IFAF Y oyl YA A

ul"c'“:*:'}:" J uilJ}sﬁJ:’ sl C""Ll AR s &213....:3\..: Sless ‘J:“:‘i er o

Soaw

Goss o &

(Triticum aestivum L..) f.uf

TS s g o ey 0 b

O‘}j‘ el thf é‘})l.:s g.,.hj K] w\:.:. S ) 0SSN c(\}lﬁ oS “)‘}G: o&sls ‘O|J€J

ANV /Y15y e

AT

oA

Sl 5 6l s S5 S ol L 1 el w sanS olis K Ol 4 SA) sl Sl

Sl s i 5 SA I G ol 53 S e B bl s b s e b 2 Bl s 0LS sl
5 okl ) p kS sladils e i el 43S 13 aalllae 50 (o5 SR S 0 S (S s s bt
JL:AY")\" ")NaCI Lg_)j.&L)LJJL«.&\)\J&)M;J}})W&JJ}A(JY}AJ:A\)'/0 4')SA_).>()'\J:...'Z

S Sl 238 15 aallas 3)5e plandpe el X s S S Sl ¢ S sl ySS, 5 055 (Vs

s MDA (5, Gl 5 SialS ool la el dnl Sl Slad (g Ole 5o 5 (s 55 S oS 3 0l
oSy (dy bzl SA L eds s i gbaals ) Jol= OlalS ;5 S Syse 3 el aidly il HRO;

@k.l laly s e 0L JZ.A\SHZOZ s MDA gO:J}); CJ"""'}J}'&‘P‘J&“}C‘” JSO,;J}ﬁ' Sy 5 (S s

dl;wlwli:ﬁébUSAl{)L«g«Lrﬂﬁrﬁal:fvé)j;ﬁ)s)s‘.;)ﬁp&gﬁu@\;lémiw\jléb

el 0351 Gl s b 035 51 2y Qlinl) (ol 035 5 30

St RS s T.).;f (Gos o el Sl 16 0dS slasl g

vniknam@khayam.ut.ac.ir : S5 oSO Gy ¢ $YVPVINYPYY 2o dl (| stne oy 55

oSS Ol S sk (1) 550 e iSOl 5liS
plod L Ok IS slaolial sl glaxal
0351 s3b Sh 5 oS Olpl Gy 2L 5 il slas>
salie bl Cov SUl 3 osd it
CoiS Ll Of b 35S Gble cul s sk e
L OloslES B S e Gl giosliS Gl o
o T der 5l ollaal kS L gl 1l
T e 5 LS ()58 w5l s il eslizal
53 s SV A5 oS sl Jalpe 5l S
DSl K (1) el i Sirtaas 5 Sl bl

W g5 a0 Cumslae lyls CG)\CM':SJK.L«Q_&\ sl

Yav

PRV

Q\;\dw\wwjﬁéuuw Sl G S
45 (F0) 205 Jguame oS 5 0lS 5 Shes (5L
sl 33 Uy A5 e XS XAG Jole g O e
Olgs a4 gy58 (YF) 558 00 a2 S 13 5 Olgxr LG
Gble 53 (o sa 4 (5sLES SN pame gl g
Sad o OLS sod 5 L) 5 ol Sisans 5 S
Cos a5l g L8 s o alS 1 e
o Ol S S sl ey Sl A T 5 ool
:;Jaﬁé;ﬁd»u}&pd.(vmwdjﬁﬁjt
S JSie b Ls Bl 5l S Opdes Ave B e

big o ol ol ply 4w &8 does 4y



IFAF Y oyl YA A

ol il Gl e e Al Sl Y e e
w2l gl ek ad his Of L la,l S
Shsoss o5 Jlesl il o ol sl 0luS
sV ho el an Jols 5 al BT S 4w ad>
odalin 5l e 2g LIS Sl SV e Yoo
5 olS Uk jals aole gosd i 3l el ol
o sk 4035, ¥O OLALS (DS 655,55 5 058
Sl et 5 SSdni DU stalie
Sol3 paigal 3l s dholBOL olS 5 055 haeis LA
Sl (4 ana 55 Sl SaS ) L sad 4y i plonl
SSPm S e s ol b s
5o b ilest plmil SLo3 B 5 53 mle gl L3 4l

