iaz\.uic\*ﬂ; ?Smmja&:u\dejl:@)uu
1Y) s ;%\?@JU

SWULS Ay 540 Cullad g Jilw gid Ay g Al g agedlS (hiSan <l A
(Oryza sativa L.cv.fajr) @ 09

rosboa y oaile” ¢ At 4l 3l 35 g sl ailiaa
‘_,’_mu) ?-5&9 IRUNRAEY c‘_,’_a_)_)\‘,'; S il

¥ Al ad ) i sl8 D (Sa3slsid sl el )l (A 0l 5 psedlS (ESpa &Y
VO Clalf auly JUaml ool JES Jayl 55 50 2 sa 3 Jslae b odd ol je i i b laplaB 456 35
o n apaSlla o il 8 ) B (¥ ses 8 Ve 5 00 ¢ v) asnedlSy IS iR Slaculale e Cuads 5,
LS 5y, ¥e Sl adailal (o) (2 Yo 5 )+ ¢ 8) oal lale b Fe-EDTA Jslas ¢G5 52 slad slas )
D0 il (aalS iy ol 2 oS (B o ik By (So5sl s gbierdsn slagiaie )
oAl sl (EAlS gl b 5 palld (g 5luedle Ol e ol it 25 laie (o saelSa K (gl e
B sl il s p5edS ume D (63 5060 o se cpsedlS GRS D 5l a0l (o Vs ) e bl g8 50
2 Ll aly GLis () 8 CO,p Ol kel 5 (bl Card (0T (50 o 5ellS (5 sine sladama j0 35 2l
salie CO, Ol adats 5 il (28 2353 Fe -EDTA 5 p 500382308 Jslae 50 a0 Jald 4S i slas
Gsina sladsiae 5o oAl Gs Ol A il (a5 a0 JIS (ola jlagi o SYUS il Cullad Al
LS s 43 Fe-EDTA (il o8l b 4S 3y (L glis 2l gl (2alS i 0l Callad ) 3aa cpsnadlSy IS
e GBS o 5aadlS s I 20182y L 025 L

"

4adda
(S 5%n 5 SS0aly PR ol 00 4TS iy Unite ) me 3 i 5palS s (K 3B
dae () 5 S i (Sl sl slacudlad )3 afivss ) skt ol (Sae LG 50 Gl [V ] ol oy il 4
S0 [ Y] 22 pladl o2 ot slaciiy 5 (Lhe Gl claa KT Jie L g g laisle ala s b
O3S ([F] 25202l Jie i o 28 48 gl 5 [F] oo Jie wad (S50 gl S5 L o s
O S pspedS [F] ([O] 2iSe Sopad |y Jlad 3l gl ) Al g S e el 1) (i slaand
lale 5 S pH «Sa gl calale 4y (LS Jan 6 o saa0lS Cda ) jae Canl (55 pum e i il 8

(55 ¢ 58 ol Jin g malic b asaaalS (alS slalie 5 MEw) slaayl B 50 ol il s palic Koo

Cuaans ¢ 3 6laea ¢ saadlS ¢ YIS ¢ i 5 Al (2 ) iy 1008 W05l g
‘\~/V/\Vu;):m /\Q/\ ~/T‘¢|§LU.‘|
mryas162@yahoo.com J snnn oy 53°
444


www.sid.ir

DS 556 A aibiaa i ol8 50 YUIS o 53l Cllad 5 S 638 028 ) g2 (T 2 50038 (BSa0 5 ) )

20 G0 Opdila Gl (e asaedlS (LS Gl 5o [V] aSe i) aanlly 5y die caalS (e
ladil i 5358 Juate Gl g2 5all€ 3 aanld€ Jlatl LaolSisla 40 by 5 358 (595 QG i gis ) s 58U
Qi rabalidl e 5 aliaid) G paty (3 Jslae oal [A] 28 Jite | (b 500 aly Jlam)
Cda Gl 3 S alalae & Gl Cuan oAby 5 Baee S8 Ll cad ) ol il
Ol b Ao 0l 48 23 Gadidio 5 28 cany 2 (8T 2528 (g1 la ' (B 2530 o8 (sladity ) Al s o 5008
1302y L 5 25 (5 hudilund UL Guanas g3l Jf ol ) IRT .[4] ol Jasi ja (IRT1) Fe ™ Ji o5
LGS oAl 39S nt a8 sk () o] ol Ll jl o cal s pe e agedS 5 55 LA Lbas
Lane (Kol € e g 1) JSon (bl 50 sl b JEB) 5 00l Jlad jeaie (ol da b dasi e
S 5 WSl ) saldinl 5 Gt ja (p8iu I3l ) ealiiul (a5 38 3 a0 GRS L G )
S|yl c.)UA éqjﬂ Sely (*:}..}A.Jls u:‘i-‘“ Gl e S \A# Gl 5 )slES slacullad o bl
1A 8y A Ani 33 s e Jiie LS Cilide glagiag 4 5 s LS Al s (Sl 5 25500
sl T Jea 5 55 3 (AL s VY] (O] V] 00l hd 4g 1 52 ) g g0 Dl 500 3519
Gl 5 i el ) oS a4 aa i L il 5B 3 aga ol LS Dl 5 <Ble Cn e )
1) pspedlS i 5 138 Jslae nT Cpm Jalad U 15 alai) GasS 0l ¢ 988 50 (5 )5LES 5 Sinba Cladla
O o) b agedS 5 oAl (o (ESaa A0l Gas) ol ol 0 ) clail )y A St L

