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ABSTRACT
Crude oil contamination of both soil and water in the environment has increased
due to increase in vandalization of pipelines, corrosion of pipelines. Five soil
samples were collected around Kaduna refinery and petrochemical company
(KRPC) Kaduna State. The Fungi were enumerated and identified using standard
plate count and morphological features were noted. A total of 20 fungal isolates,
were isolated, characterized and identified from the crude oil contaminated soil
samples which belong to three fungal genera as; Aspergillus, Microsporum and
Rhizopus respectively. From the results obtained fungi identified were; Aspergillus
niger, Rhizopus oryzae, Aspergillus niger, Aspergillus fumigatus and Microsporum
audouini. Aspergillus niger and Aspergillus fumigatus had the highest rate of
occurrence of 6 (30%) while Microsporum audouinii and Rhizopus oryzae with
least of 2 (10%). The total mean of the fungal counts from the soil samples A, B,
C, D and E analyzed in this study ranged from 5.95x107 Sfu/g – 7.35x107 Sfu/g.
Soil sample C had the highest fungal load of 7.35x107 Sfu/g while soil sample E
had the lowest fungal load of 5.95x107 Sfu/g. In conclusion, the results obtained
in this study indicate that species of Aspergillus, Rhizopus oryzae and Microsporum
audouinii are predominantly present in crude oil contaminated soil areas of the
Kaduna refinery. There is a great need to conduct studies to increase the knowledge
of the diversity and distribution of the species of these fungi in crude oil soils and
preserved areas, particularly in Oil spillage environment.
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INTRODUCTION
Soil constitutes one of the most complex
of microbial habitats in which many
fungi complete their entire life cycle.
Different soils have specific fungus
flora, but the majority of species is
widely distributed all over the world.
Similarly, some soil fungi are potential
pathogen to both human, animal and
plants (Bundt et al., 2001). The distribu-
tion of these organisms is influenced by
the abundance and nature of the organic
content of the soil.
Crude oil is a known source of energy
and income in the world, but its intro-
duction into the environment poses a lot
of pollution problems as it distorts the
soil originality, thus leading to loss of
agricultural land and soil microbes
(Walker et al. 2005). Oil spillages have
been known to exhibit various deleteri-
ous effects on both plants and microor-
ganisms. The presence of petroleum in
the soil has been known to affect plant
diversity, canopy and productivity
(Strickland, 1990). It has been reported
that in tropical conditions, crude oil
disappears rapidly in freely well –
drained soil but degradation is slowed
down by poor aeration also increase in
anaerobic microorganisms in crude oil
polluted soil. Crude oil causes imbal-
ances in the C-N ratio at the spilled site.
For the efficient growth of some micro-
organisms, the C-N ratio should be

around 60-100:1. Thus, when it is slower
or greater, the growth of microorgan-
isms will be retarded. Urea is used as a
nitrogen source at the spilled site which
stimulates the growth the microorganism
and simultaneously accelerates the dis-
appearance of hydrocarbons (Garg et al.,
1994).
One of the major environmental prob-
lems is liquid crude oil contamination,
which mainly results from the activities
related to petroleum refineries, acciden-
tal releases of petroleum products during
shipping, transportation, storage, mis-
handling and massive explosion during
wars (Sharma, 2014). Petroleum indus-
tries unavoidably generate massive
quantities of oily wastes and oily con-
taminated soil, which constitute a major
challenge for hazardous waste manage-
ment as well as environmental manage-
ment. Apart from this, oil transportation
is one of the major causes of environ-
mental pollution where land as well as
water becomes polluted due to spills,
ship breakage, leakage of oil pipelines
and vandalization of pipelines. Oil spills
on soil, insect, microorganisms and
worms are killed due to toxicity, lack of
oxygen supply and reduce the pH of soil
and its productivity in terms of plant
growth Oil spills kill wildlife and
damage the ecosystem. The effect can
last up to generations by enforcing
changes in the reproduction and compro-
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mising the complex food web if not
rectified. For these reasons, there is need
for research, which could be focused on
identifying the various fungi that can
grow and utilize the crude oil in the
contaminated soils. Hence, this research
work is therefore aimed at isolation and
characterization of fungi from crude oil
contaminated soils around Petrochemi-
cal Refinery Company Kaduna State,
North Nigeria.

