WA 5l /s 5 ol [ gy Jlu ] GI6LRIS (slacis 058 5 p e

Sl mpl b Ol A CBll alS sl p 0L 5 sa) e AU
%T%Jé C&n‘}ﬁtsjéjwjéj

"B A 'L G e Ll S Lo, S e

(\raviviy: s i et AYAYYs sl s '@)U)

s S

. e

53 Lo, 515 plas 51 e 5 039 0355 (535S 31 o3kl g o by (6113 Ol 2l 55 08152 ot 5L Olse s S sl e
3353 3553, 1 T Sl Oz Bl LSy Sl 0y 5 ) 40 ST s e 13 1 E Ol i (KaBl s 5 e
00 V) oy gaw 55 b 0Ll 5 S gp IBTsons 3 1SS aw b Balas St o B s Lusstio,pon bl il 5 gals oS
bbj‘ga}n);jnlfLﬁl_,nclxl)aalﬁidl'ﬁ‘d‘”dlbui.gl}élLg;l;bw@w..\dckd(j‘bff‘,‘f‘\) wi;ﬁauj,;,(ﬂ);fﬁjﬁ
23 i edalin ldul ol a g"-u)“':"i))° Ol ke gals oS Jb- s (3L als p9° itz ol 4 olS ady; s Ol g chale 5 il

3 ;".}ﬁ Sl alS o ge Ol b8 S sls 0L o e @i s U8 93, ol s ;'-i}j Codlad Sl 3 s (555 3L 5 5lde 3 2,8 ol 55

&|¢~_Jbé‘9uj)'k§‘9>)da|j‘;:§ﬁ}j¢~:’w,;‘uQ.:d")LAL;);CJ‘,‘Q_Jr.v-.zj_ﬁb'«o;‘;C)u'.iuilk‘gj;‘&‘@u.ﬁog‘ga}ﬂ)aa|}2§wu|ﬂ|}é|

sl (g9 e ChIE Ao ) dﬂ.lb,él;ﬁ‘gwbﬁ ol mlcf c_y,_ji.id.:ﬁﬁﬁfi

S 2 BB (Dl Sl GUS g3, O a8 s, g S sl

Lo s 03 Sl odlol falsiss, 3k sla sy
= A ol Lagtass ol el el w3 5 o) 50
e 5 (S sl el ey S e s ol as bl
5oz o bl e iy 3 (Y 57) Lo oy
Sl Ol e o 108 50 Sl Jass gla sle 5l 5 ol
S &Sl a5 LIV 57) W e led 4 ol 2
Gaas ol g Slass e 5 b Suxds g e Jol e
b ool clle S e n glads el 8

Sl S ilpe 4 Ko Jole 53 4 ol A3k o5 ol

4o dle
4 OLLS 3 03558 e BB e IS5 Sl p sl 5 ol 2
3 AS S 4 e plS Sl Ol &S L) bt
e S Ol s g el glie bse s Lol bl
s Sled o (S sla i 03 03548 ol b
3 S Ol plinl 5 5als snd 3l sl el
RN RTINS DAL S I
G e S0l A3 AL B VY L& 5 Ly on o pimen

OsSG(VF) dmspe polanl 35 Ly Sl s il

.L@.i.awjéjé oLSls 4&)')\5[.«:5@.@;»') S rjl&ejﬁ,\

Agin ijéj.é s (SipslisS oAl bl C}u‘ 5 oely) éjjg Y

Y

za.gheshlaghi @stu.um.ac.ir | S xSl oy (3l J gins



mailto:za.gheshlaghi@stu.um.ac.ir
http://www.pdffactory.com
http://www.pdffactory.com
www.sid.ir

WA 5l /s 5 ol [ gy Jlu ] GI6LRIS (slacis 0 56 5 p e

£ e SUS 53, Sl BT b Ol oS 513 0L
(Y1) Lol el ol o glize OF (sl das Loyl 5 5 ol
5 e bl 5 G ps A sl 0L (1Y) 0L 5 o
sl 5 Sl s cilie SlalS LUlLS OLSG gladis
O 3 ol o J=Ys sl S as cd oglate O 1
¢M_a\(A) e Sp 5 e el IS 3, Sl i mﬂ s
SALS e S 3y Sl T Sl Il e s S
DSy o JALS Lguﬁ\,\j\ ol chle
Pl L e s sl olals s, plll s ol sl
Sl b b Ol b (i 5 S e (sle
Aol e LS (ls e b (5 e )
pHl A5 oS S a3 i ke 4 b
i 5) Oy e 45 s epss Sl s cdaes (sle
JHB b 5 e e LT il gl (g IS4
sl plonil Slallae (Y8 57) Aol e il Gl 5
Salite S (S 5 glag i oS das o 0l (YE 5 71)
el sl oS s Ll ns sl aalsl sl
S Bl > s cble 8IS G i
oo Dl a0 GBS oS p 8w a5 bl o5V e
3 ol edls 6l oS e ol Sl s
0Lz (1) OLen 5 Uil 5 (Y1) Lsbelsle sla a3 ol
L s oS SO caleis glapiso 5o Sl as chle &S shs
5 Bl i en ol O glimn oLSS S 1 58 e DS
il lacs B3 s Sl chle ) L (1) Obea
S Lols olis (el 5l Saaa N 5 Y Ol s 5 i
Sol3 e s sbas SIS Sl A aes Vol 1 AL Ol e
S (V) s seS) ol ool o3 (Sada ¥ 51t
@l 3 Dl sl o xS 5 T b o rig oS Sl
S s (il SIa S bludl S S s as ds e s
oS Ay Sl L e L3S pdlel 55 (YY) S 5 ) sl
5> s sl Ol S35 Sl eyl clles 28l

