
American-Eurasian Journal of Sustainable Agriculture, 3(3): 428-434, 2009

ISSN 1995-0748

© 2009, American-Eurasian Network for Scientific Information
This is a refereed journal and all articles are professionally screened and reviewed

ORIGINAL ARTICLES

428

Corresponding Author: K.L.Njoku, Environmental Biology Laboratory, Department of Cell Biology and Genetics,
University of Lagos, Akoka Lagos, Nigeria. 
Email: njokukelech@yahoo.com

Comparative Effects of Diesel Fuel and Spent Lubricating Oil on the Growth of Zea
Mays (Maize)

K.L. Njoku, M.O. Akinola and T.O. Ige

Department of Cell Biology and Genetics, University of Lagos, Akoka Lagos

K.L. Njoku, M.O. Akinola and T.O. Ige, Comparative Effects of Diesel Fuel and Spent Lubricating

Oil on the Growth of Zea Mays (Maize), Am.-Eurasian J. Sustain. Agric., 3(3): 428-434, 2009

ABSTRACT

The effects of diesel oil and spent lubricating oil on some growth parameters of Zea mays (maize) were

compared in this study. The parameters assayed for included seed germination, shoot length, dry weight, leaf

area, leaf area index, leaf area ratio and chlorophyll content. Plants grown in soils treated with the petroleum

products were significantly affected (p<0.001, p<0.01 and p<0.05) when compared with those grown in non-

treated soil. Significant differences were also noticed between plants grown in the diesel fuel treated soil and

plants grown in spent oil treated soil (p<0.05, p<0.01 and p<0.001with plants grown in spent oil treated soil

growing better than those grown in diesel fuel treated soil. The results obtained show that maize is more

sensitive to diesel fuel pollution than spent lubricating oil pollution. This shows that there is differential

toxicity of petroleum products on plants.

Ke ywords: Comparison, Diesel fuel, Spent lubricating oil, Zea mays, Germination, Growth, Sensitivity,  

Introduction

The contamination of the natural environment by petroleum-derived substances contributes to the

degradation of land (Sztompka, 1999). Changes in some soil properties resulting from contamination of soil

with petroleum-derived substances bring about some changes in the biological composition of soil. This can

lead to water and oxygen deficits as well as to a shortage of available form of nitrogen and phosphorus

(Wyszkowska and Kucharski, 2000). Oil pollution prevents normal oxygen exchange between soil and

atmosphere due to hydrophobic properties of oil (Atlas, 1977). It also inhibits seed germination and plant

growth (Odjegba and Sadiq, 2002; Hazel, 2005). 

Diesel is a major product of crude oil and it constitutes a major source of environmental pollution. It

consists of 75% saturated hydrocarbons primarily paraffin and 25% aromatic hydrocarbon. The dependence of

diesel for powering of vehicles and generators can lead to spill into the environment during transportation,

cleaning of tanks, leaks from storage tanks and war ships and discharge by mechanics. According to (Ogbo,

2009) contamination of soil by diesel oil can kill roots and this prevents the plants from taking up water and

other nutrients from soil. Diesel oil disrupts plant-water relationship in soil. Diesel is phyototoxic and reduces

plants growth (Baker, 1982). It makes soil conditions unsatisfactory due insufficient aeration and also reduces

seed germination (Udo and Fayemi, 1975). Diesel oil kills plant cells on contact (Ogbo, 2009) thereby

inhibiting growth or causing death of such plant.

Spent oil is produced when new mineral-based crankcase is subjected to high temperature high mechanical

strain (ATSDR, 1997). It is a mixture of different chemicals (Wang et al., 2000) including petroleum

hydrocarbons, chlorinated biphenyls, chlorodibenzofurans, lubricative additives, decomposition products and

heavy metals that come from engine parts as they wear away (ATSDR, 1997). Spent oil is a common and

toxic environmental contaminant not naturally found in the environment (Dominguez-Rosado and Pichtel, 2004).
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It gets to the environment due to discharge by motor and generator mechanics (Odjegba and Sadiq, 2002) and

from the exhaust system during engine use and due to engine leaks (Anoliefo and Edegai, 2000; Osubor and

Anoliefo, 2003). Achuba and Peretiemo-Clarke (2008) reported that spent oil inhibited the activities of soil

catalase and dehydrogenase significantly. 

