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Changes in nickel fractions as affected by aging and vermicompost and zeolite application in two calcareous
soils with different texture

Abstract: Due to the importance of nickel (Ni), and the effect of common soil additives on Ni fractions
distribution, the present study was conducted to evaluate the effect of zeolite and vermicompost on nickel
fractions over time. Experimental design was consisted of a factorial combination of two levels of vermicompost
(zero and 2% by weight), three levels of zeolite (zero, 4% by weight of Firoozkooh zeolite and 4% by weight of
Semnan zeolite) and two soil texture (clay and sandy loam) in a completely randomized design in triplicates.
Treatments were contaminated with 50 and 100 mg nickel/kg soil. At 20 and 60 daysNi fractions were extracted
and measured. The results showed that in initial soils, Car-Ni in sandy loam soil was higher than clay soil, while
the content of FeMn-Ox Ni, OM-Ni and Res-Ni in the clay soil was higher. In sandy loam soil, more nickel was
recovered in Exch- and Car- fractions, while nickel recovery was higher in MnFe-Ox Ni, OM-Ni and Res-Ni in
the clay soil. Zeolite addition caused a significant decrease of Exch- and Car-Ni in the clay soil on 60d and 100
Ni level. Exch-Ni was reduced due to vermicompost application. Vermicompost application caused the decrease
in FeMn Ox-Ni in both studied soils and times, and OM-Ni increased by vermicompost application. Aging
generally reduced the Exch-Ni, but changes of Car-Ni over time depended on the soil texture. Aging had no
effect on MnFe-Ox Ni and Res-Ni, while OM-Ni increased by time in clay soil.
Keywords: Calcareous soils, Zeolite, Sequential extraction, Heavy metals, Vermicompost.
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