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Overview 

• Angus‐Brahman study

• Current tenderness research

• Future research direction

Production Efficiency
Data  ‐ Steers Born 1989 to 2009

Pedigree and Breed Fractions {Calves, Sires, Dams}
Matings: Diallel Design of 213 Sires to  824 Dams

Data: {Date, weight, height, condition score, …}
Files: n= 1367

Sire BG

Dam BG Angus 3/4 A 1/4 B Brangus 1/2 A 1/2 B 1/4 A 3/4 B Brahman Total

Angus 116 16 34 17 27 32 242

3/4 A 1/4 B 47 23 30 26 29 32 187

Brangus 28 6 134 17 20 21 226

1/2 A 1/2 B 54 50 61 46 49 46 306

1/4 A 3/4 B 29 20 32 21 25 45 172

Brahman 28 15 26 11 10 144 234

Total 302 130 317 138 160 320 1367

Dataset
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Intake: Feed, Water (Real time)
Growth: Dates, weights, Hip Ht (2 wk)
Temperament: Chute Score, Exit Velocity (2 wk)
Ultrasound: UREA, UIMF, UBF, UTend

Data Recording at FEF

Calves: Bulls, Heifers, Steers
AdjPeriod: 21 d; Trial:70 d
Pens: 24; Calves/pen: 14 ‐ 16

Growth: Date, Slaughter weight
Carcass: HCW, BF, REA, KPH, MAR, YG, QG
Meat Quality: Shear Force, Tenderness, Juiciness, 
Flavor, Cook Loss, Thaw Loss

Post‐FEF Data Recording

Carcass and Meat Quality Data
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Traita n Effect Estimate Standard Error Pr > |t|

HCW, kg 1359 Brah ‐ Ang 2.65 3.44 0.44

Heterosis 35.01 3.95 <0.0001

Breed Differences and Heterosis Effects for Hot Carcass Weight

Traita n Effect Estimate Std. Error Pr > |t|

DP, % 1359 Brah ‐ Ang 1.60 0.25 <0.0001

Heterosis 0.69 0.29 0.017

Breed Differences and Heterosis Effects for Dressing Percent

Traita n Effect Estimate Std Error Pr > |t|

FOE, cm 1353 Brah ‐ Ang ‐0.38 0.05 <0.0001

Heterosis 0.26 0.05 <0.0001

Breed Differences and Heterosis Effects for Fat Over Ribeye 

Traita n Effect Estimate Std Error Pr > |t|

REA, cm2 1328 Brah ‐ Ang ‐3.82 0.93 <0.0001

Heterosis 5.31 1.08 <0.0001

Breed Differences and Heterosis Effects for Ribeye Area

Traita n Effect Estimate Std Error Pr > |t|

KPH, % 1275 Brah ‐ Ang ‐0.08 0.05 0.15

Heterosis 0.16 0.06 0.01

Breed Differences and Heterosis Effects for KPH Fat

Traita n Effect Estimate Std Error Pr > |t|

Marbling 1357 Bra ‐ Ang ‐105.97 7.68 <0.0001

Heterosis 0.26 8.83 0.98

Breed Differences and Heterosis Effects for Marbling



3/6/2012

4

100

200

300

400

500

600

700

800

900

1000

M
a

rb
li

n
g

1

2

3

4

5

6

7

8

9

10

H
u

m
p

 H
ei

g
h

t 
(i

n
)

1111112226666633333333444445555555
Calves

Angus   75A Brangus  50A      25A     Brahman

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

Angus

3/4A 1/4B

Brangus

1/2A 1/2B

1/4A 3/4B

Brahman All

Calf Breed Group

Quality Grade_NR

Choice
(600-699)

Select
(500-599)

Standard
(400-499)

Traita n Effect Estimate Std Error Pr > |t|

WBSF, N 662 Brah ‐ Ang 6.86 1.10 <0.0001

Heterosis ‐0.54 1.33 0.68

Breed Differences and Heterosis Effects for WBS Shear Force
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Traita n Effect Estimate Std Error Pr > |t|

TEND 352 Brah ‐ Ang ‐1.18 0.15 <0.0001

Heterosis 0.26 0.17 0.13

Breed Differences and Heterosis Effects for Tenderness
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Traita n Effect Estimate Std Error Pr > |t|

CTI, unitsc 352 Brah ‐ Ang ‐0.97 0.14 <0.0001

Heterosis 0.29 0.16 0.062

Breed Differences and Heterosis Effects for Connective Tissue

Traita n Effect Estimate Std Error Pr > |t|

JUICiNESS 352 Brah ‐ Ang ‐0.40 0.12 0.001

Heterosis ‐0.09 0.14 0.54

Breed Differences and Heterosis Effects for Juiciness

Traita n Effect Estimate Std Error Pr > |t|

FLAVOR 352 Brah ‐ Ang 0.05 0.09 0.56

Heterosis 0.18 0.10 0.08

Breed Differences and Heterosis Effects for Flavor
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Traita n Effect Estimate Std Error Pr > |t|

OFF‐FLAVOR  352 Brah ‐ Ang ‐0.04 0.07 0.57

Heterosis ‐0.10 0.08 0.22

Breed Differences and Heterosis Effects for Off‐Flavor
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CURRENT TENDERNESS RESEARCH

y = ‐0.0016x + 0.0207
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Brahman Fraction, 32nds

Genomic Linear (Genomic)

Estimated Expected Breeding Values (EBV) of 
Marker Predictions from The Illumina3K Chip

• Riley et al. 2005 ‐ Factors Influencing 
Tenderness in Steaks From Brahman Cattle
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100% A      100% B                               ½ A ½ B  100% A
3.29 3.72                                                    2.99     

y

β11

α1 (III)
α1 (V)

α2 (V)
α2 (I)

α 1 (I)

β12

WBSF

ANIMAL GENETICS RAW VOLUME 
(INSOLUBLE COLLAGEN)

100 % ANGUS 671,284,288

100% BRAHMAN 675,784,720

½ ANGUS ½ BRAHMAN 697,057,088

39

Future Meats Research

• The hardest thing to predict is the future
– Yogi Berra

• The hardest part of predicting the future is 
knowing what is going to happen

– Yogi Berra (or it should have been, if it wasn’t!)

40

Future Meats Research

• I don’t skate to where the puck is, but rather to 
where the puck will be

– Wayne Gretsky

• So … where is the puck going to be?

41

Top 5 Trends

1. Safety

2. Sustainability

3. Health & Wellness

4. Quality/Value

5. Supporting Local Markets

Research Areas

Questions?
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