The humble seed has changed little in the 250 million years it’s been around. It still comes in many shapes and sizes,
from the tiny orchid seed, which is like a speck of dust, to the humongous coco de mer palm that can weigh as much
as a first grader. Seeds are one of nature’s most amazing creations. They can crack their way out of hard shells, fly,
hitchhike, float, spin, pop, glide, even get eaten and come out fertilized in poo. They must have superpowers! How
else can they do all this? What’s inside of them? What makes them want to sprout? Why don’t they sprout in seed
packets? How can a seed this big
become the tallest tree in the world? Let’s find out.
Your Quest:
Dig into seeds by learning how to…. Dissect (open up) a seed to see what is inside. Germinate (sprout) some pinto
beans to see what they need to grow. Become a hairdresser after you create a “hairy” seed creature. Learn why
seeds are so important to us, and finally get outside for two different seed scavenger hunts.

Terms to know:
Seed: a tiny package containing a sleeping (dormant) miniature plant; a starter kit
Seed coat: the outside of a seed; it protects the seed; it can be hard like a nut, or soft like a pea.
Cotyledon: (cot-eh-lee-dun) stored food for a seedling a lunchbox), and the first leaf-like part to sprout
Radicle: (rad-i-cul) structure that will become the root
Germination: to begin to grow, sprout
Epicotyl: (ep-i-cotl) structure that will become the first “true” leaves
Fruit: a “suitcase,” or container for seeds (from Jean Richard’s book, A Fruit Is a Suitcase for Seeds); tomatoes,
avocados, nuts, berries, apples, peanuts, wheat….
Materials: Packaged beans from the grocery store work well.
• A small bowl (If you want, use a clear measuring cup to see if there’s a
change in the water level)
• water
• 4+ lima bean seeds; best without cracks or chips; other bean seeds OK, but
harder to dissect

Future root, radicle

First true leaves, epicotyl

Seam

Radicle (root)

Directions:
1. Place your seeds in a bowl so they lay flat on the bottom.
2. Fill the bowl with enough water to cover the seeds.
3. Let them sit in the water for 24 hours.
4. The next day look at the seeds. Have they changed? How?
5. Look the water level. What has happened? Why?
6. Take the most wrinkled seed and GENTLY peel off its coat.
7. With the seed coat removed, turn the seed over to the side with a seam
that runs down the middle.
8. GENTLY slip the tip of a fingernail into the seam, and GENTLY pull one
side away from the other. This takes practice. With luck
you will see the next generation of a plant
inside: a root (radicle), some leaves (epicotyl)
and their food supply (cotyledons). If this
doesn’t work, conisder buying peanuts in shells.
The peanut you eat IS the seed and the parts
you eat are mostly cotyledons. Split open the
peanut as above, and you might discover the
Cotyledon
By Jesusorizales Carino https://commons.wikimedia.org
same seed parts. (The brown paper-like
s
covering of a peanut is the seed coat; the shell is the fruit.)
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Materials to make a sprout viewer:
• One 6-7 inch tall “wide mouth” jar (plastic or glass)
• Paper towels
• 3-4 Pinto bean seeds; best without cracks or chips (kidney beans are OK, lima
beans are not)
• Water
• Spray bottle (optional but helpful)
Directions:
1. In a small bowl, cover beans with water and soak them overnight.
1A. In the morning, if you do not have a spray bottle, wet 4-5 paper towels, wring them
out (nearly dry), open them up loosely and then fill the jar 1/2 to 2/3 the way up with
them. Go to step 4.
2. In the morning, fill the jar about 1/2 to 2/3 with crumpled paper towels.
3. Spray water onto the paper towels until all look damp. (There should be no standing water.)
4. Slip each seed between the jar and the paper towel so you can watch them grow.
5. Put your viewer in a warm room near a bright sunny window or bright light.
6. Spray or drip water on the paper towels daily. Be patient!
7. Watch the seeds progress every day. If you feel like it, draw the seeds as they change.
NOTE: Beans sprouted this way won’t grow well outside. If you want to plant them in soil, do so indoors.

