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First-The Seed Foundation is a not-for-
profit organization established in 2008 by
the American Seed Trade Association, one

of the oldest trade associations in
America, to inform today’s consumers and

tomorrow’s workforce about the

importance of the seed industry.

Our Mission
To conduct education, outreach, and communication

on the value of crops and food produced from seed. FOUNDATION
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Our Goals

To attract the best and brightest minds to agricultural fields of study.

To teach students, communities, and consumers in the U.S. and abroad about the impact
that seed-derived products have on their daily lives.

To provide improved economic research to illustrate the value and importance of the seed
industry to consumers and the agricultural community.

To increase awareness among American consumers and students of the science that the
seed industry is evolving, and that changing needs in agricultural education programs in
plant breeding, genetics and seed science must be met if we are to keep pace with new
global demands.

To create new avenues to enable the seed industry to bring meaningful economic and
philanthropic impacts to both the developed and developing world through improved
agriculture production from improved seed.
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FTSF Overview Video
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E TOMATOSPHERE"™ The tomato seeds spend 5
3 » Weeks in space, orbiting the

: net ut times.
The seeds travel to space in the planet about 350 times
belly of a dragon—Epacexs
-
Dragon space ship, which Why grow

: : transports the seeds t0 t ¥ matoes | .
Tomatosphere™ involves a unique i G e space?
Future crews on long

space missions will not be [——
abie to take all their food
with them=—thy will need
to grow plants, which will
add cocypen and waler and
Fesmiove carbon diaxide
from the envirenment.

combination of space-related science with | (,ee-
plant agriculture. The project provides M‘&T
teachers and students with a blind study |

involving two sets of seeds:

nutritious and tasty and
' _ | make a great space salsa! |

o N‘&“;_ q' Back on Earth, the

£eeds are sent 0 18 000

Classrooms aCross .
Canada and the [Inited
Crates. Srudents then
A\ grow the space seeds

i and Compare them with

regular seeds.
Fhey will only find —
out which seeds
wemnt t0 space when

e An Earth-based control group and

e Atreated (or “tortured”) group that

. e €Y Complete the —
has been in space or has been e W s sl

. . are prepared to be sent to space. P e o =
subjected to simulated space " PARTNERS

conditions. O @ i Sfence  UNERY @  SIOKES
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When teachers and students have germinated the seeds,
results are submitted and recorded. Teachers are then
informed of the “source” of each of the two sets of seeds.

Germination rates from all participants are available for R Ll
comparison. e |

Following submission of their results, teachers receive a
master certificate for reproduction for students,
recognizing their contribution to “real space science.”

Teachers are provided with instructions for taking the
seedlings to full plant growth and are encouraged to

harvest the tomatoes, use them to make salsa and other
foods, or to donate them to local food banks.
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Four Phases

Phase 1
Seed
Transportation

Phase 2 - Competition . Competition
DataTracking | toGerminate to Grow Plants
: \ SeedonlISS /| A on ISS
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Phase One

e Seed transportation to the ISS and return
(1,200,000 seeds).

e Seeds remain on-orbit a minimum of 10 days and
no longer than 60 days (to support the seed
delivery schedule and the intended science.)
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Phase Two

e Data tracking/monitoring the seeds in in two parts:

e One: Collecting data on the seeds from when they
leave the Heinz supplier in Stockton, California
through to arrival in Thorold, Ontario, via Buffalo,
New York. This will give students a first-hand look
at what seeds are subjected to “on the ground” (i.e.
on Earth, as opposed to space transport).

e Two: Collecting the same data as the seeds are sent
to the ISS while the control seeds left on Earth are
also monitored for comparison.

e Variables include temperature, humidity and
pressure.
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& |(D seedworld.com/tomatosphere-seeds-made-space/

1

Seed\\/ORLD

Technology Business Sustainability Leadership News Videos INSIDERS Magazine Webinars Buyer's Guide Q

After tomato seeds are sent to space, they ore disiributed to clossrooms throughout the United States for student leaming.

Tomatosphere Seeds Made it to Space
4 days ago - Compiled by Staff i; Q 5
The First-the-5eed Foundation announced that its Tomatosphere seeds made it to the International Space Station, along = A

with nearly 6,000 pounds of supplies, June 3. First In Innovation II'_I
Seed Storage & Handling

This launch is particularly exciting for the foundation, because this is the first batch of seeds to include HOBO data loggers,
which allow for better observation of the exact conditions the seeds are exposed to while in space.

