
 

 

 

Abstract—The assessment of spent engine oil on germination 

percentage, germination time and germination rate of Cajanus cajan 

(Pigeo pea) Vigna subterranea (Bambara groundnut) and Phaseolus 

vulgaris (Kidney pea) were evaluated in this study. Laboratory 

studies were carried out in 2014 in Plant Science and Biotechnology 

laboratory of the College of Natural Science, Michael Okpara 

University of Agriculture Umudike, Abia State, Nigeria to investigate 

the response of Cajanus cajan, Vigna subterranea and Phaseolus 

vulgaris to spent engine oil. Seeds of C. cajan, V. subterranea and P. 

vulgaris were presoaked in water for 24hours and thereafter soaked 

in spent engine oil for varying hours (0, 1, 3, 6, 9, and 12 hours), 

before germinated in petri dish lined with moist tissue paper. The 

result showed that the percentage germination, hours to germination 

and rate of germination of the seed were both affected by periods of 

seed soaking in oil and specie dependent. The result also showed that 

the longer the hours of seed soaking in oil, the poorer the 

germination response of the seed. No germination occurred at 12 

hours in oil. Cajanus cajan and Vigna subterranean were tolerant 

among the seed examined hence could be considered for 

phytoremediation practice and for cropping in oil producing area of 

the Niger Delta. 

 

Keywords—Spent engine oil, Germination ability, Cajanus 

cajan, Vigna subterranean, Phaseolus vulgaris.  

I. INTRODUCTION 

OLLUTION of soil with petroleum derivatives was 

previously considered to be a problem of petroleum 

producing or processing countries only. But day to day, it 

is becoming a global problem, consequently poising a starting 

challenge to the non-producing countries as well. This is 

because of manifold surge in the number of automobiles, 

coupled with oil spillage in agricultural lands. Most of the 

automobile mechanics dispose of the petroleum derived waste 

either direct into open soil or into water bodies and irrigation 

canals which ultimately reach to agricultural plant. [1]. 

Engine oil usually contains chemical additives, which 

include amines, phenols, phosphorus, sulphur and lead. The 

additives present in the engine oil have toxic effect to humans 

and animal when they come in contact with them [2]. Spent 

engine oil is used motor oil collected from mechanical 

automobile workshops garages and industrial source like 

hydraulics oil, turbine oil, process oil and metal working fluids 
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[3]. It is usually obtained after servicing and subsequent 

drawing from automobile and generator engines [4]. Spent 

engine oil is a mixture of different chemical including 

petroleum hydrocarbons, chlorinated biphenyls, 

chlorodibenzofuran, lubricant additives, decomposition 

products and heavy metal that come from engine parts as they 

wear away[5].  Pollution from spent engine oil is one of the 

environmental problems and is more widespread than crude oil 

pollution [6]. 

  The physical and chemical and microbiological properties 

of soil polluted with petroleum hydrocarbons, undergo marked 

changes, the changes in soil due to contamination with 

petroleum derived substances can lead to water and oxygen 

deficit as well as shortage of available forms of nitrogen and 

phosphorus [7; 8]. Contamination of soil with spent engine oil 

lead to significant reduction of soil moisture content which 

subsequently induces the considerable retardation in plant 

growth [9, 10). 

Cajanus cajan (Pigeon pea) (L) is a perennial legume from 

the family Fabaceae. The pigeon pea is also known as kardis, 

gandule bean, tropical green pea, kadios, Congo pea. Gungo 

pea, fio-fio, no-eye pea, toor dial. They occur in many parts of 

the world [11]. Cajanus cajan is found useful in many areas as 

growth enhancers, alley crop, protein and trace nutrient 

supplement, control of weeds and nematodes as well as 

medication [12]. As human food, pigeon pea seed can be used 

in almost any imaginative form; the green pods and seeds are 

the most utilized form in Africa though dry seeds are 

increasingly gaining popularity. In Nigeria, for example, the 

dry seed are cooked whole until tender then mixed with 

cooked yam, maize, dried cocoyam, grits or fleshly cooked 

cocoyam, sweet potato in addition to vegetables, palm oil, salt 

pepper and other spices, [13]. The potential uses of pigeon pea 

for human consumption in Africa include the production of 

noodles [14], tempo [15] and other fermented products [16]. 

Pigeon pea is also widely used as fodder and feed for 

livestock [17]. Its foliage is an excellent fodder with high 

nutritional value [18]. The seed are used as animal feed [19] 

and its fodder has been demonstrated to increase the intake of 

low quality herbage resulting in high animal live weight, [20]. 

By product of split and shriveled seeds are used as livestock 

feed and as an inexpensive alternative to high lost animal feed 

sources such as bone meal and fish meal [21; 22]. Pigeon pea 

seed has been recommended as an alternative to maize, soya 

bean meal or groundnut cake in the diet of broilers, (23; 24) in 
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Nigeria. Pigeon pea is a rich source of carbohydrates, minerals 

and vitamins. The seed contain a range of 51.4-58.8% 

carbohydrates, 1.2-8.1% crude fibre and 0.6-3.8% lipid [25]. It 

is a good source of dietary mineral such as calcium, 

phosphorus, magnesium, iron, sulphur, potassium and water 

soluble vitamin especially thiamine, riboflavin and niacin [26]. 