_.\,}.J)gqu).gcj\JUlSH}i&:\l\ajjcozobg;M‘u,»é.'ﬁc)ﬁuﬂé&dﬂ‘ﬁ)du)lqb\g

Y- TERE Y

ol A
S Ol o O Om b aagd Jal Gl el 5o @il s ) sIS g st S e ) i Y
Sl s a8 el sla s eltile Sl Tama 53 33 5 1 o ae e ¢ ad Jalid mig o e
ey %0 andecy K oa Jglae g e J8 (Kol 51 5,8 gla o)y b )d ad Al i ) 4l s
oA Al 3 ads e ) Gl G el s phate Gl b b Gpais W (e daS sde i 488y )
Aa YV lad o ol dala o gadieala 8 Hh dae Yo o dla IS4V SO sla Joiad Glaas i
e ila LR 4 sy, P lacSall s Sl S ae K ) E SoUl e o Sl
et a5 )0 QLS viad 5 lul wR ga lde Jlaa b cad s o s dad Jiile sad gy
sl slae 5l Sap 4 aS Ma ja i K 5 8 (¥ seg Sae Vov 500 ¢ +) asnealSy K Calida slacibale

s il B oy 4 dn 5L ad4dlal (o) a2 Yo 5 )0 ¢ 0) ol cilale L Fe-EDTA Jislae ¢ 58

V. Pisum sativum Y. Arabidopsis thaliana Y. Poacea ¥. Oryza sativa L. cv. fajr

Yven


www.sid.ir

DS 556 A aibiaa i ol8 50 YUIS o 53l Cllad 5 S 638 028 ) g2 (T 2 50038 (BSa0 5 ) )

QRLE )3 4 saealS Cilide slaculale Jas i s sl SRS (a sead )3 ([VF] [V Y] ([F] Qliiase Jaws 53
Cuans 5 Ja gl i Caf i 48 208 GATH o 5300l 3 ) W a9 Sae Vv 5 00 slaclale 3l (ol )2
R @i gl 2k 8l IS5 F L e e sene 0 S sl i ol Gl 1) 53k
A J gy el V7 oad JuS Jayl pi 5 cailga 13 Jolae boad gl je 8y b Sk
pH 328 25 ) @d ,3VA'C 5 050 0 YOC Colon da pd camyie il 7o )5 Dl ¢ So i el
okl (e Jslae LR Jle slaiia 5 a0 8 alaii /A aa j3 o2l 4pgt (122 sladslae ol
o OVl F s 2 £ )8 ladi cand 5 T e dg AR o ad S Jaime it GALS xind

Al By band g 5 (S5 sl i slaliniu o) g e

Ay il
Al 3 55y Ak ealiind VO] ([VF] Teulsa 5T 3ila < smils Chay o) cady 30T aladl ) glatedy
5 S )l Bl ) G alalidly et nd G ) Sy a Ky mhadi g Al (Al 5 K ) (ol
cvad @lia o) K tile da 0 V00 slay o Cele Y Canedy Wi gai 4S O ) ey dldd (55 5 28

23 s e il S alla 5 lueate () Jae 5 ot 23 Ol Jae cda g3 ye WV alae ) ealiial U g a8 (5 58 )

‘sjlgjgn.ﬂ
i) O g 58 COp o) s Adali dilae 5 (Sl 5o (el Gl ¢ Jiiu 8 Ol Jae Giads 5)
L 7% b COp & s sl el i L imins ol aladl (sl s saliiad [1V] «[) 7] 33554

A8 ealiin) Y& )