“We are now tracking the variables of temperature, humidity and pressure through all states of transportation,” the 4 @ :
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Phase Three

e Host a commercially funded STEM competition with the
winning school leading an experiment to send a small
sample (10-12 seeds) to the International Space Station
and have them germinated on-orbit.

e Seed germination on board the ISS will be recorded
using time-lapse photography, taken on an hourly basis
for 10 days (240 images).

 Photos will be saved (when back on Earth) into a format
that will be easily accessible by teachers and placed on
the Tomatosphere website.

e Teachers and students can then compare their
germination results, with those germinated on the
International Space Station.
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Phase Four

e Host a commercially funded STEM and research
competitive program to grow a dwarf variety of
tomato on the ISS in the VEGGIE growth chamber.,

 The experiment will be used to expand the
Tomatosphere curriculum materials to include:

e Growing tomatoes to maturation on the ISS.

» Allowing collaboration with professional
scientists who will measure organism cellular
level processes to analyze and understand the
stresses placed on plant growth in space.
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Tomatosphere-US supports and benefits the space
program by...

* investigating which type of seeds would be most
suitable for long duration spaceflight.

* inspiring students to pursue STEM fields and
exposing them to real spaceflight research.
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Thomas Pasquet on Tomatosphere
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Loral O'Hara New NASA Astronaut

"...my 2" grade class even got to grow tomato plants that had
flown on the space shuttle - a program I actually just found out is
going on today, with students flying seeds on the International
Space Station.”

https://www.youtube.com/watch?v=LuXYPj6flj8&t=2712
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The Tomatosphere™ program has grown
exponentially in recent years. In its 15- year
existence, the program has reached
approximately 3.3 million students.
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Currently in
49 out of 5O states.
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Planting The Seed

. A standards-based
curriculum that cultivates an
understanding of seeds and
theirimpact on society.

* Targeted for grades 6-8.

first-the seed foundation/PLANTINGTHESEED NAITC 2017



Planting The Seed

* Four teacher-approved lessons.
e Engaging hands-on activities.

e Ready to use in your science, ELA, social
studies, or technology class.

* Aligned with national standards and 2ast
century skills.

* No extra preparation necessary.

 FREE for educators!

first-the seed foundation/PLANTINGTHESEED
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Planting The Seed

Cross-Curricular

* Lessons cover topics and address standards in a variety of core subject
areas including Science, Technology, Social Studies, English Language
Arts and Math.

Engaging Lessons

* Lessons are student-centered and inquiry-led. Learning activities deepen
student understanding of the seed industry through real world
connections, research projects, collaborative exercises and hands-on
exploration. Lessons include teacher tips, key terms, extension activities
and home-connections.
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Planting The Seed

Standards-Based

e The curriculum is aligned to national education standards (Next Generation
Science, Common Core ELA and Math, and National Council for Social Studies.)
A standards chart is located on page 29. In addition, critical 21st century skills,
such as creativity and innovation, are integrated throughout the curriculum.

Pacing Recommendations

e Each of the four lessons can be taught in one 45-minute class period. Extra class
periods may be added to include the extension activities and other lesson
modifications. Lessons are designed to build upon one another and are
recommended to be deliveredin sequence, but can also be taught individually.
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LESSON

Up Close and
Personal!

TOPICS
= Zopds
= Haris
= Agrikcukum

SUBJECT CONMNECTIONS
= Englkh Language Arts

= Sdanca
= Technology
* Enginesring
® Economics

SUPPLIES & PREPARATION
= Thma diferent products made from seeds

ifor aample, a cotton t-shirt, 2 pleca of fnat

orvegatable, and a corainer of cancla ol
= Classoom sat of magniying glasses and
M reropas
® 10-15 inckee cardhs for sach studant
= Helapunch
= Eiring or ona metal ring for sach sludent
= 310 5 differomt vanieties of soeck (bean,
sunflower, kttucs, ard bas| ek srs
N penshes arvd gaminata quickly)
= Colored pancils
= Two cups of soll for each student
= Ona dear plastic cup for ead shodant
® Farmarsnt marksr
= Aooess to compurters and prinder
= Waka thres coples of tha Seeds,

Uip Close and Farsonad ! handowut:
for sach studant

TIME REQUIRED

Ona 45-mireis class perod
(Mo Eaira clasy posods
an be added fio incieda
aNTErEon actTies )

FOR GRADES

LESS0N OVERVIEW

The impact of seeds on our lives Is enormous. Seeds are the
foundation of human and animal ife on earth. The foods
we eat, the flbers in the clothes we wear, and most of
the products we use In our dally lives are created from
saeds — from corn, cotton, and canola to wheat, barley,
and soybean, to vegetables, flax, and flowers. In this
Introductory lesson, students will explore and experdment

wilth seeds and begln to recognize the Impact seeds (and

sead-derlved products) have on thelr own llves.

