Team Name: GEHMS Botanists to the Moon Team #13131
Challenge Division: Elementary

Plant the Moon Challenge, Spring 2023

Task #6 Final Report

Our testable question:
How much soil amendment needs to be added to lunar stimulant in order for plants (spinach) to
grow and thrive?

Our hypothesis:

If we plant ten spinach seeds in a mixture of 2 cups of organic worm compost and 3 cups of
lunar stimulant, then the spinach will grow the best because this is the best ratio of compost to
stimulant in our opinion. Plant set three will grow and thrive the best by our measurements of
the number of seeds that germinate(sprout) and height of the growing spinach plant.

Materials:

10 per pot Spinach seeds (Burpee Bloomsdale Long Standing variety)
10 - 5 inch diameter peat pots, 4 inch depth

Lunar Stimulant

School made organic red wiggler worm compost

Light lab

Water

Craft sticks for labeling pots

Describe the experiment:

First, we mixed 5 different mixtures of organic worm compost and lunar stimulant. Each pot
contains 5 cups of their specific mixtures. See list below. We determined 5 cups based on the
volume of material a peat pot with a 5 inch diameter and a 4 inch depth could hold. We decided
on two pots per mixture for consistency. Then we planted 10 spinach seeds in each pot at a 'z
inch depth as recommended by the package.

Next, we added water to a depth of 1 inch in the black plastic pot holders. We added this
amount of water because we are on school vacation next week, and our team coach, Ms.
Wilson can’t get into the building until Tuesday. The peat pots will absorb water and keep our
mixtures moist until Tuesday. We also used a spray mist to moisten the tops of each pot as we
know that germination requires moisture and warmth(grow lab lights). We sprayed each pot
with 10 sprays, then covered each group of pots with clear plastic film to create a humid
environment to aid in germination. Finally we placed each tray of pots in our grow lab.

We will make observations twice a week - Wednesdays and Fridays as these are the days we
meet. Spinach likes moist growing conditions, so we will monitor the moisture. Our research
informed us that spinach needs an inch to an inch and half of water per a week which is about
16 ml of water. In our research it was recommended watering several times a week.



Pots 1. 5 cups lunar stimulant

Pots 2. 1 cup of compost to 4 cups of lunar stimulant

Pots 3. 2 cups of compost to 3 cups of lunar stimulant
Pots 4. 2.5 cups of compost to 2.5 cups of lunar stimulant
Pots 5. 3 cups of compost to 2 cups of lunar stimulant

Control variables:
e Type of seed and number of seeds planted in each pot
Amount of water
Amount of time in the grow lab (light source)
Containers used for growing and holding the pots in the grow lab
Type of compost used
Lunar stimulant

Independent variable:
The amounts of compost and lunar stimulant mixed together

Dependent variable:
Plant growth as defined by quantity of first sprout(germination) and the height of the growing
spinach plant.

Pot 1a 1b 2a 2b 3a 3b 4a 4b 5a 5b

Lunar 5C |5C |4C 4C 3C 3C 25C |25C |[2C 2C
stimulant

Organic |0 0 1C 1C 2C 2C 25C |25C |3C 3C
worm

compost
Crop spinach [ spinach | gpinach | spinach | spinach | spinach | spinach | spinach | spinach | spinach
Measurements:

We measured the number of sprouts and the height of the sprouts. We tried to measure twice
a week on Wednesdays and Fridays when we met. We planted on a Friday which was the last
day of school before our Winter Break and our growth period ended on April 5th as we had
Spring Break starting on April 7th. We use centimeter rulers to measure to the top of the sprout
where the last leaf/branch started. Our coach, Ms. Wilson measured and took pictures on weeks
that the school was closed for break or snow days.

