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ABSTRACT 

The study focused on the mycoremediation of hydrocarbon-polluted 

soils obtained from Niger Delta, Nigeria using indigenous fungal 

strains. Standard microbiological procedures were adopted for 

sample collection, identification and preservation; glass wares and 

media sterilization; sample culturing; fungi isolation, screening, 

identification and characterization; and physicochemical analysis 

and the hydrocarbon myco-degradation effects were analyzed using 

one way ANOVA statistical tool. The results obtained from the 

study showed that fungal strains (A. niger, A. fumigatus, C. 

brachyspora, R. microporus, and P. chrysogenum) that were isolated 

and utilized are significantly capable of remediating hydrocarbon-

polluted soil samples and improved their physicochemical features. 

The study presented the fairly acidic remediation media of pH range 

of 6.21 to 6.84 throughout the inoculation period of 60 days. The 

whole fungal strains pose impact on the understudied 

physicochemical properties of the soil samples with significant 

improvements over their initial water holding capacity, total organic 

carbon content, nitrate content and phosphate content. C. 

brachyspora gave the highest mean remediation efficiency of 

69.37% and P. microspores gave the least efficiency of 60.67%. It is 

therefore recommended that the potential of indigenous fungal 

strains be extensively understudied and applied as cost effective and 

eco-friendly tool for the bioremediation of hydrocarbon polluted soil 

sites in Nigeria.  
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1.0 INTRODUCTION 

The term bioremediation comes from two words, bios, meaning life, and remediate, meaning to 

rectify an issue. Bioremediation is a resuscitation process that applies living organisms (green 

plants, microorganisms, and their relative enzymes), to remove, degrade, mineralize, transform, 

and detoxify contaminants and hazardous components of the environmental wastes to inert or 

less-toxic products during the remediation of polluted sites in order to return them to their 

original state (Azubuike et al., 2016; Environmental Protection Agency, 2016; Sharma, 2020; 

Donlan and Bauder, 2022). The process entails the biological mechanism of recycling wastes 

into other forms that can be used and reused by other organisms (Abatenh et al., 2017). The 

process has been reported in many research works to effectively apply “living things” for the 

extermination of such environmental problems as contaminated soil and water resources 

(Goltapeh et al., 2013, Megharaj et al., 2014, Adams et al., 2015, Umeaku et al., 2019). 

Every discipline where bioremediation is applied poses unique categorization form but the 

principle of operation remains relatively the same. Bioremediation as a process is achievable 

through series of mechanisms that includes biosorption, biodegradation, bioaccumulation, 

metabolism, biotransformation and detoxification (Humaira, 2018). Donlan and Bauder (2022) 

maintained that bioremediation potential microbes, through their metabolic activities, have the 

ability of utilizing chemical pollutants as an energy source, thereby rendering the polluting 

agents harmless or transforming them to less harmful byproducts. The process is reported by 

Gomathi et al. (2021) to be dependent on the presence of specific microbes like yeast, fungi, or 

bacteria in the appropriate quantity and blend and in the appropriate optimal environmental 

conditions.  

The processes of extraction, refining, distribution and utilization of hydrocarbon (petroleum) 

resources have unendingly constituted serious environmental implications and lethal threat to the 

soil and water biomes. Primarily the effects of petroleum compound pollution on the soil biomes 

lead to degradation in soil nutritive quality which in turn makes the affected soil not to be useful 

(Azaizeh et al., 2011).  Hydrocarbon pollutants spread rapidly (Vamsi, 2012) and obstruct the 

supply of oxygen for respiration in aquatic animals and root regions of plants. This ugly 

condition causes the suffocation and consequent death of organisms living in the soil and water 

bodies. Guarino et al. (2017) reported that oil spillage on land resource makes it unfit for  



 

agricultural or developmental purposes. Hydrocarbon compounds readily clog the root zone and 

cause the extermination of plants and microorganisms by obstructing oxygen exchange. 

The future of the Niger Delta region is extensively threatened by oil pollution and other relative 

environmental hazard prone situation. The reoccurrence rates command serious attention on 

ways of optimally salvaging the environmental menace presented by the abounding hydrocarbon 

pollutants in the area. Mnif et al. (2017) holds that such ugly incidences have attracted concerted 

concerns in Nigeria and other oil sector economy dependent regions across the globe. These 

concerns have resulted to the present times crusade on dependable or reliable technologies and 

practices for remediating hydrocarbon compound contaminated environment.  