YIS 350 cullad (i
el (2180 g Ja glie adsalain [VA] ol USad 5 ™) gy ) VLIS g 31 callad s ) glaied,
Rl lac iy Kaa Yo v 53538 L abl b e Y se e YO 43 50uSICl 5 5V salie 80 5 L
Vo0 oda G e L SYUIS a3l Collad 0l hae (00 8 Sled Sl e ¥ e aaa
S Osaals 5 aii S 50 e Gl S s e 3l Cullad O e ol alad) 4880 0 ey i 5l

o2 gl (AOD min™ g fow.) L

&JLJ j;d\j
3L SAS S8 a3l saliid L daleat SIS 7k (i 53 (ANOVA) Woala il 5 43 323

1. Watson f. Evans . Hughes ¥. Relative Growth Rate (RGR)
4. Net Assimilation Rate (NAR) 7 . Infrared gas (CO,) analyzer V.IRGA A. Pereira

Yoo


www.sid.ir

DS 556 A aibiaa i ol8 50 YUIS o 53l Cllad 5 S 638 028 ) g2 (T 2 50038 (BSa0 5 ) )

we

Y

Al o2 oala (L3 Y ) gladsan 5o palld (g lueale Ol e 5 olS i 28 ) e 40 a2 e il
1S (a52edlS rhans 53 58 Galld (5 lueale () gae 5 ol8 (ansd 3 () e ¢ 2038 2K (sla et 0
Ol ol (i 035 50a30La5 4S 350 ot psaedlS 3K Y gas e Vo w mha 3 (IS o) il
Ol e psedlS ame Ol 1 2530 o ga cspadlS (055 dagl 5 0 pliqa Yos ) e Blale 058 0 cal O
i 13 ina o gadlS (51a lasi 43 i 48 3 g3 02 alld (5 Jlusale Ol e 5 ol8 o 23

(gkg'd") ol s 3&) ¢\ Jma o (AT 9 pgsadlSa IS Jlia 8 Y Jgaa

CdCl, (uM) . o AR

Fe (ppm)
) YV/FAA £ YYY¥ o f Y¥/A 4 £ Y/9)A ab Y\/aYF £ ¥/ 87 b
Ve ¥Y/8.9 £ /Y4 g Y¥/VAA £ Y/FVA ab YY/¥A £ VY5 ab
Y. Y4/FFF £ V55 ab YV/YVE £ ¥/YOA ab Y3/ A4 £ ¥/AVY ab

ol o[+ 8 gl a3 e CINEAT 3 ga g ads slita Ay (gt b LKl )3 S ik Cig A d9a g T
SUSS P gl sl Gl st (80l 31 Al e a0 08l (LS Alas)

(gm?d") pald s luodla O jaa s AT § psadlSy IS Jiliia il Y g2

\%12 (uM) ' o3 Ve
Fe (ppm)
)

VAYY & /Y ot JAFAL +/V¥A ap NOY £/ FFp
Ve VAT £ /NYY g VY9 + /YA ab JJAYF £ /434 ab
Y. Y/ YA £ +/9YY ab V/+AA £ +/VOF ab «/A8) £ +/V+ ¥ ab

aad /00 a3 la e DGR 2 a9 et glina 4y (siu R dug:&.?L'uJde\&AdjﬁJ»JT
IISSF ) Jlma Cil Al 4 pufiilia 3 AT Le sad sala LS las)

Ot 48 wa R i gid laie (IS G g o saealS Cand oai ool GLES T Jsda )3 i 5 43 Ja g1 ye il
Caseale ) dale 53 Al (s Cad laiae 8l LS 4y Casd o spadlSy IS mhas 53 8 50 alS
O 1S am g ol Vo bale by it laiee 0aLE 4 s 4S 3 S Flha g ke () 4
Gl 8 ansa AT 03580 asaedlS IS o) pd 0wl e ald QL 4 Ci 4S 0k il
A R s g8 Gl laes

(umol CO, m? s Jitusid sl (AT 5 a gaadlSay IS Jiliia HE0 ¥ J g

dCl, (uM) ~ o Ve

Fe (ppm)
fa) \/~V\i~/~é‘\a’r VAS AT RYSRR NG| VJYAY £ /oYY f
0 V/oX¥7 £ 4/00Y g VASY + /0N Y ed JONT £+ /Y e
Y. JAY + /oY) be +/A08 + +/+YVY ab VYA +4/0YY d

Ll v 00 e g3 3 Fra DAY g g At (slina Ay (ygiu A duoﬁgujddwdjﬁdﬁjf
DISSF o) sl dil el 4 il ) Al e sadi sala (LS las)

