[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

VYAV liaals ¥ oo jladi oA ala alra Gy 3 oS o gle 4y 83

B O gl G dd p EDTA 9 oee S &) A o 2
') LA AT gl g Al g Ay 3 yualic

AﬁAJJ\bM\J:\JBd#‘GAL}'Ach)T\S\J% MJ.L:S

oS

L s EDTA 0% (U¥50 505 Voo s VO 0 (Y0 v (e it glaculale b <)) lacus il
prelly O Qa3 (L0l 81 5 SR G g4l Jsh 3 s GRS dad jlei Celu VY- G 4 EDTA
A 3 (ue pand a8 saalie EDTA (s o boad Jlasi gLS 5o (38 Jslae 5o e cibale (i) 580
iy o jaie caanlS Ol Jpe coea lale A B L g Sghn ol sl ol 98 Al 40 G (e ) )
) Jsb S G5 Uil 8 50 0 L EDTA Jles) iy (GalSus alls () o8 glussas 54y 50 08l
el 3 5 i ) ady)y ) Gue st EDTA Jlee! 28 i€ Jama 4 aally (g0 s (alS
252l |y (e ) (230 it garsa il il S EDTA JS o sl i 50 80 jualie o jue g 2l halS
LA s

"

dadla

e S e S 55 LR 53 S5 s 3 sladl 3 1 (s sk 53 5 ol (55 e (JEI 18 (Cu) oo
il A gl (NS Siae G 5 s (o ) I by ) eoalal (slacuis yy Glatala
Olsiear Cu slags YA V]l ES50 isaysn sdiBan 5 ok o)l audslic ¢ sl
sl Sl C a5 S s ((SOD) U sy 1Sl 00 Cu/Zn Osped W 31 51 (5 b 2 ) 58U <
i) 35350 CU™ 5 Cut il 4g ol 3 Gae 200 S8 Sl Ji8 Gl 5 cpilbin sindly GSY ¢ lass)
(03 DNA 4 4ai )3 4S 3 a5 can JpnSsoua IS0 3 5ie Cu™ 5 Cut 0w sl 4302
DS Cite garse nge e by Qdale 3 ol L [V Jasle s caad 800 LU S ge s s L
iy ) Cailes 5 sad 5 23 ) ofsla (Bl (Bae g2, oo sladilin ) 4S 2580 ol

LEY][Y  Jd
Gl a8 a8 S0 ofL Gl ) e placlla o LS iy ey Ol sige 1) 0w 3l Jeas

o [V 4] sk e 0213 (s Jasm 5 ol a5 S0 33 b 31 5 25 s n 2208 s S0 (JlS

r;.utg Osn Sl g Uﬂ‘(“z"""u‘:} (ad jiie ‘*JS EDTA (U “LU'A JTEN ‘5&55\3
AY/4/) /\w)ua ATIAS Sy ja

). Zea mays L.
1Y)


https://system.khu.ac.ir/jsci/article-1-1228-fa.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

Ol St 5 Sl 5y adphal copalic (A 5 O e g a0 Gl 3 EDTA 5 oo Jilie & ) () 30

L 2l g i€ 2k ad ol slacSIA (55 2l e 4 o )il € s s & 3 @l 3 5 aas glaculale
A 2 pa b 4g dbAS (la Juen 53 Ylaia) 48 2,8 G gea (b mha 530 58lL (slaannila ) ik
L i€ a gl (8 318 I ol 2 2 i e 4S - pald (sl Ol (slada 15 3 W ausilSa ()
R sl Ol ynd S Sle sl 050 Gl ool 5o oam slacilale ad 43l ) 58 sla
02533 60 (EDTA) ) Sl 155 (el (60 ol aiila ¢80 <l 38 St slasaniSaidls )

LS Jaws 55 8 3 4y 00 1 GacSIA Z3lal () 48 la a0 2 2 s e oaliind LASIA ) ) la
Dl 43 053 50 1) Ll A4S disde (SRS a3l Tialk 48 Cul sl saly gl (sl 4y ala)
GEOIR (Yoo )) OScan 5 asl aia3pa St (uSliaS o5 4BLE 3 e b 5 35S e 438 (ol
3 Gl 38 a5 4 by abs 4 1) o a5 S ) & 38 S a3 EDTA 4S ailea S
O Q) o Jie 5 Canl o2 Cams i3 sW4Ble 43 Cu 5 Cd «Zn Pb auile (8 <l 3l Jum) g
ladiy ) pehaw 43 3B o0l dgma LI 4 0 EDTA G B30 RIS 1) (58 a4 3l 50

