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Course:     AG-PSB-02.441
Plant Science Biotechnology

Unit 8:
Sexual Reproduction in Plants
Lesson 4:
Fruits and Their Functions in Reproduction

Georgia Performance Standards:
AG-PSB-8-(m-o) 

Academic Standards: SB2, SCSh6
Objectives: 

1.
Define fruit set and parthenocarpic fruit.

2.
Describe the types of fruits.

3.
Describe the role fruits play in reproduction.

4.
Describe how fruits are formed.

5.
Define key terms related to fruits.

Teaching Time:
Classroom: 1 hour

Laboratory: 30 minutes
Grades: 9-12

Essential Question: How do fruits contribute to reproduction?
Unit Understandings, Themes, and Concepts:  
Students will learn about different types of fruit, how this fruit is formed, and how fruit contributes to the reproductive process.
Primary Learning Goals:  

In this unit students will define fruit and parthenocarpic fruit and describe the types of fruits. Students will describe the role fruits play in reproduction and describe how fruits are formed. Students will define key terms related to fruits.
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:

Lee, Jasper S. & Diana L. Turner.  Introduction to World AgriScience and Technology.
Interstate Publishers, Inc.  Danville, IL.  1997.
Materials and Equipment:

Overhead projector

Transparencies 8.4.1 - 8.4.3


PowerPoints:

AG-PSB-02.441-08.4p Fruit_and_Nut_Production
AG-PSB-02.441-08.4p Strawberries

Georgia Performance Standards:
AG-PSB-8-(m-o) 


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.
m. Defines fruit set and parthenocarpic fruit.

n. Classifies the types of fruits and flowers.

o. Describes the formation and role fruits play in reproduction.

Academic Standards: 





SB2, SCSh6
SB2 Students will analyze how biological traits are passed on to successive generations.

SCSh6 Students will communicate scientific investigations and information clearly. 

Teaching Procedure

Introduction and Mental Set


Display various fruits as the class begins.  Fruits such as corn and peas that are usually considered vegetables should be included among with a few inedible fruits.  Ask the students to state which ones are fruits and which ones are vegetables.  Explain that they are all fruits.
Discussion

1.
Define the following:


A.
Fruit: the ripened ovary of any flowering plant.

B.
Pericarp: the outer layer of the ovary wall.

C.
Endocarp: the inner area of the pericarp.

D.
Mesocarp: the center portion of the pericarp.

E.
Exocarp: the outer skin-like part of the pericarp.

F.
Locule: a single cavity of a compound ovary.

2.
What are the various classifications of fruit?  

A.
Simple fruits: examples are tomatoes, peaches, and apples.

B.
Aggregate fruits: examples are strawberries and raspberries.

C.
Multiple fruits: an example is the pineapple.

D.
Fruits can also be classified as either fleshy or dry.  

· In fleshy fruits the pericarp is soft and fleshy at maturity. 

· Dry fruits have a hard pericarp at maturity.

Have the students name fruits that fit into the various categories.
3.
What are types of fleshy fruits?  Display and discuss transparency 8.4.1.
A.
Berry: the pericarp is fleshy and usually edible, ex. tomato.

B.
Pepos: these are berries that have hard rinds around the fruit, Ex. watermelon.

C.
Hesperidiums: fruits with leathery rinds, ex. orange.

D.
Drupe: these have a thin exocarp, a mesocarp that is thick, and a hard endocarp.  Ex. peach, plum.

E.
Pome: the parts produced by the pericarp are enclosed by fleshy parts that develop from parts of the flower other than the ovary.  Ex. pear, apple.
4.
Dry fruits can be either dehiscent or indehiscent.  Dehiscent fruits split along definite seams at maturity, where as indehiscent fruits do not split at any certain point. 

A.
What are types of dehiscent fruits?  Display and discuss transparency 8.4.2.

· Legume: one locule splits along two sutures.  Ex. peas

· Follicle: one locule splits along one suture.  Ex. macadamia.

· Capsule: has two or more locules which can split in various ways.  Ex. cotton and poppy

· Silique: has two fused locules which separate at maturity.  Ex. cabbage and mustard.

B.
What are the types of indehiscent fruits? Display and discuss transparency 8.4.3. 

· Achene: has one seed which is separable to the ovary walls with the exception of where it is attached to the pericarp.  Ex. sunflower.

· Caryopsis: grain; has one seed which is completely fused to the pericarp. Ex. corn and wheat.

· Nut: has a hard pericarp throughout.  Ex. pecans, walnuts, and acorns.

· Samara: has one or two seeds with the pericarp forming a winglike outgrowth.  Ex. yellow-poplar.

· Schizocarpia: winged achene.  Ex.  maple.
5.
What is fruit set?

Once fertilization has taken place, an embryo is formed and the fruit starts to develop, this is called fruit set.
6.
What is the importance of fruit set?