AL 6,1 ;\va:jl.w a3 =V b

Ell S el sk w1038, glsee o
Ogiwl 5315 5 8 2l o 540 ( JS sb @) s is
iy blo L8 51 eslinal b day 5 edile doys A
Sl Ol 5 b Glo sl Cos & ghme o jla
Shimadzu 5,5 cole gy Sl 51 el L

A 5V) J%J; 5J:§ o318

A sladigal o8 YO Hlie W5eST O o
Sl s AS (s 5 Jloes ) s 0L 05sla L3 o360 (S )
St ezl O3 a plem 3 S (Y a0) )
Ssbm d Al Jame dd 4 Jols Jolo s el
w8 Sl ams ¥ ogles 3 edd S ES &gl
L) A Sk mlu IV g ce e L aids V0 ol
5ok Sl 58y b 4 Sy ads 53 55 4 g Al
A Soow sk, Jalee 51 2 e /0G50
AL A ks /0 5l oS O ple s s L
N S sk ke Vs Ve N lid
O Sldie oS 01 s o3 gad Ll (ol ks ol
o 1 20kl 8es51ss sldshoms 51 S a1 2 s
AL Ak 0 sl plam o SR Sladd 4

YaA

Soss 4 pslie SV pame W54 5L (YY) el
Oee sl 5 () sl g oy 6l xS
ol ok ST 63 28 b a ceaslie il sl
350 AL sl5 Pl 5 sk s gla s, (V)
3 pAS e Gosd a4 Caslie s ln ealind
AN s Wi 0F JWl 5l de o o
5 okt S lais, 5l eslid 10 (Y8 5T o
(Seed Priming) L4 led i dile Aisls (6 maS a5
Sl s Jm ol Al o Glad DS 5 S n L
e S 51 00) LaL ()5s wpe S e
g pberd OLS S pan 5 oS L gl ews
g L;uyg@}w;% 6‘;% 33 09, Syse
Sxd el (o pd S e Sl pes s
53 SIS 5 a5 005 S S Olge 4 Aol Sl
o orme QLS 3 s (ola 4 gl
Skl (1) sl G y05 58 a0 ol ol 45 552
En 0 O Ol O e Sl Kl e el
SMs (YY) e 55 1y 08 55 (g5 A5 5 (SE5
5L e pdS o by e ()5 Sl 5l e 5 LG
2308 5 S g S sl (B S il Ll

Lgd Bma Heh ol

ey 9 3lge

@%L‘)T Ao Sl Sl 2 S s she &
Y C'é\j PN Lol i 5 WY Jle ole ls e
BERS A rl;u‘ U\Jé—: iSls Jaal._f ngjjﬁj:ﬁ al{&;”l.a)T
)L"wu‘ A ealaad 4.\3)}{ o 4.:.@5 JL@.» B )ju. C)Lé\
03 pslie s 03 Sled 5 el L 5 o)l 503
Sl (Go30) G pE 5 S b A plp
o Sl A plal Bl SLIS b B s b
ol 4;)]]35})\5”:\ Vj) ol d}ﬂ&w L;Lh).b )}EA

Vs 0 Gre chale an s (BU gl s cell YY



IFAF Y oyl YA A

Fasl OYr mae dsb a1 sk, a5 eyl

Q) s sl8

L‘U‘J‘};J‘J":'A':S/JJ”L‘)‘fJf A S 9 ‘;Pb*ﬂ
Tris-) dowl Su NS = glAal 3L 1) e
S35 ales ol Lis 4k 4 (H = $/AHCI
udﬂjﬁ_ﬂuéjbﬁuj\ﬂfﬁdfm\@
¥°C los )3 adds Yo Sde 4 \WWervr g G o
\))}uj)Wcoéﬁl&\)yb)ju}).m(:bﬂ
s >\J§J':.;L~ =y Ve gl s wj_f o314
oS AS 5 oS on sk 4 O 5l 5 A2