MATERIALS AND METHODS
Study Area
The Kaduna Refinery and Petrochemical
Company (KRPC) occupy a land area of
2.89 square kilometer approximately
15km Southeast of Kaduna city (Bako
et al., 2008). KRPC Lies between Lati-
tude 10o23’42”N to 10o 27’18’N and
7o27’30’E to7o3112’E (Amadi et al.,
2014). Its location has an elevation of
approximately 615m above mean sea
level KPRC, was constructed by con-
struction company (now Chiyoda corpo-
ration) and was commissioned in 1980
with an initial capacity of 100,000
BPSD as the third Refinery in Nigeria
in order to cope with the tremendous and
growing demand for petroleum products
in December 1986, the design capacity
of the fuels plants of the Refinery was
successfully increased by an additional
60,000 BPSD to the initial 50,000
BPSD, bringing the total refinery

installed capacity to 110,000 BPSD
(Bako et al., 2008).
Sample Collection
A total of five soil samples were col-
lected from five different spots in a field
contaminated with crude oil due to pipe-
line spillage around Kaduna refinery and
petrochemical company (KRPC)
Kaduna State, north central Nigeria. The
samples were collected in the month of
May, 2017, using simple sampling tech-
nique, at a distance of 50.0 m along the
line of spillage. These were collected at
a depth of 10.0 cm, from the soil sur-
faces. The samples weighing 10.0 g each
and then transferred into sterile poly-
thene bags labeled A, B, C, D and E  also
transported within 10 hrs to the Micro-
biology Laboratory of Kebbi State Uni-
versity of Science and Technology
Aleiro, Kebbi State subjected to labora-
tory analysis for the duration of two
weeks.
Fungal Isolation
A total of 5 soil samples were collected,
making one sample each from crude oil
contaminated field and labeled as
samples A, B, C, D and E. It was then
brought to microbiology laboratory for
fungal analysis. These samples were
subjected to serial dilution. One gram of
each soil sample was weighed and sus-
pended in 9ml sterile water contained in
a test tube (10-1) and shaken. An aliquot
of 1ml was transferred from this dilution
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in to the second test tube containing 9.0
ml of sterilized water to arrive at 10-2.
Another 1.0 ml was transferred from this
second test tube (10-2) to the third test
tube containing 9.0 ml of sterile distilled
water 10-3. The same procedure was
repeated until 10-6 (Cheesebrough,
2000). After the serial dilution, 0.1 ml
of the dilution was transferred from 10-5

and 10-6 dilutions of each sample, which
were then aseptically inoculated on the
solidified plates of oil agar. The plates
were incubated at  (30oC) for 7 days,
after which colonies of fungi were
counted and reported as spore forming
unit per gram (Sfu/g) (Cheesebrough,
2000). Chloramphenicol (250 mg/1) was
added to the media after autoclaving to
prevent contamination by bacteria Cath-
erine, (2015). Due to the appearance of
the different colonies, each colony was
picked  using sterile needle and sub-
cultured on to a new plate of Potato
Dextrose Agar (PDA) that was enriched
with 2.5 ml of crude oil and was placed
at the centre of each plate and incubated
at (30oC) for 7 days. This were repeated
three times until pure culture was
obtained Onifade and Abubakar (2007).
Characterization and Identification
of fungal
The isolates were identified based on
colonial morphology (macroscopic) and
microscopic examination. A small
portion of each colony was picked and

placed at the center of glass slide con-
taining a drop of lactophenol cotton blue
stain; it was emulsified and viewed
under the microscope using X40 and
X100 objective lenses as described by
Catherine, (2015).
Statistical Analysis
Statistical Package for Social Science
was used for the data analysis. The fungi
isolated were recorded as frequency
using tables as a descriptive statistical
tool (Agu et al., 2015).

RESULTS
The total mean of the fungal counts from
the soil samples A to E analyzed in this
study ranged from 5.95x107 Sfu/g –
7.35x107 Sfu/g.  Soil sample C had the
highest fungal load of 7.35x107 Sfu/g
while soil sample E had the lowest
fungal load of 5.95x107 Sfu/g as pre-
sented in (Table 1). A total of 20 fungal
isolates, were characterized and identi-
fied from the crude oil contaminated soil
samples which were belong to three
fungal genera; Aspergillus niger and
Aspergillus fumigatus were the highest
rate of occurrence with 6 (30%) while
Microsporum audouinii  and Rhizopus
oryzae  were the least, with 2 (10%) as
showed in (Table 2). However, the
colony appearance and microscopic
examination on of fungi isolated from
crude oil contaminated soils were pre-
sented in (Table 3) respectively.
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Table 1: Mesuphilic, Fungal counts of crude oil contaminated soil
samples

Soil Sample Site Fungal Count (Sfu/g)

A 6.65 x 107

B 6.3 x 107

C 7.35 x 107

D 6.65 x 107

E 5.95 x 107

Table 2: Frequency of occurrence of the fungal isolated from the
crude oil contaminated soil samples

