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Table 1. Analysis of variance of different trait seedlins of Nigella sativa under salt stress and salicylic acid

Sl eSle
Mean Squares

) &35 Jsb 50l s
L T S e
T e sl G e 9: (‘;) ”  Seed  Primary _ Primary Seedling o o o s IS 3]
S.0V df) P'zrrrgé:taa'on EMMINA - gormina Radicle  Shoot length Fresh €edling  geeq vigor  Malondi Catalase
ge ftionrate i length weight dry weight =~ 4o aldehyde
energy

Salicylic acid (Sa) ol SCledls 2 30.82** 1.93m 1.8* 2.27** 0.144** 0.1** 0.13** 19.02** 0.052** 0.019**
Salinity (S) s s 4 667.8** 68.7** 3.3** 1.04* 0.134** 0.2** 0.125** 3.93** 0.013** 0.022**
SxSa 8 120** 11.04* 3.62** 1.2%* 0.138** 0.028™ 0.009™ 0.047ms 0.009** 0.002**

Error _isle;l ol 30 33.2 3.80 0.9 0.3 0.014 0.012 0.01 0.126 0.001 0.0005

CV(%) 5o gy 8.44 165 107 29 192 177 171 135 15.25 7.8

oo € NS )0 ) aw )0l Jxe s oy O mha jo lo jiee s
*:significant at the 5% level, **:significant at the 1% level, ns: not significant
Wldolew azalS i) Gluogas 9 (J34l9x p2 )9 9 Sl Sobandlor Lol i1 (12 iloo dumliio -Y Jgur
Table 2. Means comparison of main effect of salicylic acid and salinity on germination and seedling properties of Nigella sativa L.
apals Sas s

azalS 5 0 _
5 CFAD s
. . Seedling dry weight S
Seedling Fresh weight (mg) Seed vigor index
(mg)
ol Skl glas 0 0.54b 0.63b 2.35b
TP 0.75 0.69a 0.79a 4.75a
Salicylic acid levels 1s 0.67a 0.79 4742
0 0.87a 0.93a 5.02a
So9d gobaw

salinty fevels 100 0.71b 0.75b 4.08b
200 0.58¢c 0.70b 3.72bc
300 0.55cd 0.68b 3.44c
400 0.46d 0.62b 3.36¢

b o s ys gy Jloxol mhav 0 LSD 5031 L s e <Ms] 03l coiinn S jie B o syl JBlam gt o 0 a5 olo Sl
Means in each column followed by similar letter(s) are not significantly different at 5% probability levels using LSD test.
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Table 3. Means comparison of interaction effects of salicylic acid and salinity on germination and
seedling properties of Nigella sativa L.

araty Job azails Jsb YOS w3l

. N sl asallgogslle o 5]
Selocdls © . @jmlj.? o Gy 2 %) 3l S5 (e Clasee) 2 oo o) 039 055 2 809,50
&> Germination . Seed Primary  Primary  (aids ,o,5 ;
gl Salinit Percentage ~ Germination  germination i 0
N y radicle shoot Catalase ;
Salicylic  |gyels (%) rate energy length length (U/mg Malondialdehyde
acid levels Seed per day) (mm) (mm) orotein) (UM/GTw)
0 78ab 14.01abcd 2.92bc 1.53bcde 0.96b 0.010h 1.6e
aal 100 65.36e 12.6bcde 2.53dc 1.5bcd 1.14ab 0.065¢g 2.7c
200 69.66bcde 12bcdef 2.88bc 1.32bcdef 1.12ab 0.08e 3.4b
control 300 64e 10.8def 2.5dc 1.6bc 1.03ab 0.053g 3.9ab
400 529 6.69 1.89% 0.5fg 1.12ab 0.066fg 4.1a
0 84a 15.23ab 2.97bc 1.5bcde 1.16a 0.011h 2.43cd
100 68cde 12.43bcde 2.68dc 1.11cdefg 0.96b 0.14d 2.15cde
0.75 200 66.6de 12.9bcde 2.66dc 0.269 1.08ab 0.162a 2.16cde
300 64e 11.54def 3.1ab 0.65efg 0.98ab 0.147bcd 2.3cd
400 62ef 8.9gf 2.9bc 1.8abc 0.26¢ 0.143cd 2.43cd
0 76abcd 16.2a 2.7a 1.0lab 0.012h 1.8de
100 80a 14.11abc 3.2ab 1.5bcde 1.09ab 0.085e 2.23cde
15 200 77.33abc 14.23abc 3.24ab 2.02abc 1.06ab 0.157ab 1.9de
300 54.33fg 6.03g 2.2de 0.7defg 1.02ab 0.161a 2de
400 61.3efg 10.12ef 2.9bc 2.2ab 1.02ab 0.153abc 2.33cd

il o o0 g Jleiol o ;0 LSD 19051 L o e <35 0Bls aiinn 5 i B S5 slylo JBlas gt o 00 a5 ola Sl
Means in each column followed by similar letter(s) are not significantly different at 5% probability levels using LSD test.
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Abstract

In order to investigate the effect of salicylic acid on germination properties under salinity
conditions, a factorial design based on complementary randomized design with three replications. The
test factors consisted of salicylic acid at three levels (zero, 0.75 and 1.5 millimolar) and salinity stress
at five levels (0, 100, 200, 300 and 400 millimolar). The effects of salicylic acid and salinity stress on
seed vigor index, fresh weight and seedling dry weight were significant. The effects of salicylic acid
and salinity on other traits were significant at 1% probability level. The results showed that salinity
significantly reduced germination and seedling growth, but salicylic acid improved germination
indices and increased germination in stressed treatments. With increasing salinity stress, the rate and
germination percentage decreased. The maximum rate of germination was obtained in saline silicic
acid (1.5mM) treatment under non salinity conditions. Pre-treatment significantly increased the
activity of catalase enzyme compared to pretreatment and decreased malondialdehyde in salicylic acid
treatments. Pre-treatment at a concentration of 1.5 (mM), while also having more effect on
germination, increased the resistance of seedlings of Nigella sativa under salinity stress.
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