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ABSTRACT

This study was conducted to investigate the effect of the addition of different doses of
elemental sulfur and peanut compost on (a) soil pH (b) Pb and Ni solubilization in Elgabal-
Elasfar and Kaluob soils and (c) the growth, essential oil production and metal accumulation
of basil and peppermint plants.

The obtained results show that:

Incubation experiment was conducted to study the effect of elemental sulfur and peanut
compost on soil pH and Pb and Ni solubilization. Two soil samples were chosen, the first
collected form Kaluob soil which represents industrial and vehicles contamination, the
second was from Elgabal- Elasfar soil which represents sewage sludge contamination. Three
rates of elemental sulfur were applied at 50, 100 and 150mmol kg™ soil and control without
S, with three rates of peanut compost at 5, 10 and 20gm kgsoil and control without peanut
compost. The results showed that with S application, acidification was intense at all sulfur
dosages applied in Elgabal-Elasfar soil, pH had dropped by 1.2, 2.2 and 2.5 units for the three
dosages compared with the control at termination of the experiment. In the Kaluob soil, pH
did not decrease as much as in Elgabal-Elasfar soil. DTPA-extractable Pb and Ni increased
up to 7 and 6-fold, respectively, in Elgabal-Elasfar soil, while in the Kaluob soil, maximum
increases were 6 and 4-fold over the control. Lead and nickel fractionation were performed
by using a sequential extraction procedure. In both studied soils, elemental sulfur addition
had the highest in increasing the exchangeable form of Pb and Ni. No significant differences
in pH and solubility of Pb and Ni values were found between the control and compost-
treated soils. Application of peanut compost to the tested soils led to decrease carbonate and
oxides Pb and Ni fractions, but, organic Pb and Ni forms increased. While exchangeable and
residual Pb and Ni fractions were not affected.

A pot experiment was conducted to study the effect of elemental sulfur and peanut
compost on the uptake of Pb and Ni by peppermint and basil plants from the two polluted
soils. Three rates of elemental sulfur were applied at 50, 100 and 150 mmol kg™ soil and
control, with two rates of peanut compost at 10gm and 20gm Kg™ soil and control. Results
showed that dry matter yield, concentrations and uptake of Pb and Ni by shoots and roots of
basil and peppermint plants were significantly increased by increasing peanut compost and
elemental sulfur rates. The highest values were obtained at 150 mmol sulfur kg™ soil and 20
gm peanut compost kg™ soil in the two soils and in the two plants. The oil percent in the two
plants were significantly decreased by increasing both of peanut compost and elemental
sulfur in the two soils. Metal concentration in the essential oil did not exceed 1 mg I* in
peppermint and basil plants grown on the two soils. The tested plants of peppermint and basil
could be successfully grown on polluted soils enriched with Pb and Ni without risk for metal
transfer into the oil.

Key words: Elemental sulfur-peanut compost-pH-mobilization-lead- nickel — fractionation
basil- peppermint.
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INTRODUCTION

Heavy metal contamination of agricultural soils is a major
environmental problem that can reduce both the productivity and the
safety of plant products as food and feeds. In addition to this native
origin, some heavy metals may be supplied to soils by atmospheric
deposition and by agronomic practice such as fertilizer and pesticide
application as well as the disposal of municipal wastes such as
composts and sewage sludge on agriculture land. Cleaning soil of
heavy metals using traditional technologies is expensive.
Phytoextraction of metals using hyperaccumelator plants is promising
emerging technology. Earlier studies have suggested that some
essential aromatic and medicinal crops might be capable of
accumulating heavy metals from contaminated soil. A straight forward
approach to enhance metal phytoavailability is the artificial soil
acidification which considered as the most important parameter
governing heavy metal solubility in soils. Soil pH may be decreased by
the application of acid-producing fertilizers or by use of mineral or
organic acids. The use of bioleaching to solubilize heavy metals in soils
has been suggested. The bioleaching process is mediated by oxidation

of elemental sulfur or sulfides to sulfuric acid.



