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ABSTRACT 

 

This thesis presents the comparison of results of applying tactical and 

strategic approaches for different breeding programs according to diverse 

objectives targeting commercial beef production systems in Argentina. The use 

of the Differential Evolution algorithm for Mate Selection, in which those 

objectives are considered in a Mate Selection Index function, allows the 

optimization of profit over herds, and the control of other genetic aspects such as 

maintenance of genetic diversity and avoidance of inbreeding. 

The techniques used in this thesis for investigation are based of methods 

for progressive implementation of breeding programs, and as such bear direct 

relevance to progressive sectors of the beef industry. 

In Chapter 3, through the analysis of simple examples of Mate Selection 

based on a simulated population of beef data, it is shown that optimal balance 

between genetic gain, parental coancestry, progeny inbreeding and variance 

among progeny can be achieved. A simple test of Look-Ahead Mate Selection 

(LAMS) increased two-generation response at the expense of one-generation 

response by maximizing the predicted genetic selection differential in the 

progeny generation. 

In Chapter 4, real data from large stud-farms with a two-tier nucleus 

breeding scheme were used. Results show that applying a tactical Mate 

Selection approach can optimize the use of diverse reproductive techniques and 

the dissemination of sires according the particular breeding objectives of 

different commercial units, including those of the stud. 

The use of LAMS was further tested in Chapters 5 and 6, aiming to set up 

a cooperative Young Sire Program (YSP) among small stud-farms. A YSP 

involves mating young sires to generate test progeny, which increases their 

accuracy of selection at older ages. 
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Deterministic modelling in Chapter 5 showed that LAMS leads to more 

selection of young candidates as sires and slightly higher long term genetic gains 

(around 3.0%), compared to a normal scheme (no-LAMS). 

Stochastic modelling in Chapter 6 resulted in TBV response being up to 

7% higher for LAMS than no-LAMS, but this was not significant.  As the 

chosen target proportion of selection in the progeny generation is decreased, the 

resulting sire use patterns become closer to those observed in Chapter 5. Despite 

this trending towards setup of a YSP under LAMS, the impact is probably slight 

compared to imposing a designed YSP directly. Thus, it is shown that tactical 

Mate Selection can in fact set up a scheme that tends towards the features of a 

YSP. 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