A eslanad

Gome 2 Jue YO ol byl glady) ol o
Al A Se Fro s alas s S Ve ol
L () e ) by ey 5 s Lol ) s
B Yr CidS 5l ey 5 Ll bglse YY0 0 Xg Cs o
ot SaS Ldd sl 090N s Ll 42350
e35dms 5> (535 p el Sl eslinad L) sl
57 an s n Sl (R e 5 p S ke T B s
dele 5055 £S5 03 p Sk e el A 0

OY) as

O3l s 4 10 gl s 53 oo Sk S 4yl
S5 53 48 g Olas e 023 ol (DMRT) 5313
A 503 Sosd gl Rl L pd e sdalie )
S @5 53 el B alS (6515 smae j5b @ 035 5o
VoomM @ cond Ve MM (658 e 5o LalS ol
55 8 53 5 035 S e el Skl 555 b e
Nsaihe /0 CBle bl 5 il (syls e b 35
oals el Yo MM ()58 mhan 3 el Sl
S 5 a8 sk Olen dd sl (35 5 055 la e

e A O O A AL

Yaq

ks DV 50 SO sl Al e ) 5 Vs e Ve DLl
i by i |y ) O3 A Ll il il
Col i ks e bl ) (6l gime 03 8 &5 5 o L
b e 5 S b 3 ety xSl oS
g o dals Jgloue 3l esliiel b e ol it
Aol A I el ¥R e Jb s Sl ks
2 J3s S el s @ AeST o O30
) A Bl 01 5> 035 g 5 Al 5 Wped S

OYA) (YA x O x

eS|y gokd oS Ol (5 55 0516
Q) 355 0 end MDA (sl gmn (5,8 03101 L (s
@l)JLSL;JJ}\_;:JJL:AO);bKﬂJ\Dde Hldde
ey goddedule ez — S35 Aoys o/ (TCA) ol
NWIRPWINC WP TR E KRGS VT T I KT
el S 5 bs ) 2 e ¥ sl 5 2 e )
w@s> S alsl sy (TCA) 20 55 dasys O(TBA)
4ids Yo Sde ol Kol a5 40 s STy byl
agds 5o e Ve 5o S il Slde Al ool )l >
gl Fee g OVY s j5lily,y Ode aids VO s o
5 UV- 160J Shimadzu e sz 5 Sl oKz Lo 55
MDA Ll acul=s (gl 5 .4 ol 4= Photometric Jue
53 5 3 eslaza \0OMM oM™ Usles 5 sl o 5
O gerldanS| I gaes 45 a T (63 0o ltie ol
dls 5055 055 53 Jyes Sl ol L
A7) s S
Vo 5 Sl S s sl v
5 A5 el (W) /Y sl Sl sd) g 51 2 e
o ekl s Jabos 4 i3 S Gl Jalows
LS sed Szl 23 La Y5 s o Aol 2
il amys Ve gl oy cele G de 4y 5 en 3

ST boi 05 A e ¥ S sl 518



IFAF Y oyl YA A

Al el gl L gl

)La.:.’»‘ u,:.:.v_ CJL" J:.AlS v_;) 32 Jh DL a J:.‘?}JLS
€ 8 85I e 5 e il Sl

3y

i

JOmMSA @O0.5mMSA E1mMSA

FW (g)

0 100 200
NaCl (mM)

FW (g)

o
e P
H
—

100 200
NaCl (mM)

(=]

Sorh S Lo rxf(b))u}(a))-lﬁ,;tu)\ Sl ealS 5055 5 SA jlas i - S

4 S Spd Nt MM =l s G131 ) bl o3,
5 el Sl Ul i el j2i Yoo MM
Sl S2alS o Rk 55 ek S5 LS
O Slse Sosd GBI St 035 55 A s
G Voo MM e 53 (51580 el s il 2l
el Sl b e s o Jlsbias Yoo MM &
Olgen A3 s lgoms (Rl e J 28 0LLS s
> Ol Gl et olaly A OS]
S8 4 s b s (68l S sl s aa
Ol Oy o5 55 8 53 o5 e Ul L (C-T)
Gusd 53 il ol &S ol anl Rl53l 5o el (6o
Ol Sl kel 035 53 el et Sl Yo omM
A Sl Cov &S glaasalS s aadliss
s 0l chle S chle (Ll i s S
Slymn S1alS o ol STl 3 5L sl
ol S A ey 5 laazalS s dadll s 0l
g bl Sl Sl YOmM (g8 s talS
oSy opt e RIBIL ) s e o Y S

