[ Downloaded from jispp.iut.ac.ir on 2025-10-22 ]

[ DOR: 20.1001.1.23222727.1395.5.15.14.7 ]

W%)Lﬁ N0 osles 0 ..\l,-cu.hlf; AJSJ[S‘, ..LJJA

S8l 2 55 deST b 5 S 25 b Sl

So3 A5 Cod dlualiw 45ealS W) 5 )y

Ol ol 5 (63l gr o] F (S olest dums (30ke (s

dlﬁb)‘ ‘552-.6 al{‘:.:v‘b ‘6‘5‘)‘5&5 rjlr« oSS ls “:JULJ C‘le K] C,.Gb) AJJ;
(YAL/0 Y740 2l By ols AF/)1/00 il o))

ToSor

i oy 4 (530l QLS 5| (Gilm apalS il 5 ody 3kl il 2 g S 0328 b sk Sl oty gl
3 Sidass cilie lapatls  Suely Gl g G S buly onl 53 el @8 3 eslizul 3,00 Jaowe sla i
S e b olas JolS sl b aily  JassSU el qsopd 255 a3 s sl 428l il 5 5d 34l oliaed s
Oy dald) Kipal s da..a o Jobls u.i..ll.aﬂ Jolse s 8 ol sl Gioes ol&ils (53,5LE8 r}l.p PRUGA N &l{.&ibﬂ 48 gazee 5
e V0 500 @) (6o e aw 5 (T DleS Jhy 9 eSOt ST U S S () AT SU L Kiaslp Kol
Sl les Gl labw agalS ) 5 ody Siailer Gaparld g okislasl gz b 48 sl 0L hass cpl s o (Yge
Oy 5al e Jaswe 5y S cdale 1581 L Lo gl &0 635 2= B 1) 688 5 5l (8L 2 g S La pastls oSle a5l
LaazalS SYBIS o 5T llnd 5 (55 JMie Kimgly Jlasl b J Bl GRI530 VOIS 03T dlab 5 2ol gl JS ety 3 Ol
2 LS e 5 @S il pelSHG ) dpmST G e g i) S 4 slaslad o S s L1 K, () AT oS
Sdls dlaabs 915 oS 53 (6,8 o3Il 550 Slheo 1 (S5 58 S S (AU £ g DI RS

530 Sl OISt 5T e cilhali (6553 25 dy Syl Haadly WS

S e Wlg e 3 ke 5 aab LS ol tdedie
G oS Ll Gosd O R e sl sdon Ol 4 (Nigella sativa L) sluale ol bdle s
2 Sox e SOl Sl eolua 5 S g4k « (Ranunculaceae) JYT o3l sl o Glae slas S 51 S
5 0 o S es Shals 5 e )b BLS S5ale ool s agm e I aes OS5 ple 5 s, bl
0133 S SIS e fse slse oS5 5 i Lopls il 53 oty ol il el i 4 S 15 a5 3,50 O

.(Filippo et al., 2002) .| oS Olse 4 imen 5 ol Wl eslizal 3,50 T b
kB 5 ST & Sl Jame Jol g 51 SG SU ()50 el 0 b L IS 55 5L dgd oS A5 5 2
5 S bl 55 ens 4l oslasl OlalS 5l ol W 5 od Snler sl Jele ey OlS el
el ol L wddS S e sl s S e 3 Shes 5 oty 5 Sy Ay aelsl 3 5 amealS Sl

saeid.khomari@gmail.com : S s 231 Gy SLES ¢ ghms o 57


https://dor.isc.ac/dor/20.1001.1.23222727.1395.5.15.14.7
https://jispp.iut.ac.ir/article-1-381-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-10-22 ]

[ DOR: 20.1001.1.23222727.1395.5.15.14.7 ]

Y40 Jle Yo a‘)u‘o..u?cwl._g:;‘)ls‘,v\;Jjj A\

OYM OS5 31)
5 S e Wl olS s ) godaie Sla 2B ol uls
LS Wi sap sl ColiS U= s ol pl s ehs @
Obe (ol 02 & ol o3V Jaos G 25 g8y Ll o 5o
Se) Lls s Gloks Sl Sl ndS 5 g5, ole
Olge o Ll Sl s G b 51 LOYVA O
2> 38l v poedle e oS sl 5l S
il sl (San (oS 5 555 ol sl Lyl Ll
5 ey slaal R Cex 4 sl oS gl
s Murata (Lealy pl 5 sl aslsy 5 s 4l 5 Shas
S b e plal 5ds slad Ay e (T A) O
QLS o 5 P38l S R S Dl i
S Wi 5 4 by i 31t S S 1y LaialS
ol g atlll 2l a1 baanalS ol ) o) aie
S TR O T Tl U] RGO ™
s s .(Bort et al., 1998; Jones and Wahbi 1992)
Sl Sl Jol> glaazalS SKax ole (g3, 3508 lrs
Ay G e 3 e 5 8L 1B (6 ool
Loged ol gy RS L L e Gl
slaydy lw Osls (i .(Graham and Rengel, 1993)
s Sles lgme GBI sl ossy bopaS
& (0444) O, 5 Harris J I .(Yilmaz et al., 1998)
0) G Gl s paie b O3 Hh Swl e S
Sl b bl nll 5 anils oLl (s, ol pu K2
L Oles iy pde) bala b aslie 55 azealS 5 5 55
s edd S Jilee om0 B s L dsge IS
@ Ga LSt 5L S w5 ele mle g
B2 S S NN VPR Sl Jole K Ol gs
2 Goxd 3 P Gl S e s el
Bsly e 53 2 dldali alS Sl anal 5 50 Soails
S POV L CH [ NPT SR Wik { IV P FRS PR ARSIV
ealS 5 oh Cul et le  usd S g

