Section

Animal Science

Unit


Unit 6: Reproduction and Genetics

Lesson Title

Lesson 15: Mating Systems

Student Learning Objectives

As a result of this lesson, the student will. . .

1. Identify Breeding Systems 

2. Use examples to explain structure and function in organisms.
Time:  Instruction time for this lesson:  50 minutes

Resources/Resources
· Scientific Farm Animal Production, Robert E. Taylor.  

· Biology The Dynamics of Life, Biggs, Kapicka, and Lundgren

Tools, Equipment, and Supplies

· Overhead Projector / Computer with Projector

· 10 pieces of paper – variety of colors.

· Variety of drawing utensils

· Tape dispenser

· PowerPoint (Unit 4, Lesson 15 – Mating Systems PowerPoint 1 - 10)
· 1 copy per student of student (Unit 4, Lesson 15 Student Assessment)
· 1 copy per student of student (Unit 4, Lesson 15 Student Treasure Hunt)
· 1 copy per student of blank white paper

Key Terms
Mating Systems inbreeding

Outbreeding
breeding systems

genetic superiority
hybrid vigor

intensive inbreeding
linebreeding.

species cross
crossbreeding

outcrossing
grading up

systems of breeding

Interest Approach

Use a KWL model as the interest approach and conclusion for this lesson.  KWL stands for 1.  What you already know 2.  What you want to learn  3.  What you have learned.  In order to start this process you need each student to take a piece of paper and fold it in three sections length wise.  Have them label the left most column K, have them label the middle column W, and have them label the right column L.  Once they have labeled the columns write “Mating Systems” on the board.  You may have to explain and give some examples such as inbreeding or outbreeding.  Once the class understands the terms you need to ask them to quietly think for about 2 minutes about what they already know about mating systems.  Once they are done with that column, they need to go to the middle column and label what they want to know about breeding systems.  Give them two minutes for the middle column.  Once they have the two columns complete put a KWL model up on the board and have them tell you what they wrote.  Have the class discuss their lists.  Once you have discussed the list have them put it aside for later use at the end of the lesson.

Today we are going to explore Mating Systems and we are going to begin by using a KWL Moment to see what you know. You will need a blank piece of paper and folded long ways in three even sections.  (Demonstrate the folding for them.) Once you have done that I need you to label the left column K, the middle column W, and the right column L.

Once you have made your columns, I need you to divert your attention to the board.

Now write “Mating Systems” on the board.

I just wrote mating systems on the board.  What does that mean?

Wait for the right answer – you may have to prompt them along.

So we have just found that mating systems are identified primarily by the genetic relationship of the animals being mated. Therefore closely related animals’ mating is called inbreeding and animals that aren’t related that are being bred is a system of outbreeding.  Now that you have a definition of “mating systems” When I say go you will have 2 minutes to tell me what you know in your K column.  Go.

Stop.  Now that you are done with the K column, I want you to take two minutes and tell me what you would like to learn in the W column.  You have two minutes, Go.

Stop. I have written KWL on the board.  Please tell me what you have discovered in your thinking process.  What did you all write in the K column?

Wait for answers.

Great.  Now tell me what topics you would like to explore today from your W column.

Wonderful.  You all have done well with this project.  I love your inquiring minds!  Now let’s see if we can expand your thinking on Mating Systems and answer some of your questions!

SUMMARY OF CONTENT AND TEACHING STRATEGIES

Objective 1. Identify Breeding Systems
A knowledge of breeding or mating systems is important because producers can use these to preserve genetic superiority and utilize hybrid vigor.  What is genetic superiority and hybrid vigor, you ask.  Well let’s find out!  Show (Unit 4, Lesson 15 – Mating Systems PowerPoint 2)
I. Why use mating systems???

A. Genetic Superiority – Have animals that are genetically superior to other animals in the same breed or class.  Animals are superior based on traits selected by the breeder.

B. Hybrid vigor (heterosis) – Performance of offspring that is greater than the average of the parents.

Now that you know why we use breeding systems lets discover the different types of breeding systems.  Show (Unit 4, Lesson 15 – Mating Systems PowerPoint 3)

II.  Breeding systems.

A. Inbreeding – The mating of animals more closely related than the average of the breed or population.  There are two types of inbreeding called intensive inbreeding and linebreeding.

