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The role of melatonin in improving photosynthesis and salt tolerance of
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Farinaz Vafadar!, Rayhaneh Amooaghaie!”, Parviz Ehsanzadeh?

! Plant Biology Department, Faculty of Science, Shahrekord University, Shahrekord, Iran
2 Department of Agronomy and Plant Breeding, College of Agriculture, Isfahan University of
Technology, Isfahan, 84156-83111, Iran
(Received: 31/07/2022, Accepted: 30/08/2022)

Abstract

In this study, the effect of various levels of salinity on Dracocephalum kotschyi Boiss. (Fereidounshahr population) and
the role of melatonin in improving photosynthesis and the acquisition of salt tolerance was investigated using two

independent experiments. In the first experiment, the effect of different concentrations of sodium chloride (0, 25, 50, 75
and 100 mM) on the growth and photosynthetic traits of 60-day-old plants was evaluated. The results showed that with
increasing salt concentration, the tolerance index and the amount of photosynthetic pigments, Fu/Fn, as well as stomatal
conductance decreased, whereas the level of lipid peroxidation and catalase activity increased in the leaves. In the
second experiment, the effect of root pretreatment with 100 uM melatonin was investigated on salt tolerance (100 mM
sodium chloride) of D. kotschyi seedlings. The results showed that pretreatment with melatonin increased fresh and dry
weight of aerial part, chlorophyll a and b, total chlorophyll and carotenoids, Fv/Fm, stomatal conductance and relative
water content in leaves under salt stress. The positive effect of melatonin on photosynthetic parameters was closely
related to its role in increasing ascorbate peroxidase enzyme activity, reducing malondialdehyde content and improving
Na*, K* and Ca?" homeostasis in the leaves, and these effects were weakened by the application of p-CPA as an
inhibitor of melatonin synthesis. Based on these results, the application of external melatonin, probably by affecting the
endogenous melatonin synthesis in plants, was able to moderate the osmotic stress, ionic toxicity and oxidative stress
caused by salinity in D. kotschyi plants, and it is possible that melatonin treatment can be used to improve phosynthesis
and the level of plant's tolerance to salinity.
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