Due to the difference in the composition of the different petroleum products, the petroleum products affect

the environment in different manners. For instance, Wyszkowski and Ziolkowska (2008) reported that petrol

and diesel oil affected the organic carbon and mineral components in soils at different rates. This means the

growth and development of organism depending on such soils can be affected at different rates by petroleum

products. Because of the difference in the composition of the different petroleum products and the difference

at the rate petroleum products affect soils, this study was carried out to compare the extent spent oil and diesel

oil affect the growth of plants.

The choice of maize as the test crop for this study is because of its wide acceptance as food and high rate

of product all over the world. According to FAO (2002), maize is an important food, fodder and industrial

crop. It is only second to wheat in terms of cereal production (Rouanent, 1992). It is widely grown and

consumed in Nigeria and also serves as good raw materials for industrial activities (Miracle, 1996; Obi, 1991)

Methodology

The study was conducted in a screen house in the botanical garden of the University of Lagos using

plastic buckets. Thirty three buckets were used and each bucket was filled with 5kg of loamy soil. Three

buckets were not polluted with any of the petroleum products and served as the control treatment and the

remaining thirty buckets were divided into two groups. One group was polluted with diesel oil pollution and

the other group received spent oil. Each group was subdivided into five subgroups and each subgroup of three

buckets was polluted with 10ml, 20ml, 30ml, 40ml and 50ml each pollutants. The three buckets served as the

replicates. 

Ten seeds of Z. mays were sown into each bucket. The number seedlings that emerged from each bucket

was counted ten days after planting and the percentage germination was calculated using the formula.

% germination =  Number of seedlings that emerged from soil   X 100

                            Number of seeds sown

Plant samples were collected from each bucket by carefully uprooting the plants from the soil to avoid

loosing the root tips. One plant sample was collected from each bucket every two weeks. The first samples

were collected two weeks after the germination of the seeds. The shoot length, dry matter content, leaf area

and chlorophyll content of the plant samples were determined every two weeks. The shoot length was

determined by measuring the plants from the base of each plant to the tip as was described by Njoku et al

(2008) while the dry matter content was determined as was described by Merkl et al (2004) by oven drying

at 60 C the plants to constant weight for 24 hours. The leaf area was determined as was described by Pearcyo

et al (1989) by using the formula 0.5 x L x B (L = length and B = breadth). The leaf area indices of the plant

were determined as was described by de Jesus et al. (2001) while the leaf area ratio was determined as was

described by Kang and van Iersel (2004) respectively as follows

Leaf Area Index = Leaf Area

                              Area of soil occupied by plant

Leaf Area Ratio  =  Leaf Area

       Total dry weight of plant

The chlorophyll content in the leaves of the Zea mays from the contaminated soils and uncontaminated

soil was determined using a modified form of Saupe (2004) method. The chlorophyll pigments of the plant

were extracted using 80% acetone. The optical density of the chlorophyll was determined with

spectrophotometer set at 663nm and 645nm against 100% acetone solvent blank. The amount of chlorophyll

in the extract on the basis of milligram of chlorophyll per gram of leaf tissue extracted was determined using

the equations:

663 645mg chlorophyll a/g leaf tissue = 12.7D  - 2.69D

645 663mg chlorophyll b/g leaf tissue = 22.9D  – 4.68D

mg total chlorophyll /g leaf tissue = chlorophyll a + chlorophyll b.
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Statistical analyses of the results were done with a t-test and two-way ANOVA followed by bonferonni

posthoc test at 0.1%, 1% and 5% levels of significance using the graphpad prism 4.0 software

Results

The seeds planted in soils polluted with spent oil germinated better than those planted in soils polluted

with diesel oil. However pollution of the soils with 40ml and 50ml of the petroleum products led to higher

to germination of the seeds in diesel oil treated soil than in spent oil treated soil (Figure 1). T-test analysis

revealed that there is no significant difference in the percentage of seeds that germinated from the diesel oil

treated soils and those that germinated from the spent oil treated soil (p>0.05).

