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Title: Seeds

Subject Area: Environmental Science

Objective: Students will be able to examine the growth of plants. 

Relevant DC Standards

4.7.2  Observe and recognize that some source of energy is needed for all organisms to stay alive and grow.

4.7.3  Describe how energy derived from the sun is used by green plants to produce chemical energy in the form of sugars (photosynthesis), and this energy is transferred along a food chain from producers (plants) to consumers to decomposers.

Vocabulary:

Germinate – to grow

Dissect – to look inside

Sprout – new growth

Seed – the ovule of a flowering plant that will produce a new plant

Cotyledon - the food storage part of the seed (seed food)

Embryo - the ‘little plant’ that will become the bean plant (seed leaves)

Micropyle - the ‘weak spot’ of the seed coat that allows the root to push through the protective coat (escape hatch)

Root - the first part of the young plant to push through.

Seed coat - the tough, sometimes colorful, coating of the seed that protects the embryo from fungus, rot, and insects


Classroom Setup:

Students will be working in pairs, indoors.

Materials: 


	Description
	Quantity
	Notes

	Lima beans 
	1 per student (have extra on hand)
	Soak over night

	Lima beans
	5 per team
	Dry

	Magnifying glasses
	1 per student
	

	8 oz clear plastic glasses
	1 per team
	

	Ziploc Bags
	8 per team
	

	Paper Towels
	Few sheets per team
	

	Optional: newspaper
	1 sheet per student
	

	Optional: Empty soda cans
	1 per student
	

	Optional: Native plant seeds
	Few per student
	

	Optional: Potting soil
	1 bag
	

	Masking Tape
	1 roll
	Label plant pots

	Sharpie
	1
	Label plant pots


Brief Description:

Students will dissect a seed to discover what makes a seed, and how do plants grow.  

Procedure:

Part A:

Distribute a dry lima bean to each student.  Have the students examine it using a hand lens.  Have the students record their observations on the seed observation section of the lab sheet.  The students should discuss their observations with their partners.

Give each student a seed that has been soaked in water so it is easier to open. Show them how to open the seeds carefully. Ask students to see if they can find out how a seed turns into a plant. Encourage discussion with classmates. Make sure every child sees a baby plant.

Pass out a copy of the parts of the seed worksheet, and help students label parts.

Discussion Questions:

1. Where do plants come from?

2. How does a baby seed become a full grown plant?

Discussion:

A seed is a tiny life-support package.  All seeds have three parts:  a tough covering, a “baby” plant, and a food supply.  

The outer covering of the seed is called the seed coat.  The seed coat helps protect the inside of the seed from insects, disease, and damage.  

The embryo is the tiny plant inside the seed.  The embryo is the source of the root, stem and leaf structures.  

Surrounding the embryo is the food supply.  The food supply is the seed’s only source of nourishment as it pushes up through the soil and grows into a young plant.   When the food supply is gone, a green plant begins to manufacture its own food through photosynthesis.  The food supply for a bean is used up in about two weeks.  

Germination is the process through which the embryo inside the seed begins to grow.  As the seed germinates, it develops roots, a stem, and then leaves.  If a seed is not allowed to germinate within a certain length of time, the embryo inside the seed dies.  

Procedure

Part B:
To prepare for the next experiment:

Each team:

-Folds a paper towel into a strip about 4 inches wide and lines a glass with it 

- Wads another paper towel into a ball and place it in the circle formed by the first paper towel

- Places a bean between the side of the glass and the paper towels, about an inch from the bottom of the glass (they should have a clear view of the side of the bean)

- Pours water into the glass until the paper towels are fully wet

- Places the glass in a warm sunny spot

Put beans in Ziploc bags to test the following conditions:
· water, light, air, food (seed)

· no water (no wet paper towel) 

· no light (cover in black, put in closet) 

· optional - no food (take seed apart--baby plant w/o bean) 

Ask students to make predictions.  The students will make daily journal entries about their observations throughout the seven-day experiment 
Extension:

Now that students understand how a seed turns into a plant, and what a plant needs to grow, they are prepared to become gardeners. 

Have each student make a plant pot from newspaper:  

1. Fold the newspaper. Do not use shiny or thick pages, such as the ads that come in newspaper. Avoid pages with color text or photos, because the color dyes may be harmful to your soil or plants. Regular newsprint is harmless.  Fold the newspaper into sections, each approximately 8 inches wide and 10 inches long. Fold each piece in half, so that they measure 4 inches by 10 inches. This will give your newspaper pots extra stability.

2. Form the seed pot shape. Wrap the newspaper strip around the can or glass, leaving 2 inches hanging below the bottom of the can or glass. The newspaper will not cover the sides of the can completely, but the two ends of the newspaper should touch. Now, fold the newspaper over the bottom of the can. Crease it to form the base of your pot. This may be enough to hold the pot together. If not, tape it together.  Pass out a plant pot, soil, and seeds to each student.  Attach a piece of masking tape to each pot, and label with the student’s name. Place pots in near the window in the classroom.  One student from each team places her or his plant container on its side, turning upright only for watering (to sow how plants adjust to grow towards light).  Students tend to their plant’s needs on a regular basis.  At the end of the ReSET program or at a time determined by the teacher, students take home the plants.

Set up decay experiment: each team:

- Cuts a banana into 12 slices

- Places 3 slices in each of four different bags

- Adds yeast and label one bag

- Places water in and labels another bag

- Places water and a packet of yeast and label another bag 

- Places bags on a sunny windowsill
Discussion: 

- Organisms grow, reproduce, die and decay (the life cycle).  Microorganisms (eg yeast) cause decay of dead plants and animals, and convert them into gases and other materials (eg humus in soil).   Gases can be a source of energy (eg methane from landfills) and humus can fertilize plants and start the life cycle anew.

- Plants typically produce many seeds (like a dandelion) – discuss conditions under which some grow, many do not

- Plant reproduction often involves seeds that are dispersed by wind, water run-off, and animals 

- Each seed has the ingredients necessary for growth, including food 

- Discuss how seeds are collected from the best plants, including by farmers, to plant for next year 

Each team: Keeps a log and records daily or every other day with observations on the plant growth and the bananas
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