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For more information, contact SA Stud Book 
on 051 410 0900 or visit the websites  

www.sastudbook.co.za or www.logix.org.za.
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S
outh African dairy and beef 
cattle breeders have been 
able to access the genomic 
information of their potential 
breeding animals for quite 
some time. 

The first modern breeding revolution 
happened after Robert Bakewell (1725 to 
1795) remarked: “Like begets like”. In other 
words, there is a better chance to breed 
good offspring from parents that perform 
better than the average performance of 
other potential parents. 

The second modern breeding 
revolution occurred after the realisation 
that there is still variation in the genetic 
merit of related animals. In other words: 
“Like does not always beget like” (Jay L 
Lush, 1896 to 1982). The performance 
of each animal must therefore be 
compared with its contemporaries to 
observe the deviations from the expected 
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performance, regardless of whether an 
animal comes from a ‘good’ or ‘poor’ 
family. 

The definition, of which Lush was 
a forerunner, also exists that not all 
advantages a breeding animal has over 
its contemporaries, will be transferred 
to the offspring, as it depends on the 
heritability of the trait. 

Value of BLUP figures
The biggest revolution, however, was 
caused by Charles Henderson (1911 to 
1989) when he joined all the information 
in a set of comparisons that could 
predict the value of breeding animals 
as parents even more accurately. These 
(best) objective predictions have become 
known as BLUP (best linear unbiased 
prediction).

One restriction is to accurately 
predict the value of animals without 
measuring a particular animal for a trait. 
The restriction occurs especially where 
traits are sex limited (such as milk, female 
fertility and scrotum circumference), 
where the animal was still too young 
to be measured (herd life and calving 
interval), or the measurements were 
too difficult or costly and only a limited 
number of animals could be measured 
(feed intake and disease resistance).

The latest revolution is the inclusion of 
genomic information in breeding value 
predictions. It focuses on lifting these 
restrictions. The latest technology, which 
is also used by SA Stud Book, predicts 
genetic merit based on actual genetic 
relationships between animals. Genome 
information shows exactly which parts 

focus

of the genetic composition between 
animals (in the same breed) are identical. 

Accuracy of breeding values
The main purpose of using genomic 
information may be to increase the 
accuracy of the breeding values for young 
animals, or it is sex limited or could not yet 
be measured, but SA Stud Book’s genomic 
services also offer many other benefits to 
users.

South African dairy and beef cattle 
breeders can now use the genomic 
information to solve parentage 100% or 
even search the breed’s database for the 
right parent (provided that he or she was 
genomically tested). Genomics offer 100% 
traceability and indicate unwanted or even 
lethal mutations (gene forms), which can 
cause congenital disorders. 

Genetic relationships
Using genomic information in mating 
advice – apart from keeping inbreeding 
low, it also gives an accurate indication to 
reach goals – is just one of the exciting new 
developments. As genomic information 
reflects the actual genetic relationships, 
it is now possible to determine exactly 
how breed-pure each tested animal is 
(as long as the limits of acceptance were 
determined beforehand by the relevant 
breeders’ society).

Genomic testing is therefore the 
next very important step in precision 
management of breeding animals. SA Stud 
Book currently provides genomic selection 
services for three dairy breeds and three 
beef breeds, as well as other genomic 
services for five other beef breeds. 

Figure 1: The benefits of genetics.
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