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Summary: 
Knowledge of how traits are passed from parents to offspring is essential when making decisions concerning animal breeding programs. This presentation and activity will provide students with foundational information about genetics and opportunities to apply the knowledge to different livestock species.   

Keywords: allele, DNA, dominant, gamete, gene, heredity, heterozygous, homozygous, nucleotide, protein, recessive
Subject TEKS: 

Advanced Animal Science TEKS:  
· 7 A. explain Mendel’s laws of inheritance by predicting genotypes and phenotypes of offspring using the Punnett square
· 7 B. explain the inheritance of sex-linked characteristics and provide some examples found in animals
· 7 C. identify and compare the three parts of nucleic acids

· 7 D. explain the functions of nucleic acids

· 7 E. describe how heritability is used in the selection of livestock

· 7 F. explain how traits are passed from parent to offspring through genetic transfer and the implications of breeding practices
Grade Level: Target Grade: 11th


Lower Boundary: 10th


Upper Boundary: 12th 

Learning Objectives: 

The learner will: 

· Understand Mendel’s laws of inheritance
· Describe how traits are passed from parents to offspring

· Distinguish between traits which are highly heritable and those that are low in heritability
· Distinguish between dominant and recessive traits
· Describe the difference between genotype and phenotype
· Use a Punnett square to determine genotype and phenotype of offspring

· Define sex-linked traits and give examples 

· Describe how environment influences genetic potential
Time Required: 1-2 class periods to present lesson


     1-2 class periods for activity



     
Materials: 

· PowerPoint over Animal Genetics
· Activity worksheets

· Cups

· Watch

· Speckled Pinto beans

· Red beans

· A bag

· Toothpicks dyed green, red and brown

Reusable Activity Cost Per Group [in dollars]: $20

Background and Concepts for Teachers: 

· Mendel’s laws of inheritance
· Genetics

· Traits

· Nucleic acids

· Heritability 
Lesson Introduction / Motivation: 
Have the students brainstorm types of traits which are inherited in the different species of livestock. 
Presentation/Explanation: 
PowerPoint- This presentation provides basic information needed to understand and apply animal genetics.
Activity/Application:

“Animal Genetics Lab” is a worksheet with 3 different activities that can test the student’s understanding of genetics and apply knowledge to real-world scenarios. 

Activity 1:

This activity demonstrates natural selection. The results can help explain why animals with certain traits have survived, while others have become extinct or lost certain characteristics. 

1. Mix the 30 toothpicks together

2. In a grassy area designated by the teacher, mark out a 10’ square in which to work

3. Throw the toothpicks high into the air above the grassy area for even distribution

4. Try to find as many toothpicks as possible in 30 seconds

5. Count the number of each color found. Record answers on table provided

6. Double the number of each color toothpick left on the field and repeat step 3 (if four green toothpicks are left on the field add four more).

7. Repeat steps 4, 5, and 6 as time allows

8. Create graphs from the data recorded in tables.

Activity 2:

This activity will demonstrate random mating, where animals are bred without regard for their particular characteristics.

1. Without looking at the beans, place your hand in the mixed bean sample and draw out 20 beans
2. Count the number of beans of each color

3. Put the beans in the cup. These 20 beans represent your animal and its genotype for this exercise.

4. One at a time, “breed” your animal to the animals of students sitting in front of you, behind you, to your left, and to your right. Do this by pouring your beans into their cups. Shake the beans to get a good mix.

5. Without looking at the beans, count out 20 beans into the empty cup.
6. Record the new genotype in Table 1 which is provided.

7. You may extend this activity by randomly marking several beans to represent genetic mutations which may adversely or favorably impact the livestock.  Do not reveal the meaning of the marking until after the random matings have occurred.

Activity 3

This activity involves developing an animal with a solid red hair coat through selective breeding. A solid red coat will be represented by 20 red beans.

1. Obtain 10 red beans and 10 speckled beans. Put them in a cup to hold them. This is the gene pool of your animal.

2. Pour the beans into your neighbor’s cup. Shake the beans to get a good mix.

3. Pour the beans into your hand. Without looking, count out 20 beans into your classmate’s cup.

4. Record the new genotype on table 2 provided. This will simulate record keeping by the producer.

5. Continue mixing your beans with others in the class. Consider asking the classmate for his/her records to examine the animal before committing to mix. The more breeding with animals genetically stronger than yours, the better the chance that animal will have a pure red coat.

6. After a member of the class has reached the objective or time is called by the teacher, return the beans to the source and complete Table 2 provided.

When the students have finished the activities, they have lab questions to answer and turn in for a grade. These questions can also be answered aloud as a group.

Lesson Closure: 
The teacher will lead a discussion to assist students in processing what they have learned. Below are some questions that may help the teacher engage students in the discussion. This discussion could also be student led with questions they have created. 
1. How are Mendel’s laws of inheritance used today?
2. What are the functions of nucleic acids and how do the three types differ?
3. How does environment affects genetics?
4. List three heritable traits and three traits which are not heritable.
Assessment/Evaluation: 
Questions: Check for comprehension by having the students answer these few questions.
· What is the difference between heterozygous and homozygous?
· What is a gene?

· Who discovered the laws of inheritance?

· What are the laws of inheritance?

· How are traits passed?

· Name 2 highly heritable traits and 2 low heritability traits?

· Put these species in order from the highest pairs of chromosomes to the lowest pairs of chromosomes: chickens, goats, turkeys, cattle, swine, humans

· What is the difference between genotype and phenotype?

· Name 2 dominant and 2 recessive traits talked about in class.

· What method is a way to determine the genotype or phenotype of offspring?
· Give an example if incomplete dominance.

· Give an example of codominance.

· What are sex-linked traits?

· Give examples of environmental influences.

· What is the function of nucleic acids?

· What are the three types of nucleic acids?

· What are the differences in the three types of nucleic acids?

Resources: 
· This website has the original genetics activity. 
www.ovata.org/share.html?sobi2Task=dd_download&fid=178
References: 

· Scientific Farm Animal Production: An Introduction to Animal Science; Robert E. Taylor; Thomas G. Field
· http://www.biologylessons.sdsu.edu/ta/classes/lab6/TG.html
· http://

 HYPERLINK "http://www.angelfire.com/clone2/nucleic_acids/functions.htm" www.angelfire.com/clone2/nucleic_acids/functions.htm
· http://www.ansci.umn.edu/beef/beefupdates/bcmu03.pdf
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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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