
‭Final Project‬
‭PTM Baddiez:‬‭Kenley Range, Beckett‬‭Nemmers, MJ Squires,‬
‭Mimi O’Neill, Audrey Buhr, Cali‬‭Davis, Ingrid Tink, and Sadie Swanson‬

‭Team photo:‬

‭The Baddiez‬



‭Team Patch designed by: Cali Davis‬

‭By Cali Davis‬



‭Purpose of Research:‬
‭We wanted to determine if plants will grow better with soil that has been‬
‭evenly mixed together, or if they’ll grow better if the soils are layered. We‬
‭are making the assumption that a 50/50 mix of moon and earth soil will be‬
‭effective. However, weren’t sure how the soil should be combined. If it’s‬
‭evenly mixed, the seeds and plants have access to all parts of the soils. If‬
‭it’s layered, the seeds may germinate in the moon soil, but then the roots‬
‭will go into the better earth soil. So, our overall question was:‬‭Will the‬
‭plants grow better in a 50/50 mix with the soil being evenly mixed or‬
‭layered?‬

‭Independent variables:‬
‭We are testing to see if the soil should be:‬

‭●‬ ‭50/50 evenly mixed‬
‭●‬ ‭50/50 layered with moon soil on top‬

‭Dependent variables:‬
‭We will be measuring the speed of growth, the number of sprouted plants,‬
‭and overall quality of the plants that emerge. We are measuring how tall‬
‭they are each week and making notes on the look and quality of all‬
‭emerged plants.‬

‭Controls:‬
‭The amount of water, fish poop/fertilizer, and the amount of light, the fact‬
‭that it’s exactly a 50/50 mix.‬
‭We added fish poop fertilizer to the plants every two weeks, 1 teaspoon per‬
‭pot and watered it in. We chose fish fertilizer because we found in our‬
‭research that fish have been brought to space and they were able to‬
‭survive.  We think this is a good, sustainable way to create fertilizer for‬
‭plants grown on the moon.  We weren’t testing it with this experiment, so‬
‭each pot got the same amount, just like each pot got the same amount of‬
‭water each week.‬



‭Hypothesis:‬
‭We thought that the evenly mixed soil will grow better because the roots‬
‭are able to get both soils without having to go deeper in the pot. All three of‬
‭the vegetables we chose are best grown in sandy soil. The lunar soil is‬
‭sandy and we think it will grow very well in it.‬

‭Background/Reasoning:‬
‭We chose the moon because it is the next step for NASA. We  chose our‬
‭independent variables because we weren't sure if the mixed soil or layered‬
‭soil would have more nutrients and which one would be able to grow better.‬
‭We chose dependent variables because we wanted to see how fast the‬
‭plants would grow and see how good their quality would be.‬

‭Experimental Rationale:‬
‭We chose to do layered and mixed because we wanted to see what the‬
‭roots would grow better in. We know that we want to use as much Moon‬
‭soil as possible so we don’t have to bring as much soil from Earth, but we‬
‭wanted to see what the best way to mix the two soils would be.  Should we‬
‭mix it all together evenly, or put it in layers?  Because if the roots grow in‬
‭the moon soil better that would mean the moon soil works better but if the‬
‭roots grow better in the normal soil on top that would mean that putting the‬
‭regular soil on top would work better.‬



‭Grow pot setup:‬



‭This sketch, by Baddie Cali Davis, shows the set up and the growth‬
‭observation from both a top view and side views.‬

‭Procedures:‬

‭*To prepare the pots, we layered 8 tablespoons of earth soil onto‬
‭the bottom of six pots, two in each tray. We then added 8‬
‭tablespoons of lunar regolith to the top, but did not mix them.‬
‭*Then, in another container, mix 8 tablespoons of earth soil and‬
‭regolith together to even combine. Put that soil into six pots, two‬
‭in each tray.‬
‭*There are three trays - one for cucumbers, one for carrots, and‬
‭one for lettuce. Plant seeds in two pots of mixed and two pots of‬



‭layered. This way, the experiment was doubled in case one pot‬
‭doesn’t germinate.‬
‭*We sprinkled one tablespoon of fish fertilizer on each pot. Add‬
‭one tablespoon again at the halfway point of the growing session.‬
‭*We watered with 50 mL of water every other day.‬



‭Experiment Photos:‬

‭-This is from week one.‬

‭-This is from week 4.‬



‭-This is from week eight.‬

‭Data Collection:‬
‭We kept track of the number of seeds that were up, how tall the‬
‭tallest seed was in the two different pots, and how many seeds‬
‭were up total in each week. With lettuce we didn't see lots of‬
‭changes. For how many seeds are up, we noticed that only one‬
‭week was a different amount then the other three. However, the‬
‭biggest change was how tall the tallest seed was in the two‬
‭different pots. The change was that mostly every week, the‬
‭centimeters would go up two or more. Lastly, was how many‬
‭seeds up total. There wasn’t a huge difference other than the fact‬



‭that three of the weeks were the same, and only one week was‬
‭different from the others. In conclusion, the lettuce made the most‬
‭progress, and grew to have the most seeds up. Now comes the‬
‭carrots. Something that is similar about the carrots and the lettuce‬
‭is the amount of seeds that were up. Again, just like the lettuce.‬
‭How tall the seeds were in the 2 pots, went up by 2 centimeters‬
‭each week. So, the amount of seeds up total didn’t change much‬
‭at all except for one of the weeks. Lastly, the cucumbers. The‬
‭cucumbers were the plant that had the least amount of growth but‬
‭still grew. The first week we noted our observations, we didn’t‬
‭have any growth in both pots. The third week we noted the‬
‭observations, each pot had one seed up. So we had two‬
‭cucumber seeds in total and both of the pots had pretty tall seeds‬
‭for the first week. Then we didn’t have much more growth than‬
‭the third week. The next week, the tallest seed doubled the height‬
‭of the third week’s seeds. The last week we observed, the amount‬
‭of seeds that were up, stayed the same, but the tallest seeds‬
‭grew more. Clearly, our plants had their ups and down but with‬
‭our research, we kept the plants healthy.‬