3L JalS osd e GRIBI LD s ) O
Sz e 53 SRl Gl Sl W) s (=Y IS
o (.5) 93 & 53 345 Jlsles Yoo mM 5 VeemM
23D Js S Olee GRIB ot Sl Sl
Olyes (IS o5b 3 25 55l 55 5 55 6 OlalS
Sl Al o8 5 a s gosd RIBIL IS s S
S ool ol denl Sl b les G
IS Js S Ol SRl w5 o0y oS 1) 6,50
02 03 Sl asiie C-Y) Ko 5l as jshilan a5 S
oA LSS Glsme Sosd 5 Rl Ll
b Rl e ) Sl b les Ay 5 28t
@ Soxd e GRIBIL St 035 5 el el | g
53 Ky oplh bl Z3l Al A4S 558 Olge Ve emM
A5 55558 Ol Jasl il s 5 ol o sSas YormM
o el Sl las i IS o5k 4 5 A
ook Oler 8 (B 93 a3 U8558 Ol Sl B
S Bl B L sl BoY) S 5 s

228l Rl 5, 5 a5 Sy s s




IFAF Y oyl YA A

S \mM BY Q\J',:.a Q—l‘ &S Sl ol JJJ.S Lgu&_}aj
sl i A Sl v /OMM

BETER WY .L,.S\f__ Q\kﬂ S ol Bl J':,ilj-_él ETER W
s e ol iy Dby VeemM (g 58 5
23 Oissdes STy R Al Sl

L0 mM SA

B 0.5 mM SA

b))

Chla(mg/g FW)

(=

Chl b (mg/g FW)

Cx+C (mg/g FW) 0

o 100
NacCl (mMm)

200

H1lmMSA

)l.- '
12
10
s =
=
¢ E
L 4 ©
=
o
- 2
as
L a
3.5 E
Ls &
]
25 5
r2 E
Fis =2
=
1 o
0.5
o
bc E
- -
“m £
i '
i 2
o >
L8 o
100
Nacl (mM)

.L;)ﬁﬁ&xrﬁ)b\}j\ﬂi?léﬂ éuwgéua)ﬁ)élwﬂSA)wﬂjl—Yﬁ

OMM L aslis o IS 85 1 Sl S50 S A
Sosd Dl Cov 0LLE s oyl el Sl
Solstime sles del Sl Y\MM clale v emM
oMM Bl S IS s s 5o
Slyme 53 e il o Aol Sl

C,.w\o.LwJSwﬂ)ﬂ

Cow

5055 2 SA LS i s st G0 Jel mls
b a5 jshilan Lol ol el 0L (V) Jﬁ.& 3
O SA S edd 505y Sals el g5 SIS s

ui)lifr.lifﬁ‘j\é@;:ﬁw@wm;\s ol

Gl e el Sl ey 25 OLLS s
52 &S pshiles ol sl OSsods LS|y (s
Sob el R L el asie @Y K
el Bl el (35 55 a3 IS s (Sl yis
S Slaeee Sl BV MM g, 0l s 51l 035 o
ool Sl Jla iy Dbl (35 3 dd salin IS
Glyee il o odps 255 J RS OlLS s
VMM (55 55 il el oS ol o IS s
O Sl ol e @Y S cl g LB 2
IS oS Sl GRIP) o el Sl Slas
G 5 dals LS 3 as dals 5 el 15 OalS s

56 ) Sl YMM B YeomM (g 58l



IFAF Y oyl YA A

Sl 0l

deel Sl . (OV)

DL

o

S

55 pled e BB 3 egs sl

.‘."

