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Earth laughs in flowers
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Two Green Thumbs Up!
Hoe, hoe, hoe! Welcome to the pint-size plant lab! Your 
miniature greenhouse and teensy tools let you grow 
and experiment with beans and seeds you find in your 
own kitchen cupboard. You’ll explore science principles 
like capillary action, photosynthesis, transpiration, and 
phototropism. It’s real—but bitty—botany science!

!

Trial-and-Error Science
We’ve tested all the experiments in this kit. Differences 
in soil, light, temperature, seed type and health, and 
amount of water may affect how the experiments work 
for you. If an experiment doesn’t work, tweak something 
and try again. Experiment until you get it right. Growing 
sprouts isn’t rocket science—it’s trial-and-error science!

You’ll need to grow your 
seedlings before you 
can perform some of 
the activities. Planting 
experiments are first in the 
book. Other experiments 
don’t use the greenhouse or the pots, so you can work 
on those while you’re waiting for your seeds to grow.

ASK AN ADULT FOR HELP 
Two experiments use isopropyl (rubbing) alcohol. 
Always have an adult handle the rubbing alcohol.

Your Tiny Gardening Tools:

Something missing or broken? Call SmartLab Toys Customer Service
at 1-866-319-5900. We will happily resolve your concerns.

3 Tiny Pots

3 Tiny
Test Tubes

Tiny Hand 
Shovel

Tiny Hand 
ForkTiny 

Beaker 

3 Tiny Garden 
Markers

String

Tiny Ruler 

Petri Dish

Green and Blue 
Acetate Sheets

Greenhouse Roof
and Wall Panels

Greenhouse
See pages 4-5 for assembly

Marker Stickers 

Decorative 
Clings
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Assemble Your Greenhouse
Start with the bottom tray of your greenhouse and place your 
pieces as you move upward. Use the illustration for reference. 

Place the ridges/bumps of the clear panels facing outward. 
Place the hole on the roof opposite the test tube holders. 
Handle the roof clips carefully.

Venting Your Greenhouse
If too much condensation starts to form inside 
your greenhouse, you can allow more airflow 
by opening the roof.

Just rotate all 4 clips inward and click them 
into place.

Left and Right Side Paper Panels
1. Place the bottom of the paper panel in first, aligning 

it within the frame.

2. Align the top of the paper panel with the top of the 
frame and use very slight pressure to push the white/
round tabs under the green frame with your thumb.

3. Use the corner or the edge to remove the panels.

Roof Paper Panel
1. Open both sides of the roof and place the creased 

paper panel in. Align the edges and roof hole.

2. Close both sides of the roof to 
secure the panel.

Front and Back Paper Panels
1. Place the bottom of the paper panel in first, aligning 

it within the frame.

2. Align the top of the paper panel with the rest of the 
frame, and push all the tabs into the frame.

3. Use the non-tab opening to remove your paper panels.

Going Green(house)
Plants that wouldn’t be able to survive outside can grow in a 
greenhouse—a building with a roof and walls made from clear 
glass or plastic. The clear walls allow light energy from the sun 
to enter the greenhouse, but prevent the heat from escaping. 
This helps plants stay warm enough to live through the winter.

Order of 
Assembly:
1. Bottom Tray

2. Clear Tray

3. Front Panel

4. Back Panel

5. Left Panel

6. Right Panel

7. Roof Panel-Left

8. Roof Panel-Right

Watering 
Trough

Roof Clips

Tiny Test Tubes 
Holder1

2

3

5

7

4

6

8

NOTE:
If the experiment requires water 
in the tray, be sure to add water 
AFTER placing the paper panels.

NOTE:
Add the paper panels to your greenhouse 
for Projects 10 and 11 only.

4 5



The Dirt on Dirt
If you can, use bagged potting soil for your growing 
experiments. The soil from your yard or garden could have 
organisms or chemicals that might interfere with your results.

What a Seed Needs Plant Lifecycle

Oxygen is a seed’s main source of energy until it sprouts 
leaves. Underground, the oxygen comes from tiny air 
pockets in the soil.
Soil Temperature is important. Some seeds like it hot and 
others like it cold. Most like it at room temperature—the 
same temperature we humans like.
Sunlight warms the soil so the seed can begin to grow. Once 
it has sprouted, its new leaves convert the sun’s rays into more 
energy. That’s photosynthesis (FO-toe-SIN-thuh-sis)!
Water is pulled from the roots to the leaves. The extra water 
is sweat out, then reabsorbed into the air and turned into 
more rainwater, making Mother Nature the ultimate recycler!