LBl ol 5l el

(FE) ol sy 5 5 il
2SS s sl o S ledis obe o S
el 0l 0 L) LT I (glas garme b SO w0 s irsn mé
3 oM G Oh s oS Gied el S el
Olpeas $as paie Ok cpl 53 (V) 54 1Y) Wil o 535
Ady 53 glosm s olSolr b yuan oS Solie on Sage 5 S
L osbw sl gla sty 5l maie ol 205550 OlalS
S Ol OTellr Sl G o 50,8 o 22 ) ek
Sk 52 OLalS (S5 s 53 e sl ole
L 5 oS dlad (500 2 slS eu 5T (slapins
5(Y0) sy smmy @laiasmn (Y7 5 YY) 5l Slasla
S35 3 el 387 RS S5 Ol (%) 0L 5 dal
St Il s Shadi Ol 55 g b olS ad e o
25 LE e s oo Rl olss slaspltl @ O
53 0l iUl JhalS ay e Sl as iy bl b ole
5 S Gldlas Jls ool L s lalS 5 =
Dl 5 S S5 5 pely e o o 33 0L2S (V0) IS,
ook lllas 115 5 5 6l e bl s S sl
Sl g b il 25 clale o oS 5l 0L (8) ed 5 |2kl
o)) e (Soan (58l oLS Glaplil s 5
S Lals 0L (YE) OLGen 5 35kubeals 3 9 5 (6 st
Sl Gl ol (S 5 DMy il alS
ol 0Lz (0) S el Slllas 358 2ie OGS 3 &l 2
SIS g ol b 21581 L OlalS s (555 35088
B o Bl 3 Ol sl WS o 4e (Ribonuclease)
3l 53 Sy e K4S 5,8 sl s Sl
S el Sl s st B 4 by 5
ot Bely e 3 il s e e 5 el s
Ll 53 e sl ool Olpear GBS 535 Sl sl b
S 458 s el Sl el gls S e slie
Bl s 2B bs passel @l pl s s Sl
(14) oS 5 33,8 v LS slacil 3 i

ARAi


http://www.pdffactory.com
http://www.pdffactory.com
www.sid.ir

ol Sl 5 O i B LSy Sl Bl 5 g5y paie ST

(VW) 05,1 5 A8 ga 4Bl puis Jghoes 43 ldd jols clile ) Jyu

Pl Jsle 2 e 2l sl chale e dp s b dylone
Y0 s (Vo) ~ |

Voo sls Ca(NO,),.4H,0 S Sl
Yoo Al KNO;, el Sl
o \ KH,PO, Clind O goden (65 el
0 A MgS0,.7H,0 e D s
YO (A H4BO;, Sz el
Yo a/\ MnNCl,.4H,0 R s
Yo N ZnS0,.7H,0 "y S g
Yo o ZnS0,.7H,0 ") Sl
Y0 oy CuS0,.5H,0 e S e
Yo oA H,M00,.H,0 St 5o !
Yo yoaf¥ Fe-EDTA oAl eds

O35 e od S ool (VW) 0T 5 aslS pm il
S 33 51 (i 55 e oo Yo 2l L) Ol 2o &y 5w
00 5V mhaw 53 53 35 Sy 5 ey DL 5 pedS Sl

A el sy Dl g i I ¢ 8 S

BalS (5,1545 5 ,d csls
by lo sl pladlilS 5 Alil 5 alS gls,d bz
W0 e lac il LT Al 5 o g S S
530S s a glaslis Gy YY1 e iad ciS oo 5 4/Y0
S s Lo, by (S e b do e
JUisl (Y sdr) 0500 5 A8 sm oad aslys J s (651>
Gl 3 V8 ol cmsls s 6l G, b a s aS (o) sbas kil
DL aie pn plid sl 43 S S oSV s Sl
Jsdos ol o lble 5 EC PH ol ol j3 5 Ad o L2 se5
EC jlude as()sbas it s JLSG 555 55 8 50 216
OF pHS (AS M) e 1 ey o3 ¥ 5 3 ol Jona
Yoospdo Jpdoe Ol chle s gl s s OIA 3

o

Slag s Ol Bl fals oS Ol 4 e g L
Aas Gl D Y pame cnl ledis 250l L5 e S
i G e glmes sl 5 Ctle el Soys 5
Cuils Ol s Sy ke Fladdlas jslaea LSl s
95 53 WS a5, Ol x5 m-ﬂg,;w) O el jmals

A el il 5 5alS oS

ER- TR Ire

e Jsloee oS 5 5 bl sl sles

33 ol (63,5LaS e aSiils S8 s bl
JosSB Oy soar Silesl el s Ll 4 A FAY Jle s dgia
V) s Tl 55 3 (Yx¥xY) islas Slels oA b
S 530 80 5 YA) sl n0les s 5 (1 s 0 85 S 00
LS 53 6 = o S5 a b (o) he J s 4 Laclis JUax!
gli—l s (Lactuca sativa L. var longifolia) sals

e 2le Jsl=e > (Spinacia oleracea L.var hnermis)


http://www.pdffactory.com
http://www.pdffactory.com
www.sid.ir

WA 5l /s 5 ol [ gy Jlu ] GI6LRIS (slacis 0 56 5 p e

b e 5 5ol S5 5 iy e J e 53 088 13 L
5ol Sl (DeltaT SCAN image analysis) « — s oKz
SNl o o a5 J5b ¢ geree ROOL EdigR,| 50 0 5 L

