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Disclaimer

There is NO fun in breeding and genetics…

…this title was just to trick YOU…

…otherwise nobody would come
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• Methods to approximate reliabilities in single-step GBLUP 
when more genotypes are available

Would you come if
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Misunderstanding AB & G

Most of the people don’t really understand 

what AB & G is 
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Misunderstanding AB & G
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Misunderstanding AB & G

Maddox Dairy, CA         http://menzelphoto.photoshelter.com/image/I00001E2Pn04gL4c
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Misunderstanding AB & G
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Understanding AB & G

www.agriland.ie
www.angus.org
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Understanding B & G
Heritability for human height

h2 = 0.80

𝒉𝒉2 =
𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮 𝑽𝑽𝑽𝑽𝑽𝑽𝑮𝑮𝑽𝑽𝑮𝑮𝑮𝑮𝑮𝑮

𝑷𝑷𝒉𝒉𝑮𝑮𝑮𝑮𝑷𝑷𝑮𝑮𝑷𝑷𝑷𝑷𝑮𝑮𝑮𝑮 𝑽𝑽𝑽𝑽𝑽𝑽𝑮𝑮𝑽𝑽𝑮𝑮𝑮𝑮𝑮𝑮

P = G + Eh2

P = G + Eh2
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Understanding B & G

http://imgfave.com/view/6159566
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Selection based on phenotypes…

https://wwyeshua.wordpress.com/2014/04/10/laban-and-jacob-genesis-3025-chapter-31/

Jacob in the book of Genesis 
(2000 BC):  Color and strength

https://www.youtube.com/watch?v=qdKAooNvA7Y

Finest Indian cattle to Macedonia to 
improve the breed (330 BC)
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Selecting the best animals BEFORE 1960 – Phenotypic Selection



Selecting the best animals BEFORE 1960 – Phenotypic Selection

#1 #2
http://www.selectsires.com

Selection based on phenotypes…
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Phenotypes…

#1 #2
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Phenotypes…
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P = G + E

Selection: phenotypes + pedigree

inherited

Selecting the best animals AFTER 1960

BLUP
1963
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Selection: phenotypes + pedigree

Pawnee Farm Arlinda Chief

16k 
daughters

500k 
grand-

daughters

2M 
great 

grand-
daughters

14% of all Holstein genetics
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Selection: phenotypes + pedigree

1957 2015

Courtesy of Dr. Nick Dale, Poultry Science, UGA
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Selection: phenotypes + pedigree
• Production

1957 = 13,000 lbs

2015 = 27,000 lbs
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• Efficiency

23% of feed intake

35% of water intake

1942 = 25M cows 

2015 = 16M cows
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http://aipl.arsusda.gov/eval/summary/trend.cfm


Selection: phenotypes + pedigree
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Selection: phenotypes + pedigree

FCR = 3.8

FCR = 2.6

Feed = 836 lbs

mkt weight = 220 lbs

Feed = 715 lbs

mkt weight = 275 lbs

1972

2007
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Selection: Game day

http://www.nytimes.com/2011/11/27/magazine/can-the-bulldog-be-saved.html?_r=2&ref=magazine&pagewanted=all&

• No details about selective breeding
• “male-preference genealogy and legitimate birth”
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Selection: Thanksgiving

http://www.businessinsider.com
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AI



Selection: the urban legend… Chester

http://www.perdigao.com.br http://ciencia.hsw.uol.com.br/chester.htm

23



2001: Genotypes as an extra help
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http://neuroendoimmune.files.wordpress.com/2014/03/snp.png

A

Mutation  <  1%  <  SNP

What kind of genomic info?



SNP
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• SNP used as markers for genes
• SNP usually outside genes

http://learn.genetics.utah.edu

QTL



SNP

Genes SNP

TRAIT

Adapted from Ben Hayes’ course notes: http://snp.toulouse.inra.fr/~alegarra/ben_hayes_course/toulouse_course_notes.pdf
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QTL



SNP

• 3k SNP

• 50k SNP 

• 777k SNP
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• Traits of interest are polygenic

• How can it help us?



Selection: phenotypes + pedigree

http://genex.crinet.com

Freddy: 2004 Jonas & de Koning 2015
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Selection: phenotypes + pedigree + genotype

http://genex.crinet.com

Freddy: 2004 Jonas & de Koning 2015
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Selection: phenotypes + pedigree + genotype

http://genex.crinet.com

Freddy: 2004 # daughters 2009: 
0

50K SNP + parent information

1

# daughters 2012: 
346

1

Net merit = $792

7 bulls > $700
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http://www.thepigsite.com/swinenews/42116/the-next-step-in-pig-genetic-improvement-sequencing-the-pic-genome/

Selection: phenotypes + pedigree + genotype

• Genomic Evaluation/Selection

• All livestock Species
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Next : phenotypes + pedigree + sequence data

https://mokaspetridish.files.wordpress.com/2012/11/screen-shot-2012-11-18-at-11-21-25-am.png

http://mtc.science/playing-around-with-ngs-step-by-step
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• 38M SNP

Still developing methods



AB & G

Codebreakers

• Statistical methods by AB & G Researchers

• Used in plant breeding and Human genetics
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https://www.google.com/imghp
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Statistical methods
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