Team: The Wilson School 5th Grade Space Wolves
Team #: 23301

Plant Mars Challenge, Fall 2025

Elementary Level

QUESTION:
How does adding a gravel and sand mixture to
potting soil and Martian regolith aid in soil drainage

and affect the growth of tomatoes and radishes on
Mars?

BACKGROUND:

Radishes

We chose to grow radishes because it is the easiest
vegetables to grow. Many kids in our class like radishes, too. We also chose it because it doesn’t
take a very long time to grow (3-6 weeks) so it would be an ideal choice for astronauts. Radishes are
good for you and would be a good choice for astronauts to eat. They are low in calories and fat.
They have a high amount of Vitamin C and fiber. They also have anticancer benefits. (Healthline)

Radishes are an annual root vegetable. Radishes grow best in cool, moist weather (50°F - 65°F) so
can grow in the fall or spring. An ideal pH level for radishes is between 6.5 and 7.0, but some sites
suggest a range of 5.8 to 6.8. (Planting, Growing, and Harvesting Radishes) Radish seed should be
planted % inch to %2 inch deep, or 0.635 cm to 1.27 cm deep. (University of Minnesota)

Tomatoes

We like tomatoes. We think that astronauts will like them in space too. They are healthy. Tomatoes
are good for bone health and balancing blood sugar levels. And, they also make you have a lower
chance of getting cancer. Tomatoes are also a good source of fiber. They are also good for helping
control diabetes, helping your immune system, and improving skin health. (101 Reasons why you
should eat tomatoes) They also have a lot of vitamin C, potassium, folate, Vitamin K1, and Folate
(Vitamin B9). Tomatoes can also be used for preventing sunburns. (Health_benefits of tomatoes)
Tomatoes can protect your eyes from blue light. One cup of raw tomatoes is 6 ounces of water, more
than watermelon. (How healthy are tomatoes)

Tomatoes grow best in sandy soil and loam. The ideal pH for tomatoes is from 6.0 to 6.8. (Gurney's
Seed and Nursery) Tomatoes should be planted about % inch deep, or 0.635 cm deep in soil. (Plant
Perfect)

Compost

Compost can hold nutrients and has a lot of nutrients that plants need. Compost also loosens some
soils when they are too dense. This helps the plants develop healthy roots. Compost balances the
soil's pH. Most plants need a pH of 6-8, and compost has that. Compost absorbs water and that
helps the plant stay wet and alive. Compost can also help prevent diseases in plants. That will help
the plants live longer. (Plant Growth Benefits) However, in researching Miracle-Gro, we found that
mixing compost is not necessary or recommended. So, we will not be adding compost.

Martian Regolith
Martian regolith simulant is made to be like soil on Mars. It is made up of mineral matter. Earth has
organic materials, but Martian regolith does not. This is because organic material is made of biotic




factors (life), but so far, life on Mars does not exist. On Mars, volcanic rock makes up the mineral
matter. The mineral matter on Mars is mostly made up of sand, but it also has some clay and silt
particles. The iron oxide has made Mars red. NASA sent rovers to Mars, and that is how we know
about the soil there. However, no actual soil from Mars has come down to Earth. Therefore, we are
using a model (regolith simulant) of Martian soil made by scientists to copy the soil from Mars. (The
Soil on Mars) (Martian Soil)

Potting Soil (Miracle-Gro)

According to miraclegro.com, Miracle-Gro is an excellent soil for germinating seeds. It is easy to
work with and is not too wet and not too dry, and the Miracle-Gro product is a water-soluble fertilizer
that provides plants with essential nutrients. It is formulated to be safe for all plant types, from
vegetables and flowers to trees and shrubs. Granular products are mixed into the soil, and the area is
then watered to begin the feeding process. The texture is very light and fluffy, which makes it easy
for delicate seeds to sprout without getting compacted. We found out that you should not mix it
with compost. (Miracle-Gro Website)

Meanwhile, potting soil is a mix of materials that include things like peat, moss, bark, and compost.
Potting soil is also called potting mix. Potting soil is a topsoil enriched with compost and other
organic materials. It has a heavier texture and holds water longer than most other potting mixes.
Vermiculite or perlite keeps the mix loose and well-draining, so it doesn’t compact around plant
roots or hold too much water — both of which keep roots from breathing and kill plants. Other
materials in potting soil help by adding things like peat moss, which aids in moisture retention, and
pine bark, which improves the soil’s air space. Those include just a few of the benefits from the
different ingredients of potting soil. (10 Different Types of Potting Soil) (What is the Difference
Between Potting Soil, Garden Soil, and Top Soil)

We decided to stick with Miracle-Gro as the Earth soil we will mix with the Martian regolith.