2 S

oS 55 pobe e (5,805l
5ol 0lay 53 oS A 5l s ol 05 1 5l ey
Wl [y ban QLS 4l 5 alsm ol dgil (658 5 o
Ve los 53 588 5 mlidad (gl e Lol VY 5 A Des,
055 O ol 3l s 5 kb S 3 SSs 58l S sl ax s
Pl i 03 a0 4y s ¢ gems i 315 LS 350 i
Slageddool st (05 2 2) e 2 RIS o 515
5l ph) s o TS Sl ey sdd K2 LS
Yo s i s e il S N e 5 (b o) sons ale
ol o Sdeay 5 A 033331 O a4y do 3 ¥ Szl Al 2 oo
s Y el Jlo L (6 S slae 5l an 5 s S S
e g 7Sl oSaws 5 53lss Shs b oslas 3 3 e
035 005 52 Dl o S e e B0 n J b )
5 1)) 3,5 6 ,Se3 (Mg NOB-. g-1 dw) sl S S
308 ol Glacdld 53 G e oS e jsle 1G5«
Ll bk ad b e e 5 (lusblel 1 el 23 sl
QK;MU\uu;M\\{etﬁfﬁd\ﬁﬁ\,\;\ﬁw)wﬂyjﬂ,u
033 ¢SS 03 0,5 e PG990 Jao il
QS IS 5 S S e

Al 5 e g ol laesls (s b 5 agg 1Sl 5l g
gl (523 S 13 ST il 5 25 2, 50 MSTAT-C
A3 0 Jz mlaw 53 (SUls (glals L 050 S0 Sl
Sigma Plot 11 158l = L 5 bl sed ey 5 S ool

.@;C)‘)y

MJ@L‘&
RIS Comd 5 a5 I gb 2 Shas

a4 315 0L (Y ) Laesls il 5o el

ool ddee 3y olns S Bl s nd s J e e
235 plail (56 YVO 5 YY) UV g0 J3b 53 5 (g s g5 55
e i e ST L o 88 550 53 5 o e (1)
YO spdm b S 3 Sl sles S0l A e 0kl

.>ﬁww4;.-)> \-\}

S PIPRCHEN N JON RPN F5RY

S LS 53, s sl e S sl SRag ol o3
A sl 1AVY Jle 3 (VA) (Sesisle dave 5 o 1)) s,
Sl b 5l wles sladises CL*’ Seslaad b gy ol 5s
500 g (S, @8l 5o L L) Wl 5 Jl slaS
Slad 4 Aol (A s bl b el oty 235 3l
Vo Gla -l 3lbdilow 1) Joa Ve (sl Jsos Siulesl
S e Olas 55 53 el b (o, Seill s S Jare
L e SO bl 5 el lad i 50 bl ol
el 83 ! J= 5 o Vol JeW s Jsloma 5,008
NEED  Ethylenediamine N-(1-naphthyl)) . IS5, 1.a
S 5 Oy 5 b S plnil s s +/+ Y (Dihydrochloride
T sk 53 el i€ sladles 3 il b I sasd g
= (S2000 UVAVS Juts) o 538 5 Sl ol L 2 5 OF ¢
Umol NO; ) sl 53 oalS 636 035 5 53 o 25 Jges Son
A3 S el (gt fwv. bt

iy dgb (55030
ok oS SS Ulgsw S 5 sll ol s S gl )
Slms g2 (g ySeten ) S Ol iy I sl o
3388 lS 3 s Ol Sl s ke ele g ek, S5 e
6\,\3\ SlelS Ly wcdls p Ol 55 a3l (g, Sesll Cl;.&..,:\
S s e ST G35 (658 5 e Sl g 5 1 215
Sl s 4 BB a ol Bld S an Ll T 008
oIS ) S8l olSas Lo 5wy Uk (6 Sl

bl a5 (Slad yod . Ad it dgtus gon 533 oK1 oalS o e

V&


http://www.pdffactory.com
http://www.pdffactory.com
www.sid.ir

ol Sl 5 O i B LSy Sl Bl 5 g5y paie ST

atyy dgb s g ads; d b plgp plNl K2 059 1 b, sSE blee y (ol sl ST bty 4 s Y g
(RIS) is» Pl s 055 4

Sl ks - .

. R e i S o33 @35l a5 S s
v/ Y.q/fm YVINT \ S35 gk
YyYVeT akark VYYAY | sl ol

\o/om VOVYY/IA™ FAQ/Q™ \ oS § s

04/ YA\ Y \ il Oley X (535 plam
a¥/Y" oo/A"™ v’ \ oS 75X 35 o
YA ALV YA | oS xSl Ol
Ve AYIYTS s \ S8 Al i ol
(VYA A VAN V¢ last

Slsgme Ml Doy 5 ho s 0 5 Lo s JL‘,:;-ICJM); Ss e g Sas NS 5 *

&l p oS ) (H2 e3> ls s HI Uyl Cails ) il Ll Lo 3 0 e IS e O] s dasOLES oglie by

Vdlet o s aiyy Jsb T Jlime 35 olS g5
LS s 0L (Fa) Lo sl 5 s s Ao
3ol Rl (gols e s ban ada ) sk Oley o30S
Olej b3 588w by i 4l Jsb (p ST o Ao
gl el gl sl Ol s ikl 5 pgs sl
T 5 ol g bl I e 5 Cdlan Ol 5 s
» (RIS) s plbl St 055 4 adandib e S
(Vi) 5 Jlsime 405 0 elann
(FUsir) aies Isb 5 (VIK2) s plsl o 035
S Sl opl b ool Gl oley ci IS L olS s s s
Loley Cad8 L ady, dsb 4 s lss plail S 055
LRIS el s e am o3l Al 30 (6 i
5 Sl 5 (V) Lol (Fdsas) cosl jials Ol oS
L OLlS by STy sl &S K55 518 (YY) obKes
L RIS cos Jfals oMb ddome s Dl s sl ke
e 5 e Kol el ol el el 0ley w28
oS ole w caadls ol clals SRl L ablie 55 el

\\YV

(Lesls S ol
350.00 - < - 350.00
BN H1, Zn: 7 pg L™ b
300.00 -| H1, Zn:50 pg L™ g 4 300.00
BN H2, Zn: 7 g L? B
250.00 - H2, Zn:50 pg L™ E 4 250.00

- 200.00

- 150.00

(g plant™)

