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Abstract

The indiscn’minatey disposal of spent engine oil drain from engine after
servicing has peen found t0 affect plant growth. A potted expen‘ment was
developed at college of Education (Technica!) Lafiagi, t0 investigate the
minimum concentration of spent engine oil that could be inhibitory t0
groundnut growth. plastic containers filled with sandy-loam soil were
contamfnated with various concentrations of spent engine 0il (SEO) (om,
25ml 50ml, 75ml and 100ml). Each treatment had three replicates arrangedin
complete randomized plock design. Germination studies carried out showed

that the number of seeds Of groundnut that grew into seedling decred sed with

area assessed fora period of one month were signiﬁcant!y (p< 0.05) reduced
as the concentration Jevel of the contaminant increased compared 10 control
(Oml) except for 25ml of SEO which did not show srgmﬁcant shoot height
difference. polluted soil with 100mi of SEO was found to be phytotoxic as
shown by signiﬁcant marked reduction in all the aforemennoned growthi
parameters. The resulls of this study suggest that spent engine oil at 25m!
concentration could be considered inhibitory to groundnut growth. Also,
higher concentration of this pollutant could become phytotoxfc. Therefore, for
crop safety and food security, there is need for adequate en!ightenment on the
indiscriminaté disposal of spent engine oil.

Keywords: Groundnut, Growth, Inhibition, used enginé oil and
Contamination. .

Introduction

Oil spill in the Niger-Delta region of Nigeria and indiscriminate disposal of
spent engine oil into  water drains and yacant plots around automobile
mechanic workshops, where spent oil from mMotor yehicles and generalors
are spilled have been found O he hazardous to both plants and animals

L8

e

e AN IR SIS i Al



Journal of Science, Technology, Mathematics and Education (jostmed) Volume 8(2),

(Anoliefor et al., 2001; Emmanuel et al., 2006). It has been shown that the
existing practice of indiscriminate disposal of spent oil does not only increase
pollution incidents in the environment but is equally more prevalent than
crude oil pollution (Odjegba and Sadiq , 2002). Reasons that could be adduced
for this scenario is derived from upsurge in number of vehicles owners and
epileptic power failure that necessitates the use of electric power generators

in most homes, shops and industries that make use of this lubricant (Anoliefor
etal.,, 2001).

The environmental effects of oil on growth and performance of plants have
been well documented. Germination of Amaranthus hybridus seeds were
significantly affected in spent engine oil polluted soil (Odjegba and Idowvy,
2002 ). Agbogidi et al., (2005) and Agbogidi et al., (2006) showed that crude
oil application to soil, significantly reduced crop growth and yield in okra and
five cultivars of soyabeans respectively. Daniel-Kalio and Pepple (2006)
reported a significant higher means of plant height, leaf area and dry weight of
Commelina benghalensis (day flower) at Omg/g oil pollution than at 50mg
oil/g pollution level. Further still, Ibemesin (2010), reported that vegetative
cutting of Paspalum conjugation (sour grass) grew well in absence of oil and
salinity and that 75% of the test plant survived in low oiling but heavy oiling
resulted in mortality.

Plants respond differently to pollutants. Contamination of soil with spent

cengine oil has been reported to cause growth retardation in plants with the

effect more adverse for tomato (Lycopersicum esculentum L.) than pepper
(Capsicum annum L) (Anoliefor & Vwioko, 1995). Similarly, Ogbo (2009)
observed that 2% level of diesel fuel reduced radical length in Sorghum bicolor
and Zea mays than in Arachis hypogaea and Vigna unguiculata.

Groundnut (Arachis hypogaea L) is an annual legume crop, belonging to the
family Paplilonaceae. It is a major oil seed crops and such it is used as
vegetable cooking oil. Its seeds are consumed either boiled or fried as
refreshment in Nigeria. As legume it enriches the soil thus making it a popular
crop among poor farmers who cannot afford to purchase fertilizers (Khan et
al., 2004 & Opeke , 2006). The choice of this crop for this study was because
the plant is one of the major crops widely grown in the study area (Obi et al.,
2008). The present study was therefore, carried out with the sole objective to
provide additional information on the response of this crop to spent engine oil
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Percentage germination = Number of seeds that germinated /number of
Seeds sown x 100

It should pe noted that watering was undertaking at two days interval with
20m! of Water per replicate,

€stimate wag multiplied bY number of leaves to obtain the total lear area per
plant. Thesa growth Parameters Were assassed at four—day interval for Sixteen
days,

and Torrie, 1980). The means were Separated using least Significance
difference (LSD) at 0.05 level), The germination study was dnalyzed Using
simple Percentage to determine the effect of SEQonA, hypogaea

