Section
  
Animal Science
Unit

Unit 6: Reproduction and Genetics

Lesson Title 
Lesson 16: Artificial Insemination Part 1

Student Learning Objectives

As a result of this lesson, the student will …

1.  Be able to describe the process of semen collecting and processing.
2.  Student will know the signs of estrus and timing of insemination                            in several different species of animals.

3. Student will be able to describe tools used in the insemination process.

Time:  Instruction time for this lesson:  50 minutes

Resources/References

· Scientific Farm Animal Production, Robert E. Taylor. 

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

· ABS A.I. Management Manual.

· PowerPoint 
Tools, Equipment, and Supplies

· Overhead Projector

· 1 Copy per student blank notebook paper for assessment

· Student Notebooks

· Transparency or PowerPoint of (Unit 4, Lesson 16 Artificial Insemination Part I PP 1-22)
· Transparency or PowerPoint of (Unit 4, Lesson 16 Artificial Insemination Part I PP 23,24) Two Slides

· Writing Surface

· Writing Tools

· 1 per every pair of students - Brown Paper Bag with Various items in it (example:  paper clip, pencil, marker, and eraser.)

· blank piece of paper – one per pair 

· 4 big pieces of paper with titles.  Paper 1 should have the title:  semen collection and processing.  Paper 2 should have the title:  signs of estrus and timing of insemination in cattle. Paper 3 should have the title:  signs of estrus and timing of insemination in sheep and goats. Paper 4 should have the title:  signs of estrus and timing of insemination in gilts and sows.

· Tape dispenser

Key Terms

semen collecting 

semen processing

timing of insemination

artificial vagina

collection

electro ejaculator

evaluation

processing

storage

Interest Approach

Prepare a brown paper bag for every pair of students with various items around the classroom in the bag.  Make sure you make up the bags contents before students arrive.  You want students to guess what’s in the bag by feeling it.  The purpose of this activity is to prepare students for performing A.I. procedures with feeling only.  This is due to the fact that A.I. is all by feeling.  The bag activity demonstrates when an A.I. technician is feeling the entire reproductive tract through the rectum of the cow.

Hello class!!  Today we have a very exciting lesson ahead.  When I say go you will have 30 seconds to find a partner.  I want you to go sit by your partner quietly and then I am going to come around with a brown paper bag.  Do not look in the bag – the contents are a surprise!  O.K., now find your partners.  GO!

Now has everyone found a partner?  Good – each group should have a brown paper bag in front of them.  When I say, “Go,” one partner is going to pick up one item in the bag, feel it, and then tell their partner what it is.  The partner needs to then write down the item on a blank piece of paper and then the partners need to switch.  The writer becomes the paper bag person and the paper bag person becomes the writer.  You need to keep writing down the items until you and your partner feel you have found and identified everything.  Also you need to switch jobs after each item is found and written down.  “You have five minutes, Go.”

Stop!  Has everyone identified all of the items?  Wonderful!  Tell me what each of you had.

Great!  Now what do you all think this has to do with an A.I. lesson?

Correct!  When you A.I. you are feeling the entire reproductive tract through the rectum of a cow.  So it’s like you are doing all of your work in the dark.  Just as you were finding and identifying items in a paper bag, you will soon be doing the same thing with the reproductive tract of a cow.  However, before we get to do the hands on application of artificial insemination, we need to make a few exciting discoveries in the classroom.

Summary of Content and Teaching Strategies
Objective 1.
Be able to describe the process of semen collecting and 
  

  processing.

In order for you to be able to entirely understand the process of artificial insemination you first need to know a little about how semen is collected and processed.  First you need to learn about an artificial vagina.  The artificial vagina is constructed to be similar to a real vagina.  The artificial vagina has a warm water chamber separate from where the sperm are collected to keep them warm.  However, the sperm never come into contact with the water.  Does anyone know why??

That’s correct.  Water kills sperm.  However we use warm water in semen collection because temperature changes kill sperm as well.  Therefore, we try to manipulate the temperature of a real vagina with warm water in the artificial vagina.  Now lets move on to discover more about semen collection!  Show (Unit 4, Lesson 16 Artificial Inseminations Part I PP2, 3)
I. Semen Collecting and Processing


1. Artificial Vagina – Used to collect semen in bulls, stallions, rams, and buck 


goats.



2. Collection – Semen is actually collected by having the male mount an estrous 


female or by training them to mount another animal.  For example in cattle steers 


are often times used for the bulls to mount.  Semen from boars is not done with an 



artificial vagina.  It is done by applying pressure to the extended penis with a 



gloved hand as the animal mounts another animal or object.

3. Electro ejaculator – This is used to collect semen from bulls and rams that are hard to stimulate or don’t have semen collected often.  A probe is inserted into the rectum and an electrical shock causes ejaculation.

4.  Evaluation – Once collected semen is evaluated for volume, sperm concentration, motility of the sperm, and sperm abnormalities.

5.  Processing – Once evaluated sperm is mixed with extender to decrease the concentration.  Only 10 million sperm are needed per straw.  Many straws can be made from one ejaculate.  The extender is made from nutrient rich milk or egg yolk, a buffer, antibiotics, and glycerol.

