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Background

Dandelions are often seen as bothersome weeds. They unexpectedly appear across your

lawn overnight and can be challenging to get rid of due to their ability to grow in harsh

conditions. Although dandelions may seem useless, this versatile plant has numerous nutritional

and medicinal properties. They contain vitamin C, an organic compound that can reduce blood

sugar, and may even reduce inflammation. In addition to their medicinal properties, every part of

the dandelion is edible. They can be used to make dough, tea, pesto, salad, and many other types

of food. Therefore, Team Falcon Force decided to grow dandelions. The impression was that

these plants would grow easily in a strange environment like that of the soil on Mars and could

provide several benefits to those colonizing there.

Experimental Design

Team Falcon Force conducted this experiment in the second-floor lab of St. Paul Catholic

High School located in Bristol, Connecticut. This lab is not used often thus minimizing the

chance of interference with the plants. The windows in the lab also provided sufficient light for

the plants to grow. The experiment commenced with the plants in red plastic cups on a metal

tray, but as the temperature dropped, the red cups were placed in foam cups and moved onto a

plastic tray. The foam cups provided some degree of insulation against the chilly weather. The

plants were also placed under a red-blue grow light that was turned on for a few days at a time to

speed up the growing process. The plants were watered, monitored, and measured weekly. “Table

1.” lists materials required for the lab, and “Table 2.” provides an overview of the experimental

design.
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Table 1. Materials

Dandelion seeds
Red Plastic Cups
Foam Cups
Distilled Water
Martian Soil
Miracle Grow Garden Soil
Jungle Juice (Soil Amendment)
Expert Gardener (Soil Amendment)

Gloves
N95 Masks
Goggles
Aprons
Graduated Cylinder (100 ml)
Beaker (at least 100 mL)
Saran Wrap (to cover Beakers for pH testing
Triple Beam Balance

Table 2. Overview of Pot Composition

Pot Soil Amendments Crop

1
(control)

100% Garden Soil
0% Martian Simulant No Soil Amendments Dandelion

2 50% Garden Soil
50% Martian Simulant 1.20 g of Jungle Juice 2-1-6 Dandelion

3 50% Garden Soil
50% Martian Simulant 1.60 g of Jungle Juice 2-1-6 Dandelion

4 25% Garden Soil
75% Martian Simulant 1.20 g of Jungle Juice 2-1-6 Dandelion

5 50% Garden Soil
50% Martian Simulant

0.625 g of Expert Gardener's All-Purpose
Water-Soluble Plant Food 24-8-16 Dandelion

6 50% Garden Soil
50% Martian Simulant

1.25 g of Expert Gardener's All-Purpose
Water-Soluble Plant Food 24-8-16 Dandelion

7 25% Garden Soil
75% Martian Simulant

0.625 g of Expert Gardener's All-Purpose
Water-Soluble Plant Food 24-8-16 Dandelion

8 25% Garden Soil
75% Martian Simulant No Soil Amendments Dandelion

9 50% Garden Soil
50% Martian Simulant No Soil Amendments Dandelion

10
(control)

0% Garden Soil
100% Martian Simulant No Soil Amendments Dandelion
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Hypothesis

Dandelions will grow in pots with an optimal ratio of garden soil to Martian soil and with

proper soil amendment. The soil ratio with more garden soil to Martian soil will yield a healthier

crop of dandelions. Some amount of soil amendment will produce a heartier crop than those pots

with no amendments.

Variables and Controls

Independent Variables

The independent variables are the amount and type of soil amendments and the ratio of

garden to Martian soil. As part of the experiment design, these variables are changed among the

different pots numbered 1 to 10.

Dependent Variables

Team Falcon Force is expecting the plant height and overall health to vary among the

pots. They are expecting the pots with more garden soil and amendments to grow better than the

others.

Controls

The amount of water given, and the light received will be the same for each pot. All pots

will also be kept at the same temperature and will use the same garden and Martian soil.

Controlling these variables helps identify the potential effects of the independent variables. There

are also two control pots, Pot 1 contained 100% garden soil and Pot 10 contained 100% Martian

soil.

Measurement

Each plant’s height and the pH level of the soil were measured weekly by Team Falcon

Force.
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Results

Data Slides: Pot 1 through Pot 10
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Chart #1:

Graph #2:
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Chart #3:

Chart #4:

Chart #5:
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Chart #6:

Conclusions

The results of the experiment have been quite interesting. No growth was experienced in

Pots 2, 3, 4, 5, 8, and 10. There was also no growth in any pots treated with the Jungle Juice soil

amendment (Pots 2, 3, and 4). The two pots that contained mostly (or all) Martian soil and no

amendments predictably did not experience any growth (Pots 8 and 10). In addition to

experiencing no growth, these pots had soil pH levels that were pH 6 or lower for multiple weeks

in a row (shown on the weekly pH graphs, Charts 2-6, and the Data Slides for Pots 2, 3, 4, 8, and

10). Based on the results, the Jungle Juice amendment may make the soil more acidic, and,

probably, plants in soil that have a pH 6 or lower for multiple consecutive weeks may have

inhibited plant growth.

On the contrary, growth was evident in Pots 1, 6, 7, and 9. These pots contained either no

amendments or had been treated with Expert Gardener’s Plant Food. Pot 1, the control,

predictably had the most growth, of approximately 80 mm, because of its 100% garden soil

composition which made near-perfect growing conditions. The pH levels for Pot 1 never

registered below a pH 7 throughout the experiment (shown on Data Slide for Pot 1). Those pots

treated with Expert Gardener’s Plant Food (Pot 6 and 7), had growth of 15 mm and 10 mm,
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respectively. Although their pH levels had alternated between pH 6 and pH 7, as seen in Data

Slides for Pots 6 and 7, they never stayed at pH 6 for consecutive weeks. The height and pH

levels of Pot 9 moved after growth Day 23. The plant started strong and grew about 3 mm, but

the strange fluctuating pH levels appeared to put stress on the plant which caused its death by the

end of the experiment. None of these had a pH 6 for more than one consecutive week.

Overall, based upon this experiment Expert Gardener’s Plant Food amendment appears to

be the better choice to make if one were to grow dandelions on Mars. This may be due to the

NPK ratio of 24-8-16, which is quite different from the failed Jungle Juice amendment ratio of

2-1-6. The N-P-K-ratio is the percentage the product contains by volume of nitrogen (chemical

symbol N), phosphorus (P), and potassium (K).

While the temperature seemed to have little to no effect on plant growth, this experiment

can be improved by insulating the pots from the start to have greater control over the temperature

for the entire growth period. It can also be improved by having a better understanding of the

impact of the N-P-K ratio found in the soil amendments and more consistent reporting of

variables.


