
RESEARCH QUESTIONS

To which

substance(synthetic auxin

and desert soil

microbiome) does

Physarum plasmodium

show significant

chemotaxis?

METHODS

STEP 1: Obtaining the Initial Desert 

Microbiome.

STEP 2: Preparing Bacterial Dilution

• Using a micropipette, pour 10µL of the diluted 

sample in a TSA plate

STEP 3: Growing and Selecting the Bacteria

• Incubate in a digital incubator at 37oC for 24 

hours

• Select one bacterial colony as a test subject

STEP 4: Preparing and measuring the Synthetic 

Auxin

• Measure 0.5g of synthetic auxin.

STEP 5: Preparing the Experimental Set up

Create 3 Treatments:

1. Plates with Desert Bacteria and Slime mold

2. Plates with Synthetic auxin and Slime mold

3. Plates with Desert bacteria, Synthetic Auxin, 

and Slime mold

STEP 6: Incubate and Measure Results

DISCUSSION AND CONLUSION

RESULTS

By the end of the research, we have the following

conclusions:

1. Physarum plasmodium and the isolated desert

bacteria tend to move toward each other.

2. Physarum plasmodium and synthetic auxin when

placed in a petri dish tend to have negative

chemotaxis toward each other.

3. When synthetic auxin, isolated desert bacteria, and

Physarum plasmodium were placed in the same

plate, tend to move toward each other, with desert

bacteria and Physarum plasmodium being more

attracted to each other.





Background research #1 & #2: What is physarum 

plasmodium
• Physarum first grows as single-celled amoeba, but the amoeba fuse, and the

organism loses its ‘celular’ makeup. As the organism continues to grow,

nuclei divide without cell division. The resulting bag of nuclei is called a

‘coenocyte’ or ‘plasmodium’.

• Why is Physarum sometimes described as ‘intelligent’? Obviously, Physarum

doesn’t have a brain, but its emergent behaviors are more complex than the

localized decisions

Background research #3 & 4: What is synthetic auxin?

• Synthetic auxin herbicides blind to hormone receptors in plant cells and 

cause a chain of events within the plant that lead to rapid and uncontrolled 

growth. Synthetic auxin herbicides are synthetic.

• The killing action of synthetic auxins is not caused by any single factor but 

rather by the disruption of several growth processes in susceptible plants.

Desert soil is mostly sandy soil (90-95%) found in low-rain regions,
it has a low content of nitrogen and organic matter with very high
calcium carbonate and phosphate, thus making it infertile.

Background research #3: What is desert soil? -

www.sciencedirect.com

Picture from: islandnature.ca

Picture from: natur-sim.com

Picture from: sciencing.com



Problem

-To which

substance(synthetic auxin

and desert soil microbiome)

does Physarum plasmodium

show significant

chemotaxis?

Hypothesis

If we place the slime mold in the

middle of desert bacteria and

synthetic auxin then the slime

mold will move in the direction

of the food source/nutrient.

Variables
Independent V:

-Microbiome soil

-Synthetic auxin

Dependent V:

-Chemotaxis of 

Physarum 

plasmodium

Constants

Temperature, type of media, amount of auxin, 

same bacterial colony



STEP 1: Obtaining the Initial Desert Microbiome.

• Measure 20g of Desert soil.

• Pour 100mL of distilled water to the soil sample and let it pass through the filter.

• Save the collected Sample

STEP 2: Preparing Bacterial Dilution

• Measure 10 mL from the initial dilution.

• Dilute it to 100mL of distilled water

• Using a micropipette, pour 10µL of the diluted sample in a TSA plate



STEP 3: Growing and Selecting the Bacteria

• Use 2 TSA plates to culture the bacteria

• Incubate in a digital incubator at 37oC for 24 hours

• Select one bacterial colony as a test subject

STEP 4: Preparing and measuring the Synthetic Auxin

• Measure 0.5g of synthetic auxin.

• Prepare the slime mold culture. Use one per plate



STEP 5: Preparing the Experimental Set up

Create 3 Treatments:

1. Plates with Desert Bacteria and Slime mold

2. Plates with Synthetic auxin and Slime mold

3. Plates with Desert bacteria, Synthetic Auxin, and Slime mold

Measure and record the initial distances using a digital caliper.

STEP 6: Incubate and Measure Results

• Incubate the prepared plates in a digital incubator under 37oC for a week

• Measure the movement using digital caliper.