The account of mycoremediation dates back to only a couple of decades ago, and several fungal 

strains are presently reported as unique and good agents of the process (Merchand, 2017). 

Mycoremediation is a bioremediation process where fungi are utilized to return a polluted 

environment to a less polluted state and in more advanced applications encompasses such 

activities as the addition of carbon based materials to contaminated sites and providing 

satisfactory condition that tends to promote an increased degradation process (Prakash, 2017). It 

features the use of fungi’s digestive enzymes to degrade and neutralize contaminants like 

pesticides, hydrocarbons, and heavy metals (Rhodes, 2014).  Fungi produce specific enzymes 

like catalases, laccases and peroxidases, and utilize them to immobilize organic and inorganic 

pollutants (Morel et al., 2013; Durairaj et al., 2015; Chang et al., 2015; Dell’ Anno et al., 2021). 

Through their physiological activities, fungi tend to be potentially effective in the conversion of 

organic compounds (hydrocarbon) to energy and environmentally inert biological elements 

(Singh et al., 2015). Also they have been applied in this feat because of the versatile and suitable 

nature they present in relation to substrate specifications.  

Some of the fungi genera that have been reported to hold great prospects for the bioremediation 

of hydrocarbon polluted soil include Aspergillus (Smita et al., 2012; Al-Hawash et al., 2019; 

Omer et al., 2020), Penicillium (Smita et al., 2012; Govarthanan. 2017; Omer et al., 2020), 

Alternaria (Smita et al., 2012), Curvularia (Balaji et al., 2014), Drechslera (Dell’ Anno et al., 

2021), Fusarium (Smita et al., 2012; Dell’ Anno et al., 2021); Lasiodiplodia (Wang et al., 2014), 

Mucor (Dell’ Anno et al., 2021), Rhizopus (Smita et al., 2012; Hassan, 2014), Cladosporium  



 

(Smita et al., 2012), Bionectria ochroleuca (Kota et al., 2014), Trichoderma (Kota et al., 2014), 

etc. 

This study is therefore undertaken on to determine the effect of mycoremediation on the 

physicochemical properties of hydrocarbon polluted soils of the Niger Delta region of Nigeria. It 

specifically expands on the isolation of heterotrophic fungi from the polluted soil samples, 

characterization of the fungi using morphological and characteristics, screening the ability of 

fungi to utilize petroleum hydrocarbons, establishing mycoremediation using fungi fungal strains 

and ascertaining the effects on the soil through physicochemical analysis of the polluted sample 

before and after remediation.  

2.0 MATERIALS AND METHODS 

2.1 Sample Collection 

Methods described by Umeaku et al. (2019) was utilized in this study. Three composite soil 

samples were collected from crude oil polluted soil sites in three different locations of crude oil 

contamination. The locations included: Ebedei Obi Ogene, Ukwuani in Delta State; Obi-igbo, 

Oyigbo in River State and Ebekpi, Esit Eket in Akwa Ibom. One sample each was collected from 

a non-contaminated site in these local government areas to serve as controls. Sterile trowel was 

used to collect the contaminated soil samples. Collected soil samples were passed through a 

sterile 2mm sieve into sterile plastic zip-lock bags, labeled properly, put immediately into a 

cooling box containing ice, transported to the laboratory, and stored in the refrigerator at 4ºC.   

2.2 Sterilization of Glass wares and Media 

Glass wares were sterilized in a hot air oven at 160°C for 1 hour while the media was sterilized 

by autoclaving at 121°C for 15minutes. All pipettes and other heat-resistant glass wares were 

wrapped in aluminum foil to protect the items from recontamination during handling and storage 

before sterilization is carried out at 160°C for 1hr in the hot air oven. 70% ethyl alcohol was used 

to swab the top of the working bench in the laboratory where the inoculations was carried out 

(Umeaku, 2019). 

 

 



 

2.3 Isolation of Fungi 

Collected soil samples transported to the laboratory in a cooling box with ice were stored at the 

temperature of 4°C until lab process and analysis took place. Soil from each crude oil 

contaminated site was serially diluted using distilled water. Ten grams of each of the soil 

samples was weighed and transferred into 250ml flask containing 100ml of distilled water. The 

solution was mixed properly and allowed to stand for 2 minutes after which the suspension was 

decanted into another 250ml flask (Cheesebrough, 2000). Then 1ml of each of the soil 

suspension was serially transferred into a test tube containing 9ml of distilled water. The 

suspensions were shaken intermittently for 60 seconds. Ten-fold serial dilution was set up from 

the soil suspension. A loop-full of the one in 104, 106 was inoculated on a prepared sabouraud 

dextrose agar incorporated with chloramphenical and incubated in an inverted position for 5days. 

