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Introduction
Slime mold is a single cell that contains thousands of nuclei. It can grow as big as twelve inches, or can be as small as a few millimeters. Previously classified as a fungi, we now know slime mold is actually an amoeba-like cell.  Slime mold reproduces asexually--it produces spores that spread to surrounding areas.  If the location the spores land in is suitable, they can reproduce and turn into more single celled organisms.  Once the cell needs to acquire nutrients, it moves by crawling.  Multiple people, like Toshiyuki Nakagaki, have done experiments with slime mold.  By doing this experiment we wish to confirm his findings.
In this experiment we asked: Does slime mold have primitive intelligence? We have found that slime mold can remember things for a certain amount of time. For example: Humans remember that the heat their house turns on at six a.m. every morning. Slime mold would not be able to remember this without continued usage of that knowledge. So, if the heat was off all day for several days, then the slime mold would completely forget about the heat ever being turned on. Our hypothesis was that if we place two pieces of slime mold into the maze, then they will connect and find the shortest path to the food source, suggesting that it does have primitive intelligence. We began this experiment by designing a maze and placing it onto an agar plate. We then placed pieces of the culture onto the agar plate and fed it pre-moistened oatmeal to encourage it to grow. Finally we placed food in the maze and recorded what the slime mold did.
Materials
· Physarum Polycephalum culture kit
· Agar

· Petri plates

· Physarum Polycepalum food(old-fashioned oatmeal)

· Scalpel

· Physarum Polycephalum(slime mold)

· Tweezers

· Print onto transparency paper

· Cut out clear portion of maze

· Transparency paper

· Printer that can use transparency paper

· Heat-protective gloves

· Distilled water

· Camera

· Optional

· Notebook

Methods
1. Design the maze.

· Must be 4cm by 4cm

· Print onto transparency paper

· Cut out clear portion

2. Heat agar in microwave until it boils

· Use heat-protective gloves to extract from microwave

· Cover bottom of petri plate with a thin layer of agar

· Place maze on agar

· Let cool for one(1) hour

3. Start to grow Physarum Polycephalum culture

· Pre-moisten five(5) to six (6) pieces of old-fashioned oatmeal with distilled water

· Add to Physarum Polycephalum culture

· Take pictures

4. Add pieces of Physarum Polycephalum culture to maze

· Mark location in notebook

· Take Pictures

· Grow pieces until the Physarum Polycepalum culture fills maze by feeding it pre-moistened oatmeal

· Take Pictures

5. Add three pieces of pre-moistened oatmeal to maze

· One piece of oatmeal at the end of the maze, and one at the two beginnings

· Mark location in notebook

· Take Pictures

6. Add slime mold near two of the three oatmeal pieces

7. Observe and record growth and movement of Physarum Polycephalum culture

· Take pictures

8. Repeat steps one(1) through six (6) five (5) more times
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Connection to Piece Two?


Connection to Oatmeal?






Shortest Path to Oatmeal?
Starting Size(1)  Starting Size(2)  Total Size(LxW)

Trial 1

yes
yes
yes

.4cm

.5cm

8cm x 6cm

Trial 2

yes
yes
yes

.4cm

.3cm

8cm x 8.3cm

Trial 3

yes
yes
no

.3cm

.3cm

6.5cm x 8.1cm

Trial 4

yes
yes
yes

.5cm

.6cm

8.3cm x 8.3cm

Trial 5

yes
no
no

.3cm

.6cm

7.6cm x 7cm

Trial 6

yes
no
no

.5cm

.3cm

8.5cm x 6cm
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Conclusion: Refutes Hypothesis
    We hypothesized that if we place two pieces of slime mold into the maze, then they will connect and find the shortest path to the food source.  We found that the slime mold did not find the shortest path to the food source in some cases, suggesting that slime mold does not have primitive intelligence.  For example, in trials three, five, and six the pieces of slime mold did connect and find the oatmeal, but they did not find the shortest path.  It looks like they wandered the petri plate until they they found something to eat.  In other cases, though, suchas trial one, the pieces of slime mold did connect and find the shortest path.  Our experiment went wrong somewhere, though.  We know this because the multiple other people that attempted either this project or something similar got the same results--which the slime mold did, indeed, connect to find the shortest path to the food source.  There are multiple things that could have gone wrong.  First, the agar was not hardening fast enough, and the mazes kept sinking in.  When we tried to fix it, the agar became lumpy.  That could have been part of the reason why the slime mold did not make it to the food source.  It could have confused the slime mold.  Second, the oatmeal got dry overnight.  It was supposed to stay moist, though, so that could have been a problem.  Third, the pieces of slime mold were different sizes.  For example, in trial two the first piece of slime mold was .4cm long, yet the second piece was .3cm long.  It took longer for the smaller one to grow, so the piece that started out larger found its own path, even though they eventually connected.  Lastly, our scalpel was used to cut other things besides the slime mold.  Even though we washed it regularly, it still could have been contaminated.  These problems, though, could be used to further our research.  For example, we could have purposely made a path of lumps in the agar and observed whether or not the slime mold avoided those obstacles.  Or, instead of using pre-moistened, old-fashioned oatmeal, we could have used pre-moistened instant oatmeal.  To extend this project, we could have used different types of mold and compared them.  We could have exposed the slime mold to extreme conditions in a pattern, and observed if it anticipated the hot or cold.  The many variations and extensions on this project can all measure primitive intelligence.  
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