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ABSTRACT

Effects of cow dung on the physicochemical properties of crude oil contaminated soil were investigated for six
weeks. Cow dung treatments applied were Control, 30g/kg, 60g/kg, 90g/kg and the soils were amended after two
weeks of crude oil contamination. Soil samples were collected from the bags for physicochemical analyses at three
different times using standard analytical methods. Crude oil contamination was seen to affect certain soil properties
(p<0.05). The percentage of Nitrogen, Phosphorus, Potassium and pH significantly decreased two weeks after crude
oil contamination, while significant (P<0.05) increase in percentage organic carbon and soil moisture contents
were recorded. The study suggests that addition of crude oil may have adverse effect on the physicochemical
properties of soil, but this can be remedied by addition of Cow dung. In this study, 90g of Cow dung application
gave the best results
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INTRODUCTION

Crude oil contamination of agricultural lands ismejor problem in oil producing nations. Even thennoil
producing nations that depend on supply througescomuntry underground and on high sea transpamtatie not
spared due to accidental spillages. Apart from tdsfarms, oil spills have led to land use detexiimn and led to a
loss of soil fertility. The Effect of cow dung weasted in reclamation experiment. It is estimabed tmore than four
thousand incidents of crude oil spills have ocalirire the Niger Delta region of Nigeria since 1966leasing
several million barrels of crude oil (some contagnheavy metals) into the surrounding areas [1¢ &fiects are
often concentration dependent and also vary irr thdividual toxicity [2]. The adverse effects afude oil on soil
cannot be overemphasized, upon decreasing thegeitrand phosphorus contents, crude oil providabeosoil
excessive hydrocarbon which affects soil enzymatitvities due to the inability of soil microbes degrade the
excess hydrocarbons [3].

In Nigeria, to improve crude oil polluted soils fenhanced and sustainable ecosystems, severatsefitoch
include physicochemical and biological methods hlamen employed in the remediation of the polluteitk §4].

Several reports have shown that bioremediation mdetamong other treatment options is the most effsttive
and environment friendly way of restoring contanéabsoils [5]. Organic manures as well as plantelaver the
time been used to improve soil fertility [6].
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The effectiveness of these organic manure treasrieag, however, been conflicting [7]. This mightabibuted to
the heterogeneity of soils and crude oil sampleseisas possible interactions between the soibogt presence of
soil microorganisms and the natural soil constite¢8]. The effectiveness of each treatment in swiy therefore
needs to be evaluated on a case specific basis sfidy therefore is aimed at investigating thea$ of Cow dung
(as bioenhancement agent) on the physicochemioglepies of crude oil contaminated soil. Differevaights of
Cow dung were added to the several quantities ofacoinated soil samples in order to determine thigient
weight that gives the best performance for remaigiurposes.

MATERIALS AND METHODS

Sample Collection

The crude oil used was Bonny light crude oil. Itswabtained from Kaduna Refining and Petrochemiaahgany
(KRPC), Kaduna State, in sterile sample bottlestamasported at an ambient temperature of the #&bor for the
study. The Cow dung manure was collected from a&hrasituated at Kwalkwalawa Village along the Usmanu
Danfodiyo University Road, Sokoto State. The saihples were collected with a soil auger from thénncampus

of Usmanu Danfodiyo University, Sokoto. The top |s{@-15cm) with no previous history of crude oil
contamination was collected in polythene bags ftiorae different locations.

Description and treatment of samples

The soil samples were bulk together, homogenizegrimging, and filtered by passing through a 2mnsimsieve.
From the soil samples, 1kg of soil was weighed pp¢oforated labelled bags. This perforation alldassproper
drainage (i.e. avoid water logging) and better @@maof the experimental soil. A total of 48 bagkefl with

experimental soil were used for the experiment.ution of the soil samples was done by measurifigdf Crude
oil corresponding to 20ml crude oil from gravimetmeasurement into the polythene bags containiggoflsoil

each. The individual mixtures were thoroughly mixedchieve a 100% artificial contamination [9].eTGow dung
samples were sun dried for one week after whici tiere ground, thoroughly mixed, sieved througharsieve
to achieve uniform particle size and stored in rEythene bag for use. The contaminated and uaotntted
soils were allowed to stand under natural enviramnfier two weeks before application of differenvéés of Cow
dung. During this period, the samples were watatddterval of two days. After two weeks of contaation, the
Cow dung was carefully weighed into the bags cainigithe crude oil at various weights (control, &@g 60g/kg
and 90g/kg of sail). Soil samples were replicaténigs, and arranged in Completely Randomised D¢4ig].