) 7] LBl 4 laat ;) o JEE) B o) ined S i

LS TSREIRY

% +/) Jslaa L aiin Vo Civady oS 5 8 o5 JLaS Ciliiat 58 e Sl 4sed 5l a3 gl

V8 el 4 a4 (o yiy gyl diadiealy s 5 Gl SLS haie il b aey 5 S sbean HeCly
O 3 s ) Gy Ol o b 8 ) 8 ) S il an 50 Ve gled o oyl o el 9 Cane 4y CadS 4 o))
4S 00 00 Jy il Gai ey ) saliiad Uy G 433K s 2618 355 5o gl Ol el sa o dagi i
S lagh Jaly o caing e S ol el o ysa gatd K ) 58 jlade ol Jala jo i€ 51 Jd el VY
Ty 2 doald Jgydm aadndl ;8 il wda 0 YO 5o 56Kl Jals 5o La iy i 4 dlS Gu g
e calide slaculale Ly 2 ga Jolaa Yoo m (s stine CodS slach ya JA13 40 5 4m slaciuu il
Jbati 8 L (CDR)A2bai SalS & jla llE o ile 1 iad Jeitie (JY sa 5 5ae Y oe 5 V0 00 (YO ¢v)
A ealdil (CuSOy. SHy0) we ldl s 3 cCu slad shaa 4agt () g 28 alad) ) SSY 0 jlad 58
Gad o Sabcelu A g Jlidigycelu V7 (5 Hsie )l CdS QU o celu VY v Chae 4 G p4dila
5350 (b 3 [YO] aiid K ) 58 04A0 Caysh ) 5 (i /50) YY/YVOC lad ¢Sl Vo v vn (5 )0
Laddy ) S35 5 U el VY i 5l Gy i (gt )y S0 S5 4 8 2K 58 Jolas

Ll gad CSEA ()5 40 S 4S Watla )l (A 5 SSEA ()35 (ol (51 Wl g 0 S 3R 2 (5 56 Sl

V. Lombi Y.Zea maysL

YYY


https://system.khu.ac.ir/jsci/article-1-1228-fa.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

Ol St 5 Sl 5y adphal copalic (A 5 O e g a0 Gl 3 EDTA 5 oo Jilie & ) () 30

Os) 0 5 b sald L3 1 jae sLESL 2 Hhie L b 5 Cad e ol )8 Al 5 Ly ) «cadla
o aLS o /e ) Cnlia Uy sl 5 L SiR (a8 K1 el FA e 4y o) Sl aa ja A

<3 52 EDTA 5 oua Jilila ) ) 2

Al g Gy pa 4 Cu alide glaculale o) joa 44 (EDTA Soxw 53 Swd) EDTA +/YY mM
0550 ¥ s il 5 cadlial 3 sa Jslaady 54gs UV 50 5050a Vo v 5 VO @0 (YO ¢v) oliia (pua
sh oS ()5 oad Culily y LadaalS jlag caclu VY ) asy [V 0] mad aals cadS o A jo @)
A8 b)) e jlat LS 53 S 5 e i cannly () caa ualie () e 5 aanlly Cudi () e el
S S 4y 488l i K o) s s o 1l

Yo mM KC1 Y+ ml Jlasi s cie b YF e 4y &30 555 T slacin jaily Gl 31 o) ol )
O o Bad et (ee Calide lacilale Ul Gl L (gl 5 Cand ) Gy o A3 Gasa 5 238 Rl 3
' i gibald ol8in L JALS den siladls slan 53 asnlly (5153 05 0 e s 025 CaBla  Ladi ga cac L FA
PPM a3 CuiS Japna 4y Al Gl aanlly Of Jae caanliy 0 jlailial aie ) ealdind b g a8 (5 5% 5l

[V ] Alsa

alis 5 8o 31

Jslae 3 525 cp)si allan sk 4y Saa ol st gl 54y Sl a8 +/) ualie (80 1l )
ralic lme Gaps 5 2d s Gel P 53 5 VY °C Gled Lo ((V/V) V/F) el SIS -5 i
IVF] 2 e 31 T ol i ol Alius 5 4 aanly 5 0T carnlS o hria (e
o ol 1Al (sladald

LA )l sai 4ad )3 a3 saliind TJuS) 5 SPSS sl slasli ) la s sa Ay s Wodla Ul

Sl ) SG 4 6) £+ SE saiad (LS s g (sla L

Tl
cble Gl 3 a8 sl gl (Gee Cilide slacahle jlag cad 52l Gl Gl goalh e )
204 dilaie e Ko Gpsa dn S8 ol a8 08 (K 550K Hy 5 Ganse «d GAlS 53 (e

el s 5 S8 O geadn K panila sl 5 Ko peecilale Gl 3L g2k el X

) .Flame photometer Y.Shimadzu AA-670 ¥ Excel

\YY


https://system.khu.ac.ir/jsci/article-1-1228-fa.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

Ol St 5 Sl 5y adphal copalic (A 5 O e g a0 Gl 3 EDTA 5 oo Jilie & ) () 30

i 02D 03 )5l ) lasal jo laddy ) Jsb 2 EDTA ol et 40 0 1 5 (olefidn G S ) daals il

