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The effect of selenium and hydrogen sulfide on growth and
nutrient uptake of garlic (Allium sativum L.) seedlings under the
influence of lead and salinity stress
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Abstract

The effect of selenium and hydrogen sulfide on garlic seedlings under the influence of
salinity and different concentrations of lead was investigated in a factorial experiment in
a completely randomized design with three replications. The experiment consisted of
salinity stress at three levels (0, 25 and 75 mM of sodium chloride), lead in three
concentrations (0, 10, 10° M of Lead nitrate) and stress ameliorators included 0 and 5
mg L sodium selenate and 200 pM sodium hydrogen sulfide. Based on the results,
with increasing salinity stress and lead concentration, a significant decrease in dry
weight and elements of zinc, iron and potassium was observed in the roots and shoots of
the plant. With increasing salinity at a concentration of 10-5 M lead nitrate, the uptake
of lead in the plant decreased compared to the conditions without salinity and
subsequently, the iron content of shoot and zinc content of root improved. Also,
application of selenium and hydrogen sulfide significantly improved the growth of
garlic seedlings under salinity and lead stresses. Application of 5 mg L™ sodium
selenate and 200 uM sodium hydrogen sulfide reduced the uptake of lead in plant
tissues and subsequently improved the content of the studied elements and increased
growth at a concentration of 10° M lead under salinity stress, but in the concentration of
lead 10-3M, this effect was not observed. The positive effect of selenium on shoot dry
weight and nutrient uptake, especially on shoot zink content in garlic seedlings under
salinity of 75 mM and 10° M lead nitrate was higher than hydrogen sulfide. The results

of this experiment indicate the superiority of selenium over hydrogen sulfide in
improving the growth parameters and nutrient uptake of garlic seedlings under the
influence of lead and salinity.

Key words: elements absorption, selenium, hydrogen sulfide, salinity, lead content.
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