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Effect of different irrigation regimes and salicylic acid on morphophysiological
characters of Calendula officinalis L. under zanjan climate conditions
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ABSTRACT
In order to evaluatethe effect of salicylic acid on some morpho physiological charactristics of Calendula officinalis.L.
under water deficit stress, an experiment was set out in split plot design based on RCBD with three replications
under Zanjan climate conditions. Treatments consisted of 3 different irrigation regimes (100, 66, 33% ETC) as main
plot and SA at 4 levels (0, 0.5, 1, 1.5 mM) as sub plots. Results indicated that, water deficit stress significantly
increased proline content and peroxidase enzyme activity and reduced height, fresh and dry weights of shoot, flower
number, flower vase life and leaf relative water content (RWC). Foliar application of SA at the 1 mM significantly
increased fresh and dry weight of shoot, flower number, flower vase life, relative water content (RWC), peroxidase
enzyme activity and proline content under water deficit stress. According to the results of this research, foliar

application of salicylic acid could improve plant response in most traits at 1% level to drought stress.
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Table 1. Physical and chemical properties of the soil used in the experiment
Bulk density Calcium Gravel Sand Cla Soil texture H EC Organic
(g/cm®) carbonate (%) (%) (%) (% P (ds/m) matter (%)
1.45 14.09 1785 56 17 sandyclay 745 313 0.94
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Table 2. Variance analysis of the salicylic acid, drought stress and their interaction on morphological characteristic of
Calendulaofficinalis L.

Mean of Squares

sov f Height Shoot dry weight ~ Shoot fresh weight ~ Flowers number ~ Flower vase life
Replication 2 7.42 58.80 159.7171 12.718 0.0073
Drought Stress 2 1971.207 13028™ 84680.12" 4246.24" 12.24™
Error (a) 4 8.13 103.63 308.2004 3.8394 0.026
Salicylic acid 3 18.10™ 938.69" 5915.2214™ 702.355™ 1.30™
Salicylic acid x Drought Stress 6 9.82" 255.81" 555.8849" 11.0086" 0.11"
Error (b) 18 9.64 4191 3187.6499 67.9183 0.11
Coefficient of Variation (%) - 10 11.61 3.70 3.77 7.74

Ao )3) 50 Jliol mlaw jo s pme g le pe BB ey ol 5 Ay

% NS

ns,*, **: Non-significantly differences, and ignificantly differences at 5 and1% of probability levels., respectively.
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Table 3. Variance analysis of the salicylic acid, drought stress and their interaction on morphological characteristic of
Calendulaofficinalis L.

Mean of Squares

SOV f Relative water content Peroxidase Proline
Replication 2 1.09 0.001413 0.0010
Drought Stress 2 553.45™ 0.0872" 00.647™
Error (a) 4 1.21 0.00139 0.000594™
Salicylic acid 3 88.55™ 0.00832™ 0.2197™
Salicylic acid x Drought Stress 6 499" 0.00172™ 0.01964™
Error(b) 18 0.8 0.00049 0.0076
Coefficient of Variation (%) - 1.39 14 2.37

ns,*,**: Non significant, Significant at 5 and 1%, Respectively

# NS
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Figure 1. Interaction of salicylic acid and drought
stress on height (a) and flowers number (b)
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Figure 2. Interaction of salicylic acid and drought stress
on Shoot fresh weight (a) and Shoot dry weight (b)
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