
Astrobiology Plant Kit

Materials Included: 
2kg of Lunar Simulant

Basalt Pebbles
9 growth cups

Educational Poster
Exolith Stickers

Take part in humanity’s return to the Moon and become an
Astrobiologist by growing plants in lunar regolith simulant!

 
This kit comes with much of what you will need to begin a plant

growth experiment using our Lunar regolith simulant. Perfect for both
performing your own experiments or educating students on the

scientific process.

The role of nutrients in an ecosystem
Plant growth requirements
Structures and Properties of Matter
Use of the Scientific Method
Properties of Objects in our Solar System
Mineral resource utilization

 

Educational Standards:

Link to product

https://exolithsimulants.com/products/astrobiology-plant-kit

https://exolithsimulants.com/collections/educational-products/products/astrobiology-plant-kit


Teacher Instructions

Gather materials 
Potting Soil, pot, regolith, seeds

Get 9 pots and label 3 of them 100%, 50%, and 0%
In the 100% pot, put only regolith in
In the 50% pot, put a mixture of regolith and soil where it is 50% regolith
and 50% soil
In the 0% pot, put only potting soil
Make a small hole in the soil at the center and drop about 4 seeds; Cover the
hole back up with soil
Water the pots with 70 mL of water

Water every 3 days
Place the pots in direct sunlight or under grow light for optimal growth 
Record the growth weekly 

Experiment Steps 
1.

a.
2.
3.
4.

5.
6.

7.
a.

8.
9.

 

 Read through curriculum provided
Review what Regolith is, what it consists of and proper safety
when using it 

Go through curriculum with students and have them solve each
mission
 Divide students into groups and start the experiment!

Pre-Experiment 
1.

a.

2.

3.
 

 

Make sure recordings are accurate (correct date, measurements, etc)
Discuss the difficulties and triumphs of the experiment 
Discuss this experiment's real world applications 
Feel free to contact Exolith lab with any questions or results at
exolithlab@ucf.edu

Post-Experiment 
1.
2.
3.
4.

https://exolithsimulants.com/products/astrobiology-plant-kit



Plant Kit Tips

Add necessary nutrients to container
Soil
Soil amendments (ex: liquid fertilizer)

Encourage drainage
Make sure any container has drainage holes
Avoid over compacting soil
Water soil before sowing seeds
Mix lava rock pebbles into soil for greater
drainage

Light requirements
Dependent on plant type
Full sun: >6 hours of direct sun
Partial sun: 3-6 hours of direct sun
Partial shade: 3-6 hours of direct sun in morning
only
Full shade: <4 hours of sun in morning

Plant seeds at a good depth
Seeds should be planted just below soil
varies based on plant and seed size

How to grow a plant:



Use simulant in well ventilated area
Wear a mask around simulant when in use
Avoid creating clouds of dust
Wash hands after use of simulant
If area gets too dusty, wait for dust to settle
to return
Do not eat plants grown in simulants

N95 Mask
Gloves
Optional: Air purifyer

About the Simulants:
Regolith simulants are made up of minerals
ranging from 1mm to 0.001mm. The small size of
these minerals can make it easy for dust to be
created when the simulant is moved around. This
poses a possible hazard to astronauts on the
Moon, as well as anyone on Earth working with
the simulant! Avoid breathing in the simulants, as
breathing dust of any kind can be harmful

Safety Precautions:

Safety Equipment:

Safety Guidelines



Lunar Regolith Simulant

What is Lunar Regolith?

Lunar Regolith is the loose rock and dust that
covers the surface of the Moon. It ranges
from 4-15 meters in depth, and has two
primary variations: Highlands (lighter) and
Mare (darker). The Artemis missions are
going to the Lunar Highlands!

What is a Simulant?

Due to the scarcity of actual lunar regolith
on Earth, there is a need for space agencies
and private companies to test in simulated
lunar regolith. Exolith achieves this by
mixing together the same minerals found on
the Moon, but sourced from the Earth. 

What is Exolith's simulant used for?

Testing NASA rovers such as VIPER and
RASSOR
Growing plants for use on a Lunar
settlement
Lunar water and metal extraction studies
3D printing using lunar regolith

Here are a few of the things that our regolith
has been used for:

Highlands

Mare

LHS-1 Composition

VIPER Wheel Testing in
Regolith Simulants

Lunar Mare and Highlands



Teacher Curriculum

Florida Educational Standards:

Elementary School

SC.K.L.14.3 Observe plants and compare the way they look and things they do 
SC.K.P.8.1 Sort objects by observable properties  
SC.K.N.1 the practice of science 
SC.1.L.14.1/2 Make observations and identify parts of living things and the environment
SC.1.L.17.1 Recognize that plants need the basic necessities of air, water, food, & space
SN.1.N.1.1/2/3 Raise questions about the natural world and investigate through exploration,
make observations with the five senses, keep appropriate records
SC.2.L.16.1 Observe and describe major stages in the life cycles of plants
SC.2.L.17.1/2 Recognize that living things can only live in certain environments 
SN.2.E.6.1/3 Recognize that Earth is made of rocks and classify different soil types
SC.2.N.1.4 Show how scientific investigations can yield similar results 
SC.3.L.14.1 Describe structures in plants and their roles in food production
SC.4.P.9.1 Identify changes in materials that result in other materials (ex. plant decay)
SC.4.E.5.5 Effects of space research on the culture and economy of Florida
SC.5.N.1.4 Identify a control group and explain its importance in an experiment 

