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ABSTRACT 

This study investigated the effects of spent engine oil on the germination and growth parameters 

of Jatropha curcas. Jatropha curcas was grown on soils contaminated with 5ml, 10ml and 15ml 

of spent engine oil to obtain 0.25, 0.5 and 0.75% contaminations respectively. The study was 

carried out for 80 days after planting and growth parameters such as germination percentage, leaf 

area, number of leaves and stem height were assessed at twenty day intervals for the entire 

duration. Results showed that the germination percentage, mean leaf number, leaf area and plant 

heights of Jatropha curcas decreased with increasing level of contamination with spent engine 

oil. The highest mean leaf number (15.0) and stem height (16.7) were recorded for the control. 

A significant difference (P≤ 0.05) in plant height, leaf area and leaf number was observed in the 

control when compared to the contaminated samples. The plants in the contaminated samples 

showed phytotoxicity (yellow leaf coloration, stunted growth) which was not observed in the 

control. In summary, spent engine oil had negative impacts on the germination and growth of 

Jatropha curcas. 
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1. INTRODUCTION 

Soil contamination resulting from indiscriminate disposal of spent engine oil (a chemical 

complex of petroleum hydrocarbons) is a widespread phenomenon which has drawn the attention 

of the research community on a global scale. It is common in every major city across the globe. 

This may pose a great threat to the environment and human beings at large [1]. 

Spent engine oil is usually obtained after servicing and subsequently draining used oil from 

automobiles and generator engine. The disposal of spent oil into gutters, water drains, open 
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vacant plots and farmlands in Nigeria is a common occurrence and is mostly done by auto-

mechanics and allied artisans with workshops on the roadside and open places. The disposal of 

used oil indiscriminately to the soil affects its physical, biological and chemical properties, 

therefore making life uncomfortable for both plants and animals that live and feed in the soil 

including Jatropha curcas [11]. 

The results from previous study showed that there was a significant difference (P≤ 0.05) 

observed in the growth parameters (plant height, number of leaves, leaf area, biomass) of 

Jatropha curcas seedlings grown on spent engine oil contaminated soil when compared with 

seedlings grown on uncontaminated soil [11]. Similar results were also reported by other 

researchers on the reduction in the mean leaf number, leaf area and plant heights of Telferia  

occidentalis and Moringa oleifera with increasing level of contamination with spent engine oil 
[15,17] .It was further stated that the growth response of these plants in the contaminated pots 

differed significantly (P≤ 0.05) from those in the control pots. 

Jatropha curcas also known as Physic nut or Jarak Pagar (Malaysia) is a non-edible oil crop that 

belongs to the Euphorbiaceae family. It is native to Central America but widely planted 

throughout the arid, semi-arid and tropical regions globally for the production of biodiesel [16]. 

It was cited as the cheapest source of biodiesel feedstock and has shorter gestation period of 2 

years compared to 3 years in oil palm. Jatropha curcas is one of the most commonly used oils 

for producing biodiesel [18, 16]. Jatropha was promoted due to its hardiness, the ability to grow on 

marginal lands and thus not compete for land with food crops. It grows easily, rapidly, 

propagated without difficulty, reasonably high-yielding and has an economic life span of about 

30 years [16]. 

Research has been carried out on the effects of spent engine oil on the growth of some plants 
[14,17,15], but information on the effects of spent engine oil on the germination and growth of 

Jatropha curcas in soils amended with NPK (20:10:10) fertilizer and poultry droppings based on 

literature review has not been widely explored. It is on this basis that this study was carried out. 

2. MATERIALS AND METHODS 

2.1 Study area/Sample collection 

The study was carried out in Makurdi, Benue State. Soil samples were collected at an open 

farmland along Uni-Agric road, Northbank with the following geographical coordinates, latitude 

N 07o 45′ 11.088′′ of the equator, longitude E 08o 32′ 46.8′′ and an altitude of 103.0m of the 

meridian using Garmin GPS map 76Cx. 
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Spent engine oil was collected from a local auto-mechanic workshop in Northbank while 

Jatropha curcas seeds were collected from Sam Agro Global Services, Makurdi. 

2.2 Assessment of Selected Growth Parameters of Jatropha curcas 

After planting three viable Jatropha curcas seed at 2–4 cm depth with the caruncle oriented 

downwards [9,10], the following growth parameters were assessed for eighty days at twenty day 

intervals. These include seed germination percentage, number of leaves, Leaf area (cm2) and stem 

height (cm). 

Below are the detailed methodologies for assessing each growth parameter. 

 Germination percentage: For Jatropha plants, the expected duration for germination is 

between two to ten days [15]. The growth percentage was determined by calculating the 

ratio of the number of germinated seeds to the number of seeds planted, multiplied by 

one hundred [15]. 

 The equation is given below as; 

 % Germination = Number of germinated seeds   X   100 

                                          Number of seeds planted 

 Stem height: The stem height was determined by measuring the distance from the top 

soil to the first terminal bud using a meter rule. Results were recorded in centimeters. 