Sprout Viewer #2 materials
•
Zip-top sandwich bag
•
Paper towel
•
Pinto beans
•
Tape; (scrap paper optional)
Directions
Cover with scrap paper.
1.
Soak the seeds overnight.
2.
Place a folded, damp paper
towel and a few beans in a zip-top
sandwich bag; seal it.
3. Tape the bag to a vertical surface in a warm room and watch them grow!
4. Optional—Do an experiment to see if darkness speeds sprouting. Cover the seeds of one bag with paper, and
make the other as described above. Which will sprout first?
Could you tell which one was a root, a shoot (stem)? How? What direction did they grow?
Could gravity be part of the reason? Look up Gravitropism.
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Now you know what seeds look like on the inside. Why do seeds look different on the outside? A
seed’s size and shape are related to its parents. Peas can only produce peas, and pea pods will
normally contain the same sized seed as its parents. Then why is an acorn so much bigger than
grass seed? Scientists believe that the size of different plant seeds is related to survival. Bigger
seeds can germinate very well if the place they land has all the conditions they need. The only
problem is, is that the parent plant doesn’t produce many seeds, so there aren’t many to go around.
Smaller seeds, on the other hand, have good survival rates because they scatter over wider areas, AND the parent
plant makes lots of them. So, because of the number of seeds, there is a good chance many will germinate. There
are pluses and minuses to both seed sizes and survival strategies. It’s all related to how the plant adapted to its
environment.
So why don’t seeds sprout in seed packets? What makes seeds want to sprout? Well, the seed coat is the
gatekeeper of the sprouting process. It protects the young plant and its food supply (cotyledon “lunchbox”) from
fungus, rot, and insects, while it waits for the perfect conditions to sprout. When conditions are just right there is
one place, a tiny hole (called the micropyle) on the seed’s “seam,” that opens up so water can get in. When
a seed falls from the plant and lands in the right spot, at the right time, with the right conditions, with
enough moisture, the seed coat opens. Then the root breaks through. (The root actually uses the
micropyle as its “escape hatch.”) The shoot (stem) follows. Then round, leaf-like things appear. They
are the cotyledons, which are then called “seed leaves.” Real, true leaves come next and look very
different from the “seed leaves.”
Water, temperature, oxygen, and light are the conditions that will allow seeds to germinate. Some seeds need
light, others must have darkness to germinate. Some are OK with cold soil; others must have it warm. Some have to
go through freezing temperatures and other cannot handle frost. Luckily, if you buy a seed packet, it will have very
specific instructions: when to plant, how warm it must be, how deep to plant the seeds, light, and water
requirements, and how far apart to space them. But seed packets alone don’t have the right conditions to germinate
the seeds inside them.
In nature spacing is a big deal too. Seeds need to be far enough away from other plants, so they don’t have to
compete for water, light, and nutrients in the soil. If there is too much competition, the little plant might not survive.
BUT every seed starts out with a chance to become the plant it was meant to be. It’s just a really tough life.
It is quite amazing, actually, that trillions and trillions of seeds do survive, and that’s a really good
things for us humans! They are our superheroes! Seeds can be tasty to eat, but seeds can also be
made into many things that we need. Grassy plants make grain like wheat, that can be made into
flour, which can become bread. Oats can become oatmeal, a favorite breakfast cereal. Some seeds can be
crushed into oil that can be used for cooking (corn and olive oil). Seeds like pepper and mustard are crushed
and used as spices. Cotton seeds can even be transformed into cloth—your t-shirt! The biggest reason seeds are
important is because they produce nutritious FOOD, for us and for animals—grains, fruits, vegetables, and nuts.
Another reason seeds are important is because seeds have always been the most important staple food of the world.
Staple foods are foods that are a major part of a diet and are eaten regularly. Rice is the main source of
carbohydrates (energy-rich food) for two thirds of all people in the world. Mung beans, soybeans, peanuts,
and lentils are important sources of proteins. That is why many nations have created “seed banks,” or
“seed vaults.” These are places where seeds are protected for the future. Scientists use the banks
for research and breeding (mixing good parts of one plant with good parts of another plant). Mostly,
though, the “banks” act like real banks. Plants are grown, seeds harvested (picked) and then
deposited into the bank. When needed, they are withdrawn and given to the people in need.
Generally, this is done to help people after natural disasters like tsunamis, fires, floods, or landslides.
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Materials:
• Yogurt cup or small bowl
• Nylon stocking, knee-high or ankle high ones are great (best
without toe reinforcement)
• 1 tablespoon grass seed
• 1 cup of potting mix (not soil from outside)
• Spoon
• Small rubber bands or thin string or thread
• Googly eyes
or white fabric circles with permanent
marker dots for eyes.
• Glue gun or white glue
• Rocks
• Shallow dish of water
• Watering can or cup with a spout
Directions:
1. Put toe of stocking inside yogurt cup and stretch the stocking’s top around the cup’s
top. The toe will be the top of the “head.”
2. Pour in the grass seed. Tap the cup gently on the table to get seed into the toe.
3. Add soil one spoon at a time, tapping the cup down as you go.
4. Once done spooning, lightly pat the soil down.
5. Remove the stocking from the cup and GENTLY shake it into a ball shape.
6. Tie a knot or tie with string, as close to the ball and as tightly as possible.
7. Snip off the stocking “tail” to about 2 inches.
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(continued next page)
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8. With the “tail” pointing up and seed “head” on a table. Find the half-way point between
tail and head. Pinch a small clump of soil between the tail and head, then twist until you
have a little ball.
9. With some help, tie some thread or wrap a tiny rubber band around the twisted part, and
let go—a nice NOSE.
10. If you want, you can do the same thing for two ears.
11. Now, with the “tail” on the table and the seed head facing up, decide on a good place to
put one googly eye. It should be above and a little to the left or right of the nose.
12. Put a little dot of glue on the back of a googly eye, then press it into place. Hold it there while you count to 20.
If you are using a glue gun, ask an ADULT to help.
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13. Do the same with the second eye.
14. Wait about 10 minutes to be sure the glue has dried on both eyes.
15. Once glue is dry, roll the entire creature in the shallow bowl of water, soaking it
completely. Let it rest in the bowl while you complete a few more steps
16. While your creature is soaking, fill the bottom of your yogurt cup with rocks. They make it
so you can see your creature better as you wait for its “hair” to grow.
17. Once the rocks are in place, put your creature’s “tail” in between the rocks, and sit the
creature on top of them.
18. Fill the yogurt cup with water until the water touches the bottom of the creature.
19. Place your creature in a warm place near a bright light or on a windowsill. Then WAIT.
20. Check the water level in the cup every day. Keep it filled so it touches the creature.
21. Water the top of the creature’s head too. Keep it moist. “Hair” will appear in about a week.
22. Once “hair” gets long, cut and style it however, and how often you like.
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After hair has grown for a month, lift up the creature to see what the roots are doing.
After a while more, you MIGHT be able to lift up the creature with rocks attached! Why?
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CHECK THE BOX FOR ALL THAT YOU FIND. Remember, fruit are a “suitcase for seeds.” Look for seeds/fruit everywhere, up in trees, down on
the ground, in dried up flower gardens. You’ll find lots even if they aren’t listed here. NOTE: A seed head is a “fruit” with lots of seeds inside.