Then, different fungal colonies were isolated and sub-cultured  on  chloramphenical incorporated 

mineral salt agar (per litre: 2.0g NaNO3, 0.5g MgSO4, 0.5g KCL, 0.01g, Fe2(SO4)3H2O, 0.14g 

KH2PO4, 1.2g K2HPO4, 15g Agar, 0.02g yeast extract and pH 7.2) (Umeaku et al., 2019).  

2.4 Identification of the Isolates 

The attributes outlined in Steven’s Mycology Guidebook (1981) were utilized for the microbial 

identification of the isolates. The isolates were microscopically and macroscopically identified 

considering their morphological features.  

2.5 Screening of the Bioremediation Ability of Isolated Fungi Strains 

Fungal isolates which showed optimal growth were further screened for hydrocarbon utilization, 

using chloramphenical incorporated mineral salt broth containing 1ml of sterile crude oil in a test 

tube covered with sterile cotton plug. Incubation was done in an incubator for a period of 14 

days.  One tube which has no organism inside was kept as control. The content of the tubes were 

monitored for change in optical density and pH for the initial day, 7th and 14th days using 

spectrophotomer and pH meter respectively (Umeaku, 2019). 

2.7 Bioremediation Studies 

The bioremediation of the crude oil was carried out in the laboratory using the method described 

by Omer et al. (2020). 100g of soil samples was weighed into sterile cornical flasks. 20mL of  



 

distilled water was added to each flask with 4ml of fungal spore suspension of individual fungal 

isolates were respectively introduced into the flask and mixed properly. The conical flasks were 

covered with cotton wool and kept in the incubator at 28oC, stirred on a rotary shaker for sixty 

days. One was left un-inoculated to serve as the control.  

2.7 Physicochemical Analysis 

Standard laboratory procedures were adopted for the physicochemical analysis of both un-

polluted and polluted samples. The physicochemical parameters that were determined in the 

collected soil samples include soil pH, moisture content, water holding capacity, total organic 

carbon content, nitrate content, and phosphate content.  

2.7.1  Determination of soil pH 

The pH of soil samples was analyzed using an electronic pH meter. 10g of the soil sample was 

air-dried after sieving through 2-mm mesh size and transferred into a 50ml-beaker containing 

20ml of distilled water. The soil suspension was stirred several times for about 30 seconds using 

a glass rod. The suspension was allowed to stand for 2 minutes using the pH meter, Hana-digital 

conductivity meter model 98107 was inserted into the partly settled suspension until a steady pH 

reading is attained (Umeaku et al., 2019).  

2.7.2  Determination of soil moisture content 

The method described by Musliu and Salawudeen (2012) and Umeaku et al. (2019) was adopted 

to evaluate the soil moisture content in order to determine the amount of moisture in the soil 

sample. Six covered petri dishes were oven dried at 105°C for 1 hour, allowed to cool and 

weighed separately, recording the weight respectively. 10g from each of the soil samples were 

weighed into each petri dish and their initial weights taken. The petri dishes containing the soil 

samples were transferred into oven with lid off to dry for 24 hours. The petri dishes containing 

the samples were transferred to a desiccator before weighing again until a constant weight is 

obtained. The loss in weight was calculated using the formula below: 

Moisture content (MC) (%) = 
W2 − W3 

W3 − W1 
 × 100       (1) 

Where: W1 = weight of empty petri dish, (g) 

W2 = weight of petri dish + moist soil, (g) 



 

W3 = weight of petri dish + oven dry soil, (g) 

2.7.3 Determination of water holding capacity 

Six small plastic containers with one opened end and closed end were used. A medium sized nail 

was used to make holes at the closed end of the containers. Whatman’s No 1 filter paper that 

sized the perforated end was placed on the inside of the sealed end through the opened end. The 

filter paper was moistened with a jet of distilled water from a wash bottle. The weight of the 

container with the wet filter paper was recorded. Then the container was filled with oven dried 

soil sample of 24 hours compacted by dropping the container from a height until the soil surface 

becomes level. The weight is taken again and recorded. The container was put in a bowl 

containing water until the surface of the soil gets moistened. The container was removed and put 

in an empty Petri dish to allow the excess water to drain off. The container was then removed 

and weighed (Musliu and Salawudeen, 2012; Umeaku et al., 2019). The quantity of moisture 

retained per unit weight of the oven dried soil contained in each of the container was determined 

using the formula below: 

