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Abstract

The experiment was conducted under lab conditions to investigate
the effect of petroleum hydrocarbons contamination on soil
microorganisms and biodegradation. The treatments include soil
contaminated with kerosene, diesel, lubricate oil and used lubricate oil in
two levels 5%, and 10%. Soil sampling was carried out in biweekly
intervals starting at four weeks of incubation and ending at 12 weeks of
incubation. Contamination with hydrocarbons significantly decreased the
counts of heterotrophic bacteria, demonstrating an inverse relationship
between the contaminant concentration and the counts of heterotrophic
bacteria. After 12 weeks of incubation, soil contaminated with 5% and
10% kerosene, 5% and 10% diesel, 5% and 10% non-used lubricate oil
and 5% and 10% used lubricate oil decreased heterotrophic bacteria
counts by 23%, 39%, 24%, 44%, 44%, 52%, 42% and 50%, respectively.
Moreover, the results indicate that soil contamination with hydrocarbons
significantly increased the HUB counts. More specifically, the addition of
5% and 10% kerosene, 5% and 10% diesel, 5% and 10% lubricate oil,
and 5% and 10% used lubricate oil to soil increased HUB 294%, 436%,
206%, 330%, 206%, 168%, 174% and 147%, respectively, after 12 weeks
of incubation. The effect of petroleum hydrocarbons on fungi counts
differed according to the type of hydrocarbons, concentration of
contaminant and the periods of incubation. After 12 weeks incubation,
soil contamination with 5% and 10% kerosene, 5% and 10% diesel, 5%
and 10% lubrication oil, and 5% and 10% used lubrication oil increased
fungi counts by 29%, 49%, 73%, 139%, 37%, 80%, 54%, and 122%,
respectively. Furthermore, our results show that soil contamination with
hydrocarbons significantly increased actinomycetes counts in all tested
hydrocarbon types and concentrations. After 12 weeks of incubation, soil
contaminated with 5% and 10% kerosene, 5% and 10% diesel, 5% and
10% lubrication oil, and 5% and 10% used lubrication increased
actinomycetes counts by 93%, 215%. 68%, 292%, 28%, 93%, 35% and
85%, respectively. The biodegradability of the various hydrocarbons
differed with kerosene being the highest followed by diesel, non-used
lubricate oil and used lubricate oil, respectively. The highest percentage
of biodegradation (49.6%) was record in soil contaminated with 5%
kerosene while the lowest percentage of biodegradation (10.8%) was
recorded with soil contaminated 10% lubricate oil. The results of



bacterial identification showed that there was predominance for
Pseudomonas genus in all hydrocarbons contaminated soil samples and
showed the presence of Bacillus, Streptococcus and Staphylococcus
genera in most hydrocarbons contaminated soil samples. While
Aspergillus fungi was predominant, we also noticed the presence of
Fusarium, Pencillium and Nigrospora genera in most hydrocarbons
contaminated soil samples. Our results showed that there was an increase
in the concentration of heavy metal in contaminated soil and it is directly
proportional to concentration of contaminants. The highest iron
concentration (451mg/kg) was recorded in contaminated soil with 10%
lubricate oil while the lowest iron concentration 233mg/kg was recorded
in contaminated soil with 5% kerosene. The soil contaminated with 5%
used lubricate oil recorded the highest zinc concentration (381 mg/kg)
while the lowest zinc concentration (174 mg/kg) was recorded in
contaminated soil with 5% kerosene. The higher cobalt concentration
(385 mg/kg) was record in contaminated soil with 10% used lubricate oil
while the lowest cobalt concentration (102 mg/kg) was recorded in
contaminated soil with 5% kerosene. The contaminated soil with 10%
diesel recorded the highest copper concentration (310 mg/kg) while the
contaminated soil with 5% kerosene recorded the lowest copper
concentration (182 mg/kg).