Drainage Effects on Plants

Drainage is critical because overwatering could cause the roots to rot, damage the plant, and cause
it to die. Overwatering is a common reason plants die. One way to avoid this is to take steps to
increase drainage near the root zone to help make sure water does not accumulate at the bottom of
the pot. One way to do that is to add gravel or rocks to speed up drainage. If water isn’t draining
properly, the plant won't get enough oxygen for it to use photosynthesis. If the leaves on the plant
are brown, this could be a sign of overwatering, even if there are holes in the pot. The water might
not percolate through the soil and drain out of the holes in the pot. If there is a lot of water at the
bottom, then you should empty the tray so the plant can get the oxygen it needs. (Pure Modern)

According to Pure Modern, “Gravel works best when inside the larger pot of a double potting
scenario.” This means that we could double pot a plant to make the water drain out faster and make
it easier to change the potting arrangement. The gravel can also help to elevate the plant, so it
could get more sunshine and reduce soil compaction. Also, you can choose a pot that fits the plant
you're growing. (Pure Modern) Because of this, we will double pot the plants.

Originally, we wanted to plant carrots, although we found that they do not like to grow with rocks.

Because of our research, we decided to go with radishes instead. (Baby Carrots Wikihow) However,
we later found out that double potting the plants is a preferred method, so in the future, we could

consider this crop.




Root Plants and Non-Root Plants

Vegetables can grow above ground or below ground. A root vegetable is a vegetable that grows
downwards. Most root vegetables have edible bulbs that thrive under the soil's surface, with root
networks that gather nutrients and water from the earth. A radish is a root vegetable. With an
above-ground vegetable, the vegetable/fruit grows above the soil. A tomato is an example. Both
have health benefits. (Freshpoint) (Root vs. Above-Ground Vegetables)

We are curious if the root vegetable and the above-ground vegetable will benefit from gravel
drainage. This is why we are interested in growing both.

Percolation Tests

We completed Extension Activity #3, Mission Soil Analysis. We were interested in the percolation
test. In it, we measured the rate at which water drains through soil. Our results are outlined in the
table.

Percolation Test Results Data Table:

Sample Water Volume | pH mL/sec Percolation
Measured Rate (mL/sec)
after filtering
(in mL)

school yard Trial 1: 66 8 66/30 2.20

soil (Missouri

clay) Trial 2: 24 8 24/30 0.80

sand from the | Trial 1: 38 8 38/30 1.27

school

sandbox Trial 2: 51 8 51/30 1.70

potting soil Trial 1: 68 4 68/30 2.27

Trial 2: 67 5 67/30 2.23

gravel Trial 1: 89 7 89/30 2.97

Trial 2: 89 6 89/30 2.97
compost Trial 1: 62 4 62/30 2.05

Trial 2: 85 4 85/30 2.83
Martian Trial 1: 0.5 7 0.5/30 0.02
regolith

Trial 2: 0.4 8 0.4/30 0.04

The gravel had the fastest percolation rate, and the Martian regolith was the slowest. This did not
surprise many of us, because the gravel does not fit together and has space for water to run through.
The Martian regolith looked like sticky sand, so we thought that would slow the water down. But we
were surprised at how slow the percolation was for Martian regolith. This test helped us decide on



which soil(s) to use with the Martian regolith. For our amendments, we will mix potting soil with

different amounts of sand and gravel to see if drainage helps us grow our plants.

Why Are We Interested in This Topic?

Our class is interested in this topic because we did the percualation test in the extension activity #3
soil analysis from Plant the Moon Challenge, Jr. We did two trials on all our samples. We found that
gravel had the fastest percolation rate at 2.97mL/s in both trials and that Martian regolith had an
extremely slow percolation rate of 0.02 mL/s and 0.04 mL/s in our two trials. We are hoping to see if
mixing something that has a high percolation rate with something that has a low percolation rate will
help the plants grow.

We picked tomatoes and radishes for this project because most of the kids in our class like to eat
them. We also wanted to see if there is a difference between a root vegetable crop and an
above-ground growth plant in this experiment.

We think this project will be fun, and there is a lot to learn. It is very interesting to try to help NASA
figure out ways to live on the moon or Mars. We think it is cool to be part of helping future
astronauts eat in space.