Fig. 1: The percentage germination of seeds of Zea mays planted in soils polluted with diesel oil and spent

oil. 

Plants grown in 10ml and 20ml diesel oil treated soil had longer shoot lengths than those grown in soils

treated with corresponding levels of spent lubricating oil. The reverse was the case for plants grown in the

soils treated with 30ml, 40ml and 50ml of the petroleum products (Table 1).  The shoot length of the plants

grown in uncontaminated soil had positive correlation with the shoot of the plants grown in the treated soils

except for the shoot length of plants that were grown in 40ml and 50ml diesel oil treated soil. The shoot

length of the plants grown in soils treated with 40ml and 50ml of diesel oil also had negative correlation with

the shoot length of plants grown in soils treated with 40ml and 50ml spent lubricating oil. For plants grown

in soil treated with 10mls to 30mls of diesel oil, the shoot lengths were positively correlated with the shoot

lengths of the plants grown in soil treated with spent lubricating oil.

Table 1: The shoot lengths (cm) of Z. mays grown on soils polluted with diesel oil and spent lubricating oil.
Treatment/ control 10ml 10ml 20ml 20ml 30ml 30ml 40ml 40ml 50ml 50ml 
weeks diesel spent oil diesel spent oil diesel spent oil diesel spent oil diesel spent oil
Week 2 54.33±1.224 51.57±0.504 35.40±0.321c 46.03±0.674 41.20±0.808 b 36.27±0.722 44.57±0.338 a 32.6±1.097 52.63±0.689c 31.07±0.821 61.77±0.835†c
Week 4 62.80±0.737 57.80±1.115* 40.37±0.784c 51.37±1.129 45.67±0.555 c 42.37±1.041 50.80±0.924 c 36.67±0.895 58.77±0.731†c 33.60±0.231 70.73±0.939c
Week 6 67.63±0.895 62.87±1.068* 44.20 ±0.608c 56.07±1.625 51.13±0.567 b 46.17±0.841 56.10±0.854 b 41.8±0.493 64.57±1.033c 36.2±1.212 72.63±1.068†c
Week 8 73.23±0.754 68.97±0.617† 53.20 ±2.804c 62.40±0.436 55.77±1.556 c 52.23±0.706 61.83±1.244 b 47.73±0.841 69.37±0.956†c NS 78.20±0.814 c
Week 10 79.40± 0.721 75.00 ±0.723* 54.67 ±0.895c 67.63±0.689 60.73±0.546 c 57.33±0.536 64.77±1.602 c NS 75.90±1.531c NS 84.90±1.039c
Note: † = significant difference between treatment and control (p<0.05), * = significant difference between treatment and control (p<0.01),   = significant difference between treatment
and control (p<0.001), a = significant difference between diesel & spent oil treated soils (p<0.05), b = significant difference between diesel & spent oil treated soils (p<0.01), c=
significant difference between diesel & spent oil treated soils (p<0.001). NS = no survivor

Although the dry weight of the plants grown in spent lubricating oil treated soil was generally higher than

the dry weight of the plants grown in diesel treated soil, significant differences were only noticed in the dry

weight of plants grown in soils treated with 20 to 50mls of the petroleum products (p<0.01 and p<0.001)

(Table 2). The dry weights of the plants grown in soil polluted with either diesel oil or spent oil significantly

