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Table 1. Analysis of variance for the effect of centration and time of seed priming by salicyli@am
germination and early growth of barley

Mean square HPTIUSIE &1 PN
u‘)-u.!.\ @L;o az o N N
Source of  oly] T e (Gialezaosazady, Job o ardlle Jobazat) 0gy azale 0
variations gf  CGermination  Germination  Radicle Plumule Radicle Plumule
rate percentage length length weight weight
"’ 12 1.251" 206.530 7.840° 3.004" 0.021 0.051
Priming
R 39 0.158 29.250 0.981 0.490 0.001 0.001
Error
(22,0) Ol poss o po
11.487 8.094 11.202 8.323 12.247 12.024

CV (%)

" and™: Significant at 5% and 1% probability levelespectively.
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Figure 1. Interaction of concentration and timeeéd priming by salicylic acid on germination rgi¢ and
germination percentage (B) of barley. Columns whih similar letters are not significantly differdnt LSD test
at 1% probability level.
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length of barley. Columns with the similar lettare not significantly different by LSD test at 1%¥oability
level.

Doulatabadiaret ) 5o 5 oLoblcdgs (2008
Voo o S clale a5 wsls ylas puss o (@l., 2008
3yl adel wiy g S5alsm e ;5 b duel Seleacdlo
VO Lot 50 (2,5 +ITV) azain; 059 (n 5 i
Al odslice Caelw VY Suedy dnsl Sl b Yoo Lo
T Sl cils (o158l as 0 0F vald 4 caws oS
aradn) Oy el Selcdls slaclald plos )0 celos
S azade) Ojs (rARS 9300 RalS gl pobar ],
del Cowsdy Wao Lo VIO Jolowe b el Y Siasl s
b 0590 50 b Sile dwlie s (& -Y IS2)
Sl slagyley 5 dpmsl Selncdles alizes glaclale
ssbods azradle ()59 a5 ol plis azadle (59 5 Siealp
Sl VY Saedy Yao o VO Hlos i 50 g o sme
W Sl e )0 azadle (59 cn it 8L GhalS
VY oga aS wl caslice Wee (Lo V/D Jolowo b el
(o =Y USKo) casle isli8l sald e 4 Cand wus o

OAY

SRS PIPUNE -3 | SOPRVON JE N IO W D
b 28y Rl 4 e o) adsl laads, ool

S,k (Hayatet al., 2010 oS o ol Ngd o
G5 ok ST (gemalanST 51 sl Sl 500
el S (Pirasteh-Anosheét al., 2016 w5’ »
o] Gladsbe moeyi 5 s3loil b % Sl
P 5y (o5 ORI e ah) lge tals
Slagis & Jood Gl Gd Slys Sd> ey
Armin ) ol go3 o508 ili8l g cuils plin o
Aol oad azable ol, ¥l c>ge (et al., 2010
3 sl Selcdls 51 4y ilgs oo azaile w38l
2 bl baye 5 gl wly (bool ol Ul
(Pirasteh-Anosheh and Emam, 2016:as5
ok by Ol Gde sl Selewdlo b 9> Lot
oads oald lis ol axolS 39 Sl e ge g il
o Vb gloale )0 0% 5 Sl Sl a57
Rajasekarast al., ) 045 0 aolS sl oy, zals
2002; Shakirova, 2007; Doulatabadienal.,



VWWAF e [z o lad [p2i 0,98 [ Sliios

035 B 04

b d . 2

03] . . a4 0.35 Adl a \\

o5 o - 8 C; N
o i . N o203 (T )

33" ;é; I T \

3 NN NN 2% | NN NN

¢ 5 e e | LN

: THHNNNNN gus | VNN N

LO.] o : § & § : § § \

2 : \ \ \ 0.1 . § % §

THUHNN N NN NN

THUHNNN NN 1 R

0 TUHNNNNN 0 LU NN RN

Sl EEr P Hs EHEEE b HsEEEEEEE

ICIEN I 5 R SN B noR T 0

ald 0.5 mM 0.75 mM 1.0mM 13 mM 2Ll 0.5 mM 0.75 mM 1.0mM 1.5 mM

Soy> b slaggiw 92 (0) azallu 5 (@) azaia; () p el Schowdlo b jds Sl ol g cale iiSen Y S0

S 7Y il mhaw ;3 LSD (yge3l (bl 1 ()l sine Sglis cauline
Figure 3. Interaction of concentration and timesedéd priming by salicylic acid on radicle (A) aridrpule (B)
weight of barley. Columns with the similar lettarg not significantly different by LSD test at 1¥opability

level.

