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Artificial Insemination

Summary: 
Artificial Insemination can benefit a herd drastically. However, without knowledge of the proper AI techniques or estrus detection it can be economically impossible. Through this PowerPoint presentation and activity, students will learn how to detect estrus and properly inseminate an animal in order to increase herd productivity. 

Keywords: natural selection, artificial insemination, estrus, capacitation, estrous cycle
Subject TEKS: 

Livestock Production TEKS:  
· 6) The student explains animal genetics and reproduction. The student is expected to:

C) Identify systems of animal breeding

Principles of Agriculture, Food, and Natural Resources TEKS

· 12) The student develops technical knowledge and skills related to animal systems. The student is expected to:

    D) Discuss animal reproduction and breeding
Advance Animal Science TEKS:

· 6) The student applies the principles of reproduction and breeding to livestock improvement. The student is expected to:

A) Describe reproductive cycles and relate them to breeding systems

Grade Level: Target Grade: 10th


Lower Boundary: 9th


Upper Boundary: 12th 

Learning Objectives: 

The learner will: 

· Describe methods of estrus detection
· Understand the advantages and disadvantages of artificial insemination
· Describe the procedures involved in artificial insemination
· Describe different semen collection method 
· Describe the evaluation of semen.

· Understand and describe artificial insemination methods in a variety of female species
Time Required: 1-2 class periods to present lesson


     1 class period for activity


     
Materials: 

· PowerPoint presentation “Estrus Detection and Artificial Insemination”
· Brown paper bags

· Various items from the classroom to put in every bag

· Pixie Sticks

· Semen Tank

· AI Gun

· Thermos

· Thermometer

· Canister to model semen tank for activity

· Tweezers

· Straw cutter
Activity Cost Per Group [in dollars]: 
$20-$50 dependent upon materials teacher has
Background and Concepts for Teachers: 

· Process of semen collecting and processing
· Signs of estrus and timing of insemination in several different species of animals

· Tools used in the insemination process

· Methods of Artificial Insemination in females
Lesson Introduction / Motivation: 
Prepare a brown bag for every pair of students containing various items from around the classroom. Make sure the bags are created before students arrive. You want students to guess what is in the bag by feeling it. The purpose of this activity is to prepare students to perform A. I. procedures by touch only. The bag activity demonstrates the skills needed by an A.I. technician when palpating the reproductive tract through the rectum.
Sample dialogue for activity: Hello class! Today we have a very exciting lesson. When I say go you will have 30 seconds to find a partner. I want you to go sit quietly by your partner while I give everyone a brown paper bag. Do not look in the bag, the contents are a surprise! Okay, now find your partners.

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 person feeling and guessing items in the paper bag and the “guesser” becomes the writer.  You and your partner need to continue alternating guessing and writing down items until all items are identified.  “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 must identify structures of reproductive tract by touch and not sight.  

Presentation/Explanation: 
PowerPoint- This presentation describes the basic skills and knowledge needed to detect estrus and artificially inseminate the different livestock animals.
Activity/Application:
· Pixie Stick Semen Activity

The teacher will begin by showing the students some equipment used to thaw semen to be used for AI. Some of the tools the teacher might have are liquid nitrogen carrying tank, semen straws, thermos, thermometer, tweezers, straw cutter, AI gun, and a palpating glove. The teacher should talk about the correct temperature inside the semen tank and how the temperature varies as the straws are held higher toward the lid. After that, the teacher should demonstrate how to correctly thaw a semen straw and how to load it in the AI gun. Following the demonstration, students will model the procedures for thawing semen straws using Pixie sticks.
In preparation for the lab, label the pixie sticks with unique numbers and freeze the night before the lab. Place the frozen Pixie sticks in a long slender column simulating the column in nitrogen tank and then in a larger “nitrogen tank”. 
Students will need to prepare their thawing thermos by creating a water bath with the appropriate temperature for the species indicated by the teacher.  Students are then asked to pull up a specific “straw” using tweezers in the amount of time given in the PowerPoint presentation.  If the students are unsuccessful in obtaining the straw in the time allotted, the straws must be placed back down in the semen tank. Once the student successfully obtains his straw it should be placed in the thawing thermos. The student will then cut the end of the Pixie Stick and load the AI gun. 
Lesson Closure: 
The teacher will lead a discussion reviewing the concepts gained during the lesson. Below are some questions that help engage students. This discussion could also be student led with questions they have created. 
1. Why is it important to detect estrus before you AI an animal?
2. Why is it important to evaluate semen after it has been collected?

3. Lead a discussion on the advantages and disadvantages of AI

4. Lead a discussion on the differences in AI between species.
Assessment/Evaluation: 
Vocabulary: Check for understanding by having the students define these words.  The answers can be found in the PowerPoint provided.
· Natural selection
· Artificial insemination

· Estrus

· Estrous cycle

· Capacitation

Questions: Check for comprehension by having the students answer these few questions.
· List the species covered and the length of the estrous cycle.
· What are three methods of estrus detection?

· What are the major steps of artificial insemination?

· What are the two fundamental ways to collect semen?

· What is the method for AI in deer and goats?

· What is the method for AI in cattle?

· What is the AM/PM rule?

· What is the method for AI in the mare?

· What is the method for AI in sows?

· What is the method for AI in sheep?

· A cow is determined to be in heat on June 21, when will her next heat cycle begin?

· A gilt is in standing heat on April 3, when will she next come into heat?

· A mare has come into heat on March 1, when should she be bred?

· A ewe that comes into heat on May 4 will go out of heat on what day?

· A cow coming into heat on November 1 will go out of heat on what day?

Resources: 
· http://www.cccs.edu/animal%20science%20curriculum/start%20here.pdf
· Activity adapted from here: http://communities.naae.org/docs/DOC-1425
References: 

· Pathways to Pregnancy and Parturition, Second Revised Edition, P.L. Senger

· Texas A&M University ANSC 433 Lab manual

· http://www.cattletoday.com/archive/1999/February/Cattle_Today36.shtml
· http://www.thebeefsite.com/articles/721/artificial-insemination-for-beef-cattle
· http://aces.nmsu.edu/pubs/_

 HYPERLINK "http://aces.nmsu.edu/pubs/_d/d-303.pdf" d/d-303.pdf
· http://

 HYPERLINK "http://www.pilchuckvet.com/articles/handling-of-frozen-stallion-semen" www.pilchuckvet.com/articles/handling-of-frozen-stallion-semen
· http://www.goatworld.com/articles/ai/ai.shtml
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Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher or college faculty and what grade you used it for. 
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