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Abstract
amples of the spent engine oil
contaminated soils were collected from
Shanchaga, Maikunkele, Shiroro, Tunga
and Bosso mechanic workshops located in Minna,
Nigeria. Four samples of 0.5kg each per location
were collected making a total of 2kg of soil sample
per site and 10kg from the five sites. Non-oil

contaminated soil samples were collected from
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sog/kg, 75g/kg, 100g/kg
and 125g/kg) of different
weights of cow dung
were applied to the soil in
the pots measuring 15cm
X 35cm filled with one
kilogram (1kg) of steam
sterilized soil. Standard
suspension  (10.02 X
104cfu/ml) of each of the
pure  fungal isolates
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carbon content analyses varied from 1.73+0.64 in CD75 to 6.8040.90 in
control 2 (PQ). The Organic carbon content i

higher (p <o n control 2 was significantly
ighe P. '.05) than those recorded for all the treatments. The nitrogen
content similarly,

. varied from 2.52+0.30 in control 2 to 5.33+0.86 in control
1. The highest (5.47+0.79) nitrogen content was recorded for €D75. The
hitrogen content of CD75 (5.470.79) was significantly higher (p <0.05) than
that of CD25 (3.230.34). The potassium content ranged from 25.73£3.54 in
control 2 t0 50.67+5.81in CD75. Meanwhile, high potassium contents were
recorded for other treatments. There were no significant differences
(P>0.05) among the treatments. The range value of phosphorus recorded
among the treatments was 1.474+0.83 to 4.00%1.50. The highest
phosphorus content was recorded in CD75 (4.73+1.42) followed by CD125
(4.00%1.50) and the least value was observed in control 2. The soil particle
size analyses of the sand, silt and clay showed that there were no significant
differences (P>0.05) in the values obtained.

Table 3.1: Physicochemical properties of soil samples as influenced by

Rhizopus stolonifer | ‘ |

Contral(NC) Control (PC) D25 (g/kg)  [CDSO(g/kg)  [CD75(g/kg) ~ COIOD CDIZS (a/kg) |
| |

: RSP S B S0/ ko) ST A0S
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Influence of cow dung on the phy . :
d with Trichoderma harzianum

oil contaminated soil supplemented’ g :
The moisture content was highest in CD75 with the value of 8.2041 4

(Table 4.7). This is significantly higher (p<0.05) than the moisture COntens
recorded for control 1. The pH content ranged from 3.50+0.67 in contro r\
7.67+1.51 in CD125. The pH content in CD125 was not significantly higher
(P>0.05) than those recorded for other treatments. The carbon conte,
varied from 1.73+0.64 in CD75 to 5.80£0.64 in control 2. The highe
(5.80+0.64) carbon content was recorded for control 2 (PC). There were n
significant differences (P>0.05) among the various treatment options. The
nitrogen content ranged from 2.13%0.24 in control 2 to 7.00£0.81 in CDys
Meanwhile, the high nitrogen content recorded for CD75 was statistically
significant (P<0.05) when compared to other treatments. The range value
of potassium recorded among the treatments was 31.33%1.45 t0 57.00%5.51,
The highest potassium content was recorded in CD75 followed by control 1,
and the least value in control 2. There were no significant differences
(P>0.05) among the treatments exceptin CD7s which recorded a significant
increased (P<0.05). The highest phosphorus content was recorded for CD75
with 4.93+0.48 while the lowest was recorded for control 2 with 1.07+0.56.
Similarly, There were no significant differences (P>0.05) among the
treatments except in CD75 which recorded a significant increase. The soll
particle size analyses of the sand, silt and clay showed that there were no
significant differences (P>0.05) in values obtained.
Parameter Euntrnl!(fﬂﬁ)_ v vEunﬁr‘nIZ(PE) CD25(g/kg)  [CDSD(g/kg)  [CD75(g/kg

gihe

Moisture (%) R P B e
o |
Carbon (%)

“MNitrogen (%)

Potassium
(mg/kg)
' Phr;siphnrusi
(mg/kg)

[Sand (%)

Silt (%)
Clay (%) :

