
The Effects of Photosynthesis on Martian Atmospheric Composition in a Closed System

Chamber Construction:

The two chambers were constructed by cutting the plexiglass

to the dimensions needed (shown in materials). A hole in each 

side piece (4 8x10) was drilled and 3 holes were drilled in each 

lid piece (2 10x12). They were then glued together with IPS 

acrylic glue, except the lid. All seams in the chamber were then 

sealed with sealant. The oxygen and carbon dioxide probes 

were secured in the chamber by wrapping them with Teflon tape, 

and then placing them in the holes on the lid. The watering 

system was installed by inserting the small PVC piece into the 

hole and screwing on the sprinkler hoses on one side and the 

and the hose on the other side. By keeping the hose always 

filled partially with water. The lid was secured with electrical tape 

after the plants were placed in the chambers. 
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Plant Growth and Atmospheric Change:

First, the seeds were planted. Second, 4 pots were filled with 

approximately 400 mL (400 g) Martian soil and 4 pots were filled 

with 400 mL (160 g) potting soil. 9 seeds were planted in each 

pot in a square pattern and watered. The 4 Earth and 4 Martian 

pots were put into two different trays, and each put in their own 

chamber. The lid was taped on, and the chamber was then 

flushed with carbon dioxide using 16 small canisters in total. The 

plants were then allowed to grow for 19 days and 20 hours, with 

data being taken every 4 hours by LabQuest. This data was later 

transferred to it’s partner software on a computer. 

Further work for this project includes doing mainly the 

same experiment. However, it would include a carbon 

dioxide sensor able to sense the full range of 

concentration. Also, the use of dirt instead of potting soil 

may be able to provide a better control for the 

experiment. Analyzation Martian soil after plants have 

grown in it could also show more about how the plant 

growth affects Mars (3).  Also, a bigger version of this 

experiment with crops could be important. 

Figure 3: This diagram shows the concentrations of carbon dioxide and oxygen in each chamber throughout the 476 hours recorded. The flat line which 

both the carbon dioxide sensors have is due  to the sensor’s ability to only read to the 10 percent carbon dioxide level. The fluctuations in all lines are due to 

day and night photosynthesis and cell respiration cycles. 

Recently, the creation of livable spaces on Mars and 

research into how to do it the best has been a topic of 

interest in the scientific community. Therefore, it is 

necessary to research how this could potentially be done in 

as many ways as possible. An idea for how to create 

oxygen on Mars put some sort of clear dome on the surface 

and simply plant crops and see if they could produce an 

environment with a an amount of carbon dioxide and 

oxygen that could sustain human life. This way of creating 

breathable air on Mars has not been researched thus far, 

so it is necessary to see how viable such a plan could be. 

This idea could be very cost effective if put into effect on 

Mars, as man-produced oxygen would not be needed after 

a certain period of time. Man made oxygen requires plenty 

of machinery to convert the Martian atmosphere, while, 

ideally, my idea would only require a clear dome and 

seeds. This could even be something sent before humans 

arrived on it’s own that could drop the dome on the surface 

of Mars, and subsequently have the dome somehow plant 

the seeds on Mars, preparing oxygen that would be 

available for the astronauts as soon as they arrive. This 

project is a much smaller, less complicated version of this 

dome. There has been enough research done around this 

idea to make it valid. There has been extensive research 

done as to how well plants could grow in Martian soil. A 

study shows that plants are able to grow in Martian soil in 

the first place and another shows that they are able to grow 

in a carbon dioxide heavy environment, verifying that 

success if probable (1, 2). 

Figure 3 shows the oxygen levels rose significantly and 

the carbon dioxide levels declined significantly in each 

chamber. As shown, the carbon dioxide levels are 10% at 

maximum. This is due to the probes only being able to go 

up to 10%. A probe able to go to 100%, however, would 

have been better for consistency, however. The oxygen 

levels in each chamber generally followed the same path, 

both starting at approximately 4% and ending at 30% for 

“Earth” and 25% for “Mars”. The carbon dioxide levels 

were much different from each other, in contrast with the 

two oxygen levels. The “Mars” level went down very 

quickly, while the “Earth” level took much longer, though 

there is an explanation for that. This is because many 

more garden cress seeds sprouted in the “Mars” chamber. 