@b sk 25

.o

LS

wrI

B3] d'v'" cJ)‘b

oo

a0 -

(M) S s

(md 8 /8w) wiayoud |ej0L M4 2 /jownl) auljoagq

(m48 flowu) vaw

(w4 8 /lown) “‘0%H

(=] (=] [=] [=] o (=] [=] e o o o ©
2 8 8 8 &8 o ¥R AARASSBRo ~ 0 wn =
1 1 L 1 1 L 1 1 L 1 L
Y—
[=]
(5] o
~
L1 [\
—_ =
b o E
H m ”\
-~ a+ ﬂ
2
[=]
w e ©
L=
(7]
= o o
£ v ]
b | ~
| | ® o
< L
S —
b =
.uwl 15 m .W
H —J P Q—
-— o o fnm.
Rl - Z
L4
[7,]
2 © o
E o —REEEs T e ©
2 - o
T T T r T T T T r T T T
(=] (=] (=] (=] (=] (=] o [=] o [=] [=] (=] o (=] (=] O 1N g M N = O
2 2 2 8 & 3 S 3 8 ® v v A 6 6 o S o o
© (M43 /3w)uprod jejor L2 M4 3 /jowrl) auljoid O (M43 flowu) vaw T (W43 fjowr) *‘0%H

S Skl 5 5t o8l sla azealS (@) w51 T 5 (©) MDA (D) s (@) 55 lsms » SA Jlas iy 1T S

o e

St

Yoy



IFAY (Y ojled YA W

25 don wloloes el okl s e
an g AR s e A slanle el
b e S5 K ekl A8 e sl
Lol Wl 5 ol Sl b 0 (6 Smilin (sla ST
3505 5 Sopd a el o OLLS sl Sl
B 5 O Jelse e S W s s oS el O
S LS 5o bt pbie ool 5 o 5 o pmd 2
Sl 5 deadll (65 00l W5 31 el (Y4) S e
03 Gopd A o dewl Sl G ae 3 s 0
el 2alS (YY) el ol edaline 3 ol S
LS el Shedle Slas @ el 5o slaly glis
ool ol pan s 23 slaamalS St 035 Rl
il pls s W Alis KLl Wl
ST SISl 035 o 5L el Skl o s
S Al edolasbly gbaales b by odies sk
R N I I P N I R QI s
S Sl anl ialS weld sdd O senlinST
ST Il S b el Sl o5 ey e
O Sl mle 5 eased 68 s by SRlST )
il 5l Ol 51 (gl 05SG (Y0) 545 Al (g5
e 45 1y AeS o O3 sodes o 4 OGSt b gl
"L Jelse a gl 3 33 S e ALS slacil ol &
S ot e gt Ll e b
Oisoder Saill il o8 218 (Sex s R
5oedd el 3 GRSt 5 4 e Ll AS]
a5 () &S byl Il sl IS sl
Slsme 2 SA Jleg Sin s o b Sl ekl ey
o g oS (555 48 () S ledl S L s
sols illas (i sl Yoo MM g Ve (gppd i
OSee Gosd Lo edd A5 ST Jd gl )
(YA) gl s, 0SSt 5 528 o Sl
O 4 5 s o 53 3l & (5 Slsoms
L s olie 2alS (gadame OF Kiass .ol Saw