 Number of leaves: The total number of leaves was determined by manually counting the 

leaves per plastic bucket and taking the average per treatment [17]. 

 Leaf area: The leaf area was determined by measuring the length and width (at the 

widest point) of each leaf. The product of this was multiplied by a correction factor of 

0.75 to cater for leaf shape [14, 15 and 17]. The formula is given below; 

 Leaf area (cm2) = (L x B) x 0.75. 

 Where; L=length, B=breadth and correction factor =0.75. 

2.3 Experimental set-up and seed planting 

The design of the experiment is complete randomized block design (CRBD) with three treatments 

and five replications. Contamination of soil samples was done by thoroughly mixing the soil 
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with different levels of spent engine oil in their respective plastic buckets [15]. 

Soil samples of 2kg in each of the plastic buckets were treated with 5ml, 10ml, and 15ml of spent 

oil to obtain 0.25, 0.5, and 0.75% (w/w) contamination levels respectively. The choice of the 

contamination levels was in order to achieve slight contamination of the soil samples. Three (3) 

viable Jatropha curcas seeds alongside the control were planted in each bucket laid out in the 

field and watered to field capacity at three days interval to maintain moisture content [6]. Below 

is a tabular representation of the experimental design. 

Table 1: Details of the experimental Design 

Sample Sample 

details 

A Soil (2kg) + SEO (5ml) + Jatropha seeds 

 

B Soil (2kg) + SEO (10ml) + Jatropha seeds 

 

C Soil (2kg) + SEO (15ml) + Jatropha seeds 

 

Control Soil (2kg) + Jatropha seeds 

n = 5, SEO = Spent Engine oil. 

2.4 Statistical analysis 

Data collected were subjected to one-way analysis of variance (ANOVA) with Statistical 

Package for Social Sciences (SPSS) version 20.0. 

3. RESULTS AND DISCUSSION 

3.1 Germination percentage of Jatropha curcas in Treatment and Control Soil Samples 

The germination percentage reduced with increase in spent engine oil contamination levels. The 

highest and lowest values (60% and 20%) were observed in 5ml (0.25%) and 15ml (0.75%) 

contamination levels respectively, while 40% was recorded in the control samples as shown in 

table 2 below. 

This agrees with previous findings of reduced emergence/growth rates in Jatropha curcas and 

fluted pumpkin respectively with increased spent oil contamination of soil samples [12,15]. In one 

research for instance, 83.3% and 8.33% germination rates were observed in 20ml and 100ml 

SEO contamination per 2kg soil samples respectively [15]. Although, 40% emergence rates were 
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recorded in the control pots as against the 100% reported in another study [15]. This might be 

attributed to the differences in the physiological response of both plants to the contaminant. 

Table 2: Mean Germination Percentage of Jatropha Seeds. 

Sample                   Germination Percentage (%G) 

A                                                        60 

B                                                        40 

C                                                        20 

Control                                                        40 

 

3.2 Stem height of Jatropha curcas in Treatment and Control Soil Samples 

The results in Figure 1 below show that there was a reduction in the stem heights of Jatropha 

curcas with increase in contamination levels [15, 13]. The highest and lowest values at 61 – 80 

days were 16.7 cm and 12.6 cm in control and 15ml contamination levels respectively. This 

affirms that spent engine oils negatively impacts the growth of Jatropha curcas [1, 15]. 

Fig. 1: Shows a graphical representation of the mean values  

of stem height (cm) of Jatropha curcas from 0-80 days. 
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3.3 Number of leaves of Jatropha curcas in Treatment and Control Soil Samples 

The results as shown in figure 2 below reveal that the number of leaves reduced with increase in 

contamination levels. Mean values of 11 and 9 were recorded in 5ml and 15ml contamination 

levels respectively. The highest mean value (15) was recorded in the control samples. This 

agrees with previous reports and affirms that spent engine oil has negative impacts on the growth 

of Jatropha curcas. 

 

Fig. 2: Shows a graphical representation of the mean values of number  

of leaves of jatropha curcas from 0-80 days. 

3.4 Leaf area (cm2) of Jatropha curcas in Treatment and Control Soil Samples 

The results as shown in figure 3 below reveal that there is a highly significant difference in the 

leaf area of all the treatments. The values reduced with increased spent engine oil contamination 

as reported by previous researchers [5, 12]. Similar results were reported when fluted pumpkin was 

used [15]. The highest leaf area (38.8cm2) was recorded in the control. 
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Fig. 3: Shows graphical a representation of the mean values of leaf  

area (cm2) of Jatropha curcas from 0-80 days. 

4. CONCLUSION 

In conclusion, this study demonstrates that spent engine oil has negative effects on the 

germination and growth of Jatropha curcas, therefore, soils should be guarded against pollution 

most especially in   areas where farming activities takes place on a large scale such as Makurdi, 

Benue State. 
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