ACTIVITY SNAPSHOT

SUPPORTING AREAS

Food, plant growth, traits, environment,
and weather interactions.

PURPOSE

Students will identify the basic needs of
a seed for germination.

MATERIALS
* Variety of Seeds
* Bean Seed Diagram

* Hand Lenses

« Lima Beans, soaked in water
overnight, 1 per student

Lesson Two

Lesson adapted from Utah Agriculture in the Classroom

ACTIVITY SUMMARY

Students will identify the basic needs of a seed for
germination: air, water, heat, nutrients, and light.

In this activity, students will monitor their seeds
germination process and prepare to transplant them
into the grow tower.

VOCABULARY WORDS

» cotyledon: an embryonic leaf in seed-bearing
plants, one or more of which are the first leaves to
appear from a germinating seed

* dormant: not active but able to become active

e embryo: a human, animal, or plantin the early
stages of development before it is born, hatched,
sprouted, etc.

 germinate: to begin to grow; sprout

» photosynthesis: the process by which plants convert
carbon dioxide, water, and light energy into sugars
and oxygen in order to store energy; the opposite
of cell respiration

* respiration: the process through which a plant
exchanges oxygen and carbon dioxide with its
environment

* seedling: a young plant that is grown from a seed
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BACKGROUND INFORMATION

The life cycle of a flowering plant begins with a seed. A seed contains an embryo—what will become
a new plant—and food for the embryo. Seeds are dormant, or inactive, until they receive the correct
amount of moisture and the proper temperature. With appropriate warmth and moisture, seeds will
germinate, producing a tiny, immature plant called a seedling. The seedling will grow into a mature

plant which, when fertilized, will produce seeds.

Plants need water, light, nutrients, and air to grow. Water requirements vary by plant species, but all
plants need some amount of water. Most water enters the plant through the roots. Water is necessary
for photosynthesis, the process through which light energy is converted into food for the plant. Too
much or too little water can be harmful to a plant. It is important to know the water requirements of a
particular plant to ensure you provide the proper amount for healthy growth.

WHAT'S THE CONNECTION TO AGRICULTURE?

Farmers and ranchers across Nebraska grow plants and raise livestock to provide our most basic needs.
Nebraska farmers grow row crops such as corn, soybeans, and wheat mostly due to our environmental
conditions such as soil, water, and climate. Students will identify the basic needs of their seeds that they have
planted and make the connection that our farmers in Nebraska do the same when growing crops each year.

INTEREST APPROACH

1. Ask the students, “What basic things do you and | need every day to survive? Why?”
(Expected answers: Water, food, and shelter- help keep us grow up to be safe and healthy.)

2. Discuss with the students that the seeds farmers plant have basic needs so that they can grow.

3. Ask students, “Why is it important that a farmer meets all the needs of a seed?” Allow students to
offer their answers to the question.

4. Direct a class discussion with follow-up questions as needed to help students recognize that plants
are very important. Many plants provide healthy food for us to eat. Other plants provide food for
animals, which provide dairy products, meat, and eggs for our diet.

ACTIVITY PROCEDURE
Preparalion
Prepare a variety of seeds for students to observe: corn, soybeans, wheat, popcorn, and dry edible beans.

Prior to class, soak lima beans in water overnight (enough for 1 lima bean per student). Print enough copies
of the bean seed diagram for each student to have during class time.

Precedures

1. Ask students, “What are seeds used for?” Explain that seeds are used to grow new plants and
sometimes to eat.

2. Allow students to observe a variety of different types of seeds. Explain that seeds come in different
sizes and colors, but they are all used to grow new plants. Some seeds are eaten by humans and
others by animals.

3. Ask the students if they have ever eaten a seed. What kind of seed was it? Share an example that we
eat seeds when we eat corn, beans, peas, pumpkin seeds, sunflower seeds, and more.
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4. Ask the students what is inside a seed.

+ Show the Bean Seed Diagram. Point out that inside a seed there is an embryo—what will become
a new plant—and food for the embryo. On the outside of the seed is a seed coat. Its purpose is
to protect the seed.

5. Tell the students that they are going to look carefully at a lima bean seed that has been soaked
overnight in water. They will observe the seed coat, embryo, and cotyledon of the seed.Give each
student one lima bean seed. Show them how to rub the seed between their fingers to remove the
seed coat. Ask the students, “Why is the seed coat is important?” Explain that it protects the seed.

6. Show the students how to split the seed in half. You will use your fingers to carefully split the seed in half.
Give each student a hand lens to observe the inside of the seed. Point out the embryo and cotyledons.

7. Explain that the embryo is the beginning of a new plant. When the seed receives warmth and
moisture, it will begin to germinate, which means it becomes active and sprouts.

* The cotyledons provide food for the embryo until it grows leaves.

* The leaves will then use energy from sunlight to carry out photosynthesis, making food for the plant.

LET'S GET GROWING

1. Ask students to pull out a piece of paper and write down as many things that they can think of that a
seed might need to grow. Allow students to share what they wrote.

2. Explain that air, water, and heat are things that plants need. Carbon dioxide is obtained from the air,
water is taken up by plant roots, and all plants need to be in a temperature that they have adapted to.

3. Ask students about sunlight and soil—do plants really need these?

4. Explain that plants do not actually need sunlight or soil to thrive. However, plants do need light and
nutrients. These can be provided in ways other than traditional soil and sunlight.

5. Describe how plants can be grown without soil in a variety of ways, including hydroponics,
aquaponics, and aeroponics.

6. Explain what each of these terms means:

* aeroponics: a technique for growing plants without soil or sunlight in which the roots of the
plant are suspended in the air and misted periodically with nutrient-rich water and light is
provided by specialized grow lights

* aquaponics: a system of aquaculture in which the waste produced by farmed fish or other aquatic
animals supplies nutrients for plants grown hydroponically, which in turn purify the water

* hydroponics: the method of cultivating plants using a mineral nutrient solution in a water
solvent without the use of soil

7. Explain that special lights called “grow lights” emit certain colors of light that can be used to provide
the optimum light for growing plants indoors. Tell students that they will learn more about grow
lights in the next few weeks.

8. Explain to students that once their lettuce seeds have begun to germinate, they will transplant their
seedlings into their Grow Tower.

* Lettuce seeds will begin to germinate within 1-2 weeks after planting and will be ready to
transplant 10-14 days after sprouting (or once there are 2-3 leaves and a visible root structure).
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CONCEPT ELABORATION AND EVALUATION

1. What are the 5 basic needs of a seed for healthy growth?
Air, water, heat, nutrients, and light.

2. What does it mean for a seed to germinate?
To begin to grow and sprout.

3. How are you going to provide these essential components for the lettuce you are growing?
Nutrient solutions, watering schedule, grow lights, etc.
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Jdeed coal

This diagram shows the cross section of a bean seed. On the outside of the seed

is a seed coat. Its purpose is to protect the seed. Inside the seed is the embryo.

The embryo is the beginning of a new plant. When the seed receives the proper

amount of warmth and moisture, it will germinate, which means the embryo will

begin o grow into a seedling. The cotyledons provide food for the embryo as it

grows into a seedling. The leaves will then use the energy from sunlight to carry
out photosynthesis, making food for the plant.
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