differed  from  the  dry of plants grown in the uncontaminated soil (P<0.05, p<0.01 and p<0.001). The dry
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Table 2: The Dry weight (g) maize plant grown in spent oil and diesel oil polluted soils.
Treatment/ control 10ml 10ml 20ml 20ml 30ml 30ml 40ml 40ml 50ml 50ml 
weeks diesel spent oil diesel spent oil diesel spent oil diesel spent oil diesel spent oil
Week 2 0.75±0.029 0.64±0.023 0.73±0.321 0.60 ±0.015† 0.71 ±0.021 0.50 ±0.026 0.79 ±0.018c 0.50 ±1.097 0.90 ±0.058†c 0.42 ±0.031 0.90 ±0.058 c
Week 4 0.74 ±0.038 0.60 ±0.017† 0.60  ±0.784 0.55 ±0.015* 0.71 ±0.012b 0.47 ±0.023 0.73 ±0.021c 0.46 ±0.039 0.80 ±0.047c 0.33 ±0.015 0.77 ±0.037 c
Week 6 0.87 ±0.026 0.55 ±0.026 0.52 ±0.012 0.49 ±0.018 0.61 ±0.023 0.43 ±0.022 0.67 ±0.018*c 0.40 ±0.019  0.70 ±0.032*c 0.26 ±0.015 0.71 ±0.038*c
Week 8 1.22 ±0.192 0.51 ±0.023 0.46 ±0.010 0.44 ±0.021 0.54 ±0.023 0.39 ±0.021 0.60 ±0.009 c 0.34 ±0.023 0.61 ±0.047†c NS 0.66 ±0.034*c
Week 10 1.09 ± 0.055 0.46 ±0.023 0.41 ±0.015  0.39 ±0.015 0.48 ±0.015 0.35 ±0.018 0.53 ±0.015 b NS 0.59 ±0.029c NS 0.60 ±0.027 c
Note: † = significant difference between treatment and control (p<0.05), * = significant difference between treatment and control (p<0.01),   = significant difference between treatment
and control (p<0.001), a = significance difference between diesel & spent oil treated soils (p<0.05), b = significant difference between diesel & spent oil treated soils (p<0.01), c=
significant difference between diesel & spent oil treated soils (p<0.001).  NS = no survivor

weight of the plants grown in soil treated with the petroleum products negatively correlated with those of

plants grown in the uncontaminated soil.
Table 3 shows that the leaf area of maize was generally adversely affected by the petroleum products. The

plants grown in soils treated with 10ml and 20ml of diesel had higher leaf areas than those grown in soils
treated with 10ml and 20ml spent lubricating oil. For the 30ml, 40ml and 50ml treatments, the plants grown

in soils treated with spent lubricating oil had higher leaf areas than those that were grown in soils treated with
diesel oil.  The leaf area of the plants from the control treatment positively correlated with those the plants

from the petroleum treated soils except for the 40ml and 50ml diesel oil treated soils. There was a positive
correlation between the leaf area of the plants grown in the control soil and those of the plants grown in the

treated soils except for the plants grown in 40ml and 50ml diesel oil treated soils.

Table 3: Leaf area (cm ) of maize grown in diesel oil and spent oil polluted soil2

Treatment/ control 10ml 10ml 20ml 20ml 30ml 30ml 40ml 40ml 50ml 50ml 
weeks diesel spent oil diesel spent oil diesel spent oil diesel spent oil diesel spent oil
Week 2 10.87±0.291 9.42 ±0.097* 4.71±0.048 c 7.65±0.104 6.17±0.110 b 5.42±0.119 7.42±0.060 c 4.33±0.141 9.61±0.104†c 4.15±0.127 12.30±0.153*c
Week 4 14.37±1.719 10.50±0.208  5.37±0.104 c 8.60±0.218 6.56±0.195 c 6.38±0.162 8.45±0.144 c 4.86±0.119  10.73±0.145 c 4.65±0.168 14.10±0.208c
Week 6 14.40±0.346 11.40±0.231 5.83±0.399 c 9.33±0.262 7.65±0.090 c 7.04±0.287 9.33±0.142 c 5.36±0.144 11.67±0.219 c 4.84±0.162 14.47±0.203c
Week 8 16.16±0.088 12.70±0.173 6.88±0.144 c 10.40±0.058 8.43±0.296 c 7.92±0.136 10.33±0.219 c 6.37±0.114 12.67±0.176  c NS 15.60±0.173c
Week 10 17.43± 0.318 13.63±0.318 7.28±0.116 c 11.43±0.285 9.16±0.144 c 8.68±0.159 10.767±0.260 c NS 13.87±0.296  c NS 16.60±0.173c
Note: † = significant difference b/w treatment and control (p<0.05), * = significant difference b/w treatment and control (p<0.01),   = significant difference between treatment and
control (p<0.001), a = significant difference between diesel & spent oil treated soils (p<0.05), b = significant difference between diesel & spent oil treated soils (p<0.01), c= significant
diff between diesel & spent oil treated soils (p<0.001).  NS = no survivor