V. Standard Error of the Mean (SE)
YooY


www.sid.ir

DS 556 A aibiaa i ol8 50 YUIS o 53l Cllad 5 S 638 028 ) g2 (T 2 50038 (BSa0 5 ) )

Sl 8 ga pedlS il oddeala LA ¥ Jeaa o alida (gla jlad 0 el b 4y da g pe gl

Vo cbale jn cal Gl lagiee i LS 4 Gl p edlS 3K mhas 0 a0 3 48 4 K il
BILPhIN AAL&ML\.MJASA:’J;UMQM il B g pla Yo abale 5 GlalS (s ge st
p a8 (gla jlati 4y s () (aalS Can g 5 2 S el 1) adl Al (AT co el G Jayl pd j) AT

(52l (il Jladi 4 Gl o 0S5 g5 K00 00 jlai )3 (a1 ) suas Aagdh H0 Gl il (ialS Al

&Lma.\.\‘)b‘:_\u
(umol CO, m? ) udli Ciddi s (AT 9 agaadlSu IS Jilia LA ¥ Jgaa
dCl, (UM) . o Yoo
Fe (ppm)
d ~/\~/\-I_-~/~~V\'d'i‘ YT 4+ o/ YFY ¢ WJEY e £ 0 /0YY e g
0 VAR AE YRR A | JYYO + o/ YAAC JJYTY £ /0 YYO Db
A\l YY) 4+« /YYAd JYYAE /N0 ¢ YEY £ /0YYY ¢

S /00 a3 gy e MR a5 gt gUine Ay G p 45&&.}“@:)44)’3&‘4&3}:393-}-
IS F o) shra Gl pad) & cpflie ) i jle sadi sala ol alas )

oal Cunl sad aaly (L3 8 Jsaa ) 4S a0 K (55 COp Ol 4kt (i) 38 (o ge o saealS
il 38148 33 K CO, Ol Ak (il 381 on 5e alego Vo clale 5y 5 GialS G se pli Vv ke o
4S 23 R COy O o adai Uil 38 Con ge el 537 58 50 2 saadlS o ine 2als Al 4y Cuns ¢
A IS 4 S o gaedlS i Al Caxlgaa sadlS (i oyl 58 o ol Cual e 28l Gl 4y
poedlS (VL et 4 Cunsd ca 520l Y g0y Se Vov bkt o gl Glile 93 ja ypas 3 CO,p Ol
e 4y o s SIS ca e a 530S Gy A5 ) 53 3 alyey Ve bl o gl i
il gimeal g Ve Glale ja SalK A ab  sealS il

(pIT") CO, Ol ki 4 AT g a gaadlSa IS Jilia i3 0 Jgaa

\%z(HM) . oL Yoo
Fe (ppm)
[

VFTY £ AYAD T Yo./FA£V/5Y b Ya4/¥0 + 9/5F g
Y. VOF/YE £ 7/49 d YEY/OF £ 15/8Y b YOY/$4 + #/Va b
Y. Y4O/YA £ )+ /F ¢ Y4F/8) £/ ¢ Yo [0V £ ¥/YV b

Ll o /00 o g3 13 dre CISERS dga g ate sline 4u (g b sl )3 S ke g sa 392 T
ISP ) e Gl adi (il ) AT Le sadd sl LS Alas)

93y PYuls (agJ.J Cullad () jue sl oad sala Glds £ Jean Ha HYUIS H).J Cullad 4y Jags jo palaa
Voo Jlasi a VUS43 cudlad Gl laciee ald LS 4y G 4S Gl i) 3 sealSy K clile

Callad (il 38 G se a1 s 20 OLE IS Y sas a0 00l 4y st o 5alSa I Y a5 e

YooV


www.sid.ir

DS 556 A aibiaa i ol8 50 YUIS o 53l Cllad 5 S 638 028 ) g2 (T 2 50038 (BSa0 5 ) )

a3l Cllad a s0lS0 K sl jlag cand LS CuiS Jame 3 (Al s psaas Aagl j0 a8 HYUIS 4 i
Ala glis Gialk ik

(AOD min™ g™ f.w.) JYULS a3 culad s (a9 o gaadlSay S Jilita L0 7 Jg2a

dCl, (uM) . o Yoo
Fe (ppm

[ YN £ /Y e T SAYY £ o /VFA g VJYPF e+ 0 /0FYY g
' Ja¥e? 4+ /oA JJIVYAR £ o/eYAY g YA + o /VPY ab
A VJePYO 4+ /e e AY be AYY e £ /oYK gb VARG VA RZ\W

G o0 O a1 e MIA) g g ads sline 4y O g sl (pSilia ga S ida g sa 393 9 T
DISSF o) sl dil el 4 il A e sddioala (L dlast

