
The Effects of Motor Oil (Petroleum-Based Hydrocarbons) 
on Tall Fescue Grass (Festuca Arundinacea)

Research Question:  
 
What are the effects of varying quantities 
of petroleum-based hydrocarbons on the 
growth of Festuca Arundinacea grass in 
centimeters?

Methodology: 
● 4 samples of Tall Fescue grass with 

varying amounts of motor oil present 
within the soil (5mL, 10mL, 20mL, and 
30mL), with one control group were 
grown 

● They were watered with 20 mL of 
water everyday; oil was added after a 
five day germination period 

● Each sample was measured every two 
days

Data Analysis & Results:

Interpretation and Conclusion
● Over the course of seven days, it was 

observed that every group grew, however, it 
was also observed that the control group 
with no motor oil grew the most.

● As motor oil increased, the amount of 
blades of grass decreased, as they either 
went limp or never grew at all.

● It can be said that while motor oil doesn’t 
completely stop the plants ability to grow, 
it does inhibit its ability to grow large and 
strong



How does Motor Oil end up 
in the environment?
● Cars are overtly 

abundant in human life 
today
- Cars often experience 

oil leaks, introducing it 
into the environment, 
sometimes over long 
distances if the car is 
driven with the leak
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- Motor oil can very easily be spilled while it is being 
changed 

- During an oil change, old oil or leftover new oil could be 
incorrectly disposed of, such as it being poured onto 
the ground or into trash cans where it could 

- Urban runoff can carry motor oil, among other 
pollutants, into the environment  Based on own general observations 
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How does urban runoff 
affect plant life?
● In a study done in 

Poznan, Poland; trees 
in areas with higher 
concentrations of 
pollutants like 
manganese, sodium, 
and lead were shown 
to exhibit a declined 
health.¹
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● In another study done on Tall Fescue, it was observed 
that sample with the highest amounts of Cadmium had 
the least amount of biomass and the sample with the 
least amount of Cadmium had the most.²
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Research Question
What are the effects of 

varying quantities of 
petroleum-based 

hydrocarbons on the 
growth of Festuca 

Arundinacea grass in 
centimeters?

Hypothesis
 As the quantity of 

motor oil increases, the 
growth rate of the Tall 

Fescue grass will 
decrease proportionally.

Variables
● Independent variable: Amount of motor oil 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



Procedure
1. The Tall Fescue 
were planted in five 18 
oz cups filled with 
garden soil outside, 
with approximately 
25-50 seeds in each 
cup.

2. Plastic bags / paper 
towels were placed  
under each cup to 
ensure no oil leaked 
out of the pot and into 
the surrounding 
environment. 

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

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



Procedure, continued

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. 

Plants after motor 
oil was added
Photo credit: Self



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.

Results, Trial One



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 amount of blades of grass decreased (Pictured 
in following slide). 

Results, Trial Two



Pictures

Grass 
directly 
after 
addition of 
oil

Grass 
three days 
after 
addition of 
oil

Grass 
seven days 
after 
addition of 
oilPhoto 
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Claim

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

Evidence

Reasoning

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

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.



Errors

● Plants were not watered enough; at first the grass was 
watered with 10 mL of water, but after the 
experiment failed, it was reattempted with 20 mL of 
water.

● Plants were grown outside and possibly froze when 
temperatures went below 36° F.

● The motor oil was added after five days, leaving the 
seeds without enough time to germinate.

Prior to the two trials presented in this project, there 
was a third trial that failed as none of the grass grew 
within a trial period of 21 days. Reasons for this failure 
could include:



Errors, continued

● To graph the data, the tallest blade of grass was 
measured, this could cause problems as it could have 
been a less affected area of the plant and would not 
represent how the motor oil inhibited its growth to the 
fullest extent.

● Temperature changes could have frozen some seeds 
and affected how much grass grew.

● Water could have been unevenly distributed as it was 
administered with a pipette, there could have been 
seeds that did not get enough water and therefore 
could not grow.

Of the two trials that succeeded, possible errors that could 
have occurred include:



Scientific Explanation
● According to a study 

done 2014, it was found 
that motor oil, rather 
than completely killing 
off the plants that it is 
exposed to, it covers the 
plants root tissue, 
impairing its ability to 
absorb oxygen. The 
experimenters 
hypothesized that plants 
ability to resist oil is 
related to the plants 
flood tolerance.³

Photo Credits: 
https://theturfgrassgroup.com/turf-care/
deep-watering-grass-the-science-of-wateri
ng-mature-turf/

https://theturfgrassgroup.com/turf-care/deep-watering-grass-the-science-of-watering-mature-turf/
https://theturfgrassgroup.com/turf-care/deep-watering-grass-the-science-of-watering-mature-turf/
https://theturfgrassgroup.com/turf-care/deep-watering-grass-the-science-of-watering-mature-turf/


Next Steps
Based on the results, interesting 
topics that could be further studied 
are:
● How other pollutants stunt plant 

growth
● How much motor oil is present in 

urban runoff
● How pollutants present in runoff 

negatively affect biodiversity in 
the environments they are 
introduced to

The results found in this experiment 
can be used as reason to:
● Reduce the reliance on typical 

combustion engines
● Transition to greener energy and 

electric vehicles
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