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Experimental Parameters Description
Since every plant starts as a seed, we felt that it was important to start learning about plants from
how they begin., including researching the basic needs of a plant: We will conduct experiments
to find out what happens when a plant does not get enough nutrients from the
addition of worm castings to the Lunar Regolith sediment sample.

● Independent variable: Lunar Regolith
● Dependent variable: Seedling Height (measured in mm/day)
● Control: 100% worm castings

Driving Question/Project Hypothesis
What is the effect of (no more than 50/50) worm castings Lunar Regolith on microgreen plant
growth?
If plants need nutrients to grow, then microgreens grown in a higher (no more than 50%) amount
of worm castings will grow taller than those grown in a lower amount of castings because most
of the nutrients that plants need are found in worm castings.
Experimental Design and Procedures
Plants are growing in a growing table that was donated. The table has 3 shelves with growing
lights mounted above the growing area. Students are watering each plant with a fixed amount of
water (1 pipette) daily. We have marked each seedling by number and group. We have divided up
the seedlings so we know who is responsible to measure what group daily so that the tasks are
smaller but everything gets done.
Group A- 34 seedlings 50% Regolith, 50% Worm Castings *
Group B- 34 seedlings 25% Regolith, 75% Worm Castings **
Group C- 90 seedlings 0% Regolith, 100% Worm Castings ***



*Group A 26g Regolith,
**Group B 8g Regolith,
***Group C 0g Regolith
Student Research:

In the article “Growing Plants in Space'' the author explains that people at nasa are trying
to get fresh fruits and vegetables into space for longer periods of time so they last longer for
astronauts to enjoy and to keep them healthy and receive vitamins from real food instead of
freeze dried meals. The vegetable production system or Veggie is a garden on the space station to
help study growth of the  plants in microgravity. The Veggie has grown a variety of plants
including lettuce. They have successfully grown three types of lettuce in ‘plant pillows’ which
are special bags full of soil. the reason they use ‘plant pillows’ is so that the dirt does not fly up
in zero gravity. For our experiment, we grew our plants in ‘plant pockets’ that were filled with
worm castings which contains iron, sulfur, calcium, nitrogen, phosphorus, and potassium. In the
Article, “Tiny Microgreens Packed With Nutrients,” the author, Jennifer Warner, explains how
microgreens, even though they are tiny, are packed with lots of nutrients. Microgreens are baby
plants harvested less than 14 days after they go through germination. Microgreens usually are
around 1-3 Inches long depending on the type. They also have Vitamin k, Vitamin C, Vitamin E,
Lutein, and Beta Carotene, in 25 different microgreens.  Furthermore,  the nutrients in
microgreens help skin and eyes. If you were to grow microgreens at home make sure you harvest
the microgreen within 2-3 weeks.We decided to plant Microgreens- Broccoli.
Results

At first, Group C started growing faster but after the first week, all groups were averaging
the same growth rate.  Plants from Group A averaged 8mm in growth within the first week.
Plants from Group B averaged 8mm and Group C averaged 17mm. The amount of Lunar
Regolith did have an effect on plant growth.  We think this is because plants had what they
needed to begin growing; potassium, phosphorus, nitrogen water and sunlight. During the
experiment, our school closed due to a State-wide school conference.  We were unable to gain
access into the building to water and measure daily for 7 days.  When we returned, our plants
had died.  However, we gained quite a bit of knowledge from the data set we had documented to
that date. In the last data sets, Group B grew the best with plants averaging 112mm in growth.
Group A averaged 98mm in growth and Group C averaged 97mm in growth.  These results do
not support our hypothesis which stated that if plants need nutrients to grow, then microgreens
grown in a higher (no more than 50%) amount of worm castings will grow taller than those
grown in a lower amount of castings because most of the nutrients that plants need are found in
worm castings.  The worm castings ended up to be a limiting factor with plant growth.
Conclusion

Before the plants died, plants in Group C had begun to show signs of slowing down.  The
plants in Group C were wilting and leaning over, whereas plants in Groups A & B stood upright
and had solid stems that appeared to be growing toward the growing lights.  According to AFSA
High School Chemistry Teacher, Brady Jones, suggested for us to investigate if the amount of



fertilizer (100%) plants in Group C was affecting the roots. We used a digital microscope to
compare root growth from all three groups.  This was not the initial measurement for this
experiment, however, the results were unexpected and exciting!

Under the Digital Microscope, the roots from Group C are different from A & B in many
ways.  First, the supporting root in Group C’s sample is the thinnest one of the three groups.
Next, Group C’s root does not have additional roots growing out of it.  Groups A & B both have
supporting roots with Group A having the most supporting roots.  This suggests that the Lunar
Regolith was actually helping the plants grow. We would like to explore why this happened
specifically by changing the amounts of other soils with 50% Regolith next time.

We would like to thank NASA & the Plant the Moon team for this opportunity.



Group A- 50% Lunar Regolith, 50% Worm Castings

Group B 25% Lunar Regolith, 75% Worm Castings

Group C- 0% Lunar Regolith, 100% Worm Castings

Date: 10/15/2021  Digital Microscope of Roots: Why is Group C Drooping?
Team: NAFSA



10-01-2021 Plant the Moon Team: NAFSA Poster



09-20-2021 Making the Commitment to the Plant the Moon Challenge



10-01-2021 Everyone Has a Hand in Planting Day



10-01-2021 Planting Day



10-01-2021 N95 Mask, Safety Goggles & Gloves to Handle Regolith



10-01-2021 Station to Get Planted



10-01-2021 Station 3: Seeds



10-01-2021 Initial Experiment Set-Up



10-01-2021 Initial Experiment Set-Up



10-01-2021 Initial Experiment Set-up



10-08-2021 Measuring Seedling Height



10-03-2021 Deciding How to Measure & Document



10-5-2021 Group B



10-0-2021 Measuring Growth on Seedlings



10-03-2021 Group A



10-03-2021 Group C



10-07-2021 Group B Measurements



10-07-2021 Collecting Data



10-07-2021 Data Recording on Seedlings



10-08-2021 Group B



10-15-2021 Group B

10-15-2021 Group C 10-15-2021 Group A



10-15-2021 Analyzing Roots under Digital Magnification





10-15-2021 Investigating a Change in Results



10-28-2021 Group B



10-28-2021 Group A



10-28-2021 Group C


