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Growing plants in space can provide
astronauts and colonists with needed
vitamins and nutrients.

Plants also help metabolize CO, and
rrodpce Oxygen. They can improve
he air quality of the habitats.

Plants may have psychological
benefits.

Artemis lll astronauts will grow plants
on the moon.

The Lunar Effect on Agricultural
Flora (LEAF) instrument.







Nourlsh the Future is a national education initiative
developed by science teachers for science teachers. Our
mission is to inspire a network of educators to foster critical
thinking, connect students to modern agriculture, and provide
sound science-based resources that meet teachers’ and

students’ needs in the classroom.

Nourish the Future is generously sponsored by
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Regolith

“Moon dirt is very different than Earth’s soil. Moon dirt, or regolith, is created
when micrometeoroids hit the surface of the moon, throwing debris out of
impact craters and breaking the moon’s rocks into smaller pieces. This fine
dust covers the surface of the moon. Regolith is a mixture of moon rock and
micrometeoroid particles. The composition and texture of the lunar regolith

varies from place to place depending on the rock types that have been
broken.”

NASA eClips”

NASA'S OUR WORLD

NASA eClips
Educators Guide
NASA’s Our World
Dirt




Regolith Nutrient Testing

Focus question: What nutrients are found in regolith-

Work with people at your table to
conduct these regolith tests*:

Safety

Wear googles,
gloves, and a mask

pH Test ::mpone m when handling

- regolith.
Extraction Test

Nitrogen Test

Phosphorus Test

Potassium Test *Directions for conducting each test are in the containers on your table.



1 2 Conduct the pH test.

Fill a test tube Add 1 Soil

(01086]) to the pH TesTab p H S

10 mL line with = [S503A).

distilled ar mml < e -
158 0 [

deionized water.

3 4 5
Cap the tube. Mix the contents by
inverting 10 times.

A ’
I Y 5 5
Fill test tube Pour the soil
cap with soil. into the test
tube. Mix the
contents by
& inverting 10
A times.

8
y
» Il

"I 8

Stand test tube upright Hold the test tube ' -
| ona flat surface and let against the white part

the soil settle out for (L of the soil pH colar Cogesala-c 11

1 minute, = chart (5912-CC). )

Match the color of the
liquid above the soil to
a color on the chart.
(0100 Record resuits as pH.

Use the color chart to
determine your results.
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Regolith Nutrient Testing

Focus question: What nutrients are found in regolith-

Work with people at your table to
conduct these regolith tests*:

Safety

Wear googles,
gloves, and a mask

pH Test ::mpone m when handling

- regolith.
Extraction Test

Nitrogen Test

Phosphorus Test

Potassium Test *Directions for conducting each test are in the containers on your table.



Earth’'s Soil Lunar Regolith

Both
Made up of weatherad Created when
'mksl mimls_l and: miﬂrﬂrﬂﬂtﬂﬂ{ﬂidﬂ h|t ﬂ-ﬂ'
once-living things Both form from surface of the moon
different types
Has different of rocks .
Doesn't have organic
colors and :
S Earth soil and lunar c:umpun&.nts like
LIRCHE ORI the breakdown of
c:crndlt:{uns. different rocks Electrostatically
rock types are s
e Different rqcks arg H
found in different
locations Made of a mixture of
Differant soils hold moon rocks and
different amounts micrometeorcid particles

of water

NASA eClips™
NASA'S OUR WORLD: Dirt



Property

Equatorial
diameter

Surface area

Mass

Volume

Density

Surface

gravity

Crust

Mantle

Explaring the Moan -- A Teschar's Guide with Acbvilies, NASA EG-1597-10-116-HQ

Earth

12,756 km

510 million

square km

| 5.98 x 107 kg

5.52 grams per

cubic cm

. 9.8 m/secsec

Silicate rocks.

Continents
dominated by
granites. Ocean
crust dominated
by basalt.

Silicate rocks

dominated by
minerals
containing iron
and magnesium.

Moon

3476 km

37.8 million
square km

T.35 x 10% kg

3.34 grams per
cubic cm

1.63 m/sec/sec

Silicate rocks.
Highlands
dominated by
feldspar-rich
rocks and maria
by basalt.