LEARMIMNG OBIECTIVES

Students will .
= idantiy a variaty of seads and what thay ar
used far

= Undarstand haw they Intaract with seed-deried
products in thair dally Ives

ESSENTIAL QUESTIONS

 Wihat is & zood?

*» How @ wo dapend on seedsinlants?
* VWhat v soads used for?
* How do | infact with seeds in my daify Me?

STUDENT HANDOUTS
» Spads, Up Oosa and Parsomalt

VIDEC

» Spads Up Oosa and Parsomal
wearws firstthasaad foundstion. angrarmiosum

wiwnvi firsttheseedfoundation.orgfourriculum
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LESSON

Cultivating
What’s Next

TIME REQUIRED

Cna 45-minuie class pariod

[ivota: Extra, iz
@an be sdded fo ndudae

eatension actvitiozand ofher
Jazzon mookficatione, |

TOPICS

= Carsar Cpporiunties
* Zzod Indusny

» College Readiness

SUBJECT CONMECTIONS
= Ergdlsh Language Arts

= Boomrmics

= Tachrelogy

* Enginasrng

= Sdance

= Math

SUPPLIES & PREPARATION
= Daossmiosd or ardar coples
of the Grow: A Seed Caree

® Saoure acoass ta bptops or
computars ard the mernet

» Maks coples of handouts
for sach studart

FOR GRADES

LESSOM OVERVIEW

After leaming about and engaging In seed sclence and
technology In Lessons 1-3, Lesson 4 glves students the
opportunity to explore what a career In the seed Industry
milght look Hke. In conjunction with the Grow: 4 Seed
Career Program handbook, this lesson guides students
through researching different seed Industry caresers,
understanding personal career values, and creating a

checklist for personal college and career preparation.

LEARNING QBJIECTIVES

= Idantty carsar opporiuniies in tha ssad Industry

= Undarstand why the sead Industry |5 an saciting
field 1o ba & part of

= Fird and utilire resoures 1o halp them prepan
for college and & camer i the ssed Industry

ESSENTIAL QUESTIONS

= Wibaf kinds of caresr options are fhare in the seed Inclstny?

= Wihal @rear opdions may be witabéke for my infarests?

= Wihal sl are needed for the caneer options [ am
inderasted in?

STUDEMT HANDOUTS

= Seed Survay

= Seok of Froparatian®

= My Seeds of Praparation Chadolist

# Seods of Saticfaction Caroar Profies 1-3*

*Thesa handaouts are part of the Grow: A Seed Career

Prosgram handbook
- I s, EERETE I
——— .
aad
i = .
VIDED

= Cuttvating Whats Ma
wowe firsttheseedfoundation. orgraarriculum
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Grow A Seed

* Targeted for students
in grades 9-12.

*FREE for
educators!
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Grow A Seed

e Alist of seed careers with the most opportunities.

* A handy checklist to guide students through the basic steps in preparing for a
future seed career.

A parent handout with information and resources for learning about the
wonderful career opportunities in the seed industry.

A valuable, time-saving resource list of websites for students to check out seed-
related careers, colleges, scholarships, internships, and much more.

 Career profiles of real people that provide a better idea of various job
responsibilities, as well as the interests, skills, education, and training that led
them to a successful career in the seed industry.

first-the seed foundation/GROWASEED NAITC 2017 28



Seed Career List

Management and Business sclentific and Engineering

- Market Research and Planning = Plant Breeder

- Adverfising - Research Scientist

= Product BManagement = Molecular Geneticist

= Marketing Administration = Field or Lab Technician
= Customer Service Manager = Entomaolagist

- Financial Manager - Pathiologist

- Food Broker - Bioprocess Enginesr

= Human Resources Manager = Food Engineer

= Sales Representative = Manotechnologist

= Environmental Scientist
- Field, Plant, and Quality Manager
- Biomaterials Engineer

= Business Manager

Interests and Skills:

sales, markehing, communicalion,
arganization, collaboration,
creativity

= Physiclogist

Interests and Skills:
gsoience, mathemafics, genefics,
compufers, fechnology, research

Agriculture and Education, Communication
Forestry Production and Governmental Services

