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ABSTACT 

The indiscriminate disposal of Spent Engine 

Oil (SEO) from engines after servicing is 

recently on the increase in Nigeria due to 

increasing urbanization and industrialization, 

resulting in gross pollution of the environment 

with its negative consequence on plants and 

other life forms both on terrestrial and aquatic 

organisms.  The effect of Alternaria altanata 

on germination and growth of Luffa 

aegyptiaca grown on spent engine oil polluted 

soil was assessed in-vivo on experimental plot 

of land. The effect of SEO on L. aegyptiaca 

was assessed on plant height, leaf area, stem 

girt, internode length and number of leaves. 

Using Randomized Complete Block Design 

(RCBD), eight treatments were applied 

including SEO, A. altanata and L. aegyptiaca. 

Results show that the spent engine oil-

contaminated soil affected the growth of L 

aegyptiaca negatively, resulting in 

poor/delayed germination, reduced heights, 

leaf chlorosis, decrease in number of leaves 

among others. The introduction of Alternaria 

altanata on the polluted soil however, 

increased seed germination from 20% to 60% 

in 5 days in addition to improving other 

agronomic parameters. Alternaria altanata is 

therefore, shown by this result to improve the 

germination, growth and survival of L. 

aegyptiaca in spent engine oil contaminated soil 
 

KEYWORDS: Luffa aegyptiaca, Phytoremediation, 

Alternaria altanata, germination. 

 

INTRODUCTION  
Luffa is the genus name of a group of gourds 

also known as vegetable sponges, dish cloth 

gourds, Chinese okra and loofa. It is a member 

of Cucurbitacea family. (Ani et al., 2020, 

Dairo et al., 2007). The leaf is 13cm and 30cm 

in length and width respectively and has the 

acute-end lobe. It is hairless and has serrated 

edges. The flowers of L. aegyptiaca are 

yellow and blooms between August- 

September (Mazali et al., 2005). Its fruit is 

green and has a large cylinder- like shape. The 

outside of the fruit has vertical lines and a 

reticulate develops inside of the flesh. The 

stem is green and pentagonal and grows 

climbing other physical solid. Sponge gourd 

prefers pH of around 6 to 6.8 and the seeds 

need to be to be germinated at 25°C, grown on 

and transplanted when the soil temperature is 

about 18°C (Partap et al., 2012). In traditional 

African medicine, L. aegyptiacac or its 

extracts are use in the treatment of 

constipation, as a diuretic, nose cancer, as an 

abortifacient, to promote wound healing, 

oedemas, for the treatment of malaria, 

enterobiasis, filariasis, whooping cough, 

stomach-ache, to facilitate childbirth and as a 

purgative. Young fruits are used as vegetable. 

(Sangh et al., 2012). 

Since the dawn of the industrial revolution, 

mankind has been introducing numerous 

hazardous chemicals into the environment at 

an exponential rate.  

These hazardous pollutants consist of a variety 

of organic compounds and heavy metals 

which pose serious risks to human health.  

The economic growth that Nigeria has 

enjoyed as a result of oil revenue has exposed 

the population in oil producing areas to 

environmental contamination (Ani et al., 

2021, Anoliefo et al., 2006, Sharddha et al., 

2015). Plants especially legumes have been 

identified to play important role in 

remediating oil polluted soil. (Mojiri et al., 

2012, Parrish et al., 2005). A number of 

researches have been carried out on the effect 

of pollutants on plants. Agbogidi et al., 2005 

and Abii et al.,2009 studied the effect of crude 
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oil spillage on soil fertility and plant growth. 

Odjegba et al., (2002) and Agbogidi et al., 

(2010) showed the effect of spent engine oil 

on plants. Some of the most commonly 

observed symptoms of oil pollution on plants 

include; deformation of chlorophyll, alteration 

in the stomata mechanisms and reduction in 

photosynthesis and respiration, increase in the 

production of stress related phytohomones 

(Larcher et al., 2003), accumulation of toxic 

substances or their by product in vegetal 

tissue, decrease in size and less production of 

biomass (Adenipekun et al.,2008). This study 

aims at investigating the influence of 

Alternaria altanata on Luffa aegyptiaca 

grown on spent engine oil polluted soil. 
 

MATERIALS AND METHODS 

Sample collection  

Mature and dried seeds of Luffa aegyptiaca 

were collected at Somolu, Lagos State 

(latitude 5º 33N, latitude 3º20E) while spent 

engine oil was collected at local Auto 

Mechanic workshops.   
 