• If given its four needs, a seed will sprout into 
a seedling.

• New leaves help the young plant soak up ultraviolet rays 
and grow.

• All plants propagate (reproduce).

• Annual plants will die, while perennials appear to die, 
only to be reborn once warm weather returns.
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Let’s Get Growing!
Now that you know what a seed needs to 
grow, it’s time to get planting! You’ll want 
to place your assembled Tiny Gardening 
greenhouse in a place where it will get lots of 
sunshine—near a window is good. Here’s how 
to plant seeds in soil.

PROJECT

01

You’ll Need: 
• Tiny greenhouse
• Tiny pots
• Tiny hand shovel
• Tiny hand fork
• Tiny beaker
• Tiny garden markers
• Marker stickers and pen
• String
• Potting soil 
• Seeds (lentils, peas, or 

chia seeds are good for 
this one)

• Water
• A plate (to catch drips 

under your greenhouse)
• A sunny window

What You Do:
1. Set the assembled greenhouse on a plate and place it in a sunny 

spot.

2. Before adding soil to your pots, cut a piece of string about 3 
inches (7.5 cm) long.

3. Soak the string in water for a minute.

4. Tie a knot in the middle of the string and thread one end through 
the hole in the bottom of the pot. Leave the string half in and 
half out.

5. For each tiny pot, add about 7 heaping hand shovel scoops of soil. 

6. Add a beakerful of water.

7. Use the tiny hand fork to mix the soil and water.

8. Place 4–5 small seeds or beans on top of the soil.

9. Add soil to cover the seeds and another beaker of water.

10. Pour about 6 tiny beakers of water into the watering trough.

11. When all the water is below the clear floor, set your pots in the 
greenhouse so that the string from each pot dangles down into 
the water.

12. Write the name of your plant on a label and stick it onto the plant 
marker.

13. Gently place a marker into each pot.

14. Place the pots inside your greenhouse and close the lid.

Great Seeds 
to Plant
Many people have these beans 
in their pantry or cupboard, and 
they are great for sprouting in 
your tiny greenhouse:

Beans in a dried soup 
mix package (this is a 
GREAT way to get lots of 
different seeds in different sizes)

Lentils
White beans
Red beans
Kidney beans
Chia seeds
Packaged flower seeds

Check on your seeds every 
day. As the soil dries, water 
will move up the string and 
into the soil.
When you notice that the 
trough is dry, add more 
water using the tiny beaker.

Wicked Water
Using the string to draw up 
the water is called “wicking.” 
Wicking works by using capillary 
action—the same process plants 
use to draw water from their 
roots up to their leaves. 
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Quick Starts 
Give your small seeds or beans a quick start on 
germination by sprouting them without soil!

02

You’ll Need: 
• Tiny petri dish
• Small seeds (lentils or 

chia seeds are good) 
• Tiny ruler
• Paper towel
• Water
• Sunny location

Germinating is getting a seed to sprout. 
Although you can germinate seeds in just water, 
water alone doesn’t have enough nutrients 
to maintain a young seedling for very long. 
To thrive, plants need nitrogen, phosphorus, 
potassium, and other nutrients found in soil.

PROJECT

What You Do:
1. Wet a small piece of paper towel (about 2.5 cm x 5 cm).

2. Lay half the wet paper towel in the bottom of the petri 
dish and place a few seeds on it.

3. Fold the rest of the towel over the seeds and place the lid 
on the petri dish.

4. Place the dish in a sunny location.

5. Check on the dish daily to make sure the paper towel 
is moist.

In a few days, you should 
see white roots beginning 
to sprout. The sprouts might 
push up the lid of the petri 
dish! When the seedlings 
develop tiny green leaves, 
it’s time to transplant them 
to a pot or a tiny test tube 
(see Test Tube Tricks).
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Test Tube Tricks
Plant seeds three different ways to see which 
one sprouts first.
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You will probably need to use 
the handle of your tiny hand 
shovel  to “poke” the water 
into the tube with soil.

