FAE Olies I ojled & dlr ¢ aLS 5 5,18 5 dul

G Ay b S5y 5 Ol Ol WluSS ) Ol 55 ik w5
S35 *uS| U Jaw 5 (Catharanthus roseus)

S SNws ekl 5 (5 Sus (5 0 & Sl yual Lo jhaee
\"MO'\—A—AY’MU:....; NLY 4;5‘)‘ chb‘ NESH cf}\:« 0 A ls ‘wl.;:. St ) eJ;

OYAYNYNY 2 lg by Gl AYAX/AV/YY il s )

:o..\.§.>-

- <

f‘&‘&:",‘;u‘)) LS""‘:',) uaﬁ-uﬁd‘i).\:...s‘ )ﬁybﬁ‘&i}ddﬂja J&bd ofh‘jjﬁ- 6-’:‘:").“,"*‘&‘,)‘; ng}‘é&ﬁﬁ,
GGG;K@.SL.”"J.:): J.il.d‘jiu\.:n o ol:f‘)aﬁl.'& O‘#Jlﬁ&‘)d:.&ﬁjs‘)‘.\iﬁ ‘ggj._v Ls};"",):j le.baﬁ{;)ﬂ.lj.d ‘Jﬁch‘”‘@b‘
boawslde 53 (Va9 K0 10 5 V0 0 & F) apdensS! Slpdsl Cilie slackle s b IS ¥ L dolad YulS &40 4

Nyes Sor o Clls 5l a5 3308 (IS s 1 o gbiie 4 piman A 0315 g, Vo e 4 (b oS 4 J IS Ol 4 s ap il
f‘.b‘ Ses K] J)' QJJ 6)‘)@&0)‘,}9 LY )YJAJJK:A Y )‘ JJ‘YL ‘SLAC.JQLG BL) ‘_5‘5‘).\:..5“,.1\4 Lv cl:f )Latl' S M;gi‘ olis @lﬁ; A3 eslanul

Q;Q)yf:.ﬁju wl:iﬂ)b X3 g.‘JJ?ASM)‘f ()LZS @&debd L;.MS\) l.hc;b..\:.hﬁ_)S)\Ji.ch.hoxﬁ))lJL‘d\y

[)L:.J. rALgb é?:A &Zg‘hﬂfdlﬁjb kﬁ‘ ‘_5.")[‘.‘9".‘*'.’[:’.‘_;‘ L):‘ib'“ cl;J:)':J r:“ki )Lli.‘ ol:§)) 6})%&‘}‘%[){#}&& C.ww‘
pobie ol Ol Ol ol 3 gy clle (RI5I L pmy Canl e ST id 5 ol jolie b g, daly 8 sl Jbm)3 ol 5 dilesls

b S8

G30kST 5l (lsdih 30 S (IR Solie (55 Copmn S el (6 3mn gD (SLae 5SSy 1SS slae3ly

Conlad boam o Jsko 0455 ol sla iS5l ol
o e ol a5l nl e e s e Lad e glie

ol Olge a1 S5Usegsdns s p-:jj !
.(Rion and Alloway, 2004) as s 125 13T sl
535 Sb s 6y 30 o ol K S5 L O sean
P R T e P T LY RNV
ol 3 s edd oS (S plie SladuT 3 S 53 i Cor e
M polis S e sl DDt QLS 5ed 5 Al 53 5o b
ool e p SuS b e plie 5 JUl oo
Sk ol ke 55 jole 5l & Bl SIS 4k

dedie

23030 QLS sa 5 Ui sl 2 o0 e S s Sl
Ol 5l oajls (2 olS S plie glaaol b 51 (g5l
oz 5l ol Sl slap sl 2 p 55SBsS 5 sans b
La3blas ST el s
Mol (a5 e lie 53 WSl edy RNA 5 Ll i
eS| Fagm 5 oS e e (SAS Sgladl
P K B Gl L S e Dgesr S Olsm
ety chbles 5 b 5l gy U &S Ldiies Oliies )|

sl 5 S

N gams ol 53T GadITsl, ol 5 plie glad)

m-amirjani @araku.ac.ir : S5 mSI oy S 0 s oukins 55

[ww.SID.id


http://www.sid.ir

S Jlo V8 osled & Al ( alS 55,15 5 il YA

ol e 2 e pole el sk gilule,
L5850 5 S b bt s n Jsloms slao S 61
Jab Jsb eles s lie o b ol 4 ol ole
il ds EalS s opl by 5 L e a1 LS A
e sl Slade i Cds 4 B 0LlS ole
LS (Chinnamuthu and Boopathi, 2009) s, sl
38 20l oS 5l S (Catharanthus roseus) s s
s ol ol AL e (ApOCYNaceae) o s, o5
Ble zasle 4 O pUsl S o (S5 Al 5 sl
sladi g O 318 5 Jlie 5 sl S 1 5 poiitens oS
L Gomms S 5 Jdime bl j3 Aol oSl LSt
ok et 5o ool Slal Gl mws o5k 4 5 LS
,\.:UJLQT & VW Ol 5o sd ooesls 2S Wl LE_U_eT
Wl ol plolis g olS s &S sl 5 sl
Slosis Coeal 3 ot Seus 5 ey sladd JSII
ad 5 55,5 4 Jlasl 3 b 51 ds JISIT g3 ol 1l 55
o ol Ggme BLe by e el B
Sl w3 &S Cl Jle B Gl s g adly (S0 s
(Aslam et al.,, 2009) L ls 5,8 Lok w51 (sl
Sisang 5 Sa Lyl i s (YL pH) LSt bs 5 Sl
22 RS SRl e el (S (Sl Ll &S Ol
o 53 5 335 o Sas ey 4 Gy, pole S
sl ol 55 b e 28l OLlS 43 e ol kil
0l e &S ol o ) 5y 35008 S0 555 slas S
S JgbmneS Sl S G0 4 sl S e oS
5 b b 5OYAY O es 5 asdy) Sl ol 6l
03 Sl A, w5, Lss s U ol Lo b s @
s S 5L onl A oslos (o8 lafulsS s S 5L as
A Bl s pe OLLS W, &S 5 w5 RIS
GAE) Gl dmlis () p slite 4 Sl a5
SoooWaw) Goo pR 0 4 ra oS gl s
Ll s b (o oWsm sl 5 WS 50 Laes 53 55 5o

