1

Team: Green Vision
Team Number: 8548
School: St. Johns Country Day School
Grade: 7th
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The Impact of the Ratio of Earth to Moon Soil and Various Initial Water Amounts on
Dandelion Growth

Background Information
As we started our activity, we wondered how we were going to grow plants on the Moon. We did not
really have any basic understanding of how to grow plants using lunar soil.
We first looked at what was contained in the lunar soil compared to Earth soil. We realized we
needed to add nutrients to the lunar soil. We decided to use Miracle Grow Expand ’n Gro as our Earth
soil. We decided we would study the ratios of Earth soil to lunar soil and we added Mykro-Myko (good
bacteria) and Milorganite as additives to bring more nutrients to the soil. We also studied how various
initial water amounts would impact the growth of the plants. The Expand ’n Gro instructions told us
how much initial water we should use with specific amounts of soil. It was basically equal amount of
initial water to the amount of Expand ’n Gro. We used the manufacturer's instructions to set up our
control experiment. We also did a secondary experiment where we kept the initial amount of the
water the same throughout all four plant set ups.
Expand ’n Gro was chosen to be used because it would save space as it was transported to the
moon. It is very compacted and expands to up to three times its size when water is added. We know
that anything we bring to the Moon must be transported on a rocket and space on the rocket is
limited. The more you have to transport, the more fuel you have to use. Therefore, the less amount of
supplies needed to grow plants on the moon, the better. We tested the various amounts of soil to see
which one would produce crops with the least amount of additional Earth soil. We also tested how
much initial water worked best with the various soil ratios.
We then looked at which crops we should grow. We were looking for a plant that had nutrients as well
as had a large portion that was edible. We chose dandelions because you can eat the entire plant
with the exception of the root and flower. They are green and leafy so they are rich in nutrients. We
also considered growing lettuce, kale, and spinach.
We felt that we would be getting more nutrients for the same amount of mass grown if we had a plant
that we could eat entirely. Also, when growing on the moon, it is likely that growing space on the
moon will be limited because transportation will be limited. Growing will likely occur in
St. Johns Country Day School
Team Number 8548

2

greenhouse-like structures where space will be limited. Growing a plant that you can eat the majority
of is important.
We did not want to grow strawberries or oranges as we felt only the fruit was edible and not the entire
plant, which would be a waste of space. We chose not to grow any root vegetables because they
would grow underground and we are unsure of the taste, nutrients, and the effect on the plant’s
growth in lunar soil.

Experimental Design Set Up

We have set up like this because the sun shines on the moon for 14 days and doesn’t shine for 14 days. The reason we have these
size pots is because we had to use all the soil and also knew we could fit it in 8 pots

Our experimental set up included 8 different pots with four different ratios of earth soil to lunar soil. It
also included two different initial watering amounts. The pots were one gallon pots filled about ⅔ full
of a total of 800 mL of soil mixture. Each pot included a certain percentage of lunar soil, a certain
percentage of Earth soil, ⅛ teaspoon of Mykro-Myko, 1 tablespoon of milorganite, and 25 dandelion
seeds.
All eight pots received the same amount of light. They were all placed under a window, but because
the windowsill opens to a covered walkway, we were unsure if the light provided by the windowsill
would be enough. So, we added an artificial light. The artificial light stayed on from 6 am - 4pm every
day on an automatic timer.
After the varying initial water amounts (which was part of our experimental set up), we watered our
plants every day for the first ten days with 100 mL of water. After the first ten days, we watered each
plant every other day for two more weeks with 100 mL. Starting with week 5, we watered weekly with
50 mL. We started reducing the water amount because we felt like the plants were getting too much
water and a significant amount of water was flowing out of the bottom.
We measured the pH weekly, using the test strips and procedure provided. Each week, we watered
our plants after we measured the pH.
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We measured the height of the plants in centimeters using a ruler. We measured from the soil to the
top of the plant. We only measured the tallest plant in the pot (as multiple seeds had sprouted). Each
student was responsible for measuring their own pot. We did realize towards the end of the
experiment that because each student measured their own assigned pot, it is possible we did not all
use the same exact measuring technique.
We kept a class data table as well as a Google Sheet with date, pH, and height recorded (shared
below). We were unable to record pH and height during Thanksgiving week as our school was closed
the entire week.
Our independent variable was the ratio of Earth to lunar soil and our secondary independent variable
was the amount of initial water. The dependent variable is the height of the dandelion growth.
The control set up pot for studying the ratios of lunar regolith to Earth soil is pot #5 which had 0 mL
lunar regolith, 800 mL of Earth soil and 400 mL of initial water. Pots 5-8 all received 400 mL of initial
water and only the ratios of Earth soil and lunar regolith changed.
The control set pot in regards to initial water amounts is #1 is 800 mL of Earth soil, 0 mL of lunar
regolith and 800 mL of water in regards to water amount. Pots 1-4 all received different amounts of
water upon the initial water amounts.
Our ratio set ups for each pot are shown below:
Pot 1:
0mL Lunar regolith
800mL Earth soil
800 mL initial water
Mykro Micro ¼ teaspoon
Milorganite 1 tablespoon
25 Dandelion seeds

