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ABSTRACT  

The effect of spent engine oil on leaf area of three species of pepper (Capsicum frutescens, Capsicum 

chinense and Capsicum annum) was studied. After growth in 0%, 1%, 3%, 6% and 9%  w/w  oil  

contaminated  soil,  the  growth   of  the  pepper  species  were  inhibited  by  the treatments  of  3% ,  6%  

and  9 %  concentrations .  A significant decrease in mean leaf area was recorded in plants grown in 1% oil 

contaminated soils for the three pepper species. Reduction in mean leaf area of the three pepper species 

due to spent engine oil was in the order C. chinense < C. annum < C. frutescens. The mean leaf area of 

control plants of the three species of pepper were significantly greater (p<0.05) than the plants grown in 

1% treatment waste engine oil.   The discharge of spent engine oil in soils should be prohibited because of 

its adverse effect on growth and development of plants.  

 

Keywords: Capsicum annum, Capsicum chinense, Capsicum frutescens, leaf area, pepper, soil, spent engine 

oil.   

 

INTRODUCTION 

In  Nigeria,  crude  oil  pollution  is  of  common  occurrence  in  the  oil producing  regions  of  the  

country.  Used vehicle  engine  oil  is  disposed  of  indiscriminately;  most  especially  by  roadside  

mechanics  and  other  allied  workers (Anoliefo et al., 2001). Spent engine oil also known as spent lubricant 

oil or waste engine oil is usually obtained after servicing and subsequently draining from automobile and 

generator engines (Sharifi et al., 2007) and much of this oil is poured into the soil. The spent engine oil gets 

to the environment due to discharge by motor and generator engines (Odjegba and Sadiq, 2002) and from 

exhaust system used due to engine leaks (Osubor and Anoliefo, 2003).  Spent engine oil is produced when 

new mineral based crankcase is subjected to high temperature and high mechanical strain (ATSDR, 2007). 
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Spent engine oil affects the biological, physical, chemical and microbiological components of the soil in 

various stages (Odjegba and Sadiq, 2002; Agbogidi, 2010). Hence, affecting the growth, development, 

productivity and yield of plants. Spent engine oil delays germination of seeds and causes reduction in the 

growth of plants (Adenipekun et al., 2008). Among petroleum pollutants, spent oil contains heavy metals, 

polycyclic aromatic hydrocarbons (PAHs) and chemical additives including amines, benzenes, phenols, 

calcium, zinc, lead, baron, nitrogen, phosphorus and sulphur are dangerous to living organisms (Sharifi et 

al., 2007). 

Pepper, (Capsicum  spp)  is  a  member  of  the  solanaceae  family  that  includes  tomatoes,  potato,  

tobacoo  and petunia. It is one of the most important vegetables in Nigeria. They prefer a fertile loam soil 

with a high level of organic material reserves of essential elements. Good drainage is important since water 

logging is likely to cause leaf shedding. The flowers are carried singly and are considered vegetables but are 

berries botanically (Norman et al., 1992).  They are usually classified by fruit characteristics i.e pungency, 

colour shape, flavour, size and their uses. The pepper plant is of great importance. It is used in soups and 

stew and eaten raw in salads. The fruits are an excellent source of vitamins A and C. The fruit of most 

species of Capsicum contain capsaicin, which ranges from 600 to 13,000 ppm in the fruits (Toka and Evivie, 

2014). Capsaicin is a lipophilic chemical that can produce burning sensation in the mouth of unaccustomed 

eaters. Capsaicin is used in modern medicine as a circulatory stimulant and pain reliever. Aerosol extract of 

capsaicin usually known as pepper spray are used by the police as non-lethal means of incapacitating a 

person. The stem and larger branches of mature plants are woody but moderately soft and weak, is used and 

loved worldwide as a principal or incidental ingredient in sauces. Despite their vast differences, most 

cultivars commercially cultivated in the world belong to the species, Capsicum annum, Capsicum frutescens 

and Capsicum chinense (Walsh and Hoot, 2001).  

Anoliefo and Vwioko (1995) reported that the treatment of soil with 4% and 6% spent oil 

conveniently inhibited germination of Capsicum annum. They found out that mean height of leaf area of C. 

annum in soil treated with 3% spent oil gave very low values. Soils contaminated by spent oil inhibited the 

growth of Capsicum sp. Many factors inhibit the ability of the plant to grow in contaminated soil for 

instance soil pH, which when often significantly reduced due to organic wastes containing toxic heavy 

metals can have substantial effect on the plant growth as well as microbial activity (Kayode et al., 2008). 

The objective of this study is to compare the effect of spent engine pollution in soil on the leaf area of 

Capsicum frutescens, C. chinense and C. annum. 