Jsb O clale Gl 580 L aS ol o b8 o et LS o ady) dsh s W ) duals s
552 YO cille 5 aald py ady) sk 23 EDTA 5 0me pl 58 Jlei () Jlased)uloe (3818 5 4y )
55 YO 5l VL slacuhale 5y 5l 38 EDTA O 0se Dbadi Cand (sladd sai 43 Cuand ue )Y 5
4S a5 023 Gl 3 EDTA (s 0se et nd (LS 4y G 1 4y ) (s 28 EDTA (o DY 50
O3 43 S EDTA Ul s LS 53 <l st o) ol e Giloadl (5L K 48 (53500 sla_b Gk

@ CuSO4
25 ‘ B EDTA&CuSO4
20
i
) e
E 15 4"
2 :
%10, Suma calida Was) b 1 Y jlagal
(=] & b
€ | Ay e 2y 5 (EDTA+ o)
) £ SE sbf sagee sl i ol
0
0
Cu (umol)

Ol Gab ol 028 00550 Y jlagai )3 SR ()5 0 EDTA Lalsi o Sl 5 e S ) Qs el

Ghle Gl 8L aS s el ady ) Gl ()5 5 Cu Gble (il 8 G (e sSaa sladail ) lasad
Al ine ol Jlime lad LK AS Gagee Gl b 4 An 5 L aS Al e alS Ay LA G5 e
Can (5Ladd pai g Cand LS 3 A ) SB35 EDTA L pl s (e et st GALE o la gai o) (i
005 EDTA ¢Cne bond Jlasi (sladi sai 4ad )3 (g )2 5l bl Blad 51 EDTA (s (s Jbass
48 Gasee Wb Gaba 4S el 0ala (il 381 EDTA O e Jladi cand Gl 4y Casd | 4 ) S84

Sl Sl Siee EDTA (s 4 ot EDTA b Casd Gl 5o &l s ) Gl jlma Gl el 5L S

0Cuso4
0.5 B EDTA&CUSO4
304 |
£
3 0.3 1 ) .
i027 9 Lnﬁaacgues\ﬂﬂ\.\"ﬁé}u
s Adyy SEA 39 » (EDTA+ o)
Do: 0.1 1 C\J:i °‘=\§ Bt
0

&l £ SE LS 52 g
0 25 50 75 100 bt s slas

Cu (umol )

VY ¢


https://system.khu.ac.ir/jsci/article-1-1228-fa.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

Ol St 5 Sl 5y adphal copalic (A 5 O e g a0 Gl 3 EDTA 5 oo Jilie & ) () 30

o35 03 )5 ¥ lagat 53 a3 Jasma 4y pandly g <di  EDTA L o ol Sl 5 G ) ) Jeals il

Lne 4 K s calis JiSIaa ¥ ga g Saa Vo ae boad ladi Al 48 cunl o sianclis gl caul
kel Blal ) i€ Jams 4y sy (o i il 381 ol il a0 g3 348 aan e L | CdS
Dlai it aald disal 50 lagal i) (Bl ol laiae Gl jles llad GL K4S G2 gee sla L ik
Cosl 48 Gl 38 EDTA s (s et Cind 23aL3 48 501 43 G iy (39 <23 EDTA 5 0e ol
Gt G 4 G | S daina 43 aally (g Gl EDTA s b o2l Jlasi sbdisai 4t 53 I
Sl Gl Sl Jlme Glad) 5L R 48 (s 5ae (gla L (i 4S (i 023 (A EDTA 054 U e

Gl s EDTA O 42 Gt EDTA et s al€

‘DCUSO4
80 {BEDTA&CUSO4
70
€ 60 -
s
S
g .
% 9 Lnﬁ'&a‘gues\ﬂﬂ‘.fjé‘}d
2 “oe X
L paliy gy did 0 (EDTA+ u=e)
G olf o cudiS haaa Ay
il £ SE LS g sl L

0 25 50
Cu (umol)

Jsax 3 (e Jlet Cnd 5 28l L& ()t s 53 paalie (s s se ) oyl deals il
4 St et Gt LS Ay ) )0 (ee end gl ) Bab Cud sadioa 5l ¥ dsas o laddyy 50 )
23538 3 (lsh Al 5 Ay ) 4L mead Gue O o come lale 8L 5 Gl R il
i

Ol 3 Ll e Ay 4 G ladt nd LS (58 phasa 5 sl 5 a e caunlS () e
Al IS ) s S 54 ) 50 (81 5 aally (o i aanlS Ol Sia (e Clale

it g ld QLS ) ahuss 33 gealie ) 2 EDTA 5 0se alsi i) (e Sl deals il
it GALE Ay 50 (e gand gl (ol Guba ol 2 0350 ¥ s s ad) 5 Y dan 0 Gae e
ol e et 2 QLS ) yighn Sl (ee s EDTA Jlasi st Gl 50 (o g8 aless 45 Gl
GLE ()8 s )3 e Ol a2 g 035 38) Ay ) ) AL mand (ae (e L e ibale (il 331 L
Osn oue Jladi i JLE ) d g (pined 5 QLS () Al 40 G ae s EDTA Jlasi s