Spiky seed head

Shriveled up blackberry

Cattail
Found in wet places.

Scotch broom

Look for tall brown grass.

Grass seed heads

Seed head clusters
(These are dried up flowers.)

Rose hip (berry on a rose bush)

Maple seed (samara)

This evergreen shrub
with tiny leaves is a
WEED 6-10 feet tall and
forms large groups in
pastures, roadsides and
along freeways. It’s
known for its yellow
pea-like flowers in
spring. The seed pods
might be empty.
Exotic Species: Scotch Broom (U.S. National Park Service) (nps.gov)

Any kind of cone

Found everywhere.

Pseudotsuga menziesii | Landscape Plants | Oregon
State University

A berry that is blue

Red berry

Rhododendron seeds

Found in neighborhoods.

Snowberry

A birdfeeder

Junco, a bird, on the ground
scratching around for seeds.

Found in natural places.
All images creative commons CC BY-NC-ND, CC BY-SA, CC BY-ND unless otherwise noted.
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Teasel

Find one or all of these spiky seeds.
Burdock
London plane

This invasive weed is
2-6 feet tall. All
parts of the plant are
spiny. Seed heads
are up to 4 inches
tall. It thrives in
open sunny places.
It’s found in fields
and roadsides and
can take over large
areas.

This invasive weed
is 2-3 feet tall. The
seed head forms ½
inch ball of hooked
spines that curl
inward. It’s the
Inspiration behind
Velcro. It’s found
in sunny places.

Find a squirrel eating a seed.

This is s a large tree 75100 feet tall. It loves sun.
It’s planted in cities and
neighborhoods because it
tolerates pollution. Its
one-inch spiny seed heads
dangle from branches.

Find one or both Oregon Grape and Salal
Oregon Grape (Gaultheria shallon)
This evergreen shrub
grows to 2 feet tall.
Its leaves are up to 12
inches long. They are
made up of 11 to 21
holly-like leaflets that
may turn purple in
winter. Their ¼ inch
blue fruit grow in
clusters.

Salal (Mahonia nervosa)

This evergreen
shrub grows 2 feet
tall in sun, but 410 feet in shade.
Oval leaves are 2-4
inches long. Birds
like the ¼ to ½
inch black/blue
fruit.
Gaultheria shallon | Landscape Plants | Oregon State University

Native Plants PNW | image by Dana, Edmund or Sky Bressette

Both are found in neighborhoods and natural places.

Find a shrub/tree with red stems.
Cornus sericea or Japanese maple tree with winged seeds
Red-twig
dogwood is a
deciduous native
shrub, 7-9 feet
tall. It likes sun or
part shade.
Young branches
are red. The
round, white,
bead-like fruit
grow to ½ inch.
It’s found in
natural places &
neighborhoods.

