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Table 1: Analysis of variance of germination percentage and rate, vigor index, radical and caulicle length, radical and caulicle and seedling dry weight and Radicle/
Hypocotyle ratio (R/H) seedlings of callendulla officinalis under salt stress and salicylic acid

lazady, Siz ()35 SiS ()38 S T azails Job Jsb JAYpWS Siler Ce s Fialle s FESR e mlie
azadl, S_is azalS az il Az, Hypocotyle  a>as,, Vigor Germination ~ Germinatio df sl S.0.V
R/H Seedlingdry  Hypocotyle  Radicle dry length Radicle index rate n
weight dry weight weight length percentage
MS
0.157" 2101.13” 3249.46™ 675.24" 17.977 18.637  121.947 243.08" 3515.5" 3 NaCl
0.08” 997.75" 237.58" 366.39" 97.83" 82.65°  315.6 44.69 1528.5" 2 SA
0.01" 278.22" 106.52" 56.28" 0.76" 2.93 752" 454" 82.74 6 NaClx SA
0.004 82.13 29.43 16.3 0.2 1.15 0.76 1.9 34.58 36 Error
19.64 11.86 8.44 20.54 7.77 14.65 10.39 13.18 9.12 cVv

Aol Sl SSA Laiid 3o )0 0 g oy ) mhaw jo o Jre WS 09 SLis o gy g

** and * significant at 1% and 5% level of probability, respectively. SA: Salicylic acid
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Table 2: The separate effects of salicylic acid and salinity (xStandard Error) on germination and seedling properties of callendulla officinalis

mady, SB35 SiS 59 SS9 S 38 azaile Jsb  azads, Job BRVEee ol ey Siallez as e cdile e
St i lar - o) axalS azasl, Az, (o sheo) (eksy  Seedvigor (g, ,0,4)  Germination Concentra  Treatment
azails (0354 (p S ko) (05 o) Hypocotyl ~ Radicle Germination ~ Percentage  tion (mM)
R/H Seedlingdry  Hypocotyle  Radicle e length length rate (seed
weight dry weight  dry weight per day)
(mg) mm

0.35"+0.03 69.50° + 5.2 61.18°+ 4.9 14,755+ 2.7 5.18°+0.3 5.07°+0.5 5.58"+0.6 9.4°+1 65.25° + 3.7 0

0.25° +0.02 85+ 2.6 68.56% + 3 24.31°+1.7 8.56%+0.3 9.61°+0.2  13.54°+0.95 12.39°+1 73.81% + 4.04 05 SA

0.39%+0.03 74.62°+3.3 62.93°+ 3.7 19.87°+ 1.6 3.74°+0.3 7.27°+0.3 6.14°+0.7 959°+1 54.31°+ 4.5 1

0.23°+0.01 90.08°+1.3 79.58%+ 2 288+ 1.1 7.042+05 8.8°+0.4 11.41°+0.91 14.63°+0.3 80.33°+3.7 0

0.29° +0.02 82°+2.73 72.58°+ 1.6 23.33°+18 6.57°+0.7 7.76°+0.6  10.55°+1.59 13.29°+0.8 73.66°+ 25 50

NaCl
0.49* +0.03 74.41°+3.3 63°+1.6 16.16°+ 2.3 5.35°+0.6 6.8°+0.76 7.22°+1 9.3°+05 62.58° + 1.4 100
0.31°+£0.02 599+56 41.75°+25 11.08°+ 15 433'+0.6 5919+ 0.7 4.48°+0.91 4.63°+05 41.25%+37 200

20

05,05 40 e 55 5SS (ygesl sl 1 (6l cime ol S i By ST 6l ol Siloe g 40
Similar letters in each column show non-significant differences according to Duncans Multiple Range Test at 5% level of probability



Table 3: The interactive effects of salicylic acid (SA) and salinity ( + Standard Error) on germination and seedling properties of callendulla officinalis
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)LQJ d.w...o.ib 4.7&[..5 J....J) 6[.%‘;).)5 9 ‘Sa)da‘? » (Q)L.\)L..w‘ oL......:‘ + ) p.:d.w ..\;)15 6)9»; 9 (SA) M‘ Lwlﬂ} J.'La...a ))‘ \N Jsd?

