
Plastic Infiltration on Planarian Worms (Dugusia Planaria)

Research Question-  Results of Experiment- 

Methodology- Conclusion- 

How does plastic that has been 
exposed to hot temperatures 
affect planarian worms?

● Our results accepted our hypothesis of  "If we 
grind up plastic water bottles and expose them to 
hot temperatures then it will slow down black 
planarian growth because the plastic and 
microplastics that were released during the 
experiment will damage the worm's body system." 

● The planarian worms in the normal spring water 
had the most total end count of individual worms 
which showed higher reproductive and survival 
rates.

● Planarian worms grow to a larger length in total in 
the healthier conditions of normal spring water 
compared to the polluted environment. 

● Set up a habitat in a dark enclosed area for 
the planarian worms

● Create the plastic water by cutting, 
blending, and boiling  the plastic in spring 
water

● Conduct experiment for each water type- 
plastic-spring water and spring water

● Measure the growth rate of the dugesia 
planarian



Background Information: Planarian Worms
● Planarian worms are flatworms found in springs, ponds, and streams

○ They are found under rocks or other areas where it is dark because they are 

sensitive to light 

● The planarian’s mouth is a tube-like pharynx that extends from the mouth to 

consume the food

● The planarian worms move because of cilia on the underside of their body, mucus, 

and muscular contractions

● Higher life expectancy when spring water is used instead of tap water 

○ The hard minerals in tap water can stunt growth or lead to death 

● Dactyligeria eats once a week and will usually be found eating beef liver or 

hard-boiled egg yolk 

●  Planarian worms are used heavily in research for their ability to regenerate. If the 

worm is cut in half, then both sides will regenerate creating two worms. If the 

worm is sliced horizontally, it can grow two heads on the same body

● They can reproduce asexually and sexually

● Through the process of fission, where the worm tears itself into two pieces, the 

worm can become two in one week



Background Info: Plastic Statistics 
● In a study of 159 water samples, they found that over 80% of the samples 

contained plastic

● 8.3 billion metric tons of plastic have been produced since the creation of 

plastic in the 1950s

● 300 million tons of plastic are produced each year and half of that is 

single-use plastic

● A study showed that the microplastic growth had a 3.1% weight loss while 

the other earthworms had a 5.1% weight gain in a microplastic-free zone.

● When a water bottle was left in a hot environment bisphenol A (BPA) was 

released into the water source (has shown to lower reproductive rates in 

humans and heart problems)

● Bottled beverages are made out of polyethylene terephthalate (PET/ 

PETE-known carinogen/causes hormonal issues in humans) plastic, which 

makes up 10.2% of the plastic production



Rationale: 

● Due to a previous science fair experiment we conducted which tested the effects 
of microplastics on photosynthetic rates had showed a negative correlation 
between increased microplastic exposure and the rate of photosynthesis in leaf 
discs, we decided to test the issue in the zoology setting rather than 
environmental.

● Studies are showing that our world is becoming more and more infested with 
plastic and its important to find the effects that its having on some of our most 
basic creatures on a smaller scale to later evaluate it on a larger one

● Planarian worms have rapid reproductive rates and chemicals in plastic (ex: 
bisphenol a) have shown to slow reproductive rates in humans which would 
help evaluate for a negative effect of the chemicals in plastic on another species

● Planarian worms are an extraordinary species being one of the select few 
species that have the ability of regeneration, and scientists are constantly 
studying these types of creatures to see what allows them to regenerate and not 
others

● Plastics are in our everyday life and not just in nature. Testing how exposure 
affects these worms can give us some insight on how chemicals can affect the 
regenerative abilities of other species capable of the same and on a smaller 
scale humans, with the ability to regenerate select organs such as the liver and 
fingertips. 



Research Question:

How does plastic that has been exposed to hot 
temperatures affect planarian worms?

Hypothesis:

If we grind up plastic water bottles and expose them to hot 
temperatures then it will slow down black planarian growth 
because the plastic and microplastics that were released during the 
experiment will damage the worm's body system.

Variables:

Independent: Water source
Dependent: Growth Rate
Control: The spring water
Constant: Feeding time, dark environment, the food, and 
amount of water in each habitat



Experimental Design:
Preparation:
● Order planarian worms 
● Ensure that the selected planarian worms are of equal lengths 

(approximately 0.2 cm) 
● Create a dark enclosed environment and place 250 ml laboratory flasks inside
● Fill flasks with spring water and place one planarian inside

Plastic Polluted Water:
● Cut a 16.9 fl oz plastic water bottle into six parts and then fourths

● Blend for five minutes with 100 ml of spring water

● Pour the mixture into a 1000 ml beaker filled with spring water and place on 

the hot plate for thirty minutes where the temperature will reach about sixty 

degrees celsius  

● Wait until the water is room temperature 

● Feed planarian a 1/4th teaspoon hard boiled egg yolk once a week
● Change the water 



Experimental Design Continued: 

Regular spring water: 

● Feed planarian a 1/4th teaspoon hard boiled egg yolk once a week
● Replace the water by removing the old water and changing it our for 

new spring water (200ml each), so the planarian have new water for the 

week

Results:

● Remove planarian from habitat after feeding time by using a pipette 

● Measure the different types of data available about growth. Measure the 

length of the planarian worms

Repetition:

● Repeat plastic polluted water, regular spring water, and results once a 
week for the next 5 weeks. 



Results

Although trial 4 is an outlier in the experiment a trend is apparent that planaria 
worms show the highest growth rate in normal water. The average rate of growth was 
366.2% for normal water and for the polluted water it was 263.2%, so the average rate 
of growth of the planaria worms was 103% more in normal water. Growth rate is 
measured by the final length of all worms in the container after the 5 weeks minus the 
length of the sole planaria worm(.2cm)  in the container to start the experiment 
divided by the initial length of the 1 worm(.2cm). Since only one worm was in the 
container to start the experiment, all growth can be attributed to that one worm 
(reproduction of the initial worm) 



Observation:

● We noticed that during the first 2 weeks the plastic water had 

a higher growth rate-appearing as so the worms were 

consuming the plastic

● From week 3 to week 5- the plastic water planaria has a 

slowed growth rate and the normal spring water planaria 

rebounded to grow at a faster over rate

● We also noticed that there was 2 deceased worms in the plastic 

container(1 in each trial 1 and trial 2) at the end of the 

experiment 



Discussion:
The findings shows that planarian worms grew the longest in cm length, 

survived longer, and reproduced more often under normal spring water 

conditions. This can be ultimately attributed to the unfavorable plastic 

conditions 

● The harmful effects of plastic are still being studied on the environment but 

has taken it toll to both the living and nonliving aspects of a ecosystem. 

● Plastics and microplastics are everywhere now. Plastic is durable and cheap 

but not without an environmental cost, they are leaking chemicals in our 

soils, oceans, and atmosphere. 

● We are trying to understand how not only these plastic infiltration of our 

environments will affects these worms but us humans as well. 

● Plastic is apart of the world we live, and doing without is extremely difficult 

but there must a balance developed to not further expose ourselves and our 

environments to the chemicals that compose the plastics. 



Conclusion:

1.) Our results accepted our hypothesis of  "If we grind up plastic water 

bottles and expose them to hot temperatures while in the water 

then it will slow down black planarian growth because the plastic 

and microplastics that were released during the experiment will 

damage the worm's body system." 

2.) The planarian worms in the normal spring water had the most 

total end count of individual worms which showed higher 

reproductive and survival rates.

3.) Planarian worms grew to a larger length in total in the healthier 

conditions of normal spring water compared to the polluted 

environment. 
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