Similar to Earth.

How long would it take to drive

The Moon's surface area is

 What percentage of Earth's mass
' Can you calculate the volumes of

. Check this by calculating the

| What fraction of Earth's gravity is

. What portion of each body is

Collect some silicate rocks and

Moon ABCs Fact Sheet

Brain Busters

around the Moon's equator at
80 km per hour?

similar to that of one of Earth’s
continents. Which one?

is the Moon's mass?

Earth and the Moon?

density from the mass and
volume.

the hMoon's gravity?

crusi?

determine the density. Is the

density greater or lesser than the
Earth/Moon's density? Why?

"ABC Mars Fact

Sheet  swdem Page

' Equatorial dianieter

“ABRC Fact

Length of Y ear

| ABC Facl

Distance from Sun

{im_milliomnsy

: ABC Facl
Axis Tilt

Froa

sl

 ABC Fact

Manile

| Earily ABC's

| 12,756 km
{7926 miles)

| Earth ABC's

A0S 15 1In_'|-'~.
24l lemgih of day)

| Earth ABC's
147.1-152.1 km
(91.4-94.5 mi)

| Earth ABC's

255 degrees

| Earth ABC’s

Silicates

| Earth ABC's
Tron, Nickle, silicates

Alars ABCs Facts — Stadent Slips

| Mars ABC's

| Mars ABC*s

6,786 km

(4.217 miles)

637 Earth Days
24 b, 37 muinntes length of
il )

| Mars ABC's

206.6-249.2 km
{128.4-154.8 mi)

| Mars ABC's

252 degrees

:‘h ars ABC's

Silicates

j Mars ABC's

Silicares

apdated 205

[ ABCs Learning Tips

AL SD mpl, how long wonld
il take to drive aronnd the
equalor

| ABC's Learning Tips

When wankd von celebaate
vl bictleday on Aars?
Wounld you mark the
mentlis by Earth time? The
sepsons’

CARBCTs Learning Tips
How big wounld the Sun

look im the sky? The
Earth?
-. ABC’s Lrul'ﬂl-ll"_.-.l'lﬂ.'\
Wonld there be shadows ai
noon?

: aii{’"i i ;"“l'H.'I'E .I.m\
What are silicates?

CABCTs Learning Tips

Page 1



National Agronamatics and
Space Administration

From the first taste of Red Romaine Lettuce in fall 2015, astronauts
have GROWN and EATEN a range of salad crops in orbit as NASA
researches ways to keep crews healthy on future missions exploring
the Moon and Mars. These plants are good sources of Vitamin C and
Vitamin K, and they have traits that make them good candidates for
feeding future space explorers.

NASA First Bite 2020

WWW.NASA.goV



Name:
Team:
Crop selection
Do the background research on the plants you might chose.
Name of crop:
What is its growth period? ;
| G8E 5 Charg Amg, “’:"’Wta o Fokyo
GG:: openg Arniacess m,,"%"' v
Tty sy acess g
- . Gaeg ¢ 4 AMacan, Wians Brighy Lights
How long does it take to germinate? CBES gp, W‘“‘" B cantasm Babytoa
GBE 10 Buncy Amarang, S50 Aoraroey
GUL' n Ans l\h‘*m M“m
G8Ey2 ¢ & Abacaas ““"’M Redt Kt
G8E 13 g Abacese fdan 2 Parage
What are the nitrogen needs? GBE 14 tx: P CBmis et Koty
(2]
Daue
Gae 44 5 2 W‘*M U3 caroeg yar
. . . G8E ¢ Leaf ot Atteracese : c"”‘""om Mehm
Identify whether it has high or low water needs. GeE 17 Red Matur o Asteraceas S0 Corenary
nach Lacn,:
G8E 15 Ubtang gy Basotace, 2 satve
ST e DT o
. 3
How does temperature and humidity affect the growth? Ga&:" Kelo :"""“Wﬂ Srassc, —_
! Hale %
GBEZ) 4 Brasaica, %1509 clrracey Misome
GaE 23 :"Mnu Brasscacese 2520 claracey Toscang
Gae & Bsics o Starbor
2 Minyn, M Cacoge & 3000 vy Pr—
a"”% M’W var Poriny . Quicissy,
&'M".Nvg
Nponc,y

What is the nutritional value of your crop?