- 100.00

tlep pladl o559

- 50.00

I
< 0.30

0.15

0.00

sals gl sals gld—!
o2 pll 55 039

—lop plNl S 059
039 p Cdls p Olay 9 olS Cy Ldj,ch.»&&ujl.\ J&&
lsh ol 5 5 i
sl bl (6 s A y5 0 C]a.w)é Sls pme BVl sty LA oglite By
(bosls g Sisbes sl oSl TN (H2 pss il s HL gl ils 1)

53 2l ol i 055 2 olS g5 il Ol ()
KRB VINW RS C)GM

Cdls by 5 LS g g e e S )
035 M dsbome 53 (55 o SRl L osls ol (1 JsC)
o33 sy Olas s il 5 alS lps (1 5 5 it
W3l el (ol e b


http://www.pdffactory.com
http://www.pdffactory.com
www.sid.ir

WA 5l /s 5 ol [ gy Jlu ] GI6LRIS (slacis 0 56 5 p e

() a2a) I b oudla 0L 5 olS g5 51V o

(2hie Jskoes 0 baslis JUamll da 555) il oo

RS oS
12 Y4
VY/AYA AUAAS va/yyrP a8
YY/5¢® ¥o/ ¥ P \Yivo© i
vy/sA Yo/Ay® Sl

L§¢L= c.kl~:L{L54 &E;Jl:;ﬁ &_é‘;:~ ;S:i LS\)\J L}S\.L:- S LSiLALhﬁsiJLTA ci)‘91- Lﬂ JJ:&N ,FA BL

.v\.")\v\." (5‘)\)@.&6 Q)Lﬂj M)b 0 c)a.w L L«SJ\D d\w\b ..L.>: Q).A‘)T

(RI9) ols Pl i 85 4y ) Jsb Sy dls 0L 95, e ST ¥ s

&j)é""
(;J BN (;Jj-i:‘)

\LmiléJ{ QLA)

(28 Jsloms o el Jisll s 55))

oL LQJ;AJU.»' J‘LA])L:

O \ A4

Y4

Ya/rA?R VY/Y P

AR

Yory. @ RIS

Slsals dor O5a3l b il o S ria s = K Els Bl &8 Ll SKle (o3l slas o s

OLis el mSly a9 31 Ol xd a8l aslsa s ¢ ol oa
Oss ol b ale Jsls 3 () clale Gl das o
Sl Rl o pas Sl Olaj Gl se pluil S2s
LS ¢85 S oo Ml s (YU5us) 45 RIS
hle Gl zlil oS s RIS s (Y ISK2) sl oL

W3l B M D e 5 535

S ‘.,J_;T Sl 5 alpn plil s, Ol 2 ke
SS9,
Jlime ST s 5 olS g5l Ol s, paw
NESR duﬁ&\)_wu\)@)o\%mﬂm
(0d542) 35 s sne

O a3 eols QLI (FUdr) LpSile amglio s

LI Gyl e Dl ds 5 0 c)a..« 53 Ol

25

N
S
L

=
15
L

(mg)

-
o
L

—2sp plail S ()59 ay adl ) Job S

Xlzn: 7ugl™
EZ Zn: 50 pg L™

a

s

COOOOnnnann
[Selnsleiale et et
(et

et

s

ot

<5

et

S0
%
tals?
2%
%%
ke
S
oZode!

T
SRR

7

05
DTeeteetess?

ieetisielsts)
R

SRS

wleelet

o
¥
o
o~
oZods

Sttt bty
s
talslalalelalatatatatsl
I
RN IR ANAX
N
SRR
Eeletsneeeteteieeteet

R
=
55
e
o
%
o
55

tak
S
%!
e
o
X
&
o2

tak
S
%!
e
o
X
&
o2

%
552
e
055
tios
%S

tatatatatetyt
I,
Teialereate!
25,
Sttty
ey
e
SN

v,
et
5%
o
b5

0

2l

gla—ul

25

20

15

10

0

4 ads) Job Camd 5 olS £ 5 5 sy phaw Bl 51V ISS
(RIS) »!s» plil Sz 055

sl bl (6 s M55 0 C]a.w)é Sl sme BVl st LA Doglite By

Pl S s aa s L Blas 55 5 4o 58 el

A


http://www.pdffactory.com
http://www.pdffactory.com
www.sid.ir

ol Sl 5 O i B LSy Sl Bl 5 g5y paie ST

QJJ@.‘}“ ss|.b| BE Q‘k&bfl&)jsb Juu.'lc} dw‘ 6\.&}” u.w'ngl" 4 o OJJJ?:

PIPORRE = SRR JON PP

Sl Sk ,
: I T o sl 53 b
sl ol 5Sso, Sl as sl el pll iz cble Wl ol zs cble

Jovs” VAYEY/0 VAYY/Y | S35 o
T OVFaV+ /4 YA \ cails ol
Jyvs” ACVSTA M Vool \ oS ¢
Jerey TYOPE/Y LTV | il Ol x (555 o
oy YAAAVY/E™ FYYENT | oS ¢35 x 53, plam
ooy’ VWA ariNT \ oS % ls Ol
oo™ 1¥4q1 /47 vYoA” \ S8 aw lize ol
Joveey VAVIE v V& o

D3 sme OBV Doy 5 o3 0 5 Ao JLQJ;-ICEM)J D3 sme 5S4 NS 5

S 9s, Ol il VJ*JJI Q&.}bj}w|ﬁ ‘s|JJ| cAis ) Qbﬁ.éwjeeks/ Cj}dJJchwuwbﬁ ol S 6\.&;‘,&\1& PO P A PRES

S e, ol il el alsa el Ol ke

4..,.1)@1}::.»;,.341&“ 2l

- . - Tk ol
(umol NO; .g™* FW. h?) (6.5 » ¢ Sk

Jyoo? AN yv/\\P Y4 .
AN ovY/ea? vol¥a? \id o o
JrysP FYY/VvER O/ 52 v
JreAd via/evP rY/of° o S g
aoveP syy/ay? /AP als j
Jyyo? \Yo/Y P fVIVV3 s s