Gaany

VS aa )y RIS () in ) i ol ey 5 8T 5 pspedlS (RiSan 5o Bl aal puala (s 55y g (3
([A] 2sion smne Jaine (slaodii€ o3l (h iage ) cchanad 5 )l o8 (58S 48 o paadlS & Sl
)l (Jsla (12 jams (sl ppase 5 ol gliie Koo Lol agedlS hasd sl S35 [VA] <[V Y]
4 on se g I8 el Aliie (Dlerd gn amilSa Gy gaa U galy aspelS [V ] Gl | jae laee
GlS o 5a 0 gealSay K s Cillas a3 Gl 3 e gl b 4S g e Vil o slagenly el 25a
2y Ol e 4S ol i st Gl ) Jeals glin (V4] (VY] 20 8e K s (alS 5 QLS Ak
calld (5 luoala Ol e p eSS (gla lati 53 Ginas il (BALS & saadlSa IS (gla jlasi 53 L8
25y () 0 (5 s 538 Y pacamia (5 8 ISy (U155 0 (IS ¢ i g ))ake (EALS Vo 4S il alS aa
2 pile 5 35S e St 15 (508 Jolad p saealS Cusl (B )3 (5 i 8 Y paana ) ealdiud () 381
Jae 3 oS sla L (LS (a5l it 2 ) (8IS 50 520318 Cipans Y 0] €[V Y] 2 g adidy
(6 s 53 i S A ja (laay T 5 a5 Cullad (Jd 5 IS ol slie (55 8 3k ) i g8
Ol 5 e Dt |y ol slie 3 Sdae (oLl sl 40l ok ) o 5edlS Cpinas ol b e
St asmedS [VY] 20 i 8 Ll i ) H-ATPase aile Lie U hadi je a3l slaculled ) 5o 4alivse
Gl 2d) S cuw 5 IR e I ) 5 38 (0l caiiie el diile (5 palie JWEI 5 Qda
o) R )5 Ui S s (b 5 ) 500 glad ) Culild (EAIS L 52038 o gl o 53 VY] 25de
e il genlSay IS S agl pd o Al egiat ol pd Y] VY] s e 255 pile
Coush 02 Gl 8 Ly o8 5 o 5208 (RS Can (pudll ol 381 Consl 48310 Jis 58 () S0 5 255 (sl el )y
A A [YYJ) 0 5pedlS IS (5 Cand K Gk (aE ik 4 Jasise (e G [T)]

L 4S 28 g0 il 381 1) el () 30 Dl (s 318 (B0 21> 318 (R A 53 4 (Kiass (b () S0 (55 psedlS

Yoot


www.sid.ir

DS 556 A aibiaa i ol8 50 YUIS o 53l Cllad 5 S 638 028 ) g2 (T 2 50038 (BSa0 5 ) )

