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SECTION A

30 marks

For each of the following questionswritethe single letter corresponding to your answer
in your examination book. Each question isworth 3 marks. Answer all questions.

1 Which of the following depends on the population's gene frequencies?

A. The genotypic mean

B. The phenotypic vaue of a specified genotype
C. Thebreading vdue of a specified genotype
D. A and C aove.

2 The breeding vaue of an anima can best be describedas:

A. Haf the expected superiority of its parent

B. A measure of libido and fertility

C. Twicethe expected superiority of itsoffspring
D. Thetotd effect of the genesit carries

E. Both A and C above.

3 Genetic markers can be useful in anima breeding because:

A: They provide information about pieces of DNA which affect economicaly important
traits.

B: They remove the need for pedigree and performance recording.

C They can chegply measure an animals performance.

D: A aswell asB.

4 Whichisacorrect description of the coefficient of inbreeding?

A. The probability of 2 dldesat alocus being genticdly identica
B. The probability of 2 aldlesa alocusbeing identical by descent
C. Hdf of the average of the inbreeding coefficient of the 2 parents
D. All of these.



5.

oo >

Materna effects can be estimated in breeding systems where

Purebred mothers are crossed with terminal sires

Purebred mothers are mated with crossbred sires

Crossbred mothers as well as purebred mothers have progeny with data
Crossbred mothers aswell astheir offspring have a measurement

Which of the following describes the generation interva in a population?

A. The average age of male parents when their progeny are born
B. The average age of female parents when their progeny are born
C. Theaverageof A and B

D. Thesum of A and B.

Which of the fallowing crossng systems shows most direct heterosis?

A. F2 cross (F1 parents)

B. 2 breed rotation
C. back crosswith purebred sire
D. F 1 Cross. (purebred parents)

An estimated breeding vaues for atrait with alow heritability is expected to be mogt accurate
wheniit is determined based on”?

A. Ananimds individua performance

B. A BLUP breeding vaue, based on the animd’ s indvidud record

C. A BLUP breeding vaue based on dl family information (information on
parents, and 50 half sbsand 2 full she)

D. Peformance records from 100 progeny

Progeny testing can be more va uable than mass sdlection because:

A. Sdection intengty can be incressed

B. Generation interval can be increased

C. Accuracy of estimating breeding values can be increased
D. B and C above.

10.  Therdative economic vaue of atrat in the breeding objective depends on

The extent to which differercesfor thistrait determine profit
Whether the traits can be measured or not.

Whether theftrait can be genetically changed easily

The price of abreeding animd.



SECTION B (40 marks)

Each question isworth asindicated. Answer all four questions.

B - 1.[10 marks]
A breeder is carrying out mass selection for body weight in aflock of shegp. S/he can rank
animals on the average of two weighings taken aweek gpart, with no increase in generation
interval. What per centage extra selection responseisthe breeder expected to get over
a policy of ranking animals on a single weighing alone? Assume arepegtability of 0.9.

Recdl the following:
R ith =R = 'h2 = V—A - A
esponse with one measure = = ihsp IVPSP = ISPSA
. & 1-10
V ariance of the mean of N messures: VP(n) = g + n EVP

B- 2.[10 marks|
In aflock of shegp under selection for greasy fleece weight, the superiority of selected rams
averages 0.9 kg and the superiority of sdected ewes averages 0.3 kg. Give areason for the latter

figure being smaller. What is the expected response to sdection per year if the generation interva
is 3.25 years and heritability is 0.4?

B-3[10 marks]
The age structure for aflock of sheep is shown below. Agesare givenin years.
The number of lambs weaned per breeding femaesis equd to 0.8.
Assume the breeder practices progeny sdection.

Age when progeny are dropped: 2 3 4 5 6 Total
Number of rams: 15 10 25
Number of ewes 220 200 150 100 50 720

E) Find the overd| generation interva.
b What are the selected proportions for males and femaes?
o) Explain how an increase in weaning rate would increase the rate of response to selection.



B-4 [10 markg

Postweaning gain in cattle has been found to be essantidly unaffected by maternd effects.
Given this, predict the postweaning gain of animasin a2 breed rotationd cross (et equilibrium
and averaged over years) derived from two breed rotation of breedsA and B. Usetheresults
in thefollowing table as a source of data  State any assumptions which you make.

GENOTYPE

POSTWEANING
GAIN, grams/day

Breed A

900

Breed B

1200

AXB

1190

SECTION C

30 marks

Answer both questions, marks are as shown.

C —1[15 markg

Assume two traits both with positive economic values. Explain with a diagram why optimal
selection for two of such traits will be more senstive to economic vaues when they are
negatively correlated then when they are positively corrdaed. Use in the diagram the concepts of

‘dlipse of dl possible genetic responses and *iso-economic ling'.

C-2. [15marks|

Briefly explain why in a breeding program direct markers are more useful than indirect genetic

markers.




