol aS Us jasie K e S olS il gla o Eou

AL b Sl 4 e aly B 3 (555 ole 6‘9)}#:\5&;‘&Aﬁ

)ABLN)L;‘)_AM)JLA‘J)‘JJ@))JV.:AJ[SUJD-JJ J"["S‘AJU - ] 5ﬂd)) 5 Jos C] H‘WJJJL

0f


http://ejgcst.iut.ac.ir/article-1-481-fa.html

Downloaded from ejgcst.iut.ac.ir at 3:08 IRDT on Wednesday September 20th 2017

...,cﬂ:sbn‘_;u‘.;w,;‘,;,ﬁjw‘.s,u,ngﬁ, sSles g sy M) anslie

ﬁé‘s"”u‘iwjf
)gﬁau@;au:.atsupwtﬁgﬁ)lss;\wm@u
J.qﬁ@\o.idj(gf)du‘@))olﬁg&udwrw
ol b ass Sl pme (bl Blod w il 5 ain; 53 RalS oyl
uiﬁljgi,_pl{(;)hu_;x;)jb«{m.ﬂl:icﬁ]ﬂb&bé\mﬁ)
Rl S s pasiie o S S s el e
éuu;@j@ﬁjkaﬂjg&chJ)Vﬁb‘w
NADPH b fals 5 b 511, (ROS) g 5mnS) Jlas
A S e g s 05,801 Jlsl eSS 5 5]
Aldas Jals ) el dsene chle 5o 55 glac e
L oenslS 5 il o GRalesl ol D3 e sdalie s
OLass ObT sl wllae (VA) OLSes 5 Sl Slallae mls
cble bl eel S oy o3 035 ablal as Lol
&GQ)L&J}W‘QUJJRoLﬁdugﬁ)JM}E
6L_A&:a_]4l9 L 4_:$L> Js_.i) OLAL_.f)J V.:.Abls Q‘J.AA L L5€'>}3
bﬂ)ljl_g..l.io.kibgsblr;}l;ﬂ¢;uk:ﬂ\°°) Qe YO
4‘5[:6;)_%5‘).’<=J§A5L:Af° d‘ﬂ%hél}w‘)}wbﬂ
;us‘@gﬁgé&)}kgﬁﬁﬁ%w
J.ZL:&A ol._.f Ja..w}: V.:ﬂ}ls uJa-JJ v-"‘""b‘:’. &QM j':;b )|

S S e
uiﬁljjj_]é.;,a«_féjj:J.ULSAS:\:QLL;@&;‘JLSJJEQ
u—.’.bé‘v—" Hlade @ ‘u‘<’2“"}§ LS s e3lS ANl S
S 03 aeedlS Sl LalS s el e85 (555
s el il 3 edlS Jnal 1 sl oS Ak ol
Wl 03 43 S5m0 Ady sla el S2alS L OT e
W) 03 peedlS et JalS Sol el 5 (ren
s e Bl 5 aday 3 JalS ol e s s S s Bl
SalS el sl imn s 41 ety e I U 3

A LASJ.: L MJSC:.JJ

ov

e 3 635 Clﬁ—w o=l (’@ p-:"ls chl (S,
o= c,l_:.: gc_“e\) s sl oles |y L;JKA.‘J ol sl
oS 3 Sas 5 peoalS a8 cal e 1l LS hes
e S bl Rl il s S e S
sl 03 olS les Esu 3 edlS chle 5

3 mﬁ:ljg_l'zl_éj_gdjjgj_hmcjbd;\ S0 3
Orizms 3 (ol 505 55y ek 5 LS S elS
L eesls ol (St w555 05,5 Ll a5 Llesls Ol
S5 glede Ll (Ve 5Q) s o ialS OV pames o
D 3 03,8 LI eslS Ll oS Wiles S 5155
@_A(\\) OLLSan 5 (g9 LIH.OVO) Ll e il S
3555 oS 5 e Ol )3 uedlS 5 (S5 o RS
L S sdalie

S
5o glil Ols= slas s S chls o b
Ol e (pdles [l das 0 55 @S oS slaclale
ol S oS 5 mlejgj_?ﬂdj);lqs.u*i\;
202lS 5 Sas sk 5 oLS il (ALS LS 4wl
3 laallas b OF) OLSas 5 e (V) Ll Lo
AL S L3S sdalio w0 53 535 5 o380 peast
el glane oS Cilises Slaellil 55 sl (555
Cel o Ol Sl bl csn, oL slaclale 5 a5 6,5k
03 plea Ay s V.:.AJ[S Ol a5 B 158
Sl alsh Laai ) el Clle (g5, e & -
Aty an oS s ol s ol 4 S el asni s
o IS S 5 s e s ls (S LS
oSS g eld SO o S ol glackale s wal
3 a8l ety lad e BTy 53 IS s —eslS
03,5 BBl o EaLS nslS el b el
el ply 5 S e il uSaST LSES l0 5s
bl Il el OF s a5 asly 2l T esls