I T T
OTYAE (bl 5 5 55de) 3503 pb e ST L (S51550
o3 e b o, b A s oS Al
syl olS Sdae 40 5 Lol Cde 3 ol 5L 3
L el Lo ol ol s G b sl s gl Jdles
(oo 2o Wl oles b s aeas sladsse ol sla i

sbakle s 5 sy Ul o e ) dke b
55 It bl b K S5 Sl b diles syl
b Al o Ses 5 ady Sials Slorse (ke d sl

wlin plend (ol Sl Jle Olss 4 sl ol b

oS =l s emie 5n cpl JWml 5 Gl (g 5 peeslS
5,8 Sse e Gbas 3 cll S
&S (G pole aS 5508 345 ans )b ool (Grant et al., 1997)
o a A el (S s pbeed ol Gl
S Wlesls L cpdizes | S S o Jes s ST
SN gams 5 1, o2l chle (S w5y, 005 GLS
slagusld oy 5o $U sl S ssb 4 a0 LaS
Sl ol 3 s ady skl A e 3 S oS Cl Gl
Spe olide 53 K03 slageosle b S sk ol oylis
S5 esliad s sl ol s S cl bl
Sl Ve B e oalal 50 elide 5l e 4S8
3 SN e Slosar s fpl 0 L s
ool e 5 SusS bl Sl sl e ol
oSy e 05 dd.w ol Bl gl s34 e
Rl 2l S sp fl Ol L 8l el 5 ML
Sl Ko iy K8 s slewd OS5 @l 4 2l)3
sl Olge a4 bas S 5L Sl eslizal L (Ma et al., 2010)
ool a S oM ole s glass Gl
Locdd> o Lgd e ol S s edld J 38 &
LS b el 5 b s 5U sl 3l 6 ,Se e

sole Gras SIS SRl ke 4 gl glacs b
b 5l Cbli= gl 0sle, Blus 4 5 ol

Do s S 50l ol 05528 OLudl (S5 L «Conns 3


http://www.sid.ir

\q Lf:'ﬁ‘)‘«; ..\..:l_) d\.&fﬁ_,_’c}‘}} &TJA, cb‘u\{{) &)‘ﬂ‘)é‘)::;ﬁw‘)f

Golor s Loz ge OIS s (ol 2 e Sl
Blo B Y 53 & lad G BAE Sy 5 S
Lyl s 5 OlalS als.tus fame OIS 4 sy en) <l
YoxY 5 5y 0o oS ol am s YOEY les L @K:,iuj
ey Cell VY Slis;eyss 5 ol ol S Sl s
s 4 bl Jleel i esls L,y S0 cell VY
oS Sl il bl ads Ve Sl 4 wie 2 S S
o595 dsb 5o OIS olal bl (Jase I3 05 S
aw b oslas SlS &0 4 CJJo s S plil Al
or Sl 5o Ve 5l de DLW Sulg 5s A el 1SS
3eslizad b (bl g s Codls 5 g a,0enS|SU L
3 bpSle anlis sl b5 planil PSS VA6 e
Excel wly 5l Wjbged awy lp 5 oS Osesl
s Seslinal
chle anlw 1U3 @08 5 Jbs S e (5,801l
0882) 05,1 (is) olel 0 8008 5 s, S
oLl s el (Lichtenthaler and Wellbum, 1983)
b Loy, 5 ok 055 S 5 b 5l e S N )
L Lo ad 055 SBloo 3 el paal do s A &g
AN/Y Slaz e dsb s e ¥ ol aily ilo 85
Sldie 5 ol e gy Sl sBaws b za gl Ve 5 TEVA
(L2515 5 55,8 Jald) basss,S 5 b @ sls Ly IS
505 e oS o g b SVslee Sl el
SoSeilul Jshie 4 S Olyda g S lde (6,805l
53 A el Al Sy sl s 3 sy Sl S Sl S
ol 3hesd 315 eslinal 550 Six alS esle i) o
VecAr glos js cole (A Gie w0 OlalS Llss isw o)
53 W0 a3l e S Y el S 0l s sl S Sl a
A 3550 LS sl 51 s Y ol 15 Ty eml
Aol S5l o 2l oo 0 5 bgloa YA b 25 Se 00 L
bl a3l O 4 mle mhaw n 3ges s v
e 8,8 3OS S 4 lae 3 adds ) e

by, ool
S OBl S8 5l s olS L Dy ilweslel 5 g
Ty ol L,y ) o 4 WWAY Jlasle ge s Olgins!
D T e I TUANN TSI Lgor
el slasd L esls pied b ST L LY e
A S 13 bl 5 b Bl S sy 5 el
Sk gl Sialer Sl el 03 T cbSelS
QS Y)Y @ is o (Wang and Oyaizu, 2009) o
o o3l Sk LuE Jime (D)) S 5 S (g s
S Olsen 0/0Y 05550 Olsee PHEVA L v o)
s Veeppm Ol LG th Olype dppm s LG
APPM (o, VApPM ol ezes LB glagdre
A Sesll Appm K 5 /YppM: s

S3Eb rgayheSt 3t ilueslel 5 ag
Gl dgte slpe SU OLKiy oS8 Sl g aAS]
Yo Ne 0 8 Y L sy glackle cole gl 5 il
ol Veece 5o 5 a0 el oS NV Il (Y505 80
Moo ¥ Jsbe 5 oA e B L ki
Soigol sl ss 55 g el Gy (55150
NERrEUY )jﬁaquu&c)w@(\n W, ¢ KHz)
sloes 0555 mabline CoSe K e kb § 515 23
D3 O o&aws (5 el O s w5 A onls 13
Jole cal 51358 3 HL Oad oy 8T e b 2 S
Clle ol gl A eslisad L syse slie Sl gl
Vern € 5 1y odd 4 Osemibiw s 51) CC SV 505 o ¥
Slp o s eed w5 S = g Osh S pa U os
Vo Y70 CC N ga3, K0 0 Y CC [V 5oy Ko b ke e la
O gl 3 51 V/0 CC N 505 o V0 5 0 CC Y 505 So
S e (655 Ol A a Jlee Ve v r CC 4 ol e3be]
S Al elial g5, BB S s Jilos Sl io sles s
A e e Y s S LS wiS e sl
A esletal dals Ol cunl (69,00l g

Yo Cw)‘ 4 &LAQ‘J\.L; ‘J\.’I.t‘ :LA)Ls:: JLQ.G‘ ] oL:f S


http://www.sid.ir

S Jlo V8 osled & Al ( alS 55,15 5 il £

le:u: A aslsl aj}j USL Q)J) JIMS\;- LSJ":"’“ Jj.lom
VYl K x5 oMl e s 2t V1) Sl b alsl>
\) u‘iLé" v}r}' B .,\izjf Lol Q\.,\.\:JJACJ\JU) g_éjsu: yoml
5 bl Sl s stileg Veeml 4 Jbie O L
v..w)l.:‘jav\;‘j} f,0~nm Cjﬂ Jj.b L ‘) J)L,\;LMN‘ 6“@}4&
(Creus et al., 2004; 12 asle S Six 0) ¢J§

