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Unit: 9.3 Hybrids
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  Introduction
Course: 02.441 Plant Science Biotechnology

Unit 9: Plant Genetics
Unit Development Template Annotation 

(Briefly describe the topics, methods, technology integration, etc.)
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.
Grade(s)

· 9-Ninth

· 10-Tenth

· 11-Eleventh

· 12-Twelfth

Time:  (Enter time in number of 50 minute periods)
4
Author


Notes to the Teacher (optional)
Students with disabilities: For students with disabilities, each instructor should refer to the student's IEP to be sure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should also 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.
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  Standards
GPS Focus Standards:
AG-PSB-5-o: Discusses and gives examples of the important of genetic variation in the gene pool. 

AG-PSB-5-p: Discusses the uses, fears, and methods of genetically modified organisms. 

AG-PSB-9-i: Discusses and gives examples of major advances in agronomic production due to heterosis. 

AG-PSB-9-j: Determines the difference between F1 and F2 generations and describes the use of each in plant breeding. 

AG-PSB-9-k: Generate crossbred plants through plant breeding. 

GPS Academic Standards:
SCSh2, Students will use standard safety practices for all classroom laboratory and field investigations. 
SCSh4, Students use tools and instruments for observing, measuring, and manipulating scientific equipment and materials. 
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.
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  Understanding and Goals
Unit Understandings, Themes, and Concepts:  Provide the deep understandings and concepts the student should retain as a result of this Unit. These are the enduring understandings.
Students will understand how plant breeding benefits agriculture.
Primary Learning Goals:  Provide a list of the Essential Questions, Knowledge and Skills the student will know, understand, and be able to answer or demonstrate as a result of this Unit. All Primary Goals must be related to standards addressed in the Unit.
What is accomplished through plant breeding?
What are the benefits of heterosis?

How are crossbred plants generated?

Why are F1 and F2 generations used in plant breeding?
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  Balanced Assessment 
Assessment Method/Type:  
	
	Constructed Response
	
	Peer Assessment

	x
	Combined Methods
	
	Selected Response

	
	Informal Checks
	
	Self Assessment


Assessment Title:  
Description/Directions:  Provide detailed description & directions so it will provide accurate results for any teacher wishing to replicate it.
Attachment – Supplemental Resource Title:  (Optional) List the title of any attachment associated with the assessment.
Herren, Ray V.  The Science of Agriculture: A Biological Approach. Delmar Publishers, Inc.  Albany, NY.  ISBN: 0-8273-5811-3.  1997.
Web Resources: (Optional) List the title of the web resource associated with this Unit Development Template Assessment.
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  Unit Performance Task(s) 
Performance Task Title:
Description/Directions:  Provide detailed description & directions so it will provide accurate results for any teacher wishing to replicate it.
Rubric for Performance Task:  Attach rubric used in the assessment of this Unit Performance Task or submit as separate file.
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  Sequence of Instruction and Learning
Sequence of Instruction and Learning:  List the sequence of instruction and learning for this Unit Development Template.
Materials and Equipment:

Materials and supplies as identified in the laboratory activity
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
[image: image7.jpg]



	Georgia CTAE Resource Network Unit Plan Resource
	Unit 9.3 • Page 1


	Georgia CTAE Resource Network Unit Plan
	Unit 9.3 • Page 2