.JJ)UJ)IJL;'MQJLL?J...,o)s()Ju:;-lcla..d)sﬁlsoy)"llydﬂ&;ﬁdf;ﬁlJ."el.k;—L;l)lsL;La&:QLf‘)}”SGJA);jQ}:.«JA);

el 03 g Sia

03 Ay b b QLS Y Jadr 5o mli & 5 sboles
3l 03y 5alS 5l meS (gols me s ban i oS
Al s pldlad 5 (YY) S6 5 Sensd lagtass ol
aiyy it O3y 5 adas sk e 65 L3S 518« ()
035 45 2503 Olo OlF oo 2503 3525 sardns 5 Jast alal,
A S S b pre psba sl olS s 5wl S
)'\J:_:,ﬁcudAa_iw):Q\J_:cjcﬁELéngwqw\
el 03 g 5alS

ARE

e ol s i) ol clle (oo 1 s p 85 S
S0 i 03 55 S Vol 5l S (s e 5 sba
sl ol s i, ol s ble Ol SIS Ll
oy s ol Sl sl Ol s 3L Al
5> Ol chle S Il s Sl e alS I iy ol
5 Ul Glatags o il 51 2ty palS olpa ol
sl el s Ol e Ble oS sl ol (7) ol
Bl Ol e 4S5 4l Rl Olay CosdS L b

Y3l e Guld e Hsbas S Sl aa aia £ ol 10


http://www.pdffactory.com
http://www.pdffactory.com
www.sid.ir

WA 5l /s 5 ol [ gy Jlu ] GI6LRIS (slacis 0 56 5 p e

110 2 110
100 4 BB H1, Zn: 7pg L™t b 100
E&E H1, Zn:50 ug L™
90 4 90
BN H2, Zn: 7pg Lt
80 1 Zn:50 pg L* 80
ﬁ 70 4 70
= 60 60
D =2
1}’ 50 50
‘3 S 401 440
2 E 30 430
j 20 4 420
10 A q10
35 8
24 12
11 1
04 0

Chls  clsp 0l 5 olS § 8 sy paw Jlise S1FJSS

acsy Ol g8

el Lol e s 5 0 Cla'“ 53 sls g SNl s kiaslis Cosline iy >
(Laosls i (2aled (sl oS sl ) (H2 53 il 5 HL Il il )

(5 i) 5aLS s 5L s, s il cdlab oS Ol
SRR (D JNCEE N ER e
oS o 5 s at SUS 53, S5 Bl C s Ol s S
s ol Cdllae cl pline OF lam dis Lal 2t
So 3 aS el ols (V) 0L 5 o s (Y1) Ll
53 iz BLalS LUls LSS gl dis 5 Jase Lol 2
sl O Vs 51 S oSl osline Slas sl 5 Ol
oS 5 gt el SIS 535 DN ES o SLElS Ol o
S 3, Ol el c B SIS s S o3l (A)
yd e AL el s Sl clls S o s
chle il Ol 5 elS § g sy e blize S
oo obale il Ll ol (Y UK2) (olsm plail ol 2
3358 50 55 Glea el s Sl clale e Jgloes s
ool s Sl ke oS J 32l rals il 0l
Sl Sl e by s il Olay s plil sl
S35 s 3508 56 s L (T0) Blsl 5 Sk sl
o ge (S35 3 9eeS 48 Lnls QLS ol 55 055 55 e plie 3
Bl sl s 0508 s JS 038 Bl el
L —assy o (Y4) 0bLSCan 5 Loy s S olS s ol 23

s—lgp plasil jo ol g e il

1000.0 a 3 1000.0
. 4
900.0 4 B H1, Zn: 7 g L 4 | {9000
EZIH1, Zn:50 pg L
800.0 - , Zn:7pg Lt | 7 800.0
. 4
700.0 Zn:S0Hg L™ | J 7000
600.0 - 600.0
s i ,
£ 5000 500.0
"o 400.0 A - 400.0
[}
£ 3000 - 300.0
200.0 - 200.0
100.0 - - 100.0
041 e Joa
0.2 B Ho0.2
%
%
il

gals

Chls  clsp Ol 5 ol § 5 esas paw Jlise JI¥SS

el bl gy 85 0 CIQM 23013 s OV s iasOlis Cosline g >

(esls g Jmales (gl aeSCa sl ) H2 55 wls 5 5 HL Il wils )

(Sao i oS 3ls 0L (0d5x) bl 4 s
el Sl LT e 3 oS g s Sl Ol
B0 5y I3 s Ao 53 ) a3 LS s, Ol
T cdled Ol CosdS L oS sls 0L (P Usu) L SSLe
gl ol 8L JalS (gols e psbas SLS 5s, Ol
RECPUSTH FCN P Y S VN W PIES TS
BYB ST ﬁ)_ﬂ Clad oS s Ol S i en
ol P el sy 588 Sl i Gl pae ysbay Zla oS
Jsbe 53 g5 whale I3l LGS s, Sl z T b
il Ll 5t 53 Ol Sl EalS (e I
el s 2l 5 0les SdIS L s (S Udx) AS
Sl e el s ai s ol ns c ke SIS s, ol i
S s b (TY) 508 5 o8l (PUs0) il
031> DL oS iy ol e 53 5S35 Sl e T ol
LS55 S T Cdled (RalS 5 ol ads Sl L s
LB il 5l elS 5 ol ns Ll O e
St Sols s bt Al sl plbl s ol i s ale
WS a5 3 sl o s o8 (PUsx) s i S

