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NASA's Artemis Program is the United States' new initiative to return to the Moon. And future
missions to the Moon will prepare astronauts for manned exploration of Mars! Artemis will
explore more of the lunar surface than ever before. However, returning humans to the Moon and
planning to go to Mars is challenging in many ways. One of those challenges is how to feed our
crew. Bringing all the food and water with the crew that is needed for long-duration human
missions becomes a problem, particularly as it requires increase the length of stay or size of the
crew. Using local resources on the Moon could greatly enhance our capabilities to explore our
celestial neighborhood.
This begs us to ask the question, can you plant the moon? Can we plant Mars? Can you grow
crops in lunar regolith (a fine grained dusty covering of rocks and minerals spread across the
surface of the moon)? Can we grow food sustainably on the surface of Mars? What nutrients,
fertilizers, or other modifications to the regolith are needed to grow nutrient rich, sustainable
food sources for future astronauts?
Understanding how we can use lunar regolith to grow crops is one of the next great steps in
supporting our return to the Moon! This is our final report on planting the spinach on lunar
regolith. Our aim is to help NASA scientists and the academic community at large learn the best
crop conditions.

About the lunar simulant
The University of Central Florida’s CLASS Exolith Laboratory determines the simulant
“recipes” using studies of lunar samples collected by the Apollo astronauts and from spacecraft
studies of the Moon. Laboratory techniques are also used to measure the key physical properties
of each lunar simulants (such as grain size and density) to ensure that these simulants are
accurately simulating the lunar regolith.
Two major types of lunar simulants mimic the major types of lunar soils: the Mare, and the
Highlands. For planting the Moon Challenge, they are using the Exolith laboratory’s LHS-1

simulant, which has been specially prepared in the laboratory to mimic the lunar highlands. They
use highlands simulant because this is likely where future lunar missions will be sent. NASA’s
Artemis program is working to send humans to the lunar southern highlands because of the
presence of permanently shadowed regions, and water ice which can be used for many valuable
needs.

Procedures
(1) We prepared 4 pots for our experiments.
(2) We mixed about 5% of garden soil with lunar regolith to prepare the plant bed.

(3) We selected spinach for our experiment and bought the seeds from Walmart. In each pot, we
planted 5 spinach seeds.

(4) Water is very essential in plant life. We watered the pots everyday. We used about 1/3 cup of
water for each pot. It takes 10-15 days to germinate. We planted 25 seeds, but only 12 seeds
were successfully germinated. However 2 plants died after few days.
(5) We regularly (once/week) checked the pH of the soil. Please see the table below.
Date

Pot 1 pH

Pot 2 pH

Pot 3 pH

Pot 4 pH

6/24

6

6

6

6

6/30

6

7

6

6

7/8

7

7

7

7

7/14

8

8

8 all plants in this
pot died

7/21

7

7

7 -

7/28

7

7

7 -

8/4

7

7

7 -

(6) See below for the progress of our experiment.

Conclusions
We are excited to see that we can plant on lunar regolith. However, the plants seem grow slower
than in regular garden soil. We believe more garden soil/nutrients could help the plant to grow
faster.
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