6.  Storage – Some semen is used fresh; however, it can only be used this way for a couple of days.  Most semen is frozen in liquid nitrogen and stored indefinitely.  Some species semen can not be stored in liquid nitrogen though.

Now does everyone understand semen collection and processing?  Good.  When I say go you have two minutes to turn to a neighbor and discuss the six main ideas we just went over:  Artificial Vagina, collection, electro ejaculator, evaluation, processing, and storage.  Go.

Stop!  Now I want each pair to share one idea or question that you discussed.

Thank you all of your ideas were great!  Now lets move on to discover more about artificial insemination.

Objective 2. 
Student will know the signs of estrus and timing of insemination in several different species of animals.

This is a review of the last lesson; however this is a crucial piece of information – please go over it again!!

Why is it important to be able to detect heat in females?

Correct, it is crucial to be able to detect heat because heat signals ovulation and correct timing of A.I. in order for fertilization to occur.  Let’s look at our next slide to find out more.  Show (Unit 4, Lesson 16 Artificial Insemination Part I PP 4) and (Unit 4, Lesson 16 Artificial Insemination Part I PP 5)
II. Signs of estrus in several different species of animals.

1. Signs of estrus in cattle – The best sign of estrus are standing heat.  Standing heat is when the female stands still to be ridden by a male or another female.  Secondary signs of estrus are restlessness, attempting to mount other cows, and a clear, mucous discharge from the vagina.

2. Signs of estrus in sheep and goats – Is checked by using sterilized males with        marking devices.

3. Signs of estrus in gilts and sows – Swine in heat assume a rigid stance when hands are placed on their back.

4. Signs of estrus in mares – Elevation of the tail, frequent urination, and contraction of vulva. 

III. Proper timing of insemination in several different species of animals.

1. Cows – 12 hours after standing heat.

2. Goats – 10-12 hours after the beginning of estrus.

3. Sows and Gilts – At the end of the first day and beginning of the second day of estrus.

Now that we have gone through quite a bit of information, let’s do an activity.  I am going to assign you to groups and assign you to a corner of the room.  Once you have been selected to be in a group, go to your corner.  I will then bring a big piece of paper to your group with a title at the top.  The titles will be: semen collection and processing, signs of estrus and timing of insemination in cattle, signs of estrus and timing of insemination in sheep and goats, signs of estrus and timing of insemination in gilts and sows.  Your group needs to study the title and what you have learned in class about your group’s title.  You need to write as many things as you remember about your title.  Once you are done, you will share with the rest of the class.  Then the rest of the class will offer ideas.  Now I will divide you in your groups, assign you to areas of the room, give you your paper, and give you five minutes to complete this feat.

Stop.  Now I want you to hang your papers in the room with the piece of tape I give you. Once you hang it up one person in your group needs to tell us what you wrote on your paper.  We will go to every group until we are complete.

Wonderful job everyone!  Let’s move forward.

Objective 3. 
Student will be able to describe the tools used in the insemination process.

Now that you all know the signs of heat and timing of insemination, you need to know the tools used for artificial insemination.  Eventually you will actually get to do a hands-on laboratory, so please pay careful attention to this section.  First you must know what the equipment used for A.I. looks like.  In order to do this we are going to look at an I.D. slide show. Please pay careful attention.  Show (Unit 4, Lesson 16 Artificial Insemination Part I PP 7-22)
Go through the I.D. several times until students are saying what the equipment is before the slide show shows what the equipment is.  They must know these equipment names by heart before they attempt to A.I.  Also you need to make sure they know this in order for them to be able to pass the assessment!! 

Review/Summary. 

Now that you all know the equipment used in artificial insemination, we need to review what we have discovered today.  When I say go I want you to get up out of your seat and stand by the poster you made today.  Once you get to your poster you are going to reread what your poster says to the rest of the class.  This means you can select a reader or divide the reading up among your group.  You have 30 seconds, go to your poster.

Now assign groups to read their posters while others listen.

Good job everyone!  Now I want you to sit with your group and write down as many A.I. tools as you can think of on a blank piece of paper in your notebook.  Once you are done I am going to ask the groups what they thought of and I will write the items on the board.  As a class I know we can think of every piece of equipment we saw today!  You have 5 minutes, start.

Stop!  Great job everyone.  Now tell me what you came up with.

Make sure you get every piece of equipment on the board from the group’s memory.

Good job everyone.  Back to your seats.

Application

Extended classroom activity:

Have students find the A.I. equipment on the internet and make an A.I. equipment collage.  Have everyone present their collage at the beginning of the next class period.

FFA activity:

When on an FFA trip, schedule a tour at a semen collection facility.  Most places are willing to give a tour.  Be aware; however, some places will not allow anyone on their grounds due to biosecurity reasons.

SAE activity:

Have students write a paragraph on how A.I. could benefit their SAE program.

Evaluation. 

Show the assessment slide show over equipment I.D. Have them take a blank piece of notebook paper and number it 1-8.  Have them write the answers to the equipment I.D. by the corresponding number of equipment on the slide show.

Answers to Assessment:

1.  Semen Tank

2.  Semen Straw

3.  Cito Thaw

4.  Thermometer

5.  Shoulder Length Glove

6.  A.I. Box

7.  Cane

8.  Lube
















Unit 4 – Reproduction and Genetics, Lesson 16 – Artificial Insemination Part 1 
1