A.
Good fruit set is important to ensure an adequate crop. 

B.
Sometimes too many fruits are set so that thinning is necessary, peaches are a good example.  

C.
If the peaches are not thinned the fruit will remain small.

D.
If too few fruit are set, the tree will produce only a few large peaches.
7.
How does fruit develop?

Fruit develops in stages:
A.
Initiation of ovary tissues.

B.
Prepollination development of the ovary.

C.
Postpollination and post-fertilization growth.

D.
Ripening, maturity, and senescence of fruit.

· During the prepollination stages fruit growth is a result of cell division and enlargement.  The size of the fruit at maturity results from an increase in both the size and number of cells.
8.
Why is pollination important in fruit development?

A.
Pollen grains contain high amounts of auxins which cause the ovary to develop into a fruit.  

B.
Good pollination is also important to ensure good fruit set.

9.
What role do fruits play in reproduction?

A.
Fruits contain seeds necessary for the growth of the next generation.  

B.
Fruits are very important in seed dispersal.  

C.
Animals eat some fruits that are edible and scatter them.  

D.
Other fruits are designed to be scattered by wind or water.
10.
What are apomictic and parthenocarpic fruits?

Most seedless fruits fall into one of these categories.

· Apomixis is a nonsexual form of reproduction in which no fusion of the male or female gametes takes place.  

· Parthenocarpic fruits are fruits that develop without fertilization.
11.
Laboratory

Have various kinds of fruits available.  Have each student select three or four fruits.  The students should then tell what kind of fruit it is and into which category it belongs.  Next, the students should dissect the fruits and identify the various parts such as the endocarp, mesocarp, seed, locule, etc.  After lab, have the students test the fruits for edibility.

Summary

Review the importance of:

Fruit development

Fruit set

Role of fruits in reproduction

Terminology

Evaluation
Written test

Laboratory activity
8.4.1

Fleshy Fruits
Types



Description



Examples

Berry


The pericarp is fleshy


Tomato

and usually edible



Pepos


Berries with hard rinds
       

Watermelon

around the fruit

Hesperidiums

Fruits with leathery rinds

Orange

Drupe


Fruits with a thin exocarp

Peach

and a hard endocarp


Plum

Pome


Parts produced by the pericarp
Pear

are enclosed by fleshy parts 
Apple

that develop from parts of the 

Flower other than the ovary


8.4.2


Dehiscent Fruits
Types



Description



Examples

Legume



One locule splits along two
Peas

sutures

Follicle



One locule splits along one
Macadamia

suture
Capsule



Has two or more locules 
 Cotton

which can split in various

Poppy

ways




Silique



Has two fused locules which
Cabbage

separate at maturity

Mustard
8.4.3

Indehiscent Fruits
Types



Description



Examples

Achene



One seed which is


Sunflower

separable to the ovary



walls with the exception



of where it is attached to 

the pericarp
Caryopsis


Grain; has one seed which

Corn

is completely fused to the
Wheat

pericarp




Nut




Has a hard pericarp 

Pecans

throughout



Walnuts

Acorns

Samara



Has one or two seeds

Yellow-





with the pericarp forming

poplar

a wing-like outgrowth

Schizocarpia


Winged achene


Maple



Individual Learning Activity
Lesson:
Fruits and Their Functions in Reproduction
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.
Define fruit set and parthenocarpic fruit.

2.
Describe the types of fruits.

3.
Describe the role fruits play in reproduction.

4.
Describe how fruits are formed.

5.
Define key terms related to fruits.

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: 
Fruits and Their Functions in Reproduction
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1.
Define fruit set and parthenocarpic fruit.

2.
Describe the types of fruits.

3.
Describe the role fruits play in reproduction.

4.
Describe how fruits are formed.

5.
Define key terms related to fruits.

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:
Fruits and Their Functions in Reproduction
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.
Define fruit set and parthenocarpic fruit.

2.
Describe the types of fruits.

3.
Describe the role fruits play in reproduction.

4.
Describe how fruits are formed.

5.
Define key terms related to fruits.




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) The outer layer of the ovary wall is the 


.

Give an example of a(n)
2) simple fruit:

3) aggregate fruit:

4) multiple fruit:

5) Explain the importance of fruit set – be sure to include why thinning is important in your explanation.

6) Pollen grains contain high amounts of 

 which cause the ovary to develop into a fruit.
7) Fruits contain 


 that are necessary for the survival of the next generation.
8) Peas are an example of which type of fruit?
9) A watermelon is a:
a) pepos

b) pome

c) drupe

d) berry

10) What is one way we discussed that plant seeds are spread?
Lesson Evaluation Key
1) pericarp
2) tomatoes, peaches, apples
3) raspberries, strawberries
4) pineapple
5) fruit set is important to producing a good crop; thinning is vital to ensuring efficient growth
6) auxins
7) seeds
8) legumes
9) a
10) animals, natural forces
Teacher Notes

Essential Question: 

How do fruits contribute to reproduction?

Vocabulary

Simple fruits
Aggregate fruits
Multiple fruits
Pepos
Indehiscent fruits
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