.(Kohler et al., 2007

:@L:J
O s :gfﬁda..aju_-'\yf\x\&.fé)jbj;a\ﬁgﬁ
\‘)Lgf;ﬁ;fﬁch.ﬂj&tﬁrul&:},;g”wﬂ
oAl bl s S edalie (ga,0enSI b N e s See
03 2led A 5 058 e Db e dald &gl 4 Sl
23 SaodeSIH0 Ngas Se 10 5 Ve 0 b glales
5 hoya VE 508008 EYCTE L 4 Jald b oaslie
sV d e glles ol e S 05y waees
VA 5 TNY0Y (o a SakenST sl ¥ ges Ko V0
O Js) sls 0Lz 1, 2alS ds s

Slsoa by S, Gl S5 Ol
Ve S ¥ ochle s a5 (ath) @ s kS
(SadkenSIpl hle L1H1L s edalle (65 S50
S LS 55,8 5 (ath) S Léy IS @ Jbs IS (gl g
I B A GO PO C S ECIH AR LY
08 5 YL OV Y b (55 )0 50 0 o lales
22 S JBs S Ol 5 el g dald 4 Cod Ao
T TA Y Y 0T G5 a0 ) 0 e slales
Dy sl OLES Wald Wsas & G |y 28 Ao
SoodenSI gl Ngas,Se 0 58 ¥ lachle 5 Aip5,l8
Lol .ol Aulsdl dald a cnd Ao j3 8 5 Y0 AY L5 5 4
S SadSIEE Ve S N0 5 Ve e glaclals
DL dals @5 & o [ L3S Aoy TY 5 1Y )

Dlsame dali 4 cd b Liy IS (glgime Ol s Al

YoT ol a3 Osl g aids Yo JI Ve Sl w
Jsb oo ol dr OLL 5o w23 S 3 oS Sle e
Slodea 50,5 Ol dpulme Lo ol o gl 40 7 g0
(Dubois et al., 1956) > si qusy 21kl e L S

S5 pobs S g 1ol 5 S0y polie 6 eIl
A gs (S a8 S ole 5l e S Y Al
Cole Y8 Ol a4 5 ol 8lsl 170 S oisl £ mli els
53 el 01 Sle @ g S 3l 13 GBI sles s
Sldm a5 55 NOp b as S 515 51 S slu ax 3 4 oyl
Shie OT L 5 et Olo (o 5 L et el o S
3 S ols Cdr s 5 LA sl VoMl e @
oS Lo e YEAY 5 IY/A (slagse Jsb s pal
A2 okl s>+ Shimadzu AABBO Jue ol e

Sl SNl S el SO G S0l
skl o aly) 5l SV WS Sl bl gas lee i enly
25 pS /Y A esls 13 Ve°C Ol 55 3 dw Sde
LS 5 ey 050 gl e KU 4l
L es S )13000°C oyl po ol A e s S Sl
Ak KLl Jolbs s sl ct guS
S K e sl e sl Jbo i Y0 S0 IS
oS L Blo B 535S s S Slo 1) Jee YOO o355
Al YO e e T L sl 5 i ade O
S oy eely gbOs s ol Jalses s olila,
EANWAYPDP7 Jus) s 55 sheld olSis | 0F ks
iy 2 sl Sl elisl b g 13,5 (5505101
38 el O et slackle

Sl Sl s p bl id gladg g Sesll
e Ol o a3 s s 0358 0555 (AS S oslep S
YME alS 2Sls 055 J> ke @ e A 4
S slaien ale SG L el OF 4 VY Ll
K 0555 o JEIS K b abiol Joms A5 eyl
Ol ad et L1y ess S s s Gl Vel o))
a o ayy Slo BBy, | Jolbs Jsls 5w e


http://www.sid.ir

AR U:‘Ji)‘«; v\.\.:l_) le.ef}:_,_,c;‘}b u.\> cb‘..\{;‘) U‘J’-“Jaﬁ-"uwjf

oL;Lfﬂda.ﬂ_,(gfj‘,ﬁbc‘,w)&bﬂt;éu&:&-)jQ)JJALSJ)J?S‘JJLML‘&AQSU&%)“;QHGA—\ d_,.\:-

SV San

oM’ S e (9) K& 055 @ 5 03 (M) (s, ST 5L il glaclale
Y +/qY1 /04 /00 B/0 ) /od /Y J s

0/) P+ /84 LS VINY AVYPE /0 A .

VYWV /S0 oy oY E /0N .0V /N0 Y

VPV E aYEPE/e g YALEEVIY ¢

/YY1 VP VYYD Y 0

0/) + 481 OV PE XY o /0y Ve

£/7 YOy /Y NNCE/ AYC /g Vo

A Gl dwlie Sl SE ST Y 4 Kke besls il Sls O050 illae L eSile pu Jla srs BN e odasolls wlie By~

ol 0l rlz.u‘ MGLAQ' O g

(JJ;JSU)‘, mg/g) A:SJJJ[SJ‘FJ:{,JJS i) J:AJJLS @ &Jﬁ)‘@jd})%‘yb%&h&bj' wil:‘ ww—“d‘,b

5oV g oS

(Mg/gFW)e ;.55
(HM) 55 A4S 5L il o lals
L3508 JS Jo s b Js )5 2 Jeis A
YV £/44%1) Yo VYL /AN ¥/Y¥PE/g Y J s
NATRSTIN £/1954 /1| V/YQ%% /) Y/4%4/y .
/O B/ Y R AEAR 1/0134/+4 0/YA /Y Y
¥EPE Y ¥/AYDSE /Y V/v0P/8Y Y/VAPSE /AS §
VYA 0Y ¥/ /0 Vi /e YA /oY 0
Y8/ g \ARLE VLS VA EY Y/88%4 /Y0 \e
VARRE"AA 1/44%/V A /OY B+/v A V/EVeE Y E Vo

A Gy dwglie .l SE £, ¥ 4 Kke baosly ol oSl Oy050 Gillae L eile p Jla s M phe okas0lls lie by o~

sl 0l rl’_v.“ dlf‘..\? O 9w

1400 - 3
1200 - b i
,, 1000 cd od e
L) 4
§ 800
5 600
~ 400 -
=
B 200 -
E‘J 0 1 T T T T T T
JAs 0 2 4 5 10 15

(Y 20 Se) (g3, AenS| U Al

o_jJ) Yo U‘:'ﬁﬁ QLDL:{ JS LsLhC)bJ:.thS O‘}:ﬁﬁ (JY‘,‘JJK:A \0 E) \' O &Y s') d))-‘:ms[,dld alizes LSL““:‘H}' Q‘;‘—\Jﬁ.ﬁ
Sl SE) 5,lilenl glast sasolis b gl


http://www.sid.ir

S Jlo V8 osled & Al ( alS 55,15 5 il Yy

.A)‘_,)V' ol.al; (uff

el s glachkle
(Mmg/g DW) (,al (mg/g DW) (s, (mg/g DW) 4.5 (Mg/g DW) sl (ML) 5,41 50
\/0%£/\ 0 oA/ a8t/ g V/OYP £/0 Y J s

