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Effect of salicylic acid and methyl jasmonate on morphological traits, enzymatic
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ABSTRACT

In order to evaluate the effects of salicylic acid, methyljasmonate and their interactions on some features of
Echinacea purpurea L., a factorial experiment was conducted based on randomized complete block design with three
replicates in Zanjan climate conditions. Treatments included three levels of salicylic acid (0, 1 and 2 mM) as first
factor and methyl jasmonate at three levels (0, 0.5 and 1 mM) as second factor. Traits which were studied were as
follow: plant height, leaf area, number of flowers and percentage of plant dry weight as morphological traits, total
chlorophyll, carotenoids and flavonoids as physiological traits, activity of antioxidant enzymes such as peroxidase
and catalase and essential oil percentage. Results showed that the interaction of 1 mM salicylic acid and 0.5 mM
methyl jasmonate had the highest effect on the activity of catalase and peroxidase enzymes activity. Foliar application
of salicylic acid at the 1 mM increased the height, leaf area and number of flowers. Among the different
concentrations of methyl jasmonate, the concentration of 1 mM had the highest effect on total chlorophyll,
carotenoids and flavonoids compared to salicylic acid treatments and the concentration of 2 mM salicylic acid which
had the highest effect on essential oil percentage compared to methyl jasmonate treatments. In conclusion, the simple
effect of 2 mM salicylic acid and 1 mM methyl jasmonate foliar application significantly improved most of the traits
measured in this study compared to control treatment.
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Table 1. Physical and chemical properties of the soil used in the experiment

H EC Nitrogen Calcium Sodium Potassium Organic Soil Sand Silt Clay
P (ds.m?) (%) (g.kg™h) (9.kg-1) matter (%) texture (%) (%) (%)
7.4 1.49 0.07 0.12 0.13 0.94 Loam clay 25 38 37
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Table 2. Analysis of variance of effects of salicylic acid, methyljasmonate and their interaction on morphological
characteristics of Echinacea purpurea L.

Mean of Squares

S.ov df Heidht Leaf area Flower Number Percentage of
9 diameter of flowers plant dry weight

Block 4 63.79"™ 6732.4™ 0.108 ™ 1.33™ 12.22"™
Salicylic acid 2 339.53 ™ 110852.16 0.163 "™ 113.25™ 81.317
Methyljasmonate 2 794.04 ™ 461335.77" 1.861" 58.52™ 410.43"
Salicylic acid x Methyljasmonate 2 37.17"™ 433137.61 1.461" 54.69™ 786"
Error 16 23.94 23665.81 0.14 5.85 6.81

CV (%) - 7.02 4.44 3.18 11.77 5.74

Ao )3) 50 mhaw o s pixe B g o sine BV 5o s g % S

ns, *, **: Non significantly, and significant at 5 and 1% of probablitiy levels, respectively.
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Table 3. Analysis of variance of effects of salicylic acid, methyljasmonate and their interaction on morphological
characteristics of Echinacea purpurea L.

Mean of Squares

S0V df Total Carotenoids ~ Peroxidase  Catalase  Flavonoids Essential oil
chlorophyll percentage

Block 4 9.32™ 1.29™ 0.0005 ™ 53.81™ 1.207 ™ 0.0012 ™
Salicylic acid 2 1295 2521 0.0102 ™ 268.59™ 216" 0.018 ™
Methyljasmonate 2 23147 102.35 ™ 0.0307 ™  164.03" 161™ 0.0032 ™
Salicylic acid x Methyljasmonate 2 971" 15.609™ 0.0028™  258.81" 419" 0.0078 ™
Error 16 151 2.39 0.0002 25.48 0.56 0.0015
CV (%) - 9.02 14.53 15.53 7.54 5.88 9.89

Aoy0) 9 0 mdaw jo o gae M g (o sixe BN g e g % NS

ns, *, **: Non significantly, and significant at 5 and 1% of probablitiy levels, respectively.
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