Phaselous vulgaris (L) belongs to the family Fabaceae 

originated in Latin America is an important legume a major 

protein source for human worldwide [27]. It is most widely 

distributed of the species [28] and is an important food crop in 

Africa, Latin America and the Carribean. They are rich in 

protein and iron and contain essential nutrients such as 

ascorbic acid, vitamin A, Vitamin B, and calcium [29; 30]. 

The legume has much potential when cultivated as a vegetable 

for the fresh market. It is high value specialty crop that can be 

used by farmers to diversify their agricultural production 

because of their ability to fix nitrogen into the soil [31; 32].  

Vigna subterranean (L) (Verde) is an indigenous Africa 

leguminous crop which has been cultivated in the tropical 

regions of sub-Saharan Africa and Madagascar for many 

centuries [33]. The crop is grown for human consumption.  

Bambara groundnut is a good supplement to a cereal-based 

diets [34]. [35], reported that the seed contains sufficient 

qualities of protein, carbohydrates and fats. The seed were 

found to contain 63% carbohydrate, 11% protein and 6.5% oil 

[36]. In West Africa countries, the fresh pods are boiled with 

salt and pepper and eat as snack. In Cote d’ivoire, the seed are 

used to make flour which makes it more digestible. Seed can 

also be pounded into flour and used to make a stiff porridge 

which is often kept for a long period [37]. Paste is made out of 

dry seeds of Bambara groundnut which is used in the 

preparation of various fried or steamed products such as Akara 

and moi-moi in Nigeria [38]. Bambara groundnut is also used 

in herbal medicine in which the water from the boiled maize 

and pulse mixture is used to treat diarrhea [39]. 

Phytoremediation is a promising technology for the clean-up 

of petroleum-contaminated soils, especially in the tropics 

where climatic conditions favours plant growth and microbial 

activity and financial resources can be limited [40]. The 

objective of this work was to assess the germination ability of 

these three legumes in spent engine oil in order to utilize them 

in the process of phytoremediation and to grow them for 

human consumption.  

II. MATERIALS AND METHODS 

The experiment was carried out in 2014 in the Plant Science 

and Biotechnology Laboratory of the College of Natural 

Sciences, Michael Okpara University of Agriculture Umudike, 

Umuahia, Abia State. The spent engine oil was obtained at 

pooled used engine oil from a mechanic workshop in 

Umuahia, Abia State. Seeds of Cajanus cajan, (pigeon pea), 

Phaseolus vulgaris (Kidney pea) and   Vigna subterranea 

(Bambara groundnut) were collected at different locations. The 

seeds and spent engine oil were used to determine the 

germination percentage, germination time and germination 

rate. 

The seed were subjected to viability test using floatation 

technique. Using randomized sample taken from homogenous 

population of each type, the seeds of Cajanus cajan, Vigna 

subterranea, Phaseolus vulgaris was presoaked in water for 

24 hours and thereafter 100% spent engine oil for vary period 

of time (0, 1, 3, 6, 9, 12 hours) and then germinated on moist 

tissue paper placed in petri-dish. Seeds soaked in oil were 

removed at intervals and planted out in petri dish. Seed 

soaking was done in a large plastics bowl while the petri-dish 

was used for the germination process. For each treatment, a 

total of 20 seeds were used and replicated for three times. The 

set up was arranged in a Complete Randomized Design 

(CRD), readings were taken at 12 hours interval following the 

procedure of [41] and unequivocal emergence of ridicules was 

used as a critical stage of germination. Parameters determined 

were percentage of germination, time of germination and rate 

of germination. Percentage of germination (%) was calculated 

using the formula, 

Number of seed the sprouted/number of seed planted 

multiplied by  
 

Germination time was calculated by counting from time of 

sowing to the hour of unequivocal emergence of ridicules, 

while rate of germination was calculated as the coefficient of 

germination density, was CVG = V =  =   [42]. 
 

The rate of germination was determined using [43] method. 

Data collected were subjected to statistical analysis of variance 

while significant treatment means were separated with the R 

core team, [43]. 

III. RESULT AND DISCUSSION 

The result of the effect of spent engine oil (SEO) in Cajanus 

cajan (Pigeon pea), Vigna Subterranea (Bambara groundnut) 

and Phaseolus vulgaris (kidney pea) are shown in table (1-3). 

Most of the seeds of pigeon pea, and Bambara groundnut sown 

on the uncontaminated petri dish germinated on the 25 hours 

after sowing while kidney pea germinated on 61 hours after 

sowing (Table 2). There are highly significant difference 

(P<0.01) with seeds contaminated with spent engine oil (SEO). 