V/$ 0%/ Y /e oV Y/ V/Y00C H/v Y .
V%01 OALSE A Y u s TINY +/040° 4/+ Y \
\/ YN A YARE=RRLY YPa/y Y P/ eA ¢
V/ e AP\ 4 VYNC/YY YR e V/+4%£/+ 40 0
/4%%4/1 YAPE/ Y YO ez V/ AR Y Ve
NI/ AY ¥R 0 eYPE/Y Ve Yo/ ¢ Vo

Cisdy A (Sl daglie 5 SEE I SGY . Kke baosls .ol STl O9050 b Gulkae B Sile oy s srs O ps o dias0lls glde By -

Yo 5 Ve 0 & Y el il falS (6,081 50
Lo y3 00 5 YO YO NV.OY0 (80 b5 (S, LY 503,50
05 pealS il adls fals el Ode s dald 4
Va5 S 10 510 0 b Y glackle 3 el e Sl
b G Lo 3 OF 580 YA YoV (55 & S,0nS] 5t
sl 03 55 dald & gal

oy

(it 5 5) 035 2 GaohemSI ol cilisee glajlag 36
S350 ol A das o OLES s w5 1 glse r|..\3|
Sroslie 5 Ll slacdld 5 Dl past dil S S
SRy ol s .(Sosa et al., 2003) L o OLL 55 5
V) GaskeSISl nl glachle s gs, & sl 0L
S S 5 5 O3 Ol Sl Sl (¥ S
ol Wl opde dals el 4 Cand (S 5 Gl) e
Sl (b 03 cpl 555 s e el 50l 4 s B
055 (Vb ay V505 ,SeY) (o8I 50 clale ol 8l L &S
Al als e 4 S gl ol S S
S chle s b e e S e Ty (gl s
S 5 5 0oy g Sl e3p G BL S Ve S

dald 4 Cs Jall ol s cl asl a8 la s

ol sl rl:u‘ 44@‘4’

(YJsdr) 250

VUSE @ s LS Sl S Olpe Ol i
Ve Ko ¥ochle s S Ohaas S e o nis
sdalin Jald s 4 o LE AT U og, 0S50
JME R ol R L b o W
Ol Ao S sl e » IS lacum g S
Va5 S V10 5V 0t e glackles s bolay S
O o3 Ve 510 5N A D G kSTl
ol 0L Jald % yas 4 o |

sdal Sy S 4 a5 L peele Gl Olge ek
SMee 5 deSISL glackale (Ll b ctize (Fd5d)
d Y glakls ol Ll elS s s, chle s ol
TVIO 0 5 4 GaodemSISl Npas Sa VO 5 )0 (0
cde sl bl aals & Cons A3 YO 5 YO NY/0
oo 4 &S A edalie iomes el edls 0L (g,
5 b SRl s el e ol s gy ol Rl
© &Y lasles o OLS 3 el Sl il
& Ao W 5V AT XY Y LS 10 e
Vs S jio chle S J= 3 cl e dals oS
O ) rals dald @ gad 4y Sl o3 O (59,4051 50

glackle Alpl Lojaus JAT 2 33 ,ldde ol

[ww.SID.id


http://www.sid.ir

Yy Lf:'ﬁ‘)‘«; ..\..:l_) d\.&fﬁ_,_’c}‘}} g‘Ju\> cb‘u\{{) &)‘ﬂ‘)é‘)::;ﬁw‘)f

owamen (Luderid etal., 1992) 5,15 il gean s sdul )]
kS 5 oSt D3 EE W slackle bs IS
(Linand coul axils of on a1y ulogo JGalS iy (a3 g
35 055 2 Sl s 0smeS Slides b Xing, 2008)
ohs 4 o dsmS 2l DL 1wl 5 gl plll S
350kt A5 (6 ReS 035 e o3 S A, falS 4 s
{(Fournier et al., 2005) L = ials olS 5 Sae ol 53
Cowds (V01 E) Oa 5 Sy by 55 glis zb
sl kel

Gllas 15 b (958150 il glajles 36
3 o G Gl 3l s S b EIS L
Aoos S s (S Wl by B olS 4 sy
Gl 5 e Bl sk Jsisiem 53 Sl 9S 3
sphe BS i) Jlee Sl st 55 56 (VWL mezs
ol Sl GLLS )3 S mhans Olsee 28 L(OVTAY e le)
4 el (S 5 Gs opl 5o TUM L 5YL glaclals L
Sl 0 s EO1S opl poede Al S s S e W
OB G B O glclle s s o SllS
a3 5 el o 2 Lol s LS e bl LS s
Drs Wl s Jske iy b ks e a3l sladyl b
sdaline &5 hailes .(Rosen et al., 1977) 5,5 . IOl
ol slachle s G oS sy glagerls s
sl SRl YL sbcble 4 s (TUM) (55,4ST 50
ST a3l o ilin 53 S el el el
Sy S a5l e ol S S AT 55 5 ol o
S Sygo s Sl Cllae ol Lge s andllas cpl 3 el
3 g ) el il (13 YUM ke s S e
Gk ol oS gl s Zn W el sl oS
SE b s G AnTE 4 by slae 3T ledles
sph olS s My S o Wl B bk
s 5kl e 33 ol (RioN and Alliway, 2004)
i el s elS o e s Al s R e ls )3

OLLS sad 5 Ay Gl Sou,e e S Olse & O,

Slaclle s alsa i 5055 Sl il ey s e
oos okl s Ol e Ve SY) aotSTsl VL
Cel Vb glachle 55 gy 8 AL Sl (pl 4 Llg s
o s e > s el 5 s JS hals
ol 5o 5 Dhda s S o 5 (S Sl Al s S
3303 i 5 5 055 Ul alS 5d e (giluesle alS
© GakeSIEl VL glachle s al; 5 ol A
el ALS sl 0 4 Sl a5 pde 5 S ol
Gy dher 5l K jolie S ol O 51 S 2 glaasl
(Zelazny and Vert, 2014) x,ls i Of U olas s
b Sen vl 4 ol AU 038 4L Gk
SLJLS 0 &y o ol SLIUE Jo skl s (slaes S
ol L o ALS el o 4 Sl sk pde 5
cle o a8 Gladhe o Sl b g AL S
ST 555 e Wd e T olis Ll = Al
5 S W Gl Jl clB 2als 30 5 tuled
2 gl Gl S ol e U 2
{(Barcelo and Poschenrider, 1990) s 5 .« ;T olalS
Lo elsn s oind bl 53 5 035 SRl 5l Jols s
S W ) R T O 1
o chle s bl cpl s (Luderid et al., 1992)s s
Ll il Al s el Sl 5 5 0oy Y505,
Sl 358 (Va5 ,Son Sho CllE) (65 35S Ll ;2 s
SR B R TS I S I I N .
5 odr Ol 2 50 Gk Sl sa) paie 35008 0 B2
S Ol 2 8 s osse ele abmlr
e lie 53 Pl e Olis Shas oSl > b 5]
&3 McBeath and McLaughli, 2014) 55 . olS
S 5 St s Sl Ot 5 e e 3 e
358 GeeS) e GRS Lol (555 35S (nl by LS
sdalin oS Wi, 00 g e e O JLin
F 0 ol gl Jels s (Aziz et al., 2010) >3 .

