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EXAM GENETICS 422 

  
 
 
 

SECTION A 
18 marks.  Answer both questions, try to be brief. 

 
1.[8 marks.] 
  Discuss briefly two alternative ways to define breeding objectives. Give an 

example and discuss how you would go about deciding what is the best 
approach for a particular situation.  

 
2. [10 marks] 
 Animal genetic improvement comprises 3 core decisions: 

 
a) What to breed for 
b) Which animals to use 
c) How to mate them 
 
Briefly discuss the significance of each, and outline with practical 
examples where possible how each decision is made.  

 
  

 
SECTION B 

16 marks. Answer both questions. 
 
1 [8 marks] 
  Explain the difference between a genetic map and a physical map of an 

organism's genome.  What units of measurement are used for each type of 
map. 

 
3. [8 marks]  
 In what situation is the positional cloning strategy utilised (as opposed 

to the functional or candidate cloning strategy).  Explain the main 
limitation to using the positional cloning approach to identify (clone) a 
major gene affecting a quantitative trait. How can you prove that the 
candidate identified gene has a direct effect on the trait, rather than an 
effect due to linkage with another gene. 

 



 
SECTION C 

36 marks. Answer all four questions. 
 
 
1.[8 marks] 
 Explain why bulls’ with more accurate EBV’s have more chance to be 

selected. 
 
 
2. [8 marks] 
 Discuss to what extend you agree with the following statements: 
 

“Males should have a progeny test before they are selected as sires of sires 
(i.e. as nucleus sires) “.  
 
“Once progeny tested, we don’t expect the EBV of a ram to change 
anymore in future genetic evaluations” 

 
3.[10 marks] 

When would it be useful to measure a trait that has no economic value (i.e. 
is not contained in the breeding objective). Discuss which parameters are 
critical in making such a decision.   

  
4. [10 marks] 

Show graphically why is much easier to improve two traits that are  
positively correlated in the same direction then changing them in opposite 
direction. Discuss an example. Also discuss in which circumstances the 
optimal selection strategy would be most sensitive to a change in economic 
weights. 

 

  



SECTION D 
30 marks. Answer all three questions  

 
 
 

1. [10 marks]  A farmer wants to buy a ram and he is told this ram has a M1M2 
genotype for an M-marker. He/She askes you advice and wants to know 
how valuable this marker-genotype information is. What advice would you 
give the farmer, and what kind of information would you search for in the 
literature to be able to give a proper advice here. 

  
 
2. [10 marks] 

There are two approaches to the design and implementation of breeding 
programs: 

 
1. The rules-based approach, in which a set of rules is followed. 

 
2. The tactical approach, in which optimal mate selection sets are 

sought. 
 

Contrast these two approaches referring to their power, flexibility and ease 
of use. 

 
 
3. [10 marks] Contrast the potential value of the following technologies 
 
      a) cloning  
 
      b) oocyte pickup in combination with vitro fertilisation 
 

for generating faster rates of gain in animal breeding operations, and for 
improving profit in animal production operations. 

  
 


