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About USLGE

ÁNonprofit, nationwide trade association (established 1993) with 50 members

ÁRepresents international marketing interests of dairy, beef, sheep, swine, horse, 
and sheep and goat breeding industries

ÁMission: To better serve world markets with superior livestock geneticsfrom 
leading, progressive U.S. livestock breeders



Definitions

ÁGenotype: The genetic 
constitution of an animal.

ÁPhenotype: Set of observable 
characteristics.
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Is genomic testing of cattle popular? 

> 3.8 million dairy cattle have been genotyped 
in the USA

(CDCB, 2020)



Sources of DNA for Genotyping

ÁTissue

ÁBlood

ÁHair

ÁSemen

ÁNasal swab

(Images courtesy of Allflex USA)



What has been the historical relationship
between milk production and fertility? 
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Milk Production and Daughter Pregnancy Rate 
(DPR)

DPR is the percentage of a bullôs nonpregnant daughters that become pregnant 

during each 21-day period.

1 lbs = 0,4535 kg

30,000 lbs = 12.700 kg
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ÁGenomic Selection
ÁMarker-assisted selection (using the whole 

genome)
ÁIncreased feasibility due to sequencing of 

bovine genome and new methods to 
efficiently genotype animals
ÁMarker discovery requires carefully 

phenotyped populations
Illumina 777K

BovineHD Beadchip

How do we increase fertility?

USDA NIFA AFRI 2013-68004-20365



Single Nucleotide Polymorphisms

(Courtesy of Neibergs, 2016)
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ÁApproach: Using records, Holstein heifers and primiparous cows 
were fertility classified based on pregnancy outcome to AI. 
ÁHeifers:normal reproductive tract, no record of diseases, and 

display standing estrus before AI.
ÁCows:normal reproductive tract, uncomplicated pregnancy, 

no record of diseases before or after AI, and display standing 
estrus before AI. 

ÁFertility phenotypes:
ÁHighly fertile
ÁSub-fertile

Objective 1: Develop Novel Markers of Fertility

USDA NIFA AFRI 2013-68004-20365
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Genome-wide Association Analysis of Fertility
in Holstein Heifers (HCR1)

ÁFertility phenotyped by AI record analysis

Å468 Highly fertile (pregnant upon first AI)

Å371 Sub-fertile (did not conceive to first AI)

Á116 loci were associated (P < 5 x 10-8) with HCR1 

(Kiser et al., 2019) USDA NIFA AFRI 2013-68004-20365



Genome-wide Association Analysis of Times Bred  
to Achieve Pregnancy in Holstein Heifers (TBRD)

ÁFertility phenotyped by AI record analysis

Å468 Highly fertile (pregnant upon first AI)

Å203 Sub-ŦŜǊǘƛƭŜ όǇǊŜƎƴŀƴǘ җ пth AI)

Á235 loci were associated (P < 5 x 10-8) with TBRD

(Kiser et al., 2019) USDA NIFA AFRI 2013-68004-20365



Summary: Heifers

ÁNumber of loci previously associated with fertility:
Áshared with HCR1 and TBRD: 22
Áassociated with HCR1 only: 5
Áassociated with TBRD only: 19

ÁLoci previously reported were from Holstein, Angus, 
Brahman, Brangus, and Jersey.

ÁThere appears to be ample opportunity to make gains 
in Holstein heifer fertility with genomic selection.

USDA NIFA AFRI 2013-68004-20365
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(Kiser et al., 2019) 



.ǳǘ ǿŀƛǘΣ ǘƘŜǊŜΩǎ ƳƻǊŜΧΧ
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Objective 2: Determine Effects of SNPs on DPR

USDA NIFA AFRI 2013-68004-20365

Seagull-Bay Supersire Pawnee Farm Arlinda Chief

Round Oak Rag Apple Elevation 

(Photos courtesy of Select Sires, Inc., and Curtiss Breeding Service)