1 Slslie ol 50 G a8 by (GaIS caal (o3 (RS Gt it aS e 50 o)l Cillas Lo il
4 Jicks glacalile 5 pfiie Gl 3l aS oy LI Galat CudS slad sl b W Cines 28300 (L
AN Cillas Lo gl L 4S 2o e (GAIS 1) Gl Angl ) 5 il el (LA g sl sl
Giob Ol dee G du el AS D sdca Jlge psedlS Al gt (LS slae sES) () Dl ) shud
D ol Gt Gyl 53 [YY] ([ YY] 08e oy gem Wy s 40 (s 0NS sl (50 sLEE (5D sl i
CO, Gl 4kl 5 31 LSla LRl ooty (alS 1) (il @iad o paadlSa (8 Lad y2
cle o ,ls Cidllae (Baiad ol )0 L gl LAS [YO] ([YF] a5 5 o 3l s Jayl 3 50 (5 i 58
G A 5 g AIS 38 saten (5 g 3 3 1) (s sl CO, o i AL (5 5
Ol sien 1 Al Hgaan 53 CO, e adali Gl 81 Cisas [V €] Gl CO, o) e A il 381 s0ee JiY0
Sl Jad 3 SVHS 3l Cullad BaT ol 53 3 Ty Wled ) Y0 A da e (A 4
Gt G 3 L3 R 5Tl L il 380 o s 005 S 55 53 ol il 58 o eSS
Ol 81 s oGl 3B (a5 il (2alS e 3l il Cullad () e p saed S (s sine clad slae a cal
Slac 3mS) g5 [Y7] ¢[O] 2 a S nd ) Jlad slag il g) il A5 5 03 laasn 0 sl
L) Jia lad s s 50 40 48 ) 05550 30S) 5 JanS 5 50 JS0) ) el 5 IS ) Jali Jlad
5 dlad slagy 3aS) gl 03 O 5 S WS 0 [P il e ol SIS 58 gladal 5 Lagu g
5 U samd 20l s g ¢ GYUIS s oSl AT slaay 3il Cullad (AL 50 gilans) slacud 1 sl
Lol e L (3at i U SYUIS a 3cullad (il 58048 [YA] <[ YV] ([¥] i Gl 381 1oy
il (o) 8 Gliina 3504 O OV d sl JR13 50 (55508 20S) y (Alal joalie GYUIS cullad (il 530
alive Gl 4S 2l e (58S 2.27 - bipyridine 38 ) sOIS Al st g5 ol& WS 5y 53 50edlS Cupan 4S
Cullad Gl 58 [YP ol dasi s lawsSI T (slaay i1 Cullad Qa8 5 W ya O sl (Bl L
Caush o2 (i) R S s 5 55 cme ke (I s SlABE (i yae 5048 B LSy VLIS
e hise piaad LT ) ok )0 (cesee Fuly SO lsiedn n YU Culled jn (GalS [Y]
e ) B ey YLin) el () 4 Cand 038 (S i 3 By L ¢SS 55
Voo Jladi 5o YUIS a3l cullad Gad ool 0 [7] ol mail 0 slaasts o) et d st b il
JBaaly el YL clle 0 o LIS GalS ¥ sas Se 00 jlaf 43 G p eS80 )Y g g S
4 adshe 3l e cal 28 e Jae YUIS Cudlad () 381 (50 Dle Ol siedy 48 2 pde a8 JaS 50
Sl sad (5L anarilSin 4S Canad a3 ol 4l Can) ans cand 5lan) (55 slal sl (U5 cile
a5 oald Glad S se 50 AT (St a4 Taad (ol Al (5 3l sas 2050 asslail IS 51 (sl cal

Gl 4y Al al ) siae (s 5l pad 3 i 8 G 0 e 483 i)l Joku 950 Sise @) s

V. ferritin

Vv O


www.sid.ir

DS 556 A aibiaa i ol8 50 YUIS o 53l Cllad 5 S 638 028 ) g2 (T 2 50038 (BSa0 5 ) )

(i lS L oad jlas LS Lo 43 Fe-EDTA (i 381 L 4S 3la gl Gt ol [)] Caul o
b s g ad ) sladdlse ca eSS 5 Jayl pd 3 (ol sas ale (1S spedlS e
4S 15 COy O s Adads 5 (it Caad Al (y sy Cpimad 203 (il 581 €253 003 L)) (3818 (s 50 p gredlS aS )
i (a3 5 S ol ey ol a8 gl LS Cn ga 5 310 2 gag 2Bl G381 o saealS il
O @ 3l s e lae Jslae ol [7] 2l i sl las) il gy 5o sy 5 YUK
L ol s dagih 0 S e alihae (8 B a3 alispa 5 a0 8 il a1 S0
e 655 T aiile (50 5 asael€ GSan s 28 aalie SYUIS a3 Culdlad 1S cppaedlS Cida S
s laails 5 i ghe o gl G oad i) 8 (KjMa S 5 s aaf cad Gl 8
s K4S 3 € GO R [Ye] oS 5 el [Y9] ([V] 25 s Ligiladl o gl G (il
S5 GRSpa 0 Miaa (A 3 e Jee Cglite psaedlS QI 51 Gl 2508 Lol S alida
aiile (11 g o gadlS (e KU (ESan 5e B0 (A4S s 3 eaiald (I8 1) (550 5 pspedS O
L QLS 3L )5 s psm yealic GESaa y [YY] ([¥] ¢[V] 28 aba ) (s 5 58e (o oAl
3 pwedS (e KUl 230 Jige QLS Jau 53 jualie o) Cda Ol a2 23l e (B yualic
pspedlS 8 51 V] ol Jasi e ol& 5o o s 5 JW 5 agealS Ol (218 L ea & sl (al
3538 Cant 35 e AT 3508 lan ol Al HafiS e (S sla (F Cda ) 0al b il ) Al s Yl
S LS (g 3y et 4S 2SS 1 W s sue sid ZmYST 0 Ol b edisal 8 LS (cal
lan (W s s ) il | ) i Fe (1) paide S )3 518 008 IS VY] a3l ), Fe (I L ol
(aspedS jsma )) A A CSHa ) asmealS 5 IS OB (Gae o5y Jeld I 1 salaed 4S diad
B asedS g pamiid (Sl S Gl i il Vo Ossne i gad a1 s
3 Gt I U 2igly s Wosis b R0 Gk 5 slagsilS a8 ey S 0 S5l 8
&S 5 Conns uSLaS (S SIS 3 50 0 320218 - ) 58 g s g (SIS LS 4y e R0 Gl guas
3m s Ll a0 28600y (et o gedlS CS pa s s 5 (sl JISU Lal Cile Gl siedy bl
W3 e S 1) Al - s s sid (Sl Qs Cie s 0538 Fe (TMD) L i) 0 o gealS 1530
U ecal Hgan 50 a50edlS L GuSliaS cpl s S 5 (T - )58 5 s b (LS 8035 Gl o Uy [YY]