Resuits

(Om!) hag the highest Percentage germination (100%). The Percentage
9€rmination reduced from 60% in 25m| t0 40% in 50m! and 75ml and 33% in
SEQ.
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Table 1: Effect of spent engine oii on germination of A. hypogaea.
Treatment Mo. of Seed Sown No of Seed Germinated Percentage
Germinaticn (%)

0 15 15 100

25 15 9 60

50 15 6 40

75 15 6 40

100ml 15 5 33

Effect of Spent Engine Oil on Seedling Growth of A. hypogaea:-

Mean plant height decreased significantly with an increase in the
concentrations of spent engine oil (Table 2). The mean height of the Control
group of plants (14.4cm) was significantly (p< 0.05) greater than those of
plants grown in soils polluted with 50mi, 75ml and 100ml! spent engine oil
(9.6cm, 7.9cm and 5.2cm, respectively). However no significant mean plant
height difference was found between the Control and soil polluted with 25mi
(12.5cm) (Table 2). Among the polluted soils, significance differences in plant
height were not found (P< 0.05) with respect to A . hypogaea grown in soil
polluted with respective concentrations of spent engine oil. As observedin this
study, plant height of A. hypogaea grown in soil polluted with 100ml spent
engine oil was significantly affected compared to other treatments studied (
Table 2). The resulis showed that spent engine oil inhibited plant growth as

evidenced by the reduction in plant height and the effect was concentration
dependent.

The highest mean number of leaves of A. hypogaea was obtained from the
Control treatment (37.6 n/p) and this was statistically (p<0.05) different from
that obtained in soil poliuted with 25ml, 50ml, 75mi and 100mi spent engine
oil (26.2, 24.8 19.7 and 12.4n/p respectively). Significant reduction in leaf
production was observed in A. hypogaea grown in soil polluted with 100ml
SEO compared to other treatments (Table 2).

Table 2 shows that mean stem girth of the Control plant was 1.42cm and this
was significantly higher compared to that from soil polluted with 25m!, 50mi,
75m! and 100m! spent engine oil with mean values of 1.5cm, 1.09cm, 0.93cm
and 0.85cm respectively. The fact that mean stem girth of A, hypogaea grown
in soil polluted with 100ml spent engine oil was adversely affected, probably
indicates that the contaminant at this level is phytotoxic.

The.mean leaf area of the plants also declined with increase in concentration
gy
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concentrations studied. These findings are in congruent with the data
presented for Glycine max , Vigna unguiculata and Zea mays (Njoku et al.,
2008; Kayode et al., 2009 ), Similarly, Al.-Qahatami and Refdan (2011) had
reported significant reduction in plant height and dry matter contents of Vinca
rosea in soil contaminated with oil refinery siudge compared with the control
treatment.

With respect to number of leaves production, statistical difference was
observed between the poliuted soil and the Control. This goes further to show
that spent engine oil is inhibitory to plant growth and this could be attributed
to large amount of hydrocarbons in used oil, including the highly toxic poly
aromatic hydrocarbon (PAHSs) as reported by Ang et al., (2000)

Stem girth of A. hypogaea followed the same trend as that of plant height and
number of leaves. These findings were at variance with the data presented for
Zea mays, where Okonokhua et al, (2007) reported no significant difference
in maize stem girth at all spent engine oil pollution rates studied, though stem
girth values were found to decrease as the concentration increases. The
significant difference observed in this study could be attributed to the factthat
crops differed in their responses to pollutants as reported by Adenipekun and
Kassim, (2006). Also, the stage of growth of the test crop is another plausible

explanation that could account for the significant difference that was
observed.

Leaf area production was significantly inhibited by spent engine oil at all
concentrations studied. The findings supported the data presented for
Chromolaena odorata and Arachis hypogaea (Anoliefor et al., 2003; Osubor
and Anoliefor, 2003) where the authors reported a marked reduction in leaf
area at higher concentration of crude oil and spent |ubricating oil, respectively.
The growth parameters assessed in this study, were adversely affected
because spent engine oil has been found to interfere with factors such as soil
aeration, mineral availability, plant water relation and soil temperature that

are suitable for plant growth and development( Rowell, 1977; Amakiri and
Onofeghara, 1984; Esenowo et al., 2006).

Conclusion
From the findings of this study, itis crystal clear that spent engine oil as low as
25ml is capable of becoming deleterious to groundnut growth. Thus, there is

need to enlighten the citizenry on indiscriminate disposal of this pollutant so
as to ensure crop safety and food security.
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