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What is the Plant the Moon Challenge?? 
The plant the moon challenge is a global science experiment, learning activity and 
inspirational project based challenge. You work with N.A.S.A to see who can grow the 
best crops using lunar and martian regolith simulant. The plant the moon challenge is 
an experiment.  It is also an opportunity for people around the world to grow plants and 
crops with regolith simulant given to them. You design, conduct, and communicate with 
NASA on how we are growing our plants. 
 
Pictures: We were so excited to unbox our materials 
 

 
 
What is Regolith?? 

Regolith is the layer of loose, broken-up rock, and dust  that covers solid bedrock on 



planets, moons, and asteroids. Think of it like a blanket of rocky material sitting on top 
of the hard rock underneath. The regolith we used is a simulant of martian and lunar 
regolith. A simulant means that it is an exact copy of what you would find on the Moon 
or Mars but it is not actually from there. Regolith is toxic to us so we had to use 
protective gear while working with it. 

Here is a picture of us wearing the protective gear  

 

 
Why are we doing this? 
The Plant the Moon challenge is an experiment that we are conducting. In order to 
decide what we were going to test we had to learn a lot about why NASA is conducting 
this type of research. Scientists are currently planning to send humans to the Moon and 
hopefully even Mars. The question is how do we sustainably feed humans once we are 
there? Everyone in our class had to come up with an experiment design. Some groups 
wanted to test the amount of regolith we put in each pot. Some groups wanted to test 
different types of crops to grow. There were a lot of great ideas! Each student voted for 
the investigation they wanted to test. In the end the most people voted to test the effects 
of different fertilizers.  
 
Independent Variable- this is what we are testing: 
The independent variable we are testing are the different types of fertilizer.The different 
fertilizers we are using are egg shells, bananas, apples, coffee grounds, and store 
bought fertilizer. We will determine at the end which fertilizer grows the best crops. 
 
Dependent Variable- this is what we are measuring: 
The dependent variables are the height and mass of each plant. We are also measuring 
the number of plants that are growing in each pot.We are also taking additional 



measurements to make sure the plants have good growing conditions. We measure the 
PH, moisture, light, and temperature.  
 
This is our Investigation set up:  
We have 12 cups in our greenhouse. We have 2 of each of the different types of 
fertilizer, one cup that is all regolith and one cup that is all Earth Soil. 
 

 
 
Amendments- what have we added to the regolith to prepare it for plant growth: 
Some of the amendments we added are earth soil and different types of fertilizers like 
apples, egg shells, bananas, coffee and store bought fertilizers.We added 27.5 grams of 
each fertilizer to our plant cups on planting day. We also prepared a liquid version of 
each fertilizer by adding 100g of the fertilizer to one gallon of water. We give our plants 
40mL of the the liquid fertilizer once a week. 
 
Controls- this is what we are keeping the same for all the plants: 
Some of the variables we are controlling are the amount of water and fertilizer water we 
put in the plant each week. We are also giving each plant the same amount of light and 
heat. We also put the same amount of regolith and earth soil in each plant pot. Also, the 
same plant is growing in all of the pots. We have one control pot that is 100% regolith 
and another control pot that is 100% Earth soil. 
 
The hypothesis is what we think the outcome of our investigation will be. Which 
plants do we think will grow best? Our hypothesis is that if we add fertilizer to the 
plants then they will grow better than the plants grown without fertilizer in both the 100% 
regolith and the 100% Earth soil. We also think that if we add apple fertilizer, egg shell 
fertilizer, or store bought fertilizer to the plants then those plants will have the most 
growth compared to coffee and banana fertilizers.  
 
Protocols: 
1. We prepared our fertilizer by chopping the fruit and crushing the egg shells. 
2. We measured 27.5 g of each fertilizer; coffee, banana, apples, and egg shells. 
3. We prepared the store bought fertilizer in accordance with the directions which was 
one tsp of fertilizer mixed with one gallon of water. 