Sampling

Soil samples were collected from the bag for ptociemical analyses at three different times. Ria$ before
crude oil application to ascertain the physicocluamnature of the uncontaminated soil. Second was@weeks
after crude oil contamination and third was at fowveeks after amendment of crude oil contaminatéld

Determination of physicochemical parameters of soll

Soil physicochemical properties such as soil moéstaontents, pH, organic carbon, nitrogen, phosgor
potassium, sand, clay and silt were determinedrbefontamination, two weeks after crude oil contation and
fourth weeks after amendment of crude oil contateithaoil with different weights of Cow dung. SoHi pcarbon,
moisture content, phosphorus and soil particle sizalyses were determined according to standardegures
described by [11]. Nitrogen was determined usirgNficro-Kjeldahl method [12]. The determinationpuftassium
was done by mixed acid digestion method [13].

Statistical analysis

The results were expressed as méastandard error of three replicates. Analysis afaree (ANOVA) was used
to test whether the different weights of Cow dumgeadments given to the crude oil contaminated wiil be
statistically significant and mean values were safeal using the Ducan’s Multiple Range Test (DMRT#-0.05

RESULTS

Influence of Crude Oil on the Physicochemical Propgies of the Soil
The results of the physicochemical properties ef gbil before and two weeks after crude oil contetidbn are
shown in Table 1. The results of the moisture auniredicated that crude oil contaminated soil shdwignificant
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increases (p<0.05) in moisture content when congp#meuncontaminated soil. The pH ranges (#B®1 -

6.301+0.24) of the uncontaminated and crude oil contataeth@oils indicated that the pH was neutral tohslig
acidic. The results also showed significant inoesas organic carbon in the crude oil contaminatgtl The results
(Table 1) also showed a significant decrease (f/®0rOthe nitrogen, phosphorus and potassium coirtesrude oil
contaminated soil when compared to uncontaminatéld Bhe results (Table 1) showed that the pagicé&ze
analyses of the soil samples indicated that thex® mo significant difference (p>0.05) in the saatlgs between
uncontaminated and crude oil contaminated soil28%1.53% — 94.50+2.68%). It was also observed that there

was no significant difference (p>0.05) in the aittd clay contents of crude oil contaminated soiémwhompared to
uncontaminated soil (Table 1).

Table 1: Physicochemical Properties of the Soil befe and Two Weeks after Crude
Oil Contamination

Parameters Control (Oml/kg) 20ml/kg

Moisture (%) 1.00+0.04 3.00+0.12
pH 7.5(°+0.21 6.3(°40.2¢
Carbon (%) 2.46+0.01 3.32+0.11
Nitrogen (%) 0.358+0.01 0.18+0.05
Phosphorus (¢  1.3¢%+0.0% 1.0%°+0.0z2
Potassium (%) 200+23.09 67°+1.73
Sand (%) 94.5(+2.68 94.25+1.53
Clay (%) 4.5%+0.35 4.00+0.36
Silt (%) 1.0040.31 1.30+0.21

a,b mean in a row with different superscripts are significantly different (p<0.05) values are means of three replicates * standard error.

Influence of Cow Dung on the Physicochemical Propges of the Crude Oil Contaminated Soil

The results of the physicochemical properties efdtude oil contaminated soil four weeks after asngents with

different weights of Cow dung are shown in Tablelr'Be results indicated that Cow dung significamtijuenced

the physicochemical properties of the contaminaeits. Bags treated with 90g of Cow dung gave tiyhdst

values of moisture content followed by those tréatith 60g of Cow dung. The increase in moisturatents on

application of these different weights of Cow duiffered significantly (p<0.05) in all the bagsated. The results
(Table 2) showed that bags treated with 60g of dang had the highest pH values followed by thoggs tieeated
with 90g of Cow dung and 30g of Cow dung respettivEhe increase in pH values differed significgr({p<0.05)

from one weight to the other except for bags tetatéh 60g of Cow dung only which were not sigréfit from

those treated with 90g of Cow dung. The results al®wed that organic carbon of the non-amendedarehded
crude oil contaminated soil increased significarfy0.05) with the application of the different gkis of Cow

dung.

