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Table 1. Analysis of variance the effect of salt stress and seed priming on germination of wheat
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* **Significant at the 0.05 and 0.01 probability levels, respectively.

2% Giler GRIBL el Sl b d Sl
4 e puiS Siailez anl Bl (gy9d i Ll
Salez doyd (6y9h BT Lalph j0 g canl (5,90 1S
Clld pals s a4 puS Jh Sl Sepe
oo pals Joho laliad uy5 5 50 slap ]
;> (Munns and James, 2003; Shirazi et al., 2005)
paS azalS jo U5 b jae Ol pex 5 9d S
O byl nl 5o 9 905 e axalS wl; falS czge
Gl ) pae slagm ol e Sl Wlgee mely
b g, SO, Sl (Wuet al., 2013) awo
blyd jo el plls Hd Siailex )l b ly
wld S8 4y sl 6,90 Wil (ae lats
slappl el ol 5 Joko Glalae o ps b
(Khan et al., 2009) sgi 0 awlS logns] ol
Sl 6l celin oS 5 Sl b loSas

a3

azals Job g Jjailgar wo o
Jdsb 9 Sl sy ol e sp9d A
AP 03y 50 oV Jguz) &b pasS 08, 90 0 azals
9 s poe sles U Cou )0 Sl weys (i
slles plo L glogme olas a5 (as,e AF/A)
OSSN g)eh 5 pas bl o )0 Sl
do,d YYIY a1y ol5cSos o3, )4 Jialer ao o (6550
Sl Jolowe b jd Sl a5 Jb o ol pals
Ols & 1) S5 03, (Sialsr e ys Vg ¥ penly
(Y Jj..\?) sls uw.‘bﬁ‘ oA [“"‘)" )5..\.' A Comndd 6)10‘5..»0
Silez o )d (6550 (S Ghy Sl poe lulyl o
Sale> e Lol ole als 0o ,s OY a1y wad o3, &
a0 Vol ol S b Gl byl

Code il LSilo 45 0g doy0 YO (600 S Lall



VWAV /gl ol fpomty Sl /) iy liions 5 psle

ERTESE

Farhoudi and Lee, ) <dl il axals o, sl ,4
2y Gl sl relae by SG Ly Sl (2014
aile e aclusls Lyls o <= olS axals
Ji it Sl poe byl 4 S )% o]
Mase o2 Jeke slalae o5 plie g 0ot
Igbal et al., 2006; Bajehbaj, 2010; Mukhtar et )
&) 5 Siwler weys Gl s s llyh o puS
ST SN JCTI R e JENE
Ll d Siaaly SaS 4 el S 0l
ool W1 57 ol

PSS 1) Hh Sirmaly «s)sd G5 poe Ll o
Mg GRIEl o do ) ¥ penly Sl el b
Collad lie (208 w6598 25 3l s (Y Jgoz )
il o8 650 4 obe o8 )0 50 Pl W 30
S o ol oanlin (adds ;o L4 5 Jaegll Y/V) o
o35 o el Wl 5l colled Glien Ll (e o o5
S 4iBs ;5 )%y Joegil T/ SI5SE 6598 4 Jerxie
eyl Slled it (6,50 GBI lalyd o (Y Jguz)
Sl jo ands o & p Jeesl VY g £/ ol
Vo ¥ opely Ot Jobe b oI5 o) )0 Soemnln
p—P)-'T V\...HJQ uJ).u.M.u ).u u.u..\.‘i pﬁ) B O oodlive 3
Gblos b cou gyes i Lauls e Ll Wi
Olyee & oy ¥ penly Sl Jolowo b )00 Sopmul
w3l (V Jgaz) ab ovalie aids ;5 54 Jsesil FIO
5 blamg S pedslie o Slo sl S el W
Al oo i oolainl BB ool (gloasd 4 aulis Jus
Sy alese sl 5L 990 35l ool 0 mpl ol
Kato-Noguchi ) o)l wlol i oblS sgp, 5,0
ol edls ol les wliéss .(and Macias, 2008
“o )8 S)9d akez jl damme la i b o 5]
Gopd 5 il cou Plal W el ol o 9,5
Sydos azalS W) 5 Sialer ey hall 4 e