<l S EDTA

\Yo


https://system.khu.ac.ir/jsci/article-1-1228-fa.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

Ol St 5 Sl 5y adphal copalic (A 5 O e g a0 Gl 3 EDTA 5 oo Jilie & ) () 30

GLS ad) 5 (o s 5 aanlS Gl jae 5 Sl il eald G5B D) el ) 320 0 EDTA
O ks slacble (s ealy e (ialS 2ald 4y G ue YO UM Shale )3 EDTA 5 (e et sl
83 e GLES (il H1 aald 4 Cuwi YO uM

0 s Lhle dan jadd ) )3 e eie () jae 5 S ad Gt ald (55l ) ajeie ) e 5 EDTA
Obis Gl 38 EDTA O s e Cond al& 4 Gt + 5 YO uM slacilale 1 e 45 ) 8 s
e Jlagi o JALS 4 Cawi EDTA 5 Gwe Jlasi cand QLIS ) 58 s 54 ) 0 04l () e 300
) AL ) 3 4S5 ol 8 s LS ) e 4 e sl 4as ;0 EDTA (s

P EDTA 05 e lati s LS 43 G EDTA 5 oo et a8 A ) 53 aandly ol e
ol 438 Gl 5 Y seg Sae Ve 5 VO 0 glachle o (g ialS ¥ s 5 80e YO 0 glacibile

Osy o Jlait a3 LS 4 i EDTA 5 0w laii a3 LS ol 58 sl 3 sy () e
G Y ses Sae Ver 5 VO gacble a5 RlS Ve Sae 80 5 YO v slacble 2 EDTA
el 4l

O 25290 Gl (ug.g "DW) 3 olE 53 ) 98 alleas palis ) Jpa g (s clida LaaS) 5 1LY g2
C\ubhu.'a.a o/ 0 Jlaial GEMJA Lg)hiﬁmj\ Co) 004 021 (LIS * Cuadle L 4AS (¢ g A dLAO:\i.a'\:\A

K Fe Mg Ca Cu e lils
VYYALPO/FY | FP¥EA/d. | YVFALFVAY | AAYYEFY/7Y | YFAYLY/PY | M

VVVYLYY/PFT | YVARI0/987 | YYAFLO7/2 YT | OAF1£00/097 | YY/AALV/YYT | Yo uM

AVAEYS/YET | VVOLY/ANT | YOVYRYY/AYT [ 08YVE7ONFT | FAAYEV/YAT | 00 yM
VEVEYE/ENT [ Y oARY VST | YAOFLYA/FOT | FYVYLF/047 dFEY/ YT Vo uM
FYFLY /YN AFLY/AFT | YFOVAY YV [ FYVOL08/FYT | VY/NVLY/AYT [ Ve yM

Ox s Sl (ug.g ' DW) @l ol Al g3 pualic 31 g2l ¢ Gaa s (e Cilida slaaS) 5 51 Y Joaa
Sl gy pira o /0 0 Jlaial Ghu)é bl Blat 5 Cod 00 0ala LS * Cuadle L A4S gt A 5\&0@%

K Fe Mg Ca Cu e lild
9.0 £)17/A0 | FY£9/50 | YAVYLFF/SPY YO 4T Vo/oYEY/AM [ uM
VENEY/ YT | FAYES/ YT | YEANYLYON YT | FPYYLF /YT [ VYoV YT Yo uM
QAFLF/YFT | YE¥LF/YFT | YOV FLFY/YFT [ Ya.V£V /Y | VYFafLe/veT | 0. M
AVYEO/NYT [ YFPFON YT [ VYO F/7FT [ YL a9£F4/FVT | YYAN ALY/ FT | vo M
FoYLO/FAT | YoALd/YAT [ AVYALFY/1 07 [ YPYFL80/FY | YFR/AYEVY/04" [ Voo yM

25254 Sl (ug.g TDW) 3 ol () 98 s p3 pualis I 21283 Ol 53 s (EDTA + oee) 51 .Y 2
Coal I3 Fra + /0 0 Jlaial pda 3 (s kel Blad ) Conal 00 033 GLES * Cuadle L AS ¢ gl 4 oW (il (s

K Fe Mg Ca Cu e B
OY £ ANFT | FVO L Y/AT | YOXFLVY/AFT [ YOFY.17V/7T [ VAPV | o uM
AN V/FAT | YO £ VYT | YYYYLRF/PF | YAVOLYLV/FFT | YY/FREY /A0 | Yo uM
VY £ AN [ YOO £ VYT | FRYALA)/YAT [ YYVYRIYY/ALT | FF/FRLI /A | 8 yuM
MY £0/AY [ YYe £ 7/077 [ FYYVLY YT [ FOFALY o /YF | FVYYRVYT | VO UM
AFY £ 7/VFT | YA £ 7/8AT | YYPYLEY/ VY | Yo50£AV/AYT FAEY/VYT Voo uM

