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ABSTRACT: Soil contamination is a growing concern in many African countries including Nigeria, leading to 

nutrient deficiencies and toxicities that impact crop growth and reduced yield. Hence, the objective of this paper was 
to evaluate the growth and yield performance of Azadirachta indica A. Juss seedlings in a spent engine oil 

contaminated soil at Jericho, Ibadan, Oyo State, Nigeria using appropriate standard methods. Results obtained for 

growth parameters indicate that collar diameters were significant at 3Weeks after Transplanting (WAT), number of 
leaves was significant at 2-6 WAT while plant height reveals that 3-6WAT were also significant when compared the 

control (No treatment). Total biomass results showed no significant difference between the root and the stem and the 

heavy metals in the spent engine oil are low ranging from slight to severe contamination (Fe < Pb < Cd < Cu < Zn). 
In conclusion, Azadirachta indica A. Juss's seedlings responses reveals that the plant can be used to monitor and 

manage contaminated locations while taking the toxicity stress of engine oil suspension concentration into 

consideration. 
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Petroleum resources have made a significant 

contribution more than four decades to both the 

global energy demand and the economic prosperity of 

oil producing countries e.g. Nigeria (Ite et al., 2016). 

One of the most significant and persistent 

environmental issues is pollution which is caused by 

petroleum products (Mbah et al., 2009). Due to the 

widespread use of oil and petroleum products 

worldwide, Petroleum Hydrocarbons (PHCs), which 

include motor fuels, industrial solvents, and many 

other items, are the most often used organic 

contaminants (Sharonova et al., 2012). The response 

of plants to PHCs differs and several studies have 

shown the environmental hazards of petroleum 

products on the soil (Njoku et al., 2009, Parveen et 

al., 2014, Singh et al., 2020). Ite et al., (2018) report 

the effects of petroleum on the environmental 

problem in Niger-delta Nigeria. All these depositions 

of metals on the road surface and runoff water have 

led to the contamination of the soil (Ogbonna et al., 

2011). The neem tree (Azadirachta indica A.Juss.) is 

a tropical evergreen tree (deciduous in drier areas) 

which grows almost everywhere and a native to 

Indian sub-continent (Kumar et al., 2013). It has been 

known to be useful in soil enrichment and for insect, 

pest and disease control (Xuan et al., 2004). It can 
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adapt to a wide array of topographic, climatic, and 

edaphic variables and grows well in shallow, dry, 

rocky soils, even those with hard, calcareous or clay 

pan soils at a shallow depth. In contrast to other 

species, neem is very stress-tolerant and has also 

shown to improve the fertility and water-holding 

capacity of the soil (Kanse et al., 2015). Very little is 

known about how early seedling growth of neem tree 

species is impacted by contaminated soil from 

automotive activity in the Nigeria. Hence, the 

objective of this paper was to evaluate the growth and 

yield performance of Azadirachta indica A. Juss 

seedlings in a spent engine oil contaminated soil at 

Jericho, Ibadan, Oyo State, Nigeria. 

 

MATERIALS AND METHODS 
Description of study area: This experiment was 

conducted in the screen house of soil and tree 

nutrition department of Forestry Research Institute of 

Nigeria Jericho, Ibadan, which lies between latitude 

07
o
23’N and longitude 03

o
56’E. The study location 

has an annual rainfall pattern from 1400-1500 mm, 

the mean maximum temperature is 31.90 C, 

minimum 24.2C and relative humidity of 74.55% 

(FRIN annual Meteorological Report 2018). 

 

Sample collection: Considering the base map of the 

study area, a free method of soil survey was used on 

the field for the identification of the soil units with 

observations based on vegetation. The topsoil (0-

15cm) and sub soil (15-30cm) utilized was collected 

from the identified soil unit in the FRIN Arboretum, 

air-dried, then coarsely crushed and sieved using a 2 

mm sieve.  

The growth parameter readings for plant height were 

collected using the measuring tape from the base of 

the stem to the highest tip of the plant’s apical bud, 

the collar diameter was measured from the base of 

the stem (circumference) using a digital Venier 

caliper while the number of leaves is visually 

counting the visible leaves. 

The spent engine oil was collected from the mechanic 

village from the waste engine oil from cars and 

trucks. 