Pot 3:
600mL Lunar regolith
200mL Earth soil
200 mL initial water
Mykro Micro ¼ teaspoon
Milorganite 1 tablespoon
25 Dandelion seeds

Pot 2:
400mL Lunar regolith
400mL Earth soil
400 mL initial water
Mykro Micro ¼ teaspoon
Milorganite 1 tablespoon
25 Dandelion seeds

Pot 4:
0mL Lunar regolith
800mL Earth soil
0 mL initial water
Mykro Micro ¼ teaspoon
Milorganite 1 tablespoon
25 Dandelion seeds
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Pot 5:
0mL Lunar regolith
800mL Earth soil
400 mL initial water
Mykro Micro ¼ teaspoon
Milorganite 1 tablespoon
25 Dandelion seeds

Pot 7:
600mL Lunar regolith
200mL Earth soil
400 mL initial water
Mykro Micro ¼ teaspoon
Milorganite 1 tablespoon
25 Dandelion seeds

Pot 6:
400mL Lunar regolith
400mL Earth soil
400 mL initial water
Mykro Micro ¼ teaspoon
Milorganite 1 tablespoon
25 Dandelion seeds

Pot 8:
800mL Lunar regolith
0mL Earth soil
400 mL of water
Mykro Micro ¼ teaspoon
Milorganite 1 tablespoon
25 Dandelion seeds

Brands We Used

Fertilizers

Dandelion Seeds

Mikro-Myco

Milorganite

Hypothesis
Our hypothesis was that as the amount of lunar soil increased, the growth of the dandelions would
decrease.
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Independent and Dependent Variables
Independent Variable
Main: Ratio of Earth soil to lunar regolith
Secondary: Amount of initial water given to Expand ’n Gro soil
Dependent Variable
Height of the plant (cm)

Measurements
We measured the plants by height (cm) with rulers. We measured them from the soil to the top of the
tallest plant leaf.
We also measured the pH (pH is a scale used to specify the acidity or basicity of an aqueous
solution) of the soil weekly. The pH is a measurement of acidity. We used the pH test papers provided
and we followed the instructions provided in the packet.

Control

Pot numbers 1 through 4 served as our controls for the initial amounts of water. Each of these pots
had a different ratios of Earth soil to lunar regolith. However, in these four pots, we used the same
amount of initial water as the amount of Earth soil. This resulted in pots 1-4 each getting a different
initial water amount. The reason for this decision was based on the instructions for the Earth soil
(Miracle Grow Expand ’n Gro) stated that the Earth soil should be given the same amount of water as
the amount of Earth soil used. Pot #1 served as one of our two control pot because it had 800 mL
Earth soil, 0mL of lunar regolith and 800 mL of water.
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In pot numbers 5 through 8, the ratios of Earth soil to lunar regoliths were the same as pots 1-4, but
the amount of initial water used for all of the pots, 400 mL, remained the same regardless of the
amount of Earth soil. This allowed us to study how the ratios of Earth soil to lunar regolith impacted
dandelion growth without the initial water amounts impacting growth. Pot #5 served as our second
control pot as it contained 0 mL of lunar regolith, 800 mL of Earth soil, and 400 mL of water.
We kept everything the same between the pots except for the initial water amounts and ratio of Earth
soil to lunar regolith. The following is a list of controlled conditions:
1. Size and type of pot. This was important because it impacted the amount of space plants could
grow.
2. Room temperature consistently remained between 68-71 degrees Fahrenheit. Our research
showed that dandelions grow best in warm temperatures about 50 degrees Fahrenheit and
above so our room temperature was appropriate.
3. Length of time that artificial light was on. The artificial light was on for ten hours a day because
it mimicked the amount of light during the day in the late spring, early summer which is our
prime growing season.
4. Distance from the bottom of the artificial light fixture to the top of the pot (24 cm) remained the
same throughout the experiment. We kept the light fixture at that height because if it was
closer it ran the risk of burning the plants. If it was too far, it ran the risk of not getting enough
light. We realized dandelions grew 8 - 18 cm tall and putting it at that height provided enough
room.
5. Location in the pot set up. The pots were all placed under a window and the order of the pots
remained the same throughout the experiment. This is something we might consider changing
in future experiments as it's possible the end pots did not receive the same amount of light
even though it initially looked like it.
6. With the exception of the initial water amount on Day 1, all plants were watered with the same
type of water and same amount of water each time. They were all watered together at once. It
was important to keep this the same because water is essential to plant growth. If we changed
the amounts of water (with exception of initial water amount), it would allow some plants to
have an advantage.
7. We kept the amount of soil additives (Mykro-myco, milorganite) the same in each pot. No
additional soil additives were added. The initial soil additives were kept the same and were
based on manufacturers instructions on the package.
8. We used the same amount and same type of dandelion seeds. Different types of dandelion
seeds could give us different results in regards to the height and width of the plant.
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Results