Find the clustered seed head of
hardhack spirea. (Spiraea douglasii)
This deciduous shrub
is 3-7 feet tall. It
loves sunny, wet
places and is often
found in large
groups. The brown
seed heads grow in
clusters on branch
tips. It’s Found in
natural places.

Found
in neighborhoods.
neighborhoods.
Found in
Spiraea douglasii | Landscape Plants | Oregon State University

Cornus sericea | Landscape Plants | Oregon State University

Find a catkin in a tree.
White flower of oso berry AKA Indian plum
(Oemleria cerasiformis)
This deciduous
shrub is 15-20 feet
tall. It’s the first
shrub to bloom in
shady forest
settings in late
winter. “Plums” will
come later. It’s
Found in natural
places.

(The catkin will help make seeds.)

Red alder
(Alnus rubrum)

Western hazelnut
(Corylus cornuta)
This deciduous
tree is 40-50 feet
tall. Its smooth
gray bark has
white blotches. It
likes natural
sunny to shady
places. Catkins are
1 to 2 inches long
and grow in
clusters on stem
tips.

Oemleria cerasiformis | Landscape Plants | Oregon State University
Alnus rubra | Landscape Plants | Oregon State University
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This deciduous
shrub/tree is 10-25
feet tall. 2 ½ to 5inch catkins dangle
straight down in
groups on the twig
tips. They are
found in sunny to
shady spots in
natural areas.

Corylus cornuta var. californica | Landscape
Plants | Oregon State University

Images creative commons CC BY-NC-ND, CC BY-SA, CC BY-ND, CC BY-SA-NC unless otherwise noted.

MATH
• If you have 5 black sunflower seeds and 7 striped
sunflower seeds, how many do you have in all?
Use addition.
• If there are 20 flowers on a plant, and each flower
makes 20 seeds, how many seeds are there in all?
Use multiplication.
• If you want to line up ¼ inch round seeds in a row,
how many would you need to reach 1 foot (12
inches)? There is more than one way to solve this.

Non-Fiction Books
A Fruit Is a Suitcase for Seeds by Richards, Jean
A Seed Is the Start by Stewart, Melissa
A Seed Was Planted by Palazeti, Toulia
A Seeds Is Sleepy by Aston, Dianna
Because of an Acorn by Schaefer, Lola M.
Exploring Seeds by Sterling, Kristin
From Seed to Apple Tree by Slade, Suzanne
From Seed to Cattail by Owings, Lisa
From Seed to Dandelion by Weiss, Ellen
From Seed to Maple Tree by Salas, Laura Purdie
From Seed to Plant by Gibbons, Gail
Horse and Buggy Plant a Seed! By Long, Ethan
How a Seed Grows by Jordan, Helene J.
How Does a Seed Sprout? By Steward, Melissa
It Starts with a Seed by Knowles, Laura
Let’s Go Nuts! Seeds We Eat by Sayre, April Pulley
Little Acorn by IglooBooks
Little Seeds by Ghigna, Charles
Max Plants a Seed by Dinmont, Kerry
Oh, Say Can You Seed? Worth, Bonnie
Once There Was a Seed by Anderson, Judith
One Bean by Rockwell, Anne
One little Seed by Greenstein, Elaine

What did the nut say
when it sneezed?
(Cashew)

Washington State University and Master Gardener Foundation of King County

GREAT WEBSITES
(Some will need grown-up assistance.)
All about seeds: Great Plant Escape - All
About Seeds (illinois.edu)
Astronauts grow veggies in a “Veggie” on
the International Space Station.
Veggie Fact Sheet (nasa.gov)
Seed survival in space
Seeds in space – how well can they survive
harsh, non-Earth conditions?
(theconversation.com)
Plant germination simulation & videos
Just add water? Weird ways plants
germinate - Curious (science.org.au)

Next Generation Science Standards explored (NGSS)
LS1.A: Plants have both internal and external
structures that serve various functions in growth,
survival, and reproduction.
LS1.B: Plants have unique and diverse life cycles.
LS2.A: Plants depend on water and light to grow.
LS3.B: Individuals of the same kind of plant are
recognizable as similar but can also vary in many ways.
LS4.C: For any particular environment, some kinds of
plants survive well, some survive less well, and some
cannot survive at all.
PS2.B: The gravitational force of Earth acting on an
object near Earth’s surface pulls that object toward
the planet’s center.
NGSS Crosscutting Concepts
• The shape and stability of structures of natural
objects are related to their function.
• Different materials have different substructures,
which can sometimes be observed.
• Substructures have shapes and parts that serve
functions.
• Organisms can be described in terms of their parts.
• A system is a group of related parts that make up a
whole and can carry out functions its individual
parts cannot.
• Systems in the natural world have parts that work
together.