PROJECT

You’ll Need: 
• Tiny test tubes
• Small seeds or beans 

(lentils work well)
• Potting soil
• Tiny hand shovel 

• Paper towel
• Water
• Cotton ball
• Notebook and pencil 

(optional)

What You Do:
Set up the tubes this way:

Test tube 1:
1/2 soil 

3 seeds
Top off with 

soil and a 
little water

Test tube 2:
Fill 1/3 of the test tube 

with water 
Place seeds in a small 

cotton ball.
Moisten the cotton 

ball and place it at the 
entrance of the test 

tube. There should be a 
gap between the cotton 

ball and the water.

Test tube 3:
Paper towel strip 

(about 2.5 cm x 5 cm)
Place a seed on one 

end of strip.
Roll towel over seed 

and place another 
seed on the towel.

Roll towel over seed 
and place the last 
seed on the towel.

Roll towel and insert 
it in the test tube.

1. Set all 3 test tubes in the holder inside the tiny greenhouse. 

2. Add water to test tube 1 and 3. 

3. Place the greenhouse in a sunny location.

4. Observe the tubes daily. Add water as needed.

5. If you want, sketch what you see.

Which system worked 
best? Did the seeds in 
any of the tubes not 
sprout? If so, think 
about why this might 
have happened.
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Save your sponge sprouts 
for the experiment on 
the next page!

04
PROJECT Soaking It Up

Will seeds sprout in a kitchen sponge?

NOTE:
You won’t use the self-watering 
system for this experiment.

You’ll Need: 
• Tiny green house
• Tiny gardening tools
• 2 Tiny pots
• Tiny beaker
• Cellulose kitchen 

sponge (clean, without a 
scrubbing surface)

• Lentils or small beans

 
• Scissors
• Potting soil
• Water
• Plate
• Sunny location
• Notebook and pencil 

(optional)

What You Do:
1. Soak the sponge in water. Squeeze out the excess.

2. Use scissors to cut a piece of sponge small enough to fill 
one of the tiny pots.

3. Cut one or two slits in the sponge. 

4. Stick two seeds inside each slit.

5. In another tiny pot, plant 4 seeds in soil.

6. Add a beaker of water to each pot.

7. Place the pots inside your greenhouse and close the lid.

8. In your notebook, write down the date 
and what you planted.

9. Check on your seeds at least once a day. 
If the soil or sponge starts to get dry, add water.

10. Once you see a seedling in either pot, write down 
the date and sketch what you see in your notebook. 

11. How many days did it take the seeds to sprout? 
Which pot sprouted first? 

12. After two more days, carefully remove the sponge 
from the pot. What do you see? Sketch the seedling 
in your notebook.
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In Your Notebook
Write down the date you planted the 
sponge-grown seedlings in soil. 

• Does the ROOT UP seedling ever sprout 
above the surface? If so, write down the 
date you see green leaves sprout above 
the soil.

• How many days does it take for the ROOT 
DOWN seedling to catch up with the soil-
grown seedlings?

• Does the ROOT UP seedling ever catch up 
with the other seedlings? If so, how many 
days does it take?

PROJECT Gravity Rules
Why do seeds grow up instead of down? Plant 
a seedling upside down and see what happens!

You’ll Need: 
• Greenhouse and both 

pots of seedlings 
from Soaking It Up 
experiment

• 2 Tiny pots
• Tiny hand shovel
• Tiny hand fork

 
• Tiny beaker
• Potting soil
• Tiny plant markers
• Marker stickers and pen
• Notebook and pencil 

(optional)

What You Do:
1. Prepare two pots for planting (add soil and water).

2. Very gently, remove two seedlings from the sponge.

3. In one pot, plant a seedling with the white root pointed 
down. Cover with a little soil and add water. Mark it with a 
plant marker that says Root DOWN.

4. In the other pot, plant a seedling with the white root 
pointed UP. Gently cover with soil and add water. Mark it 
with a plant marker that says Root UP.

5. Place your pots in the greenhouse with the soil-grown 
seedlings from Soaking It Up. Close the lid.

6. Check the pots daily. Water as needed.

It takes time, but the upside-down roots 
will slowly bend and grow downward, 
toward the pull of Earth’s gravity. A plant’s 
response to gravity is called geotropism 
(GEE-oh-trope-ism) or gravitropism. 
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PROJECT Root Maze

Make a cool pattern by using gravity to 
manage a seed’s root direction.

You’ll Need: 
• Greenhouse 
• One small to medium seed 

(Lentil, pea, or small bean 
works best)

• Tiny beaker
• Cotton ball
• Tiny hand fork
• Notebook and pencil 

(optional)
• Tiny Ruler

What You Do:
1. Pinch off a small piece of your cotton ball and roll it 

up, leaving a hole on one side as big as your seed. 

