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Course:     AG-PSB-02.441
Plant Science Biotechnology

Unit 9:
Plant Genetics
Lesson 3:
Hybrids

Georgia Performance Standards:
AG-PSB-5-(o, p), AG-PSB-9-(i-k) 

Academic Standards: SCSh6, SCSh9, SB2, SCSh4
Objectives: 

1.
Define hybrid.

2.
Determine the difference between F1 and F2.

3. 
State the need for hybrids in agriculture.

4. List objectives of plant breeding.

5. Illustrate methods of plant breeding.

Teaching Time:

4 hours

Grades: 9-12

Essential Question: What is the importance of hybrids in agriculture?
Unit Understandings, Themes, and Concepts:  
Students will learn what hybrids are and the benefits they offer agriculture. Students will gain an understanding of the objectives of plant breeding and discuss different methods of breeding plants.
Primary Learning Goals:  

In this unit students will define hybrid and determine the difference between F1 and F2. Students will state the need for hybrids in agriculture. Students will list objectives of plant breeding and illustrate methods of plant breeding.
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:

Herren, Ray V.  The Science of Agriculture: A Biological Approach.                Delmar Publishers, Inc.  Albany, NY.  ISBN: 0-8273-5811-3.  1997.
Materials and Equipment:

Materials and supplies as identified in the laboratory activity.

PowerPoints:

AG-PSB-02.441-09.3p  Biotech_Regulations
Georgia Performance Standards:
AG-PSB-5-(o, p), AG-PSB-9-(i-k) 

AG-PSB-5: The student explains technological advancements in plant development, reproduction and protection.

o. Discusses and gives examples of the important of genetic variation in the gene pool.

p. Discusses the uses, fears, and methods of genetically modified organisms.

AG-PSB-9: The student explains the use and importance of genetics in plant 

breeding.

i. Discusses and gives examples of major advances in agronomic production due to heterosis.

j. Determines the difference between F1 and F2 generations and describes the use of each in plant breeding.

k. Generate crossbred plants through plant breeding.

Academic Standards: 


SCSh6, SCSh9, SB2, SCSh4
SCSh6 Students will communicate scientific investigations and information clearly. 

SCSh9 Students will enhance reading in all curriculum areas.
SB2 Students will analyze how biological traits are passed on to successive generations.

SCSh4 Students use tools and instruments for observing, measuring, and manipulating scientific equipment and materials. 

Teaching Procedure

Introduction and Mental Set

Why don=t farmers save corn seed from harvest to plant for the next year?


This will cause recessive traits to appear


There will also be great variation within the plants

  
For example, some plants will be tall, some short, some kernels will be small


The teacher may want to have students plant corn ahead of time or bring samples in of hybrid corn and a pure strain of corn and compare.
Discussion

1.
What are plant breeders and biotechnologists trying to accomplish through plant breeding?

Increase Yield


Improve quality


Raise production efficiency

2.
What are the methods used for plant breeding?

     
Plant breeding methods are divided into two important categories:  Selection and Hybridization

A.
Selection:  artificial choices made by a breeder when deciding which plants should be retained for breeding purposes.


The goal is to identify and preserve superior plants for breeding in the hope that they will pass their desirable genotypic characteristics to their offspring.


Genetic variability must exist for differentiation of superior    plants to occur.


Environmental conditions should be of sufficient quality to   allow plants to display their genetic potentials

B. 
Hybridization:  crosses individual plants with different genotypes to generate new combinations of genetic material


Plants that propagate in this way are known as hybrids


Hybrid vigor - Hybrids often exhibit greater height, higher yield, and other improvements over average values for these traits contributed by the parents

Hybrid vigor involves interaction of favorable dominant 



   alleles.  Example:

· Inbred A     X      Inbred B    -->   F1 hybrid

    AABBccdd EE     aabbCCDDee     AaBbCcDdEe



Hybridization is utilized in breeding of self-pollinated crops 


A self-pollinated plant is a plant that is self fertilized by 
    pollen or male gametes produced on the same plant.