 

Laboratory analysis: The sieve samples were 

subjected to Physicochemical analysis which include: 

The soil pH was determined in a 1:1 soil-to-water 

ratio using a glass electrode pH meter (Udo and 

Ogunwale, 1986) and particle size was analyzed 

using the Bouyoucos hydrometer technique 

(Bouyoucos, 1962). The Kjeldahl (1883) technique 

was used to determine the total nitrogen content and 

the Mehlich III extraction method (Mehlich, 1984) 

was used to determine the available phosphorus and 

analyzed using spectrophotometer. Ammonium 

acetate was used to extract the exchangeable cations 

(K, Ca, Na, and Mg). A flame photometer was used 

to analyzed potassium and sodium, while an atomic 

absorption spectrophotometer was used to evaluate 

calcium and magnesium. An Atomic Absorption 

Spectrophotometer was used to analyzed the number 

of extractable micronutrients (Fe, Mn, Cu, and Zn) 

that were extracted using 0.1N HCl solution (shown 

in Table 1). Seeds used for the experiment were 

sourced from Seed Section of the Sustainable Forest 

Management Department of Forestry Institute of 

Nigeria, Ibadan. The seeds were pre-germinated in 

river sand and the raised seedlings were then 

transplanted into a 3 kg polyethylene bag soil mixed 

with the contaminants (spent engine oil). The 

chemical composition of the spent engine oil was 

analyzed (shown in Table 1). The experiment was 

laid out in a Completely Randomized Design (CRD), 

having five treatments: 0ml, 20ml, 40ml, 60ml and 

80ml respectively that were replicated ten times to 

make a total of 50 experimental units. 

 

Data analysis: The following parameters were taken 

into consideration: collar diameter (mm), Plant height 

(cm), Number of Leaves and Plant Biomass at the 

end of the experiment. With the use of Genstat 

statistical software, all the data collected were 

examined using analysis of Variance (ANOVA) and 

the Duncan Multiple Range Test (DMRT) was used 

to separate the mean at the 5% Level of Significance 

 

RESULT AND DISCUSSIONS 
The experimental soil was sandy soil with a pH level 

(6.56) which was slightly acidic.  

 

The overall physicochemical analysis (shown in 

Table 1) revealed that Total Nitrogen (T.N) was very 

high when compared with the critical level of 0.15% 

while the Available phosphorus (A.P) and 

exchangeable potassium (K) were very low when 

compared with the critical level of 0.85mg/kg and 

0.16 cmol/kg respectively, obtained for soil in South 

Western Nigeria (FMANR 1990, Kayode and 

Agboola 1985).  

 

The micro nutrient (Cu, Mn, Fe and Zn) ranges from 

medium to high which can be attributed to long 

period of fallow, degree of weathering and leaching 

associated with soil formation processes (Kang et al., 

1991). The heavy metals (shown in Table 2); Cadium 

(Cd), Lead (Pb) and Zinc (Zn) ranges from slight to 

severe contamination which is similar to some 

research findings for soil of some contaminated sites 

in Nigeria (Adedosu et al., 2013, Oluwatuyi et al., 

2020, Eludoyin et al., 2021 and Mafiana et al., 2021).  
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Table 1: Physicochemical characteristics of uncontaminated soil 

samples from the study area 

Parameters Uncontaminated soil 

pH in H20 6.56 

Total Nitrogen (g/kg) 1.12 

Available Phosphorus (mg/kg) 1.20 

Exchangeable cations (cmol/kg)  

Ca 2.00 

Mg 0.30 
K 0.05 

Na 0.20 

Extractable Micronutrients (mg/kg)  
Mn 45.60 

Fe 103.60 

Cu 2.10 
Zn 24.0 

Particle size distribution (g/kg)  

Silt 2.50 
Clay 7.00 

Sand 90.50 

Textural class Sandy soil 

 
Table 2: Mean Heavy metals Levels in Spent Engine Oil 

Parameters Results ( mg/kg)  

Pb  0.004 

Fe  0.160 
Cu  0.003 

Cd  0.002 
Cr 0.004 

Zn 0.680 

Mn 0.016 

 

Impacts of engine oil contamination on the growth 

parameters (Plant height, Collar diameters and 

Numbers of leaves): Table 3 results revealed that at 3, 

4, 5 and 6 Weeks after Transplanting (WAT) there 

was significant difference in the plant height of the 

neem seedlings, while at 1 and 2 WAT there were no 

significant differences. Treatment AI5 (Azadirachta 

Indica 5 (control) at 6 WAT shows the highest 

number of plant heights at 31.6cm while the lowest 

number of plant heights at treatment AI1 at 15.55cm 

respectively.  

When comparing the effect of used engine oil 

contaminated soil on plant height to the Control 

experiment, a notable reaction was seen. According 

to Agbogidi et al., (2012), concentration-dependent 

effects of used spent oil were observed on plant 

height, leaf area, number of leaves, and biomass of 

Jatropha curcas seedlings. 