 
Middle School

SC.6.N.1.4 Compare scientific methods and results among groups
SC.7.N.1.4 Identify test variables and outcome variables in an experiment 
SC.8.L.18.1 Describe and investigate the process of photosynthesis
SC.8.P.8.8 Identify and compare properties of compounds (acids, bases, salts)
SC.8.E.5.9 How technology is critical to access remote locations (i.e. space)

 
High School

SC.912.E.5.7 Justification for future space exploration and tech development

Based on CPALMS Science Standards 



Teacher Curriculum

Educational Standards:

Elementary School

K-LS1-1: Use observations to describe patterns in the natural world
K-ESS3-1/2: Relationships in Ecosystems and use of natural resources
1-LS3-1 and 1-ESS1-1: Construct an evidence based account for natural phenomena
2-LS4-1: Make observations to collect data to make comparisons
2-LS2-1: Plants need water and light to grow
2-PS1-1/4: Structures and Properties of Matter
3-LS4-3: Construct an argument that in particular habitats, organisms cannot survive
4-ESS2-1/2: Planning and carrying out investigations
4-PS3-4: Defining and Delimiting Engineering Problems
5-LS1-1: Supporting an argument with data
5-LS2-1: Matter and energy flow in ecosystems

Middle School

MS-PS3.D: Energy in chemical processes in Ecosystems
MS-LS1.7: Matter and energy flow in organisms
ESS3.A: Natural Resources
MS-ESS1-3: Determining properties of objects in our solar system
MS-LS2-1: Resource availability in Ecosystem

High School
 

HS-ESS1-2: Importance of science and engineering
HS-ESS1-6: Planetary surfaces and ancient Earth materials
HS-ESS3-2: Mineral resource utilization

 

Based on Next Generation Science Standards (NGSS)



Utilize the periodic table for
Astrobiology
Conserve launch mass by
calculating regolith usage
Grow plants essential for
Astronaut survival

Goals:
 

1.

2.

3.

Mission Guide

Materials Needed:
 

-Calculator
-Soil additive

-Seeds
-Periodic table

 

You have been selected to test plant growth on the Moon!
Astronauts are going back to the Moon, and they need your
help figuring out the best way to grow plants using Lunar

Regolith. 
 

We will first go through some of the science you need to
collect to successfully grow these plants. Then you will get

to grow your very own Lunar plants!
 

Once your results are collected, the team at Exolith Lab
would love to have you report back your results so we can

add them to a database of plant growth studies. 
 

-Ad Astra
The Exolith Lab Team

 



Oxide Percent Element Name

SiO2 51.2  

TiO2 0.6  

Al2O3 26.6  

FeO 2.7  

MnO 0.1  

MgO 1.6  

CaO 12.8  

Na2O 2.9  

K2O 0.5  

P2O5 0.1  

Nitrogen

Phosphorus

Potassium

Calcium

Magnesium

Sulfur

Chemistry in Space
Objective: You are in charge of designing a payload going to a Lunar Base. The astronauts want to

know which elements they need to grow plants, so they can be sent up on the rocket. It is
important to include the correct elements so that no space is wasted!

Elements that plants need
 

Check off the elements that are
included in the Lunar regolith

What elements do we need to add to the regolith to grow healthy plants?
 
 
 

How can we add these elements to the regolith to grow healthy plants?
 
 
 

What challenges might you encounter in growing plants in Lunar regolith
 
 
 

What type of plant would be most useful in a Lunar base? Why?
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Silicon

Titanium

Aluminium

Iron

Manganese

Magnesium

Calcium

Sodium

Potassium

Phosphorus

Nitrogen and Sulfur

By adding soil, organic material, fertilizer

Little to no growth, chemical interactions with regolith

Fruit and vegetables for food, air purifying, visually nice for mood





Plant Number
Percent
Regolith

Regolith Mass
(g)

1 100%  

2 100%  

3 100%  

4 50%  

5 50%  

6 50%  

7 0%  

8 0%  

9 0%  

   

Payload Calculations
Objective: You have made it to the Moon! You are tasked with assigning the lunar rover the

amount of regolith that it should collect for our plants. The plants will be growing in different
percentages of lunar regolith and soil additive. The three mixtures are: 100% lunar regolith,

50/50 lunar regolith and soil, and 100% soil

If each pot has a volume of 300cm^3, and the density of lunar regolith is 1.3g/cm^3 how
much regolith will it take to fill one pot?

Fill out the chart below with the regolith needed for each plant, then calculate the total
amount of regolith needed for the experiment.

Total
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Total

390

390

390

195

195

195

0

0

0

1.3*300=390g

1755