‘Y1



https://system.khu.ac.ir/jsci/article-1-1228-fa.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

Ol St 5 Sl 5y adphal copalic (A 5 O e g a0 Gl 3 EDTA 5 oo Jilie & ) () 30

O 393 30 Gl (ug.g ' DW) Cud ol Al 3 jualie ) s3laai ¢ s o (EDTA+ o) A1 .F Jo>
Cad 3 e o /0 0 Jlaial zda 3 (5 el Blad ) cod o2 0303 (LS * Cuadle L AS ¢ giu a0l

K Fe Mg Ca Cu oea LS
YYFLO/A™ | AV £ V/Fa" | FYFYLVYI/NAT | #AY . LfY/FY" YYLF/ YT ‘UM

FOOEE/TYT | O Y £ Y/VYT | PYF YOOV | AYY e Y YT | Ay sar T Yo uM

VAFLY/'VO | FYF LF/¥FT | YYYYLYYAT [ FAVYLAVNVET | VAF/PLF/08T | 00 M

VEFLE/NYT LYY £ O/VYT | YFFVLY LYY | FYAYLIFY/FOT | YA FLYAYT | VO uM

VEOLY/AFT | YAA £ 77758 | YofO £8/VYT | 090V VA/F T | FY /Y45 | Ve M

A o cabale i 380 L AS ol gl Gue Calide glacahle jlari cad &3 ol8 50 g jala aiNle ) g
Ol 381 L aiala las (B ala o 55050 5 (S 538 a1 Cans e S aLS
A5 5 S Sl Gl gl L gl gl 2 s 03538 LacS  dtla (55050 ol 4 (e cilile
DA ol g Ylaial (ae Cusans i1 50 (B 530 ) 5eda 4S ol oad ()1 R 830 (il Sl ses 134T
a3 LAl Ol sa Slac€ 5y 0 u )5S0 Cadle Cpimar [TF]e[) Fladl cal s (il ilial (as
Galf 53 Al yaaie () 3ae (e ) deals @l 4S 258 ol Al 50aS 1 50 ol (San 38 (ae e
e Adiun s 4 00 oLl 7 2508 300 Zn s b st KU 31 Gl 5) 5 Gua 2S00 2uli 1) OF ol
LYYTLYATe[O] 58 S o g ol (Sean (s s S o il

Odlsl 4y a8 gl )l Aol col 50 Qe s S 31 (B0 Al ) IR (55 00 Jlagine (S
DA S dalse cad (mjme 50 Waalail s ) G 5 3,00 J1B 008 e (ayme )2 4S el
Gaiand e 53 Gue Cuen Ll cla I8 Gae Cunens (a0 Logins 4y ) 48 O 0l 500 2 )8 e
5555 (LS 3 G Cuesane S 3 1) o Al 5 4k plegs RIS 1 Gl i e oS
A s S (il K abie clidad o [YOI[YFITF] TS 5 TSl 5 oS 5T (ol S
G L1 (S Thime 00 Jalse 4 o3 2 ge 5 ol o2 Ok = sl (Ol sie 4 lag Al s 5 Laddy
b3S (sla ) 3axd 3 5alS Cu alale il 381 L Cand 4y 38 03K 3 gane Jal g alen ) i <l 3la
OSaie 4y ) aaa a8 GRALS Al Ay ) SEA () S dalse ) Gl (e 35 0ol 4S €3 585 e 8L
LY Tl O sk 5 (sbos manii (58S L s Jai 5153 o (0 4S ol e 28NS b o ol ) o€

lul )Y it e 48 25 O odiad LN i) 5 ()b s ) (se Ol G ) Juals il

S5 s) o b e Hmmadan) paas ol o Gl lale 5 ol& Jan g (ee s Gl re Al e gead 3 0l8 53 i

V. Zhu Y. Alva ¥.Ouzonidou ¥. Xu 0.Yang 7 Kuboi

AR


https://system.khu.ac.ir/jsci/article-1-1228-fa.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

