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The effects of heavy metal mercury on some physiological responsses
in Nicotiana tabacum
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Abstract. One of the major abiotic stresses that negatively affects plants is the presence of heavy metals. Soil pollution
with heavy metals, resulting from the industrial development and use of fertilizers containing heavy metals, has become
a major environmental concern in human societies. Mercury is a toxic heavy metal that causes pollution in agricultural
lands. Accumulation of Hg by plants may disrupt many cellular functions and block growth and development. Under
such conditions, the enzymatic and non-enzymatic defense systems of plants are activated. Several defense systems are
cooperating together in plants to cope with stressful situations. In this study, the effect of different concentrations of
mercury on the photosynthetic pigments content and non-enzymatic defence systems in Nicotiana tabacum was studied.
After planting the plants under the same conditions in the hydroponic medium and feeding the plants with Hoagland
solution, treatments with different concentrations of mercury nitrate (0.5, 1 and 3 mM and a control group) were applied
to the seedlings in three replications. Ten days after the application of the treatments, the plants were harvested and
examined. The results showed that tobacco plants which had been exposed to heavy metal used the accumulation of
osmolytes such as proline and soluble sugars in order to balance their osmotic pressure. The decrease in the amounts of
photosynthetic pigments and increase in the levels of malondialdehyde in the leaves indicated the elevation of oxidative
damage. Increased activity of non-enzymatic antioxidants in tobacco leaves, including anthocyanins, phenol, flavonols
and flavonoids, can be interpreted as the mechanisms of resistance to heavy metal stress induced by mercury.
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Figure 1. A. Average changes in the levels of Chlorophyll a. B. Chlorophyll b. C. Carotenoid and D. Total chlorophyll
(D). 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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Figure 2. A. Average changes in the amount of malondialdehyde B. Anthocyanin. C. Total phenol and D. Flavonoid.

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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