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Abstract: Crude oil contaminated soils were obtained from an oil pit in Burutu L.G.A. of Delta State and the Cow 

dung was collected from Garki slaughterhouse along Benin-Sapele-Warri road Delta, Nigeria. The samples were 

sundried for a period of one week and kept in the laboratory. 500g of crude oil contaminated soil was weighed into 

four different containers labeled A, B, C and D. The soil was amended with the application of cow dung at various 

weights of 100g, 150g and 200g/kg respectively leaving sample D without amendment which served as the control 

for a period of 10 weeks. The microbiological and physiological analysis of crude oil contaminated soil amended 

with cow dung was investigated using standard cultural techniques.  The Total Heterotrophic Bacterial count for the 

samples A, B, C and D treatment options increased from (8.1 x10
6
–9.2x10

6
cfu/g), (8.1x10

6
–9.5x10

6
cfu/g), (8.1x10

6
–

9.6x 10
6
cfu/g) and (8.1 x 10

6
–8.9x10

6
cfu/g) respectively. The Total Hydrocarbon Utilizing Bacterial Count for the 

A, B, C, and D treatment options increased from (4.2 x10
6 

–7.6x10
6
cfu/g), (4.2x10

6
–8.0x10

6
cfu/g), (4.2 x 10

6
–8.5 x 

10
6
cfu/g) respectively and sample D control increased slightly (4.2x10

6
–4.9x10

6
). The Nitrate concentration 

increased from (0.04mg/kg to 0.11mg /kg). Phosphate concentration also increased from (1.72mg/kg to 5.72mg/kg). 

Percentage loss of total hydrocarbon for the three treatment options A, B and C at the end of 10 weeks were 29.3%, 

44.13% and 68% respectively. From the results obtained it can be concluded that cow dung has demonstrated high 

potential in enhancing bioremediation of crude oil contaminated soil. 

 

Introduction 

The exploration activities such as drilling, refining, 

transportation and so on of crude oil generates large 

amount of environmental waste. These activities can 

cause severe environmental degradations known to 

affect both terrestrial and aquatic biota which 

constitutes majorly as a source of human livelihood 

and home to several species. [1]. The adverse effects 

of crude oil on soil cannot be overemphasized. 

Phosphorus and nitrogen contents decreases when 

crude oil is present in the soil even though, crude oil 

provides to the soil excessive hydrocarbon that 

affects soil enzymatic activities due to the inability of 

soil microbes to degrade the excess hydrocarbons 

[2,3,4]. Once the soil has been degraded, it is usually 

difficult to bring it back to its original state. 

Bioremediation is one method that has been reported 

to be effective in removing numerous pollutants from 

many contaminated sites. [5,6,7]. This method, refers 

to the use of natural occurring microorganisms or 

genetically isolated microorganisms by man to 

detoxify man-made pollutants. Bioremediation relies 

on bacteria, plants and fungi to degrade, breakdown, 

transform or remove contaminants or impairments of 

quality from the contaminated soil and water [8,9]. 

Biostimulation is the addition of substrates, vitamins, 

oxygen and other compounds that stimulate 

microorganism activities so that they can degrade the 

petroleum hydrocarbons faster. When nutrients such 

as animal dung are added, the microorganisms can 

rapidly degrade the oil, utilizing it as the carbon 

source [10]. In this research, crude oil contaminated 

soils were treated with different quantity of cow dung 

as stimulant to speed up the bioremediation of the 

crude oil in the soil by the microorganisms present. 

 

Materials and Methods 

Demographic description of Sample area 

The contaminated soil was collected from an oil pit 

located in Ogulagha, Forcados terminal, Burutu 

L.G.A., Delta State.  Which has coordinate Latitude: 

5.357
0
 and Longitude: 5.347

0
E. The cow dung was 

collected from Garki slaughterhouse in Benin-Sapele-

Warri road delta, Nigeria, which has coordinate 

latitude: N5
0
36’2.77” and Longitude: E5

0
46’46.31”. 
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Soil sample and cow dung treatment 

The crude oil contaminated soil was sun dried for a 

period of one week to remove moisture thereafter 

gently crushed and sieved through a 2mm mesh sieve 

in order to remove non-soil particles and debris. The 

cow dung was also sun-dried for one week and 

thereafter sieved to remove impurities. A portion of 

the sieved soil and cow dung was then used to 

determine the baseline physical and chemical 

parameters of the soil and cow dung. 

 

Experimental Design 

500g of the sieved crude oil contaminated soil was 

weighed into four different clean plastic bowl labeled 

A, B, C and D respectively. In addition, 100g, 150g 

and 200g of sieved cow dung were then added to 

each of the crude oil contaminated soil in the plastic 

bowls labelled A, B and C and mixed thoroughly. 

Bowl D was left as the control; without amendment. 