Isolation of fungi from rhizosphere of L. 

aegyptiaca  
For the isolation of fungi from rhizosphere of 

L. aegyptiaca, Volume Displacement 

Technique as suggested by Reyes & Mitchell 

(1962) was used. Fungi were cultured in 

sterilized Petri dishes containing Potato 

Dextrose Agar supplemented with 

streptomycin (0.2 g/l) to prevent bacterial 

growth and incubated at room temperature.  
 

Physiochemical analysis of soil and spent 

engine oil 
 

Physico-chemical characteristics of the 

experimental soil and spent engine oil used 

was analyzed. The particle size distribution 

was determined, soil pH was determined in 

distilled water using soil liquid ratio of 1:1, 

electrical conductivity was measured using 

conductivity bridge. Phosphate- phosphorous, 

total nitrogen was also determined, Nitrate-

nitrogen was determined by the phenol-

disulphonic. Organic carbon was measured 

using wet combustion method and converted 

to organic matter by multiplying the values of 

organic carbon by a factor of 1.722. 

Exchangeable calcium was determined on 

atomic absorption spectrophotometer. 
 

Experimental design 

The research work was carried out in a plot of 

land measuring 20m2 (latitude 8º33N, 

longitude 4º25E) at the Botanical/Zoological 

garden, University of Lagos. The plot was 

divided into 4 blocks, Block1 (B1), Block 2 

(B2), Block 3 (B3) and Block 4 (B4) which was 

further divided into cells of 1m2 each with 

inter-blocking/intercellular space of 70cm. 

Within each block, using Randomized 

Complete Block Design, eight treatments were 

randomly assigned using a random number 

table. 

Treatment 1 (T1) = Remove weeds with 

plant 

Treatment 2 (T2) = Allow weeds with plant 

Treatment 3 (T3) = Remove weeds with 

plant with oil 

Treatment 4 (T4) = Allow weeds with plant 

with oil 

Treatment 5 (T5) = Remove weeds with 

plant with oil with fungus 

Treatment 6 (T6) = Allow weeds with plant 

with oil with fungus 

Treatment 7 (T7) = Remove weeds with 

plant with fungus 

Treatment 8 (T8) = Allow weeds with plant 

with fungus 

 

Each of the treatments were replicated 4 

times. Seeds L. aegyptiaca were planted in the 

plot polluted seven days after pollution at the 

rate of 1L/1m2 following a modified method 

of Adu et al., 2015. Alternaria altanata 

isolated from the rhizosphere of L. aegyptiaca 

was introduced 24hours after planting. For 

some of the treatments, weeding was done 

while for others, weeding was not done.  The 

spent engine oil was applied on the soil 

surface without mixing with the soil to 

provide a scenario as close to real life as 

possible.   
 

Planting and germination 

viability of the seeds was tested by floatation 

method as described by Jephris et al., 2015. 
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The seeds were sown to the depth of 3cm. The 

study was conducted for 6 months (May- 

November, 2016). The germination 

percentage was calculated according to 

Oyedeji et al., 2012. 

 

 

𝐏𝐞𝐫𝐜𝐞𝐧𝐭𝐚𝐠𝐞 𝐠𝐞𝐫𝐦𝐢𝐧𝐚𝐭𝐢𝐨𝐧  ⁼ 
𝐍𝐨 𝐨𝐟 𝐠𝐞𝐫𝐦𝐢𝐧𝐚𝐭𝐞𝐝 𝐬𝐞𝐞𝐝𝐬

𝐍𝐨 𝐨𝐟 𝐬𝐞𝐞𝐝𝐬 𝐬𝐨𝐰𝐧
 𝐗 

𝟏𝟎𝟎

𝟏
 

Data collection 

Growth study of the plant was studied under 

experimental condition by measuring the 

effect of spent engine oil on Leaf area, stem 

girth, internode length, plant height and 

number of leaves of L. aegyptiaca at two 

weeks’ interval for 24weeks. Leaf area was 

calculated using the method described by 

Okon and Mbong (2013).   

 

Statistical Analysis  

Result were analyzed statistically using 

student general linear model (GLM) which 

incorporates the univariate analysis of 

variance (ANOVA) and the pair wise test 

comparison at (P<0.05) which was considered  

significant  compared to the control. 

 

 

 

RESULTS  

The physicochemical parameters of the soil and spent engine oil used for this experiment are 

presented in tables 1 and 2 respectively. 
 