Yerd


www.sid.ir

NBESONE BITET G VY i ol8 50 YUIS o 53l Cllad 5 S 638 028 ) g2 (T 2 50038 (BSa0 5 ) )

&lia
S. S. Sharma, S. Kaul, A. Metwally, K. C. Goyal, I. Finkemeier and K. J. Dietz, "Cadmium
toxicity to barley (Hordeum vulgare) as affected by varying Fe nutritional status", Plant
Science, 166 (2004) 1287-1295.

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

J. E. J. Weckx, H. M. M. Clijsters, "Oxidative damage and defense mechanisms in primary
leaves of Phaseolus vulgaris as a result of root assimilation of toxi¢ amounts of copper",
Physiologia Plantarum, 96 (1996) 506-512.

K. Smeets, J. Ruytinx, B. Semane, F. V. Belleghem,/T. Remans, S. V. Sanden, J.
Vangronsveld, A. Cuypers, "Cadmium-induced transcriptional and enzymatic alterations
related to oxidative stress", Environmental and Experimental Botany (2007) 1-8.

B. Halliwell, J. M. C. Gutteridge, "Free Radicals in Biology and Medicine, Clarendon
Press", Oxford (1993).

K. Shah, R. G. Kumar, S. Verma, R. S. Dubey, "Effect of cadmium on lipid peroxidation,
superoxide anion generation and activities of antioxidant enzymes in growing rice seedlings",
Plant Science, 161 (2001) 1135-1144.

J. Liu, K. Li, J. Xu,J: Liang, X. Lu, J. Yang, Q. Zhu, "Interaction of Cd and five mineral
nutrients for uptake and accumulation in different rice cultivars and genotypes", Field Crops
Research, 83 (2003) 271-281.

A. Rivetta, N. Negrini, M. Cocucci, "Involvment of Ca**-calmodulin in Cd** toxicity during
the early phases of radish (Raphanus sativus L.) seed germination, Plant", cell and
Environment, 20 (1997) 600-608.

C. K. Cohen, I.C. Fox, D. F. Garevin, L.V. Kochian, "The Role of iron-deficiency stress
responses in stimulating heavy-metal transport in plants", Plant Physiology, 116 (1998)

1063-1072.

YooV


www.sid.ir

DS 556 A aibiaa i ol8 50 YUIS o 53l Cllad 5 S 638 028 ) g2 (T 2 50038 (BSa0 5 ) )

10. G. Vert, N. Groz, F. Dedaldechamp, F. Gaymard, M. L. Guerinot, J. F. Briat, C. Curie,
"IRT1, an Arabidopsis transporter essential for iron uptake from the soil and for plant
growth", Plant Cell, 14 (2002) 1223-1233.

11. J. G. Liu, J. S. Liang, K. Q. Li, Z. J. Zhang, B.Y. Yu, X. L. Lu, J. C. Yang, Q. S. Zhu,
"Correlations between cadmium and mineral nutrients in absorption and accumulation in
various genotypes of rice under cadmium stress", Chemosphere, 52 (2003) 1467-1473.

12. I. Mccarthy, M. C. Romero-Puertas, J. M. Palma, L. M. Sandalio, F. J. Corpas, M. Gomez,
L. A. Del rio, "Cadmium induces senescence symptoms in leaf peroxisomes of pea plants",
Plant, Cell and Environment, 24 (2001) 1065-1073.

13. R. Aina, M. Labra, P. Fumagalli, C.Vannini, M. Marsoni, U.-Cucchi, M. Bracale, S.
Sgorbati, S. Citterio, "Thiol-peptide level and proteomic changes in response to cadmium
toxicity in Oryza sativa L. roots", Environmental and Experimental Botany, 59 (2007)
381-392.

14. D. J. Watson, "The physiological basis of variation in yield", Adv. Agron, 4 (1952) 101-
145.

15. G. C. Evans, A. P. Hughes, "Plant growth and the aerial environment III on the computation
of unit leaf rate", New Phytologist, 61 (1962) 322-327.