Complete Seed List Growing Beyond Earth 2015 - 2022.pdf - Google Drive

Bibliography:


https://drive.google.com/file/d/1zt33v_HU_CAbK8NWbp_HWf8GYstbc5Yp/view

Crop Planting

Get a baby bottle test tube.

Mix regolith with your chosen addends. Use at least 50%
regolith.

Plant the seeds you selected.
Water your crop!




Plant the Moon cmcl Plant Mars

- Pldnt [he Moon e
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From the Plant the Moon
Challenge Website:

“Participants in the Plant the Moon
Challenge will join a global science
experiment and research challenge to
examine how vegetable crops can
grow in lunar or Martian soil. Each team
will receive real soil simulant from the
University of Central Florida’s CLASS
Exolith Lab! You will design and conduct
a set of experiments using this simulant
to grow crops for a future long-duration
mission.”




Introducing Plant the Moon Jr.!

\ o} Plant the Moon ® 5 ) Plant the Moon
CHALLEMGE CHALLEMGE JR

Elementary/Middle School
Teacher Directed
Fundamental Learning

High School/Undergraduate
Student Directed

Research Focused

Team size: 1-5 students

Kit size: 2.5 kg simulant

MNo changes to submissions
Best-in-Show and Experiential
awards!

Team size: 1 classroom

Kit size: 5 kg simulant
Age-appropriate submission items
Generalized Best-in-Show awards

>
>
Y
>
-
-
>

70 T 7 VI O




| p|dl It H 2 MOOII
\ /T
CHALLENGE i "2

\ o }Plant the Moon

CHALLENGE

Task 1: Team Demographic Survey Task 1: Team Demographic Survey
Task 2: Initial Experimental Design Task 2: Initial Experimental Design
Task 3: Initial Planting Video Task 3: Team Badge

Task 4: Midpoint Grow Update Task 4: Project Summary

Task 5: Project Reports Task 5: Final Survey

Task 6: Final Video

Task 7: Final Survey

No major changes in PTMC submissions or materials. Age-appropriate submissions and materials for PTMC Jr.



Hlant the Moon < grim v _ \Plonak the.Moon
Plant Mars Plant Mbrs Plant Max <

CHALLENGE ENGH
, CHALLENGT c"“.“&'

- : fundamental Experiment
Coach's Guide Extension Activities

Overview

OTMC Project Guide N~
' \




PTMC Fal

2024 Milestones

—mmmm—

Design | Grow Period Report
Period Period

Grant Funding General 8-week Grow Period
Applications Registration
Opes S (Sept 30 - Nov 24)
(July 8) (Sept15) A -
: % 3 Fa ] : i ’ i : ¥ '.". .
_ Informal
Grant Igﬁ!'ne':stlc Office Hours Final
Funding PIng (Oct 16) Reports Due
£ Begins
Applications (Sept 3) (Dec 15)
Close P Q&A w/
(Aug 11) Science Advisory
Opening Board
Symposium (Nov 6) ®
(Sept 16) \F

All divisions have the same registration process/deadline, grow period, and live events.

Closing
Symposium
& Awards
(Jan 15)

-

Plant the Moon

Plant Mars
CHALLENGE




Congratulations to your
Best in Show team!

& ]

Team#11421

= @

Wallde Talkies
Vero Beach, Florkdo

De Shuwana Tabansem
. )



Team Members

Team #11429 - :
lnSighl ’ ,IJ», :
Vero Beach, Florido Kot

Team Coach

AS Commentary by
f . AL
Dv. Rafael Loureiro m 2 Mo

—
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Providing educators w

th standards-based videos, activities and lessons to increase STEM literacy

STUDENT OPPORTUNITIES

Sharon Bowers

STEM Education
Specialist

Joan Harper-Neely
STEM Education

Speacialist

Resources and
Opportunities
from

MASA

eClips

https://nasaeclips.arc.nasa.gov/

National Institute of Aerospace

Betsy McAllister

Educatorin
Residence

Hampton City
Schools


https://nasaeclips.arc.nasa.gov/

Students
Teaching
Students

—— STUDENT OPPORTUNITIES

HOUCATOR GARDES

Providing educators with standards-based videos, activities and essons to increase STEF ns of
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Martian Greenhouse

GROW

Martian Greenhouse 4.0

/F—.