The germination percentage decrease as the number of hours 

increased in spent engine oil (Table 1). This could be as a 

result of volatile fraction of oil which has high wetting 

capacity and penetrating power, it enters the seed coat and 

kills the embryo. In addition, as oil contaminated, the dish 

become compact, they may lead to poor wetting ability and 

increased amount toxic substance which may result to decrease 

in germination [44], the presence of spent engine oil in the soil 

plant micro-environment affects normal soil chemical where in 

nutrient release and uptake as well as amount of water get 

reduced [45; 46]. 
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TABLE I 

 GERMINATION PERCENTAGE OF CAJANUS CAJAN, VIGNA SUBTERRANEAN AND PHASEOLUS VULGARIS 

Seeds 0hr  1hr 3hr 6hr 9hr  12hr 

Cajanus cajan 100.00 76.67 55.00 51.67 35.00  00.00 

Vigna subterranean 100.00 78.33 50.00 26.67 18.33  00.00 

Phaseolus Vulgaris 100.00 1.67 00.00 00.00 00.00  00.00 

LSD NS 53.22*** 35.00*** 26.11**
 17.78**  N/S 

NS=Not significant, ***=0.01 

 [41], had reported that oil effect on plants are specie and 

variety dependent which agrees with observation made on this 

work. Kidney pea seeds soaked for 12 hours in oil did not 

germinate and none of the seeds of other varieties germinated 

at 12 hours. Phaseolus vulgaris (kidney pea) soaked on spent 

engine oil do not respond from 1 hour to 12 hours in oil. 

According to [47] the seed coat of kidney pea are soft which 

resulted to easily damage of the embryo by the spent engine 

oil. 

The germination percentage of seeds of Cajanus cajan 

(pigeon pea) and Vigna subterranean (Bambara groundnut) 

soaked in spent engine oil for more than 1hour reduced 

drastically, none of the seeds germinated while still soaked in 

spent engine oil. The oil could have endangered the life of the 

seed embryo and hence lead to the loss of seed viability. This 

result is in agreement with [48], [49], [50], and [51]. The 

result also showed that Cajanus cajan (Pigeon pea) and Vigna 

subterranea (Bambara groundnut) were more tolerant to the 

oil levels in this study. [52], and [49] had reported that oil 

effects on plant are specie and variety dependent. The 

herbicidal properties of oil on plant have also been reported by 

[53], [54]. 

3.2 Germination Percentage  

The germination percentage of seeds in oil is highly 

significant with Bambara groundnut and with little significant 

in pigeon pea. Whereas there was no significant in kidney pea. 

The hours in oil does not matter in kidney pea as there is no 

germination at 1hour to 12 hours in oil. 

 

 
Fig. 1: Germination Percentage of Cajanus cajan, Vigna 

subterranean  and Phaseolus vulgaris 

 Germination Time 

The seeds of Cajanus cajan (pigeon pea) and Vigna 

subterranea (Bambara groundnut) sown on uncontaminated 

dish, germinated 25hours after sowing while kidney pea 

germinated on 62 hours after sowing. There was a highly 

significant difference in the time of germination of seed soaked 

in spent engine with 6hours and 9hours showing highly 

significant different between Pigeon pea and Bambara 

groundnut.  

 

 
Fig. 2 
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TABLE II 

 GERMINATION TIME OF CAJANUS CAJAN, VIGNA SUBTERRANEAN  AND PHASEOLUS VULGARIS 

Seeds 0hr  1hr 3hr 6hr 9hr 12hr 

Cajanus cajan 25.00 30.00 41.67 48.00 56.00 00.00 

Vigna subterranean 25.00 35.33 51.00 133.00 141.00 00.00 

Phaseolus vulgaris 25.00 27.33 00.00 00.00 00.00 00.00 

LSD N/S 30.88 30.89 60.33*** 65.67*** 00.00 

NS=Not significant, ***=0.01 

  Germination Rate  

The rates of germination of the seeds were not significantly 

different between the three varieties of seeds treated. There 

was no significant different in treatment, hours and replication. 

Difference was only noticed between the different hours in 

SEO. 

 

 

 

 

 

TABLE III 

 GERMINATION RATE OF CAJANUS CAJAN, VIGNA SUBTERRANEA AND PHASEOLUS VULGARIS 

Seeds 0hr 1hr 3hr 6hr 9hr 12hr 

Cajanus cajan 0.040 0.033 0.024 0.021 0.018 0.000 

Vigna subterranean 0.041 0.028 0.020 0.008 0.007 0.000 

Phaseolus vulgaris 0.015 0.004 0.000   00.00 

LSD N/S 0.107
ns

 0.015
ns

 0.010
ns

 0.008
ns

 0.000
ns

 

NS=Not significant, ***=0.01 

 

IV. CONCLUSION 

The study has demonstrated that spent engine oil has a 

significant effect on reducing the germination characteristics of 

Cajanus cajan (Pigeon pea), Vigna subterrenean (Bambara 

groundnut) and  Phaseolus vulgaris (Kidney pea). 

Comparatively, pigeon pea and Bambara groundnut showing 

some level of tolerance to spent engine oil. The different 

sensitivity of plants to spent engine oil toxicity can be 

exploited in phytoremediation practice by choosing specie that 

are well tolerate to the contaminant. Pigeon pea and Bambara 

groundnut from the study could be considered for 

phytoremediation of spent engine oil pollution. Therefore they 

can be used in phytoremediation especially at low 

concentration and may also grow for food in oil polluted soil. 
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