Ol St 5 Sl 5y adphal copalic (A 5 O e g a0 Gl 3 EDTA 5 oo Jilie & ) () 30

A o LI ol 9 et A3 Cuand (5 5k (e (5) sine Y gare Wb ) 3l (S besdisn dal s
DO B lag s g [YV][YP]YO]x xS ee D)8 (e by ol )] 50 4aS diuaa aalas) ol o T 1)
G ol W S R sla ol daaw 4 lacils S OSGl an U g 0358 sy 4y slacdly
Gl 3B 5 Jladlad e 5 5 8y 1 el ae ) siedy 2l e Waddy ) | ) el pge i 4l )
[Y7] 25 dee

pally 08y il Gl G5 e soSe il b 4l gladsle slie ol s
LadisSly 5 andlgise Jaly )2 4S Gl age 5 o sma (hpman g paie 5 Gl bk SO S eilS
Alga zhae Jsla 58 Jml sla i€l o Jlele ol siean 1) O Gue gl Cullad [1]alce gend
s [YV]ml of Glale (il 38 &) sa 5o sl lacual dlayl s (Ludlly 511 ae Ginen
G 5e 3 A 455 40 48 S a5 gy 31 31 JGal ) 5 02 GEES) 5 2 )l 5 al L il g5 e (Jobas (s ol 31 e
2 Gohe oS Rels dlsice e wdle 4 PDA[P] dsbe or OslaeSl
S5 sa 8 slagaly 5 (So [V 0]asd gl 2 8dee s L ok Jlad e n se 4S50 S 5 Sk
Olsieas Gha il )b K (sl s oo ol ladid ) HV K Gl 5 s come Gl 81 40 olS
Ol O e ) Y Y] VI[P ) (lanDly i 5o (8 e silannS) Gl ) Juals a4l
5[] "ot Geslsae o[ VI[F] oSS ol gl 3 KY @iae dish G35l s n s
03 O pally O e ol gl i e Ll s2d ealy LS Gue 4a b 3 [YY] s ganl )
Guob ) s KT Gasl 5 0son [V Y]l oad saalia 3 (e 4y G g3l 51 5l lacius il
O M 3 gie Lie (sl ys 4l a8 aladl WJUS Gash ) L Lae 4l sn e ) Ll
Dz )E K" i se ar o 48 200 Lie A3 Ylaia) 5 gilans) cul (o 50 gl (sl
YY) 2o b

e Lol e Ay dlauss 4y Cda 3l dila s 1) 800 (555w ealic 3 50S ilial e slag s
03 aaalS 5 e (AT (ally sl siae 5o (5l LS [T e Wl LIS 5 4 sl 3 -0 s
iy 3 (slind S (slagy g il 4 Qi (e (L0 2 .2 500 03 (e Jlati it 33 6l8 glacdly
s il 53 oL& (50551 53 b ey Consl (Sna palS (sla gy idale 50 st ol a4y V] 20k
Fe?* (b 55 aae Uiy 434S sl o2 saaliie 35 al JUES1 5 cada 3 e ) Gaand [YV]e[ Y e [A] 250
Jac ) 200 30 )y s e DAL (U5 e [YF] 4 ) JUE) 5 s B Cd Fe?t 4 slal o

LOV] asbion e b Craps (5o i g8 Al Can e g M3 a ) Ji IS slad K 5e )3 Lo ead

).Silene cucubalis Y Mimulus gutatus

YYA


https://system.khu.ac.ir/jsci/article-1-1228-fa.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

Ol St 5 Sl 5y adphal copalic (A 5 O e g a0 Gl 3 EDTA 5 oo Jilie & ) () 30

ol SalS )y (e Cuans i M\ﬂwadbdﬁ\é&.ﬁsﬁomEDTA}u_uei}:}dbu:\ J) deals il
b ady 5 S 1) ofdn 3l Jlel b o el (aild ol sieds dame 43 apally O 5 <03 ) e
(EDTA) 2l Sl 555 el (53 bl e (pfiins & 518 St sWaoaii€ aidld aas il 5 aa ) ) 4y
O 3 4y 03l GASIA Z3lal (g 3 48 a0 s sl SIA Il a5 )
45 )l AS asdie AALS Cia ol 3 THalk 4 Cual i saly (L Caul 438l aladl LS Lo g
Ay ) 4S 2 e DB dla ja 4p 200 e SIS GuSdiaS 5208 ATDLE 0 5e by 5 a3 e 40l oy ) laie
AL (LS A4S Gl () asas s e il Ll 4 1) B0 GladSdse o) el
Dpan 3 elS bang ofau Bl (EAS s o aS et ada Tl ) lagy s 5 St (slaeaiiS
L s ol ad S Hate pe on ge Laoaii€ aiDLE A4S () e 53 Gl sadi i) R Lasani€ aidLE
e Sy gansa U1 AS 2 00 o sa g 4l GEAIS ALS (slactily 50 31 Gae euS Gl 4g e 0 4B
i€ e 40 EDTA (280 4 5o b8 5o iy Odbesm 258 andli 53 5258 S (L& 5o
[F]" Yoo F oS 5 ca " g [YF]"Y 00 P ool Sar 5 sitali " Juala gl 1 4S5 50 528l
5 Sa o i 38 ST EDTA 48 6l S Gi)18 (Yo o)) 01Ser 5 Tomasl 383 0n Lt (o suapd
5 Cd Zn Pb Jie iSiu 31 JE 0 cage Gl 8 (g e Gl 8 1 k) abies 40 o s
ale JAEDTAWMAGAUSAS\JGJ\};eim:m‘x_.nq\}q(ﬁ\d&ﬁ\dmdhjumajhdué\uﬁcu
)P Wil 4 Wanaciy 5 ) o QUi U5 sl el S 55 Wy ) pedans 4y 0 318 00 3 g il

