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Independent Variable  
 ​ The independent variable is different varieties of plants. Our plants include Shishito Peppers and 
Moringa Oleifera.  

         Dependent Variable 
 The dependent variable is plant growth. The number of leaves, height of the plants from the soil 

to the top of the plant, and the number of plants sprouted in the pots were measured. We observed the 
color, angles of the leaves, soil dryness and contents in the soil weekly. 

 
                                          Controls & Constants  
The control is 100% earth soil (Sungro Black Gold Natural and Organic Seeding Mix) in pots 

1,2,6,7. The constants are the amount of light and the amount of water. The amount of light was 18 hours 
a day for both plants (in a grow box). The amount of water was the same for both plants at a time 
throughout the experiment. We did 30 mL of water on Mondays, Wednesdays and Fridays and 15 mL of 
water on Tuesdays and Thursdays (120mL a week). Though sometimes we had to vary the amount of 
water for the plant's specific needs. Our experiment was set up in a grow box that has ten pots in it, half 
being Shishito Peppers and half being Moringa Oleifera. The last protocol is soil depth which is ¾ of an 
inch in the soil. It was designed this way because it needs to be the same every day and needs to be 
similar to how it would be on the moon.  

 
                                                          Hypothesis 
The hypothesis is that both plants will thrive in the conditions of the Lunar Regolith. 

Shishito Peppers will sprout faster but the Moringa Oleifera will overall have the most growth in terms of 
height.​ ​ ​                                                     
 
                                                         Background & Reasoning   

We chose to conduct Plant The Moon because of the North Carolina NASA Space Grant who 
sponsored our class. Due to the positive results of last year's class data, we wanted to add and improve to 
what they did. We chose one of the same plants (Moringa Oliefera) that they did and that was how we 
knew how much light to give our plants. The plants we chose were Moringa Oleifera and Shishito 
Peppers. We chose these plants because they have similar growing conditions in terms of watering and 
amounts of light in a day and because they are very nutritious and because Shishito Peppers are a sister 
plant to Moringa Oleifera. We chose our independent variable because we thought it would reflect our 
data in the best way by showing different results between two different plants so we could compare 
similar plants with similar needs.  

                                                                                                                            
                                 Experimental Rational:  
We think that this experiment would be beneficial because NASA has only done a brief study on 

Moringa Oleifera, and they have not actually tested Shishito Peppers yet. We think that we can provide 
extra information that can be helpful to NASA and their research. The Moringa Oleifera and the Shishito 
Peppers are very nutritious which will help the astronauts stay healthy because in space it is much harder 
to stay fit and get the proper nutrients. Some of Moringa Oleifera’s vitamins are vitamins K,E,A,C and 
significant B vitamins such as B1, B2, B3, B6 and also have some traces of vitamin D3. Moringa Oleifera 
helps with feeling less fatigued, with muscle growth, and your skin health. It can also help with stress and 
can even help your immune system, your bones, your digestion and vision will also benefit from this 
plant. Some benefits of Shishito Peppers are that they have very high vitamin A, C, it's very easy to grow, 
and it has a very long shelf life.  



Grow Pot Set up 

 
 

                 Material List Found in Appendix 4 
 

                                                       Planting Day Procedure 
 Step 1: First we gathered all of the materials we needed to put them on. Some of the safety materials we 
needed were a lab coat, a N95 mask, gloves as well as goggles. After we were prepared we went to the 
Greenhouse to plant. 
Step 2: Next we all started to put soil and regolith in the plastic pots with their respective percentages for 
the specific pot. 
Step 3: After that we put the pots that we finished in a tray. The Shishito were on the right and the 
Moringa were on the left. 
Step 4: The last step is to take all the pots back to the AVID classroom and put them in the grow boxes. 
 

         Measuring Procedures  
1.​ Put on PPE (gloves, lab coat, goggles, and mask) 
2.​ Find a partner and go to the back of the classroom where we have our plants in the growboxes. 
3.​ Open the data sheet for all of the growth data, get a ruler, and put it on the cm side.  
4.​ Open the grow box and put the ruler next to the plant vertically. 
5.​ Measure the height of all 10 pots then write the information down. 
6.​ Count the total leaves in each plant in each pot.  
7.​ Then write the information that was collected down on our graphs. 
8.​ Count the number of plants. 
9.​ Then write it down and close the grow box. 
10.​Take off PPE and go back to your seat. 
11.​Make some finishing touches to the data. 
12.​Turn in data that was done on the plants. 