 

 

MATERIALS AND METHOD 

 

Sample Collection 

The plants seeds of C.  frutescens,  C.  chinense and  C. annum were obtained from New Benin market, in 

Benin City, Edo State. The spent engine oil was obtained from petrol engine vehicles that were five years 

and above at different mechanic workshops in Isihor, Oluku, Benin City, Edo State. 

 

Plant Soil Treatment 

The  seed  viability  test  was  determined  using floatation technique by  putting  the  seeds  in  a  

bowl  of  water  and  left  for  twenty  minutes. Submerged seeds were collected and assumed as viable seeds 

(Oludele and Ogundele, 2003). Top soil samples were collected from the botanical garden of the department 

of Biology, College of Education, Ekiadolor. The soil samples were air dried and sieved using a 2 mm sieve 

to remove stones, roots, and other materials that may be detrimental to seed germination (Agbogidi and 
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Ilondo, 2013). The soil samples were treated with 1%, 3%, 6% and 9% (w/w) concentration of spent engine 

oil. Soil samples with water served as control (0%, no spent lubricating oil). Viable seeds of Capsicum 

frutescens, C chinense and C. annum were sown in the spent engine oil and in the control before planting in 

perforated 12cm by 25cm polythene bags. Twenty seeds were planted per bag for the three experimental 

plants (Anoliefo and Edegbai, 2000) and this was done in triplicates.   

Appearance  of  cotyledon  or  epicotyl  above  soil  level  occurred  eight  days  after  sowing.  

Germination records were taken on daily basis up to 10 days. Seeds which did not germinate within this 

period were regarded as no growth.  

 

Leaf area measurement 

The leaf area measurement was by gravimetric method (Jonckheere et al., 2004) based on the 

correlation between dry weight of leaves and leaf area using predetermined leaf mass per area (LMA) 

determined from a sub-sample.  

 

Statistical Analysis  

The  data  collected were  analyzed  using  one  way  analysis  of  variance  and  the  significant  

means  separated  with  the Duncan’s multiple range tests (Ogbeibu, 2005) 

 

RESULTS 

 Tables 1 – 3 represented the effect of spent engine oil on the leaf area (cm
2
) of C. frutescens, C. 

chinense and C. annum respectively. The leaf area significantly reduced (p < 0.05) when compared with the 

control at 1% treatment. There was no growth of the pepper species at 3%, 6% and 9% treatments. At the 

end of 56 days treatment with 1% spent engine oil, leaf area of C. frutescens was  107.36 ± 0.011 cm
2
, the 

leaf area of C. chinense was 65.60 ±  0.007 cm
2
 and   the leaf area of C. annum was 66.24 ±  0.040 cm

2
. 

C.chinense was the most affected by the spent engine oil. 
   

 

 

Table 1: Effect of Spent Engine Oil on the Leaf Area (cm
2
) of C. frutescens                                                 

 

Treatment (%) 

Time (days)/ Leaf area (cm
2
) 

14 28 42 56 

0 140.16 ± 0.018 246.24 ± 0.011 764.64 ± 0.017 1326.56 ± 0.018 

1 27.04 ± 0.007 36.64 ± 0.007 59.20 ± 0.011 107.36 ± 0.010 

3,6,9 - - - - 

- = no growth 

 

 

Table 2: Effect of Spent Engine Oil on the Leaf Area (cm
2
) of C. chinense 

 

Treatment (%)

Time (days)/ Leaf area (cm
2
) 

14 28 42 56 

0 91.36 ± 0.011 243.68 ± 0.004 718.28 ± 0.014 1186.08 ± 0.024 

1 27.68 ± 0.004 41.12 ± 0.011 52.80 ± 0.004 65.60 ± 0.007 

3,6,9 - - - - 

- = no growth 
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Table 3: Effect of Spent Engine Oil on the Leaf Area (cm
2
) of C. annum 

 

Treatment (%) 

Time (days)/ Leaf area (cm
2
) 

14 28 42 56 

0 113.12 ± 0.018 194.88 ± 0.012 619.84 ± 0.011 1091.20 ± 0.014 

1 27.68 ± 0.008 42.40 ± 0.004 53.44 ± 0.007 66.24 ± 0.040 

3,6,9 - - - - 

- = no growth 

 

Discussion 

When C. frutescens, C. chinense and C. annum seeds sown in 3%,6% and 9% treatments their 

germination and growth were completely inhibited. The average leaf area of control plants for the three 

pepper species were significantly greater (p<0.05) than the average leaf areas in soil polluted with 1% waste 

engine oil. The decrease in the leaf area could be attributed to reduced cell size as a result of cell or 

anatomical aberrations caused by spent engine oil (Ogbuehi et al., 2011). This agreed with the studies of 

Agbogidi et al. (2005) who reported that differential changes in the rate of leaf growth may be associated 

with anatomical and morphological changes caused by the soil.The waste engine oil in soil resulted in 

greater changes in soil condition which imposed stressful conditions that interfered with water uptake and 

gaseous exchange. This may have created a condition of physiological drought. There may also be 

accompanying stomata closure and a decrease in leaf, stem and root dry weights in poorly aerated soils 

(Smith et al., 1989). The results of this study agreed with the data presented for chromolaena odorata and 

Arachis hypogaea (Osunbor and Anoliefo, 2003) where the authors reported a significant leaf area reduction 

at higher concentration of crude oil and spent lubricating oil respectively.  