Bacteria and Slime mold (mm)

Sample Initial Distance Final Distance

Total 

movement

1 32.7 22.5 10.2

2 28.9 22.7 6.2

3 24.6 20.6 4

Average 28.73333333 21.93333333 6.8

Table 1: Desert Bacteria and Slime mold
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Graph 1: Chemotaxis per Plate 
(Bacteria and Slime Mold) in mm

ANOVA

Source 

of 

Variation SS df MS F P-value F crit

Between 

Groups 69.36 1 69.36 7.80788 0.049098 7.708647

Within 

Groups 35.53333 48.883333

Total 104.8933 5

Based on the results, The slime mold (Physarum

plasmodium) tend to move towards the desert bacteria

with an average movement of 6.8mm. This results is

significant as supported by the ANOVA test with a p-

value of less than 0.05.

All photos taken by the researcher
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Graph 2: Chemotaxis per Plate (Auxin 
and Slime mold) in mm

Auxin and Slime mold

Plate Initial Distance Final Distance Total movement

1 32.1 29.1 3

2 28.3 29 -0.7

3 23.3 35 -11.7

Average 27.9 31.03333333 -3.133333333

Table 2: Synthetic Auxin and Slime mold

ANOVA

Source 

of 

Variation SS df MS F P-value F crit

Between 

Groups 14.72667 1 14.72667 0.941502 0.386837 7.708647

Within 

Groups 62.56667 4 15.64167

Total 77.29333 5

Based on the results, The slime mold (Physarum

plasmodium) tend to move away from synthetic auxin

with an average movement of -3.13mm. However, this

results is insignificant as supported by the ANOVA

test with a p-value of greater than 0.05.

-All photos taken by the researcher
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Chart 3: Chemotaxis Between Auxin, 
Bacteria and Slime mold (Separate 

Plates) in mm

ANOVA

Source 

of 

Variation SS df MS F P-value F crit

Between 

Groups 135.34 3 45.113333.6789670.0624514.066181

Within 

Groups 98.1 8 12.2625

Total 233.44 11

All photos taken by the researcher

The graph above presents the comparison of the

chemotaxis of slime mold with bacteria and auxin. The

results shows that slime mold and bacteria tend to

move toward each other while slime mold tend to

move away from auxin. Nevertheless, this result is not

significant as the p-value is greater than 0.05.



Auxin and Slimemold Bacteria and Slimemold

Plate Initial Distance Final Distance Total movement Initial Distance Final Distance Total movement

1 12.1 11.2 0.9 10.1 6.1 4

2 11.9 11.2 0.7 11.2 9.1 2.1

3 10.9 9.1 1.8 11.6 8.4 3.2

Average 11.63333333 10.5 1.133333333 10.96666667 7.866666667 3.1

Table 3: Synthetic Auxin, Desert Bacteria and Slime mold in the Same Plate
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Graph 4: Chemotaxis (Auxin, Bacteria and 
Slime mold) in the Same Plate in mm

Auxin Bacteria

ANOVA

Source of 

Variation SS df MS F P-value F crit

Between 

Groups 24.50917 3 8.169722 6.601796 0.014789 4.066181

Within 

Groups 9.9 8 1.2375

Total 34.40917 11

The results above presents the Chemotaxis interactions between desert bacteria, synthetic auxin, and slime mold

when they are placed all together in a plate. Based on the results, desert bacteria and slime mold are more

attracted to each other. The results above are significant as supported by the ANOVA Test with a p-value of

0.015 which is less than 0.05.



RESEARCH PROBLEM: To which substance(synthetic auxin and desert soil microbiome) does

Physarum plasmodium show significant chemotaxis?

By the end of the research, we have the following conclusions:

1. Physarum plasmodium and the isolated desert bacteria tend to move toward each

other.

2. Physarum plasmodium and synthetic auxin when placed in a petri dish tend to have

negative chemotaxis toward each other.

3. When synthetic auxin, isolated desert bacteria, and Physarum plasmodium were

placed in the same plate, tend to move toward each other, with desert bacteria and

Physarum plasmodium being more attracted to each other.



We believe our project is significant for the following reasons:

1. Slime molds are underrated and don’t receive enough attention for research. This

projects highlights that this organism exhibits amazing and cool biological processes.

2. Chemotaxis of slime mold is something that is not fully studied. This organism

despite not having a nervous system can still respond to stimuli.

1. Perform more trials to verify the results.

2. Identify the type of bacteria used in the experimentation.
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