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Introduction
How does vegetation prevent 
erosion?
Having vegetation in the ground such
as plants can help prevent soil runoff. 
In the soil, plant stems act as barriers 
to prevent water from moving the soil, 
and plant root systems stabilize 
different layers of the soil to hold them 
in place. Vegetation also slows down 
the speed of water runoff, which 
prevents soil from moving far away.

What is soil erosion?
Soil plays an important role in the
Earth’s ecosystem. Many organisms 
are found in our beloved soil. Erosion 
is the process through which surface 
actions (for example, rain or flood 
conditions) remove the soil from the 
Earth’s crust and relocates the soil to 
another location. This is very bad for 
our Earth because half of the Earth’s 
soil has been lost from erosion.
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Photo Credit: https://youmatter.world/en/definition/soil-erosion-degradation-definition/

Exampleof the ImpactSoil ErosionHas



ResearchQuestion&Hypothesis
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Research Question
What is the impact of vegetation on
soil erosion?

Hypothesis
If containers planted with vegetation
are watered regularly, then the 
containers will experience less soil 
erosion compared to a container 
without vegetation.

Specifically, I will have two types of 
vegetation: flowers and succulents. I 
think the flowers will experience less 
soil erosion than the succulent and the 
control.



Materials
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1. 6x 1-litre Coca Cola bottles
2. Large piece of wood for mounting the bottles (soil containers)
3. Wood glue for securing soda bottles to the wood
4. Potting soil
5. A small succulent, and flowers
6. String
7. Metal trays
8. Water
9. Coffee filters



Procedures (Part1)
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▪ Buy six 1 litre bottles of coca cola, and empty all of the coke out.
▪ Cut the same size large opening in three bottles.
▪ Cut three bottles in half. These will be used to collect any erosion 

run-off.
▪ Put potting soil in each of the bottles’ openings.
▪ Leave the cap on until one week of the plants’ growth has gone by.
▪ Attach string to each of the bottles where the cap is.
▪ Tie the string to the half bottles that you cut earlier.
▪ Pot a small cactus in one of the bottles that has a hole in it, and pot a 

small bunch of flowers in another bottle that has an opening. Keep 
the third bottle empty. For the bottles with vegetation, I will make 
every effort to secure cactus and flowers that are roughly the same 
size.



Procedures (Part2)
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▪ Let the vegetation grow for about a week. Water the plants everyday 
with 4 ounces of water during the growth period.

▪ Unscrew the caps on each container. Now it is time for the 
assessment period.

▪ During the assessment period, pour 8 ounces of water in each 
container per day. Collect total run-off.

▪ Dependent variables: Collect all the run-off water from each 
container everyday, then pour the run-off into three separate metal 
trays. Let the water evaporate. At the end of the experiment weigh 
the mass of the soil in each of the trays as a measure of total soil 
erosion.



TheArrangementofMyExperiment



Results (Part1)
My first attempt at collecting the study data was unsuccessful. I used the three 
bottles as I intended, filled each bottle with 3 cups of potting soil, then tilted the 
plank of wood on which the bottles were mounted to promote soil run-off. The 
experiment was working as planned, but the bottles which contained the plants 
were filled with too much water; the collection bottles became too full of water 
and spilled everywhere. This caused me to lose all of my data and the 
experiment was ruined! (It was also quite a mess.)

9



Results (Part2)
I completely restarted, filling the bottles with soil again, and re-positioning the 
bottles. This time, I did not keep the bottles in a tilted position. Instead, after 
each watering, I tilted the bottles for 30 seconds. In addition, I positioned each 
collection container on a flat surface below the containers with the soil. This 
way, the weight of the collection bottles were not held entirely by the soil 
containers. This system worked well and I was able to collect the soil run-off 
from each container for one week. To collect my final results, I poured the 
contents of each bottle into tin pans. I then poured the contents of each tin pan 
into a separate coffee filter in order to drain the water. Finally, I measured the 
weight of each coffee filter with the soil. The results were as follows:

Flowers: 0.2 ounces
Succulent: 0.5 ounces
No Vegetation: 3.6 ounces
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Results (Part2continued)
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Conclusion
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Based on the results of this study, my hypothesis (that I would 
observe greater soil run-off in no vegetation condition) was correct. 
For example, I observed that the no vegetation condition showed 18x 
more soil run-off than in the no vegetation condition relative to the 
flowers condition.



Implications&Future Research
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As climate change becomes more significant, scientists need to take 
charge. In future research, scientists should plant trees or other 
vegetation in high soil erosion locations. For example, these studies 
could place vegetation near a lake, ocean front, in the mountains, or 
wherever soil erosion could make an impact then measure the 
amount of erosion prior to and after the placement of vegetation.
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