Controls:
Control variables:
e Type of seed and number of seeds planted in each pot



Amount of water

Amount of time in the grow lab (light source)

Containers used for growing and holding the pots in the grow lab
Type of compost used

Type of Lunar stimulant used

Results:
Describe what happened and share specific measurements for what you have tracked.
Seed germination and growth did not happen like we expected. The pots we thought would
do the best Pots 3A and 3B didn’t even sprout. Most of our seeds didn’'t germinate. Out of 10
seeds per pot (total of 120 seeds) only 23 seeds sprouted and two of those sprouts died during
the growth period. Pots 1A, 2A, 4A and 5A had the first sprouts that we observed when we
came back from Winter Break. We aren’t sure which pot sprouted first because we were not in
school. We repotted Pots 3 - 2 cups of compost to 3 cups of lunar stimulant at the point we
could because they had no germination in either pot. Upon the repotting only Pot 3.2A had 2
seeds germinate. Pots 5A and 5B had the most seed germination with 6 and 7 sprouts
respectively. These pots had 3 cups of compost and 2 cups of lunar stimulant. We also noticed
that Pot 5B had no germination until day 27 and we observed 6 sprouts at that time. The
spinach variety we used had a germination period of 7-14 days. We aren’t sure why this
happened as our first sprouts appeared about day 11 which is in the germination range. We
noticed that our pots with more compost had more seeds germinate.

Plant growth out of all the pots our Pots 1A and 1B had the tallest growth at 15 centimeters
and 19 centimeters respectively. These pots had pure lunar stimulant. We didn’t really find a
consistent pattern of sprout growth as the pots with multiple sprouts had a range of sprout
heights from .5 centimeter to 13 centimeters.

Other observations made some of our pots had a green film on top like moss and others had
mushroom-like growths on the surface.

Our conclusion was that some vegetables may do fine with just lunar stimulant, but that other
vegetables may need some organic mixture with the lunar stimulant. We think that the best ratio
mixture needs to be more soil amendment than lunar stimulant based on our results. We had
chosen worm compost because worms have survived in space and initial worm compost set up
is light weight so sending worm compost bins to the moon wouldn’t weigh as much as pure soil
and it’'s renewable once set up. We agree that lunar stimulant will need some organic
amendments to successfully grow large quantities of food.

Our most important learning from this experiment is that much more research and experiments
need to be done in this area to figure out the best growing conditions for food using lunar
stimulant.



Date of 2/21/ | 02/27/103/1/103/03/| 03/08/ |03/15/| 03/17/ | 03/24/ | 03/29/ |03/31/ | 04/05/
Observation/Growth | 2023 | 2023 (2023 | 2023 | 2023 | 2023 | 2023 | 2023 | 2023 | 2023 | 2023
Day/ Pots and Day | Day |Day | Day | Day | Day | Day | Day | Day | Day | Day
Growth Mixture 5 1 13 15 20 27 29 36 41 43 48
Number of Sprouts
Pot 1A - 5C lunar 0
stimulant 1 1 1 1 1 1 1 1 1 1
Pot 1B - 5 C lunar 0
stimulant 1 1 1 1 1 1 1 1 1 1
Pot 2A -1C 0
compost/4C LS 1 2 2 2 2 2 2 2 2 2
Pot 2B -1C 0 0
compost/4C LS 0 0 0 0 0 0 0 0 0
Pot 3A -2C 0
compost/3C LS 0 0 0 0 0 0 0 0 0 0
Pot 3B - 2C 0
compost/3C LS 0 0 0 0 0 0 0 0 0 0
Pot 3.2A -2C
compost/3C LS [ pjanted two new pots on 3/15 due to not | 2 2 2 2 2
Pot 3.2B - 2C growth in pots 3A and 3B
compost/3C LS 0 0 0 0 0
Pot 4A - 2.5C 0
compost/2.5C LS 2 2 2 2 1 1 1 1 1 1
Pot 4B - 2.5C 0
compost/2.5C LS 0 1 1 2 2 2 2 1 1 1
Pot 5A - 3C 0
compost/2C LS 2 2 2 2 5 5 6 6 6 6
Pot 5B - 3C 0
compost/2C LS 0 0 0 0 6 7 7 7 7 7