Mds = W2 – W1          (2) 

Mss = W3 – W1          (3) 

Mw = Mss – Mds          (4) 

Percentage water holding capacity = 
Mw

Mss
 × 

100

1
      (5) 

Where W1 = Weight of plastic container with filter paper, (g) 

 W2 = Weight of plastic container with filter paper and dry soil, (g) 

 W3 = weight of plastic container and wet soil, (g) 

 Mds = Mass of dry soil, (g) 

 Mss = Mass of saturated soil, (g) 

Mw = Mass of water contained in saturated soil, (g) 

2.7.4 Total organic carbon content 

The Walkley-Black method was used to determine the total organic content of the soil 

samples. 2g of the sample was treated with 5ml of 0.4M potassium dichromate solution 

(K2Cr2O7) followed by addition of 10 ml of concentrated sulfuric acid. The mixture was  



 

gently swirled and left at room temperature in a fume cupboard for 16-18 hours and then, 

100 ml of distilled water was added to the mixture. The excess of dichromate was back-

titrated potentiometrically with the use of standard 0.5M ferrous ammonium sulfate 

(Fe(NH4)2(SO4)2.6H2O) solution (Walkley and Black, 1934). Blank titration of the acidic 

dichromate with ferrous ammonium sulfate solution was performed also.  Organic carbon 

content in the sample was calculated as:  

Organic carbon, % = 
(B − S) × M ×0.003 ×f× 100

Weight of sample
       (6) 

Where: B =  The volume of ferrous solution used in the blank titration 

S =   The volume of ferrous solution used in the sample titration,  

  M =   Molarity of ferrous ammonium sulfate 

  F  =  Correction factor, 1.3 

2.7.5  Nitrate content  

Nitrate of the solutions obtained from the soil samples were measured by spectrophotometric 

methods. 50ml of the extracted soil sample was pipetted into a porcelain dish and evaporated to 

dryness on a hot water bath. 2ml of phenol disulphonic acid was added to dissolve the residue by 

constant stirring with a glass rod. Concentrated solution of sodium hydroxide and distilled water 

was added with stirring to make it alkaline. This was filtered into a Nessler's tube and made up to 

50ml with distilled water. The absorbance was read at 410nm using a spectrophotometer after the 

development of colour. The concentration of the samples was determined using the expression: 

Concentration of sample = 
Absorbent of sample

Absorbent of stadard
× concentration of standard   (7) 

2.7.6 Phosphate content  

Phosphorus content in each sample was determined using the Olsen method. 2g of the  sample 

was  weighed with  the aid of  digital weighing balance into crucible, covered and inserted into 

the muffle furnace at the temperature of 5500C for 2hours, allowed to cool and then 20ml of 20% 

sulphuric acid was measured into 250ml beaker containing the sample, stirred and digested on 

hot plate  at the temperature of 800C for 10minutes, allow to cool and filtered with Whatman 

no.4 filter paper and the volume make up  to 100ml with distilled water and stored in a reagent 

bottle for  phosphate  analysis. 100ml of the individual filtrate soil samples were poured into a  



 

250ml conical flask. The same volume of distilled water (serving as control) was also measured 

into another conical flask. 1ml of 18M H2S04 and 0.89g of ammonium persulphate were added to 

both conical flasks and gently boiled for 1 ½ hrs, keeping the volume of 25-50cm3 with distilled 

water at temperature of 800C. It was then allowed to cool in a dessicator and the one drop of 

phenolpthelein indicator was added and after neutralized to a faint pink colour with the aid of 2M 

Na0H solution. The pink colour was discharged by drop wise addition of 2M HCl, and the 

solution made up to 100ml with distilled water. For the colorimetric analysis, 20ml of the sample 

was pipette into test tubes, 10ml of combined reagent was added, shaken and left to stand for 

10mins before reading the absorbance at 690nm on a spectrophotometer, using 20ml of distilled 

water plus 1ml of the reagent as reference (Olsen et al., 1954).  

2.8 Data Analysis 

The major statistical technique that was used in this study for the analysis of the collected data is 

Analysis of Variance (ANOVA). In this study, only the One-way ANOVA was used to analyze 

generated data. 