82 A0

i o
-‘. el
o= 5.
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;n::"fj ble 3.2: Physicochemical properties of 5jj samples with different weights
of treatment supplemented with Trichoderma harzianum

values are Mean + Standard Error of mean. Values with the same

-e;rscl‘?Pt(S) along the same row are not significantly different (p> 0.05)
ted by DMRT. PC: Positive control; NC: Negative control

nfluence of cow dung on the physicochemical properties of spent engine
contaminated soil supplemented with Aspergillus flavus

he analysis from Table 4.10 indicated the presence of moisture, pH, carbon,
gen, potassium, phosphorus, sand, silt, and clay as influenced by A.
is. The moisture content ranged from 5.00+1.03 to 7.73
ure content was highest in CD125 with the value of 7.73%1
3se in moisture content in CD125 was not significantly ét '
05) when compared with the moisture content recorded fol

n content was recorded for control 2. Most of the.
B timent pots were significantly enhanced (P<¢
ranged from 2.37£0.88 in CD25 t05.67+1.45 in
was not significantly enhanced (P>0:05)linknGES
xcept in CD75 when compared with CD25.Th
sium recorded among the treatments 00:
‘enhancement of potassium content
by CDs50, and the least value in controt

) between

O
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Table 3.3: Physicochemical properties of soil samples with different Weighs.

of treatment as influenced by Aspergillus flavus
Parameter Controll(N  Control2(PC £D25(g/kg) EDED(Q/kQ)

Maisture

pH

Carbon (%)

Nitrogen(%)  [RAIERIN/AE 32[1;t|.4|’h
. ot 1

Potassium  [RIATERE: 3.UU A 304
(mg/kg) 4 b _
Phosphorus 2334084 083+04° 28040 : : SIELZE 4034
(mg/kg) N A i ; :

Sand (%) 309.33+7 08 7 0 3/+3.0 BB

SN 7:00+577 75004569 . T 33413 3488

Ty e RRay! . B3bl45 9GS

Values are Mean * Standard Error of mea lues with ‘the same
superscript(s) along the same row are not significantly
different (p> 0.05) tested by DMRT

DISCUSSION

Influence of treatments on the physicochemical properties of the spent
engine oil contaminated soil

The results of the physicochemical properties of the spent engin® ol
contaminated soil ten months after amendments with different weight of
Cow dung showed that ther were significant differences among th

parameters obseweﬂ m £t
- ﬁ-kgﬁglt of the actnwtnes 0
and the treatments on
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was observed in control 1 (NQ)

| -This increase may be attributed to the period
(rainy season) when this stud

a y was conducted. This observation is similar to
the report by Stephen and Egene (2012) who observed increase in moisture

content in soil polluted with lubricating oil. They attributed the increase to
the time the study was carried oyt during the rainy season (April - June,
2012). The pH of the spent oil contaminated soil was changed from slightly
acidic to slightly alkaline. |n support of the finding on pH, Stephen et al.
(2016) reported that the pH levels of the soi| samples increased from acidic
to neutral in all soil samples, while Shahida et al. (2015) reported pH from
7-02 to 7.5 in different points and slightly alkaline (8.44) in one point of soil
contaminated with hydrocarbons. The N, K, and P contents of the spent oil
contaminated soil increased after the treatments. This may be as a result of
the soil amendment which may have contributed to the degradation of the
spent engine oil by the microorganisms. Similar report was presented by
Lovely and Cackette (2001) who worked on biodegradation of diesel
contaminated soil amended with cowpea chaff and observed significant
increase in the nitrogen, potassium, phosphorus and carbon contents in the
soil. The investigators attributed the increase to increase in atmospheric
nitrogen during the degradation process. The results of the particle size
analysis of all the treatments amended with Cow dung showed that there
were no significant differences (p<0.05) in the amount of sand, clay and silt
values of the spent oil contaminated soil.

The addition of organic nutrient initially elevated the nutrient concentration
in phosphorus, potassium and nitrogen meaning a positive effect on
nutrient concentration. Zavala-Cruz et al. (2013) reported similar findings
with decreases noticed during the study as microbial activities tend to nullify
the initial spike in nutrient concentration. The percentage carbon (©
content in the spent engine oil contaminated soil increased but this was
reduced after the application of the treatments. The increase in carbon
content might be due to the presence of carbons in the spent engine oil
(hydrocarbon), while reduction in organic carbon concentration in this
study agrees with the findings of Sandor and Schrader (2012) who reported
significant decrease in soil organic carbon at the end of the degradation
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