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Background
We are Cub Scout Pack 323 in Moscow, Idaho, and our pack currently consists of 8 kids ranging from 7 to 11
years of age. Pack 323 has been working a lot with science over the last 18 months and learned about rocks &
minerals, volcanos, chemical reactions, physics, and plants, so we thought the Plant Mars Challenge would be a
good way to expand on our knowledge of science and end our Scouting year with a special project. We would
like to say thank you to Idaho Space Grant for giving us the opportunity to participate in this challenge possible.

Experiment design
Pack 323 choose to plant two different types of plants, kale and Four O’clock flowers, which we planted in a 50%
Martian regolith and a combination of Expert Gardener Potting Mix and high or low amounts of Sungro’s Black
Gold Perlite to help with the density of the Martian regolith by loosening the soil. We decided to add Expert
Gardener Plant Food for Azalea, Camellia, and Rhododendron as our fertilizer to half of our test plants to try and
lower the pH value of the soil, and not add fertilizer to the other half to see if that would make a difference.
Because we ended up having 154g of Martian regolith left after having filled the other 12 pots, we decided not to
waste it and used the last of the regolith to plant a potato. We sat up our plant experiment in our Cubmaster’s
garage on a table where we hung two growth lights over the middle of the two containers holding the six kale
plants and the six Four O’clock flower, the potatoes were placed a little further away from the growth lights but
was rotated once in a while to even out the effect of the exposure to the growth lights. Growth was measured as
the length/height of the plants, and the highest measurement is the one that will be used when assessing our results.
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Martian Regolith
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Potting Mix

Fertilize
r

#1
#2
#3
#4
#5
#11

Kale
Kale
Kale
Kale
Kale
Kale

50% (500g)
50% (500g)
50% (500g)
50% (500g)
100% (880g)
0%

5% (50g)
20% (200g)
5% (50g)
20% (200g)
0%
0%

45% (450g)
30% (300g)
45% (450g)
30% (300g)
1 inch in the bottom (120g)
100%

Normal
Normal
None
None
None
None
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#6
#7
#8
#9
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Four O’clocks
Four O’clocks
Four O’clocks
Four O’clocks
Four O’clocks
Four O’clocks
Purple Viking Potato
Purple Viking Potato

50% (500g)
50% (500g)
50% (500g)
50% (500g)
0%
50% (880g)
20.43% (154g)
0%

5% (50g)
20% (200g)
5% (50g)
20% (200g)
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45% (450g)
30% (300g)
45% (450g)
30% (300g)
100%
1 inch in the bottom (120g)
13.26% (100g)
66.31% (500g)
13.26% (100g)
86.74% (654g)
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Hypothesis
The Cub Scouts thought that the kale would grow best in the pot with 5% Perlite and fertilizer, and that the Four
O’clock flowers would grow best in the pot with 20% of Perlite mixed in with the potting soil and Martian regolith
with added fertilizer. The potatoes in the potting soil were predicted to grow significantly more than the one in
the Martian regolith and potting soil mixture.

Independent variables & dependent variables
The independent variables in Cub Scout Pack 323’s experiment is the 50 % Martian regolith in all our pots with
the exception of our controls (100% Martian regolith or 100% potting soil, and of course our potatoes). The first
dependent variables in our experiment are the amount of Perlite in the pots, either low with 5% or high with 20%
Perlite added to the potting soil. Another dependent variable is Expert Gardener Plant food versus no fertilizer.

Measurements
As a measurement of our plant’s success, we chose to measure the height/length of the plants. We quickly
added a point system as well as a measurement for how well the plants were thriving (0=no plant,
1=shrivel/died, 2=okay, 3=good). We decided to add 50% of the pot’s total weight in water to each pot, and
then every time we watered the plants, we measured the weight of each pot as seen in the pictures below to
figure out how much water to add. For example, pot #1 the initial weight including 50% of the weight in water
weighed 1556g, so every time we watered, we added water until we reached a weight of 1556g.
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Controls
We have two controls for the kale and the Four O’clock flowers, one pot with 100 % Martian soil and one
with 100 % potting soil with no fertilizer and no Perlite, so we had something to compare our results to at the
end of our growth period. For the pot with 100 % Martian regolith, we had to add 1 inch (120g) of potting
soil in the bottom of the pots to avoid losing the very fine-grained regolith through the bottom of the pots. For
the potatoes we had one control pot with 87 % potting soil and 13% Perlite.
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The results & discussion of the results
#1 - Kale in low Perlite with high
fertilizer
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#3 - Kale in low Perlite with no
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#4 - Kale in high Perlite with no
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#5 - Cotrole Kale in
100% Martian regolith

#11 - Controle Kale in 100%
potting soil
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#6 - Four O'clock in low Perlite
with high fertilizer

