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Course:     AG-PSB-02.441
Plant Science Biotechnology

Unit 8:
Sexual Reproduction in Plants
Lesson 5:
Seed Dispersal 

Georgia Performance Standards:
AG-PSB-8-(p, q) 

Academic Standards: SCSh6, SB4, SB2
Objectives: 

1.
Discuss how seeds are dispersed.

2.
Describe the importance of seed dispersal.

3.
Identify methods of dispersal form common plants.

Teaching Time:
Classroom: 30 minutes

Laboratory: 30-40 minutes
Grades: 9-12

Essential Question: How are seeds dispersed?
Unit Understandings, Themes, and Concepts:  
Students will learn different methods of seed dispersal and why the process is important. Students will also learn how common plants disperse their seeds.
Primary Learning Goals:  

In this unit students will discuss how seeds are dispersed and describe the importance of seed dispersal. Students will identify methods of dispersal from common plants.

Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.

Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods


____ Selected Response

____ Informal Checks


____ Self Assessment

References:

Materials and Equipment:

A pine cone(fully opened), bucket of water, and various fruits (described in Lab)
Handouts 8.5.1 and 8.5.2

PowerPoints:

AG-PSB-02.441-08.5p Seeds
Georgia Performance Standards:
AG-PSB-8-(p, q) 


AG-PSB-8: The student diagrams the life cycles of plants explains the functions of plant reproductive parts and demonstrates methods of seed dissemination and germination.
p. Discusses how seeds are dispersed and the importance of seed dispersal.

q. Identifies methods of dispersal of common plants.

Academic Standards: 




SCSh6, SB4, SB2
SCSh6 Students will communicate scientific investigations and information clearly. 

SB4 Students will assess the dependence of all organisms on one another and the flow of energy and matter within their ecosystems.

SB2 Students will analyze how biological traits are passed on to successive generations.

Teaching Procedure

Introduction and Mental Set

Hold up a fully developed pine cone.  Ask the students what will happen if the cone is placed in a bucket of water.  List the hypotheses on the board.  Place the cone in the water and continue with the lesson.  Check the cone in about 15-20 minutes.  It should have closed up.  Explain that if pine cones did not close up during rainy weather, the seed would become heavy with water and fall straight down, thus all of the new seedlings would be in direct competition with the mother tree.  By only opening when dry, pine seeds are dispersed up to 200 feet by the wind.

While waiting for the cone to soak take a dandelion or similar plant and blow on the seed head.  Explain that wind is just one of many ways that seeds are dispersed.  Also have examples of seeds that are dispersed by other methods.

Discussion
1.
Why is seed dispersal necessary?

A.
If seeds were not dispersed, they would fall only around the mother plant.  This would create overcrowding with too many plants competing for nutrients and water.  

B.
Good seed dispersal eliminates this while also insuring that the genetic makeup of the area is different.

2.
How are seeds dispersed?

A.
Wind: seeds can be carried great distances by the wind.  

· Many seeds have specialized shapes that make them well suited for wind dispersal.  

· Examples are pines seeds and dandelions.

B.
Water: many seeds are transported by rain, streams, rivers, and oceans to different locations.  

· One example is the coconut which can float and resist salt water.

C.
Animals: animals play a large role in seed dispersal.  

· Fruits and nuts are eaten by animals and deposited at other locations.  

· Seeds such as cocklebur get caught on fur and clothing.  

D.
Forcible discharge: some fruits are specialized to propel their seed away from the parent plant.  

· An example is impatiens, whose ripe fruits explode when touched.

E.
Fire: some plants such as Table Mt. Pine need fire in order for the seeds to open.
3.
Give the students a list of common plants found in the area and have them list the dispersal methods for each one.  Handout 8.5.1.

4.
Laboratory

A.
Bring in various fruit types (samara, nut, schizocarp, berry, drupe, etc.) or use the fruits from the previous lab.  Have the student examine each one and hypothesize as to the method of seed dispersal.  Some fruits will be dispersed by more than one method.
B.
Designer seeds B Handout 8.5.2
Summary                                                                                                           

Review the important points of:

How seeds are dispersed.

Importance of seed dispersal.