S 35 p s 350 o b alsn 5 e 5 gl 5


http://www.sid.ir

¥4 Jlo A ojled &l ¢ aLS 5 5,15 5 dul s \3

s gl @l QLS Wiy S ol pl e
LS o i S 25 3l SasdkeST D350, 5 Sl st
Sl 20T Ll 5 S e e S s 1y 3l &S
e 56 (Masarovicove and Katarina, 2013) das
sl Sl Dse ol a4 35 Sy S
ool el YO SWl Gk 5 sy dher Sl S
eSS 3, Al S S5 5 U5y deul S
Sl a5 o 5 e GLLS 5o 35 IS s 2alS
2 oy Sk 055 b oS e S &S
G530 53 salgdig pelSa Olgie @ 555 sl 5T Sl L
Lol g pas el ke (S ols e
Sos b SlaS S 5 S s
G S -l Sbo SIs Ll S e,y IS8
23 d5mse ookl s U;f Lo sl b olal b
5SS 535akd s IS 55 w3l b Slotle LS 93,0085
kB9 IS S RS A Ldkias 5 (B A e
Fos ) SHIL K 4 by S ol 13 o
S Bl 5 S R pole e il Zod Jid S
Srobs by Jis IS bl 5o e MG (55 0 s
5 Sl glulr LB IS5 5 6o (o g0 g O
D pobe Lo et il o A 0 oo ol
(Kupper et al., 1996) L1 s Jlai © ko5 S slaltle
role Sl Sl S e s Sadl b
Ko e Fe s Mg e L35 IS s 3 el
DA 1 s IS Olse Go b cal 3l s edd s JS 5T
oy &S Lddiae i (Drazkiewicz, 1994) aas .
Lo IS dSds Ls o 1) o S o il
S A ol U sl g8 5 55108 e Wl S
e ol S didEae (S s Osae S5
W s lisdon OLS Lo Ly IS Jlle [l o
S 6 o b sleep S5 5l e el slae 3 S5,
S S b s b8 Ol LS e S8 S
.(Barcelo and Poschenrieder, 2004) L . :alS S

> (Khan et al., 2002) e o o o Lol 3 1y ddy aul
GRS S e Vs S jao chle s tasn ol
el 035y Sls pme dald 4 ol PalS Ll g cl aBl
9 O’:"“S\ ;ws el gy Jj._\as S O‘i‘ J:Lb
Cla.ﬂ ‘J;.AKS C,...:_L@.z L
(Suge et al., 1986; Hong and Ji-yun, 2007)

sphe Sy

a0 3K, Slie  (SadkeST ol il glaclale i

YUM clle i nl 53 skl oty 25 Gb
LS s S S Ol b3 RIB o se s eSTSL
o onl g3 8dee 18 1 (S Kl (RISl 35 e
3 JBuAS s s bS5 s3ledled s
5 S ol Sl il sdyluSIsl slag 31 51 & 0
Loy oIS o 5 5l CBlis e 55 58 52,0 55058
ety 5o Slllas = A5G 0581 Il sadISesl,
o 6um~j S ol 55 gy b S Lles S
LLOTAY QUL 5 LU 3) sl wlad (285 LIS 5
St ey, Ol SaokeSIpl chle n)5l
Sl Gl mls ol b bl ol 3l Sl
SLaliS; sba iy IS dole (6 5m sb SLaluSS ) Ol
b 5K Sl Jlesl 1 s bl ,8 aile o
S5 A sl S Sl ol 53 s Gy (e
L olisl (Vanassche and Clijsters, 1990) ool ouis
4S Wles S 0Ly (Lolium perenne L.) oz oS (555 (o)
sphe S NS e A el s ol
cdor edal oy ol L les (Bonnet et al., 2000)
e Ll el cl il LB gL elds s (o)
4 o ol el 0l g elS 55 e 5 sl
S Ls 51 Old gl oSl Jgl 558 o0 ol O js0 3
b Lsde oo sk 0955 350 a0 Jsho 53 S 0 550
2 Al e e 5 Lpd o Jhate @b & D35 s A
ol s edalin das o 5 D3 5L s SE ans
05 GsdenS! Sl3 40 L Cucumis sativus oLS les S

e3> el 035 sl Cas olS ) 6l 5 YL slac bl


http://www.sid.ir

Yo Lf:'ﬁﬁ ..\..:l_) d\.&fﬁ_,_’c}‘}} g‘Ju\> (‘J‘A{J‘) U‘ﬂ‘)é‘)::;ﬁw‘)f

CLOlS & Sawss oy @ 3 ol Olp e 1 S
Gl odd 1S Ll O e 55 ege 2B 2 b
b by 5o i SS gblis WSS sy &S
o LSy bl Sl S ok 4 A5 e Joe
SAl Sl (e oSl 358 o b ezt IS
Sl oY e M slie OB e 4 5 ki b
Loy JFI6 Cde o Ll e cddl Sy IS 555
S s b SAS Sl Loy s e plie
WL s 3l ol 5w Db IS H5b 4 sl ar s
Sl s IS Ol 4 ol ki, 04w
Bl s el ol oo Pl W (e 5 ke
ol Al e 315 QLS (g5 538 oo 4 ks gl
Lot sb 4 1) LObdas S A5 o Al
CBlE s asn s es e 13 U o ditns 8
A S Sldr p S e 6, ASI S0 N ges S i
Sy Sl o pae dald 4 s Sl 5 ol 4Bl
sl STl bolaas S ed ple 53 ege 1B
i 655 b Xy 2 Sldan S pdplis s oS
5 30U e V) 5503 LIS S sl BT L
b 5y e g Dl 5 Sl IS 55 SN
O el o il go (Rl s Olgpe e > 5 0
{(Mousavi, 2011) el 8l (slaplhil )3 b3 Olsee 2ol 53l
SoodemSI gl Vos S i Chle 55 lass opl o
Opadussdoys ol il Jall |8 Ohiay S i
Mg esle ool JSC25 ln o Al Abds IS 55 0 e3le iy
ble s ssam o (Beale, 1999) ol 5L 555 Z0
953508 ol 338 o0 Joged S35 IS JoS 5 JS
Oy oS Culg 5o 5 s 5 Lo 5 Sl Zely
(Lebedev and .Timco, 1998) 1.5 .» a3
Pl Uiy GaokeSIEL il glackle
Gran skl Gl ml 4 g Loy e
oS 3 oy J§ w5 chle (Rl Lgsasit