Contact emily@emilymatula.space

emily@emilymatula.space

\04




rom the Martian

Greenhouse Web Site:

Martian Greanhouss 3.0 Reguss! foFr Proposal
[Sample RFF)]
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“Martian Greenhouse — The Project Cycle
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25" Annual International Mars
Society Conference

x

.
N

-
o
B\

)

Martian Our Goal
(1111 e 1 L1- Il Ourteam’s goal is to improve life on

Earth and make life and agriculture

3.0 on Mars possible. We want

to collaborate with schools around

the world to see how they approach

farming on Mars. Finally, we want to

Team Members: Cade, Will, Cole, and Tomm develgp Engineering and social
Additional help: Alexis and Lan<jif [<1| FH




A PARTNERSHIP BETWEEN FAIRCHILD TROPICAL BOTANIC GRARDEN & NASA

https://fairchildgarden.org/growing-beyond-earth-welcome/



https://fairchildgarden.org/growing-beyond-earth-welcome/

From the GBE Website:

* By participating in GBE, your students will:
* collect and contribute important data that NASA plant scientists

will use to determine the best crops to grow in space
» work directly with plant scientists at NASA’s Kennedy Space Center

* develop and conduct original experiments to address the many challenges of
growing plants in space

* analyze data and communicate results with NASA scientists, researchers, and
administrators during the Virtual Student Research Symposium

* collaborate with students nationwide

* chat with astro-botanists nationwide



GBE Project Pictures

Individual research possibilities second semester.

Pinnt 2



Tomatosphere

TOMATOSPHERE"®

The seeds trave| to space in the
e Delly Of a dragon—Epacex’s
Dragon spaceship, which
transports the seeds to the
International Space Station.

- o

o 12 million tomato seeds
are prepared tO be sent to Space.

y' <GMAT,

§Feo

The tomato seeds
e Spend about four

“ { Since it begavx in 2001,

$ T omatosphere™ has

\ (2 yreached over
ooe- %z million
| students.

TY

e Ghe o ts talh NIV
Hesthesed sGence  DeUHPH

weeks in space.

;r":;ar

T

~= .

4 ® Back on Earth, the

'
‘ﬂ\\

\\\\‘

( Why grow
tomatces |

space?

Future crews on long
space missions will not be
able to take all their food
with them—they will need
to grow plants, which will
add oxygen and water and
remove carbon dioxide
from the environment
Why tomatoes? They are
easy to grow, versatile,
nutritious and tasty and
\make a great space salsa! )

seeds are sent to over
20,000 Classrooms
across Canada

and the (Jnited States.
Students then grow
the space seeds and
compare them with
regular seeds.

They will only find
out which seeds

went to space when
they cComplete the
experiment.

PARTNERS




ExolLab Introduction to ExolLab-11

ExoLab-11: Astrobotany

SpaceX-31: September 2024
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“Through a network of science
laboratories students can join others
around the world in a live mission
aboard the International Space Station.”
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Resources: Contact Information:
Nourish the Future

https://nourishthefuture.org, Lina Dupuy
Plant the Moon Chadllenge, State Coordinator
Plant the Moon and Plant Mars Florida Space Grant Consortium
https://plantthemoon.com/ Lina.Dupuy@ucf.edu
NASA eClips Melissa Sleeper
https://nasaeclips.arc.nasa.gov/ NASA/JPL Solar System Ambassador
Nourish the Future, Teacher Leader
Martian Greenhouse Holy Trinity Episcopal Academy
martiangreehouseproject@gmail.com msleeper@htes.org

https://sites.qoogle.com/view/martiangreenhouse/home?authuser=o0

Growing Beyond Earth
hitps://fairchildgarden.org/growing-beyond-earth-welcome/

Tomatosphere
https:.//' www firsttheseedfoundation.org/program/tomatosphere’
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