SV Lo jsb 4 Oler 3 L5 LS ol dlas, sl
,3 (Ashraf and Foolad, 2005) AL .o 2158l do)s Ve 350>
ealS OS5 Ll S5l Al e QLS Sl ol
Gt P Gogs R GAS) Jle o p el
.(Munns and James, 2003 \YA+ O, Kan 5 5 5L) 355
S meman g o3y 2l 1 O Ce e il U g
sxs s s Gkl b S (S s 8 oS
SSes od b g ateal a5 Ol Eb s Jass 3wl
Jols a8 58 Sple Sl G K Carge Sl
slge Jast s Il o 5T (o cdlad RalS L 58l
sllS V’*M J\}d Cj.l:.w B JJL&J (;_,\_o 405};’&; H}:L’IA
@.?u" E) @U& ﬂl}-) )‘ oslaul E) J',:Jj).kt.ﬁ ait] col.:f N3
Ashraf and Foolad, 2005) il . Jgoe slaos

OYM LS 5 48
Lbsy orl dexr 5oL Ol i) Samly 8 235
C,.E.L&rwg LS}N 4.&?—4,/4 cf[:f ‘U'jfdu.d&;w.gjbﬁ MU}-
2 st S ks Jlesl Ol Sl 5 ke i ele
Ll 5l .(Ashraf and Foolad, 2005) <.ili8 dal = -
T Sl Ao SR 4 Ulse ok Sl
Pl wles anls sl aasals s s Sosl eSS
Dl oy ol Sl e 5 5 3Lk S3ale S
)Jﬁ&ﬁh&&ﬁbt}a}dw\ﬁ\vkv‘?
(McDonald, 2000) 55 o,lil olS (ssai y5 il
sy Tl s s olS Asy oS cnl esls QLA (el Siladss

A e SOl 5L Ol LSk Sl i daols &


https://dor.isc.ac/dor/20.1001.1.23222727.1395.5.15.14.7
https://jispp.iut.ac.ir/article-1-381-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-10-22 ]

[ DOR: 20.1001.1.23222727.1395.5.15.14.7 ]

WY ok Sl s .\,..S\,;U,r:...ls;;v:sle&;ﬁ\ﬁjl

03 Sl osdy e led s el 5 S Sl g
Slisy 5 S sk ow (el e b 9o C)ﬁ")
aelsl b3l g5 5 50 eassler 505 0LL B 5 8 S & pe
5T PO W P 5 SR VK P o | R P PRIt
bl Aty a s amalS S 035 5 Jsb ol
e 3 eslinad b 5o G3aler Oley Sl s S pund
L& a4wl>s (Ellis and Roberts, 1981) 5

Sobler by le =XDn/ En bl sl

35 8l =D Gy e ps e ailer 5l slied =0

oslizal b wltalr slaasealS IS 55 S o3Il
oY gladloe NGRS el=il (V4A) Bradford 5,
=) el amalS S (855 03508 (oS 5 gl g
3y 355055 Gme =Y 5 (PHE V/0 N 50 +/)) i il
oeesdl S Y Yoo mgiml s 4 B slas bkl
I ofsn gl Cems S e (BSA) 8 ¢
S b A e S ) Slie sl slaazalS
S s Ad edole s Osls 05y lad 3L 2]
Slod 5 aids 10 e 4 VY rpm 6 sl W) 4 JLa!
S A Se Ve S Sad sl o8 sl a8
G ke mo W &S bl gl 4 sk,
Wids 0 b8 Gl e Lo S ALl s g el a5y 83l
b 080 g o s e o gonn S35 S Sl
A ekl g e gby Sl oS

& alabe sbazalS 5V 3l b e
(VAAL) Aebi iy Sl eslinul U (s e gbs iSul o,
S e S e Voo VB 5T sl glaie 4y .23 S ol
A gl BL mdke S alS dse
Seslazad L) ol S sl amp £ by s (PVP+lius
ot o g (GLSsen) oot b sdnle Gow s Osla
£ gles 5 aa3sV0 de o VY rarpm s Lad J 4 Jledl )
Al Cles S S Sk mle oS Sl
sl 5k Sl sladged (2l (5 Se3lbl by b