The moisture content of each bowl was adjusted to 

60% by the addition of water and the content of each 

plastic bowls was tilled using sterilized spatula three 

times a week for proper aeration. The plastic bowls 

were incubated in the Biology/Microbiology 

Laboratory of Petroleum Training institute, Delta 

state at room temperature (30 ± 2°) in triplicates.[10] 

The set up was then left for a period of 10 weeks 

while the microbial, physiochemical and TPH 

analysis were carried out at the zero week and 

subsequently at two-week intervals. 

 

Determination of Total Petroleum Hydrocarbon 

10g of the soil sample was weighed each into 100ml 

beaker. To sample, 10ml of each of n-Hexane, 

Dichloromethane and Acetone were added. The 

beaker was then placed on a mechanical shaker for 

30minutes to gently mix the mixtures. The mixture 

was then agitated and solvent extracted using a 

sonicator. The extract was then filtered. The final 

volume of the extracts was taken and stored in clean 

small bottles. A sample of the extract was then 

withdrawn with automated gas tight syringe of the 

auto-sampler and analyzed by direct injection into the 

Gas chromatography (GC) – FID preset at specific 

condition. The Analysis was allowed to run and data 

were quantified at the end of the analysis.  

= sample ofWeight 

extract of weight Total  x  reading Instrument

 

 

Enumeration of Soil Bacteria 

Soil samples from each oil polluted soil were taken 

every 14 days for the enumeration of Total 

Heterotrophic Bacteria (THB). Samples were diluted 

and 0.1ml were plated on nutrient agar medium (Lab 

M) for isolation of THB with the addition of 50μg/ml 

nystatin to suppress the growth of fungi. Plates were 

incubated at 30
0
C for 24 hours before the colonies 

were counted. Hydrocarbon utilizing bacteria (HUB) 

in the soil samples were enumerated using oil agar. 

(1.8g K2HPO4, 4.0g NH4Cl, 0.2g MgSO4.7H2O, 1.2g 

KH2PO4, 0.01g FeSO4.7H2O, 0.1g NaCl, 20g agar, 

1ml used sterilized engine oil in 1000ml distilled 

water)[11].The oil agar plates were incubated at 30
0
C 

for 5 days before the colonies were counted. The 

bacterial colonies were randomly picked, and pure 

culture was obtained by repeated sub-culturing on 

nutrient agar (Lab M). The bacterial isolates were 

characterized using microscopic techniques 

(morphological characteristics) and biochemical tests. 

 

Results and Discussion 

The physicochemical properties of the soil and the 

cow dung used in the experimental procedure are 

written in Table 1.0 below

 

 

Table 1.0: Result of the physicochemical properties of the soil sample and the cow dung used for bioremediation 
PARAMETERS Soil Cow dung 

pH 8.0 7.0 

Nitrogen (%) 0.04 0.53 

Phosphate (mg/kg) 1.72  

TPH (mg/kg) 4550.08  

THB (cfu/g) 8.1 X 106  

HUB (cfu/g) 4.2 x 106  

 

Biodegradation of crude oil 

The biodegradation of crude oil contaminated soil through out the study period of 70 days is shown in figure 1 

below 
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Fig.1. Percentage biodegradation of Total Petroleum Hydrocarbon in hydrocarbon contaminated with different 

quantity of cow dung (Sample A, B and C) and the control treatment without the crude oil (Sample D) for 10 weeks. 

 

From Figure 1 above, the result showed high 

biodegradation of the hydrocarbon after the 10 weeks 

for each of the soil amended with cow dung 

compared to the control soil treatment. At the end of 

the 10 weeks, treatment C showed the highest 

percentage of crude oil degradation with 68% 

followed by treatment B which was 44.13% and 

treatment A with the least amount of cow dung 

showed the least degradation of 29.34%. When 

compared with the control sample without the 

amendment, which showed 6.52% of degradation of 

crude oil, Treatment (A,B and C) all performed 

relatively well. The highest degradation was observed 

at the end of the 10 weeks for all the treatment and 

the control. Similar result trend was obtained by [11] 

 

The main difference in the oil degradation between 

the soil amended (Sample A,B and C) and the control 

(Sample D) is seen between the 1-14 days, where 

biostimulation resulted in significant increase in oil 

biodegradation. The reason for the results obtained 

might be due to differences in the nutrient contents, 

particularly N and P in the cow dung in stimulating 

the indigenous microorganisms. Addition of N and P 

to an oil polluted soil has been shown to accelerate 

the biodegradation of the petroleum in soil [12] 

 

Table 2: TPH value in Hydrocarbon contaminated soil with different quantity of cow dung (Treatment A, B and C) 

and the control sample without the cow dung (Treatment D) for 10 weeks 
Duration 

(Days) 

Treatment A Treatment B Treatment C Treatment D 

(Control) 