4. We created a liquid fertilizer for each substance by combining 100g of each 
substance with a gallon of water. 
5. We reviewed the safety guidelines for working with the regolith and put on our safety 
gear. 
6. We went outside and combined 3 cups of regolith and 3 cups of organic soil in each 
pot. 
7. We added 5 worms to each pot. 
8. We mixed the 27.5 g of each fertilizer into their respective cups. We added 10 mL of 
the store bought fertilizer to that specific pot. 
9. We put 6 basil seeds in each pot. 
10. We watered our seeds with 20 mL of water.  
11. We placed our pots in our greenhouse. The heating mats were set to 72 degrees 
Fahrenheit to promote germination.  
 
Each week since planting day we have had to follow the same protocols to make sure 
that our measurements are accurate. Each week we are measuring the Flora’s height , 
mass, pH, and moisture level. We give our plants the same amount of liquid fertilizer 
each week which is 40mL. Each week we give our plants 20 mL of water depending on 
the soil measurements. We follow a specific schedule each week for which student 
groups should make observations and what day that should be completed. 
 
Successes (what are some successes we have had?): 
 We have had many successes:  

●​ The plants are lush, green,and healthy.  
●​ The plants have grown a lot and are continuing to grow 
●​ Some plant are growing better than other plants 
●​ We are constantly watering and measuring the amount of water it needs    
●​ We have learned more about using tools to collect data and are getting better at 

using them 
●​ It’s a lot of fun using the tools and watching the plants grow 
●​ Our team is working really well together  

 
Challenges (what are some challenges we have faced): 
We have had many challenges such as:  

●​ When we first started putting the regolith in the pots the regolith would keep 
falling out because it was so fine   

●​ We also had some worms crawl out of the cups 
●​ Some of the fertilizers are decomposing  
●​ The 100% regolith cup has not started growing 
●​ Our Greenhouse has problems such as it is not very sturdy and keeps ripping.  

Also the lights that we are using have unsturdy chains to hang them up so they 
keep falling and tilting in the wrong direction where they aren’t hitting the plants.  

 
 
 



Data: Our data is organized into the following tables 
 

Fertilizer: 
100 % 
Earth Soil 

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 

Plant 
Height 

No 
Growth 

No 
Growth 

2 tiny 
sprouts 

4 sprouts 2 cm 
6 plants 

3 cm 
6plants 

5cm 
6 plants 

6 cm 
6plants 

 

Fertilizer: 
100 % 
Regolith 

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 

Plant 
Height 

No 
Growth 

No 
Growth 

No 
Growth 

No 
Growth 

No 
Growth 

No 
Growth 

No 
Growth 

No 
Growth 

 

Fertilizer: 
Besch 
Apple 

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 

Plant 
Height 

6 sprouts 7 sprouts 7 sprouts 
1cm 

7 plants 
5cm 

7 plants 
8cm 

7 plants 
8cm 

7 plants 
10.5 cm 
 

7 plants 
14cm 

 

Fertilizer: 
Galley 
Apple 

Week 1 
 

Week 2 
 
 

Week 3 
 
 

Week 4 
 
 

Week 5 Week 6 Week 7 Week 8 

Plant 
Height 

2 sprouts 6 sprouts 6 sprouts 1.7 cm 
6 plants 

3cm 
6 plants 

4.5cm 
7 plants 

7cm 
7plants 

12cm 
7 plants 

 

Fertilizer: 
Besch 
Banana 

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 

Plant 
Height 

1 sprout 6 sprouts 6 sprouts 1cm 
6 plants 

2cm 
5 plants 

5cm 
5 plants 

7cm 
5 plants 

11.5cm 
5 plants 

 

Fertilizer: 
Galley  
Banana 

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 

Plant 
Height 

1 sprout  5 sprouts  5 sprouts  
 

1cm (5 
plants) 

3cm(5 
plants) 

5cm(5 
plants) 

6cm (5 
plants) 

10cm (5 
plants) 



 

Fertilizer: 
Besch 
Coffee 

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 

Plant 
height: 

No 
growth 

2 sprouts 2 sprouts .6cm 
2 plants 

3.8cm 
2 plants 

10.8cm 
2 plants 

 13cm 
2 plants 

16.8cm 
2 plants 

 

Fertilizer: 
Galley 
Coffee 

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 

Plant 
Height 

1 plant  
 

1plant 5 plants  5 plants 
 

5 plants  
4cm 

 5 plants 
5cm 

5 plants 
9.5cm 

5 plants 
12cm 

 