This likely contributed to the longer time for the carbon 

dioxide level to decline than in the other chamber. Overall, 

however, the desired effect on the gas concentrations was 

achieved. 
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Hypothesis: The planting of Lepidium sativum in an environment with Martian soil simulant and artificial Martian atmospheric composition will lead to a decrease in the concentration of carbon dioxide and an increase in the concentration of 

oxygen in the enclosed atmosphere, leading to a breathable environment. 
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Figure 2: Experiment Setup (note: pots and tubes each represent 2)

• Plexiglass: 2 - 8 x 10 inches

2 - 10 x 12 inches

2 - 8 x 12 inches

• Acrylic Glue (IPS 3 quart Weld-On 3 quart)

• Hypo 25 Applicator for Weld-On Hypo 25 industrial solvent 

adhesive (a.k.a. IPS 3 quart Weld-On 3 quart size)

• LabQuest Original – Vernier

• Carbon Dioxide Sensor Probe – Vernier

• Oxygen Sensor Probe – Vernier

• Martian Soil Simulant - “Mojave Mars Simulant”

• Potting Soil (Edna’s Best)

• Seeds of Lepidium sativum - 40 with extra

• Small Sprinkler Tubing (Black)

• PVC Valves

• ⅜ inch attachment to Valve for gas line

• Square Pot Carrying Trays - 15 slots, 20.25x12.25x2 

inches (cut down to fit in chambers)

• Square Injection Molded Pots - 4” 

• 15 Small Carbon Dioxide Canisters 

• Laptop Computer with LabQuest program

• Teflon Sealant Tape

• Electrical Tape

• Soapy Water in Hypo - 65 Applicator

Figures 4 (left): Shows the chambers before and after the lids are taped on.

Figure 5 (right): Shows the chambers in the growth chamber with the plants.

Conclusion
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This study transforms current Martian atmospheric 

composition into a composition in which humans could 

potentially inhabit within an enclosed environment using 

the photosynthesis of plants. Lepidium sativum was planted 

in regular potting soil in one airtight chamber and planted in 

Martian soil simulant in another. The containers were 

flushed with pure carbon dioxide and sealed, and the 

plants were allowed to grow for 20 days. The resulting 

atmospheric composition was monitored over the course of 

the study using oxygen and carbon dioxide probes. The 

results of the experiment show that after 20 days, the 

oxygen and carbon dioxide levels returned to near that of 

Earth, suggesting that the same effect could be achieved 

on Mars. 

Results 

Further Work

Figure 1: Depicts what shows what the actual “dome” on Mars might 

look like and how it would function to produce a habitable space. 

Gas Concentrations (Oxygen and Carbon Dioxide) Over 20 days

Below, the gas concentrations are shown over the time of experimentation. Overall, the gas concentrations of carbon dioxide  fell and 

the concentrations of oxygen gas rose due to photosynthesis. Small fluctuations occurring every approximately 24 hours are due to 

the day’s photosynthesis and night’s cellular respiration. From 20 to 45 hours,, the “Earth” oxygen gas was much higher than it should 

have been, leading to the conclusion that something went wrong with the probe. The same oxygen graph rises sharply near the end of 

the graph (final 6 hours), and this is due to the chamber being breached before experimentation was finished. These results are 

overall what was expected to be found from this experiment. 

Ultimately, though there were some flaws in the 

experiment, the overall goal of transitioning the synthetic 

Martian atmosphere from largely carbon dioxide to 

oxygen was achieved. This shows that this method of 

changing Martian atmosphere into something humans 

could breath with plants could be a viable alternative to 

other, more costly methods of oxygen production on 

Mars. 