16. R. A. Khavari-Nejad, "Growth of tomato plants in different oxygen concentration",

Photosynthetica, 14(3) (1980) 326-336.

17. R. A. Khavari-Nejad, "Carbon dioxide enrichment preconditioning effects on chlorophylls

contents and photosynthetic efficiency in tomato plants", Photosynthetica, 20(3) (1986) 315-

317.

18. G. J. G. Pereira, S. M. G. Molina, P. J. Lea, R. A. Azevedo, "Activity of antioxidant

enzymes in response to cadmium in Crotalaria juncea", Plant and Soil, 239 (2002) 123-132.

19. M. J. Hassan, Z. Zhu, B. Ahmad, Q. Mahmood, "Influence of cadmium toxicity on rice

genotypes as affected by zinc", sulfur and nitrogen fertilizers, Caspian Journal of

Environmental Sciences, 4 (2006) 1-8.

Yoo A


www.sid.ir

DS 556 A aibiaa i ol8 50 YUIS o 53l Cllad 5 S 638 028 ) g2 (T 2 50038 (BSa0 5 ) )

20. J. Barcelo, C. Poschenrieder, "Plant water relations as affected by heavy metals:a review",
Journal of Plant Nutrition, 13 (1990) 1-37.

21. K. C. Lee, B. A. Cunningham, G. M. Paulsen, G. H. Liang, R. B. Moore, "Effects of
cadmium on respiration rate and activities of several enzymes in soybean seedlings", Physiologia
Plantarum, 36 (1976) 4-6.

22. M. N. V. Prasad, J. Hagemeyer, "Heavy metal stress in plants: From molecules to
ecosystems", Springer, Berlin and New York (1999).

23. A. Kesseler, M. D. Brand, "The mechanism of the stimulation of state 4 respiration by
cadmium in potato tuber (Solanum tuberosum) mitochondria”, Plant Physiology and
Biochemistry, 33 (1995) 519-528.

24. E. W. Smith, N. E. Tolbert, H. S. Ku, "Variables affecting the CO, compensation point",
Plant Physiology, 58(2) (1976) 143-146.

25. M. Greger, G. Bertell, "Effects of Ca®* and Pb** on the carbohydrate metabolism in sugar
beet (Beta vulgaris)", Journal of Experimental Botany, 43'(1992) 167-173.

26. C. H. Fang, W. J.Wu, C. C. Lin and C. H. Kao, "Cadmium toxicity of rice leaves is
mediated through lipid peroxidation", Plant Growth Regulation, 33 (2001) 205-213.

27. K. V. S. K. Prasad, P. P.-Saradhi, P. Sharmila, "Concerted action of antioxidant enzymes
and curtailed growth under zinc toxicity in Brassica juncea"”, Environmental and Experimental
Botany, 42 (1999) 1-10.

28. S. Sinha, R. Saxena, "Effect of iron on lipid peroxidation, and enzymatic and non-enzymatic
antioxidants and bacoside-A content in medicinal plant Bacopa monnieri L.", Chemosphere, 62
(2006) 1340-1350.

29. A. P. Pinto, A. M. Mota, A. D. Varennes, F. C. Pinto, "Influence of organic matter on the
uptake of cadmium, zinc, copper and iron by sorghum plants”, Science of the Total
Environment, 326 (2004) 239-247.

30. E. Lombi, K. L. Tearall, J. R. Howarth, F. J. Zhao, M. J. Hawkesford, S. P. McGrath,
"Influence of iron status on cadmium and zinc uptake by different ecotypes of the hyper

accumulator Thlaspi caerulescens", Plant Physiology, 28 (2002) 1432-1440.

Yoo b


www.sid.ir

DS 556 A aibiaa i ol8 50 YUIS o 53l Cllad 5 S 638 028 ) g2 (T 2 50038 (BSa0 5 ) )

31. D. A. Cataldo, T. R. Garland, R. E. Wildung, "Cadmium uptake kinetics in intact soybean
plants", Plant Physiology, 73 (1983) 844-848.

32. G. C. Smith, E. G. Brennan, "Cadmium-zinc interactionship in tomato plants",
Phytopathology, 73 (1983) 879-882.

33. A. R. Meda, E. B. Scheuermann, U. E. Prechsl, B. Erenoglu, G. Schaaf, H. Hayen, G.
Weber, N. V. Wiren, "Iron acquisition by phytosiderophores contributes to cadmium tolerance",

Plant Physiology, 143 (2007) 1761-1773.

Vel


www.sid.ir

