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Table 1- Extractants and conditions of experiment for fractionation of heavy metals by Tessier procedure
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Table 2- Comparison of means of chemical characteristics in with and without worm treatments in

vermicomposting

9,8 e e BITAN 39 I

90 days 60 days 30 days 0 days treatments
EC (dS m™)
2.3° 1.9% 1.4% 1 Wo
3.1° 2.7% 1.9% 1° Wi
pH
7.73° 7.78® 8 8.12 Wo
7.68° 7.78%® 7.8 8.12 W,
DOC (%)

0.56 0.55* 0.45° 0.42¢ Wo

0.57* 0.56* 0.48° 0.42¢ Wi
Total Zn (mg kg™

182° 180° 180* 179 Wo

205 185° 181° 179° Wi
Total Cu (mg kg™

98 96 95° 97 Wo

95° 96 96* 95° Wi
Total Pb (mg kg'!)

1.22° 1.23% 1.21° 1.21# Wo

1.21° 1.22° 1.23* 1.217 Wi
Total Cd (mg kg™!)

0.48* 0.48° 0482 047 Wo

0.48° 0.49* 048* 0.47° Wi
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“The values followed by the same letter, are not significantly different at p < 0.05.
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Figure 1- Comparison of means of zinc and copper amount in different fractions during 90 days vermicomposting
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Different fractions involve exchangeable (F1), bounded with carbonates (F2), bounded with Fe and Mn oxides (F3), and bounded with
organic matter (F4) and residual (F5).
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Abstract

In order to study the changes in different fractions of Zn, Cu, Cd and Pb during the vermicomposting
process of cattle manure, an experiment was conducted based on completely randomized design with
factorial arrangement replicated three times. The first experimental factor was presence and absence of
earthworm, and period of vermicomposting (0, 30, 60 and 90 days) was taken into account as the second
factor. A five-step sequential extraction procedure recommended by Tessier was used for fractionation
of Zn, Cu, Cd and Pb during the process of vermicomposting of caw manure. The exchangeable,
carbonate-bound, Fe-Mn oxides-bound, organic matter-bound and residual fractions of metals were
determined using atomic absorption apparatus (FAAS, Thermo element MK-M6). The results showed
that pH of vermicompost decreased 0.4 units and dissolved organic carbon (DOC) increased 0.15 percent
in treatments which had worm. The bioavailability of Zn, Cu and Cd, not Pb increased significantly in
the compost samples. Following earthworm activity, the highest content of Zn, Cu and Cd were observed
as bounded by carbonate, organic matter and exchangeable fractions, respectively, while the most
amount of Pb was found in organic band fraction. Zn and Cd concentrations in carbonate and
exchangeable fractions significantly increased in earthworm treatments, Zn 16.4 and 18.21 percent and
Cd 10 percent increased in this fractions, however the concentration of those in residual fraction
decreased by the end of incubation period. It is concluded that earthworm activity increases the
bioavailability of some metals (Cd, Zn, and Cu) during the vermicomposting process.
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