These crop lines have a tendency to become inbred, or 
    highly homozygous in genotype


Self-pollinated crops are crossed with each other by 
   artificial means to generate genetic variation. This is 
   achieved by emasculation of male flowers or male parts 
   of flowers on selected plants.


Pollen from another selected plant is chosen to 

    pollinated emasculated or male sterile plants to result in 
    cross-pollination


This hybridization procedure then is combined with the 
    selection method in order that plants with sought after 
  characteristics are retained.


A variation of the self-pollinated crop breeding technique is the pedigree method.


Its aim is to produce a new cultivar form parent plants with separate but desirable features.


Open-pollination - it can be cross-pollination by the wind, pollen from one plant may fertilize ovules in another plant.


Uncontrolled pollination may result in many different or 
 heterozygous genotypes and general non-uniformity in 
 phenotype and genotype



3.
Glossary of Terms

· Alkaloid:  organic base containing nitrogen and oxygen that occur especially in seed plants
· Breeding:  propagating species; generating offspring
· Complementary gene:  one of the paired genes that supports the other for a desired characteristic
· Cross-pollination:  pollination of a plant=s flowers with pollen from another plant=s flowers
· Emasculation:  removal of a plant=s male reproductive parts to make them nonfunctional
· Heritability:  proportion of total variation in a plant=s traits that are genetically controlled
· Hybrid vigor:  expressing desired genetic characteristics due to hybridization
· Hybridization:  crossing of unalike parents to produce F1 offspring possessing genes of parents
· Hybrid:  offspring of two unalike parents; heterozygote
· Inbred:  refers to offspring or their traits resulting from crossing closely related individuals
· Open-pollination:  a plant=s flowers pollinated by other plants= flowers in addition to its own

· Pedigree:  ancestral lineage

· Qualitative trait:  phenotypic characteristic influenced by few but well-defined genes

· Quantitative trait:  phenotypic characteristic influenced by many indistinct gene pairs

· Self-pollinated:  pollination of a plant=s flowers with pollen from the same plant=s flowers


4.
Laboratory


Wisconsin Fast Plants kits and sets

Monohybrid Genetics Kit - students grow and pollinate 



F1 hybrid plants to produce F2 seed.

Or the Dihybrid Genetics Kit may be used.

They are found in Carolina Science and Math 

Catalog # 66.

Summary                                                                                                        

Review the important points of:

Reasons for plant breeding

Methods of plant breeding

Advantages and disadvantages of plant breeding

Evaluation
Written test

Laboratory activities

Individual Learning Activity

Lesson:
Hybrids
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 hybrid.

2.
Determine the difference between F1 and F2.

3. 
State the need for hybrids in agriculture.

4. List objectives of plant breeding.

5. Illustrate methods of plant breeding.

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

1.
Define hybrid.

2.
Determine the difference between F1 and F2.

3. 
State the need for hybrids in agriculture.

4. List objectives of plant breeding.

5. Illustrate methods of plant breeding.

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:
Hybrids
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 hybrid.

2.
Determine the difference between F1 and F2.

3. 
State the need for hybrids in agriculture.

4. List objectives of plant breeding.

5. Illustrate methods of plant breeding.

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

What are two things plant breeders and biotechnologists are trying to accomplish through plant breeding?

1)

2)

3) expressing desired genetic characteristics due to hybridization 






4) one of the paired genes that supports the other for a desired characteristic 





5) phenotypic characteristic influenced by few but well-defined genes 



6) refers to offspring or their traits resulting from crossing closely related individuals 







7) proportion of total variation in a plant=s traits that are genetically controlled 




8) pollination of a plant’s flowers with pollen from the same plant’s flowers 



9) ancestral lineage 



10) phenotypic characteristic influenced by many indistinct gene pairs 







Lesson Evaluation Key

1) improve quality, increase production efficiency, increase yields

2) “”

3) hybrid vigor

4) complementary gene

5) qualitative trait

6) inbred

7) heritability 

8) self-pollination 
9) pedigree
10) quantitative trait
Teacher Notes

Essential Question: 

What is the importance of hybrids in agriculture?
Vocabulary

Hybridization
Alkaloid
Complementary gene
Cross-pollination
Heritability
Emasculation
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