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Abstract 

In this experiment, motor oil (Petroleum-Based Carbohydrates) was added directly to the Tall 

Fescue plant (Festuca Arundinacea) to observe how it changed its growth. This was done as a 

way to observe the effects of a specific pollutant, in this case motor oil, on plantlife as a way to 

simulate the type of pollution that occurs as a result of urban runoff. While there have been 

studies that investigate the effects of human pollution on the natural world, there have been 

none that interrogate how a single man-made substance can negatively affect plant health. In 

this experiment, five samples of Tall Fescue were planted in 18oz plastic cups and then 

germinated for six days, being watered with 20mL of water every day. Following the 

germination period, one sample was left untouched, while motor oil was added to the other 

four in different concentrations (5mL, 10mL, 20mL, and 30mL). Each sample was measured 

every day for seven days. Concluding the experiment, it was proven that in the presence of 

increasing amounts of motor oil, the Tall Fescue exhibited a decreased rate of growth. In one 

trial, the control group grew 125% more than the group with the highest amount of motor oil, 

and 62% more in the second trial. This data shows that motor oil limits Tall Fescues’ ability to 

grow over time. This information can be used as a basis to transition away from reliance on 

machinery that uses pollutants like motor oil to the use of more sustainable technology. 
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Research Question / Variables 

Reasearch Question: What are the effects of varying quantities of motor oil on the growth of 

Tall Fescue grass in centimeters. 

Hypothesis: As the quantity of motor oil increases, the growth rate of the Tall Fescue grass will 

decrease proportionally. 

Independent Variable: Amount of motor added to each group 

Dependent Variable: Amount of growth by the Tall Fescue 

Constants: Amount of water added to each group, amount of sunlight received, type of soil 

 

 

 

 

 

 

 

 

 



 

Background Research 

In the modern day, plant life is very susceptible to pollution as a result of increased 

human use of things like oils and heavy metals. Research regarding pollution of plant life is very 

important in studying the effects different kinds of pollutants can have on the environment. 

This research can help us combat the decline of plant health. Studying all of these pollutants 

gives us a better understanding of the way different pollutants affect plants and soil. They also 

introduce new ways of thinking and new ideas to be tested using the scientific process. Overall, 

these articles provide a much better understanding of pollutants and how they interact with 

the environment. 

Most plants that are being affected by pollutants are largely in urban areas. In Poznan, 

Poland, researchers studied the effects of urban runoff on the four most common deciduous 

trees in that part of Poland over the course of 10 years. They found that in areas with higher 

concentrations of manganese, sodium, and lead, coupled with lower pH levels in soil lead to an 

overall decline in plant health (Krzyżaniak, Michał, et al. June 2021). Researchers can use this 

information to infer where the pollutants are coming from and what is causing acidity in the 

soil. They can also use their findings to encourage people to stop polluting the local 

environment. Another study observed the way pollutants moved throughout the soil. The 

researchers used an artificial dredger to observe how nitrate-nitrogen pollutants infiltrated soil. 

It was found that nitrate-nitrogen levels did not increase in soil when pollutant concentration 

was reached (Li, Xiangcai, and Ping Jing, 2021). It was also found that in reclaimed water, 



nitrate-nitrogen pollutants are more abundant and can adversely affect the health of organisms 

if not monitored. 

Plants are also very susceptible to pollution as pollutants can be taken up by their roots 

very easily. One such pollutant is cadmium (Cd) which can enter the plant in such a way. In one 

experiment, three increasing amounts of Cd were added to samples of tall fescue and were 

observed over eight days.  After these eight days, it could be seen that as the concentration of 

Cd increased, plant biomass, among other things such as protein and chlorophyll content, 

decreased (Li, Yaping, et al. Apr. 2021). These results directly suggest a negative correlation 

between cadmium and plant life. 

In another similar experiment, five increasing amounts of crude oil were added to olive 

plants. All plants responded negatively to the crude oil, with plants visibly declining in health, 

along with deaths in the plants occurring at a higher frequency with higher amounts of crude oil 

pollution (Ali, B. a. A., et al. 2009). These experiments provide evidence for pollutants' negative 

effect on plant life, and these effects are of ample concern. In a study conducted in Poland, it 

was found that a major threat to certain urban and suburban forests was garbage pollution. 

(Referowska-Chodak, Ewa. Sep. 2019). Instances of littering or illegal dumping can introduce 

different pollutants to wildlife environments which can be seen to have negative effects above. 

All these experiments and studies aren’t just for show, though. They provide very 

important examples of pollution's negative impact on wildlife, and they can be used as the basis 

for finding ways to limit the kinds of effects they have. Understanding how things like urban 

runoff or crude oils impact plants can also provide incentive for people to stop utilizing harmful 



materials and instead begin incorporating more environmentally friendly resources into their 

daily lives. This knowledge of pollution can also be used as reason to enact laws limiting the use 

of harmful pollutants by large scale companies as a way to reduce negative environmental 

impacts such as climate change. All in all, this research can be greatly beneficial to us as we 

begin to shift away from the use of things such as fossil fuels and heavy metals into the use of 

more environmentally friendly resources. 