= Fruit and Vegetable Grower = Agriculiural Science and

= Greenhouse Manager Business Teacher

= Seed Producer = Agriculiural Science Reporter
= Aguaculturist = Environmental Impact Analyst

= Field Production Agronomist = Food Inspector
= Plant Operator = Public Relations Specialist
= Maintenance Technician - Maturalist

- Conservation Officer
= Plant and Animal Inspecior

= Tree Farmsr
= Witiculburist

Interests and Skills:
ascience, mathematics, educafion,
communication, research, nature

Interests and Skills:

science, fechnology, computers,
nafure, problem-aohving

I‘:':The nice part

about agriculture
is that there

are literally
opportunities
everywhere. )

Jemy F.,
Director, Regulatory Affairs

STEP

Get to Know Yourself Better

Research potental seed careers

STEP 2 and companies

The first step in discovering a career in the seed industry is
taking some fime fo discover YOU.

I:l Meet with your school counselor or college
advisor. Ask for help in exploring career paths in the

seed industry.
D Think about what you’'re good at. When researching

seed careers, you'll want to consider those that match
your talents and interesis.

D Consider your personal values. Whaf's important fo
you? Saving the environment? Helping fo feed people
in developing countries? You'll be happier going to work
if you know you're contributing im a way that matiers

to youl

Take personal interest inventories. Inventories are
questionnaires you fill out to discover career paths
that are right for you. With all the career opporiunities
the seed indusiry has to offer, you'll need help zeroing
in on the best careers for you. Ask your counselor or
advisor fo give you a personal interest inventony.

Sign up for career exploration classes. These
classes give you an opporiunity to research carsers
before making any decisions. They also help you
prepare for [ife as a professional by focusing on the
development of critical skills such as how fo interview
and write a resumé.

Seek opportunities to volunteer andfor intern.
olumteering or interning gives you a chance to
discover your natural talents, explore your interests
and develop imporiant skills. It also shows prospective
colleges and employers that you can handle
commitment. Many seed companies offer such
opportunities. Visit www.agfuture org to learn more.

Find a mentor. A mentor can be a parent, teacher,
counselor or industry professional. An effective mentor
will guide you in preparing for your future and
encourage you to take the steps you need to pursue
your career path.

Once you've found a few seed industry careers that
interest you, find out what they're all about.

I:l Ask your counselor for a list of seed-related
websites. There are seed professionals working in
research, marketing, business and management, seed
production and even education. As you learn more
about each career, consider whether it matches your
talents, interests and values. See page 11 for a list of
seed-related websites.

D Research educational paths for those careers.
Find colleges that offer education programs for those
careers. What courses would you need to take?
How rmuch is tuiion? Do they offer scholarships?
“ou can take virtual tours of many colleges at
wwnw_youniversitytv.com.

|:| Research companies that offer those careers.
Where are they located? How big are they? How
successful have they been? Do they offer internship
programs? Learn more about seed companies at
www_seedgquest.com.

D Find professionals working in those careers.
Ask to interview and/or “shadow” professionals
working in the seed industry to get a better idea of
what they do. As you see what a typical workday is
like, try to envision yourself in that career.

Tggection.

s

_R
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Ambassador Program

 Part of our commitment to fostering
education, outreach, and
communication on the value of crops
and food produced from seeds.

e Our multi-year education program
makes it possible for students to meet
people working in the seed industry so
they can ask questions and get a first-
hand account of the many
opportunities the seed industry has to
offer.

 FREE for educators!

first-the seed foundation/AMBASSADORS NAITC 2017




: Dear Sesd AMbassadar,
g r Thank you for your willngness {0 promobe your indussy o he wokers of fomomon!

Yo know better than anyone that the seed Indusiny offers coporturnity, sthilly, ang
£aresr growih, Comblning the nasds of an expanding giotal Communizy win he

WEICDH‘IE uncertan feure of many Noustnes, 3 seed canser |5 an keal soution for many who
A |ust erdening the job manket. Whars mones, with your Industry sxpanding ragidy,
to the (RGN RRE WonEs & ot
Whether a young persor's goal s o be part of a high-tech, Innovative Industny
Seed £am a handsome Iving .. and'or make a difi=rencs In the wonid, your indusTy
offers an excellent sollfon. And 35 3 sead Industy “sUcoess stony” — you arsin e
ieal position o spread the word about seed careers!
AMDHEEEHOFS Wie appraciats your commitmant to e future of our Industny.
Program Good lucks
[Firs? the Seed represertative/sl gnang]
Messages; The SeadiAgricuure Industry... oo 2
Inside %mm“aﬂm 3
Backgmund for YouasaGaldlesper 45
Advance Planning: A SiEo-by-Step Guide . E-T
Malkirg Your Prasantation B

first-the seed foundation/AMBASSADORS

Today's students face the pressures of academic/standardized tesfing, college
admizsions, financial uncertainty, and entrance into the job market. Their counselors
welcome and appreciate any opporunity to engage them in a positive way.