 

Table 4 results revealed that at 2,3,4,5 and 6 WAT 

there was significant difference in the numbers of 

leaves while at 1 WAT there was no significant 

difference. Treatment AI1 at 6 WAT shows the 

highest number of leaves of 61.0 when compared 

with the control (AI5) with the lowest treatment at 6 

WAT is 12.78.  

 

The spent engine oil contaminated soil samples had a 

negative impact on the number of leaves on the 

seedlings which is the decrease in the number of 

leaves and this is similar to the results of Osuagwu et 

al., (2017) and also Babalola et al., (2015) has similar 

decrease in the number of leaves due to high 

concentration of motor oil on the amendments of 

soils. 

 

Table 5 results revealed that the collar diameter at 

3WAT only was significantly different while at 

1,2,4,5 and 6 WAT shows no significant differences. 

Treatment AI5 (control) shows the highest collar 

diameter at 6.00mm while the lowest treatment AI3 at 

2 WAT of 2.61 mm.  

 

The plants that were grown in the soil without any 

spent engine (control) oil performed better than the 

ones planted in the polluted soil. This is similar to the 

findings of Akinpelu et al., (2015), Tanee et al., 

(2011) and Ikhajiagbe et al., (2010). 

 
Table 3: Influence of spent engine oil on the Plant height (cm) of Azadiratchta indica 

Treatment Weeks After Transplanting (WAT) 

 1 2 3 4 5 6 

AI 1 19.10 21.60 24.90 27.70 28.90 30.00 
AI 2 15.55 16.35 19.35 20.20 21.30 22.10 

AI 3 15.65 16.40 18.18 19.60 19.80 20.50 

AI 4 15.80 17.00 18.12 19.30 21.80 22.50 
AI 5 16.55 21.60 25.85 28.40 30.80 31.60 

LSD 2.91 5.26 6.14 6.54 6.92 6.91 

Mean 16.53 18.59 21.30 23.10 24.50 25.40 

 
Table 4: Influence of spent engine oil on the Number of leaves of Azadiratchta indica 

Treatment Weeks After Transplanting (WAT) 

 1 2 3 4 5 6 

AI 1  25.30  38.30  48.80  54.60 57.70  61.00 
AI 2  22.00  27.50  33.30  37.40  40.50  45.30 

AI 3  20.20  24.30  30.20  34.30  37.80  40.80 

AI 4  19.70  23.20  25.80  29.90  32.60  35.60 
AI 5  28.00  31.70  44.30  47.70  50.70  53.60 

LSD  8.27  9.78  13.35  13.50  13.09  12.78 

Mean  23.00  29.00  36.50  40.80  43.90  47.30 
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Table 5: Influence of spent engine oil on the collar diameter of Azadiratchta indica 

Treatment Weeks After Transplanting (WAT) 

 1 2 3 4 5 6 
AI 1  3.15  3.87  4.43  4.95  5.51 5.84 

AI 2  3.05  3.83  4.80  4.79  5.18 5.59 

AI 3  2.61  3.13  3.92  4.30 4.69 5.26 
AI 4  3.13  3.50  3.80  4.23  4.66 5.12 

AI 5  3.13  3.91  4.50  4.98  5.46 6.00 

LSD  0.55  0.64  0.66  0.73  0.82 0.91 
Mean 3.01  3.65  4.31  4.71  5.11 5.57 

 

Impacts of engine oil contamination on the Total 

Biomass (Wet and Dry Weight): Fig. 1 reveals 

significant differences among the leaves, root and 

stem. The root recorded the highest total biomass 

(Wet weight) at treatment AI1 of 5.39g while number 

of leaves recorded the lowest total biomass at 

treatment AI3 of 0.83g.  

 

 
Fig. 1: Influence of oil- spent engine on the Total Biomass (Wet 

Weight) of Azadiratchta indica 

 

 
Fig. 2: Influence of oil- spent engine on the Total Biomass (Dry 

Weight) of Azadiratchta indica 

Fig. 2 reveals significant difference between root and 

stem while leaves show no significant difference. 

Stem recorded the highest value of 1.74g at treatment 

AI5 while leaves recorded the lowest value of 0.31g 

at treatment AI5 (control). 
 

Conclusion: In conclusion, the accumulation of 

engine oil in the soil can therefore, permanently 

damaged its properties, rendering it unsuitable for 

plant growth and survival, and also leads to low 

fertility. The response of Azadiratchta indica 

indicates that the plant can be used to monitor and 

regulate polluted sites taking into accounts the 

toxicity stress to engine oil suspension concentration. 
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