 
 Experimental Photos Found in Appendix 1 
 
Data Tables and Observations Found in Appendix 2 
 



                                       Graphs 

 

 

 



Data Analysis   
For the first week both the Shishito Pepper and Moringa Oleifera didn’t sprout. In week two all pots but pots 3 

and 5 sprouted ( Moringa Oleifera 50% for both). In week 3 all pots had sprouted and pot 8 had the most plant number 
with eight plants. In the following weeks we had similar data. The plant heights for week one were all 0 cm.  The 
shortest total plant height was pot 8 ( 50% Shishito Peppers) with 13.5 cm. The pot with the largest total plant height 
(from the top to the roots)  was pot 3 (50% Moringa Oleifera) with 51 cm. In pots 3 and 5 ( Moringa Oliefera 50%) 
had the most height growth overall with 27 cm. Pot 6 (100% soil Shishito) had the least amount of height growth 
overall with 9 cm. The pot with the least amount of leaves was pot 10 ( Shishito Peppers 50% ) which was 33 leaves. 
The pot with the most leaves was pot 1( 100% soil Moringa Oleifera) with 122 leaves. The pot with the shortest 
amount of root depth was pot 9 ( 50%  Shishito Peppers) with 9 cm. The pot with the longest amount of root depth was 
pot 3 ( 50% Moringa Oleifera) with 26 cm. The shortest total plant height was pot 8 ( 50% Shishito Peppers) with 13.5 
cm. The pot with the largest total plant height was pot 3 (50% Moringa Oleifera) with 51 cm. 
 

Conclusions 
 ​  The hypothesis is that both plants will thrive in the conditions of the Lunar Regolith. Shishito Peppers will 
sprout faster but the Moringa Oleifera will overall have the most growth in terms of height. In conclusion, our 
hypothesis was somewhat correct, because we predicted that Shishto would grow faster and sprout sooner but that 
Moringa Oleifera would be taller but at the end of the experiment  the plants started dying and wilted. We do know 
what we shouldn't do in the growing process as Moringa Olifera was wilting from lack of water and the Shishito 
Pepper was taking in too much water. Some data that supports that the hypothesis was partly correct is in pot 4 
Moringa Oleifera 50% and pot 5 Moringa Oleifera 50% the leaves significantly depleted over time. Evidence to 
support this is in pot 4 Moringa Oleifera 50% on Wednesday 3-18-26  pot 4 Moringa Oleifera 50% had 91 leaves but 
on Wednesday 3-25-26  pot 4 Moringa Oleifera 50% had only 49 leaves. Also in pot 5 Moringa Oleifera 50% on 
Wednesday 3-18-26 it had 123 leaves but on Wednesday 3-25-26 it had 101 leaves. The Shishito Peppers kept growing 
and  some more leaves emerged and even produced a bud (for the Pepper). For 4 of the 5 Shishito Peppers (Pots 6-9) 
all increased in leave number. In conclusion our hypothesis was correct because both plants thrived in the lunar 
regolith. However, the plant that had the most growth was Shishito Peppers even though they may not have been as tall 
as Moringa Oleifera and also might not have grown as fast overall, but it stayed healthier in the end.           
 

Future Considerations  
In the future we think that when measuring the Shishito Peppers height we should have measured horizontally 

instead of vertically because their leaves grew outwards instead of upwards. Another thing that could have been 
beneficial is measuring the width of the stem to see if it was thinning or thickening. When we watered the plants we 
noticed that they started to wilt for Shishito and shrivel up for Moringa because they were either not getting enough 
water or they were getting too much water. So to prevent this in the future we should check how dry the soil is and the 
color of the leaves to prevent them from getting overwatered or underwatered. We need to find a better way to water 
because our gardeners had trouble getting the water on the stem instead of the leaves because the Shishito leaves were 
covering the soil. Lastly we think we could try using warm water for our plants to see if there's a difference in growth 
rate/speed. 
 

PTMC Season Conclusion and Reflections 
We really enjoyed this experience and we all learned a lot. Some things that fascinated us is that we found a 55 

centimeter root from a Moringa Oliefera plant when we dug it up on the last day. We were also fascinated by how fast 
these plants grow, and having the opportunity to touch the lunar regolith and conduct an experiment. The roots of these 
plants were very intertwined with each other. We think that our soil choice was a good call because our research said 
that it would take longer for the Shishito Peppers to sprout than they actually did. The amount of light we picked was 
the perfect amount for both plants. We enjoyed watching the plants grow from seeds to little plants to bigger plants and 
then to dig them up.                   