2. Place the seed into the hole and insert the cotton 
ball into the tiny beaker.

3. Use the tiny hand fork to adjust the cotton ball so 
you can see the seed through the beaker.

4. Pour water into the beaker to moisten the cotton 
ball, and place the beaker inside the greenhouse. 

5. Place your greenhouse in a sunny location. Make 
sure to keep the cotton ball moist.

6. When your seed grows a root about 1/8-inch (.3 cm) 
long, turn the beaker upside down over one of the 
openings in the clear tray floor. Make sure you don’t 
seal the beaker by placing it on a solid surface—your 
seed needs to breathe.

7. After a couple days, observe how the root changed 
its direction to grow toward the pull of gravity.

8. Keep flipping your beaker to control the root’s 
shape. Experiment! How many twists and turns can 
you get? Sketch your root art! (Be sure to keep the 
cotton ball moist.)
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Seeds come in all sizes, from tiny chia seeds 
to large avocado pits. The world’s smallest 
seed belongs to the orchid family; 35 million 
of them weigh only a single ounce. The 
seed of the double coconut palm holds the 
heavyweight record at a hefty 40 pounds!

Smaller seeds tend to develop more 
quickly than larger ones, but not 
always. Did your seedlings ever 

catch up with each other?

PROJECT Seed Olympics
Does your family mark a spot on the wall 
to chart your growth? You can use the tiny 
ruler in your kit to track your seed’s growth 
in a similar way. You’ll add more factors 
than just height, though.

You’ll Need: 
• Tiny greenhouse
• 3 Tiny pots
• 2 large seeds
• 2 medium seeds
• 2 small seeds

 
• Potting soil
• Tiny gardening tools
• Tiny ruler
• Water
• Notebook

What You Do:
1. Measure the seeds and record their length on the chart. 

2. Plant the large seeds in one pot, the medium seeds in 
another pot, and the small seeds in the third pot. Give 
them all the same amount of water.

3. Make plant markers that say SMALL, MEDIUM, LARGE for 
you seeds and set everything in the greenhouse.

Type of 
seed

Length 
of seed

Date 
planted

Amount 
of water 
per day

Days 
to 

sprout

Height 
at one 
week

Days from 
planting to 
transplant
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PROJECT Feelin’ the Pain of Acid Rain

Does the pH value of water affect plant growth?

You’ll Need: 
• 2 pots of seedlings 

from your kit (seedlings 
should be as much alike 
as possible)

• Tiny beaker

 
• Vinegar
• Water
• Tiny plant markers 

and labels

In science, the pH scale measures how acidic or basic a 
liquid is. The scale goes from 0 (most acidic) to 14 (most 
basic). With a pH of 7.0, pure water is neutral—right in 
the middle, and just right for plants. When the pH level 
becomes too acidic (below 4.0), some plants aren’t able to 
use the soil nutrients they need to thrive.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

acids neutral bases

pH Scale:

What You Do:
1. Wait until the soil is a little dry in both pots.

2. Fill the tiny beaker to the top with water. 

3. Pour the water in one of the pots. Then set the pot in a 
sunny place.

4. Add vinegar to the 1 mL line of the tiny beaker, then fill 
the rest of the beaker with water.

5. Pour the vinegar-water into the other pot. Label this pot 
“ACID” and set it next to the first pot.

6. Water the pots daily, using the same water and water-
vinegar amounts. After a couple of days, do the seedlings 
in both pots still look the same?

What Is Acid Rain?
Factories, homes, and most vehicles burn fuels that send some 
poisonous gases into the air. These poisons combine with water in 
the atmosphere. When the poisoned water, called acid rain, falls 
to the ground, it can destroy the leaves of plants, kill trees, pollute 
the soil, and change the chemistry of lakes and streams. When 
that happens, animals, fish, and other wildlife die. This is one 
reason why people around the world are working to develop fuels 
that don’t pollute the air.
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PROJECT Follow the Sun

Don’t believe plants grow toward the sunlight? 
Prove it!

You’ll Need: 
• Sprouted plant in a tiny 

garden pot—plant should 
be at least 7 cm tall and 
have leaves.

• Plate
• Tape
• Sunny location
• Notebook and pencil 

(optional) 
• Watch or clock
• Camera (optional)

What You Do:
1. Water the plant, then lay it on its side on the plate. If the 

plant has a lean to it, turn the curve toward the floor. You 
want the stem to be flat or curving down. If the plant has 
large leaves, try to lay the plant so the leaves are facing 
the floor.