PROJECT HYPOTHESIS:

Based on our research, we think that both the tomatoes and radishes will do better with a medium
amount of gravel/sand mixture at the bottom of a double pot. We believe that the pot with 60%
Martian regolith mixed with 20% potting soil in a pot and placed in a pot with 20% gravel/sand
mixture, will produce the strongest crops. We think this because we know that proper drainage of
soil is critical to help crops grow and produce healthy fruit and vegetables.

INDEPENDENT VARIABLE:

The independent variable is what we are changing in this experiment. Our independent variable for
this experiment is the amount of gravel/sand mixture that is placed at the bottom of a double pot to
see how this impacts the drainage of the water and affects the growth of radishes and tomatoes.

DEPENDENT VARIABLES:

The dependent variable is what we are measuring. In this experiment, we will measure the height of
the plant to determine the growth rate. We will monitor plant color to see if it is healthy. We will
measure the mass of the tomatoes and radishes that are produced.

AMENDMENTS:
Miracle-Gro Seed Starter Potting Mix
Gravel/Sand Mixture

CONTROLS:
The controls are what we keep constant. Here is how we will keep things the same:

e Plants are in the same location in the classroom.

e All pots will get a 60% to 40% ratio of Martian simulant to amendment mixture. The
amendments will all come from the same source.

e The pots used are all the same material and size.

e All pots with radishes will get one radish seed from the same package. All pots with tomatoes
will get one tomato seed from the same package.

e We will water the plants at the same time and from the same water source. We will measure
based on the reading from the moisture reader. We will not add water if the moisture is at a 7
or higher. If the level is 4-6, we will add 10 mL of water. If the level is 0-3, we will add 20 mL of
water.

e All plants are placed in the same type of greenhouse. This will help us keep temperature and
humidity levels consistent. A thermometer is placed in each greenhouse to help us monitor
the temperature.

e We will monitor the pH levels.

e All plants will have a white grow light on them. Lighting was purchased from the same
manufacturer. This is so they will have the same intensity and brightness. We will have the
lights on at the same time and for the same length of time - 12 hours on and 12 hours off. We
will make sure the angle and height are the same for each plant.

e All plants will grow in the 8-week window given by PTMC.

e Our control pot will not contain a layer of sand/gravel mixture to make a fair comparison.



EXPERIMENTAL DESIGN AND PROCEDURE:

1. For all the pots, a 60% Martian regolith to 40% amendment mixture by volume will be used.

For the control pots:

e Mix 180 mL of Martian regolith with 120 mL of potting soil.

e Plant 1 radish seed in the regolith/potting soil mixture 0.6 cm deep.

® Repeat, but put 1 tomato seed in the regolith/potting soil mixture 0.6 cm deep.
® Repeat, so you have two pots with radishes and two pots with tomatoes.

For the small layer of gravel/sand mixture:
e Mix 180 mL of Martian regolith with 90 mL of potting soil.
Inside the square pot, place 30 mL of gravel/sand mixture.
Place the round pot inside the square pot.
Plant 1 radish seed in the regolith/potting soil mixture 0.6 cm deep.
Repeat, but put 1 tomato seed in the regolith/potting soil mixture 0.6 cm deep.
Repeat, so you have two pots with radishes and two pots with tomatoes.

For the medium layer of gravel/sand mixture:
e Mix 180 mL of Martian regolith with 60 mL of potting soil.
Inside the square pot, place 60 mL of gravel/sand mixture.
Place the round pot inside the square pot.
Plant 1 radish seed in the regolith/potting soil mixture 0.6 cm deep.
Repeat, but put 1 tomato seed in the regolith/potting soil mixture 0.6 cm deep.
Repeat, so you have two pots with radishes and two pots with tomatoes.

For the large layer of gravel/sand mixture:
e Mix 180 mL of Martian regolith with 30 mL of potting soil.
Inside the square pot, place 90 mL of gravel/sand mixture.
Place the round pot inside the square pot.
Plant 1 radish seed in the regolith/potting soil mixture 0.6 cm deep.
Repeat, but put 1 tomato seed in the regolith/potting soil mixture 0.6 cm deep.
Repeat, so you have two pots with radishes and two pots with tomatoes.

2. Label and place the four control pots in a greenhouse. Do the same for each of the four small,
medium, and large layers of gravel/sand pots.