Table1: Physicochemical properties of the soil sample used 

 

 

Table 2: Physicochemical properties of spent engine oil used 

 

  

Properties Percentage 

Soil PH 6.20 

Total organic carbon (TOC) 1.57 

Organic matter % 2.74 

Clay % 33.00 

Silt % 50.00 

Sand % 21.00 

Exchangeable cation (cmo/kg-1) 185.24 

Available phosphate(mg/kg) 10.20 

Available sulphate(mg/kg-1) 117.60 

NO3 (mg/kg) 44.00 

Parameters Results 

PH 6.04 

Moisture content (%) 13.92 

Temperature (C0) 29.80 

Density g/cm3 0.94 

Viscosity 24.00 

Flash point 122.00 

Sulphur mg/kg 0.97 

Iron (mg/kg) 26.92 
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Effect of Alternaria altanata and spent 

engine on seed germination 

Results of the effect of SEO and Alternaria 

altanata on germination of seeds of L. 

aegyptiaca are presented on table 3. Luffa 

aegyptiaca planted in soil treated with SEO 

started germinating after 5 days compared 

to 2 days for plants in untreated soil 

(control) and 3 days for seeds planted in 

soils treated with SEO and A. altanata 

(fungus). Germination efficiency for seeds 

planted an unpolluted soil was up to 90% 

but reduced to 20% when the soil was 

polluted with SEO. However, the 

introduction of Alternaria altanata 

increased seed germination in the oil 

polluted soil from 20% to 60%.  

 

Table 3: Effect of Alternaria altanata (fungus)and spent engine on germination 

Treatments No of 

seeds 

planted 

No of seeds 

germinated  

Germination 

(%) 

Remove weeds with plant (T1) 10 9 90 

Allow weeds with plant (T2) 10 8 80 

Remove weeds with plant with fungus (T7) 10 9 90 

Allow weeds with plant with fungus (T8) 10 8 80 

Remove weeds with plant with oil (T3) 10 3 30 

Allow weeds with plant with oil (T4) 10 2 20 

Remove weeds with plant with oil with fungus (T7) 10 5 50 

Allow weeds with plant with oil with fungus (T8) 10 6 60 

 

Effect of Alternaria altanata and spent 

engine on Growth of L. aegyptiaca  
 

The effect of SEO and A. altanata on the 

height, leaf area, internode, number of 

leaves and stem girth of L. aegyptiaca are 

presented on table 4. Statistical analyses 

show that plant grown in non-oil  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

contaminated soil performed  growth of L. 

aegyptiaca include reduced heights, 

internodes and leaves areas in addition to 

chlorosis on the leaves. The introduction of 

Alternaria altanata on the polluted soil 

however, improved these agronomic 

parameters.  
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Table 4: Minimum  and maximum of different parts by factors 

NB: values in parenthesis are the means and std. errors preceded by the minimum and followed by the maximum. Treatments 

with the same superscripts are not significantly different from each other at 5% 
 

KEY:  R=Remove natural vegetation,  

A=Allow natural vegetation, 

 

P=Plant (L. aegyptiaca),  

F=Fungus (Aleranaria altanata),  

O=Oil (spent engine oil) 

DISCUSSION 
Soil pollution by petroleum and its derivatives 

especially spent engine oil is posing a great 

challenge to agricultural productivity in Nigeria 

and thus resulting in increasing poverty and 

hunger among the populace. The negative 

influence of oil pollution to agricultural crops 

and soil micro-organisms has been highlighted 

by several authors. (Odjegba et al., 2002; Adam 

et al., 2003; Agbogidi et al., 2010). 

Germination of Luffa aegyptiaca was delayed 

in SEO polluted soil similar to the finding of 

(Adenipekun et al., 2009) that oil in soil above 

2% concentration adversely affects the growth 

of agricultural crops. This study demonstrated 

that used motor oil has significant effect on the 

germination and growth of L. aegyptiaca. 

Delayed germination of seeds of L. aegyptiaca 

was observed in SEO polluted soil similar to 

the finding of Nwite and Alu 2015 in a similar 

research using maize seeds. The effect of used 

motor oil on L. aegyptiaca was observed in 

reduction in the number and leaf area, reduction 

in heights, internodes and stem girth. Agbogidi 

et al., 2006 showed that crude oil application to 

soil significantly reduced the growth of okra. 

Reduction in number of leaves for Parkinsonia 

aculeate grown in an oil polluted soil was 

observed by Igbal et al., 2016 similar to the 

finding of this research. The response of seeds 

and seedlings of L. aegyptiaca to soil treatment 

with fungi (Alternaria altanata) is of particular 

importance because it enhanced the ability of 

the plant to withstand oil polluted environment. 