0 4550.08 4550.08 4550.08 4550.08 
14 4215.36 3650.75 2885.23 4480.32 

28 4007.74 3381.56 2517.06 4393.56 

42 3712.13 3034.60 2141.85 4300.25 
56 3521.32 2817.34 1634.31 4281.34 

70 3214.76 2541.92 1423.51 4253.56 

 

Figure 2 and 3 below shows the increase in the 

Nitrate (N) and Phosphate(P) quantity present in each 

of the treatment with the control throughout the 10 

weeks period. Treatment C with the highest 

amendment of cow dung showed the highest increase 

in N (0.04 – 0.2) and P (1.72 – 7.21) throughout the 

period under observation. This was followed by 

treatment B and then A. The control treatment D, 

showed a slight increase in the Nitrate from 0.04 to 

0.06 while the Phosphate decrease significantly from 

1.72 to 1.5 during the 10 weeks period.  N and P are 

known as most important nutrients needed by 

hydrocarbon utilizing bacteria to carry out effective 

and efficient biodegradative activities of xenobiotics 

in the soil environment. Similar results were 

observed in hydrocarbon contaminated soils amended 

with poultry and pig manure compost [13,14]. 

 

The 6.52% oil biodegradation observed in control 

soil without any amendment might be due to non 

biological factors such as, evaporation or photo-

degradation. 
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Fig.2. Increase in the Phosphate concentration (mg/g) in soil contaminated with of crude oil with different quantity 

of cow dung treatment (Sample A, B and C) and the control treatment without the cow dung (Sample D) for 10 

weeks 

.  

Fig. 3. Nitrate concentration (mg/g) in crude oil contaminated soil with different quantity cow dung (Sample A, B 

and C) and the control treatment without the cow dung (Sample D) for 10 weeks 

 

 
Fig.4. pH in crude oil contaminated soil with different quantity cow dung (Sample A, B and C) and the control 

treatment without the cow dung (Sample D) for 10 weeks 
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Fig.5. Total Heterotrophic Bacteria Count (THB) in crude oil contaminated soil with different quantity cow dung 

(Sample A, B and C) and the control treatment without the cow dung (Sample D) for 10 weeks. 

 

The Total heterotrophic bacteria (THB) in 

hydrocarbon contaminated soil for each treatment 

option amended with cow dung ranged between 

8.1X10
6
 CFU/g and 11.2X10

6
 CFU/g  (Fig. 4). The 

un-amended control soil had the Total heterotrophic 

bacteria count of (THB) ranging between 

8.1X10
6
CFU/g and 8.8X 10 

6
CFU/g. Higher THB 

counts in oil contaminated soil amended with cow 

dung might be due to the presence and bioavailability 

of more N and P into the soil that contributed to the 

stimulation of the microbial flora in the soil. The 

presence of the macro- and microelements in the cow 

dung served as a nutrient source for the growth and 

maintenance of microbial community [13]. 

 
Fig.6. Total Hydrocarbon Utilizing Bacteria Count (THUB) in crude oil contaminated soil with different quantity 

cow dung (Sample A, B and C) and the control treatment without the cow dung (Sample D) for 10 weeks 

 

The Total Hydrocarbon Utilizing Bacteria (THUB) 

was also higher in crude oil contaminated soil 

amended with cow dung (Fig. 6). THUB count in 

each amended soil ranged between 4.2X10
6
 CFU/g 

and 10.9X10
6
 CFU/g However, the THUB count in 

un-amended control soil (sample D) ranged from 

4.4X10
6
 CFU/g to 5.2X10

6
 CFU/g, this is relatively 

far lower compared to each of the amended soil 

(sample A, B and C).  

The higher counts of THB and THUB recorded in all 

the treatments amended soil (Sample A,B and C) 

compared to the un-mended control (Sample D) soil 

might be due to the result of the presence of 

appreciable quantities of nitrogen and phosphorus in 

the cow dung, especially high nitrogen content, 

which is a necessary nutrient for bacterial 

biodegradative activities [13,14]. 
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The increase in microbial population counts (Fig. 5 

and Fig. 6) in crude oil contaminated soil amended 

with cow dung is accompanied by significant oil 

biodegradation (Fig. 1), indicating that the 

indigenous soil microbes utilized a portion of the 

carbon supplied by the crude oil as a potential 

nutrient source. 

 

Conclusion and Recommendation 

In conclusion, Bioremediation can be a viable and 

effective response to crude oil contaminated soil 

because it lead to the biodegradation of crude oil 

contaminated soil as seen from the result. There were 

visible positively enhanced remediation by the 

amendment of the crude oil contaminated soil with 

Cow Dung. This study has demonstrated the potential 

of cow dung in enhancing the growth of 

microorganism for the remediation of crude oil 

contaminated soil. 
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