Slad god e AL RN 5 S ol amys =Y gl s

ey, ool
5 UK Slsle b 35e o 035 SO) wltalew 55
Ol 5l b bl s eslizad 555 (sl Ozl &l
Sl iy 53 035 4 Jusol Shad @l 5 s S
b b 2 bt S 6 ol Gl Gai ol
Laslsl 3 LIS Sl 5 sl LS slas
SousliS pile GeaKAil LA IS 5 ids e
& el bl Glasles s oaly o)l Gises oKl
ALKl Sl ks ald) Sl S
(podS Sl s) deeS) U 5 oS D (555 S
ol o Q¥ e Ve 5 00 ) (o5 mhaw 4w
Olye & o 5 & oemdS S 5 5 eSTAL 51 (2]
Cog sk 4 S elind IS ) ole mle
boleg S dlesl 0Ly ol 5 Lole cble g5l
sl Siale 0l B s Sldis gl iolesl
Sl il Bade U ulg 3 5 A3 esls o 5 ISTA
e /00 bl camalS wd; 5 Sialer S e 5 Aoy
e N0 g /Y ah0 /ey ekl s 5D Y e
om0 DY e o) Al 5 g, ST 5L 6l 2 G s
Sl @l (Vs e 0¥ 5 /Y /) o/ lackle
XVUXNE DY Glaosss o 5D Cola A Oloj ke 5 oS
SAs e alial 5l Sl ol (Csle e 5 A
NaCl S 5l o5 msbaw sl Hshie 4 s b
s S eslinad Gy ol sl s e SLl)

S dsle b el Sade A5 aiBs V5l e Lo
Sls slo 8 oY de s (et Do AS s Ao
slasles bl g 38 Bl aa Ve gles 3 sb
Olge a5 Saesl sl Jles . Ldd esls )3 Kl
Glos 3 wedd Slad iy Ly A w8 ki s aals
b Ol Cusby Ol 5 oodis 8 it byl oK LS
calsl 53 s ekl (Laised 035 =8 L) aldsl Sl
o (ISTA) ksl Zo, U gl sylilinl S5l Ol

Yoosles 03 s 6o 0 ok 00 LSS Dl o se


https://dor.isc.ac/dor/20.1001.1.23222727.1395.5.15.14.7
https://jispp.iut.ac.ir/article-1-381-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-10-22 ]

[ DOR: 20.1001.1.23222727.1395.5.15.14.7 ]

Y40 Jle Yo a‘)u‘o..u?cwl._g:;‘)ls‘,v\;Jjj VY

0B e ol B ypd lald s o Sl i
dald 4 S dldales 5y Siailer SWbB 5 e
(Y ) K8 el

Copd 5 50 o 5 baody S3alr Oles S0l
Ol (o e 8 o5k a4 .28l [l (ls pae 55k o
NaCl o V50 oo Vov (gh0d Ll a0 5 Jiailer
1Sl S0 L Gl ad Kaal, A5 edalia
23wl Ol Sde JalS S Dl s,
Slglie b a5 b by ol s s S S s
& pedS S ) ST SU Lk Sl (Sl
23 sk el gl LB gk 4 ls e
LSt $U L Sl adl ooy S (5052
Sledd Gl Oeed 5 I Do 4 aelS SIS 5 6
P Garh e DU 3 ek (Saml i sken)
Ll 5l bl pl Js e a1 Gidler oo
S S Dl it ST SU s i b bl
(5 S 2,55 13 a5 S

oL S wlial eSS 035 5 b
R o) LS L aslie > glabedle LB 5k 4 5550
palS i 03y 5 b eSSl S (s
Sl by fsazme 53 el s 4 Ve oo Vo (50
S 035 5 Jsb ol me SR Ca e Sl il
Sl Glegd iy pde) dald & Cod wlales aalS
2 S 3 pelS pole Lok s iy (K Sk
s amalS b gte b 4 Soag o sk b 4 lie
(65 LSt S0 51 el bl Sl p 3508 sl 1)
(T Sl i) e O ppmes 5 elS DI
Gk Gosb S AL e g SOl o (9250
3 (e (Bl o apd) Jsb o Ll o 2l & o 4b
Sl i 3 baazealS (05 e WY 550>) Sa 055
sdalle (Sopd kilpd 5o dS Ol gy, ASIHL
(0 58 b IK8) s S

J:)) (Y J)J}) aosls J‘Jl{)\) 4%.]”-’ J}J&- u"’L"“j’

A els 13 s ol Db 3l el sl eslas
G V) el clis L A e Yol
¥o) oot Sy Jslows 1) 5 8o b0 5 (PH=V Y 6
Veroaebl s Bl as S e 0 O e
Sl akds gy 3l day 5 A3 WLl O 4 e T o jlas 25 S
Yeo 2 dob 5o ol wlilesl slos s 1Sl 65,
i S el e sty xSl olKiws ) eslizal L e sl
LSty el o sl p ol 4 b slel
Cld Ay 5 BAE s (FUEIMTOMT) 035,408
iy 53 edkd A5 HoOp Jsas Koo bl Ly VB 5
a3l ples Lol (Blank) sy ol Jsbs A Ol
ol a 5L Ok SV sl g el gl oslas
5 s A4S e LS HO 505 4 15 HOp siS sl
5 SPSS gLl il o 3l eslial L laesls Jow
A Oga3l Sl eslizal b laesls .Sl awslis s MSTATC
A plnil 4o 3 0 Jlazl a3 (STl (glauls