2. Tape the pot to the plate so it can’t roll.

3. Sketch the plant (or take a photo) showing that the plant 
is flat or curving downward. 

4. Place the plate in a very sunny location and write down 
the time.

5. Check on the plant often. Is the plant starting to change 
its position?

6. Sketch any changes you see.

7. After a day or two of sunlight, compare the plant to how it 
looked before.

Sun Worshippers
Young sunflowers face east to meet the sun at dawn, and slowly 
follow it across the sky. At night, they turn east again, ready for 
the sunrise. The process of a plant specifically tracking the sun’s 
movement is called heliotropism (heel-ee-oh-TROPE-ism). The 
turning happens because parts of the stem get longer at different 
times of day, depending on how the sun hits them. Sunflowers 
also have an internal “clock” that lets them know when to turn.

Plants need light to grow, and they will turn their 
leaves to get as much as they can. A plant’s response 
to light is called phototropism (FOE-toe-TROPE-ism). 

24 25



10
PROJECT Do Plants Respond to Color?

Control light waves to see if color affects 
plant growth.

You’ll Need: 
• Tiny greenhouse
• 3 Tiny pots 
• Greenhouse wall panels
• Green acetate
• Blue acetate
• Potting soil
• String
• Seeds or beans of the 

same type and size 
(small white 
beans, small 
red beans, or 
lentils are good)

 
• Tiny gardening tools
• Tiny beaker
• Tiny ruler
• Water
• Sunny location 
• Tape

What You Do:
1. Plant 3 seeds in each pot. Use the self-watering system. 

2. Cover all four sides of the greenhouse, so the only light is 
coming from the roof.

3. Place one pot at one end of the greenhouse (make sure 
the string is touching the water below).

4. Place one pot at the other end of the greenhouse 
(make sure the string is touching the water below).

5. Place the third pot on a small plate outside, but next to, 
the greenhouse. Add water to the plate. 

6. Close both roof panels and cover the left half of the roof 
in green acetate. Add tape to keep the acetate in place. 
You want the green acetate over one plant only.

7. Cover the other half of the roof in blue acetate. You want 
the blue acetate over one plant only.

8. Check the plants once a day. Make sure all the plants are 
getting the same amount of light and water.

In Your Notebook
• Record the date you planted the seeds. Sketch the greenhouse 

setup (or take a photo).

• After four or five days, open the greenhouse and compare the 
pots. Do you notice any differences? 

• Sketch the plants.

• Measure each plant and record the heights next to your sketch.

The white light you 
see all around you is 
made up of all the colors 
of the rainbow. Each color 
is a different wavelength. The 
energy levels of red and blue 
light waves promote germination 
and photosynthesis better than green 
light. White light, with all the wavelengths 
available to the plant, is best of all.
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Add water to the trough when it’s 
dry, but DON’T remove the panels 
on the roof or the sides.

Phototropism
Hormones in the tips of plants sense sunlight and 
grow toward it. If the light comes from one direction, 
the stem of a growing plant will curve toward it. This 
is called phototropism.

11
PROJECT Light Seekers

Plants will bend themselves out of shape 
to get to the light!

You’ll Need: 
• Tiny greenhouse
• 2 Tiny pots of young 

seedlings grown with the 
self-watering system

• Greenhouse wall panels

 
• Greenhouse roof panel
• Tiny beaker
• Water
• Sunny location

What You Do:
1. Wrap the sides and ends of the tiny greenhouse.

2. Set the pots of seedlings inside the greenhouse, both at 
the same end. Make sure the strings go through the slits 
of the clear tray.

3. Fit the roof panel onto the greenhouse. Match the hole 
in the panel with the hole in the lid. You want the hole to 
be on the opposite end as the pots, so you may need to 
move things around.

4. Close the lid of the greenhouse over the roof panel.

5. Place in a sunny location. You might also want to keep a 
light shining over the greenhouse to make sure plenty of 
light gets in the hole.

6. Pour water into the water trough. 
 
 
 
 

7. After three days, remove just the roof panel and check 
on the seedlings. Are they growing straight up? Are they 
bending toward the hole? If the seedlings seem healthy, 
go ahead and replace the panel and let them grow until 
they grow out through the hole in the roof!