Label the plants as follows:

e Controls: Radishes CR-1, CR-2; Tomatoes CT-1, CT-2
Small Layer: Radishes SR-1, SR-2; Tomatoes ST-1, ST-2
Medium Layer: Radishes MR-1, MR-2; Tomatoes MT-1, MT-2
Large Layer: Radishes LR-1, LR-2; Tomatoes LT-1, LT-2

3. Put a grow light set to white light in each greenhouse. Set the timer so the greenhouse will
have light for 12 hours daily.

4. Each day, check the moisture level, pH, temperature, and growth height.

Soil Composition

Control Pot Small Gravel Layer
Mixture gravel/sand
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Miracle Gro
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Miracle Gro
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DATA, RESULTS, & ANALYSIS:
As our plants grew, we collected data on them. We rotated who took measurements of pH, moisture

levels, temperature, and growth height. For pH and moisture levels, we used a 3 in 1 meter. We used
a ruler to measure growth height and a thermometer to measure temperature.

Midway through the project, we had to replant because the stems of our growing plants broke. We
think this is because we were too rough with the plants and stems while we were measuring the
growth height, and possibly other data as well. After the stems broke, we replanted the plants and
we stopped taking daily measurements for growth height. We then recorded when they sprouted
and took the final measurement for height on the last day of the growing period.

Our hypothesis was incorrect because the control group had the most successful growth period, and
we were expecting the plants with more gravel to be more successful in growing to help drain extra

water. The control group also had the tallest plant with the most leaves, so we think that the control
group had the most successful growth period.

Temperature
Our temperature was pretty consistent. Our range was 19-30 degrees Celsius (66° F - 86° F).

However, there is one temperature that we believe is not accurate. We have one temperature
reading of 30° C (86° F) in Week 3, 10/15. We do not think this is an accurate measurement because
we had a common temperature range of 21-24 degrees Celsius (70°F - 75°F), Our classroom was
never in the 80s, so we do not think that was a correct reading but an error by our recorder for that
day. This number is known as an outlier.
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pH levels
Our measurements were mainly 7and 8, which is a preferred pH for plants. 7 is neutral pH and 8 is

slightly basic, but very close to neutral. We noticed that we have an error in Week 4, 10/22. Our
measurement taker for the day recorded plants with the large gravel layer having a pH of 1. We think
that someone could have made this mistake by accidentally reading the moisture level, not the pH
level on our 3 in 1 meter, because the 1 on the moisture level is right above the 8 on the pH level, so
they could have looked at the wrong one. We know that the pH level can not be 1 because that
would mean that the plant would be very acidic, compared to all of the other numbers, like 7 and 8,
and it would be hard to drop all the way to 1 in one day. We think that 7 and 8 make the most sense,
way more than the number 1, because 7 and 8 are neutral pH levels for the plants. Also, the plant
wouldn’t survive with a pH of 1.

pH Level
@Cl-l @Cl-2 @ CRl R-2 ST- ST-2 SR-1 @ SR-2
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Dates

Moisture

Our levels varied a lot. We measured the plants with a 3 in 1 meter. When a plant was at a moisture
level of 0-3, we gave the plant 20 ml of water. When the plant was at a level of 4-6, we would give
the plant 10 ml of water. When the plant was at 7+, we gave the plant no water. And to measure the
water level in the plants, we would look at a 3 in 1 meter and flip a switch at the bottom to the
moisture level, and then we would look at the small stick on the inside to see where it was in terms
of moisture level.
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Control

The control layer had no gravel/sand mixture. It was composed of 60% martian regolith and 40%
Miracle-Gro. The drainage plate was covered with dry soil. This shows that the water was absorbed,
and the dry soil fell out of the holes in the bottom of the pot.

Control Tomatoes

The control tomatoes were doing pretty well at the beginning of our recording. CT-1 grew to a
height of 1.6 cm in 22 days, and CT-2 grew to 4.9 cm in 30 days. Both took 15 days to sprout.
However, the stems broke, so we replanted. They did not grow at all in the second growing period.
At the end of the growing period, neither plant had leaves.

