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ecosystem is altered and agricultural activities are affects
Ataga, 2006; Igwo-Ezikpe et al, 2009).The consumption o
Nigeria.has been on the increase in recent years due to me
number of vehicles, power plants, and generators that
lubricant (Odjegba and Atebe, 2007). This directly affects th

i engine oil into gutters, water drains and vacant plots is a
practice among automobile mechanics that change oil from motor v
and power generating machines. The indiscriminate disposal of this
oil increases pollution incidents in the environment (Odjegba and Atebe, -
2007). The nutrient deficiencies which arise due to petroleum‘ e
hydrocarbon contamination of soil may however be offset by addition of
cow dung to the soil (Osazee and Adebola, 2016). The majority of
applications developed to date involve bacteria, and there is a distinct lack
of appreciation of the potential roles and involvement of fungi in
bioremediation, despite clear evidence of their metabolic and
morphological versatility. Traditional methods of disposing of hazardous
wastes (physical, chemical, and thermal treatments and land filling) have
not alwéys been efficacious (Gadd, 2001). It has been estimated that it will
costs about 50 billion dollars to decontaminate toxic waste sites or oil
producing areas in Niger Delta alone using traditional waste disposal
methods (vanguardngr.com, 2017). Considering these staggering costs for
cleaning up the environment, an alternative, rapid, efficacious and cost-
effective method is needed. One method that has become increasingly
popular for decontamination of the environment has been
emediation. The use of indigenous or suitable fungi at contamination
nt and economically attractive solution to the
contamination problem. One of the early reports indicated that fungi can
degrade an extremely diverse group of .environmental c9ntam1nants
(Stanley et al, 2017). This ability of fungi to degrade a wide rénge of
environmental contaminants sets them apart from many other microbes

mycor
sites often provides an efficie
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Plate la: Maikunkele; Plate 1b: Tun inga; Plate
Chanchaga; Plate 1e: Shiroro road ‘ "WIM 'ﬁ

: S x L-
Isolation of Oil Degrading Fungi | i
0il degradmg fungl were isolated from the sqlw. nples b

test tube contammg 10ml of dlstllled water One (1) mi:llﬂit'm af th >
suspension was pipette into a test tube containing 9ml of distilled Wawl‘
The sample was serially diluted to 105 dilutions. One (1) millilitre ahquata
of the second-fold dilution 102 cfu was added to the mineral salts medium
(MSM) containing 10% V/V sterile motor oil as the sole carbon and energy
source and incubated at (28+20C) for 5 days. Colonies were further sub-

cultured onto MSM incorporated with tetracycline to obtain pure culture
isolates-(Nwachukwu and Akpata, 2003).

Identification of the oil degrader isolates
The isolated fungi were identified based on the isolates colonial
characteristics on culture plate and microscopic features such as nature of

mycelium, types of fruiting bodies and the spore structure. The isolates
were identified according to Kora et a/ (2005)

Determination of percentage occurrence of the fungal isolates

This was done to determine the frequency of occurrence of the different
fungal isolates. The frequency of occurrence of the isolates from the soil
will be determined. The total number of each isolate in the soil sample will
be obtained against the total number of all the isolates in the sample

screened. The mean value of this yielded the percentage of occurrence as
the following equation shows:

% of occurrence = X/N x 100
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Light

yellowish
scattered
the plate

green  and
conidia
throughout

+ - Cottony white and light

yellow  mycelium. A
single concentric ring of
conidial production
White,  spreading flat
colonies

Greeny with white edge,
velvety to  powdery

colonies.
Colonies arepale
reddish  yellow and

spreading with time.

Dark green, entire and

- Raised fluffy

Colonies are velvety,
bright grayish green
with  whitish  tint,
reverse pale yellowish
brown.

Pale brown colour on

the surface

Colonies have very rapid
growth  with wooly
texture.  Colour 18
grayish on the surface

and reverse is pale.

Conidia were globose,phialides were flask-
shaped but shorter than those of /
Harzignum. Phialides are arranged in
divergent groups

Conidial were globose. Phialides . were
flask-shaped but longer than those of 7
viride. Phiglides arranged in divergent
groups of 2 - 4

Phaliades are short, bean shaped,
macroconidia not in chains and are
fusiform.

Hyphae are septate, hyaline, conidiophores
are branched, Phaliades appear like brush-
like clusters at ends of conidiophores.
Conidia are round and in chains.
Sporangiophores  erect,  simple  or
branched, bearing sporangia terminally.
Sporangia globose,  smooth, and
sporangiospores long ellipsoidal

long conidiophores, long  branching
phialides and conidia spreading

Hyphae are septate, hyaline, conidiophores
are branched. Phaliades appear like
brushlike

conidiophores. Conidia are round and in

clusters at ends of
chains.
Sporangiophores branched,

septate, tapering from base toward apex,

erect,

bearing sporangia terminally. Sporangia
globose and Sporangiospores globose, |-
celled and solitary.
Non-septate  broad hyphae, branched
sporangiophores with round
Sporangiospores.