Sla alfuia Kol 5o 15 3B Cds SIA 3 EDTA Jueel 48 ailai€ (144Y) o) 5 Sy L
5 o€ e 4333 J5aS | EDTA Jie it (slaoati€ 40l Wansil® 5l 5 Sie eJla 8 40 383 0 (il 380
) sl 4 gl a5 5 GadVh 3 slaexian h g Cad ali 5 4 Gy Jame () g2 g2
Y]t 50 A o Saa sl 506 gl 53 61 2 ge Gl [O][T) i gl sicin (Kol

@L’u

s pH i)l slaciun iy o copo (Kol I (Al lsasdizg 5 S Jsl s i S sy a5 8 gl )

e gyl o8I ) S b ) 50 Al Ly Lot (S0l 0 S Caaslis (slaailSe 5 i pend _w EDTA

(VAT (i G o5 K
2. M.J. Blaylock, D.E. Salt, S. Dushenkov, O. Zakharova, and C. Gussman, Enhanced

accumulation of Pb in Indian mustard by soil-applied chelating agents. Environ. Sci. Technol.

31(1997) 860-865.

Y Nascimento Y . Chen Y. Lombi ¥. Blaylock

AR


https://system.khu.ac.ir/jsci/article-1-1228-fa.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

Ol St 5 Sl 5y adphal copalic (A 5 O e g a0 Gl 3 EDTA 5 oo Jilie & ) () 30

3. L.A. Bouwman, J. Bloem, P.F.A.M. Romkens, and J. EDGA Japenga, amendment of slightly
heavy metal loaded soil affects heavy metal solubility, crop growth and microbivorous
nematodes but not bacteria and herbivorous nematodes. Soil Biology and Biochemistry,
37(2005) 271-278.

4. Y. Chen, X.D. Li, and Z.G. Shen, Leaching and uptake of heavy metals by ten different
species of plants during an EDTA-assisted phytoextraction process. Chemosphere.57(2004)
187-196.

5. J.G. Davis, L.R. Hossner, and N. Persaud, Elemental toxicity effects on the germination and
growth of pearl millet seedlings, Journal of Plant Nutrition, 16(1993) 1957-1968.

6. C. De Vos, H. Schat, R. Vooijs, and W. Ernst, Copper induced damage to the permeability
barrier in roots of Silene cucubalus. J Plant Physiol 135(1989) 164-165.

7. C. De Vos, Ten W. Bookum, R. Vooijs, H. Schat, and L. DeKok, Effect of copper on fatty
acid composition and peroxidation of lipids in the roots of copper tolerant and sensitive
Silene cucubalus. Plant Physiol Biochem 31(1993) 151-158.

8. W.H.O. Ernst, Schwermetallresistenz und mineralstofhaushalt. Forschungsberichte des
Landes Nordrhein- Westfalen. 2251(1972) 1-38.

9. M. Gierth, R. Stelzer, and H. Lehmann, An analytical micro scopical study on the role of the
exodermis in apoplastic Rb*/K" transport in barley root. Plant Soil, 207(1998) 209-218.

10. B. Halliwell, and J.M.C. Gutteridge, Oxygen toxicity, oxygen radicals, transition metals and
disease, Biochem, J. 219(1984) 1-14.

11. P. Jensen, and S. Adalsteinsson, Effects of copper on active and passive Rb’ influ
x in roots of winter wheat, Physiol. PL. 75(1989) 195-200.

12. H. Kupper, F. Kupper, and M. Spiller, Environmental relevance of heavy metal-substituted
chlorophylls using the example of water plants, Journal of Experimental Botany, 47(1996)
259-266.

13. C.W. Lee, M.B. Jackson, M.E. Duysen, T.P. Freeman, and J.R. Self, Induced micronutrient

toxicity in "Towndown’ Kentucky bluegrass. Crop Science, 36(1996) 705-712.

A


https://system.khu.ac.ir/jsci/article-1-1228-fa.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

Ol St 5 Sl 5y adphal copalic (A 5 O e g a0 Gl 3 EDTA 5 oo Jilie & ) () 30

14. T.M. Lexmond, and P.D.J. Vander Vorm, The effect of pH on copper toxicity to
hydroponically grown maize, Netherlands Journal of Agricultural Science, 29 (1981) 209-
230.

15. F. Lidon and F. Henriques, Effects of copper toxicity on growth and the uptake and
translocation of metals in rice plants, J. Plant Nutr,16 (1993) 1449-1464.

