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Abstract

Contamination of soil due to used lubricating oil (ULO) has become a common
environmental issue, especially in major cities worldwide. This may affect negatively on
overall soil quality and may pose a risk to biota. Phytoremediation is a novel green
technological approach, which uses plants to remove organic and inorganic pollutants from
contaminated soil, air and water and can be usefully used to clean up ULO contaminated soil.
Screening of plant species with tolerance to ULO contamination is the most critical initial
step in phytoremediation. The aim of the present study is to evaluate tolerance of Crotalaria
retusa L. to ULO-contaminated soil. Germination of C. retusa seeds in soils with 1-5% w/w
ULO contamination levels was tested according to the ISO method, with five replicates per
treatment and ten seeds per replicate. Percentage inhibition of seed germination, root growth
and biomass were measured at 48 and 72 hours of incubation. Results showed 100% seed
germination in the control (uncontaminated soil) and all treatments indicating high tolerance
of tested seeds to germinate in ULO-contaminated soil. However, there was a significant
(p<0.05) reduction in root length of seedlings in all treatments above 3% w/w ULO.
Therefore, a further pot experiment was carried out using ULO contamination levels of 0.5%,
1%, 1.5%, 2%, 2.5% and 3% w/w ULO. A fully randomized block design (RBD) was
employed with 4 replicates per treatment and control. Percentage biodegradation of ULO and
shoot height were measured monthly and at the end of a three month exposure chlorophyll a,
b, total chlorophyll content, shoot height, root length, shoot system biomass and root system
biomass were all measured. Results indicated time-dependent increases in percentage
biodegradation of different treatments. At three months, percentage biodegradation was
52.2%, 43.8%, 35.6%, 32.2%, 25.2% and 22.0% for the 0.5-3.0% w/w ULO treatments,
respectively. A decrease in growth parameters was observed with an increase in ULO
contamination levels. However, the calculated ICsovalues inferred that the substantial
negative effects resulted only on plants grown in soil with contamination levels greater than
2% wiw. There were no significant differences in chlorophyll contents of seedlings under any
treatments. Therefore, from the present study we can conclude that C. retusa is able to grow
in soils contaminated with ULO up to a level of 2% w/w without showing any negative
effects. This result highlights the potential of C. retusa for the phytoremediation of ULO
contaminated soil.
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