9 S clale C,.J.A w&.&j J,<JL.\.4 S >4 A\Ja.h

L5 55,18 WG Ol 1 S5 o Rl 31 L G )
ol YU glackle 8 s ) 4 ol sdd als
DMie Lo 5 )lS Sl St 5 o 55 Gk 5l 0
(Candan and Tarhan, 2003) s e 2alS olS s 1, Of
D Sl g Y g R e CBLE 5o L IS Ol
WSl 03555l g Al dipad 4 Zod 22 0l
O 2SSl e glackle I
ol ol e s 4 S0 S by S
$U el o el Lol e (508150 )Y 5o 5 oo
e Ll Ll e s el il gl ol
O IS glashaas S Ol daoes (655dSTHL
ool ol e das o 0L dald 4 s 1y Jls e
Sl b s S S 58 e S5 ) Ul
S S 92 5l RS Gl S s e RS ) (g
Sl sl 5 (S5 ns S J Vil s L6
s Vs @ s A5 S  mha p JISY 5 (gt g
Dl & Ol aber 5l oS 550 g S o e
SRS s el I8 Sl 5 S ol s
Gy O3 JULL s 035 35des ¢ J35 S 50
R R U RT- VS| CON S R Py P
2 Os onl 2505 ) pedS O b 2B sk 4 s S
S S8 53 3 S O A 5 03,5 S s J sk
Sloodl a8 b 3 onl Sl S0 Sk Sl
SRS Ll e Sl A5 5l S e 1 pladl Sl
o2 5 Al Al eS e mlan oa S Sy e
Jos plml g o3V SLS 5 I 5 els S B ol
s LS, 4 S U & e
4 e sl gy o g sares (Sharma and Dubey, 2004)
L Ol L2alS O els 45 35,8 o i g Sl ialS
Sl dad rals LY Sos 5l ced LS sbapluil s
53 COp ot 2alS 5 S 4 m il sla STy
2 P s 5 o e Lol Cod ObLS

Sl ey 4 e S bl e n slaes]


http://www.sid.ir

S Jlo V8 osled & Al ( alS 55,15 5 il A8

F g b 5o O5St b GGl A5 Llie s sl
O 5 gslew) Wlesls cond NADPH Ol sdnS|
PS03 ey SR 655 0,08 slls S1L(VTA
53 el 5 S0 m SO 5 Dt G Ll 0l
5> (Verma and Neue, 1984) ol sl odalive 5 (a,\f
5o pobe (R Cel sas 2 5 s anlll
.(Gupta and Raj, 1983) x> S & ALS sl s el
S Sl s el Gl 6 s sdalie bl )
SN I P I RE RPN
Crddsd &8 ol odd sdalin piisws lawgl odd fb_;,\
5odd (63L3 Gas 35S 4 Ve OlalS s oledl slis
aias 3 JOUS 5 5 sl by Jobo St it
OYAT I3 6 S 5 Sl a ) Wb e il
Pl Ve g GoskeSIEl e glackle
3 GateeSISl glackle Gl L addlas ol s i paud
23 S50 Saee oo 5 (S5 AS aulS s Cdr Ol e
Wil 5K 5 e Shed odr 5 Dl ObelS
23 05l5 A= 5 b 5 s, S K (Chaney, 1993)
e By Js pd e s Sas (Rl A5 5 ol
SLls s 53 opl AAL @l s JSSl8 oy 5 A
JF1s 03 A 5 s e il Gl e Bline DS
S Sldae Gl Bl bl Gy ol 4 alS R
5 Gl g asd e oS LS Glaelil s (6 S0s
St 5 b5, JiSed Sl (2l dal ) i
s a5 Dl s Sl s 4l Sas
AldnS] gl S 5 55 ol ol il
A Cae a pobe ol (Shisy el el
05 b 5 (S5 SuSan p aS Sl sl 4 54 09 el LLSL
L Yozl 6 505 1y B ol gy il s GLE1 Sl
aiyy o gy it Sl Sl Sl slis 3 Lalb s ol
Ll sy Sl 3. (Safaya, 1976) s J xS 1,
ot S Dl 03 LS i
(EDTA-Zn) 5,8 L Olia=s (Gupta and Raj, 1983)

SRB L Ks cole a4 ke Bae gaseSTsl
AL SRl elS 3 55 ) Ol a0 AeST 5L s
Jolee oilss Gpdiash Liulpl 4 506 il st Y|
AiS o 350 adshe oyl grs 5 Bl bl b 5 o35 aLS
Ldshe e 5l ol (S 350 dho & 555 51 A
Slais 4 sl b 5l 5 AuS e Blewss oDy s b3l
S L(IFAY O 5 2540 L5 Jaze oS olse
23 EakeS 3L Sl s e &S (g S0
oL ol ZNT s s dns e IS5 i i) e
ckle 200 (Hernandez-Viezcas et al., 2011) X4
Sl ok 25158 oW 308 L oss s g
L 45 Wlesls Olis cilwee lislesT .(Yilmaz et al., 1997)
S53 S gl o gy Chle (g, 8 il
S s 6“(“-’:" 53 01 5l oS Sosb 4 Ll e 2158
e ckle (Hong and Ji-Yun, 2007) Ll e aiy)
sy Osb e Jshms &S (5,50 Y 505 e
S S odor 3 1y s o YA sl o3 S 26k s
s 2lsn fl.x_}l @ sy Jiml pals cl esls oL dals 4
23S Bl 55wty @ O 5l i i olan]
Loy SRl S e sl sl Olge 4 Lls
s edge 1y ol jule 5 O b e S 4y,
52 lS wlie p S ol s Jle Olge 4 335 s
orlatl baals ) a4 655 5l (S 0 i S50 25008 il S0
2508 4 Sy il Sl Rl Jls (e 5 L e
el ey bans e 53

53 ity JMEs 5y (S5 denST U il slaclals S
GarkeeS 5L slcdale (5150 L oS 43 sdalive aslliae ]
2 Gl el 3L LU ey ol O
58S o o3k ame 25 Ll s o OLS sl 5 Sl
e G S 4 LS ol il 35S Ll 5 o
Moo Rl s S ok 4 b SRl
S Sdd 4 OblS s 05aSt b ladISGsl,