1. Intensive inbreeding – Mating of closely related animals for several generations.

2. Linebreeding – A mild form of inbreeding that maintains a high genetic relationship to an outstanding ancestor.

B. Outbreeding – The mating of animals not as closely related as the average of the population.  There are four types of outbreeding called species cross, crossbreeding, outcrossing, and grading up.

1. Species cross – Crossing of animals of different species.  (Example:  Horse to donkey)

2. Crossbreeding – Mating of animals of different established breeds.

3. Outcrossing – Mating of unrelated animals within the same breed.

4. Grading up – Mating of purebred sires to commercial grade females and their female offspring for several generations.

Now that we have discovered the exciting world of breeding systems we need to explore some possibilities.  I am going to divide you up into groups and give you some colorful paper and drawing utensils.  When I say, “Go,” you will draw a picture that will help you remember the groups terms.  Please keep the pictures clean and be creative.  For example for a species cross I may draw an apple times an orange.

Divide the class into groups and assign them terms from the above notes from section I and II.

Now that you are divided up into your teams you have 5 minutes to complete your pieces of work.

Time!  Great work, please grab a piece of tape from the tape dispenser at the front of the classroom and tape your drawing to the board.  Go back to your original seats for the next set of directions.

You are going to utilize the student’s drawings for everyone’s learning by having a treasure hunt.  You will hand out the treasure hunt sheet to every student (Unit 4, Lesson 15 Student Treasure Hunt) and have students find the picture that best describes the terms on the sheet.  They will identify the drawing by explaining the drawing next to the term on the treasure hunt sheet in words.
Now I want you to use the treasure hunt sheet that I am handing out to each of you.  On this sheet we have all of the terms we went over.  I want you to find the picture that goes with the word.  This is an “inside-your-own-head” activity so no talking or telling each other what drawing goes with which term is required.  You need to think individually for this activity.  You will describe the picture by using words next to the typewritten term.  Please be descriptive so you will recall the picture the next time we talk about these terms.  You have five minutes.  Go!

Time!  Now that you have completed the treasure hunt, let’s share your findings.

Point to each picture on the board and ask random students which term goes with which picture.

Awesome job, everyone!  Let’s go on to see what other discoveries we have for the day!!

Objective 2.   Use examples to explain structure and function in organisms.

Now that you have learned the different systems of breeding, we need to figure out what function we want our animals to have in each breeding structure.
Show (Unit 4, Lesson 15 – Mating Systems PowerPoint4)
III. Intensive inbreeding.

a. Example – See slide

b. Why would we want to do intensive inbreeding?


*Increase homozygosity in order to make sure certain traits are passed on to offspring and that they will breed true.  For example PP will always be polled.  pp x pp will always have horns.  PP x pp will always be polled.  Since inbreeding increases homozygous pairs, we can better predict offspring will breed true to what we are breeding for.

Show (Unit 4, Lesson 15 – Mating Systems PowerPoint 5)
IV. Line breeding
a. Example (Notice how three bars is crossed 3 times) – See slide

b. Why would we want to do linebreeding?


*It is a mild form of inbreeding used to maintain a genetic relationship to an outstanding sire.  It is used mainly by pure breeders because they have a hard time finding sires that are genetically superior to the ones they are already producing.  They are able to take advantage of an outstanding sire and cross with other genetically superior animals. 

Show (Unit 4, Lesson 15 – Mating Systems PowerPoint 6)
V. Species Cross

a. Example – Horse bred to a donkey to get a mule.

b. Why would we want to do a species cross?


*If your desired outcome will merit a species cross.

Show (Unit 4, Lesson 15 – Mating Systems PowerPoint 7)
VI. Crossbreeding

a. Example – See slide.

b. Why would we want to use crossbreeding?


*By crossing breeds the strengths and weakness of each breed will compliment one another.  Also increases heterosis which increases the productivity of the crossbred offspring above the average of breeds that are crossed.