Sos o bl Jess (6l azmalS (gilwoslel 5 5d
e Ol el Ol aile b Ses 1) as
Kaya et al., ) a)l |, pow oI5 asle oS
S 90 0 0 Ssly o ol Gadss o (2006
~algz Boyd Serte e pAS (6590 4 Jole 5 el
8 Sph & el 08 )0 &S ek 4wl 0 ()
doyd who)d Vopealy Sl Jolme b jd Sl
(Y Jgaz) il doys YO sga a1 4 Siaile>
(Farhoudi ef al., )5 & Swsly ol olas olidss
s Jsl=e L (Jisha and Puthur, 2013) il 4 (2007
A g Gials pUls Li> p S5 A (S
Ol 00 malyy 9 )3 1y cedls (25 Laylyd o azalS
D 0id wl 590 5l yeS Jles (Jokes Lie o 5
0 poS azalS Job )90 i pae Lulph o
ol Sl Jsloe b Sl Jlos 3b cow ol
o dls o ol SGs o8, o adl ol ws o Y
pas ks o palS azelS  Job (S 5y5d
S o al edslin e Ol VIV e 4 Sl
Job el Ol a0 ¥ Jgle b jd Siasly a5
6 Sl a5 ols mll e il OV 4 |, axalS
Sy i Ll o azmalS al) p yd Sl Cude
e, Vg ) el Ol Jele b Sl5SS o8, )4
ol Sl poe Ll b asolie (o 1) axals Jobo
Job wal helS caw (g9 (RS (oS 08, ;0 wob
aoe Vg Vol bd Snlyy Ll ol pasS azals
@) azalS Job ()50 35 llpd o pewly ol s
Sos o (Y Jgaz) ol aulidl s ool ¥/Y 4 V4
P (590 g2 Al paiS el azalS ul ) elS o
oo red BB O als g Joko laé o 55 cazals )
paiS glhaxals o, mals LYo | pasS sleaxals
Poustini and Siosemardeh, 2004; Shirazi et ) 5o
L oo,d La s_i....o.v‘).v oy lias Glids (al., 2005
S azelS il g ol (el cons (Sed slaJele
b cos 1y WS oais wln sle,d boawlie o
).:l>~> )‘ oalau! 9 ))L.c—‘ Loﬂ W"J‘J u.JL!S ‘);X.) &M—")—S



WAV /gl o )les fpmty Jlw [0 2]y lisios 5 pole

w9 olez e Sl polla 36

e g 3ol WT v 5T called ( Giailea 5o Souwosly 9 0 (8398 Gid il uSilo dumlio - Jogus

A sy IS QS ol
Table 2. Means comparison of salt stress, priming and wheat cultivar on germination, a-amylase
activity and plant growth regulation content of wheat seedlings
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Means followed by the same letter(s) in each trait are not significantly different at P = 0.01 according to Duncan multiple test.
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Table 2. Means comparison of salt stress, priming and wheat cultivar on cell membrane damage
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Abstract

Halopriming involves pre-sowing soaking of seeds in salt solutions, which enhances germination
and seedling emergence uniformity under adverse environmental conditions. An experiment was
conducted to evaluate the effects of halopriming on the germination, malondialdehyde concentration
and some hormones contents of wheat seeds under salinity stress. The experimental design was three
factors factorial arranged in a completely randomized design (CRD), with four replications. The first
factor was salinity stress (0 and 100 mmol NaCl solution), the second factor was priming
concentration (1, 2 and 3% concentration of KNO3) and third factor was two wheat cultivars including
Niknijad (salt tolerance) and Qods (salt sensitive). Remarkable decreases were observed in seed
germination, seedling lenght, a-amylase activity and GAs content of both wheat cultivars, especially in
Qods under salinity stress condition. Wheat seed piming with KNO; increased seed germination,
antioxidants enzymes activities, a-amylase activity, GA3; concentration and reduced lipid peroxidation
and ABA compared with other priming treatments in both wheat cultivars. Under salinity condition
maximum Niknejad seed germination was observed in seeds primed with 2% and 3% KNO3 solutions
(87.1% and 87.9 % respectively) and maximum seed germination in Qods seedling obtained in seed
treated with 3% KNOs3 solutions (75%). All KNOs seed priming treatments decreased ABA content in
Niknejad seeling but Qods seed priming with 2% ans 3% KNOs3 solutions decreased ABA content
compared non-primed seeds (113 and 101 pg g respectively). Seed priming improved cell membrane
stability in both wheat cultivars and the lowest malondialdehyde concentration under salinity stress
obtained from seeds primed with 2% ans 3% KNOj3 solutions in both wheat cultivars. In conclusion,
KNO3 seed priming appears to be an appropriate treatment to improve wheat emergence and overall
seedling establishment under salinity conditions.
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