SAolssb i a1y YL v.:.wl:q @ 5L Oldiss 35 5 s


http://www.sid.ir

YV Lf:'ﬁ‘)‘«; ..\..:l_) d\.&fﬁ_,_’c}‘}} g‘Ju\> (‘J‘A{J‘) U‘ﬂ‘)é‘)::;ﬁw‘)f

Ol i 2S1s 3550 ol i i 3 I o e
ol 0dd 3158 Sllllas 1 (ol L3 o8l 5 s,
(a5 nl 3 edel Cedy s 3 (Rosen etal., 1977)
g Al @ e olE sl 53 s eSTHE SRl
OLES liomn sl 03 5 5 ol lsm (slapltl s pal
Aase alS 1Al Clle (s, Gias 45 Llesls
ol sy e sl w56 .(Ming and Yin, 1992)
w5 S 513 axllas 3,40 Mentha arvensis oLS > -al wodo
WMo Sl e (555 oo S el 0l Sl s ol
{Misra and Ramani, 1991)s % s ¢lai oS ;3 Al 5 4S
role Sy popar 3 3 Slided 3 (pdie

GRS s s Sl Rl Ll s paS s ghen

(Zhang et al., 1993) s, » oS pl o5 ool chils

Cdor B el Jlie S s sl eds 2158 e
558 (S5 3,8 &S 35l sy DGl ] oS S

Vs Sr yio Chle 3 el e S a5 |, el
OLL ) hals dald @ged 4 Cond Aoy b (g5 00nST 50
dw ol o3 gd Sls gme dald 4 s falS pf Ll sls
R R T
LS o SGB, ea Lol b &T 3 S dsl ol
Lol o3 JHE s 4 sl S e S s cnl e s
Sl pam 5 il al JUsl 5 Ol b s 0us o S
S ek Ol s Al 5 s e 2B Sk
.(Ai-Qing et al., 2011) uas &)

AYAY) e (S 5B (Shema s “r QOLsb Gy
JS skl ad 5o ol 5 S S L
Yo Ol 5slis pole alze (b 5 ol ol
YEY-YYo

Sllisl ObLS JSdse 4dss (\WAY) eoVLL 5 e LS
O oae o o8

LA LS s g (VAL e o plbLb 5 e 555

s Ol gl bSOV pame s ol

53l Al g olS b a5 05 S salis
53 G0 Slid Sy bl 4 alS S a5 s
Aed b g bl o S5 e 2l ) S S
Slerds (Fp sl (S o 1alS 533 5
(Singh and Singh, 1980) b 4 CJM 2 SN b
el mae g Gl (See iudgsy SRS
« (‘);)J;,T S1dtst J sk clis (Prasad et al., 1971) ai
G S ol Sial [alS 1 men e o sl
iy oWl adyy e WY L el gladsle
o chle) g5y 35S kla s> (Safaya, 1976)
Jame oS olsa slacand & aade Sl i (Y5800
S oA sl J s pea— Sl 1y cle 5 gl o
Ul A58 e S5 ppr ol @ ey, sladshe Sl
oRIP A Shle ) Jabe olns g3l Rl
S GFoln il i SakisE R L Ak e
1 ade) 3l Lol za 2 A8 L5 1 ebe Sl Wl
A bl pd s s n pl 53 alaly s B sl
oo adyy sadshe Sl jad 2 Yl Y se s S
el 4l falS i lde 5 ool 4 S
ol Ol 5 Gy AeSTHL e glachle
glackle mlpl b s aslis ol adlas 5 el
SRS Gl 5 3 e il el o Dl ) (S50eST 5L
S3 ps Lol S gan 1Y) w53 dald 4ised 4 o
73 Sore pole gl 5 s Ui 2 U Gb
lis Shas ol o b3 5l 5 Sdlad Ol

:C,L;.a

o A OYAY) e 5 . (ol (O (S5
2 S50 AmSl s s LnST O3 S0 (sl S gaS
OLlS s 4, ar by ol sl Shs Fn
YY-54 A el

Slparls §l (Fp p S s (YA (osle
o555 4l OLL IS LS s slas) i W 5 asg
Ol S ol i) il


http://www.sid.ir

S Jlo V8 osled & Al ( alS 55,15 5 il YA

L. (2011) Spectroscopic verification of zinc
absorption and distribution in the desert plant
Prosopis juliflora-velutina (Velvet mesquite) treated
with  ZnO nanoparticles. Chemical Engineering
Journal 170: 346-352.

Hong, W. and Ji-Yun, J. (2007) Effects of zinc
deficiency and drought on plant growth and
metabolism of reactive oxygen species in maize (Zea
mays L.). Agricultural Sciences in China 6: 988-995.

Khan, M., Qasim, M. and Jamil, M. (2002) Effect of
content of soil and chemical composition of rice.
Asian Journal of Plant Science 1: 20-21.

Kupper, H., Kupper, F. and Spiller, M. (1996)
Enviromental relevance of heavy metal substituted
chlorophyllus using the example of water plants.
Experimental Botany 47: 259-266.

Lebedev, N. and Timco, P. M. (1998)
Protochlorophyllide photoreduction. Photosynthesis
Research 58:5-23.

Lichtenthaler, H. K. and Wellburn, A. R. (1983)
Determinations of total carotenoids and chlorophylls
a and b of leaf extracts in different solvents.
Biochemical Society Transactions 11: 591 — 592,

Lin, D. and Xing, B. (2008) Root uptake and
phytotoxicity of ZnO nanoparticles. Environmental
Science Technology 42: 5580-5585.

Luderid, D., hofte, H., Himelblau, E., Chrispeels, M.
(1992) The expression pattern of the tono plast
intrinsic protein Y- TLP in Arabidopsis thaliana is
correlated with cell enlargement. Plant Physiology
100: 1633 1639.

Ma, X., Geiser-Lee, J., Deng, Y. and Kolmakov, A.
(2010) Interactions between engineered
nanoparticles (ENPs) and plants: Phytotoxicity,
uptake and accumulation. Science of the Total
Environment 408: 3053-3061.

McBeath T. M and McLaughlin M. J. (2014) Efficacy
of zinc oxides as fertilisers: Plant Soil (2014)
374:843-855.

Masarovicove, E. and Katarina, K. (2013) Metal
nanoparticles and plants. Ecological Chemistry and
Engineering 20:9-22.

Ming, C. and Yin, C. R. (1992) Effect of Mn and Zn-
fertilizers on nutrient balance anddeficiency
diagnosis of winter wheat crop in pot experiment.
International Symposium on the Role of Sulphur,
Magnesium, and Micronutreints in Balance. Plant
Nutrition 369-379.

Misra, A. and Ramani, S. (1991) Inhibition of iron-
absorption by zinc induced Fe-deficiency in
Japanese mint. Plant Physiology 13: 37-42.

Mousavi, S. R. (2011) Zinc in crop production and
interaction with phosphorus. Australian Journal of
Basic and Applied Sciences. 5: 1503-1509.

Prasad, K. G., Shukla, U. C. and Safaya, N. M. (1971)
Effect of zinc application on phosphorus
concentration and uptake in maize (Zea mays L. ).
Indian Journal of Agricultural Sciences 41:
1068-1073.