33 A 03 ot RIBIL S S80S Ol S L5k«
ol dond Sl b las g 5 3L a8 (5,
Ol il caw 5 ols 2alS 1, s 5l 36
ot & oo SIS Glsme 335 0 IS Js NS
23 Soxh U5 e a 35S sk 5s Jals 5 el
5 G) @n dA) pxS (F) K ps s oo olS or
clle s Jals el sas 5,1850) Ko S
wl mexd oy Ol S ale 4 Yl 3508
el S S pleslaans o il sl
Slal b o 5 (god i o JLS s el
5 00 LSS saedl sLie ls el S
o S 3 i Sl (S (§ 5 535 (SlaelSis
sph 5 by el W lST ol b i O
Sl el ol el Sl Sl i (YY)
Crimst oS, lpome RN o 5 el
oy ool Sl oS ol )l Ly (53 350 e
CS b OlS s gy Olosle g3 Shes
il Sl b s NS pleslanss sees 5 030508
Gl ol 55158 e (F)) das e il LS
b s eSS S S el Sl S
Sy Sl W5 b 5l o3 SlS s (g R g
S Chibes ol S Olse a4 s (VA sl
Rl s Gosd Bl s el B Gl e S
o S o N OT) sl e e ol i
SlSIsl b i el S s sl g
(FY) 35 e oS 55 3BT SISl (g5l 2
Olse @ odsn Al gnl o iy o 5w al 2l
ST SIS, i eSS fge S5
M5 o Wl Gty T Sl i 5 5
W glaclale 55 85l slgad samsl 3L -l (5,5
L bales cdle sy bos olee Sl Lil5
mals L3 s e e )3 RS (Yh) s sl
Sl S el Sl Dles Cow sl



IFAF Y oyl YA A

sglShl S Olge 4 eiS ol ol b
S 45 o Ol IS s AS e Jee larles b
SALSBL Ol 05 YU deed Sl Jlas
G0 S A andl i e gopd A5 L ablie 3 elS
Glet) seslie o3, L anslie 5o Qb)) pulas =8
it Sl A B 4l bl s LB
ol b eslizad esle cpl Sl i U sy5e 03 e 65
oo Jleolgeas EL 5L 5540 SAEs wals 3 S5
son 0 et s Sidnd Sle S
Sl cilisee slacdile 36 o oobsline ol
5o Ol e JI 51 a8 S s ol sl sdalive ded
et Ol S Sl U sl spe
"ol 3 e dle s Gy IS sk kS
AUl S a5 B 55 a3 sosd 5551 L5 sla
Oled) seslie o35 51 piy Ghal) ol 35 50
Ll o oole ol Slad i 45 CiS Ol 5 o ol pls
S5l U ae S Rl gl e S

AL S s (g5

Ol 5 pemdgpfls Cdge oo (e dolidos =T
2ol Sl G alie an LOYAD) 5 b

}_55:_; pti,:jww (.:9)‘5: QJLEAJAJK.L,& ‘L*"l <>f<l..«.¢
(ol S e o Ascochyta rabiei 6 4 oo
TRV ¥ ol V4 Al

4- Ahmad, P., Jhon,R. (2005). Effect of salt stress on
growth and biochemical parameters of Pisum
sativum L. Archives of Agronomy and Soil
Science. 51: 665-672.

Al-aghabary K, Zzhu,Z., QinhuaS. (2004).
Influence of silicon supply on chlorophyll
content, chlorophyll fluorescence and
antioxidative enzyme activities in tomato plants
under salt stress. Journal of Plant Nutrition. 27:
2101-2115.

ST s 5o 53 oS Conl (Glaslas 5 8 ey luSsl SO
ﬁu&;}ﬁ@\@l;ﬁ)q%}ﬁ (’L.’A'-'gféb.'

4Y) JJ)‘J 42}-\.3 &\)CA}E{) 9 J-iLo..? Lv-:v»—&j m]é;;).ﬁ W a
(¥

S S 4ous

23 5 ekd A8 WlS WE) Al w4 e g8 SR
2 el M5 bl el cel Ll e e
© OLlS Cuglis LIl cpl by pd g5,5lS Bl
o TR S ol e Gl el Ul 4 o5
5 oS S b S 4 g Lol
o hy ol au a5 dls (VL Jhst S5
SIS ke gl a5 esle el LIS e
SLS 55l s OF 51 okt oy A3l (5o o5
syd g ooliial ALS Ai; gls sis V"JM 5 b
ool 5 o 5 L ablie gln 1 oS Ol oS
IS el Sl e Yo 5l st
oS s 0 Chle 8 cl alS al; slaeuSlas
e o R S BT - R VE PR

Gtﬁ

5ol 3l SIS LS ks Lo de (g e ls (Sl - )

(dlozel g dema Jodiw s s JUV\».LD] PRSI PSR Y ¢
P i3 Sy Sl il i OTAS) bl
B\ T | 0] RSO U CIVUN Sl O Ry S W apv-oe i S0 U

AR EZA I S

6- Anuradha,S.,Ra0,S.S.R.. (2003). Application of
brassinosteroids to rice seeds (Oryza sativa L.)
reduced the impact of salt stress on growth and
improved photosynthetic pigment levels and
nitrate  reductase activity. Plant Growth
Regulation.40: 29-32

7- Arnon, D.l. (1949). Copper enzymes in isolated
chloroplasts;  polyphenol-oxidase in Beta
vulgaris. Plant Physiology. 24: 1-15.



