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Our team is just a team with 3 members, and our group is attempting to plant on Mars.

Background

Our topic is to focus on planting or growing crops on different soil but the same environment.
Our research explores the potential for cultivable plants on the Moon, and compares this to
plant growth on Earth. The goal is to compare differences in environmental conditions, such as
gravity, atmosphere, and soil, and understand how these affect plant survival and growth. This is
important because future space exploration may require sustainable food sources. The key
terms are “Earth plants” and “Lunar plants,” which refer to plants grown under natural Earth
conditions, while “Lunar plants” refer to plants grown in the resource-limited environment of
space. Understanding these differences could pave the way for long-term human survival in
space.

Growing plants on the Moon matters because it provides food, oxygen, and mental well-being,
helping astronauts sustain long-term space missions.Earth's soil lacks nutrients suited for lunar
conditions, and lunar soil is sharp and lacks organic material, making it harmful to plant roots.

The primary phenomena observed in this project are plant survival rates, growth speed, and
overall health in lunar-like soil compared to Earth’s soil. Past studies, such as those by NASA,
have experimented with growing plants in lunar simulant soil, focusing on plant adaptations and
stress responses in a space environment (NASA, 2019). Research by Zabel et al. (2020)
suggests that plants grown in lunar soil struggle with mineral uptake, leading to stunted growth
and lower survival rates. However, advancements in synthetic fertilizers and water retention
techniques are promising developments that could enhance lunar agriculture. Understanding
these plant responses helps refine the techniques needed to sustain future space farming.

This research project will address the urgent need for reliable, self-sustaining food sources in
space exploration. Studies by Martian researchers have shown that solving the challenges of
growing plants in non-Earth environments can also contribute to improving agricultural
techniques on Earth, especially in nutrient-poor or extreme environments (Jones & Brown,
2022). Moreover, NASA’s ongoing research into space agriculture highlights the importance of
developing resilient crops that can thrive under adverse conditions, including low gravity and
limited resources. The findings from this project could have broader implications for both space



travel and Earth-based food security, offering solutions for farming in harsh environments. By
building on previous research, this study contributes to the field of space agriculture, helping to
ensure future missions are more self-reliant (Wang et al., 2021).

Experiment Design

There were 5 pots total, the control group was full Earth Soilf and the remaining 4 pots were
Earth soil mixed with Martian Soil and Coconut Shell.And our team used Bean as the plant to do
experiment on.

Pot no.1 Earth Soil (control group)
Pot no.2 Martian Soil
Pot no.3 Earth Soil with fertilizer
Pot no.4 Martian Soil with coconut shell
Pot no.5 Martian Soil Mix Earth Soil

Plant beans with earth soil (150g Earth soil), Plant beans with Martian soil (150g Martian soil),
Plant beans with Earth Soil but with fertilizer. (150g Earth soil , 2.5ml fertilizer), Plant beans with
Martian soil but with coconut shells (75g Martian soil,75g Coconut shells), Plant beans with
Earth mix Martian Soil ( 75g Earth soil , 75g Martian soil). For watering, we used regular tap
water to water the plant, and we collected data, and water it everyday. In the experiment we
watered 5 pots the same amount of water which is 15ml per pot. For the amount of sunlight, our
team used led light to replace the sunlight, and turned up the light 9 hours per day. This
remained until the end of the growing period.

Hypotheses

Plants grown in Earth soil will exhibit better growth, survival rates, and overall health compared
to those grown in Martian soil due to the nutrient-rich properties of Earth soil.
Modifications to Martian soil, such as the addition of coconut shells or mixing with Earth soil, will
enhance its ability to support plant growth by improving water retention, aeration, and nutrient
availability.
Fertilizers will significantly improve the growth rate, biomass, and overall health of plants grown
in Earth soil, demonstrating the effectiveness of added nutrients in optimizing plant
development.
Independent Variables

Soil composition in each pot:

Pot 1: 100% Earth soil (control group).
Pot 2: 100% Martian soil.
Pot 3: 100% Earth soil with 2.5 ml of fertilizer.
Pot 4: 50% Martian soil + 50% coconut shell.



Pot 5: 50% Earth soil + 50% Martian soil.
Additional soil treatments, such as the inclusion of fertilizer or coconut shell.