Control Radishes

The radishes grew really well at first. CR-1 grew the best out of any plants, and CR-2 kind of grew.
CR-1 grew to 11.5 cm in 26 days before it died after 30 days of growing. CR-2 grew to 8.6 cm in 17
days before dying after 21 days of growing. After the stems broke, we replanted, and they were both
alive at the end of the second growing period. At the end of the growing period, CR-1 had 7 leaves,
and CR-2 had 4 leaves.
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Plant

CT1

CT2
1st Planting Period (9/29-11/3) 33 Days
Days from Plant to Sprout 15 days 15 days
Days from Sprout - Full Height 7 days 0-1.6cm 15 days 0-4.9cm

Days of Growing

22 days (died - stem broke)

30 days (died - stem broke)

2nd Planting Period (11/3 -11/21) 19 Days

Days from Plant to Sprout No Growth No Growth
Days from Sprout - Full Height | No Growth No Growth No Growth No Growth
Days of Growing No Growth No Growth
Plant CR1 CR2
1st Planting Period (9/29-11/3) 33 Days
Days from Plant to Sprout 4 days 4 days
Days from Sprout - Full Height 26 days 0-11.5cm 17 days 0-8.6cm

Days of Growing

30 days (died - stem broke)

21 days (died - stem broke)

2nd Planting Period (

11/3 -11/21) 19 Days

Days from Plant to Sprout

1 day

5 days

Days from Sprout - Full Height

18 days 0-21cm

5 days

0-6cm

Days of Growing

19 days + (alive at end of

growing period)

10+ (alive at end of growing

period)




Small Layer of Gravel

The small layer was categorized as small because it was composed of 60% Martian regolith, 30%
Miracle-Gro, and 10% gravel/sand mixture. The drainage plate contained moist soil, but not liquid.
There is not as much on it compared to the medium and large layers of gravel.

Small Layer of Gravel - Tomato
We noticed that the small tomatoes did not grow at all after the plants died.

Small Layer of Gravel - Radishes

Based on the evidence, we can tell that the radishes grew a lot better than the tomatoes. In the first
growing period, SR-1 grew 14 cm and SR-2 grew 7 cm. In the second growing period, they grew
16.9 cm and SR-2 14 cm. They were both alive at the end of the growing period. They also sprouted
very quickly! 1 day is all it took in the second growth period.

Growth Height (cm)
3

24
\J

Gb\'f"\<)‘\\0\'5\0“\0\‘:0\\‘:0v o

N
AR RADISH

o\ Q
Days



Plant

ST1

ST2

1st Planting Period

(9/29-11/3) 33 Days

Days from Plant to Sprout No Growth No Growth
Days from Sprout - Full Height |  No Growth No Growth No Growth No Growth
Days of Growing No Growth No Growth

2nd Planting Period (

11/3 -11/21) 19 Days

Days from Plant to Sprout No Growth No Growth
Days from Sprout - Full Height | No Growth No Growth No Growth No Growth
Days of Growing No Growth No Growth
Plant SR1 SR2

1st Planting Period

(9/29-11/3) 33 Days

Days from Plant to Sprout 4 days 5 days
Days from Sprout - Full Height 21 0-14cm 21days 0-7cm
Days of Growing 25 days 26 days
2nd Planting Period (11/3 -11/21) 19 Days
Days from Plant to Sprout 1 day 1 day
Days from Sprout - Full Height 18 days 0-16.9cm |18 days 0-14cm

Days of Growing

19 days + ( alive at the end of
growing period)

19 days + (alive at the end of
growing period)




Medium Layer of Gravel

In the medium layer, 20% of the pot was gravel, 20% was Miracle-Gro, and 60% was Martian
regolith. The drainage plate has wet, clumpy dirt. It feels damp, but there is no liquid water. This
shows that there was drainage, but most of the water was absorbed by the plant or into the soil.

Medium Layer of Gravel - Tomatoes
There was no growth for either of the pots where tomatoes were planted. We are not sure why the

tomatoes did not grow.

Medium Layer of Gravel - Radishes

The medium radishes grew well in the first planting. MR-1 sprouted in 3 days and grew to 8 cm, took
over 25 days to grow. MR-2 sprouted in 3 days and grew to 3 cm. It was alive for 27 days. In the
second planting, we had some unexpected results in the plant growth for MR-1. It had no growth,
while MR-2 had decent growth in the second planting because it reached 11 cm in just 9 days, and it
only reached 3 cm when it had 27 days of growing time in the first planting. We are unsure why the
one radish plant didnt grow after it was replanted
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Plant

MT1

MT2

1st Planting Period

(9/29-11/3) 33 Days

Days from Plant to Sprout No Growth No Growth
Days from Sprout - Full Height |  No Growth No Growth No Growth No Growth
Days of Growing No Growth No Growth

2nd Planting Period (

11/3 -11/21) 19 Days

Days from Plant to Sprout No Growth No Growth
Days from Sprout - Full Height |  No Growth No Growth No Growth No Growth
Days of Growing No Growth No Growth
Plant MR1 MR2

