Lesson: Animal Genetics

Vocabulary Words and Definitions

1.
Dominant:


A gene, that when paired with its allele, masks or hides the other gene present that 
is recessive.

2.
Recessive:


A gene whose phenotypic expression is masked by its dominant allele.  A recessive 
trait must be homozygous to express its effects phenotypically (visually).

3.
Incomplete Dominance:


When traits do not have one clear dominant gene or one clear recessive gene.  Traits 
appear to blend together.  (i.e. red snapdragon + white snapdragon = pink 
snapdragon)

4.
Trait:


A distinguishing feature or characteristic.

5.
Heredity:



The transmission of genetic and physical traits of parents to their offspring.








   Notes to the Teacher 

Title: Practice with the Punnett Square
Lesson: Animal Genetics

Classroom Activity

Purpose:

The purpose for this activity is to have the students practice using a Punnett Square in order to determine genotypic and phenotypic traits and dominant and recessive traits in animals.

Activity Directions:


Your teacher will hand out the Classroom Activity Worksheet.  Read each scenario carefully and answer the questions.

Materials Needed:

1. Pencil.

2. Classroom Activity Worksheet .

Notes to teacher: 

Answers to the classroom activity questions:

Question 1:


A.
One of the parents would have to be bb and the other parent would have to 

be Bb.


B.
Phenotype: All the offspring will be black and white.



50% BB and 50% Bb;  1 : 1



No red and white offspring.


C.
There is a 50% chance that you will get red and white offspring.  

Question 2:


A.
Bb X Bb


B.
BB


C.
-Genotype of cow: Nnbb



-Genotype of bull: NnBb



-Phenotype of offspring:



3 Normal, Black;
1 Dwarf, Black;
3 Normal, Red;
1 Dwarf, Red



-Genotype of offspring:




1 : 1 : 2 : 2 : 1 : 1



- 1/8%
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Classroom Activity Worksheet

Read each scenario very carefully and answer the questions that follow.

1.
You are starting a dairy and you are trying to breed cows in order to increase your population 
of red and white Holsteins.  You know that the red and white coat color is from a recessive 
gene (bb).  The black coat color is dominant (BB or Bb). 


On each question, complete a Punnett Square.


A.
What would the genotypes of the cow and bull have to be in order for a red and white coat 

color to occur on 50% of the offspring?  Show your work.


B.
If the bull is homozygous black and white and the cow is heterozygous black and white, 

what will the phenotypes of the offspring be?  Show the genotypic ratio.  



Will you get any red and white offspring?


C.
One of the heterozygous offspring from the above question is mated to a homozygous red 

and white Holstein.  Will you get any red and white offspring?  What percent will be red 

and white?

2.
You own a 10,000 head Blank Angus ranch that is used for breeding purposes.  The black coat 
color is dominant (BB or Bb) and the red coat color is recessive (bb).  It is important that your 
cattle maintain their black coat color in order for you to sell your breeding animals to other 
Black Angus ranchers.


Make sure you show a Punnett Square if needed.


A.
A black cow is mated to a black bull.  A heifer with a red coat color is delivered.  What did 

the cow and bull genotypes have to have been in order for a red offspring to be produced?


B.
You decide to keep the red heifer and breed her to a bull.  What genotype would the bull 

have to carry in order for all the offspring to be black?

3.
You also have a problem with dwarfism in your cattle (small, short legged cattle).  Dwarfism is 
a recessive trait (nn).  Normal Height is (NN or Nn).


You crossed a homozygous red cow that was heterozygous for normal height with a 
heterozygous black bull that was also heterozygous for normal height.


Answer the following...



The genotype of the cow.



The genotype of the bull.



The phenotypes of the offspring.



The genotype of the offspring.



The percent of black, dwarf offspring.

Lesson: Animal Genetics

Bank of Questions

1. Question:
In sheep, black wool is recessive to white wool.  You have decided to mate a black ram to a heterozygous white ewe.  Complete the following:



1. What is the genotype of the ram?



2. What is the genotype of the ewe?



3. Fill out the Punnet Square with the correct information.







Ram




____________________________



Ewe

____________________________





____________________________



4. What are the genotypes of the offspring?



5. What is the genotypic ratio of the offspring?



6. What are the phenotypes of the offspring?


Answer:



1.  ww



2. Ww



3. Punnett Square:






Ram




Ww

Ww




Ewe





ww

ww



4. Ww and ww



5. 1:1    50% : 50%



6. 1:1    50% White : 50% Black

2.
Question:
In cattle:




Dominant: PP or Pp (polled gene)




Recessive: pp (horned gene)



A polled cow mated a polled bull.  The genotypic ratio for the offspring 

was 1 : 2 : 1.  The phenotypic ratio was 3 : 1.



1. What are the genotypes of the bull and cow?



     (Show all your work)


Answer:




         Bull





P

p



P
PP
Pp


Genotypes:







Bull: Pp



Cow






Cow: Pp




p
Pp
pp

3.
Question:
What is incomplete dominance?


Answer:
When traits do not have one clear dominant gene or one clear recessive 



gene.

4.
Question:
In Shorthorn cattle, incomplete dominance is a factor in the color of its 


coat.  When you cross a white shorthorn (rr) to a red shorthorn (RR), a 


roan (Rr: red and white) offspring occurs.  Neither the red or the white 


coat is dominant.



You are crossing a roan, polled (Pp) Shorthorn cow to a white, horned 



(pp) Shorthorn bull.  Showing all your work, answer the following questions...




1. What is the genotype of the cow?




2. What is the genotype of the bull?




3. Complete the Punnett Square?







Cow




_______________________________________________


Bull



4. What are the genotypes of the offspring?




5. What are the phenotypes of the offspring?


Answer:



1. PpRr  (polled and roan)




2. pprr  (horned and white)




3. 


Cow


Bull


PpRr 
Pprr
ppRr
pprr




4. 1 : 1 :1 : 1 => 25% : 25% : 25% : 25%




5. 1 : 1 : 1 : 1 





25%  Polled, Roan





25%  Polled, White





25%  Horned, Roan





25%  Horned, White
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