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Feedlot Cardiac Mortality
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Grand View, ID

Pasco, WA
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Feedlot Cardiac Mortality
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Feedlot Cardiac Mortality
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Seasonality of Feedlot Cardiac Mortality
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ZX Ranch Calves
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Phenotype Observation – CSU Guidelines

181 Dr. Tim Holt, CSU

Normal Phenotype BCHF Case

Genetic Analysis of binary Case/Control from 5 categories of heart scores 
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Phenotype Observation – CS Beef
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1 2 3 4 5
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Phenotype Collection – CS Beef
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• Scores 4+5 at Harvest = 4.4%

• Fat cattle only – GDV Feedlot

2020 2021 2022 2023 Grand Total Percent

Normal 1 7,642 4,090 14,546 10,558 36,836 59.2%

Mild Change 2 2,674 1,158 11,007 3,423 18,262 29.3%

Moderate Change 3 1,228 567 2,189 466 4,450 7.1%

Severe Change 4 346 177 517 204 1,244 2.0%

Severe Change Flaccid 5 230 120 506 619 1,475 2.4%

12,120 6,112 28,765 15,270 62,267Grand Total

Heart Score
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Low-Pass Sequencing - GWAS
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• Selected 5,713 contemporary grouped individuals with data captured from feedlot 

entry to harvest.

– Heart Score 3’s were excluded

• Genotyped using Low-Pass sequencing platform – Gencove, Inc.

   ~12 Million useful SNP markers per individual, filtered to 1 Million

15.7% cases defined as 4 or 5

Heart Score Count

1 or 2 4817

4 or 5 896



|   © 2019 J.R. Simplot Company186

~1 Million Markers, no evidence of large effect genes

True 

heritability 

range
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~1 Million Markers, no evidence of large effect genes

True 

heritability 

range

ARRDC3 

(BCHF5)
NFIA-AS2

(BCHF2)
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Population Structure by Breed - Gencove
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Angus-type cattle
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Population Structure by Breed - Gencove
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BCHF Case

Control
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BCHF Case

Control
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Observed Breed Incidence %

Breed Type 1 2 3 4 5 %4&5

English/Cross 60.34% 24.94% 9.44% 3.24% 2.04% 5.28%

Holstein/Beef-Black 69.35% 25.28% 4.17% 0.79% 0.41% 1.21%

Holstein/Beef-Charolais 62.57% 30.76% 5.73% 0.70% 0.24% 0.94%

Smokie 63.86% 25.51% 8.69% 1.39% 0.55% 1.94%

Holsteins 73.62% 19.88% 5.51% 0.64% 0.34% 0.98%
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Figure 4
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Feedlot Performance – Normal Harvest Lots

196

Heart Score
1 2 3 4 5

Trait1 LS Mean LS Mean LS Mean LS Mean LS Mean

Harvest Weight2 1508CD 1524B 1535A 1521BC 1489D

HCW 946C 960B 967A 957B 929D

FAT 0.620 0.618 0.629 0.618 0.619
MARB 523 520 519 519 524
Early ADG 3.45 3.45 3.45 3.49 3.41
Late ADG 3.18AB 3.20A 3.22A 3.18AB 2.90B

ADG 3.17B 3.21A 3.24A 3.18AB 3.14B

DMI 21.92a 22.37b 22.52b 21.97ab 22.56b
RFI -0.033a 0.008b 0.003b 0.059b 0.216c
N 30,592 13,675 3,331 686 307
% of Total 62.96% 28.14% 6.86% 1.41% 0.63%
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Live Weight at Harvest
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1508CD
1524B

1535A
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1489D
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Live Weight at Harvest
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1508CD
1524B

1535A

1521BC

1489D 946C

960B

957B

967A

929D

Carcass Weight
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Early ADG
First 80 to 120 DOF
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Early ADG
First 80 to 120 DOF
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3.18AB
3.18AB

3.20A

2.90B

Late ADG
Last 80 to 120 DOF

3.22A
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ADG Processing to Harvest
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3.17B

3.21A
3.24A

3.18AB

3.14B
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FAT Thickness
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Marbling Score
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Genetic Correlations to Carcass and Growth
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THRGIBBSF90 threshold-linear model, 100K genotype density, %Angus covariate

Carcass and growth phenotypes captured on individuals with heart score phenotypes

Trait Heritability

BCHF 0.343

HCW 0.391

BACKFAT 0.297

REA 0.295

MARB 0.373

ADG 0.216

DMI 0.304
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Genetic Correlations to Carcass and Growth
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THRGIBBSF90 threshold-linear model, 100K genotype density, %Angus covariate

Carcass and growth phenotypes captured on individuals with heart score phenotypes

HCW 0.399

BACKFAT -0.120

REA 0.065

MARB -0.112

ADG 0.266

DMI 0.238

BCHF Genetic Corrleation
Trait Heritability

BCHF 0.343

HCW 0.391

BACKFAT 0.297

REA 0.295

MARB 0.373

ADG 0.216

DMI 0.304
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Validation of BCHF EPD

205

11,003 genotypes + phenotypes

1,505 BCHF cases

Current Dataset:



|   © 2019 J.R. Simplot Company

Validation of BCHF EPD
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Full Dataset

Genotypes + Phenotypes

N = 5,000 Blind Phenotype

Fold 1

N = 1000
Fold 2

N = 1000

Fold 3

N = 1000

Fold 4

N = 1000
Fold 5

N = 1000

Train Predict

11,003 genotypes + phenotypes

1,505 BCHF cases

Current Dataset:
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Validation of BCHF EPD
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Full Dataset

Genotypes + Phenotypes

N = 5,000 Blind Phenotype

Fold 1

N = 1000
Fold 2

N = 1000

Fold 3

N = 1000

Fold 4

N = 1000
Fold 5

N = 1000

Train Predict

Correlation: 0.868

11,003 genotypes + phenotypes

1,505 BCHF cases

Current Dataset:
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Validation of BCHF EPD
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Blinded, N=5,001
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Implementation
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Path to improvement is an EPD that predicts risk of BCHF in progeny of tested Sire or Dam

Favorable 
EPDs

Cull candidates

Blinded, N=5,001



|   © 2019 J.R. Simplot Company210



|   © 2022 J.R. Simplot Company211

Thanks!  
• Jesse Hoff

• Lex Flagel

• Joe Pickrell

• Randall Raymond

• Mike MacNeil

• Ashley Nilles

• Tammy Oltman

• Vickie Vargas

• Naya Bradshaw

• Tommie Crockett

• Alberto Ontiveros

Contact: 

justin.buchanan@simplot.com


