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Nutritional and Antioxidant Responses of Calendula officinalis L. to Salinity in the Presence of Chitosan
and Nano-Chitosan
Zohreh Bolhassani” !, Mohammad Feizian?
1. Department of Soil Science and Engineering, Faculty of Agriculture, Lorestan University, Khoramabad,
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Abstract

Salinity stress limits plant growth by disrupting nutrient uptake and increasing oxidative stress, while the
application of bio-based compounds such as chitosan and nano-chitosan as modulators can mitigate these
negative effects. To investigate the effects of chitosan and nano-chitosan on nutrient concentrations and
antioxidant enzyme activities in Calendula officinalis L. under salinity stress, a greenhouse experiment was
conducted. Treatments included four salinity levels (0, 50, 100, and 150 mM NacCl, corresponding to 0, 4.5,
9.14, and 13.7 dS-m™, respectively) and five modulator levels (0, 0.25, 0.5 g-L™* chitosan, and 0.25, 0.5 g-L™
nano-chitosan) arranged factorially in a completely randomized design with three replicationsThe results
indicated that increasing salinity reduced the concentrations of nitrogen, phosphorus, and potassium in aerial
parts, whereas foliar application, particularly with 0.25 and 0.5 g-L! nano-chitosan, largely compensated for
this reduction. Additionally, the highest activities of antioxidant enzymes catalase and peroxidase were observed
under severe salinity combined with 0.5 g-L™! nano-chitosan. Overall, the findings suggest that nano-chitosan,
by improving nutritional status and stimulating the antioxidant system, plays an effective role in enhancing the
salinity tolerance of Calendula officinalis L.

Keywords: Salt stress, peroxidase, catalase, chitosan