Table 2: Physicochemical properties of crude oil cdaminated soil four weeks after
amendments with different weights of cow dung

Parameters Non-amended 30g/kg 60g/kg 90g/kg
Moisture (%)  1.50+0.14 3.50+0.27 5.00+0.12  6.10+0.27
pH 6.10%0.07 6.304+0.24 7.60+0.18 7.50+0.21
Carbon (%) 3.27%0.03 3.30+0.05  3.4%+0.05 3.58+0.12
Nitrogen (%) 0.21%0.03 0.24%40.02 0.23+0.11  0.25+0.02
Phosphorus (%) 1.38+0.04 1.40%0.15 1.41%0.11 1.42+0.05
Potassium (%) 64%1.42 100"+2.89  200+23.09 350+31.24
Sand (%) 94.5(41.16 92.5048.51 92504252 94.50+1.53
Clay (%) 3.40+0.31 4.2040.64  4.0040.36  3.5040.50
Silt (%) 1.004+0.31 2.10%0.27 2.90%0.51 3.50+064

ab cd mean in arowwith different superscripts are significantly different (p<0.05). Values are means of three replicates 1 standard error.

Bags treated with Cow dung significantly increagbd percentage of nitrogen and phosphorus in caide
contaminated soils (p<0.05). Bags amended with 80@ow dung gave the highest values of nitrogen and
phosphorus followed by bags amended with 60g of @owg, and 30g of Cow dung had the lowest increased
values of nitrogen and phosphorus. Potassium veasiafluenced by the addition of the various wesgbt Cow
dung to the crude oil contaminated soils. Thereevgignificant increases in this metal on additibthese various
weights of Cow dung, with 90g of Cow dung produdcihg highest values in each case. The bags amevitted0g
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of Cow dung gave the lowest increment in the valiithis metal in all observed cases (Table 2). iflceement in
values of this metal were, however, significantq®5) in most cases. The results of the partide ahalysis of all
the bags amended with Cow dung showed that there me significant differences (p>0.05) in the sarldy and
silt values of the crude oil contaminated soil.

DISCUSSION

The percentage of the organic carbon and moistoméent level of the crude oil contaminated soifgngicantly
increased. This report agrees with [14] who obsgimereased in moisture content values within #rege of 20 to
80 percent of saturation capacity is required fdacrabial activity. It was observed that availabléragen,
phosphorus, pH and potassium of the soil signifigatiecreased with crude oil contamination. Therease in
Nitrogen, Phosphorus, pH, and Potassium levelsuafecoil contaminated soil was similar to the fingh of [15].
This study contradicts the reports of [16] who aled an increased in pH due to crude oil contardnat
Although, these observed pH values do not fall detefy within the acceptable standards [17]. Thewmre
significant increased observed in the physicochahpooperties of crude oil contaminated soil amehdéh Cow
dung. This observations also confirm earlier figdif18] that organic manures (e.g. chicken dropgirftave
buffering effect on crude oil contaminated soilisTtise in the pH of the amended soils may favaudegradation

by microorganisms as observed in similar studieg ttigher pH range (6 9) provides better conditions for

mineralization of hydrocarbons since most bactedpable of metabolizing hydrocarbons develop begtHa
conditions close to neutrality [19]. Thus, the ease in the % nitrogen, potassium and phosphontemts of the
amended soil induced by the various weights of Ghwg may enhance the biodegradation of the crute oi
contaminated soil and as such enhance its fertility

CONCLUSION

From the study, it can be concluded that crudecaiitaminated soil may result in reduced soil prydiemical

properties. But this can be remedied by the additiborganic nutrient supplements especially Cowgdand the
quantity of supplement added has significant efecthe remediation process. The result also undes the need
for the use of cheap and available, and environahdriendly organic nutrients as a remedy for tledeterious

effect of crude oil contaminants in the soil.
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