28 29



Moving Day!
At some point your growing sprouts will 
outgrow their pots. Time to transplant!

12
PROJECT

You can transplant your seedlings into larger pots or create 
a spot for them in your garden. Just make sure it’s warm 
enough outside—late spring or summer is best. At first, your 
plants might look a little sad in their new home but take 
good care of them and they’ll do just fine.

Transplanting Tip:
• When a plant has three to four true leaves, it’s 

ready to transplant.

• If you’re repotting seedlings, use fresh potting soil 
to reduce the possibility of fungus.

• Handle the seedlings carefully to avoid damaging 
the tender stems and roots.

• If you’re going to plant seedlings outdoors, 
“harden” them off gradually first. That means 
setting the plants outside in the shade during the 
day and bringing them indoors at night. Each day 
expose them to a little bit more sunlight.
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water 
evaporates

capillary 
action

water 
absorbed 
by roots

13
PROJECT Capillary Action in Action

Rain water soaks into the soil. So how does that 
water defy gravity to get to the top of a tree? 

You’ll Need: 
• Tiny test tube
• Tiny beaker
• Celery stalk with leaves 
• Food coloring
• Water 
• Adult assistance

What You Do:
For each test tube: 
1. Have an adult cut a small celery stem with some leaves 

attached. The stem needs to be thin enough to fit inside 
your tiny test tube.

2. Add a drop of food coloring to a test tube. 
Red or blue are easiest to see.

3. Use the tiny beaker to fill the tube most of the way 
with water.

4. Place the celery stem in the tube.

5. Check on the stem every 30 minutes. You should start to 
see the tips of the leaves changing color.

6. If you want, remove the celery and ask your adult assistant 
to cut the stem crosswise—the little colored dots you see 
are the dye-filled xylem tubes.

How Capillary 
Action Works
Water molecules stick together 
(cohesion). They also stick 
to other surfaces (adhesion). 
When water enters a tiny tube, 
it sticks to the insides of the 
tube and pulls more water 
along. The water climbs up the 
tube as more water enters from 
the bottom. Before you know 
it, there’s water at the tips of 
the leaves! Water at the surface 
evaporates (transpiration), and 
“pulls” more water molecules 
into the tube.

You can perform this 
experiment on a 
not-so-tiny scale using 
full stalks of celery and 
jars of colored water.

Inside plants are tiny tubes 
called xylem. These tubes move 

water to all parts of the plant 
through capillary action.
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Water vapor coming 
out of leaves is called 
transpiration.

14
PROJECT Transpiration Exploration

Plants are amazing. They gobble up a waste 
product called carbon dioxide and breathe out 
oxygen. They make life on Earth possible—they 
also make it cool and beautiful. 

You’ll Need: 
• Clear, dry plastic bag
• Twist tie

What You Do:
For this simple experiment, go outside and tie a clean, 
clear plastic bag over the end of a leafy branch on a 
bush or a tree. Make sure there are leaves inside the 
bag. That’s it! Leave the bag there and come back the 
next day. When you do, you should find water on the 
inside of the bag. It came from the leaves!

Stomata
A plant “breathes” 
through microscopic 
holes in the leaves 
called stomata (singular: 
stoma). Carbon 
dioxide (CO2) for 
photosynthesis passes 
into the leaf through 
these openings. Oxygen 
and water vapor pass 
back out. Cells around 
the openings control 
whether the stomata 
are open or closed.

In land-based plants, most of the stomata are on 
the underside of the leaves. In plants that live in the 

water, they’re on the top.
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Try this in the 
fall with leaves of 
different colors!

You’ll see bands of color! The colors are leaf pigments 
(colored substances) dissolved in the alcohol. You may see 
bands with different colors on a single strip. That’s because 
the molecules of different pigments are different sizes. 
Larger molecules don’t travel as far up the filter as smaller 
ones, so the colors end up in different places on the strip. 

15
PROJECT What’s Behind the Green?

Leaves look green to us, but is that the 
whole story?

You’ll Need: 
• Green, red, or yellow 

leaves 
• Coffee filter 
• Rubbing alcohol 

(ask permission)
• Scissors
• Jar with lid
• Bowl
• Tiny beaker (optional)
• Hot water

!
Adult help 
required with 
rubbing alcohol.

What You Do:
1. Go outside and gather leaves of the same color. (Or grab 

some spinach leaves from the fridge.)