:@L;
@liy sk dops dmesls Gully 4 w4 e s L
5 sk Sl Ol Sle oplllnl Siale Ao s
oo B dlabe glaealS i 055 5 b
Sosix Sopagl s blize DI 5 ClS s 55« Siasl
Lol OLES dsyy S Jles Clg.w 0 Gl e osls
O dsas)

3oy oy Bldad (LS e 53 (Susdb sk 1L
Sl Sl JB b & alale sle slaanalS
Sl a6y 2emSTH0 bk Sael p S0s B b 51cil
S g S S sl g BB sk 4 S
(Soss e 53 a0 &S Gusb 4 WS s S
G oS it s A4S U Ll Saal
4 Sl 3kl Siaile 5 e ki) ads oy 4 sl
(Ve ke Voo 5 00 (g 20 03 Smal  pde) dals

4S 3503 5lbl i Ol o Sseal ke 3550 53 A3 S


https://dor.isc.ac/dor/20.1001.1.23222727.1395.5.15.14.7
https://jispp.iut.ac.ir/article-1-381-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-10-22 ]

[ DOR: 20.1001.1.23222727.1395.5.15.14.7 ]

WY ok Sl s wu;u,m...ls;;b;gle&w\ﬁﬁ

033 3 b ady 38l Oy eSSl Mkl S3alr Ao yd ki aads o3 (Sopd 5 Sieml S ilils 4 il -V

Slaabs GlaazealS i

S O _ ijwij‘.:.a Wl g dp 3 . 5
walS Jsb o oy oy solyl o
a=als o ale sl 53
¥/OAY /008 VAtV Wy Y Y S sk
VAR A Ve/gay ™ A YYEE IRCVAR VWAV E ¢ Sisas
+/0Y0’ Vegre™ VAT Ngegwv VALYV \ Sos
vy JOAYFE VAL 0N Vary A 63X Sgas
oY YRR COYYY VVEAY V/AY £Y oot
IKVALY Y/ Ve 0/+Y £/qV - (1) & i
M gae o =18 JN Sl ch.ﬂ 23l gme =k
120 - "L
a b Ha.
100 ac ™ pa bd
2 € en  en a dg dg
j‘ 80 - b a
.-3\' 60 -
™
D40 -
20 -
0 .
Lay . « . -
L M‘-th "J_{W ‘ MQ;_‘ W.Jf.l_y. .
- (0 *’1‘*’1-@-’ S
._)
. “ 3 C}:‘ .{H\WJ‘L

Jlaﬁ?‘ch.a)})‘é‘j&ﬁ L.é}t’“ r.lﬁﬁl:’ A.IL:.AQJ‘)’ 6_)\,.@: CJL‘,)‘,J{ &l:a.:‘ﬁj‘jbﬁ‘.lhl:.d n..\.;_))‘,u\.! M)J [ﬁi."':‘_\ ‘}g.:v

cln..uﬁ Do e M ple JK,L:.. alie Gy >

100 -
90 { be

[ =
80 - 8

Q.A‘ ..\.p): 0

L N

[}

ERIS V- P P e Y

e

70 1 Voo
60 -
50 4
40 A
30 A
20 4
10 A
0 .

‘-5'.{, w_)
&.".. (‘:u' .
"
‘J‘{‘\f" IL
il
Sas) 2 ¢ 53

S ol 5 sk Sl 5 e dltabw 5dy G5 Al doys SSke Y IS

KL Loy 0 dl.n—\'?‘


https://dor.isc.ac/dor/20.1001.1.23222727.1395.5.15.14.7
https://jispp.iut.ac.ir/article-1-381-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-10-22 ]

[ DOR: 20.1001.1.23222727.1395.5.15.14.7 ]

Y40 Jle Yo a‘)wﬁo.ﬂ?gwk\f:;‘)ls‘,&T) \\%2

3 g Ol Sl

S = W e N 0

il

LR
Hp.

= .

S Q~ %g
)

- ‘{‘\\Tf .

w0

o 53 s gme I pde Sy ailte Gy 6o g sk 5 sl Sannly 5l St wlialew 5ady 5 Wl 0ley el -Y ST

14 1
12

Jsb
=)

L]

LS

{cm)
O N bk oo

C—wv‘ M)A 0 JLQ.:"

LR
Hp.
« = el
Ty MQ{&, l‘*%
~U % &
f..g, ¥
! ‘{.‘\r{-“;{’
Sas) 2 ¢ 53

Jlazl o 53l e G e Sy e Gy (505 o 9 sy Sl 51 e dltals (gaaalS Job (:Kila -8 IS0

(M) 4l i 05y

=

e
CNE NN E®N

Q.A‘ ..\.p): 0
.J.AL.-
[ P <.s-u"
Wh bkﬁ S %‘
i YR %&J LW
¢ : N
- _IIJ._: t'l_,.}'l *{

dﬂ.ﬂ)))‘é‘.’}.:u d)h"" r.\.ﬂjinl.:v A.!L:.A d‘,f ‘5‘)‘,.\:: CJL""JJJ‘L. &;‘i‘“'ﬂ ’J";t.& M‘JA\:.\A dhwg&:}o‘)‘} L‘,:{;L_.c—o Ji.:

e sl amalS VU o T s 5 S (5 ke

&:«-w‘ .Lp).) 0 dl&?"