 

 

 

 

 

 

 

 

 

 

 



 

3.0 RESULTS AND DISCUSSION  

3.1 Results  

Table 1: Microscopically and macroscopically identified fungi strains from collected samples 

Sample Identified microorganism 

AHPS Aspergillus niger 

Rhizopus microspores 

Aspergillus fumigates 

Mucor spp 

Cladosporium brachyspora 

RHPS Aspergillus niger 

Aspergillus fumigatus 

Penicillum chrysogenum 

DHPS Aspergillus fumigatus 

Aspergillus niger 

Cladosporium brachyspora 

Rhizopus microspores 

Legend:  

AHPS – Akwa Ibom hydrocarbon-polluted soil 

RHPS – Rivers hydrocarbon-polluted soil 

DHPS – Delta Hydrocarbon-polluted soil 
 

Table 2: Optical density measurement at 540nm and pH 

 

 

Fungi isolates Day 1 Day 7 Day 14 

Optical 

density 

pH Optical 

density 

pH Optical 

density 

pH 

Aspergillus niger 0.217 6.770 0.386 6.350 0.497 6.850 

Cladosporium brachyspora 0.202 5.880 0.269 6.030 0.386 6.880 

Rhizopus  micropores 0.198 6.560 0.289 7.025 0.366 6.460 

Penicillum  chrysogenum 0.301 6.370 0.359 6.440 0.401 6.971 

Aspergillus fumigatus 0.311 6.681 0.389 6.421 0.486 6.523 



 

Table 3: Physicochemical properties of un-inoculated hydrocarbon-polluted soil samples 

Sample  

 

Tempera

-ture (oC) 

pH Moisture 

content 

(%) 

Water holding 

capacity (%) 

Total 

Organic 

Carbon (%) 

Nitrate 

(mg/kg) 

Phosphate 

(mg/kg) 

AHPS   28.20 5.10 9.00 19.70 1.73 2.13 1.04 

RHPS  27.90 6.01 9.00 18.00 2.15 1.98 1.51 

DHPS  28.00 5.80 2.00 20.00 1.98 2.09 1.37 

 

Table 4: Mean physicochemical properties of Akwa Ibom State fungal strains remediated soil 

samples after 60 days 

Samples Tempe- 

rature 

(oC) 

pH Water 

holding 

capacity 

(%) 

Total 

Organic 

Carbon 

(%) 

Nitrate 

(mg/kg) 

Phosphate 

(mg/kg) 

AHPS  (A. niger inoculated) 32.45 6.29 20.17 3.20 6.68 3.41 

AHPS (Cladosporium inoculated) 30.38 6.73 21.26 3.05 5.28 2.78 

AHPS (Penicillum inoculated) 32.87 6.51 28.86 4.02 6.98 3.11 

AHPS (Rhizopus inoculated) 30.32 6.21 20.16 2.95 5.11 3.18 

AHPS (A. fumigatus inoculated) 28.25 6.82 20.00 2.98 6.28 3.88 

 

 

Fig. 1: The physicochemical characteristics of fungal strain inoculated AHPS samples 
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Table 5: Mean physicochemical properties of Rivers State fungal strains remediated soil samples 

after 60 days 

Samples Tempe- 

rature 

(oC) 

pH Water 

holding 

capacity 

(%) 

Total 

Organic 

Carbon 

(%) 

Nitrate 

(mg/kg) 

Phosphate 

(mg/kg) 

RHPS  (A. niger inoculated) 30.98 6.43 18.77 4.43 7.16 3.95 

RHPS (Cladosporium inoculated) 29.31 6.49 20.11 3.93 6.74 3.88 

RHPS (Penicillum inoculated) 30.82 6.56 26.22 3.98 6.66 4.16 

RHPS (Rhizopus inoculated) 29.98 6.22 22.57 3.03 5.24 3.55 

RHPS (A. fumigatus inoculated) 29.30 6.84 16.98 3.94 6.84 3.66 

 

Fig. 2: The physicochemical characteristics of fungal strain inoculated RHPS samples 

Table 6: Mean physicochemical properties of Delta State fungal strains remediated soil samples 

after 60 days 

Samples Tempe- 

rature 

(oC) 

pH Water 

holding 

capacity 

(%) 

Total 

Organic 

Carbon 

(%) 

Nitrate 

(mg/kg) 

Phosphate 

(mg/kg) 