2. Tear the leaves into tiny pieces and put them in the jar. 

3. Have an adult add enough rubbing alcohol to just cover 
the leaves. 

4. Put the lid on the jar and set it inside the bowl.

5. Pour hot tap water into the bowl and let the leaves steep 
in the alcohol for 40 minutes. As the water cools, pour it 
out and add more hot water. Swirl the jar occasionally.

6. Cut the coffee filter into a thin strip.

7. Remove the lid from the jar and place one end of the filter 
strip into the liquid. Use a clothespin or tape to hold the 
strip in place.

8. Leave the experiment alone for at least an hour.

Separating pigments by the size of their molecules is 
called chromatography (CROW-muh-TOG-ruh-fee). 
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DNA stands for deoxyribonucleic (dee-OXY-ee-RY-bo  new-
CLAY-ik) acid. DNA is a special molecule that contains the 
detailed instructions for making each specific plant or animal 
on the planet. The nucleus of every cell contains DNA.

16
PROJECT Extract a Plant’s DNA!

In this experiment, you’ll extract the DNA 
from a banana!

You’ll Need: 
• Plastic sandwich bag 

that seals completely 
(like a Ziplock)

• Water (½ cup or 120 mL)
• Banana (strawberries 

and kiwi also work)
• Salt (7 tiny hand shovels 

or 5 grams or 
1 teaspoon)

• Dish soap (to 5 mL line in 
beaker or 1 teaspoon)

 
• Rubbing alcohol 

(2 beakers full or 
about 10 mL) 

• Tiny beaker 
• Tiny hand shovel 
• Strainer (or coffee filter)
• Spoon 
• Thin clear glass or jar

!
Adult help 
required with 
rubbing alcohol.

What You Do:
1. Place half the banana in the 

bag and seal the bag tightly.

2. Knead the banana in the 
bag until it’s completely 
squished.

3. In the glass or jar, stir the salt and dish soap into the water 
GENTLY to avoid bubbles. 

4. Pour the solution into the bag with the banana and seal 
the bag tightly. 

5. Gently knead the banana into the solution. Try to avoid 
bubbles.

6. When the banana is completely mixed into the solution, 
let it sit for about 10 minutes. 

7. Rinse the small glass or jar and set the strainer over it.

8. Slowly pour the banana mixture through the strainer into 
the glass.

9. Remove the rubbing alcohol from the freezer and 
measure 5 mL into the beaker.

10. Tip the glass slightly and pour the rubbing alcohol down 
the side of the glass or jar. You want to create a layer of 
alcohol that floats on top of the banana-water solution.

11. Repeat step 10 with another beaker of rubbing alcohol.

12. Watch the boundary line 
between the water and 
alcohol. You’ll start to see 
little white, wispy strings 
that separate from the water 
and float into the alcohol. 
That’s the DNA!

NOTE:
The rubbing alcohol needs to be 
ice cold, so place the bottle in 
the freezer for about 30 minutes 
before you start this experiment.
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17
PROJECT Grow a Theme Garden!

You can use your tiny greenhouse over and 
over to grow all kinds of starts from seed. Why 
not experiment with a themed garden? Here are 
some ideas to get you started:

Pizza Garden 
Basil, tomatoes, 
oregano

Butterfly Garden 
Goldenrod, milkweed, zinnias, 
forget-me-nots, Shasta daisies

Super Salad Garden 
Lettuce, carrots, red or green peppers

Hummingbird Garden 
Hollyhocks, sweet peas, salvia, 

red columbine, fuchsia, trumpet vine

Salsa Garden 
Tomatoes, cilantro, 

red onions

Herb Garden 
Tarragon, mint, thyme, 

sage, parsley
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18
PROJECT Watch Leaves Make Oxygen!

As we breathe in oxygen and breathe out carbon 
dioxide, a plant does just the opposite. Plants 
take in carbon dioxide and release oxygen. 
From the mightiest giant sequoia to the lowliest 
backyard dandelion, we rely on each other for 
our very existence. 

You’ll Need: 
• 3 clear containers 

(glasses or jars)
• 3 living leaves (just 

plucked from a plant) 
that are the same size

• Lukewarm water

 
• Baking soda
• Tape and a pen
• A box or opaque bowl 

large enough to cover 
one container

• 3 small rocks (optional)

What You Do:
1. Add a couple inches of water to each container.

2. To one container, stir in a couple pinches of baking 
soda. Label the container “SODA” with a piece of tape.

3. Place a leaf in each container, gently pushing the leaf 
to the bottom. You can place a small rock on the leaf to 
hold it underwater, if you want to.