Table 4 indicates that the leaf area index of the plants was inhibited by the petroleum products. The diesel

oil treatments had more adverse effect on the leaf area index development than the spent lubricating oil by
the 10ml and 20ml treatments. There was a positive correlation between the leaf area index of the plants grown

in the untreated soil and those of the plants grown in the treated soils except for the plants grown in 40ml and
50ml diesel oil treated soils. The leaf area index of the plants grown in diesel oil polluted soil was positively

correlated with the leaf area index of the plants grown in soils polluted with spent lubricating oil polluted soil.
However, there was negative correlation between the leaf area index of plant grown in 50ml diesel oil polluted

soil and that of the plants grown in 50ml spent lubricating oil polluted soil. The leaf area index of the plants
grown in the 50ml diesel treated soil also negatively correlated with the leaf area ratio of the plants in the

40ml and 50ml diesel treatments

Table 4: Leaf area index of Z. mays grown in diesel oil and spent oil polluted soil
Treatment/ control 10ml 10ml 20ml 20ml 30ml 30ml 40ml 40ml 50ml 50ml 
weeks diesel spent oil diesel spent oil diesel spent oil diesel spent oil diesel spent oil
Week 2 0.05±0.000 0.04±0.000 0.02±0.000 c 0.03±0.000 0.03±0.000 b 0.02±0.000 0.03±0.000 c 0.01±0.000 0.04±0.000†c 0.01±0.000 0.06±0.000 c
Week 4 0.06±0.003 0.05±0.003  0.02±0.000 c 0.04±0.003 0.03±0.000 c 0.03±0.000 0.04±0.003 c 0.02±0.000 0.05±0.000†c 0.01±0.000 0.06±0.000c
Week 6 0.06±0.003 0.05±0.003 0.03±0.000 c 0.04±0.003 0.03±0.000 c 0.03±0.003 0.05±0.000 c 0.02±0.000 0.05±0.000 c 0.02±0.000 0.07±0.000†c
Week 8 0.08±0.000 0.06±0.000 0.03±0.003 c 0.05±0.000 0.04±0.000 c 0.04±0.000 0.05±0.000 c 0.03±0.000 0.06±0.000 c NS 0.07±0.000 c
Week 10 0.09± 0.006 0.06±0.003 0.03±0.000 c 0.05±0.000 0.04±0.000 c 0.04±0.000 0.05±0.000 c NS 0.06±0.000 c NS 0.08±0.000 c
Note: † = significant difference between treatment and control (p<0.05), * = significant difference between treatment and control (p<0.01),   = significant difference between treatment
and control (p<0.001), a = significant difference between diesel & spent oil treated soils (p<0.05), b = significant difference between diesel & spent oil treated soils (p<0.01), c=
significant difference between diesel & spent oil treated soils (p<0.001). NS = no survivor

The petroleum products showed adverse effect on the leaf area ratio development of maize within the first

four weeks of growth of the plant. The leaf area ratio of the plant improved as the period of study increased
(Table 5). The leaf area ratio development in maize was promoted by the diesel oil treatment more than the

spent lubricating oil treatment as the experiment progressed. The leaf area ratio of the plants grown in the
uncontaminated soil positively correlated with the leaf area ratio of the plants grown in the other treatments.

The leaf area ratio of the plants grown in the soils treated with 10ml, 20ml, and 30ml of the different
petroleum products positively correlated with each other.

