
STOCKFARM  52 AUGUST 2017STOCKFARM  52 AUGUST 2017

For more information, contact  
SA Stud Book on www.studbook.co.za 
info@studbook.co.za or 051 410 0900.

T
he very first breeding value 
estimated for a heifer or bull 
calf is a mid-parent breeding 
value. This is because no 
measurements for the animal 
are available yet. The greatest 

probability for progeny of a mating, is that 
the progeny will receive a genetic merit 
prediction that is close to the average of 
the breeding values of the parents.

A traditional genetic analysis assumes 
that the progeny will inherit exactly 
50% of the genes from each parent, 
and therefore exactly 25% from each 
grandparent. Therefore, all descendants 
of the same parents will receive the same 
mid-parent breeding values.

SA Stud Book’s Genomic Selection Service for LogixMilk participants

During the formation of sperm and 
eggs (meiosis), it however happens that 
the chromosomes of a pair (of which one 

is transferred from the father and another 
from the mother), form crosses and 
chromosome segments are exchanged. 
This is followed by the random movement 
of the genetic material to the sperm and 
eggs, so that a unique combination of 
genes from the grandparent lines is always 
transferred via the parental line to the 
progeny.

Genetic analysis
Only when the progeny itself (in the case of 
a heifer) or the progeny’s daughters can be 
measured (in the case of a bull calf ), will a 
traditional genetic analysis of the animal’s 
unique genetic merit be reliable.

This is where the inclusion of genomic 
information in a genetic analysis has a 
significant impact on genetic progress in 
the dairy industry, because a calf can be 
genotyped just after birth. Therefore, a 
genetic breeding value with a significantly 
higher reliability than a mid-parent 
breeding value, can indicate at a very early 
age which genetic addition the particular 
animal inherited from its parents.

SA Stud Book’s Genomic Selection 
Service offers this advantage to 
LogixMilk participants, societies and 
artificial insemination (AI) companies, to 
include South African animals’ genomic 
information in the LogixMilk genetic 
analyses, which will enable reliable 
selection of animals at a very early age.

Building herds
Breeders using this service will know early 
on in the lives of the heifers which ones 
have a high genetic potential for rearing 
and replacement, and which ones should 
be culled. This plays a significant role in 
the economy and genetic building of 
herds.

Societies can benefit from participation 
in SA Stud Book’s Genomic Selection 

Service, because animals can be identified 
at an early age on a breed basis to 
determine which ones meet the breed’s 
breeding policy, as well as to identify 
possible candidates for AI bulls, bull 
mothers and embryo donors. This can 
boost the genetic improvement of a 
breed.

The advantage of genomic selection 
is certainly greater for AI companies, 
because a large number of young bulls 
can be genotyped from among the 
entire population. However, only the 
very best – identified at a very early 
age – are earmarked to be AI bulls. The 
selection intensity applied to young 
bulls while using genomic information, is 
phenomenal.

Crossing over takes place during sperm and 
egg production between chromosomes of a 
pair, which causes a unique combination of 
genes to be transferred to the progeny.

Direct genomic values
It is important to note that the direct 
genomic values (DGVs) estimated from 
genomic information, are not published 
by any country, but the genomically 
enriched breeding values (GEBVs) will 
be. GEBVs entail a combination of DGVs 
and mid-parent breeding values, and are 
based on both their reliability.

The GEBVs of SA Stud Book’s 
Genomic Selection Service therefore 
include a combination of DGVs, 
expressed on the South African scale 
and mid-parent breeding values, as 
estimated by the LogixMilk genetic 
analyses. These mid-parent breeding 
values are based on local measurements, 
which means that LogixMilk GEBVs 
encompass the expression of genes in 
the South African environment.

This is the only genomic information 
that is directly comparable to the genetic 
levels of South African breeds (Holstein, 
Jersey and Ayrshire) and accepted as 
official GEBVs.