#7 - Four O'clock in high Perlite
with high fertilizer
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The kale plants did fine until they
received fertilizer which burned
the roots and killed the plants.
We later learned that one is not
supposed to give plants fertilizer
before 3 weeks into the growth
period.
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The kale plants with no fertilizer
did markedly better than the
plants with fertilizer. Lower
amounts of Perlite helped the
plant grow taller. Part of the issue
with the kale dying was most
likely due to high temperatures
and too little water.
The kale plants in 100% potting
soil grew taller than most of the
pots with Martian regolith except
for pot #3 with Martian regolith
in low Perlite and with no
fertilizer. The control with the
100% Martian regolith surprised
us by sprouting a single kale seed
towards the edge of the pot,
maybe the pot had a little soil on
it as it was used but did not look
dirty. It was not expected to
sprout at all.
The Four O’clock flowers with
high amounts of Perlite grew
longer vines than the ones with
low amounts of Perlite. The
flowers without fertilizer grew
longer vines than the ones with
fertilizer.
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#9 - Four O'clock in high Perlite
with no fertilizer

#8 - Four O'clock in low Perlite
with no fertilizer
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The Four O’clock flowers with
high amounts of Perlite grew
slightly longer vines than the
ones with low amounts of Perlite.
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#12 - Controle Four O'clock in
100% Martian regolith

#10 - Controle Four O'clock in
100% potting soil
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#14 - Potato in 100% potting soil
with medium Perlite

#13 - Potato in Martian regolith
/potting soil with medium Perlite
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The control with 100% potting
soil outgrew pot #6, #7, and #8,
but did about as good as pot #9
with high Perlite and no
fertilizer. The control with 100%
Martian regolith did not grow as
expected.
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For the Purple Viking potato
plants, the growth difference was
markedly as it pertains to height,
the one in 100% potting soil
grew significantly taller than the
pot that contained Martian
regolith, but both plants grew a
lot in the growth period even
though none of them produced
any potatoes.

We chose kale because it is among the most nutrient-dense foods on our planet and therefore super healthy and
would help our astronauts stay healthy while living on Mars.1 The flowers were chosen for their mental benefits
as flowers has been found to improve moods, increase our level of compassion, boost our memories especially
through smell, and reduce stress, which will be very beneficial for our future astronauts who I am sure will be in
a very stressful environment where a sense of homeliness’ will help them cope much better with all the challenges
they face.2

The conclusion
The Cub Scouts hypothesis did part hold as our experiment seems to suggest that kale grow better with 5% Perlite
than 20% Perlite in the pots, however the fertilizer ended up killing our plants instead of increasing their growth.
If we were to do another experiment, it would be interesting to see if adding the fertilizer after the plants are well1

https://www.healthline.com/nutrition/10-proven-benefits-ofkale#:~:text=Given%20its%20incredibly%20low%20calorie,nutrient%20content%20of%20your%20diet.&text=Kale%20is%20very%20high%20in,dense%20foods%20o
n%20the%20planet.

2

https://www.lavieflo.com/5-amazing-health-benefits-of-flowers/
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established would have increased their growth. The Four O’clock flowers were hypothesized to grow better in
the pot with heigh amounts of Perlite mixed in with the potting soil and Martian regolith with added fertilizer,
and our results seems to support that 20% of Perlite is better than 5% of Perlite, but again the fertilizer did not
improve the growth of our plants. We had hoped that by adding plant food meant for Azalea, Camelia, and
Rhododendron that it would lower the pH value of the soil, which did not happen as the pH value for all plants
during all the tests were at 6.
We planted our seeds on June 16th, and on the 20th our kale started to sprout, which was super exciting.
Unfortunately, due to the extreme heat we have had here in Idaho this summer and having the experiment set up
in our garage which was affected by the temperature changes outside made our plants dry out quickly and produce
tall and skinny plants that eventually would fall over and die. An automatic watering system that gave the plants
water continuously would probably have benefited them a lot. The flowers on the other hand were slower to come
up, but have grown continuously with lots of leaves, no flowers, but again the plants are very long and skinny and
became very fragile, and some broke while we handled them as can be seen in the growth charts where the plants
sudden grew shorter.

Photos
Day 1 (June 16th,2021) – Planting our kale and Four O’clock seeds

Day 2 (June 17th, 2021) – Planted our Purple Viking potatoes

Day 6 (June 21st, 2021) – First sprouts
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Day 8 (June 23rd, 2021) – Flowers starts to sprout too

Day 10 (June 25th, 2021) – Potatoes are starting to sprout

Day 11(June 26th, 2021) – it’s going well
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Day 20 (July 5th, 2021) – Back from summer camp, kale suffered in the heat. New kale planted!

Day 24 (July 9th, 2021) – Most of the kale died, flowers and potatoes are doing well

Day 27 (July 12th, 2021) – Potatoes and flowers doing well and new kale have sprouted
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Day 30 (July 15th, 2021) – Cute helpers, plants looks okay or good

Day 35 (July 20th, 2021) – Kale died again, and forgot to take pictures. Planted new kale seeds again
Day 39 (July 24th, 2021) – Flowers and potatoes are doing well, kale still struggling. No Picutres.
Day 44 (July 29th, 2021) – Flowers are doing well and potato plants starts to dry out a bit

Day 45 (July 30th, 2021) – Last picture with the Cub Scouts and our plants
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Day 48 (August 2nd, 2021) – Last measurements of the plants

Video link
https://photos.app.goo.gl/zPCZ5WjZ6tZnPk4G9
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