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The effect of the interaction between water stress and potassium nitrate on some

of the physiological responses of Nicotiana tabacum L.

Akbar Norastehnia* and Maliheh Farjadi
Received 11.10.2015 / Accepted 15.02.2016

Department of Biology, Faculty of Sciences, University of Guilan, Rasht, Iran
Correspondent author: norasteh@guilan.ac.ir

Abstract. In this study, water stress was applied by polyethylene glycol at a concentration of 20 perecentage. To
improve the resistance of the plants, the samples were treated by potassium nitrate at concentrations 5, 10, and 15 mM
within 9 days. Changes in proline, total protein, photosynthetic pigments, carotene, anthocyanin, malondialdehyde,
phenols, flavonols, flavonoids, soluble sugars and potassium ion were examined. The results showed that tobacco plants
which had been exposed to drought used the accumulation of osmolytes such as proline, soluble sugars and potassium
in order to balance their osmotic pressure. Drought stress also caused oxidative stress and increased the production of
active forms of oxygen. As a result, non-enzymatic antioxidant defense system of tobacco plants including
anthocyanins, flavonoids, flavonols and beta-carotene increased, which could be considered to be a major step for
resistance to drought. The results also showed that the concentration of 15 mM potassium nitrate in particular, could
significantly improve some of the harmful effects of stress and reduced photosynthetic pigments and proteins.
Potassium nitrate could also bring down the MDA and beta-carotene levels to equivalent levels in control plants. As a
result, it seems that using potassium can affect plant resistance to drought and plays an important role to reduce some
harmful effects of stress.
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Fig. 1. Average changes in the quantities of proline (A) and protein (B) in the first, second and third harvests. The data
represents the average of three replicates + standard error (SE), respectively. Different letters indicate significant
differences among treatments according to Duncan's test with p<0.05.
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Fig. 2. Average changes in the amount of Chlorophyll a (A), chlorophyll b (B) and carotenoid (C) in the first, second and third
harvests. The data represents the average of three replicates + standard error (SE), respectively. Different letters indicate
significant differences among treatments according to Duncan's test with p<0.05.
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data represents the average of three replicates + standard error (SE), respectively. Different letters indicate significant
differences among treatments according to Duncan's test with p<0.05.
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Fig. 4. Average changes in the amounts of soluble sugars (A), potassium (B) and malondialdehyde (C) in the first,
second and third harvests. The data represents the average of three replicates + standard error (SE), respectively.
Different letters indicate significant differences among treatments according to Duncan's test with p<0.05.
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