(Y o) o oaslice il ol o U (6 s 0,
Omeddy g (Giamiy b ad) 59y a0 lp Wy, ol
Hhdsle ypots bojles plo (Y Jgu2) 09 &9
39 9 A5 5 Ales (S il Jolpe s
el (i B ol 59y a2 )0 g pSeslul pliin
S B ol jg) 42,0 ¢ pSojluil pliin )0 g lajlos
g g Sz p Jolre 0 LabJslre slojles
ol 6 s il c il ain gy oauid Jlesl joim  2al8
wle e glats 50 (K Syo 50 oS ge
ol 1 olitel (IS jgloas el igo als 3 Shes (5,5
s 1y QLS 5o ged 5 0y (6551 (5 90 (2T AT el
FB Ot o )98 25 Jlosl polas g s e
Munnset al., 2006 55 0 oL (555558 ;0 azg5
PG 97 g poS wiile SlalS (sl 0l 79,5 Yoers
s 20y ay ;0 ol oS hie Jlon ©f slo iy
Aoy )3 ) paS s renay 5 Wl e Gl e
Pirastehy osb o gy98 a4 Joxio  Sjale>
Ranjbaret al., ) o5 ,o (Anoshehet al., 2016
Lycopersicum esculeutum) 5 sa>55 4 (2013
335 Jgb Gl s 23S 0l o (5,55 Jlosl (L
Cuartero and olS

(Fernandez, 1999

OA¥

e 5 50 gl 53 0488 ki ol 5 &y 5o
Shakirovaet) :.s! asle (5,55 slge ol ends Jglu

24b ks e (Pirasteh-Anosheh and Emam, 2016

as (Khodary, 2004 s lsgs slaasl b mbs oyl
9 axddy, SS9 F () el Sebeaddlo ols lis
Nl @l 5 g ols (B &5 slaazal S azasle
plol g aligil atw o 5 (Kaydanet al., 2007 ., Son 5

a4 oS (Pirasteh-Anosheh and Emam, 2016

Cals cdillas gy 52 5 P 390 50 (stolive
slabg, as ol las besls uibly 45550 gl
Ao p 6)1%5:.;0 350 Sl Sl 5,5 Calizee
Ol S I s ety g Suislsd sla S
P (T b ) jg) 450 ol SR g (559
slosls zls (Y Jgoz) og o cxe S, o
035 sl by, 5l Sogee o (A AT ols las SG5gleid
5 OBy B0 55, 4250 (63l sl Skl
S92 oo 1 (T Jguz) Sdlas (Gjeomy £9,0 U
Jleslany 4 (5 aw al> o 51 5001 b g)lol alewse,
595 4253 5 5l 6l gime Sgli 503 (g I 092 00
32 el Sl Il glo Lo s )0 o e b 0l
59y 4250 &S Sl &0 Sl Seldlo 0,18



VWAF e [z o lad [o2i 0,98 [ Sliios

Sl Selwcdlo a5 92 (5550958 g adgl 0 ¢ Sjailem by

G i bl o g2 (6590938 el Silwdlos 057 (sla g,y 3l iyl 452 Y Jgo
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- Mean square Sl o ko
- 4y . ‘) & . . . T (e & |- & .
et gl ool oMU ey by el AUy, S U
Source of variations df Days to Days to Days to Days to Days to
emergence tillering booting anthesis ripening
S”‘l-f"‘ le- ; ;d“‘(’A) 4 136.05 1165.84 7328.2%  12365.98  56390.67
alicylic aci
Salinity (S) s 23.03¢ 105.25%s 5257.29  15698.67  38258.62
(AB) iSen 30.28¢ 201.33¢ 8258.22  20258.45  60547.39
Erron bl slas 45 32.25 198.25 985.02 1841.98  9201.67
(20,) Sl o2 8.51 6.42 4.91 4.08 4.37

CV (%)

"and™: Significant at 5% and 1% probability levelespectively.
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Table 3. The effect of salicylic acid applicatiom jgeriod of planting to emergence as growth dedess under
salinity stress conditions

Foliar application b Joloea

Sy S Sl e 2 Sl = e 5 5
Salt stress No application Seed priming s L9 ez «”
Establishment  Double ridges Anthesis
Non-stress 57.8 79.6 62.9 66.9 62.9
Salinity (6 ds.rr) 69.0% 79.6 66.8 66.8 57.8
Salinity (12 ds.m) 62.9 81L.7 66.8 69.0° 66.8
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Means followed by the same letters in each coluramat significantly different at 1% probabilityiel.
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Table 4. The effect of salicylic acid applicatiom eriod of planting to tillering as growth degadsgy/s under
salinity stress conditions