Treatment of soil polluted with used motor oil 

with A. altanata significantly (p<0.05) 

 Plant heights Number of 

leafs 

Stem girt Internodes Leaf area 

Treatments Mean ± Se Mean ± Se Mean ± Se Mean ± Se Mean ± Se 

R + P 3.9 (23.25 ± 1.7) 

46.9b 

2 (19.98 ± 1.7) 

47c 

0.2 (0.32 ± 0.01) 

0.4c 

0.2 (2.5 ± 0.13) 

4.1ab 

1.91 (11.09 ± 

0.77) 24.6de 

R + P + O 3.3 (15.23 ± 0.99) 

33.5a 

1 (13.33 ± 

1.06) 34a 

0.1 (0.2 ± 0) 0.2a 0.4 (2.11 ± 0.12) 

3.7a 

3 (8.34 ± 0.41) 

14.2bc 

R + P + O + 

F 

4.3 (16.78 ± 1.03) 

33.6a 

2 (14.97 ± 

1.08) 33ab 

0.1 (0.19 ± 0) 

0.2a 

1 (2.47 ± 0.11) 

4.3ab 

3.31 (7.88 ± 

0.38) 15.4ab 

A + P 5.2 (26.17 ± 1.76) 

46.8b 

3 (21.27 ± 

1.72) 43c 

0.2 (0.3 ± 0.01) 

0.4c 

0.6 (3.51 ± 0.2) 

5.6d 

3.64 (11.81 ± 

0.79) 24.4e 

A + P + O 4.3 (16.63 ± 0.99) 

33.2a 

2 (15.01 ± 

1.08) 39ab 

0.1 (0.2 ± 0) 0.3a 0.4 (2.61 ± 0.15) 

5.3bc 

3 (6.71 ± 0.3) 

12.9a 

R + P + F 4.9 (22.84 ± 1.38) 

39.6b 

3 (18.52 ± 

1.28) 38bc 

0.2 (0.37 ± 0.01) 

0.4d 

0.6 (2.68 ± 0.11) 

4.1bc 

3.71 (11.45 ± 

0.6) 21.6de 

A + P + F 4.5 (22.3 ± 1.47) 

41.4b 

2 (19.42 ± 1.6) 

42c 

0.2 (0.27 ± 0.01) 

0.4b 

0.2 (3 ± 0.18) 

5.3c 

3.25 (9.23 ± 

0.56) 20.4bc 

A + P + O + 

F 

3.1 (16.88 ± 1.01) 

31.6a 

1 (14.54 ± 

1.21) 32ab 

0.1 (0.2 ± 0.01) 

0.4a 

0.4 (2.31 ± 0.16) 

4.4ab 

3.8 (9.89 ± 0.52) 

19.6cd 

F – statistics F7,447 = 9.556;  

p < 0.001 

F7,448 = 4.827;  

P < 0.001 

F7,448 = 158.969;  

P < 0.001 

F7,447 = 8.273;  

P < 0.001 

F7,448 = 12.074;  

P < 0.001 
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increased the agronomic parameters compared 

with polluted soil without A. altanata. The 

ability of rhizospheric fungi to increase the 

supply of mineral nutrients to plant, stimulate 

plant growth indirectly by preventing the 

growth or activity of pathogens and promote 

the growth of plants through the production of 

phytohomones have been highlighted by 

(Prakash and Sheela 2016). Gamal, (2005) 

showed that fungi especially Mycorrhizal fungi 

assists plant during water stress. Fungi have 

been known to improve the performance of 

plant under environmental stress through 

modifying root architecture (Hooker and 

Atkinson, 1996), improving membrane function 

(Graham et al., 1981) and by enhancing 

production of oxidative enzymes (Salzer et al., 

1999). The Inoculation of L. aegyptiaca with 

Alternaria altanata increased the survival and 

growth of L. aegyptiaca in SEO contaminated 

soil. This is similar to the finding of findings of 

Gamal, (2005) who reported reduction in the 

negative effect of oil pollution on plant when a 

fungus is introduce. This study shows that the 

introduction of spent engine oil on agricultural 

soil has considerable negative effects on the 

germination and agronomic growth and 

development of L. aegyptiaca. 
 

CONCLUSION  
The role of rhizospheric fungi in germination, 

survival and growth Luffa aegyptiaca is 

highlighted in this study. A better 

understanding of the basic principles of the 

rhizosphere ecology, including the function and 

diversity of rhizospheric fungi is needed to 

optimize soil microbial technology to the 

benefit of plants in an oil polluted environment. 
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