The spent engine oil affected plant growth at 1%, 3%, 6% and 9% concentrations studied because it 

interfered with factors such as aeration, mineral availability, plant water relation and suitable warmth that 

are suitable for plant growth and development (Esenowo et al., 2006). Aneliofo and Edegbai (2000) 

observed that polluted soil with waste engine oil experienced physiological drought in terms of disruption of 

plant water relation and root respiration that are necessary for growth and development. The findings 

supported the data reported by Anoliefo and Vwioko (1995) that treatment of soil with 4% and 5% spent 

lubricating oil consistently inhibited germination of Capsicum annum and Lycopersican esculentum.. 

Osunbor and Anoliefo (2003) reported a marked reduction in leaf area at higher concentrations of crude oil 

and spent lubricating oil respectively for Chromolaena odorata and Arachis hypogaea .Leaf area depression 

following stressed conditions  has been reported for  hot pepper and tomatoes (Anoliefo and Vwioko, 1995) 

and aquatic macrophytes (Bamidele and Agbogidi, 2000). Odjegba and Sadiq, (2002) reported that oil 

pollution physically act by absorbing light wavelengths essential for photosynthesis. The results of this study 

agreed with the study of Daniel – Kalio and Pepple (2006) who reported a significantly higher mean height, 

leaf area and dry weight of Comelina begalensia (Day flower) from plants in non – polluted than in polluted 

soils. Automobile repair activities have therefore contributed markedly to the problems of soil contamination 

(Mbah et al., 2009) 

 

CONCLUSION 

Spent engine oil pollution had effect on the pepper species as they grew with significantly reduced 

average leaf area leading to the death of the plants before fruiting. Leaf is a site of photosynthetic activity. 

The reduction in leaf area brings about a consequent reduction in surface area available for photosynthesis 

hence reducing photosynthetic activity. The reduction in leaf chlorophyll content of the plants grown on 
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waste oil contaminated soil may also have serious implications for photosynthesis. Spent engine oil should 

therefore be properly disposed to avoid soil pollution.  

 

REFERENCES 

 

Adenipekun, C. O., Oyetunji, O.J and Kassim, L. S (2008) Effect of spent engine oil on the growth 

parameters and chlorophyll content of Corchorus olitorius Linn. Environment 28: 446 – 450.  

 

Agbogidi, O. M (2010) Screening six cultural of cowpea (Vigna ungiuculata (L) Walp) for adaption to soil 

contaminated with spent engine oil. Academic Arena 2(4): 33 – 40. 

 

Agbogidi, O. M and Ilondu, E. M (2013) Effects of spent engine oil on the germination and seedling growth 

of Moringa oleifera (Lam). Scholarly Journal of Agricultural Science 3(6); 239 – 243.  

 

Agbogidi, O. M and Nweke, G. A (2005) Effect of crude oil polluted oil on the performance of Okra 

(Abalmoschus esculentus L. Moench) in Delta State. African Journal of Natural Science 8: 31 – 35. 

 

Agbogidi, O. M., Okonta, B. C and Dolor, D. E  (2005) Socioeconomic and environmental impact of crude 

oil exploration and production on agricultural production. A case study of Edgeba and Kokori 

communities in Delta State of Nigeria. Global Journal of Environmental Sciences 4: 171 – 176. 

 

Anoiefo, G.O., Isikhuemhen, O. S. and Agbuna, S. O. (2001). Small-scale industrial village in  Benin city, 

Nigria Establishment, failure and phytotoxicity assessment of soils from the abandoned site. Water, 

Air, Soil Pollution 131: 169-183. 

 

Anolefo, G, O. and Edegbai, B. O. (2000). Effect of spent engine oil as a soil contaminant on the growth of 

two egg plant species, Solanum melongena ( L) and S. incanum (L). Journal of Agriculture Forestry 

and Fishery 1: 21-25. 

 

Anoliefo, G.O. and Vwioko, D.E. (1995) Effects of spent lubricating oil on the growth of Capsicum annum 

and Lycopersicom esculentum Miller. Environmental Pollution 88: 361-364. 