Jazady, Si5 o5 iS5 aradlo Ss gy ady, SaS g azails Jsb -ady; Jsb NS ) il ey Slsz aes SA - NaCl
azadls Sas )9 - ske) 4 zalS (55 ) (p55 o) ax (e hee) (o shea)az Seed vigor Gy oo Germination
R/H (5 Hypocotyle dry Radicle dry Hypocotyle Radicle Germination percentage
Seedling dry weight weight length length rate (seed per
weight day)
(mg) (mm)
0.25% + 0.02 88.5% +1.79 76.5%° +2.9 25.25%¢ + 1.25 6.83Y+0.06 7.91° + 1.04 8.84%+0.27 14.12°+0.38 7294275 0 0
0.19"+0.04 92°+2.19 84.5°+4.13 31°+2.67 9.05°+0.36 9.95% +0.38 15.48° + 0.65 15.73% + 0.27 92.5°+ 352 05 0
0.25%" + 0.03 89.75% + 3.22 77.75% + 3.12 27.75% + 1.1 5.26% +0.07 8.56" +0.23 9.92¢+05 14.07° + 0.36 80.25% + 5.66 1 0
0.3%¢ + 0.02 76.75" + 4.85 68.5% + 2.36 23"+ 254 5.68°+0.01 5.259 +0.29 6.7°+0.33 11.47°+0.52 67.75% +2.32 0 50
0.22°"+0.03 88.25% + 4.67 775%+1.84 26.5% + 3.06 9.72°+0.35 10.28%+0.3 17.96% + 0.59 16.94*+0.3 825"+ 1.7 05 50
0.35°+0.02 81% + 3,76 71.75" + 2.86 20.5%% +3.92 4.319+0.08 7.74% +0.64 7°+0.38 11.46° + 0.74 74.5™ + 2.45 1 50
0.51°+0.02 68% +3.27 58.25% + 3.09 6.25% + 0.62 4.639+0.09 4.06%+0.24 4447402 7.919+0.95 59f% + 2.16 0 100
0.34% +0.02 82.75% + 557 68.25% + 1.1 24" + 1,68 8.28°+0.33 9.58% + 0.52 12.09° + 0.55 11.10c + 0.54 66.75% + 2.28 05 100
0.63*+0.03 72.5%¢ +6.41 62.5%+ 1.5 18.25% + 0.25 3.16"+0.01 6.78% +0.97 5.127+0.22 8.99+0.46 62¢+1.73 1 100
0.33%+0.02 39"+ 6.49 33.5% +3.37 459+05 3.60"+0.12 3.05"+0.25 2.32°+0.19 4.13°+0.78 37.5"+3.12 0 200
0.25% + 0.03 77°¢ +587 50.75 + 1.1 15.75% + 1.54 7.189+0.42 8.65 + 0.36 8.62%+ 0.66 5.79°+1.18 53.59 +3.27 05 200
0.34% + 0.04 61°+2.94 41°+3.18 13"+ 1.29 222'+0.11 6.027+0.26 2.5g+0.23 3.96°+1 44.25"+ 2 1 200

05,05 40 e 45 S5 (ygesl sl 1 (6,0 e sl S i By ST 6l ole Sl g o 50
Similar letters in each column show non-significant differences according to Duncans Multiple Range Test at 5% level of probability
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Effect of Pretreatment of Salicylic Acid on Germination and Seedling Properties
Callendulla officinalis in Salt Stress Condition

Ghasemi jobshahr', E. and Khoramivafa?", M.

Abstract

An experiment was conducted to investigate pretreatment effects of Salicylic acid on germination properties of
Callendulla officinalis L. under salinity stress condition. The experiment was arranged as factorial design in a randomized
block design with four replications. Factors were included salicylic acid at three concentrations (0, 0.5, 1 mM) and NaCl at
four concentrations (0, 50, 100, 200 mM). Both of separated and interaction effects were significant on germination
percentage, germination rate, vigor index, length of radicle and hypocotyle, dry weight of radicle and hypocotyle and
seedling, as well as radicle-hypocotyle ratio. Salicylic acid had a positive effect on germination and encouraged it under
stress treatment. There was the highest germination percentage, germination rate, vigor index, length of radical-hypocotyle,
dry weight of radical and hypocotyle and seedling by pretreatment with concentration of 0.5 mM salicylic acid. While
concentrations of 1mM led to the highest radical/hypocotyle ratio. Not only pretreatment by salicylic acid at concentration
of 0.5 mM had resulted in the highest performance in germination properties but also promoted survival of the seedling
under salinity conditions compare to control statistically.
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