Working with College Career Offices

Some of your Ivellest “prospects” for fubure sesd careers may, In fact, be
coilege siudents. These cument shudents could be sturdying amyhing from
science 10 business adminisiration to markeiing — and may be particulary
recepive i leaming about & career field that ks rips with oppafuniy.

+ Contact the Carsar Development Office ab your local collegeuniversiy.
irtually every col frade school, and unhersity has one; you can
mﬁgummdlﬁtmb_ o

» Al larger sChOOIS, there may be 3 counselor who specialzes In

centaln career Nelds.
= The career office may pul you in touch wiin engaged faculty
advisors In farget depariments.

- {fer io maEke your Seed Ambassador presentation. This could ental
meedng with 3 small group of shudents &t ihe career ofice; presenidng at an
an-campus career Talr; or Wising a particular cassiab, such 5 far a Disagy
ar markefing courss.

- Serve a5 a local mentoriadvisor. Career coUNsElors love having
ool experts avallabie fo answer student questions and guide hem In
Industry-specific: exploration.

+ Consider @ Career Comer blog ar newsletter that would provide Inslght to
liocal students wiho are embarking on thelr career searthes. You oould alsa
affer io b2 profied a6 an Industny expert on the college’s carser sanice
web pages; carecT oCes e continually looking for new matenal and
apporhunibies to feahre.

Your Presentation Tools

NAITC 2017
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Beyond the Classroom

e Harvest lunches

* Food bank and/or community donations
e Farmers’ Markets

» Cooking/Recipes

e Composting

http://www.wvalways.com/clip/12086569/north-elementary-visits-morgantown-farmers-
market
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Beyond the Classroom

e Fun contests
¢|SS-Above

* News recognition

* FTSF/ASTA spotlights

For more in

q'al'sida? 9alaltad QuilCedaVillage.co

) Reader Comments (0} 8 Print |:

Home News Communities BRI GLIER Sports  Aris & Leisure Business Opinion  Obituaries Publications Di

Students study seeds that have been to space

Haller science students participate in tomato seed project that may help astronauts grow food in space

mm G+ Share May 10, 2017 | Vol 10 No. 27 | View PDF

el They're seeds that have gone where no seed has gone

before. Over the past month, sixth-grade science students
at Haller Middle School have been studying tomato seeds
that have gone to space to see how they grow in Earth's
atmosphere.

The students studied two sets of tomato =eeds - one set
that went to space and one that didn't. The students didn't
know which set was which and had to predict which one
would grow better. The students discovered that the space
seeds grew significantly faster than the Earth-bound

seeds.

Courtesy of Adington Publiz Schools
Over the past month, sixth-grade science students at Haller "l was very surprised to see how much faster the space
Middle School have been studying tomato seeds thathave gone  sgeds grew,” said sixth-grader Kiah Hoekema. "It was

B (UL e really cool to grow something that had come from space.”
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Our Website

* Register to participate
e Submit results

* Download many free resources S . |

. . o SR £
e Link to he|pfu| websites LT ST F_Sfﬁ“ Rk
e Compare our programs SR B

 Also on Social:
e Facebook:
https://www.facebook.com/FirsttheSeed/
e Twitter: @1stTheSeed

first-the seed foundation/LEARNMORE
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Space Station Explorers

e Consortium managed by the
Center for the Advancement of
Science in Space (CASIS).

* Several space-related programs.
* Ants in Space
* Story Time From Space
 Zero Robotics

SPACE STATION
e Amateur Radio on the ISS EXPLDRE@S

Brought to you by CASIS

http://www.spacestationexplorers.org/

first-the seed foundation/LEARNMORE NAITC 2017




SPHERE

Our dreams are out of this world.

y

"¢ . “' Y Fe
U

S FARMERS WANTED
Sabrina DeVall sabrina.devall@firsttheseedfoundation.org

Program Manager, FTSF projectmanager@tomatosphere.org


mailto:Sabrina.devall@firsttheseedfoundation.org
mailto:projectmanager@tomatosphere.org
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