5 (Vi) gl o s palS &y, Jsb 03 5 sk

\Ye


http://www.pdffactory.com
http://www.pdffactory.com
www.sid.ir

ol Sl 5 O i B LSy Sl Bl 5 g5y paie ST

ssban Cdls Ol 55 a g Zldal 5 salS ol el
ZSL SRl ol s

s S i 2 SLS 525 Dl 25 o 1 2l Ol
(2l ¢l (aLS o36 035 05 G5 odd A5 oy 2
e Jadoe 53 g, clale lslhas 518 sl s
S 53) SLSsa, Slas e sl el GlBl Ca e 4 S
Lol (0 JS2) s S zliad 55 ((2lsn ol 5 055 08
33 Cl;@\ sl f\’U\ S 5 5 Ojy K Jals Lsa
el IS 3 3T s Olge () US) 53 ceils Ol
il L Al S el 0355 sl & bl olsa
o Ol (655,55 Ol (Sl 4 kS ablis ol 53 ol 2
035 O Jalls Gl 5 slal Co 51 2ty s il oS
ghid pls phl o ol ns cle Lo ren 4tz
Sl e J e s s, clale sl L (Y JsC)
b Rl s shle RIBIL al s edle 3L
Ol 63505 Oljee il olS 55 LS 53, Ol 2 3l
S bl 5l il Ll 5o ((Influx) asSls) oS dls
Sl ealS e 5l elS 050 a4 Sl Sl Ol jee
gl M gy i 5L 55, Sl gl 31 s
S Oyl 035 il 5l oLS s ol as cbls
b Gl 5 Zliiul 5 528 QLS O 4 ol iz
Al gt s A S S s slllas s O &
A
Ll SRS o e ((plAe e 55 gy, hle 15
Ol cll Jhals el as (P IS2) 58 oS s ol 2
) el o Jle A 4 Ol e 1) 588 sl el s
LS olea il s LS s, Ol e T e 5
S =Y gl J e s s Sdale 15 L (0 JsC)
Slasl ol 3 0x) ol iz cllil el js Sl Op
s esleul gy Gld 4w Sas LSJ)J_@;WL* Sl
e a0l e ) Sl BB e, ) e
Slalllas 3 (2) Gmed 5 1madil o (83 s S5

'Y

0.30 0.30
BN H1, Zn: 7 pg LY a
B® H1, Zn:50 ug L™ Feeset
3 J [($3%%

J b 1

9 0257 | s H2, zn 7pgL? i 0.25
-~ E= H2, Zn:50 g L e
A

2 S 020 aseces q0.20
7 F fes
b
B be
P i
) b

.7 0154 b 0.15
~ et
L SNe) [itie
. b
3 Z be
13 B

5 0.10 4 s 0.10
2 e s
v 3 s s
7 2 B b
e be
. b

0.05 4 s s 0.05
3 s
B b
e b
B be
K passs

0.00 0.00

bl

Clad sl p Ol g o\zs/ Cy ‘(SI) ch.w Jau.‘lc P .OJS.fé
S 935 S 2w P!
el bl ds )5 0 C]a.w 53 03 s D s iasOlis Cosline g >

(HZ s cosls y 5 HLL S sl )

o= oS (S5 05 Sas ae R s
S el sla gy L3S 5l Ol 35 e e 3 e
e ) s Sl s sy e B ols 0L (0)
sl 5 S e gl Glac b s ae ol A
LIS o ge QLS 3 (555 3008 5 3 Sl A5 e il
A el s ol el
(i Jlos 53 (55 e Y S e el
Olaj o salS olS ain; oo ol s o bls alS Cor s
53 gl aly; 5o Sl B S e s Al e Sl
53 Sap Sble SR L il R s Sl Ol
S 2Bl Rl plaal ady s ol xs bl o0 J gl
Jsb Jolos oS diyy S50 sla Sis a0l oo
o il 4S5 b0lan 3 5d 0 by pe alyy S 055 5 e
ol e e Zliul oS 5wty Job (FUsdr) A
by S edsan el s Sl o3 alS 5l S
satey dsb el b ol Jgee 55 (6, chle 15
0 ols cble sl Com g ady ) SUES O3 43S
oS il ady

Cdled il Ol s oS gy e Jlize
Cbale il L oS sls ol (0 J8C8) LS 5s, Sl x5 s

53 3535 O 3T Il Ol glde e 53 55


http://www.pdffactory.com
http://www.pdffactory.com
www.sid.ir

WA 5l /s 5 ol [ gy Jlu ] GI6LRIS (slacis 0 56 5 p e

2l P 53 s g 55 (T Ay olS 5 g (s ki Sadls 0L T (sl pSSle avglie Vg

o - bl S - e UAT - bl
(¢SS oS k)

yy/vve £f/0.P YY¥/q2 Yq
yo/vaP fAI542 AMAYP 132
Y Y/EAR Yv/o.P VY /ry2 v

S éﬂ—w
YA/ AP 0olsad qr/yve O
VV/a¥e \EAN \Yo/e® Yy

AS g5

VA /s1\P OSIANE qyr/s\P s €

OJ[—Q:;“CE—W)J 5Kl Qy)"llydjzi.a oY O S Bl gl L Sle HaSb a5 5 0w s 3

50l cmsdS L ols 0L (Vdsds) jobe chle olS
s ol chle (SldE gl 55 oy Shile (N e es
sl el s s cble 5 jals glsa el 3 e
53 e 5 oAl Sl S sl Ol s s 3L 25
Pl 53 (55 il 4S5y sm 35 ik S iy a6
NCVRNNE S TP W

cble il Oles 5 olS s e hline
oo oble SIIL ol oL (P USE) s sl ebe
ghiul 5 als lea ol s ol CBLe (L1de Jglome s
Pl 3 5 535 e Ll alS el Olej g3 s o
Lol ol ctlaznoles 5o 5a 5o Zldul 5 528 olse
Sl Zlinl 5 pals leapll s Al clale Oley oos0S
chle Gl o e Olay SBUS S sl OlE s sl
A 02 S S Ol s pli il olse ol s (g,
43S s