Methods of dispersal for common plants.


Evaluation
Examine students lab papers for accuracy.
Written test

8.5.1
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8.5.2

Designer Seeds
Background information

Notes for teacher:

Students enjoy the challenge of the seed structure design component of this activity and become very competitive as they seek to create a seed that will travel farthest.  Students will probably ask to redesign their seeds and have another opportunity to test them before you even get a chance to offer this option. Encourage students to try to mimic seeds observed in nature.
Required of students:

Students will gain the necessary content background on seed dispersal through the introductory activities associated with this exercise. If students are familiar with principles of evolution and natural selection they will be able to create a scenario for how the features of their seed might have evolved.
Preparation time needed:

Very little preparation time is needed to set‑up this activity. You will need an hour or two to collect seeds and set‑up the lab stations for the introductory part of this lab.

Class time needed:
 1 class period for introductory examination of seeds.

 Class period for design and testing of student created seeds/structures 

 1 class period for the second round of testing and discussion of results
Lesson/Activity

Summary/abstract:

In this activity students will examine a variety of seeds, describe them, and determine how they are dispersed. Students will investigate seed dispersal mechanisms. Students, working in pairs, will create and test a wind dispersed seed that they have designed themselves. Students will be limited to using a single piece of white paper, one lima bean to represent a seed, tape and scissors. Seeds will be tested by dropping them in front of a window fan and recording the distance they travel. 

8.5.2
Repeat trials will be conducted, averages calculated, and class data recorded. Students will examine the features of successful seeds and redesign their seed to try to increase the distance it can be carried by wind. Results will be analyzed and comparisons made to natural phenomena.

Materials needed:
 A variety of seeds

 Magnifying glasses or dissecting microscopes

 I box type/window fan

 1 meter stick

 Class set of 8 1/2 X 1 I paper

 Plastic tape

 Class set of scissors

 Lima beans (dried) (I per pair of student)

Procedure/Description of Activity/Lesson:

Part A: Introduction

Introduce this lesson by having students examine a variety of seeds and fruits. Set‑up twelve or more lab stations.  Equip each lab station win a magnifying glass or dissecting microscope as appropriate. Collect seeds from around the school, home, grocery stores, unmowed fence rows or abandoned lots. Choose seeds that display a variety of seed dispersal mechanisms.

Some examples of common seeds and how they are dispersed:
Coconut

water

Jewel Weed

mechanical expulsion

Maple seed

wind (blade‑like structure)

Cedar tree fruit 
animals (birds excrete seeds)

Milkweed

wind (fine white fibers)

Dandelion

wind (parachute‑like structure)

Grasses

wind (light weight)

Burdock (burs) 
animals (hooks stick to fur)
8.5.2

At each lab station ask students to observe each seed/fruit:
1.
Describe its features

2.
Sketch a diagram of the seed

3.
Label significant parts or features

4.
Speculate on how the seed is transported and explain what observations were used to make this conclusion. 

Students will rotate from lab station to lab station.
Part B: Analysis

After students have completed the above activity, discuss with the class their findings and conclusions. Next ask students to consider the following questions. This might be an appropriate homework assignment.

1.
Why is it important, for the survival of a particular plant species, for seeds to be dispersed'

2.
What would happen to the plant species if seeds were not dispersed?

3.
Make a chart listing ways seeds are dispersed. Consider your findings from lab and class discussion. Use your text and any other available resources to make as complete a list as possible. Review/discuss the above questions after students have had an opportunity to write answers to them.

Part C: Seed Design

Present the students with the following challenge:

Working with a partner, design a wind dispersed seed structure that will carry a single seed(dried lima bean) the farthest distance possible . You will be given one sheet of white 8 1/2 by 11 paper, a pair of scissors, plastic tape, and a one seed. You may not use more than one sheet of paper but you do not have to use all the paper. You may cut, fold, tear, and/or tape your paper in any manner you choose provided your seed is fixed to the seed structure and does not fall out. After you have completed the design and assembly of your seed structure, it will be dropped in front of a fan, and the distance it travels will be recorded. Each seed/seed structure will be dropped 3 times, and the average distance traveled for the three trials will be calculated.

