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SIRE BREEDS USED IN THE GERMPLASM 
EVALUATION PROGRAM (GPE) AT THE USMARC

Cycle I Cycle II Cycle III Cycle IV Cycle V Cycle VI Cycle VII Cycle VIII
‘70-’72 ‘73-’74 ‘75-’76 ‘86-’90 ‘92-’94 ‘97-’98 ‘99-’00 ‘01-’02

F1 Crosses (Hereford or Angus dams) a

Hereford Hereford Hereford Hereford Hereford Hereford Hereford Hereford
Angus Angus Angus Angus Angus Angus Angus Angus
Jersey Red Poll Brahman Longhorn Tuli Wagyu Red Angus Beefmaster
S. Devon Braunvieh Sahiwal Salers Boran Norweg. Red Limousin Brangus
Limousin Gelbvieh Pinzgauer Galloway Belg. Blue Sw. Red&Wh. Charolais Bonsmara
Simmental Maine Anj. Tarentaise Nellore Brahman Friesian Simmental Romosinuano
Charolais Chianina Shorthorn Piedmontese Gelbvieh

Piedmontese
3-way crosses             Charolais

Hereford Hereford Gelbvieh
Angus Angus Pinzgauer
Brahman Brangus
Devon Santa Gertrudis
Holstein

a Sire breeds mated to Angus and Hereford females, and 
Composite MARC III (1/4 Angus, Hereford, Red Poll and Pinzgauer) cows in 
Cycles V, VI, VII and VIII.

MARC III Cows

Evaluated 37 breeds 
over 40 years!



Current GPE 
Objectives

• Current Breed Differences
• Across-breed EPD Adjustment Factors
• Genomics
• Heritabilities and Genetic Correlations
• Breed-specific Heterosis
• Evaluation of Sampled Sires for Novel 

Traits
• Contribute to Decision Support System



GPE population structure
AI Sires: 
AN, HH, SM, CH, AR, LM, GV, SH, BN, 
BM, MA, BR, CI, SG, SA, BV, SD, TA

×

PB, BC & F1 HeifersPB, BC & F1 Steers

×

PB Bulls

Dams: 
AN, HH, SM, CH, AR, LM, GV, SH, BN,
BM, MA, BR, CI, SG, SA, BV, SD, TA

Natural Service PB, BC, & F1 Steers & Heifers

About 3500 cows are allocated to this project



• Sample each breed as fairly as 
possible

• High accuracy, influential sires 
• Make sure lines are represented
• Balance EPD for bulls selected

• Use projection of genetic trend
• Adjust for EPD in any subsequent 

analysis
• Roughly 15-20 progeny per bull 

sampled

Sire sampling 
process



52  Beefmaster
47  Brahman
45  Maine-Anjou
37  Santa Gertrudis
36  ChiAngus
36  Salers
33  Braunvieh
18   South Devon
18   Tarentaise

AI sires sampled since 2006
176  Angus
124  Hereford
104  Simmental
81   Red Angus
77  Charolais
74  Limousin
65  Gelbvieh
54  Brangus
53  Shorthorn

1130  Total



GPE structure and the ABEPD program

• Analysis overview
• Need to estimate differences between breeds based on GPE data

• Breeds are separated based on time
• Old cycle (pre-VII) different breed effect from current GPE
• Implemented because older cycles not affected by genomic advances

• Use a standard genetic evaluation animal with breed effects

• Resulting breed effects/differences are a function of the EPD of the 
bulls used in GPE

• Need to be able to adjust EPD for sampling and for bull influence



Adjusting sample for current EPD

• Across-breed EPD program
• Estimate breed differences (Bi ) from GPE using animal model
• Adjust records for bull EPD

• EPDi,YY is the breed average EPD (current – 2023 used last)
• EPDi,USMARC weighted average USMARC sire EPD
• b is a scaling factor to convert USMARC (USMARCi ) solution to an industry scale 

• Based on the regression of USMARC phenotypes on EPD

)(/ ,, USMARCiYYiii EPDEPDbUSMARCB −+=



Across-breed EPD adjustment 
factors

• Calculated by scaling the ‘current’ breed difference (Bi) to 
Angus EPD base

• Current breed difference is 2023 this year
• Base difference calculated by subtracting the 2023 Angus average 

EPD from the 2013 breed average EPD
• For Breed i:

Factori = Bi - BAngus - (EPDi – EPDAngus ) 