5 Ga wlie 5 s L a3 (Y) S LT
Cble s s Las sls Ol Sl el chile 055 5
oS 55 e 5 3 Al e (Sl S s 6, 5L
Jm D5 e ol pl S 3 S Ty Al (ol sme  sba
by Ol 53 e s 5K ol Sole 5 sa) e il
S 13,8 0l 55 (V) OLes 5 elalS AL oS

LIl a5l s s

ER H1, Zn:7pg L™t
E=E H1, Zn:50 ug L™
BN H2, Zn: 7pg Lt
H2, Zn:50 pg L™

120 A

Slo

=

RUNEIS

R

v..
2
XXX EF] D

(mgkg)

R L

R R

R

T S

gals

Chls  clsp 0l 5 olS § 8 sy paw Jlise S8 JSS

S35 9
el bl As )5 0 C]a.w 53 I3 gme Dt s iasOlis Sosline g >

(H2 p5s sls 5 HL Ul sl )

35 G s oMy U ol sl oS Wl 0L 50
3 0luleasls a5y (s adaly (alS oS glaplul
Gy oWy w coble zalS as sk olis (YE) ol Kes
355 e OS> Sl (SR Gl e ol (S
el 53 Dl 5 S0 O e St o2 a5 Y

.(C».w\ oLl o ﬂdud M\b\ )b) el.:f L;:.\)A

w}é},‘yiﬂucﬂb

\YY


http://www.pdffactory.com
http://www.pdffactory.com
www.sid.ir

ol Sl 5 O i B LSy Sl Bl 5 g5y paie ST

6 Slallas (0 K2) ail Oloy w2dS L 5S 5, &l 2o
SLalS 3 5853, Ol 5 Sl Ol sl 0L (YY)
s s y OT e 5 il 2alS Wyls s 5 sl 35S &S
Dl e 53 55 Sl Olssar pais 53

sl L){ﬁjlﬁf)b)

S S 4o
o\,@gm;;usﬁ)o\jyﬁﬁqw SalS 5 0l a8
2 s akle el il Slea el 5 aly; 5
RIS o e S 525 D 5T e L e sl
el L Mvﬁ.,\i;,; o bl g aly; 5o ol clale
yu&\ﬂt\uﬁw)yimwtﬁfﬁdbu&a
Sl Ojs a8 b e Jsloe 55 (655 e SRl 3L
ol e psn il Ol o Lkl 5 58S sl
Sy eyl Sl e S gy, ke 5l LA RIS o
chle Al Les (Sl (Rl elS 5o e s 3lS sy
chle e s S edalie a8 lge el s Sz
Dgdome 53 g5 Cbale (bl b bl ol ps ol 3l us
Orre 5 gl alsn ol 5 D5 el g e
s A3l by e () LS ooy Sz (63555 Ol
Cdled b o OlLS s Sl e plie 315 0L gl ol
g5 AU o 5 ol ol M 5 ey S5, o5
e Sl dex Sl elS gl Jal s 5 il Ol yolS

.k;uw\d))

A4 e S Sk T ali oS s el Jisl Sl g,
bt S plie JUih 51 b, 0558 Olgsas i, & Aoy o0
5 OIS o 6,8 sl il 3 Gl ol s el
oS 55 a5 s e DL s 53 35 () 0L
ol L 2 S el cle 8 sl OLS
035 OF 53 ol Qi Ol 2alS 4 by o s ol 3
IS s 35 Dlallas s (YA) OLas 5 Loy o
CSLl il ay pamie oS 53 (555 2 5eS 45 disls UL
523 (5K 5 e 8l) SLES ole chile als 5 ol i
5 5 S e Saemeen daly [ 0T s 45 A olS
)y 5K s ey ool olie L ol 2
Cble JalS cepe (oI gl 3 g, BlE A1
e B pmaas (7 JSCE) il alsa plil 53 oyl
(r ) o3> Sls Ol 3 oS glya ol s 53
s ol caslil Gl 5 sl clile rals s S
It s ol ClBlE (L5l s 5 ALS slepltl
LS Al e olS (gl sludis i S Ol il
Somilor (Y JSC5) A bkl LS 53 RIS o 21531 e,
cd 3 elS LUls S0k L RIS e (14) IS
35 2l ole 5Ly Cussdews Ll s s i ol
S SSS Olsmsan |y il cpl 5l 5 ddls s Jaes
S s i gl OlalS eslizad 3550 sla, S50
i3 gad ke 5508 Ll 3 3 ol ol

SalS Ly CBIS L plem ol 53 e 5 ol ke

el Sl (2alS (6l s Wl e S (VU sas) sl

v 2,40 C\.«o

Q\J.@_'a' uTJ S Qu.:bd Ao 3o AAY o less Lfd 4..:.};1.: ‘LJ)\ RIS cel.:f 4o L;L&ul:)) CJ,J: AYve CL;GLA\ 2

Adiloglu, S. 2006. The effect of increasing nitrogen and zinc doses on the iron, copper and manganese contents of

maize plant in calcareous and zinc deficient soils. Asian J. Plant Sci. 5: 504-507.

Ahmed, A.H.H., M.K. Khalil and A.M. Farrag. 2000. Nitrate accumulation, growth, yield and chemical composition

of Rocket plant as affected by NPK fertilization, kinetin and salicylic acid, in: Proceedings of ICEHM 2000, Cairo

University, Egypt, pp. 495-508.

Ankara, Turkey. 2: 45-49.

\ VY

Alpadan, M. and S. Taban. 1996. Zinc-iron relationship in rice (Oryza sativa L.). Ankara Univ., J. Agric. Fac.

Amberger, A. 1974. Micronutrients, dynamics in the soil and function in plant metabolism. 11- Manganese. Proc.


http://www.pdffactory.com
http://www.pdffactory.com
www.sid.ir

WA 5l /s 5 ol [ gy Jlu ] GI6LRIS (slacis 0 56 5 p e

Egypt. Bot. Soc. Workshop 1:91-101.