State the problem and write a hypothesis for this experiment. Identify the constants,

independent variable, and dependent variable in this experiment.
8.5.2

Testing seeds:

Place a square window fan on the floor and clear a space in front of the fan about 8 meters long and as wide as the fan.  Measure and mark off, with pieces of masking

tape, 100 centimeter increments from the fan. Establish a consistent procedure for

dropping the seeds in front of the fan. (E.g. All students should drop their seed from a point 30 centimeters in front of the fan and 30 centimeters above it.) Establish a

length of time for each trial (E.g. 10 seconds) then mark and measure. Put a data table on the blackboard, listing the student names, trials l, 2, 3, and the average for the 3 trials.
After all students have had the opportunity to test their seed/seed structure, lead a

class discussion examining the data and the seeds.

 Which seeds traveled the farthest?

 What were the features of the seeds that traveled farthest?

 Did the structures of the seeds that traveled the farthest appear similar to

    structures found in nature?

 Which student‑made seeds had features of wind dispersed seeds found in

    nature?

 What seeds did they mimic?

 Consider your own seed. What could you change that might make your seed

    travel farther?

Finally, ask students to do the following:

 Write a new hypothesis, make your changes and test your seed again.

Ask students to respond to the following questions:

 Compare your data from the first design with your second design. Evaluate

   your results.

 How was this experiment similar to what might occur in nature?

 How was this experiment different from what occurs in nature?

 What other variables in the natural environment will affect how far a seed travels      from the parent plant?

 Optional student analysis question: If your students have studied principles of

    evolution, ask them to create a scenario explaining how the seed structure they
    designed could have evolved by natural selection.
8.5.2

Method of Evaluation:

Student learning can be evaluated through their responses in oral discussion and/or their written analysis. Students could hand in a formal laboratory report based on their work. Alternatively, you may wish to ask students to write a summary of what they did in this activity and what they learned.
Extension/Reinforcement:

1.
Do the same experiment as described above but instead of placing the fan indoors, place the fan outdoors in the grass and test the student designed seeds again. How do the results compare? Did changing the surface that the seeds fall on change the overall results? How might you redesign your seed to travel farther under these new experimental conditions?

2.
Make a collection of seeds found outdoors. Make a poster display. Research how the seeds are dispersed.

3.
Collect a wind dispersed seed found locally. Design an experiment to study the effect of manipulating the seed structure that captures the wind. (E.g. Maples seeds: Remove l/4, l/2 and 3/4 of the blade of the seed. Drop the seeds in front of a fan and measure the distance they travel. Do repeat trials.)

4.
Collect wind dispersed seeds from a variety of different local plants. Design an experiment to determine which seeds travel farthest. Analyze your results.
Individual Learning Activity

Lesson:
Seed Dispersal
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

1.
Discuss how seeds are dispersed.

2.
Describe the importance of seed dispersal.

3.
Identify methods of dispersal from common plants.

Minimum Requirements:

1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.



	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Seed Dispersal
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1.
Discuss how seeds are dispersed.

2.
Describe the importance of seed dispersal.

3.
Identify methods of dispersal from common plants.

Your presentation should include the following:
1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

                                                  Group Learning Activity Rubric

	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Seed Dispersal
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.

1.
Discuss how seeds are dispersed.

2.
Describe the importance of seed dispersal.

3.
Identify methods of dispersal from common plants.

Minimum Requirements:

Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option

1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.

Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Lesson Evaluation

1) Why is seed dispersal necessary?

List 4 of the 5 methods of seed dispersal we discussed, as well as an example of each.

2)

ex. 3)

4)

ex. 5)

6)

ex. 7)

8)

ex.9)

10) Seed dispersal helps ensure that the 

 

 of the area is different.
Lesson Evaluation Key
1) helps ensure that seeds do not compete with mother plant

2) wind
3) pine seeds, dandelions
4) water
5) coconuts
6) animals
7) seeds and nuts eaten by animals, cocklebur 
8) forcible discharge
9) dandelions
also: fire, ex. Table Mountain Pine

10)

Teacher Notes

Essential Question: 

How are seeds dispersed?

Vocabulary

Seed dispersal
Wind
Water
Animals
Fire
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