The chlorophyll content of maize decreased as the concentration of diesel oil increased and increased with
increase in the concentration of spent oil (Table 6). The chlorophyll of plants grown in treated soils were

significantly affected by the petroleum products (p<0.05, p<0.01, p<0.001). the chlorophyll content of plants
grown in diesel oil polluted soil was also significantly different from the chlorophyll content of plants grown

in spent lubricating oil polluted soil (p<0.05, p<0.01, p<0.001). The chlorophyll of the plants grown in soils
polluted with 40ml and 50ml diesel oil had negative correlation with those grown in soils polluted with other

levels of the pollutants except for those grown in soils with 50ml and 40ml spent lubricating oil respectively
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Table 5: Leaf area ratio of Z. mays grown in diesel oil and spent oil polluted soil
Treatment/ control 10ml 10ml 20ml 20ml 30ml 30ml 40ml 40ml 50ml 50ml 
weeks diesel spent oil diesel spent oil diesel spent oil diesel spent oil diesel spent oil
Week 2 15.47±0.406 15.67±0.145 17.51±0.245 15.30±0.208 10.23±0.186 c 13.50±0.289 10.57±0.088 a 10.90±0.416 11.97±0.133* 13.77±0.418 13.6±0.153
Week 4 20.87±0.233 21.00±0.416 17.87±0.348*b 14.90±1.358 17.00±0.208 18.20±0.473† 16.90±0.289 16.50±0.462 18.00±0.153† 29.83±0.145 23.47±0.328†c
Week 6 24.00±0.577 37.97±0.800 19.53±0.291 c 31.10±0.872 20.07±0.233 c 35.13±1.433 23.30±0.351c 37.00±0.462 39.20±0.666 48.40±1.617 36.13±0.521†c
Week 8 22.63±0.296 42.30±0.577 34.23±0.694 c 52.00±0.289 33.70±1.193 c 52.77±0.906 24.67±0.601c 63.73±1.139 50.90±0.635 c NS 44.53±0.491 c
Week 10 19.33± 0.377 68.17±1.590 48.50±0.751 c 57.12±1.424 46.13±0.581 c 57.67±1.202 30.73±0.751 c NS 69.60±1.457 c NS 55.30±0.577 c
Note: † = significant difference b/w treatment and control (p<0.05), * = significant difference between treatment and control (p<0.01),   = significant diff between treatment and control
(p<0.001), a = significant difference between diesel & spent oil treated soils (p<0.05), b = significant diff between diesel & spent oil treated soils (p<0.01), c= significant difference
between diesel & spent oil treated soils (p<0.001). NS = no survivor

Table 6: The total chlorophyll content of maize grown in diesel oil and spent oil polluted soil
Treatment/ control 10ml 10ml 20ml 20ml 30ml 30ml 40ml 40ml 50ml 50ml 
weeks diesel spent oil diesel spent oil diesel spent oil diesel spent oil diesel spent oil
Week 2 32.21±0.164 34.24±0.059* 7.34±0.073 c 29.66±0.348 11.62±0.135 c 27.56±0.286 14.40±0.158 c 25.41±0.286 23.84±0.154 c 24.08±0.160 29.44±0.122 cWeek
4 32.81±0.149 34.57±0.153  8.33±0.104 c 30.61±0.277 12.16±0.058 c 28.60±0.083 14.81±0.191 c 26.44±0.168 24.34±0.027 c 24.66±0.147 30.10±0.079 c
Week 6 34.00±0.049 35.64±0.065 9.02±0.111 c 32.20±0.535 13.10±0.185 c 29.58±0.156 15.83±0.156 c 27.17±0.078 25.01±0.064 c 25.21±0.116 30.90±0.164 c
Week 8 34.68±0.036 36.13±0.078 9.63±0.209 c 32.29±0.084 13.44±0.076 c 29.98±0.159 16.57±0.144 c 27.14±0.650 25.66±0.073 c NS 31.65±0.158 c
Week 10 36.07± 0.693 36.72±0.143 11.01±0.364 c 32.90±0.032 14.24±0.106 c 30.43±0.203 17.67±0.418 c NS 26.21±0.122 c NS 32.27±0.124 c
Note: † = significant difference b/w treatment and control (p<0.05), * = significant difference between treatment and control (p<0.01),   = significant diff between treatment and control
(p<0.001), a = significant difference between diesel & spent oil treated soils (p<0.05), b = significant diff between diesel & spent oil treated soils (p<0.01), c= significant difference
between diesel & spent oil treated soils (p<0.001).  NS = no survivor