IFAF Y oyl YA A

8- Ashraf,M., Karim,F., Rasul,E. (2002). Interactive
effects of gibberellic acid (GA3) and salt stress
on growth, ion accumulation and photosynthetic
capacity of two spring wheat (Triticum aestivum
L.) cultivars differing in salt tolerance. Plant
Growth Regulation. 36: 49-59.

9- Ashraf,M.Y., Azmi, A.R., Khan A.H. and Ala,
S.A. (1994). Effect of water stress on total
phenols, peroxidase activity and chlorophyll
content in wheat. Acta Physiologiae Plantarum.
16: 185-191

10- Bates, L.,Waldren,R., Teare,l. (1973). Rapid
determination of free proline for water-stress
studies. Plant and soil 39: 205-207.

11- Bradford, M.M.(1976). A rapid and sensitive
method for the quantitation of microgram
quantities of protein utilizing the principle of
protein-dye binding. Analytical Biochemistry 72:
248-254.

12- Cayley, S., Lewis, B. A. Record, M. T. (1992).
Origins of the osmoprotective properties of
betaine and proline in Esherichia coli K-12.
Journal of Bacteriology. 174: 1586-1595.

13- Dionisio-Sese, M.D., Tobita, S.(2000). Effects
of salinity on sodium content and photosynthetic
responses of rice seedlings differing in salt
tolerance. J. Plant Physiology.157: 54-58.

Epstein,E., Norlyn,J.D., Rush,D.W.,
Kingsbury,R., Kelley,D,B., Wrana,A.F. (1980).
Saline culture of crops: a genetic approach.
Science. 210: 399+404.

15- Igbal,M., Ashraf, M. (2010). Gibberellic acid
mediated induction of salt tolerance in wheat
plants: Growth, ionic partitioning,
photosynthesis, yield and hormonal homeostasis.
Environmental and Experimental Botany.

16- Jacobsen,T., Adams,R.M. (1958). Salt and silt in

14-

ancient Mesopotamian agriculture.  Science
.128:1251+1258.
17-  Khan,A,, Ahmad,M.S.A., Athar,H and

Ashraf,M.(2006). Interactive effect of foliarly
applied ascorbic acid and Salt stress on wheat
(Triticum aestivum L.) at the Seedling Stage.
Pakistan Journal of Botany.38: 1407-1414.

18- Khodary,S.E.A. (2004). Effect of salicylic acid
on the growth, photosynthesis and carbohydrate
metabolism in salt stressed maize plants.
International Journal Agriculture Biology. 6:5-8.

Loreto,F., Velikova,V. (2001). Isoprene
produced by leaves protects the photosynthetic
apparatus against ozone damage, quenches ozone
products, and reduces lipid peroxidation of

19-

Y0

cellular membranes. Plant Physiology 127: 1781-
1787.

20- Matysik,J., Alia,B.B., Mohanty,P. (2002).
Molecular mechanisms of quenching of reactive
oxygen species by proline under stress in plants.
Current Science. 82:525-531.

21- Misra, N., Saxena,P. (2009). Effect of salicylic
acid on proline metabolism in lentil grown under
salinity stress. Plant Science. 181-189.

22- Mittler, R. (2002). Oxidative stress, antioxidants
and stress tolerance. Trends Plant Science. 7:
405-410.

23- Muthukumarasamy,M., Gupta,S.D,
Panneerselvam,R.  (2000).  Influence  of
triadimefon on the metabolism of NaCl stressed

radish. Biology Plant. 43:67-72.

