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Objectives
Microplastics are small pieces of plastic found in the environment and are harmful to animals. I wondered if
microplastics could affect plants. The objective of this project was to determine if plants could absorb
microplastics through their roots.

Methods
I used brightly colored plastic beads that could be seen under the microscope to model microplastics found
in the environment. I ground up plastic beads and passed them through filters ranging from 150um to 1um.
First, I planted cabbage and kale seedlings in planting soil and secondly, I planted them in plant tissue
culture medium and then I added microplastics to the soil or medium. To measure if plants absorb
microplastics, I either looked at the roots directly under the microscope or chopped them up and looked
under the microscope.

Results
To determine if I could see microplastics on roots with my microscope, I added microplastics to the outside
of intact roots or root cross sections or the chopped root preparations. The microplastics were clearly visible
on each root preparation. Seedlings were grown for 7-14 days with microplastics, and then removed from
the soil, washed, and mounted on microscope slides.  I prepared samples from 5 seedlings for both the
control and the treated groups.  No microplastics were seen on the roots, cross sections, or mashed up roots.
To see the roots more clearly in their growing environment, I set up a sterile plant tissue culture system.  I
grew seedlings in Murashige & Skoog plant media with agar.  I repeated the method development with
seedlings grown in tissue culture and proven that I could see the microplastics with my microscope.  I
looked at 5 plants after 7-14 days of exposure to microplastic and saw only some microplastic on the
outside. I performed a dye test with food coloring in either water or in agar to show that plants do absorb
dyes, and also to determine what molecular weight plants can absorb. Seedlings can absorb food coloring
because they changed color on the outside as well as the inside. I demonstrated that kale and cabbage plants
can absorb molecules with a molecular weight of about 1000 Daltons.

Conclusions
Test microplastics were not absorbed in either soil or tissue culture seedlings even though plants can absorb
small dye molecules.  Microplastics breakdown slowly in the soil and it is possible that these breakdown
products could be absorbed.

Plants do not absorb microplastics between 1-150 microns in size even though small dye molecules can be
absorbed by roots.
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