A e (opd sk 5 altale ok Sl sl


https://dor.isc.ac/dor/20.1001.1.23222727.1395.5.15.14.7
https://jispp.iut.ac.ir/article-1-381-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-10-22 ]

[ DOR: 20.1001.1.23222727.1395.5.15.14.7 ]

Slaabr semmalS SYBIS o 5T e 5 JS n 1 Slhe s (505 5 sl SIH lsls 455 gl Y Jsr

Sl e S5l
_ R
B4 S o CEBIRE S &
A A V1/80\"™ v S sk
Y E/FANTF YV/or 3 Sias
VYVEATE Y¥U Yo ©F Y Sosd
roy ¥ Yoy A Gt X Kagasl
/AAY £/veQ A Uas
Yo/¢n AAFAR - (L) Sl yuds o o
s e o =sn LY Jlaz cla..,): s sse =t
18 - a
LW
16 - ab
J_il‘ Ha.
3 14 A od be od
‘3.\\ 12 . Vo
L 10 c© df df
v, 8 of ef of ef
3‘. 6 i f ef
g 5
g 0 = T T T T T

4‘(.: M

Somd gl

&y, Mds e/
* Sl
"E*-\r’,:‘-hi’ (€ ., b~

EUs

5 Sfgae il pde Sl alie Gy a9 sk 5 sk Kumaly 5l Sle dltals GlassalS 851 Ol (Kl -1 I3

Ao Yy e Vi o e U3 s s DS
o ld ol sk 5l Lol laazalS 55 IS s 5 (gl e
oo ol Sl St s S aadls eSSy ST UL
53 wllabr amalS S 5 Olin oo (R o
bl Bl 5 S Gl b Jy s sl Ll s
QS 43,55 s e
BB ok o sl apalS WS o el
oS R sk Sewl bl U o (sladaSle
('i,}j Sl o VL (g ps S O Bl s ISk
V JK) 4 etalin (Kapagl s 05) Aol Sl 53 VLIS
ook oS e 3 NaCl S s L S0 S b

Sap Vs Salie L, YOI 5T b i wlaln

el Lo 3 0 Jlaz| dm

JJL:..» Sl sl Ol Ay S Jlee C]GM 33 uls
O e Sdo ss ol B w50 5 Sl o
Sl b dlialn gamalS S 8 Ol (JS U3
e ol (ol e s 4 L Sodler lae (5550
JS s 0 Olime 3 (s 25 O3 Sl ST 58
Voo oo 00 (o5d 5 & G5k 4 e sl aalS
e lS L oad Dl s pedSH G b s Dled iy
Al sl polantl st w1y IS s Ol 0 SV
» s b 5 K8 ws S 15 e 8 S L bl
Sl b Sl a5 BB ke Sl 0 550 8 Ll
O SlFee gz eeedS DG St SU S S

Olesd g pde) dals L oaslis 55 dltalow gazalS IS


https://dor.isc.ac/dor/20.1001.1.23222727.1395.5.15.14.7
https://jispp.iut.ac.ir/article-1-381-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-10-22 ]

[ DOR: 20.1001.1.23222727.1395.5.15.14.7 ]

Y40 Jle Yo a‘)wﬁo..\x?gwg:;‘)ls‘,&T) WA

Led A1 9

W i e
S = W s R N
.U@
i3
—_——

Voo
af
dg eg
fg
=

‘{4(‘: < G:b‘{\.\s— < U:‘f_:!‘v
{_»'(; "“:\"\ﬂ“, ol
- )
- i U

oadls Cilae Llesses Jiash  ossls 0LLS dex
Slaarls w5l S ol ol w3l Slidss b s
Oirre 35wl e s Ao Od Sidler
Lilpe st O kLA s pdy U Closes
;Munns, 2002; Serraj and  Sinclair, 2002)
0> (OYAQ) ol 5 >, .(Rajabi and Postini, 2005
S Wdges GiolS Ll el wlials (555 & (sl
3l e 5 Lo S 4 e (o5 RS A1)
Skl S ole b laamalS sl LIl sk
o 5 o3 Sl oo (gpd 25 Jald s s
(sl 5 b sk b e RS 5k S5 il
S sl plamil US4l (Sas 5 aalS A £ 0
208wl S 055 5 sk Rl e TS
.(Gulzar and Khan, 2001)
Sles hy calis gla B, 68 U @ onl s b
LB Sl e Ol cldly ol addlas s 0
350 U 1) wltabes o el ol s, 5 LA Sial
2l el ml S sk 4w L8 ool
355 5 a0 Jold cilie OlLS (s, bt
Khan et al., ) =5 5> U (Harris et al., 1999)
(Kaya et al., 2007) L, 4} «(Ajouri et al., 2004) ;> (2003