24- Noaman, M.M. (2000). Evaluation of some
recombinant lines of Triticum turgidum L. for
salt tolerance. Journal of Arid Environments.
46:239-247.

25- Noctor, and Foyer C.H. (1998). Ascorbate and
glutathione: Keeping active oxygen under
control. Annual Review Plant Physiology Plant
Molecular Biology. 49: 249-279.

26- Ottow, E.A., Brinker, M., Teichmann, T., Fritz,
E., Kaiser, W., Brosché, M., Kangasjarvi, J.,
Jiang, X.-N., Polle, A., (2005). Populus
euphratica  displays  apoplastic ~ sodium
accumulation, osmotic adjustment by decrease in
calcium and soluble carbohydrates, and develops
leaf succulence under salt stress. Plant
Physiology. 139: 1762-1772.

27- Panda, S.K., Upadhyay, R.K (2004). Salt stress
induces oxidative alterations and antioxidative
defense in the roots of Lemna minor. Biology
Plant., 48: 249-253.

28- Sajid,Z.A, Aftab,F. (2009). Amelioration of
salinity tolerance in Solanum toberosum L. by
exogenous application of ascorbic acid. In Vitro
Cell Development Biology Plant. 45:540-549.

Sakhabutdinova,A.R., Fatkhutdinova ,D.R,
Bezrukova,M.V., Shakirova,F.M. (2003).
Salicylic acid prevents damaging action of stress
factors on wheat plants. Bulgarian Journal Plant
Physiology (special issue) .314-319.

30- Santos, C.V, (2004). Regulation of chlorophyli

biosynthesis and degradation by salt stress in
sunflower leaves, Scientia Horticulturea, 103:
93-99.

31- Shi,Q., Bao,Z., Zhu,Z., Ying,Q., Qian,Q. (2006).
Effects of different treatments of salicylic acid

29-



IFAY Y ol YA Al

on heat tolerance, chlorophyll fluorescence and
antioxidant enzyme activity in seedlings of
Cucumis sativa L. Plant Growth Regulation.
48:127-135.

32- Smirnoff, N. Cumbes, Q. J. (1989). Hydroxyl
radical scavenging of compatible solutues.
Phytochemistry, 28:1057-1060.

33- Stewart,R.R.C., Bewley,J.D. (1980). Lipid

34- Yonis, M.E., Abbas M.A., Shukry W.M. (1993).
Effect of salinity of growth and metabolism of
Phaseolus vulgaris. Biologia Plantarum. 35: 417-
424,

35- Zhu, J.K. (2001). Over expression of a delta-
proline-5-carboxylate  synthetase gene and
analysis of tolerance to water and salt stress in
transgenic rice.Trends Plant

peroxidation associated with accelerated aging of
soybean axes. Plant Physiology.65: 245-248.

Evaluation of salicylic acid pretreatment and salinity stress on
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aestivum L.
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Abstract

Salicylic acid (SA), a plant phenolic compound is considered as a plant growth
regulator and its role in the defense mechanisms against biotic and abiotic stresses has
been well characterized. This experiment was conducted to investigate the impact of SA
on growth, physiology and biochemical parameters of Triticum aestivum grown under
salt stress. For this purpose, Triticum aestivum L (Shiraz and Star cultivars) seeds were
soaked in SA (0, 0.5 and 1 mM) and then salinity was applied by NaCl (0, 100 and 200
mM). FW (fresh wight), photosynthetic pigment and total protein contents decreased
sharply with increasing stress levels. Prolin, MDA and H;O, content increased
significantly under salt stress. However, seeds pretreated with salicylic acid along with
the salinity levels showed enhancement in growth parameters, photosynthetic pigments,
and total protein content, while proline, MDA and H,0, levels decreased. The results
showed that deleterious effects of salinity in Triticum aestivum plants were significantly
encountered by the pretreatment with salicylic acid. It is concluded that salicylic acid
could ameliorates the negative effects of salinity in Triticum aestivum cultivars.

Key words: salicylic acid pretreatment, salinity, Triticum aestivum, proline content,
oxidative stress
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