4. Place one of the containers without baking soda under 
the box, so it receives no sunlight.

5. Place the other two containers in a sunny location 
(outside or inside).

6. After 30 minutes, check the tops and bottoms of all 
three leaves, without taking them out of the container. 
What do you notice?

7. Check them again in another 30 minutes.

Light! CO2! Bubbles!
Look at all the tiny bubbles on the leaves that are in the 
sunshine! The leaf in the baking soda solution released the 
most oxygen bubbles because the baking soda created carbon 
dioxide. This increased the rate of photosynthesis. The leaf 
that was in the dark produced very little, if any, oxygen.
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Wait to create a farm in your tiny 
greenhouse until after you’ve finished 
using it for all your experiments.

19
PROJECT Tiny Farm!

Create a miniature tabletop farm inside 
your greenhouse!

You’ll Need: 
• Tiny greenhouse
• Potting soil
• Tiny gardening tools
• Tiny beaker
• Tape 

 
• A sunny location
• 1–3 types of seeds 

or beans (lentils, chia 
seeds, and small beans 
are good)

Water Cycle
On Earth, heat from the sun causes water from the oceans, 
lakes, rivers, and streams to evaporate (turn into water vapor). 
Moisture from plants transpires (see Project 14). As the water 
vapor rises, it cools and turns back into liquid water. The water 
falls back down to Earth as rain and snow, and the process 
starts again. The plants sealed inside your closed greenhouse 
will create a miniature water cycle inside your house!

What You Do:
1. Carefully hand wash the greenhouse with warm, soapy 

water and dry it thoroughly.

2. Add a layer of potting soil about 5/8 inch (1.5 cm) deep 
to the floor of the greenhouse. Moisten the soil with a 
little water.

3. Use your tiny hand shovel to make three straight rows 
in the soil.

4. In each row, plant one type of seed and cover the seeds 
with soil. 

5. Use your tiny beaker to carefully add some water. This 
will get your system going. Close the roof.

6. Seal all the openings of the greenhouse with tape. This 
will create a closed system for your water cycle. 

7. Use your tiny beaker to add water to the watering trough.

8. Place your tiny farm in a sunny location.

Once your plants get too tall for the greenhouse, you can 
open the lid so they can continue to grow. Of course, 
now you don’t have a closed water system, so you’ll need 
to monitor them regularly to keep the soil moist.

Inside the closed greenhouse, the plants will transpire water 
vapor. When it cools, the water vapor will condense and fall 
back into the soil. If your plants start to look dry, add water 
to the trough to get some moisture going up into the soil. 
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Your questions and 
ideas are boundless. 
Have fun and 
always keep asking 
questions!

Fearsome Flora
As a seed becomes a plant, it needs to protect itself from 
danger in order to propagate. Plants defend themselves from 
insects, animals, and people in a number of clever ways:

• Roses and cacti have sharp thorns, prickles, spines, 
or burrs.

• Stinging nettles and poison ivy release a chemical 
toxin on any poor soul who makes contact.

• Many plants take a less aggressive approach, 
blending into their surroundings using camouflage or 
wrapping their precious seed in a coat of armor. 
(Think coconut!)

• The Venus flytrap makes up for poor soil conditions 
by bingeing on bugs. With leaves that look like 
butterfly wings, the flytrap waits for an unsuspecting 
insect to crawl on up. Tiny hairs on the leaf alert the 
flytrap to an intruder, and SNAP! That bug is history.

The experiments and activities in this kit are just a start. Keep 
thinking about other experiments you can do:

• Can you sprout seeds in just sand and water? 
• What happens if you add food coloring to the water 

you feed your seedlings?
• Does it help to add coffee grounds to the potting soil? 
• Can seeds from your Halloween pumpkin make next 

year’s jack o’lantern? 
• Can you build a large phototropism experiment?
• Can you grow a garden of carnivorous plants?
• Will dandelion, maple tree, or apple seeds grow in 

your greenhouse?

Venus flytraps are not the only carnivorous 
(car-niv-uh-rus) (meat-eating) plants. 
In fact, there are over 500 different 
carnivorous species. Don’t worry; none of 
them eats humans 
(or hamsters!), 
preferring insects 
and spiders instead.

20+
PROJECTS Always Keep Experimenting!

If you have a garden and a 
library, you have all you need.

—Cicero
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