16. E. Lombi, F.J. Zhao, S.J. Dunham, and S.P. Mcgrath, Phytoremediation of heavy-metal
contaminated soils: natural hyperaccumulation versus chemically enhanced phytoextraction.
Journal of Environmental Quality, 30 (2001) 1919-1926.

17. J.F. Loneragan, The availability and absorption of trace elements in soil-plant system and
their relation to movement and concentration of trace elements in plants-in trace in soil-
plant-animal system, D.J.D. Nicholas, and A.R. Egan, EDS. Academic press, New York,
109(1975).

18. C.M. Luna, C.A. Gonzdlez, and V.S. Trippi, Oxidative damage caused by excess of copper
in oat leaves. Plant Cell Physiol. 35 (1994) 11-15.

19. MR. Macnair, G.H. Tilstone, and S.E. Smith, The genetics of metal tolerance and
accumulation in higher plants, In: Terry N, Banuelos G, eds. Phytoremediation of
contaminated soil and water. CRC Press LLC (2000) 235-250.

20. H. Marschner, Mineral nutrition of higher plants. Academic Press, London, (1995).

21. M. Moustakas, and G. Ouzounidou, Increased nonphotochemical quenching in leaves of
aluminum-stressed wheat plants is due to A1°*-induced elemental loss. Pl. Physiol Biochem.
32 (in press) (1995).

22. A. Murphy, and L. Taiz, Correlation between potassium efflux and copper ensitivity in ten
Arabidopsis ecotypes. New Phytol, 136 (1997) 211-222.

23. A. Murphy, W. Eisinger, J. Shaff, L. Konchian, and L. Taiz, Early copper-induced leakage
of K* from Arabidopsis seedlings is mediated dy ion channels and coupled to citrate efflux.
Plant Phisiol, 121 (1999) 1375-1382.

24. C.W.A. Nascimento, D. Amarasiriwardena, and B. Xing, Comparison of natural organic
acids and synthetics chelates at enhancing phytoextraction of metals from a multi-metal

contaminated soil. Environmental Pollution, 140 (2006) 114-123.

AR


https://system.khu.ac.ir/jsci/article-1-1228-fa.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

Ol St 5 Sl 5y adphal copalic (A 5 O e g a0 Gl 3 EDTA 5 oo Jilie & ) () 30

25. G. Ouzounidou, Copper-induced changes on growth, metal content and photosynthetic
functions of Alyssum montanum L. plants. Envir. Exp. Bot. 34 (1994) 165-172.

26. G. Ouzounidou, M. Ciamporova, M. Moustakas, and S. Karataglis, Responses of maize (Zea
mays L.) plants to copper stress I. Growth, mineral content and ultrastructure of  roots.
Environ. Exp. Bot. 35 (1995) 167-176.

27. G. Ouzounidou, E.P. Eleftheriou, and S. Karatagfis, Ecophysiological and ultrastructural
effects of copper in Thlaspi ochroleucum (Cruciferae). Canadian Journal of Botany.70 (1992)
947-957.

28. J.A. Raven, MCW. Evans, and RE. Korb, The role of trace metals in photosynthetic electron
transport in Oy-evolving organisms. Photosynth. Res. 60 (1999b) 111-149.

29. F. Ren, T. Liu, H. Liu, and B. Hu, Influence of zinc on the growth, distribution of elements,
and metabolism of one-year old American ginseng plants. Journal of Plant Nutrition, 16
(1993) 393-405.

30. S.M. Reichman The responses of plants to metal toxicity: a review focusing on copper,
manganese and zinc. The Australian Minerals and Energy Environment Foundation (2002).
31. B. Sun, F.J. Zhao, E. Lombi, and S.P. Mcgrath, Leaching of heavy metals from

contaminated soils using EDTA. Environmental Pollution, 113 (2001) 111-120.

32. F. Van Assche, and H. Clijsters, Effects of metals on enzyme activity in plants. Plant Cell
Environ. 13 (1990) 195-206.

33. F. Vinit-Dunand, D. Epron, B. Alaoui-sosse, and P.M. Badot, effect of copper on growth
and on phtosynthesis of mature and expanding leaves in cucumber plants. Plant science, 163
(2002) 53-58.

34.J. Xu, L. Yang, Z. Wang, G. Dong, J. Huang, Wang. Y. Toxicity of copper on rice growth
and accumulation of copper in rice grain in copper contaminated soil. Hemosphere, 62 (2006)
602-607.

35.J. Yang and K. Kuboi, Effects of Cd and Cu on the increment and assimilation of plant cells.
Acta Sci. Circum, 11 (1991) 381-388 (in Chinese).

36. P.Y. Yau, C.F. Loh, and I.A.R. Azmil, Copper toxicity of clove [Syzygium aromaticum (L.)
Merr. and Perry] seedlings. MARDI Research Journal, 19 (1991) 49-53.

AR


https://system.khu.ac.ir/jsci/article-1-1228-fa.html
http://www.tcpdf.org