Irichaderma viride

Trichoderma harzianum

Fusarivm oxysporivm

Penicillivm notatum

Mucor hiemalis

Penicillium griseofulvum

Penicillivm nigricans

Mucor plumbeus

Mucor racemosus

&1

Scanned with CamScanner



c. AND AGRICULT

OF AGRIC EDITIONS

INTERNATIONAL JOURNAL 8) JUNE. 2019

(VOL. 10 NO-.

— ‘ QA erect. samp'B or ingnam
SOUFIS Colonies are yellowish Sparangiophores  anches O ‘
branched with sympodial bra
o icles’ with

ES
positions, tgrminated in Vv

sterigmata and spores (spurangluspures),

KEY: SOUF - Spent oil utilising fungi

i obtained fro
The rate of occurrence among the fungal isolates

' that Asperg
engine oil contaminated soil samples showed pergil

fer
Aspergillus flavushad 21.7% followed by &. Stolonife

0,
had 10.2% while C, echinulataand R. rubra had 1.5% each. /
griseofulvum,T. harzianum had 5.8% each. Aspergillus fu
oxysporiumhad 4.4% (Table 2) respectively.

Table 2: Oil -degrader fungal species obtained from me
soils

Organisms Frequency (x)

Rhizopus stolonifer 7
Penicillium notatum 2
Fusarium oxysporium 3
Mucor plumbeus 4
Aspergillus niger 15
Penicillium griseofulvum 4
Rhodotorula sp 1
Aspergillus fumigatus 3
Cunninghamella 1
echinulata

Trichoderma viride 2
Aspergillus flavus 0

Penicillium chrysogenum 3
Mucor hiemalis
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Trichoderma harzja o 3 Sl P AT S R i AR
5.8
Mucor racemosus 3
4.3
Total -
O 100

- Assessment of Fungi Abundance

e terms of abundance and spatial distribution of the fungi, Tunga had 23,
followed by Bosso (17) while Maikunkele and Shiroro had 8. It was also
observed that R. Stolonifer, 4, niger and A. flavus were isolated from the
prataminated soil samples collected from all the mechanic workshops.

ble 3: Abundance of fungi in the sampling mechanic workshop soils

Sms Mechanic  workshops

Chanchaga Tunga maikunkele Bosso Shiroro
gpus stolonifer /s I I 7 |
 Penicillivm notatum | | " - :
Fusarium oxysparium - " 1 1 l
Mucor plumbeus g ’ 2 -

LS e
CAa
=
N

Aspergillus niger 2
Penicilium griseofulvum l ¥ | ‘ I
Rhodotorula sp
Aspergillus fum}:(,rafus
LCunninghamella echinulata
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Irichaderma harzianum 1

Mucor racemosus 2 | ) i

Total 13 23 8B I ;

DISCUSSION

The stuay shown that fifteen (15) fungi were associated with spent engine
oil contaminated soils in the five mechanic workshops in Minna, Nigeria.
The oil degrader fungi were Aspergillus niger, Rhizopus stolonifer,
Fusarium oxysporium, Trichoderma harzianum, Aspergillus flavus,
Penicillium griseofulvum, Aspergillus fumigatus, Aspergillus flavus, The
most predominantly oil degrader fungi were 4. flavus, A. niger and R.
Stolonifer. The distribution and percentage occurrences of the fungal
isolates indicated that 4. favus (21.7%) and A. niger (21.7%) had the
highest frequency of occurrence, followed by R. Stolonifer (10.2%) and
were predominant in all the five automobile workshops studied. This could
be related to their high sporulating capacity and ability to produce toxins
which inhibit the growth of other organisms. This report was at variance
with the work of Adegbola et a/ (2014) who worked on biodegradation of
crude oil by fungi isolated from cow dung contaminated soils observed that
A. flavus and R. Stoloniferhad the least percentage occurrence, it however
confirmed the reports of Okoh and Trejo-hernandez, (2006) that 4. flavus
and A. niger are among the most frequently isolated fungi from
hydrocarbon polluted sites.

It was also observed that A. flavus, A. niger and R :Stolom'ferwere present
in all the five mechanic workshops. The high proliferation of these fungi
may be due to the fact that the fungj used spent engine oil as a substrate
for their growth using extra cellular enzymes to break down the
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potential producers of enzymes

other isolated fungi were reported to be _
arbon polluted sites, Thus,

that have the efficiency in the clean-up of hydroc

; enti '
the isolated organisms as mention above could be used as potential fungi
to degrade petroleum hydrocarbons, especially those s

anthropogenic activities.

pill out as a result of
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