IMPACT
CITESCORE

A
=N agriculture £l 7o

Special Issue Reprint P cricuinre

Application of Genetics and Genomics in Livestock
Production

Application of Genetics
and Genomics in
Livestock Production

www.mdpi.com/books/reprint/7547

Edited by
Heather Burrow

Michael Goddard

ISBN 978-3-0365-7144-7 (Hardback)
ISBN 978-3-0365-7145-4 (PDF)

The delivery of genome sequences for most livestock species over the past 10-15 years has
generated the potential to revolutionise livestock production globally, by providing farmers
with the ability to match individual animals to rapidly changing climates, production
systems and markets. Initially, technologies such as marker-assisted selection, functional
genomics, gene expression, transcriptomics, proteomics and metabolomics were hailed as
technologies with the greatest promise of delivering on that potential. To date, however,
their potential for the delivery of practical solutions for livestock farmers is still to be realised,
though they do provide supportive evidence of value to other approaches. Gene editing
using tools such as CRISPR-Cas9 also show strong promise, but face regulatory hurdles
before practical applications can be delivered for use by farmers. The technology that has
had the greatest impact to date is genomic selection. This year marks 20 years since genomic
selection was developed by Meuwissen, Hayes and Goddard (Genetics, 2001, 157: 1819-1829)
and genomic selection has been successfully applied in livestock, plants and even human
health applications. However, genomic selection also faces ongoing limitations around lack
of essential phenotypes, particularly for expensive or difficult-to-measure traits and possibly
the need for faster/greater computational capacity. It is therefore timely to examine the
impact of genomic technologies generally, and to identify successes and limitations that
need to be overcome in order to achieve practical applications for livestock producers in
future.
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