Show (Unit 4, Lesson 15 – Mating Systems PowerPoint 8)
VII. Outcrossing
a. Example – Unrelated animals of the same breed are mated.

b. Why would we want to use outcrossing?


*Unrelated animals of the same breed are mated. In order not to inbreed but have animals maintain characteristics of the breed.

Show (Unit 4, Lesson 15 – Mating Systems PowerPoint 9)
VIII. Grading up

a. Example – See slide

b. Why would we want to use grading up?


*In order to make a commercial cow herd a purebred cow herd.  Once an offspring had 7/8 or 15/16 of the genetic make up of the desired breed it is considered a purebred.  This would take several generations of breeding up, but may be profitable when purebred females of high quality are very expensive.

Now that we have explored what happens when we use each of the breeding systems I want you to pick a partner and do a Bob the Weather Guy moment to summarize today’s findings.  Each of you needs to be prepared in five minutes to give a weather report to the class on today’s high points.  You will need to identify each of the breeding systems we talked about today and tell me something about each one.

Review/Summary

Now that we have completed our lesson for the day, I want each of you to take our KWL paper and now write in the last L column.  In this L column I want you to tell me what you learned in today’s lesson relative to what you knew before the lesson.

Application

Extended Classroom Activity:

Have students find a producer and ask what type of a breeding system they use and why.  Have them bring their discoveries to class the next time you meet.

FFA Activity:

Have students with a beef SAE participate in the USDA Risk Management Essay writing contest and utilize a breeding system as a means of risk management.  If they happen to win both advisor and student get a free trip to Washington D.C.

SAE Activity:

Have students with breeding SAE’s evaluate their breeding systems.

Evaluation

(Unit 4, Lesson 15 Student Treasure Hunt)
(Unit 4, Lesson 15 Student Assessment)
Answers to Assessment: 

1. Intensive Inbreeding

2. Crossbreeding

3. Outcrossing

4. Linebreeding

5. Grading up

(Unit 4, Lesson 15 student treasure hunt)
NAME__________________________________  DATE_________________________

Find a picture that best describes the following bold faced words.

· Inbreeding – The mating of animals more closely related than the average of the breed or population.  There are two types of inbreeding called intensive inbreeding and linebreeding.

· Intensive inbreeding – Mating of closely related animals for several generations.
· Linebreeding – A mild form of inbreeding that maintains a high genetic relationship to an outstanding ancestor.
· Outbreeding – The mating of animals not as closely related as the average of the population.  There are four types of outbreeding called species cross, crossbreeding, outcrossing, and grading up.

· Species cross – Crossing of animals of different species.  (Example:  Horse to donkey)
· Crossbreeding – Mating of animals of different established breeds.
· Outcrossing – Mating of unrelated animals within the same breed.
· Grading up – Mating of purebred sires to commercial grade females and their female offspring for several generations.

(Unit 4, Lesson 15 Student Assessment)
Breeding Systems

1. Rancher Bob wants to increase the homozygosity in his cow herd so that he can better predict what the result of the offspring will be genetically.  What type of breeding system would you recommend to Rancher Bob?

2. Rancher Suzie is a commercial cattle breeder.  She wants the heaviest calves that will outperform their parents in almost every way genetically.  She isn’t looking at producing seed stock.  She wants to produce high quality beef animals that have a high level of heterosis.  What type of breeding system would you recommend?

3. Rancher John has a liking for the marks of the Hereford breed and wants to maintain the characteristics of the breed.  He doesn’t want to breed his animals to close relatives because that type of breeding requires strict attention.  How can he have the purebred cattle look without using inbreeding strategies?

4. Rancher Sally is producing some high quality bulls for the Angus breed.  She doesn’t want to mess with intensive inbreeding but wants to maintain a high relationship to an outstanding ancestor she has had incredible luck with.  How would you recommend she breed to this ancestor without intensively inbreeding?

5. Rancher Corey wants to convert his commercial cow herd to a purebred herd.  The only catch is that Corey doesn’t have the money to buy the very expensive purebred cows.  What is your recommendation?

Unit 4, Lesson 15 – Mating Systems
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