Using the AB-EPD 
annual reports



Across breed EPD comparison

Source: Stewart Charolais & Red Angus 2025 sale catalog

EPD Adjustment 
factor

Comparable 
EPD

BW -0.36
WW 74.75
YW 133.42
MILK 26.6

BW -2.8
WW 66
YW 107
MILK 28





Across breed EPD comparison

Source: Stewart Charolais & Red Angus 2025 sale catalog

EPD Adjustment 
factor

Comparable 
EPD

BW -0.36 7.7
WW 74.75 7.4
YW 133.42 -9.1
MILK 26.6 -2.5

BW -2.8
WW 66
YW 107
MILK 28





Across breed EPD comparison

Source: Stewart Charolais & Red Angus 2025 sale catalog

EPD Adjustment 
factor

Comparable 
EPD

BW -0.36 7.7
WW 74.75 7.4
YW 133.42 -9.1
MILK 26.6 -2.5

BW -2.8 2.2
WW 66 -21.8
YW 107 -26.9
MILK 28 1.4



Across breed EPD comparison

Source: Stewart Charolais & Red Angus 2025 sale catalog

EPD Adjustment 
factor

Comparable 
EPD

BW -0.36 7.7 7.34
WW 74.75 7.4 82.15
YW 133.42 -9.1 120.52
MILK 26.6 -2.5 24.1

BW -2.8 2.2 -0.6
WW 66 -21.8 44.2
YW 107 -26.9 80.1
MILK 28 1.4 29.4



Across breed EPD comparison

Santa Gertrudis EPD’s
BW WW YW MILK CW REA MARB FAT

EPD -0.8 34 34 0 10 0.18 0.30 0

Brahman EPD’s
BW WW YW MILK CW REA MARB FAT

EPD 1.6 19 36 10 50 0.42 11 0.04





Across breed EPD comparison

Santa Gertrudis EPD’s
BW WW YW MILK CW REA MARB FAT

EPD -0.8 34 34 0 10 0.18 0.30 0
AF 4.7 43.6 52.9 19.1 15.3 0.26 -0.39 -.063

Brahman EPD’s
BW WW YW MILK CW REA MARB FAT

EPD 1.6 19 36 10 50 0.42 11 .04



Across breed EPD comparison

Santa Gertrudis EPD’s
BW WW YW MILK CW REA MARB FAT

EPD -0.8 34 34 0 10 0.18 0.30 0
AF 4.7 43.6 52.9 19.1 15.3 0.26 -0.39 -.063
→ 3.9 77.6 86.9 19.1 25.3 0.44 -0.09 -.063

Brahman EPD’s
BW WW YW MILK CW REA MARB FAT

EPD 1.6 19 36 10 50 0.42 11 0.04





Across breed EPD comparison

Santa Gertrudis EPD’s
BW WW YW MILK CW REA MARB FAT

EPD -0.8 34 34 0 10 0.18 0.30 0
+ AF 4.7 43.6 52.9 19.1 15.3 0.26 -0.39 -.063
→ 3.9 77.6 86.9 19.1 25.3 0.44 -.009 -.063

- AF 8.3 63.1 29.5 7.6 -21.5 0.12 -.132

Brahman EPD’s
BW WW YW MILK CW REA MARB FAT

EPD 1.6 19 36 10 50 0.42 11 0.04





Across breed EPD comparison

Santa Gertrudis EPD’s
BW WW YW MILK CW REA MARB FAT

EPD -0.8 34 34 0 10 0.18 0.30 0
+ AF 4.7 43.6 52.9 19.1 15.3 0.26 -0.39 -.063
→ 3.9 77.6 86.9 19.1 25.3 0.44 -0.09 -.063

- AF 8.3 63.1 29.5 7.6 -21.5 0.12 -0.70 -.132
→ 61

Brahman EPD’s
BW WW YW MILK CW REA MARB FAT

EPD 1.6 19 36 10 50 0.42 11 0.04



Across breed EPD comparison

Santa Gertrudis EPD’s
BW WW YW MILK CW REA MARB FAT

EPD -0.8 34 34 0 10 0.18 0.30 0
+ AF 4.7 43.6 52.9 19.1 15.3 0.26 -0.39 -.063
→ 3.9 77.6 86.9 19.1 25.3 0.44 -0.09 -.063

- AF 8.3 63.1 29.5 7.6 -21.5 0.12 -0.70 -.132
→ -4.4 14.5 57.4 11.5 46.8 0.32 61 0.069

Brahman EPD’s
BW WW YW MILK CW REA MARB FAT

EPD 1.6 19 36 10 50 0.42 11 0.04



Across breed EPD comparison
Brahman EPD Scale

BW WW YW MILK CW REA MARB FAT
Santa Gertrudis -4.4 14.5 57.4 11.5 46.8 0.32 61 0.069

Brahman 1.6 19 36 10 50 0.42 11 0.04
6 4.5 21.4 1.5 3.2 0.1 50 0.029

Angus EPD Scale
BW WW YW MILK CW REA MARB FAT

Santa Gertrudis 3.9 77.6 86.9 19.1 25.3 0.44 -0.09 -.063
Brahman 9.9 82.1 65.5 17.6 28.5 0.54 -0.59 -.092

6 4.5 21.4 1.5 3.2 0.1 0.5 0.029
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Adapted from Spring 2023 Genetic Trends from Breed 
Associations and 2024 AB-EPD factors
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Genetic Trends for Marbling Score

Adapted from Spring 2023 Genetic Trends from Breed 
Associations and 2024 AB-EPD factors
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