‭Our Observations Of The Plants‬

‭Lettuce‬

‭Week‬ ‭How many‬
‭seeds are up‬

‭How tall the tallest‬
‭one is in the‬
‭different pots (cm)‬

‭How many‬
‭seeds are up‬
‭total‬

‭1‬ ‭pot 1: 77‬
‭(layered)‬

‭Pot: 5 cm‬
‭No growth in‬
‭second pot‬

‭No seeds up‬

‭3‬ ‭Pot 1: 89‬
‭Pot 2: 87‬

‭Pot 1: 10.4 cm‬
‭Pot 2: 3.5 cm‬

‭176 total seeds‬
‭up‬

‭6‬ ‭Pot 1: 89‬
‭Pot 2: 87‬

‭Pot 1: 12.5 cm‬
‭Pot 2: 10.5 cm‬

‭176 total seeds‬
‭up‬

‭7‬ ‭Pot 1: 89‬
‭Pot 2: 87‬

‭Pot 1: 14.3 cm‬
‭Pot 2: 11 cm‬

‭176 total seeds‬
‭up‬

‭Carrots‬

‭Week‬ ‭How many‬
‭seeds are up‬

‭How tall they are‬ ‭How many‬
‭seeds are up‬
‭total‬

‭1‬ ‭No growth in‬
‭both pots‬

‭No growth in both‬
‭pots‬

‭No seeds up‬

‭3‬ ‭Pot 1: 54‬
‭Pot 2: 65‬

‭Pot 1: 7cm‬
‭Pot 2: 8cm‬

‭119 total seeds‬
‭up‬

‭6‬ ‭Pot 1: 54‬
‭Pot 2: 65‬

‭Pot 1: 12.5cm‬
‭Pot 2: 10cm‬

‭119 total seeds‬
‭up‬

‭7‬ ‭Pot 1: 54‬
‭Pot 2: 65‬

‭Pot 1: 15 cm‬
‭Pot 2: 10.3 cm‬

‭119 total seeds‬
‭up‬



‭Cucumbers‬
‭Week‬ ‭How many seeds are‬

‭up‬
‭How tall they are‬ ‭How many‬

‭seeds are up‬
‭total‬

‭1‬ ‭No growth in both‬
‭pots‬

‭No growth in any‬
‭pots‬

‭No growth in‬
‭both pots‬

‭3‬ ‭Pot 1: 1‬
‭Pot 2: 1‬

‭Pot 1: 5.5 cm‬
‭Pot 2: 3 cm‬

‭2 total seeds‬
‭up‬

‭6‬ ‭Pot 1: 2‬
‭Pot 2: 2‬

‭Pot 1: 10.5 cm‬
‭Pot 2: 7 cm‬

‭4 total seeds‬
‭up‬

‭7‬ ‭Pot 1: 2‬
‭Pot 2: 2‬

‭Pot 1: 15cm‬
‭Pot 2: 7.5m‬

‭4 total seeds‬
‭up‬



‭Analysis:‬
‭The lettuce grew the most and was the most successful. We‬
‭found that the layered soil grew better because the lettuce,‬
‭cucumbers, and carrots all grew better in the layered.  The‬
‭cucumbers were late starters to sprout. The mixed pots grew‬
‭slower and were not as well as the layered.‬ ‭In conclusion‬‭the‬
‭layered soil worked better for all the plants but the lettuce‬
‭was the most successful out of all of them.‬

‭Future Considerations‬‭:‬
‭In the future if we were going to do Plant the Moon again we‬
‭would make sure that we were consistent about taking notes. We‬
‭would also like to experiment with different variables to see if the‬
‭plants would grow better. For example, our results indicate that‬
‭the plants will grow best in layered soil.  We would now like to‬
‭experiment with how deep the moon soil could be to still get good‬
‭growth.  Or, it would be interesting to see if we reversed the layers‬
‭and put Earth soil on top to see if the growth changes.‬

‭Conclusion:‬
‭We learned so much about how to conduct a scientific experiment‬
‭and we learned a lot about growing plants.  We now understand‬
‭that growing plants is a very complicated and time consuming‬
‭project. We now understand that some plants grow in different‬
‭ways, like cucumbers grow slow and not as successful as lettuce‬
‭does. We also learned that consistent watering is important, but‬
‭also that watering too much is just as bad as not enough.‬



‭When it comes to the science of growing plants on the Moon,‬
‭based on our experiment, we believe that layering the Moon soil‬
‭on top of the Earth soil will be a better option for future growth.‬
‭We think this is the case because the fine Moon regolith allows‬
‭the seeds to easily sprout and send out roots.  Since we put the‬
‭fish fertilizer on top of it, the new sprouts had plenty of nutrients.‬
‭Then the roots eventually reach the better Earth soil and get even‬
‭more nutrients, so they grew better overall.‬

‭Overall, this was a fun process and we learned a lot about‬
‭planning scientific experiments.  Understanding the variables was‬
‭kind of hard, but we get it much better now than when we started.‬
‭We also definitely learned that working together and helping each‬
‭other is key.  With eight of us on the team we had to share tasks,‬
‭but also really listen to the ideas of others as we planned and‬
‭carried out the experiment.  We also learned that we have to be‬
‭patient and sometimes, science takes a long time - like eight‬
‭weeks! That’s different from some of the experiments that we’ve‬
‭done in class that only take like an hour or less.  It was awesome‬
‭to Plant the Moon!!‬