el sdel s g (VYAY only G 5 (Ghemes) 15IS

CAM‘ M)} 0 JLQ.:" chu

AV OV e Ve 500 (g5 s &S gk 4l
B e T IR TECO I vﬁj b
he A edalie S S ik gy ST UL Sensl 2
A3 e SRl Hsd LalE s 55 sk ol Dl
N F o R 2 (S E CI O
Blaalw amalS SV 5l cdld by o 555 3 S
g<~:~"-:‘;,3 e gla By dlesl 5 (o0 A5 Ll o s
slsled w00 &S sk 4l ol Dl ek sl
Odd FAds bV sl el odS s s
SUL s Sasly 3 Js ecdls Ll Ky, oo
OB L e Sy AeSIEL rmen 5 Sy AeS]
B T U TISTHINECR TS
Sls olis

o

)l 4 o ph A5 el S 4wl 4 a5 L
Sz 035 5 dsb 5 G3aler doss als 5 0k Sl
o ol S wldals alS WS 5 Cales o e
sools oS amalS Ayl Jlaal n o) ek ol
Oliims Sy S bl L slaabe
;Gulzar and Khan, 2001 ;Rajabi and Postini, 2005 )

3basl LS ¢l 54 a5 & (IFAL DL 5 o


https://dor.isc.ac/dor/20.1001.1.23222727.1395.5.15.14.7
https://jispp.iut.ac.ir/article-1-381-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-10-22 ]

[ DOR: 20.1001.1.23222727.1395.5.15.14.7 ]

Sad 555 Sl sl b LIPS e ShalS
GLROS & Lol 5l das o 2alS oS 3 1) s Olsee
Sy G n e A el Gpd Sl s g
RS (o5 ek WROS g 2 0350 15 610 1
VB L3 51 5ls ROS (sl gls & 53 oge L5545
So5S 5 bpemss keS| s GlanSly Sl Sl
5 (Caruso et al., 2009) S o Wl |y ege i LA
Sosd 5 Cow VOIS 3T Oly JMde 35 addlae
e SVl o G 31 S VB Tl
Loy b bl i ous b oS asl e oluas! ol
ol s Ol Olg e Lasdy Siaslyy S5 osliz
S Aok SRIA L ces Sl s
5l Jols slaamalS Jls gl .(Moosavi et al., 2009)
il Ly laaralS L oalie )3 035 0ld ol slasd,
Wl OLES ) 55 e VB llad o ol sl )
sl 3T eJls (nl s (Farhoudi et al., 2007)
L Bl Sumly H e Jasme gla i Co OS]
33 e BBl 53 DNA Sl gl 5 35y el
Cdd ) e Flaar g LIl Sl O
Sz o cpime s (Murray, 1989) olaws! o L;Laﬁ;j
S5 sbossesn il b S S e sl
Sy 5 VB 3T s 55 (Sheen, 1996) i
Lok Sualy 56 cov dltal glaanmalS 255,

NG VS J{GMQ‘%}&)}M‘}U

18 S o
sl bl Ll (g, LSt gL L sk e i
i el ) (Aald) 25 b al s analS waw s 5
AU L Sl e g 3l oss 25 3 s Bb
ook (Gosd Jlesl o) ala b aslie 55 (555 AeS]
Sl bk &ﬁ\ﬁ S sl s laa>=Se J.gl."e
S e S35 AeS] gl S Sl s el

Lyl s s dlial axalS Wl 5 Jiale sl el

25l Kl cilisis Gl sy s 0 lind 3 gy ]
Sl L el S ()5 Al 0 b sl 5 ]
ol Dled e bk 5o RNA 5 bals e sl
ECAPPRWS L;usf_)j el a5l «(Khan et al., 2003)
Sl s Gl led slse eed sl LTI 21530
s (Siviritepe and Dourado, 1995) i 55 S p o
5 Sl slagarls (Rl a e Sler Solg
Marschner sl LLsl 55 s S dalys axmalS Wi,
Sl Il o oS e S 5a0 Olse (1390)
5ot SR DT ey 4 Sadsods lag 5
QLS L3 badshe olgs plSomal pmmen 5 Sl ann s
e 38 5 ol Slaptenn BB L s i 235 0
oS azalS anw s 5 iy 4 (Sl slaiS1s s
(S ae ol g s Kos ol L(Price, 1970) S
S8 e ol (£ e Kol 0 0T
s bl (Murray, 1989) ol (ROS) &5uST Jled
Slos b (pSuial) (5165 5 Shlim 3 ol S28 S5
¢l AS o ol (Cakmak et al., 1999) Jylo slalis
ol o s sl e st DLS Sl eslanad pe
S5 5 S & Sy AeST S0 A a8 a (el
2l baslis 5o 2l ohs e 5 5s sl D3 ol
o Lo Cdor 5o VWL o Ol e (nl SaSs
aar g bnlply Bl o, e JWET 5 6ods sla
3 ) sblis o B9 a5 5 ROS Wy 15
;Bhattacharjee and ) ;55 5 aauly 4 Jshlu o)ls
Olg s «(Ashraf and McNeilly 2004 Mukherjee, 2002
AeS1 50 Ly Sl oo 5 5 e 3G Jlezl LY
w5 Soalr sl el s p S Sl 5 )
W 5o ol S5 55050 1y (go5d 8 o ailalis anealS
s
osb 4 opd b SRIBIL Rl L ar g L
Sl ralS wliale glaamalS o5y gl LG