Experiment photos (Appendix 1)  
( Week 0, Planting day February 4th) 

 
 
(Week 1, February 7th) 

 
 
(Week 2, February 13th) 

 
 
(Week 3, February 19th) 

 
 
 
(Week 4, February 25th) 

 
 



(Week 5, March 4th ) 

 
 
(Week 6, March 11  ) 

 
*note that the plants started dying after week 6* 
 
(Week 7, 3/18)  

 
 
(Week 8, 25 Feb. Dig up day) 

 
( End of Appendix) 

Data Tables and Weekly Observations (Appendix 2)  
Number of Leaves 

 
 



Number of Plants 

 
 
Plant Height 

 
 
Root Depth 

 
 
Week 0: The Moringa Oleifera seeds have shedded their shell and you can see it coming out of the soil. 
You can see the lume spread out  across the soil 
No sprouting yet 
The soil was very dry 
The regolith rises up to the top 
 
Week 1: 2-11-26: All pots have lume but the pots with 100% Earth soil have way more. The shells 
from the Moringa seeds are coming off and some of the Shishito seeds are shedding their shells as well. 
All of the lunar regolith is clumping together. 
2-12-26: All pots have lume coming to the top and soil is looking a lot more moist after we started 
watering every day. There is still no growth and you can see the shell of the Shishito Peppers coming off a 
little more. 
2-13-26: The lume is spread across the soil and the soil is receding because of the weight of the water 
pushing down on it. The lunar regolith is darkening because of the water. 
 
Week 2: 2-16-26: Seven sprouts of Shishito in 100% earth soil and a sprout in 50% earth soil 50% 
regolith for Shishito as well. The soil looks more hydrated now that we started watering everyday. In 
number six 100% earth soil Shishito there is a small crater forming in the soil. 
2-18-26: All of the Shishito Peppers in 100% earth soil have sprouted and pot number nine has sprouted. 
Number four in the bottom left corner has a sprouted and pot number two has a sprout in the upper right 
corner of the box. Neither of those sprouts have leaves.  
 
Week 3:The Moringa are getting very tall and the Shishito are growing too. All the Shishito have leaves 
but on the other hand the Moringa have some leaves but there's a lot of stem. The Moringa and Shishito in 
lunar regolith look more unhealthy and shriveled than the Moringa and Shishito in earth soil. It is hot in 
the grow box and feels humid in the grow box. The Moringa pot in pot 2 50%-50% looks much more thin 
and unhealthy than the rest. 
 



Week 4: The plant stems on the Moringa have thickened and the plants in the 100% regolith pots, the 
plants look much more full and healthy then week three. 
The Shishito plants are a darker green than the Moringa oleifera and are a little thicker in the leaves. 
Moringa Oleifera grow more upwards And more towards the light, and the Shishito grow more full and 
outwards. 
 
Week 5:The Shishito look a little dehydrated but the Moringa look very healthy and big. 
The soil is retaining lots of moisture in all pots but the soil with 50% normal soil looks more dry.  
The plants are wilting (too much water). 
 
Week 6:All Moringa Oleifera pots have yellow leaves that are wilting but we think that if we cut back 
on the amount of water we are giving our plants then we think that they will stop drowning and might get 
back some of their color. 
One of the Shishito Pepper plants leaf has fallen into the pot and this happened in pot number nine 
The plant growth in terms of height has been increasing. 
 
Week 7: The Shishito Peppers all have grown outwards significantly. 
The Moringa oleifera have much less leaves than week six from wilting and then falling off. 
The soil on the sishito is much moister than the soil on Moringa oleifera. 
The Moringa oleifera have started to turn brown but in week six it was yellow and not as healthy as the 
weeks before. 
The Shishito Peppers have small brown spots on some pots but otherwise the leaves and plants look very 
healthy.  
 
( End of Appendix) 
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( End of Appendix) 



Appendix 4: Material List  

●​ Lunar Regolith 
●​ 10x pots for containing the plants 
●​ Sungro Black Gold Natural and Organic Seeding Mix 
●​ 2x Shishto pepper packets (containing seeds) 
●​ Spoons  
●​ One bag of Moringa Oleifera seeds   
●​ Carolina grow box with heat lamps (15w) 
●​ Rulers  
●​ Measuring cylinders   
●​ Pipets  
●​ Masks (KN95 Protective mask)   
●​ Tap water (cold) 
●​ Goggles  
●​ Lab coats  
●​ Gloves (Micr Flex NeoPro)  
●​ Trays (carries the water)  
●​ Chrome computers ( to log photos digitally)   

​ ​ ​  
( End of appendix) 
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