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Abstract:

The use of plastic appears inevitable these days due to its cost efficiency and low value

for the manufacturers. The cost-efficiency of plastic to the consumer is offset by the price paid

by the environment when the pollutive aspects of these objects enter the habitats of many

species. Microplastics are microscopic pieces of plastic that plague environmental communities

with the chemicals it releases and the sheer volume of it as seen in the oceans. The problem with

plastic is that it is in almost everything: from the clothes we wear to the foods we eat, which

shows how plastic has entered the food chain. We tested how these plastic invaders affected

black dugesia worms (planarian worms), which are remarkably known to regenerate lost or split

body parts and reproduce asexually. We kept ten black planaria worms that all measured 0.6

centimeters in individual containers filled with spring water. Five black planaria worms were

kept in spring water and left to grow in a dark environment. On the other hand, the remaining

five worms were treated to boiled spring water and plastic to simulate a polluted environment

infiltrated with plastic chemicals and then placed in a dark environment. The control experiment

had growth rates of 416%, 483%, 466%, 116%, 350% in trials one through five respectively. The

experimental group had growth rates of 350%, 167%, 316%, 183%, 300% in trials one through

five respectively. The control group had an overall higher rate of growth and higher amount of

worms after the trial period emphasizing the negative effects of plastic on the species.
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Background Information:

Planarian worms are flatworms that are found in a variety of places such as springs,

streams, and ponds, (“Planaria,” n.d). Planaria are flat with a nervous system that is concentrated

in their head area where they have a flap on each side of their head. The planaria’s mouth is a

tube-like pharynx that extends from the mouth to consume the food (Turbellarians n.d). Their

eyespots are sensitive to light, so they are found under rocks or other areas where light is not

found. The black laboratory planarian worms, which are also known as dugesia planaria, have a

higher life expectancy when spring water is used instead of tap water. Dactyligeria eats once a

week and will usually be found eating beef liver or hard-boiled egg yolk (Carolina n.d).

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 (The Australian Museum 2011).  External forces can cause the

regeneration of these worms, but planarian worms can also reproduce asexually. Through the

process of fission, where the worm tears itself into two pieces, the worm can become two in one

week (UCSD 2017). The planaria worms move because of cilia on the underside of their body,

mucus, and muscular contractions (Turbellarians n.d).

In a different experiment, one group of earthworms was exposed to microplastics in their

habitat while another group was kept in its ‘natural’ habitat. The experiment 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. Plastic is being seen all over the environment. In a study of 159

water samples, they found that over 80% of the samples contained plastic (“Microplastics Found

in Drinking Water,” n.d). Bottled beverages are made out of polyethylene terephthalate (PET/

PETE) plastic, which makes up 10.2% of the plastic production (Link 2020).  8.3 billion metric
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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 (Lindwall 2020). The last

important component is the effects of heat on plastic. In another study, the researchers found that

when a water bottle was left in a hot environment bisphenol A (BPA) was released into the water

source (Pawlowski 2018). There are debates about the impact of these chemicals on the body, but

the studies on microplastics are relatively new, so a lot is still unknown.
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Experimental Design:

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 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.

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

Materials:

● Ten pipettes

● Ten laboratory flasks

● Plastic wrap

● Rubber bands

● Gloves
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● Boiled eggs

● Spring Water

● Ruler

● Enclosed container

● Timer

● Water bottles

● Blender

● Hot Plate

● Stirrer

● Blue Tape

● Marker

Procedures:

1. Gather all materials

2. Put on gloves

3. Set up a dark enclosed habitat

4. Label each lab flask with the corresponding name

5. Place one black planarian worm in the 250 ml laboratory flask until all ten worms are

homed

6. Boil eggs for ten minutes

7. Wait until cooled down

8. Feed the worms ¼ of a teaspoon of egg for 30 minutes

9. Cut a water bottle into sixth parts and then fourths
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10. Place the plastic into the blender

11. Pour 100 ml of spring water into the blender

12. Blend together for five minutes

13. Pour the mixture into a 1000 ml beaker filled with spring water

14. Place on the hot plate for thirty minutes where the temperature will reach about sixty

degrees celsius

15. Wait until the water is room temperature

16. Clean out the ‘normal’ planarian’s home by dumping out the water, worm, and egg

17. Measure the length of the flatworm(s)

18. Record data

19. Place the flatworm back into clean spring water

20. Repeat steps 16-19 for the ‘plastic’ flatworm, but the water will be spring water with

plastic

21. Repeat steps six to twenty once a week

Data:

Number of worms after 5 weeks:

Normal Water Plastic Water

Trial 1 5 3

Trial 2 5 3

Trial 3 5 4

Trial 4 3 3

Trial 5 5 4
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Total Growth Rate after 5 weeks:

Normal Water Plastic Water

Trial 1 416% 350%

Trial 2 483% 167%

Trial 3 466% 316%

Trial 4 116% 183%

Trial 5 350% 300%

Total Length of All Warms combined in the container after 5 weeks in cm:

Normal Water Plastic Water

Trial 1 3.1 2.7

Trial 2 3.5 1.6

Trial 3 3.4 2.5

Trial 4 1.3 1.7

Trial 5 2.7 2.4

Graph:
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Conclusion/ Data Analysis:

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 regenerative system. The

hypothesis was accepted because the regular non-polluted spring water showed a higher level of

objective growth in all 3: total worm count, total worm length, and rate of growth. The total

worm count was six more in normal spring water after 5 weeks, 23 and 17 respectively. The total

average worm length was 2.8 centimeters for the normal water and 2.18 centimeters for the

plastic polluted water, so the total worm length was on average .62 centimeters more in the

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. The cause of these results is ultimately the undesired effects of plastic, which are

both chemically and the displacement it causes which demote growth. If we were to do this

project again, we would use different species to test out the effects of plastic on animals from

different ecosystems. Clean water is the best environment for these self-regenerating and

reproducing species of worms that further proves the idea that we must protect our environment

from pollution and keep our ecosystems clean so that all species can continue to thrive.
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