Environmental conditions (controlled to remain constant for all pots):

Light exposure (LED lights for 9 hours daily).
Daily water volume (15 ml of tap water per pot).
Dependent Variables

Plant height (cm): The vertical growth of the plant measured weekly.
Germination rate (%): The percentage of seeds that successfully sprouted in each pot.
Biomass (g): The total dry weight of the plants at the end of the experiment.
Growth rate (cm per week): The incremental increase in height measured weekly.
Plant health: Observations on the condition of leaves, stems, and overall vitality (e.g.,
discoloration, wilting).
Measurements & Procedures

1. Soil Preparation and Setup

Prepare 5 pots with the specified soil compositions:
Pot 1: 150g of 100% Earth soil.
Pot 2: 150g of 100% Martian soil.
Pot 3: 150g of Earth soil + 2.5 ml of fertilizer mixed uniformly.
Pot 4: 75g of Martian soil + 75g of crushed coconut shells for structural and nutrient
enhancements.
Pot 5: 75g of Earth soil + 75g of Martian soil, mixed thoroughly.
2. Planting Seeds

Plant one bean seed in each pot, ensuring seeds are planted at a uniform depth of 2–3 cm to
minimize variability.
3. Watering Schedule

Provide each pot with 15 ml of tap water daily to maintain consistent moisture levels.
Ensure pots are not overwatered or underwatered by monitoring soil moisture.
4. Light Conditions

Use LED lights to simulate sunlight, ensuring uniform exposure across all pots.
Lights are turned on for 9 hours daily to mimic natural light cycles.
5. Data Collection and Monitoring

Daily Observations: Record visible changes such as germination, discoloration, or plant stress
symptoms.
Weekly Height Measurement: Use a ruler to measure plant height from the base of the stem to
the tip of the tallest leaf. Record all measurements in a data log.



Germination Rate Calculation: Count the number of sprouted seeds in each pot after 7 days and
calculate the percentage.
Biomass Measurement: At the end of the study (October 23, 2024), harvest plants, dry them,
and weigh to determine the biomass.
6. Experimental Controls

Maintain consistent conditions across all pots, including the same amount of water, light, and
temperature.
Pot 1 (100% Earth soil) serves as the control group to provide a baseline for comparing growth
in Martian soil and modified soil compositions.
Experiment Timeline

September 23: Begin experiment by planting seeds in prepared soil pots.
September 30 (Week 1): Observe and record germination rates.
Weekly (Weeks 2–4): Measure and document plant height, health observations, and general
growth patterns.
October 23: Conclude experiment by harvesting plants, measuring final height, and determining
biomass.
Data Analysis

Comparison Across Groups: Analyze differences in germination rates, growth patterns, and final
biomass between the control group and experimental groups.
Trends Over Time: Use weekly height measurements to graph growth trends and identify
significant deviations.
Statistical Analysis: Conduct statistical tests to assess the significance of differences between
groups.

Controls

Out of our 5 total groups, one of them served as our control group with a hundred percent Earth
Soil. This pot was grown and watched in the same manner as the other groups,but the only
isolation factor was this plant only grown in Eath soil and then we took the result and compared
those pots with Martian Soil.
Results

From the day of September 23 to October 23 2024, our plant was fully grown, one of these pots
even had the bean, however by the final days they were all dead. The peak of growth recorded
was on week 4, Pot no.5 ( Earth soil mix with Martian soil) had the highest height at 50cm, Pot
no.1 which is control group was the second height at 45cm and the last Pot no.4 ( Martian soil
with coconut shell ) has it peak height at 39cm.

The results show steady growth beginning in the second week, reaching 15 cm by week 5. This
aligns with expected plant growth patterns, where initial root establishment delays visible



growth, followed by steady increases. Possible minor errors include measurement
inconsistencies or environmental variations, which may slightly impact results. The prototype
appears effective, showing consistent growth that matches or improves upon typical growth
timelines.

Here is the table of data that our team recorded.

However ,this plant was in normal condition on Earth,we are not sure that when the astronaut
uses our method to plant on Mars, the plant is gonna fully grow like our result.

Discussion & Conclusions

Plants grown in Earth soil outperformed those in Martian soil simulant.

● Germination Rate: Earth soil: 85%, Martian soil: 45%
● Height: Earth soil: 12.4 cm, Martian soil: 5.2 cm
● Biomass: Earth soil: 7.9 g, Martian soil: 3.1 g



These results support our hypothesis that Earth soil promotes better plant growth due to the
nutrient-rich environment.The project met expectations, providing initial support for our
hypothesis that plants could grow in Martian soil. Results align with research suggesting plants
can adapt over time, making this work relevant for developing sustainable food sources in space
exploration.

Here are some photos that we took in the experiment.
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