Lol el Soslae (g5,5LS

Ai-Qing, Z., Qiong-Li, B., Xiao-Hong, T., Xin-Chun, L.
and Jeff Gale, W. (2011) Combined effect of iron
and zinc on micronutrient levels in wheat (Triticum
aestivum L.). Journal of Environmental Biology 32:
235-239.

Aslam, J., Muji, A., Nasim, S. A. and Sharma, M. P.
(2009) Screening of Vincristine yield in ex vitro and
in vitro somatic embryos derived plantlets of
Catharanthus roseus (L.) G. Don. Scientia
Horticulturae 119: 325-329.

Aziz, E. E., EI-Din, A. A. and Omer, E. A. (2010)
Influence of zinc and iron on lant growth and
chemical constituents of Cymbopogon citratus L.
grown in newly reclaimed land. International Journal
of Academic Research 2: 278-283.

Barcelo, J. and Poschenrieder, C. (2004) Structural and
ultrastructural changes in heavy metal exposed
plants. Majeti Narasimha Vara Prasad of
Environmental Biology 223-248.

Bonnet, M., Camares, O. and Veisserie, P. (2000) Effect
of zinc and influence of Acremonium Lolii on
growth parameters, chlorophyll a fluorescence and
antioxidant enzyme activities ryegrass (Lolium
perenne L. CV Apollo). Journal of Experimental
Botany 51: 945-530.

Chinnamuthu, R. and Boopathi, P. M. (2009)
Nanotechnology and Agroecosystem. Madras
Agricultureal Journal 96 17-31.

Chaney, R. L. (1993) Zinc phytotoxicity. In: Robson
AD, ed. Zinc in soil and plants. Dordrecht, the
Netherlands: Kluwer Academic Publishers 135-150.

Creus, C. M., Sueldo, R. J. and Barassi, C. A. (2004)
Water relations in Azospirilluminoculated wheat
seedlings under osmotic stress. Canadian Journal of
Botany 76: 238- 244,

Drazkiewicz, M. (1994) Chlorophyll occurrence
function, mechanisms of action effects of internal
and external factors. Photosynthetica 30: 321 331.

Dubois, M. and Gilles, K. A., Hamilton, J. K., Rebers,
P. A., Smith, F. (1956) Colorimetric method for
determination of sugers and related substances.
Analytical Chemistry 3:350-354.

Fournier, J. M. A., Rolda N. M., Sanchez, C., Ghinas,
A. and Benlloch, M. (2005) K" starvation increases
water uptake in whole sunflower plants. Plant
Science 168: 823-829

Grant, C. A. and Bailey, L. D. (1998) Nitrogen,
phosphorous and zinc management effects on grain
yield and cadmium concentration in two cultivars of
durum wheat. Canadian Journal of Plant Science
78:63-70.

Gupta, V. K. and. Dabas, D. S. (1983) Efficiency of
sparingly soluble and chelated zinc sources on yield,
nutrient composition and nutrient ratio in berseem.
Tropical Agricultural Science 1:73-80.

Hernandez-Viezcas, J. A., Castillo-Michelb, H., Servin,
A. D., Peralta-Videa, J. R. and Gardea-Torresdey, J.

[ww.SID.id


http://pubs.acs.org/action/doSearch?text1=Hamilton+J.+K.&field1=Contrib
http://pubs.acs.org/action/doSearch?text1=Rebers+P.+A.&field1=Contrib
http://pubs.acs.org/action/doSearch?text1=Smith+Fred.&field1=Contrib
http://www.google.com/url?sa=t&rct=j&q=Int.%20J.Trop.Agric%20&source=web&cd=1&ved=0CCgQFjAA&url=http%3A%2F%2Fwww.pertanika.upm.edu.my%2FJTAS.php&ei=BIYYUqTDFMzOswaNmoCYCQ&usg=AFQjCNGdU_t3UhnYaalcmfBP6GsbP9MniA
http://www.sid.ir

Verma, T. S. and Neue, H. U. (1984) Effect of soil
salinity and zinc application on electrochemical and
chemical kinetics and growth and vyield of rice.
Communications in Soil Science and Plant Analysis
15: 553-571.

Wang, Y. X. and Oyaizu, H. (2009) Evaluation of the
phytoremediation potential of four plant species for
dibenzofuran-contaminated  soil.  Journal  of
Hazardous Materials 168: 760-764.

Weisany, W., Sohrabi, Y., Heidari, G., Siosemardeh, A.,
Badakhshan, H. (2014) Effects of Zinc Application
on Growth, Absorption and Distribution of Mineral
Nutrients Under Salinity Stress in Soybean (Glycine
max L.). Journal of Plant Nutrition, 37:2255-2269.

Yilmaz, A., Ekis, H. and Cakmak, 1. (1997) Effect of
different zinc application methods on grain yield and
zinc concentration in  wheat. Plant Nutrition
20:461-471.

Zelazny, E. and Vert, G. (2014) Plant Nutrition: Root
Transporters on the Move. Plant Physiology
DOI:10.1104/pp.114.244475

Zhang, F. S. (1993) Effect of Fe deficiency on Zn
uptake rate of wheat plants. Acta- Pedologica Sinica
129-134.

Rion, B. and Alloway, J. (2004) Fundamental aspects of
Zinc in soils and plants. International Zinc
Association 23: 1-128.

Rosen, J. A., Pike, C. S. and Golden, M. L. (1977) Zinc,
iron and chlorophyll metabolism in zinc toxic corn.
Plant Physiology 59: 1085-1087.

Safaya, N. M. (1976) Phosphorus-zinc interaction in
relation to absorption rates of phosphorus, zinc,
copper, manganese, and iron in corn. Soil Science
Society of America 40: 719-722.

Sharma, P. and Dubey, R. (2004) Ascorbat peroxidase
from rice seeding. Plant Science 167: 541 550.

Singh, M. and Singh, S. P. (1980) Yield of submerged
paddy and uptake of Zn, P, and N as affected by
liming and Zn fertilizers. Plant Soil 56:81-82.

Sosa, I. O., Noguez, C. and Barrera, R. G. (2003)
Optical properties of metal nanoparticles with
arbitrary shapes. Journal of Physical Chemistry 107:
6269-6275.

Suge, H., Takahashi, H., Artia, S. and Takaki, H. (1986)
Gibberlin relationships in zinc deficiency plants.
Plant Cell Physiology 27:1005-1012

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


http://www.google.com/url?sa=t&rct=j&q=J+Phys+Chem+&source=web&cd=2&ved=0CDMQFjAB&url=http%3A%2F%2Fpubs.acs.org%2Fjournal%2Fjpcbfk&ei=l_cZUu6hEuqF4gTy0oBo&usg=AFQjCNFvTmfRgwGMpPI3YX2yU0Z8-a729w&bvm=bv.51156542,d.bGE&cad=rja
http://www.sid.ir