O 25 5 0 2lsn Sio 4 ady) Sl a8


http://ejgcst.iut.ac.ir/article-1-481-fa.html

Downloaded from ejgcst.iut.ac.ir at 3:08 IRDT on Wednesday September 20th 2017

ey L)\:-«-g\:/r.n:)l.q.g oyl / (Ul.g:; Jo / gl glacis Ogb o r_,lﬁ

oalaiw! 2,40 CLA
QoY LL)‘J@S céjjﬁt..:.s ({}L& J"':"" 6)[&3‘]‘..4 AYAo Ct&:ﬁ-ﬂﬁ 2

BE Mbﬂ}ﬁﬂjubjm4w osle @jﬁwb.}mﬁ:lsgmf ubj\ RARA u..;)ﬁ.ﬁ Cf’t‘d‘%’: Y
OF=FF :(NY O 5 Skt o S

LS 53 ol ole clile 5 iy Oliw S5 n 5 gla arls v:‘,Jtsﬁs‘u AYAL L Gled g 55 B Y
FP=00 (1)) GlilblS oS 05 5 pole aloms .S O S Ll 2 5o S e S

MVemVoh Slomio g b SLLESL Ol (6355LES 3 by WYAY OB 5L S 5 Sled g gz p o SoSde ¥

5. Allowey, B.J. 2004. Zinc in soil and crop nutrition. http://www.zincworid.org.

6. Aravinad, P., M. Narasimba and V. Prasad. 2005. Cadmium-zinc interactions in hydroponic system using
Ceratophyllum demersum L.: Adaptive ecophysiology, biochemistry and molecular toxicology. Braz. J. Plant
Physiol. 17(1): 3-20.

7. Broadley, M.R., P.J. White, J.P. Hammond, I. Zelko and A. Lux. 2007. Zinc in plants: Review. New Phytologist 173:
677-702.

8. Benavides, M.P., S.M. Gallego and M.L. Tomaro. 2005. Cadmium toxicity in plants. Braz. J. Plant Physiol. 17(1):
21-34.

9. Cataldo, D.A., T.R. Garland and R.E. Wildung. 1983. Cadmium uptake kinetics in intact soybean plants. Plant
Physiol. 73: 844-848.

10. Choudhary, M., L.D. Bailey, C.A. Grant and D. Leisle. 1994. Effect of Zn on the concentration of Cd and Zn in
plant tissue of two durum wheat lines. Can. J. Plant Sci. 75(2): 445-448.

11. Chaoui, A., M.H. Ghorbal and E. El-Ferjani. 1997. Effects of cadmium-zinc interaction on hydroponically grown
bean (Phaseolus vulgaris L.). Plant Sci. 126: 21-28.

12. Ehn, C. 2003. Cadmium review. Nordic Council of Ministers 1(4): 2-22.

13. Hassan, M.J., G. Zhang, F. Wu, K. Wei and Z. Chen. 2005. Zinc alleviates growth inhibition and oxidative stress
caused by cadmium in rice. J. Plant Nutr. Soil Sci. 168: 255-261.

14. Mckenna, 1., R.L. Chaney and F.M. Williams. 1991. The effects of cadmium and zinc interactions on the
accumulation and distribution of zinc and cadmium in lettuce and spinach. Environ. Pollution 79: 113-120.

15. Moraghan, J.T. 1993. Accumulation of cadmium and selected elements in flax seed grown on a calcareous soil.
Plant Soil 150: 61-68.

16. Page, A.L., R.H. Miller and H. Keeney. 1992. Methods of Soil Analysis. Part 2, American Society of Agronomy,
Madison, WI.

17. Sandalio, L.M., H.C. Dalurzo, M. Gomez, M.C. Romero-Puertas and L.A. del-Rio. 2001. Cadmium-induced
changes in the growth and oxidative metabolism of pea plants. J. Exp. Bot. 52(364): 2115-2126.

18. Umar, S., I. Diva, N.A. Anjum and M. Igbal. 2008. Potassium nutrition reduces cadmium accumulation and
oxidative burst in mustard (Brassica campestris L.). Elect. Intl. Fert. Correspondent 16: 6-10.

19. Welch, R M., W.A. House and D.R. Van Campen. 1978. Availability of cadmium from lettuce leaves and cadmium
sulfate to rats. Nutr. Rep. Intl. 17: 35-42.

OA


http://ejgcst.iut.ac.ir/article-1-481-fa.html