Height of Plants (measured in cm)
Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Week 8

Week 9

Week 10

Pot #1

0

0

1.1

1.3

2

2.5

4.5

5.5

4.2

Pot #2

0

0

1.5

1.7

2

3

5.4

7.2

14.5

Pot #3

0

0

1.5

2

1.8

3

5

5.6

9

Pot #4

0

0

0.1

0.1

0.8

1

0.5

0.5

0.1

Pot #5

0

0

0.5

0.6

1.7

3.3

5.5

12

17

Pot #6

0

0

1.5

1.75

2.8

5

6

12

15

Pot #7

0

0

1.3

2

3

5.1

6

8.5

11.3

Pot #8

0

0

1

1.4

1.5

1.5

1

2

2.5
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Our results showed that the lunar soil did not help the plants grow. We studied the ratio of earth to
lunar soil. As expected, as the amount of lunar soil increased, the plant height decreased. Our tallest
plant was in a pot with 100% Earth soil. That plant grew to a height of 17 cm. However, our second
tallest plan was in a pot with 50% Earth and 50% lunar soil. This plant grew to 15 cm tall by the end of
the growth period.
We were surprised to find that the initial watering amounts did impact the plant growth, but it was
inconsistent. According to the directions on the Expand n’ Gro, we would expect the plant given the
initial water water amount as directed would have grown the tallest. However, that would have meant
the plant in pot #1 would have grown the tallest because it had all Earth soil and was watered with the
exact amount as instructed on the Expand n’ Gro instructions. That was not the case.
For instance, when we used 100% Earth soil (800 mL) and we used the instructed amount of water
(800 mL), it did not grow as well as when we used ½ the instructed amount. But when we used 25%
Earth soil (200 mL), when we used the instructed amount of water (200 mL) it grew less than the pot
that had double the initial instructed amount of water. Overall, it didn’t provide clear results and it is
something we would like to investigate further.
We had two pots that had 50% Earth soil (400 mL) and used the recommended initial amount of
water. Within these two pots, which were identical set ups, the plants grew similar. Pot #6 grew to 15
cm. Pot # 2 to 14.5 cm.
Our results also had us wondering about how many sprouted in the container and if that impacted the
height. We did not count the number of sprouts.
When we tested the pH early in the experiment, before the plants sprouted, it is possible that some of
our seeds were picked up in the container and damaged. However, although we put the material
tested by pH back, we wondered if it could have impacted the seeds by the repeated shaking.
Also, In the future, we could have much shallower pots and growing systems that are wider. This
would allow us to better target the areas the seeds grow allowing us to control the density and the
possibility of scoping the seeds out as part of the pH testing.
We did notice that the plants in 100% lunar soil sprouted, but they died over Thanksgiving break
when they did not have any water. We wondered if plants in lunar soil needed more consistent
watering. The two pots with lunar soil initially grew to a highest height of 2.5 and 0.1 cm. The plant
that grew to 2.5 had an initial water amount of 400 mL. We do wonder if studying the amount of water
needed by plants in lunar soil is something to further investigate in the future.

St. Johns Country Day School
Team Number 8548

9

Pictures of Progress
Week 2 Progress Pictures (two pots shown)
Pot #6

Pot #8

Height: n/a
Description: (compacted together, little bit of
white stuff along edge- had a couple
slightly sprouted)

Height: n/a
Description: has holes in it, can see seeds
and fertilizer sitting on top of soil,
very hard, compacted, dry, very
sandy (but compact)

Week 4 Progress Pictures (three pots shown)
Pot #3

Pot #6

Height: 2cm
Description: Very moist. Some
plants have drowned from all the water
Height: 1.5 cm
Very grimy, crummy, and clumpy

Pot #8

Height: 1cm
Description: wet and clumpy like
wet clay or cement.
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Week 8 Progress Pictures (three pots shown)
Pot #1

Pot #6

Height: 5.5cm
Description: dirt is very moist but a little dry in
some parts.

Height: 12cm
Description:some plants are dying, but for the most
part it looks healthy and are growing good

Pot #8

Height: 2 cm
Description: soil is crumbly when being
scooped out, but compact together in the pot.
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Week 10 Progress Pictures (three pots shown)
Pot #1

Pot #6

Height: 4.2cm
Description: the dirt is dry and not very moist.
The dirt is not leveled.

Height: 15cm
Description: looks very moist, plants are growing
really well, and are healthy
Pot #8

Height: 2.5cm
Description: very dry and compact, has a sand
like texture when scooped out of the pot
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