Fertilizer: 
Besch 
Egg Shell 

Week 1 
 

Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 

Plant 
Height 

1 sprout 5 sprouts 
 

5 sprouts .5cm 
5 plants 

2cm  
5 plants 
 

4 cm  
5 plants 

4 cm 
5 plants 

8 cm 
5 plants 

 

Fertilizer: 
Galley Egg 
Shell 

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 

Plant 
Height 

 
2 Sprouts 

 
2 Sprouts 

 
2 Sprouts 

1.2cm 
2 Plants 

4.5cm 
2 Plants 

12.5cm 
2 Plants 

18.5cm 
2  Plants 

23cm 
2 Plants 

 

Fertilizer: 
Besch Store 
Bought 

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 

Plant 
Height 

No 
growth 

1 tiny 
sprout 

3 sprouts 5 cm 
3 plants 

5.5 cm  
3 plants 

5.5 cm  
3 plants 

11 cm 
3 plants 

15.5 cm 
3 plants 

 

Fertilizer: 
Galley 
Store 
Bought 

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 

Plant 
Height 

1 sprout 3 sprouts 7 sprouts 7sprouts 6 plants 
3.5cm 

6 plants  
7cm 

6 plants  
9cm 

6 plants  
12cm 

 



Observations: 
Earth Soil: The 100% Earth soil plant looks very healthy. The leaves are very green and the 
plant has several leaves.  We ended up with 6 plants and the tallest plant was 6cm at the end of 
the growth period.  
Regolith: The 100% regolith cup did not grow at all. 
Apple:  The Apple fertilizer plant looks very healthy. The plant smells like basil too, also it looks 
taller than last time. The leaves look like basil. There are also parts of the stem that look purple. 
Also, our plant is healthy and our plant has little thorns coming out of its main stem. Our last 
observation is  that our plant has approximately 42 leaves. 
Banana: We have 5 plants. Our tallest plant is 11.5cm. Our plants are healthy. Our plant’s 
leaves are different sizes. Our plant was growing really well and grew taller towards the end of 
observations. The fertilizer really helped the plant grow really tall and healthy. 
Coffee: One of the plants is very tall and one is short. The stem is very fuzzy. There are tiny 
leaves that will grow bigger. There are also bigger leaves. It also has 36 leaves and is big, 
green, healthy, and leafy. 
Egg Shell: We observed that the plant grew the most during week 5 and 6.  We also noticed that 
our plant was about to flower, and we anxiously await the flowering of our basil plant. We also 
observed that our plant was very healthy during the growth period. One observation is that the 
plant has grown a lot. Another observation is that the plant is healthier. Something else we saw 
is that there were more basil leaves. One last observation is that the leaves were kind of folded. 
Store Bought: Some observations we made are that our plants are different sizes. Our plants 
also have lots of leaves. The leaves and stem of our plants have a rough texture. Our plants 
also look very healthy. Our plant is really tall and growing very well. Our plants smell really good 
and look good. Most of our plants are green but one of our plants is purple. Our plants have 30 
leaves and are growing healthy. 
 
Conclusion:  
The data does support the hypothesis. Although the Earth Soil plant is healthy it did not grow as 
tall as any of the plants that received fertilizer. The Earth soil plant only grew to 6cm.  
Additionally, the %100 regolith plant did not grow at all since it does not have nutrients to 
support plant growth. However, the data does not support our claim about the specific types of 
fertilizer that would grow the best. We predicted that apple, egg shell, and store bought fertilizer 
would grow best. We accurately predicted 2 of the 3 fertilizers. Store bought fertilizer grew the 
third tallest plant at 15.5 com. The egg shell fertilizer data also supported our hypothesis since it 
grew the tallest plant at 23cm. However, coffee grew the second tallest plant at 16.8 cm. The 
apple fertilizer plant did grow very well with the 4th tallest plant at 14 cm. The fertilizer with the 
least growth was banana at 11.5cm. The data shows that any plants grown in regolith will need 
fertilizer to add needed nutrients for plant growth.  
 
 
 