DHPS  (A. niger inoculated) 33.18 6.72 23.12 3.92 5.83 3.09 

DHPS (Cladosporium inoculated) 28.14 6.77 21.14 3.62 4.93 3.11 

DHPS (Penicillum inoculated) 30.27 6.63 29.46 4.16 6.33 4.25 

DHPS (Rhizopus inoculated) 29.10 6.72 23.24 3.57 5.03 3.79 

DHPS (A. fumigatus inoculated) 28.60 6.60 21.23 3.42 4.92 3.13 
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Fig. 3: The physicochemical characteristics of fungal strain inoculated DHPS samples 

Table 7: ANOVA of the mean effect of fungal strains remediation on physicochemical properties 

of the soil samples 

Source of Variation SS df MS F P-value F crit 

Between Groups 1936.72 5.00 387.34 881.05 5.87E-15 3.11 

Within Groups 5.28 12.00 0.44 

   Total 1942.00 17.00         

 

3.2 Discussion 

After the inoculation of the samples on chloramphenical incorporated Sabouraud Dextrose Agar 

and incubating for 5 days, the isolated fungal colonies were further sub-cultured on Mineral Salt 

Agar incorporated with chloramphenicol in order to obtain pure culture. The isolates were 

macroscopically and microscopically identified using the morphological attributes outlined in the 

Steven’s Mycology Guidebook (Table 1). The screening test carried out on the extracted 

indigenous fungi for 14 days on mineral salt medium supplemented with crude oil as the only 

carbon source showed that the isolated and identified fungal strains (A. niger, A. fumigatus, C. 

brachyspora, Rhizopus  microporus, and Penicillum  chrysogenum) portrayed active potentials in 

utilizing crude oil for their growth (Table 2). Table 3 showed the respective results obtained from 

selected physicochemical properties (pH, temperature, water holding capacity, total organic 

carbon content, nitrate content and phosphate content) analyses of samples obtained from the 

hydrocarbon polluted soil samples from Akwa Ibom, Rivers and Delta States.  
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Tables 4, 5 and 6 showed the results for the respective physicochemical properties analyses of A. 

niger, A. fumigatus, C. brachyspora, Rhizopus  microporus, and Penicillum  chrysogenum 

inoculated soil samples. The results showed that the fungal bioremediation processes presented 

the pH of fairly acidic range of 6.21 to 6.84 media which was related to Ahmad et al. (2019) 

position of pH of the range of fairly acidic (6.82) to acidic (5.70). There is rise in temperature 

through the remediation application which supports the report that microbial activities generate 

heat and cause an increase in soil temperature. The whole fungal strains remedied soil sample 

showed significant improvements over their initial water holding capacity, total organic carbon 

content, nitrate content and phosphate content. These recorded improvements sustain fungal 

strains as viable bioremediation tool for both agricultural and other environmental pollution 

detoxication processes. Figures 1, 2, and 3 showed the comparative outlook of the effects of the 

fungal strains remediation and their trends indicated that the bioremediation processes followed 

relatively the same pattern across all the understudied physicochemical parameters. 

Tables 7 showed the remediation effects of the fungal strains. With higher Fcal value obtained 

over the Ftab values, the use of indigenously isolated fungal strains where of significant effects to 

the remediation of hydrocarbon-polluted soils at a probability of 5%. The application of 

mycoremediation improved the physicochemical properties positively. 

4.0  CONCLUSION 

The study determined the effects of mycoremediation on the physicochemical properties of 

hydrocarbon polluted soils of the Niger Delta Region. Standard microbiological procedures and 

instrumentations were utilized for the fungi-primed remediation process and statistical tools were 

utilized in the result presentation and analysis. The results show that  the physicochemical 

parameters of the Fungal strains inoculated soil samples maintained improved features than the 

values obtained from the samples of the hydrocarbon-polluted sites, except for their mean 

temperatures that were relatively the same. The processes presented a fairly acidic pH range of 

6.21 to 6.84. The whole fungal strains remedied soil sample showed significant improvements 

over their initial water holding capacity, total organic carbon content, nitrate content and 

phosphate content. C. brachyspora gave the highest mean remediation efficiency of 69.37% and 

P. microspores gave the least efficiency of 60.67%. The ANOVA results further showed that the 

use of indigenously isolated fungal strains where of significant effect to the remediation of  



 

hydrocarbon-polluted soils at a probability of 5%. In principle, the study bridges the gap of the 

relatively little or no literal evidences on fungal strains remediation – a novel alternative 

technique that is cost effective, efficient and eco-friendly.  
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