 

ATSDR (1997) Toxicological profile for used mineral based crankcase oil. Agency for Toxicological 

Substances and Diseases Registry. Department of Health and Human Services, Public Health Services 

Press, Atlanta, GA USA.  

 

Bamidele, J. F. and Agbogidi, O. M. (2000). Toxicity of Odidi petroleum oil and its water soluble fraction 

on three aquatic macrophytes. Nigerian Journal of Science and Environment 2:113-121. 

 

Daniel – Kalio, L. A and Pepple, S. F (2006) Effect of bonny light crude oil pollution of soil in the growth of 

dayflower (Commelina bengalensis) in the Niger Delta, Nigeria. Journal of Applied Science and 

Environmental Management 10: 111 – 114.  

 



European International Journal of Science and Technology               ISSN: 2304-9693         www.eijst.org.uk 

 

 

6 

Esenowo, G. J., Sam, S. M and Etuk, A. I (2006) Effect of crude oil on seedling of Telfaria       ocidentalis: 

In Botany and Environmental Health Akpan G and C.S.J Odoema (Eds) University of Uyo Nigeria pp 

93 - 96. 

 

Jonckheere, I., Fleck, S., Nackaerts, K., Muysa, B., Coppin, P., Weiss, M., and Baret, F. (2004). Review of 

methods for in situ leaf area index determination Part I. Theories, sensors and hemispherical 

photography. Agricultural and Forest Meteorology 121: 19–35. 

 

Kayode, J., Olowoye, O and Oyedeji, A (2008) Effect of used engine oil pollution on growth and early 

seedling performance of Vigna unguculata and Zea mays. Research Journal of Soil Biology 1: 15 – 

19.   

 

Mbah, C. N., Nwile, J. N and Nweke, G. A (2009) Amelioration of spent oil in contaminated ultisol with 

organic wastes and its effect on soil properties and maize (Zea mays L) yield. World Journal of 

Agricultural Science 5: 163 – 168.   

 

Norman, D. M., Mason, J. R. and Clark. L. (1992). Capsaicin effects on consumption of food by cedar 

waxwings and house finches. The Wilson Journal of Ornithology 104:549-551. 

 

Odjegba, V. and  Sadiq, A. O. (2002). Effects of spent engine oil on the growth parameters, chlorophyll and 

protein levels of Amaranthus hybridus L.  The Environmentalist 22, 23-28. 

 

Ogbeibu A.E (2005) Biostatistics: A Practical Approach to Research and Data Handling. Mindex Publishing 

Co Ltd Benin City 264 pp. 

 

Ogbuehi, H. C., Ezeibekwe, I. O and Ejiogu, M. C (2011) The effect of spent engine oil pollution on growth 

performance of groundnut (Arachis hypogea) grown in Owerri, Imo State. Global Research Journal of 

Science 1: 24 – 27. 

 

Oludele, O. E and Ogundele, D. T (2013). The impact of diesel contaminated soil on seedling growth of 

okro (Abelmoschus escelentus), pumpkin (Amaranthus hybridus), maize (Zea mays) and pepper 

(Capsicumannum).International Journal of Scientific Research 2(11): 237 –239. 

 

Osunbor, C.C. and Anoliefo, G.O. (2003). Inhibitory effect of spent lubricating oil on growth and respiratory 

function of Arahis hypogeal L. Official Journal of Faculty Science University of Benin, Nigeria 1:73-

79. 

 

Sharifi, M., Sadeghi, Y and Akbanpour, M (2007) Germination and growth of six plant species on 

contaminated soil and spent oil. International Journal of Environmental Science and Technology 4(4): 

463 – 470.  

 

Smith, B., Stachowisk, M. & Volkenburgh, E. (1989). Cellular processes limiting leaf growth in plant under 

hypoxic root stress. Journal of Experimental Botany 40: 89-91. 



European International Journal of Science and Technology                     Vol. 5 No. 6                 August, 2016 

 

 

7 

Toka, E. R and Evivie, S. E (2014) Effects of varying concentrations of spent engine oil on some growth 

parameters of long pepper (Capsicum frutescens L). Nigerian Journal of African Food and 

Environment 10(1): 53 – 58.  

 

Vwioko, D. E and Fashemi, D. S (2005) Growth response of Ricinus communis L (castor oil) in spent 

lubricating oil polluted soil. Journal of Applied Sciences and Environmental Management 9(2): 73 – 

79. 

 

Walsh, B. M. and Hoot, S. B. (2001). Phytogenetic relationships of Capsicum (Solanaceae) using DNA 

sequences from two noncoding regions: the chloroplast atpB-rbcl spacer region and nuclear waxy 

introns. International Journal of Plant Sciences 162: 1409-1418. 

  

  

 


