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Determining nickel toxicity on chlorophyll content, Hill reaction and
growth in maize seedlings
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Abstract. To assess nickel-induced toxicity in plants, Zea mays seeds were germinated and cultured on nutrient
solution with nickel concentrations of 0, 50, 100 and 200 uM for a period of two weeks. Its effects on the
growth, Hill reaction and photosynthetic pigments content were then investigated. The fresh and dry weight of
leaves and roots increased in 50 uM nickel, but decreased in 100 and 200 uM. The decline in length of root and
shoot were observed by increasing nickel concentration. According to the results, root and shoot showed
differential growth response to various nickel concentrations. Nickel concentrations up to 100 pM caused
increase in the content of chlorophyll a, but resulted in decrease at 200 uM nickel. No significant changes in
chlorophyll b and carotenoids contents were observed. The rate of Hill reaction, as the ability of chlorophyll a in
the reaction center of PSllgg, to split water, decreased by increase in nickel concentration.
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Fig. 1. Effects of different concentrations of nickel on: (a) length, (b) fresh weight and (c) dry weight in shoot
and roots of Zea mays seedings. Values with the same letter are not significantly different at p<0.05.
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Fig. 2. Effects of different concentrations of nickel on photosynthetic pigments in Zea mays seedlings. Values

with the same letter are not significantly different at p< 0.05.
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Fig. 3. Effects of different concentrations of nickel on Hill reaction in Zea mays seedlings. Values with the same

letter are not significantly different at p< 0.05.
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