1st Planting Period

(9/29-11/3) 33 Days

Days from Plant to Sprout 3 days 3 days
Days from Sprout - Full Height 22 days 0-8cm 24 days 0-3cm
Days of Growing 25 days 27 days

2nd Planting Period (

11/3 -11/21) 19 Days

Days from Plant to Sprout No Growth 19 days
Days from Sprout - Full Height | No Growth No Growth 9 days 0-11cm
Days of Growing No Growth 28 days




Large Layer of Gravel

There was 30% of gravel/sand mixture in the double pot, 10% of Miracle-Gro, and 60% of Martian
regolith. The drainage plate is full of water. There are particles of soil in the water that feel sandy. We
measured 81 mL of water on the drainage plate. This shows that the soil drained a lot! No other
plants had liquid water standing at the bottom of the pot.

Large Layer of Gravel - Tomatoes
Just like with the medium layer of gravel, the large layer of gravel showed no growth with the
tomatoes. We are not sure why the tomatoes did not grow here.

Large Layer of Gravel - Radishes

The large radishes grew decently. It took 19 days for LR-1 to get to its full height of 10 cm. And 18
days for LR-2 to get to its full height of 7 cm. LR-1 & 2 both grew 22 days in total in the first planting
period. In the second planting, LR-1 took 7 days to reach its full height, and it took 6 days for LR-2 to
reach its full height. The full height for LR-1 was 10 cm in the span of 12 days, and the full height for
LR-2 was 7 cm in the span of 12 days.

GROWTH OF LARGE LAYER GROUP
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Plant LT1 LT2

1st Planting Period (9/29-11/3) 33 Days

Days from Plant to Sprout No growth No growth
Days from Sprout - Full Height No growth No growth No growth No growth
Days of Growing No growth No growth

2nd Planting Period (11/3 -11/21) 19 Days

Days from Plant to Sprout No growth No growth
Days from Sprout - Full Height | No growth No growth No growth No growth
Days of Growing No growth No growth

Large Layer of Gravel - Radishes

Plant LR1 LR2

1st Planting Period (9/29-11/3) 33 Days

Days from Plant to Sprout 3 days 4 days
Days from Sprout - Full Height 19 days 0-10 18 days 0-7
Days of Growing 22 days 22 days

2nd Planting Period (11/3 -11/21) 19 Days

Days from Plant to Sprout 7 days 6 days
Days from Sprout - Full Height 7 days 0-10 6 days 0-7
Days of Growing 14 days 12 days

FUTURE CONSIDERATIONS:

We would like to do another planting of our tomatoes since none of them grew at all in the second
planting period. We are baffled by these results. We would also like to be more careful since we
broke our stems when we measured them. We wish we could have taken measurements daily, but
during our second growth period, our radishes did better without us touching them everyday. We
would be curious to see how other crops would be affected, such as spinach.

CONCLUSIONS:
Our hypothesis was that we think that both the tomatoes and radishes will do better with a medium
amount of gravel/sand mixture at the bottom of a double pot. We believe that the pot with 60%




Martian regolith mixed with 20% potting soil in a pot and placed in a pot with 20% gravel/sand
mixture, will produce the strongest crops. We think this because we know that proper drainage of
soil is critical to help crops grow and produce healthy fruit and vegetables.

Our experiment showed that we were incorrect. The plants that grew the best were our control
group. Our maximum height for tomatoes were 1.6 cm and 4.9 cm (with no growth in our second
planting) and our radishes maximum height was 11.5 cm and 8.6 cm in the first planting and 21 cm
and 6 cm in our second planting. The control group radish plants had long roots, and one was quite
impressive. These plants also produced the most leaves, with our radish plants having 4 and 7
leaves.

Our small layer of gravel plants did not produce any tomato plants and the maximum heights of the
radish plants were 14 cm, 7 cm, 16.9 cm and 14 cm. Our medium layer of gravel plants did not
produce any tomatoes either. The maximum height of the radish plants 8 cm, 3 cm, and 11 cm. For
our large layer of gravel, the maximum heights of the radish plants were 10 cm, 7 cm, 10 cm, and 7
cm. No tomato plants were produced either.

Overall, our control group was the only group that produced both tomato plants and radish plants. It
also had the best looking crops and the largest crops.

We learned that more gravel does not make the plants grow better. The 60% Martian regolith and
40% Mircle-Gro were the best soil for this experiment.