Foliar application .sb Jgl>e

Sosd S ST 2 Siesl - e = =
Salt stress No application Seed priming S B0 Tz <
Establishment Double ridges Anthesis
Non-stress 204.% 262.6 204.% 204.% 204.%
Salinity (6 ds.rt) 212.4 262.68 220.3 204.% 212.4
Salinity (12 ds.rm) 204.% 266.4 204.% 216.3 204.%
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Means followed by the same letters in each coluramat significantly different at 1% probabilityigl.
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Table 5. The effect of salicylic acid applicatiom planting to booting period as growth degree dmder
salinity stress conditions

Foliar application b Jgloa

G35 Sl s 2 Sipel — -

Salt stress No application Seed priming S W2 oz 2 e
Establishment  Double ridges  Anthesis

Non-stress 636.0" 687.G¢ 663.24 633.7f 624.1

Salinity (6 ds.rt) 625.0 669.5° 672.6° 630.5 633.7

Salinity (12 ds.nm) 591.2 660.0¢ 651.2¢ 601.0 594.9
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Means followed by the same letters in each coluremat significantly different at 1% probabilityiel.
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Table 6. The effect of salicylic acid applicatiom glanting to anthesis period as growth degree dagsr
salinity stress conditions

Foliar application b Jgloa

O 38 e 2 Sl - P
Salt stress No application Seed priming stf‘“" g éw*’ >R 6‘%\15_
Establishment Double ridges Anthesis
Non-stress 1045.2f 1124.8 1088.4¢ 1039.2 1027.0¢
Salinity (6 ds.r) 1027 1127.5 1100.7 1036.% 1039.2
Salinity (12 ds.nm) 976.0¢ 1082.2¢ 1069.6 989.0f 979.2
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Means followed by the same letters in each coluramat significantly different at 1% probabilityigl.
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Table 7. The effect of salicylic acid applicatiom lanting to physiological ripening period as gtiowegree
days under salt stress conditions

Foliar application sl Jsle

Sogs A S5 g 2 Sl — .
Salt stress No application Seed priming )"a_;“' Nea ‘-"i““’f @m_
Establishment  Double ridges Anthesis
Non-stress 2187.8 2392.0 2304.3¢ 2292.0d 2187.8f
Salinity (6 ds.r) 2067.0 2354.3° 2287.p4 2254.5¢ 2062.8
Salinity (12 ds.r) 1964.9 2237.8f 2204.5' 2187.8 1969.0
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Means followed by the same letters in each coluremat significantly different at 1% probabilityiel.
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Abstract

In this research, the effect of concentration anuk tof seed priming with salicylic acid on
germination and early growth and it's applicatioaethods under salinity stress conditions on phenolog
characteristics of barley, variety Reyhan, was istldn two separate experiments. The effect of
concentration (in five levels, control, 0.5, 0.79) and 1.5 mM) and time (in three levels, 6, 1@ 24
h) of seed priming by salicylic acid (SA) in thestiexperiment and different application methodSAf
(no application, priming and spraying at the stagfesstablishment, double ridges and anthesis)runde
different salinity conditions (no stress and s&imif 6 and 12 dS.r) in the second experiment was
evaluated. Both experiments were conducted as atetplrandomized design with four replications at
College of Agriculture, Shiraz University, Iran,2014. The results of the first experiment shovired t
SA-priming with 1.5 mM for 12 h had the highest itiwe effect on germination and early growth,
which was selected for the second experiment. &idts of the second experiment showed that salinit
stress of 6 dS.threduced the planting to anthesis period as wefllasting to physiological ripening
and 12 dS.m salinity stress also reduced the planting to Inggtplanting to anthesis and planting to
physiological ripening periods. Seed priming with [golonged the growth periods, whereas the delay
in SA application decreased its positive effeclidf@pplication at establishment increased plantm
booting, planting to anthesis as well as plantiogphysiological ripening periods, however foliar
application at anthesis had no significant effecpbenology of barley plants. In total, seed prign
foliar application at establishment at early growdtages ameliorated the acceleration of the
developmental stages due to salinity stress aryl &aplication of SA was found to be more important
with increasing salinity stress.

Keywords: Anthesis, Booting, Development, Ripening, Seedéistablishment
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