 

 

 

 

 

 

 

 

 

 

 

 

 



Materials List 

• 3lb of Tall Fescue grass seeds: This is the plant that was tested on for the experiment. 

• Five 18oz cups: These are what the grass was grown in for the duration of the 

experiment. 

• Garden Soil: This is what the Tall Fescue was grown in. 

• Motor oil: This was added to the samples of Tall Fescue to document and analyze the 

effects of the pollutant on the growth of the grass in centimeters. 

• Plastic bags: These were placed underneath the pots to ensure no oil leaked out of the 

pots and seeped into the surrounding environment. 

 

 

 

 

 

 

 

 

 

 



Procedure 

1. The Tall Fescue were planted in five 6-inch pots filled with garden soil outside, with 

approximately 35-75 seeds in each pot. 

2. A plastic bag was placed under each pot to ensure no oil leaked out of the pot and into 

the surrounding environment. 

3. The Tall Fescue was given 20mL of water every day. 

4. The Tall Fescue was allowed to germinate over six days before the motor oil was added 

5. 4 concentrations of motor oil (5mL, 10mL, 20mL, 30mL) were added to the cups of Tall 

Fescue, with one cup being left untouched to act as a control. 

6. The Tall Fescue was watered and allowed to grow for seven days. 

7. Every day, the height of each sample of Tall Fescue was measured in centimeters, by the 

tallest blade of grass. 

  

 

 

 

 

 

 

 



Data Analysis 

The Tall Fescue was measured every day over the course of seven days. The height of 

the grass was recorded in centimeters, by the tallest blade of grass. The seeds had a 6-day 

germination period before the motor oil was added. How the quantity of oil affects the growth 

of the grass was observed. 

A chart including the five samples over time and how they grew in response to the 

introduction of the motor oil was used. Each point of data is in centimeters. 

Days Since 

Addition of 

Motor Oil 

Control 

(No motor 

oil) 

Sample 1 

(5mL) 

Sample 2 

(10mL) 

Sample 3 

(20mL) 

Sample 4 

(30mL) 

1 0.5 0.5 0.5 1 0.5 

2 2 1 1.25 1.75 2 

3 4 3 3 2.5 3 

4 5.5 4.5 4 3.5 3.5 

5 9 8 6.5 8 5.5 

6 10.5 10 8 8.5 7 

7 11 12 9 8 7 

 

Days Since 

Addition of 

Motor Oil 

Control 

(No motor 

oil) 

Sample 1 

(5mL) 

Sample 2 

(10mL) 

Sample 3 

(20mL) 

Sample 4 

(30mL) 

1 0.5 2 1 0.5 3 

2 1.5 3 1.5 1 4 

3 3 4 3.5 2 5 

4 5.75 5 4.75 4 4 

5 10 7.75 5 5.5 5.5 

6 11 10 7 8 7 

7 14 10.5 8 8.5 9 

 



A bar graph based off this data to show the growth of the grass over time was included. 

On the x axis, were the days that the grass grew. On the y axis, was the growth of the grass in 

centimeters. The graph was used to show the growth of the plants over the 20 days 

 

Over the course of seven days, growth exhibited between groups generally decreased as 

the amount of motor oil increased. Compared to the height on the first day after the addition of 

motor oil, the control group grew 13.5 cm, group one grew 8.5 cm, group two grew 7 cm, group 

three grew 8 cm, and group four grew 6 cm. 



 Similar growth trends seen in the first trial were also observed in the second. What is 

surprising is that the grass continued to grow regardless of whether or not it had oil in it. 

However, it was observed that as the amount of oil increased, the number of blades of grass 

decreased. 

Conclusions 

As increasing concentrations of motor oil were added to the samples of grass, the growth in 

centimeters decreased. Over time, the groups with higher concentrations of motor oil exhibited 

decreased growth, with the control growing 125% more than the group with the highest 

amount of motor oil in the first trial, and 62% more in the second trial. Because the grass grew 

increasingly less as more motor oil was added, it is apparent that the motor oil inhibited the 

grasses' ability to grow. 

 

 



Risk and Safety  

Motor oil can cause skin irritation and eye irritation if it comes in contact with them, it is 

also not safe to be ingested. The safety precautions that were taken were wearing gloves, 

masks, and goggles when handling the motor oil. The oil also had to have been disposed of 

properly in order not to further pollute the environment. This was done by taking the used oil 

to dedicated places that take old oil and dispose of it in the proper manner. It was also 

important to make sure the motor oil did not seep into soil that is not a part of the experiment, 

which was easily done by putting plastic bags under the pots. Soil also contains germs and 

microbes that can make you sick. The precautions that were taken were wearing gloves and 

washing hands using the CDC Handwashing Guidelines. The hands were washed thoroughly for 

about 20 seconds under clean water, and dried with a clean towel. 
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