U osd S 3smi i3S (1444) Dubey Ll cpl s


https://dor.isc.ac/dor/20.1001.1.23222727.1395.5.15.14.7
https://jispp.iut.ac.ir/article-1-381-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-10-22 ]

[ DOR: 20.1001.1.23222727.1395.5.15.14.7 ]

Y40 Jle Yo a‘)u‘o..\x?cwg:;‘)ls‘,&T) VWA

M%G&lplﬁ)ﬁ@lﬁdfija\;\p
4 o pals LS jopall e e (olabl Ol
Sl oz w5 G e 3l e oSS
woi ol 2 A sbpel plberdse 5 S

ol alsl OSLS

Ashraf, M. and T. McNeilly. (2004) Salinity tolerance
in Brassica oilseeds. Critical Review of Plant
Science 23: 157-174.

Bhattacharjee, S. and Mukherjee, A. K. (2002) Salt
stress induced cytosolute accumulation, antioxidant
response and membrane deterioration in three rice
cultivars during early germination. Seed Science and
Technology 30: 279-287.

Bort, J., Araus, J. L., Hazzam, H., Grando, S. and
Ceccarelli, S. (1998) Relationships between early
vigor, grain yield, leaf structure and stable isotope
composition in  field grown Dbarley. Plant
Physiology and Biochemistry 36: 889-897.

Bradford, K. Y. (1986) Manipulation of seed water
relations via osmotic priming to improve
germination under stress conditions. Horticultural
Science 21: 1105-1112.

Cakmak, I., Kalayci, M., Ekiz, H., Braun, H. J., Yilmaz,
A. (1999) Zinc deficiency as an actual problem in
plant and human nutrition in Turkey: A NATO —
Science for Stability Project. Field Crops Research
60: 175-188.

Caruso, G., Cavaliere, C., Foglia, P., Gubbiotti, R.,
Samperi, R. and Lagana, A. (2009) Analysis of
drought responsive proteins in wheat (Triticum
durum) by 2D-PAGE and MALDI-TOF mass
spectrometry. Plant Science 177: 570-576.

Dubey, R. S. (1999) Protein synthesis by plants under
stressful conditions. In: handbook of plant and crop
stress. (ed. Pessarakli, M.) Pp. 153-167. New York.
Marcel Dekker, USA.

Ellis, R. and Roberts E. (1981) The quantification of
ageing and survival in orthodox seeds. Seed
Science and Technology 9: 373-409.

Farhoudi, R., Sharifzadeh, F., Poustini, K,
Makkizadeh, M.T. and Kochakpor, M. (2007) The
effects of NaCl priming on salt tolerance in canola
(Brassica napus L) seedlings grown under saline
conditions. Seed Science and Technology
35 :754-759.

Filippo, L., Moretti, A. and Lovat, A. (2002) Seed yield,
yield components, oil content and essential oil
content and composition of Nigella sativa L. And
Nigella damascena L. Industrial Crops and Products
15: 59-69.

Graham, R. D. and Rengel, Z. (1993) Genotypic
variation in zinc uptake and utilization by plants. In:

e ddate S SIS e L S gpd A 6 s
AU Sl (55 53 S ais S e 5 e S
QLS 5 55 4 Jeos Gl s 55 5 g0 5
Sl Bl eedS pdae DS S el 508 Ol
o g g3lasl OLLS ok Soasly ssbe 4 1) S

LUJ‘ B J;ijéj_);‘;":)gﬁ"gjj\ 6&.«\) )JL&C)L’JU&A .J}A.;

:GLZA

S OYA) G solazs! cp cdonr ] uad ol o gmms
e ol s Sl A S wler  oss NS
Y ey KEE el - ke astls . dlisle
Al

CEippans cf (ShS e (ble ol Ssp wp S5
DL 5> Jame sba i 58 OTM) = (S
Agte ¢ dgte a5 sl Uyl ol

eerlS L Sncl g S OYAY) G osly (i b (g (Slos
2 S Ld sl a5 G5 Al gbadse oIS
5ol psle e o K5 pensi 050 A Ll
Ol SSPES 5 eske Ghles s 5 SUL L
T o 1

0> G35 M (VWVA) e il o o b i (55
canelr 2Ol (6558 SN peams 4S5 WS Ll
Oy« $305lS Osasl 2 sl ol

Jsle 5 ealizal (WWAS) o crlme s ldalo ol st

e adnd 003 S 3 A ke axalS Wl A
AYOFV AV 3L

Aebi, H. (1984) Catalase in vitro. Method enzymol 105:
121-126.