Date of 2/21/ 02/27/ 03/1/ 03/03/ 03/08/ 03/15/ 03/17/ 03/24/ 03/29/ 03/31/ 04/05/
Observation/Growth | 2023 2023 2023 2023 2023 2023 2023 2023 2023 2023 2023
Day/ Pots and Day Day Day Day Day Day Day Day Day Day Day
Growth Mixture 5 1" 13 15 20 27 29 36 2| 43 48
Height of Sprouts
Pot 1A - 5C lunar 0 4 11.5 15
stimulant 3cm | cm |4cm | 5cm [7.cm | 7cm | cm |13cm| cm [15cm
Pot 1B - 5 C lunar 0 2.5 3 4.5 1.5 19
stimulant cm cm |[3cm| cm |[5cm | 5cm | cm |14cm| cm |[19cm
6.5 10 10 12 13 13
Pot 2A -1C 0 cm/.| 7.5 7.5 10 |cm/.5| cm/1 | cm/1 |cm/1.| cm/
compost/4C LS 5 |eml.5|cm/.5| cm/ cm cm cm |5cm | 1.5
5cm | cm cm cm |.5cm cm
Pot 2B -1C 0 0
compost/4C LS 0 0 0 0 0 0 0 0 0




Pot 3A - 2C
compost/3C LS

Pot 3B - 2C
compost/3C LS

Pot 3.2A -2C
compost/3C LS

Pot 3.2B - 2C
compost/3C LS

Pot 4A - 2.5C
compost/2.5C LS

Pot 4B - 2.5C
compost/2.5C LS

Pot 5A -3C
compost/2C LS

Pot 5B - 3C
compost/2C LS

0 0 0 0 0 0 0 0 0 0 0
0
0 0 0 0 0 0 0 0 0 0
2 2 25 3 4
cm/1. |cm/2c| cm/2c [cm/2. | cm/3
Planted two new pots on 3/15 due to not | 5 oy m m 5cem | em
growth in pots 3A and 3B
0 0 0 0 0
4.5 5.5
3.5 cm/8 | cm/o
0 |25cm|cm/| 45 cm ne
/4.5¢c | 6.5 |cm/7. sprou| 5.5 6.5
m cm | 0Ocm tdied| cm cm | 8cm |8cm |10cm
1.5 3.5 3.5 4.5 45 |5cm | 5cm
0 .25 cm/.5| cm/1 | cm/1 | cm/1. | cm/1.
0 cm |1cm | cm cm cm | 5cm | 5cm
5cm/ |6cm/1
10 25
4 4 cm/1. | cm/2
1.5 1.5 | cm/9. | cm/9. 5 cm/2c
0 cm/6 | cm/6 | 5cm/ | 5cm/ | cm/1 | m/2¢c
.5 cm/1|cm/1]| 1.5 1.5 |ecm/1 | m/M1
.5 cm/ 1 1 cm/1 | cm/1 | ecm/1 | cm/1 .5 cm
cm/3 3 |cm/3.| cm/4 | cm/1 | cm/1 |em/1c|cm/1c | cm/1
cm cm | 5cm cm cm cm m/ m/ cm
4 4 4 5 5
cm/3 | cm/4c | cm/4c | cm/5. | cm/5.
cm /3 |m/2.0/| m/2 | 5cm/ 5
4 cm/2c| 1.5 | cm/1. 2 cm/4.
cm/3 | m/M1c | cm/1. 5 cm/1. 5
0 cm /3 | m/.5¢c 5 cm/1. 5 cm/4
cm/2 | m/.5¢c | cm/1. 5 cm/2 | cm/1.
cm/1 m 5 cm/1. |cm/1. 5
cm/.5 cm/1 5 5 cm/1.
cm/.5 cm | cm/1 | cm/1 |5cm/1
0 0 0 0 cm cm cm cm
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First Sprouts: 02/27/2023 Day 11 Left: Pots A Right: Pots B







Final Growth Set Up 04/06/2023 Day 48