6. Anjana., S. Umar and M. Igbal. 2006. Nitrate accumulation in plants, factors affecting the process,and human health
implications. A review, Industry and Agriculture, New Ddhi, India, pp.45-57.

7. Barber,S. A. 1984. Sail nutrient bioavailability. A mechanistic approach. John Wiley and Sons, New York, NY. 398 p.

8. Beevers, L. and R. H. Hageman.1983. Uptake and reduction of nitrate: Bacteriaand higher plants. In "Encyclopedia
of Plant Physiology, New series’ 154: 351-375.

9. Blom-Zandstra, M. and JE.M. Lampe. 1983. The effect of chloride and sulphate salts on the nitrate content in
lettuce plants, J. Plant Nutr. 6; 611-628.

10. Campbed, W. h. 1999. Nitrate reductase, structure, function and regulation: bridging the gap between biochemistry
and physiology. Annu Rev Plant Physiol Plant Mol BIOL 50: 277-303.

11. Cantliffe, D.J. 1973. Nitrate accumulation in table beets and spinach as affected by nitrogen, phosphorus, and
potassium nutrition and light intensity, Agron. J. 65; 563-565.

12.Chen, B. M., Z. H. Wang, S. X. Li, G. X. Wang, H. X. Song and X. N. Wang. 2004. Effects of nitrate supply on
plant growth, nitrate accumulation, metabolic nitrate concentration and nitrate reductase activity in three leafy
vegetables. Plant Sci. 167: 635-643.

13.Cumbus, I. P., D. J. Hornsey and L. W. Robinson. 1977. The influence of phosphorus, zinc and manganese on
absorption and trang ocation of iron in watercress. J. Plant and Soil 78: 651-660.

14.Dejon, C. W. And W. Stekbaut. 1995. Nitrate in food commodities vegetable origin and the total diet in belgium,
ghent university., Faculties Bio-1ngenious Wetenschappen (FLTBW) 15:'625-631.

15. Drlik, J. and J. Rogl. 1992. The effect of graduated rates of nitrogen fertilizationon yield and nitrate accumulation in
carrots, Zahradnictvi 19:39-46.

16. Egmond, F. and H. Breteler. 1972. Nitrate reductase activity and oxal ate content of sugar-beet leaves. Neth. J. Agric.
Sci. 20: 193-198.

17.Hoagland, D. R. and D. I. Arnon. 1950. The water-culture method for growing plantswithout soil. Calif. Agric. Exp.
St., USA, Circ. 347 (Revised by D.I. Arnon).

18. Jaworski, E. G. 1971. Nitrate reductase assay in intact plant tissues. Biochemical and Biophysical Research
Communications 43: 1274-1279.

19. Jungk, A. and N. Claassen. 1997. lon diffusion in the soil-root system. Adv. Agron. 61: 53-110.

20.Kitagishi, K. and H. Obata. 1986. Effects of zinc deficiency on the nitrogen metabolism of meristematic tissues of
rice plants with reference to protein synthesis. Sail Sci. Plant Nutr. 32: 397—405.

21.Klein, R. M., E.M. Captuto and B.A. Witterhale. 1962. Therole of zinc in the growth of plant tissue culture. Am. J.
Bot. 49: 323-327.

22.Lesczynski, D.B. and C.B. Tanner. 1976. Seasonal variation in root distribution of irrigated field-grown 'Russet
Burbank' potatoes. Am. Potato. J. 53: 69-78.

23.Lindsay, W.L. 1972. Zinc in soilsand plant nutrition. Adv. Agron. 24: 147-186.

24.Maynard, D.N., A.V. Barker, P.L. Minotti and H.H. Peck. 1976. Nitrate accumulation in vegetables. Adv. Agron.
28: 71-118.

25.Ruiz, JM. and L. Romera. 2002. Relationship between potassium fertilization and nitrate assimilation in leaves and
fruits of cucumber (Cucumis sativa) plants, Ann. Appl. Biol. 140: 241-245.

26. Santamaria, P. 2006. Nitrate in vegetables: toxicity, content, intake and EC regulation, J. Sci. Food Agr. 86: 10-17.

27.Santoro, L.G. and A..C. N. Magalhaes. 1983. Changes in nitrate reductase activity during development of soybean
leaf. J. Plant Physial. 112; 113-121.

28.Sharma, C P., P.N. Sharma, S.S. Bisht and B.D. Nautical. 1982. Zinc deficiency induced changes in cabbage
[Brassica oleracea var. Capitata]. In Plant Nutrition 1982: Proceedings of the Ninth international Plant Nutrition
Calloquium, Warwick University, England, August 22-27, 1982. Ed. A Scaife. pp 601-606.

29.Sharma, P.N., C. Chatterjee, C.P. Sharma, N. Nautiya and S.C. Agarwala. 1979. Effect of zinc deficiency on
development and physiology of wheat pollen. J. India Bot. Soc 58:330-334.

30. Stalham, M. A. and E. J. Allen. 2001. Effect of variety, irrigation regime and planting date on depth, rate, duratioand
density of root growth in the potato (Solanum tuberosum L.) crop. J. Agric. Sci. Comb. 137: 251-270.

31. Standard Methods for the Examination of Water and Wastewater 20th Edition 1998.

32. Terry, N. 1980. Limiting factorsin photosynthesis. I. Journal of Plant Physiology. 65: 114-120.

33.Wang, Y., G. Mi, F. Chen, J. Zhang and F. Zhang. 2004. Response of root morphology to nitrate supply and its
contribution to nitrogen accumulation in maize. J. Plant Nutr, 27: 2189-220.

34.Zhou, Z.Y., M.J. Wang and J.S. Wang. 2000. Nitrate and nitrite contamination in vegetables in China, Food Rev.
Int. 16: 61-76.

\YY


http://www.pdffactory.com
http://www.pdffactory.com
www.sid.ir

