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✩ To germinate or not to germinate 
Background knowledge
Seeds need air, moisture, and warmth to germinate (sprout). They do not
need soil. Some kinds of seeds need to be under frozen conditions before they
can germinate. Some very rare seeds only germinate after a forest fire. Most
seeds will germinate in light or dark conditions. However, some germinate
better in the dark while others germinate better in the light.

Science activity
Describe how you could set up an experiment to see if bean seeds germinate
better in the light or dark. Use the following materials in your set-up: bean
seeds (you decide how many), containers for seeds, and water.

Science investigation
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Do seeds from different plants take different 
amounts of time to germinate? Design and 
conduct an experiment using bean, okra, and 
corn seeds. You can try other seeds instead or in 
addition to the ones noted here. 
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Answers will vary. Encourage the young investigator
to try the key on friends or members of his or her
family. Make sure the key is set up to ask yes and 
no questions.

25 ✩A key to animals
Background knowledge
There are many different animals that make up the animal kingdom.
Scientists often use keys to help identify an unknown animal. Being able to
use keys is an important skill. One type of key is called a dichotomous key.
This is a branching key in which there are two choices in each branch. The
last choice in the key will identify what the scientist is trying to determine. 
A dichotomous key can be used to identify animals.

Science investigation

Use the dichotomous key to identify the arthropods shown above. 

Does it have eight legs or less?
Yes No

Does it have six legs? Does it have two pairs of antennae?

Yes No Yes No

Insect Spider Crustacean

Does it have one pair of legs per segment?

Yes No

Centipede Millipede

Science activity
Arthropods are small animals with jointed feet and other appendages to
their body. The word arthropod actually means “jointed feet.”

Spider Millipede Insect Centipede Crustacean

The young investigator should try to design “pollen”
that sticks easily to surfaces, such as velcro. Pollen can
easily be seen under a microscope – just brush the ends
of the stamen on a slide and add a drop of water. 

22 ✩ Pollinating flowers 

Science investigation

Background knowledge
The process by which pollen gets transferred from one flower to another
flower is called pollination. This transfer can happen in different ways. Insects
such as bees are attracted to bright, scented flowers. When they go into the
flower to gather nectar, the spiky pollen sticks to their bodies. The sticky
stigma on another flower catches the pollen when the bee lands or flies
nearby it. Some flowers use the wind to carry the pollen. Their dangling
stamens produce lots of pollen that is light enough to be carried by the wind.
The stigmas of these flowers are feathery 
and hang outside the flower to catch 
the pollen as it falls.

Science activity
The parts of some flowers are described below. Write insect if you think they
belong to insect-pollinated flowers or wind for wind-pollinated flowers. 

1 The stigma is sticky.

2 The stamens hang loosely out of the flower.

3 The petals are brightly colored and have a scent.

4 The stamens are inside of the flower.

5 The stigma is feathery.

6 The petals are small and green.

7 The flower is very small.

insect (wind)
wind

insect

insect
wind
wind
wind

All seeds should be placed under the same conditions
and soaked overnight. More than one seed should be
used. The larger the sample used, the more reliable the
results. Bean seeds germinate in about 3–4 days; okra
in 7–10 days; corn in 4–5 days.

24 ✩ To germinate or not to germinate 
Background knowledge
Seeds need air, moisture, and warmth to germinate (sprout). They do not
need soil. Some kinds of seeds need to be under frozen conditions before they
can germinate. Some very rare seeds only germinate after a forest fire. Most
seeds will germinate in light or dark conditions. However, some germinate
better in the dark while others germinate better in the light.

Science activity
Describe how you could set up an experiment to see if bean seeds germinate
better in the light or dark. Use the following materials in your set-up: bean
seeds (you decide how many), containers for seeds, and water.

Science investigation

Take 10–20 seeds and soak them overnight. Wet two pieces of
cotton and place one in each container. Next, place 10 seeds on
each piece of cotton. Place one container in the dark and one in
the light. Add water as needed so the cotton does not dry out.
Wait about five days.

Engineering seeds that can be dispersed by the wind
will help the young investigator better understand 
why seeds have particular shapes. Stress the
important concept of living things’ adapting to 
their environments. A stopwatch will be handy.

23 ✩Seed travelers 
Background knowledge
A plant produces many seeds. If all the seeds fell to the ground beside the
plant, they would not all be able to germinate (grow). The area would
become overcrowded. There would not be enough water and minerals for 
all the seeds. In order to avoid this, seeds have developed that can be
transported to other areas. Some seeds can be dispersed by the wind or by
water. Seeds inside juicy fruits are dispersed after being eaten by birds and
other animals. Sometimes, seeds stick to animals and are dispersed that way.

Apple seeds are usually
dispersed by animals.

Sycamore seeds are 
dispersed by wind.

Coconut seeds are 
dispersed by water.

Science activity
Look at the seeds below. In the boxes, write W for those that are dispersed
by wind and A for those dispersed by animals.

Explain how an apple seed might be dispersed by water. 

Blackberry Cherry Dandelion Pine cone

Science investigation

A A W W

If an apple tree grew near water, an apple could roll in it, float
downstream, and then be washed up on a bank.
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All seeds should be placed under the same 
conditions and soaked overnight. More than one 
seed should be used. The larger the sample used, 
the more reliable the results. Bean seeds germinate 
in about 3–4 days; okra in 7–10 days; corn in 
4–5 days.
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