Fungal Species Occurrence of Isolates (%)

Aspergillus flavus 4 (20)

Rhizopus oryzae 2 (10)

Aspergillus niger 6 (30)

Aspergillus fumigates 6 (30)

Microsporum audouinii 2 (10)

Total 20 ( 100)
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Table 3: Spore appearance and microscopic examination on of fungi
isolated from crude oil contaminated soils
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DISCUSSION
The study had showed higher fungal
counts in soil sample C and lower fun-
gal counts in soil sample E, mean of the
total fungal counts ranged from
5.95x107 Sfu/g to 7.35x107 Sfu/g (Ta-
ble 1). The study reported higher counts
than those reported by Agu et al.
(2015); Ameh and Kawo (2017). The
difference in counts may be due to pH
and organic matter content which could
aid the proliferation of the organisms
(Ameh and Kawo, 2017).
Total of 20 fungal isolates were isolated
from the soil samples, the isolates be-
longed to three (3) fungal genera (Table
2) the existence of these isolates in
crude oil contaminated soil samples in-
dicated that the isolates were able to
exist in crude oil contaminated environ-
ment while those that could not sur-
vived in this environment being
eliminated by the toxic conditions
caused by the oil (Catherine, 2015).
Fungi are notably aerobic and can also
grow under environmentally stressed
conditions such as low pH and poor
nutrients status (Ameh and Kawo,
2017).
The fungi characterized and identified
from the soil sample were: Aspergillus
flavus, Aspergillus fumigatus, Aspergil-
lus niger, Rhizopus oryzae and Micro-
sporum audouinii. This result supports

the findings of Agu et al. (2015), who
reported that Penicillum spp, Aspergillus
spp, Rhizopus spp and Saccharomyces
spp where isolated from oil polluted soil.
Also according to Okerentugba and
Ezeronye (2003) who reported that Pen-
icellium spp, Asperigillus spp and Rhiz-
opus spp were capable of biodegrading
hydrocarbons. This result agree with
Catherine (2015), that reported he pres-
ences of these Fungi in soil samples
indicated that, the isolates were able to
exist and grow in the crude oil contami-
nated environment while those that
could not survive in this environment
being eliminated by the toxic conditions
caused by the oil. Fungi survive in a
hostile habitat, it is thought that the
species living in this biome develop a
more sophisticated type of metabolism.
Penicillium citrinum is known to
produce toxic secondary metabolites
(Zhelifonova et al., 2010), which may
be beneficial by providing a competitive
advantage when colonizing a new sub-
strate. Furthermore, many Penicillium
species are capable of solubilizing phos-
phate, which may also explain the inci-
dence of this species in Kaduna refinery
soils. A study conducted by Pandey et
al. (2008) revealed that the genus Peni-
cillium contains species with a capacity
for phosphate solubilization.
Aspergillus flavus was another com-
monly isolated species in this study.
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Aspergillus flavus is an opportunistic
pathogen with a worldwide distribution;
it is extremely common in soils (Klich,
2002). This species has been described
as a producer of mycotoxins, particu-
larly aflatoxins, which makes it impor-
tant to conduct studies of A. flavus in
cultivated soils, such as those by Razza-
ghi-Abyaneh et al. (2006). Chen et al.
(2011) detected Aspergillus flavus in
soils and characterized the production of
a fungistatic substance against the Alter-
naria brassicicola pathogen; this sub-
stance inhibited the germination of the
conidia. Soil microbes play diverse and
often critical roles in these ecosystem
services. The vast metabolic diversity of
soil microbes means their activities drive
or contribute to the cycling of all major
elements (e.g. C, N, P) and this cycling
affects the structure and the functions of
soil ecosystems as well as the ability of
soils to provide services to people.

CONCLUSION
In conclusion, the results obtained in this
study indicate that species of Aspergil-
lus, Rhizopus oryzaeand Microsporum
audouinii are present in crude oil con-
taminated soil areas of the Kaduna refin-
ery. These results provide valuable
information about the microbiota of
Aspergillus, Microsporum audouinii and
Rhizopus oryzae, including significant
evidence that these genera are present at
relevant frequencies in the study area.

Therefore, the use of these fungi isolated
might be effective tool for degrading or
clean up crude oil contaminated soil
could be employed in order to see their
ability.

RECOMMENDATION
There is a great need to conduct studies
to increase the knowledge of the diver-
sity and distribution of the species of
these fungi in crude oil soils and pre-
served areas, particularly in Oil split
Company. Knowledge about soil micro-
biota, in addition to being fundamental
for the taxonomic count of the popula-
tions that are found there, may lead to
the discovery of metabolic processes
used by these organisms.
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