Ajouri, A., Asgedom, H. and Becker, M. (2004) Seed
priming enhances germination and seedling growth
of barley under conditions of P and Zn deficiency.
Journal of Plant Nutrition and Soil Science
167:630-636.

Ashraf, M. and Foolad, M. R. (2005) Pre-sowing seed
treatment a shotgun approach to improve
germination growth and crop yield under saline and
none-saline conditions. Advances in Agronomy 88:
223-271.


https://dor.isc.ac/dor/20.1001.1.23222727.1395.5.15.14.7
https://jispp.iut.ac.ir/article-1-381-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-10-22 ]

[ DOR: 20.1001.1.23222727.1395.5.15.14.7 ]

353-358.

Munns, R. and James, R. A. (2003) Screening method
for salinity tolerance: a case study with tetraploid
wheat. Plant and Soil 253: 201-218.

Munns, R. (2002) Comparative physiology ofsalt and
water stress. Plant, Cell and Environment
25: 239-250.

Murata, M. R., Zharare, G. E. and Hammes, P. S. (2008)
Pelleting or priming seed with calcium improves
groundnut seedling survival in acid soils. Journal of
Plant Nutrition 31: 1736-1745.

Murray, D. R. (1989) Biology of food irradiation.
Research Studies Press. U. K.

Price, G. (1970) Molecular Approaches to plant
physiology. Me Grow Hill book co., New york,
338 Pp.

Rajabi, R. and Postini, K. (2005) Effect of NaCl on
thirty caltivars of bread wheat seed germination.
Journal of Agricultural Science 27: 29-45.

Serraj, R. and Sinclair, T. R. (2002) Osmolyte
accumulation: can it really help increase crop yield
under drought conditions? Plant Cell Environment
25, 333-341.

Sheen, J. (1996) Ca?*-dependent protein kinases and
stress signal transduction in plants. Science
274:1900-1902.

Siviritepe, H. O., and Dourado, A. M. (1995) The
effects of priming treatments onthe viability and
accumulationof chromosomal damage in aged pea
seeds. Annual Botany 75: 165-171.

Yilmaz, A., Ekiz, H., Glltekin, 1., Torun, B., Barut, H.,
Karanlik, F. and Cakmak, 1. (1998) Effect of seed
zinc content on grain yield and zinc concentration of
wheat grown in zinc-deficient calcareous soils.

Journal of Plant Nutrition 21: 2257- 2264.

Zinc in Soils and Plants (ed. Robson, A. D.) Pp. 107-
118. Kluwer Academic Publishers, Dordrecht.

Gulzar, S., Khan, M. A. (2001) Seed germination of a
halophytic grass Aeluropus lagopoides. Annals of
Botany 87 319- 324.

Harris, D., Joshi, A., Khan, P. A., Gothkar, P. and
Sodhi, P. S. (1999) On-farm seed priming in semi-
arid agriculture: Development and evaluation in
maize, rice and chickpea in India using participatory
methods. Experimental Agriculture 35:15-29.

Jones, M. J. and Wahbi, A. (1992) Site-factor influence
on barley response to fertilizer in on-farm trials in
northern Syria: descriptive and predictive models.
Experimental Agriculture 28: 63- 87.

Kaya, M., Atak, M., Khawar, K. M., Ciftci, C. Y.,
Ozcan, S. (2007) Effect of pre-sowing seed
treatment with zinc and foliar spray of humic acids
on yield of common bean (Phaseolus vulgaris L.).
International Journal of Agriculture and Biology 7:
875-878.

Khan, M., Qasim, M., Javid Igbal, M., Naeem, A. and
Abbas, M. (2003) Effectof seed humidification on
germinability, vigor and leakage in Cockscom
(Celosia argentea L.). International Journal of
Agriculture and Biology 5: 499-503.

Marschner, H. (1995) Mineral nutrition of higher plants.
2" ed., Academic Press.

McDonald, M. B. (2000) Seed Priming. In: Seed
Technology and Its Biological Basis (ed. Black, M.
and Bewley, J. D.) Pp. 287-325. Sheffield Academic
Press, Sheffield.

Moosavi, A., Tavakkol-Afshari, R., Sharif-Zadeh, F.
and Aynehband, A. (2009) Effect of seed priming on
germination characteristics, polyphenol oxidase,
andperoxidase activities of four amaranth cultivars.
Journal of Food Agriculture and Environment 7:


http://www.cabdirect.org/search.html?q=pb%3A%22Research+Studies+Press+Ltd%22
https://dor.isc.ac/dor/20.1001.1.23222727.1395.5.15.14.7
https://jispp.iut.ac.ir/article-1-381-fa.html
http://www.tcpdf.org