Discussion

The maize plant grown in soils polluted with either of the petroleum products had generally had poorer

growth than those grown is soil not polluted with either of the products. This is similar to the findings of

earlier researchers (Odjegba and Sadiq, 2002, Akinola et al., 2004; Merkl et al., 2004, Agbogidi et al., 2007,

Njoku et al., 2008). This can be attributed to some of the reasons given in earlier studies on the effects of oil

pollution on soil and plants like disruption of water and nutrient uptake (Njoku, 2008) and the depletion of

soil nitrogen and phosphorus content (Baran et al., 2002). Oil contamination is known to alter the physical,

chemical and biological properties of soil. For instance, Merkl et al. (2005a,b) reported that oil contamination

alters soil moisture condition and can lead to non-homogenous distribution of water in soil due to the

hydrophobic nature of oil. In addition, Terge (1984) suggested that oil contamination leads to poor wetness

and aeration of soil.  This leads to water and air deficiency in such soil (Njoku et al., 2008) and low

availability of water to plants. Oil contamination also reduces the soil fertility by causing immobilization of

nutrients by microbes (Agbogidi et al., 2007). Such immobilization of nutrients leads to difficulty in the uptake

of nutrients in oil contaminated soil will be difficult despite the availability of such nutrients in the soil.

The significant differences between the plant grown in the diesel oil polluted soil and the spent oil polluted

soil show that the different petroleum products and petroleum-derived products affect plant growth at different

rates. It also shows that though petroleum products are phytotoxic, their toxicity is not same. This is similar

to the findings of Wyszkowski and Ziolkowska (2008) who reported differential effects of petrol and diesel

oil on the content of organic carbon and mineral components of soil. Also Adedokun and Ataga (2007)

reported differential effect of crude oil, automotive gasoline oil and spent  engine oil on germination and

growth of cowpea (Vigna unguiculata).This could be as result of the difference in the compositions of the

different petroleum products (Overton et al, 1994) which can lead to difference in toxicity of the petroleum

product.  According to Albert (1995) and Sverdrup et al (2003), the differences in the toxic effects of

petroleum products are due to qualitative compositional differences in the various products. Such qualitative

compositional differences between diesel oil and spent oil could be the cause of the differential growth rate

of maize in soils polluted with diesel oil and spent oil observed in this study 

According to Ogbo (2009) diesel oil is phytotoxic to plants at relatively low concentrations. This could

be used to explain the poor growth and low quality of the parameters of Zea mays measured in this study. The

high toxicity of diesel on Z. mays observed in this study may be due to the inhibitory effects of some of

diesel’s polycyclic aromatic hydrocarbons components which are more soluble than aliphatic hydrocarbons

(Wang and Bertha, 1990; Trapp et al., 2001,; Molina-Barahoma et al., 2005). Diesel oil is lighter than spent

oil and can easily move between the soil particles and can therefore easily affect the soil properties than spent

oil.

The difference between the effects produced by the diesel oil and spent oil on the maize plant increased

as the concentrations of the petroleum products increased. For most of the parameters, high level of spent oil

in the soils supported the growth of maize while higher levels of diesel adversely affected the growth of the

plant. The greater growth of the plant grown in spent oil polluted soil than in diesel polluted soil could be due

to the mineral elements found in it. Some of such mineral elements like sulphur, phosphorus, magnesium, iron,

aluminum, zinc, and calcium (Adenipekun et al, 2008) are essential for plant growth. (Bennett, 1993) 

Our findings in this study have shown that although diesel oil and spent lubricating oil adversely affect

the growth of plant, spent lubricating oil has less adverse effects to plant growth than diesel oil. This possibly

could be due the higher mobility of diesel oil which makes it to spread and penetrate faster than spent
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lubricating oil.We therefore suggest that quicker response should be taken during diesel oil spillage than spent

oil spillage. Also stricter measures should be taken to prevent diesel oil spillage to the environment.
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