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Beef cattle in the world
•> 50% cattle in the world – maintained in hot and humid 

environments 
• including ~ 40% of beef cows in US

Global distribution of cattle



Bos Indicus cattle
• Approximately 80% of global beef production is Bos Indicus based. 

Bos indicus germplasm:
• Critical role in US and 

worldwide beef production 
• Particularly when used as part 

of a well-structured 
crossbreeding program 

• Adapted to heat and humidity

• Resistant (or at least tolerant) to 
internal and external parasites

• In crossbreeding systems 
produce improved cattle:

• Fertile

• Gain well 

• Long lived



• Top priority for beef industry
▪ Great power to influence demand 

▪ Can be improved

• V. important for B. indicus 
crosses 
▪ Routinely penalized for relatively 

low marbling score.

▪ Routinely penalized for perceived

inadequate tenderness

• Climatic stress - major limiting 
factor of production efficiency 

• Genomic tools can help select

▪ Animals with superior ability for 
both thermal adaptation and 
food production 

▪ Energy-efficient, sustainable

approach to meet the challenge 
of global climate change.

Meat Quality Thermotolerance

Two areas of interest



Meat
quality



Meat Quality

USDA grading system 

Based on marbling 
and maturity

Limited in predicting 
eating quality 

Tenderness

Genomic Tests

Developed on            
B. Taurus data

Limited prediction in 
B. Indicus -influenced

Need to be 
breed specific



1

2

3

4

5

6

7

8

9

10

0.5 1.5 2.5 3.5 4.5 5.5

W
B

SF
, k

g

Prime
5.6%               47.1%            32.1%             10.8%            3.4%              1.2%    

Tenderness by USDA Quality Grade

Choice +ChoiceChoice -SelectStandard

(N = 1,366)
UF MAB

15%

37%48%

Tender



Variation in WBSF – by breed

0

5

10

15

20

25

30

N
u

m
b

e
rs

UF Angus

WBSF, kg



Variation in WBSF – by breed
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Genetic tests  
Tenderness



Genomics Tests

SNP – genetic marker
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Thermo-
tolerance



In response to heat stress,                              
cattle will regulate:

Goal: Develop genomic tools to select 

for superior ability for both thermal 

adaptation and food production. 

Heat Production

• Modulating basal 
metabolic rate

• Changing: feed intake, 

growth, lactation, activity

Heat Exchange

• Blood flow to the skin

• Evaporative heat loss 
through sweating & panting



Breed effect on body temperature
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Factors important in thermotolerance
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Factors important in thermotolerance
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Factors important in thermotolerance
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Take-home points

Meat Quality

• The USDA grading system (marbling 
and maturity) - limited in predicting 

eating quality (tenderness).

• Existing genomic tests, developed 
mostly on Bos Taurus data, are not 

predictive in our Brahman
influenced cattle populations.

Thermotolerance

• Selection for production ignoring 

adaptability = animals 
more sensitive to heat stress

• Variation in coat and skin
properties = allows selection for 
increased thermotolerance 
without affecting production. 

Population Specific 
Genomic Tools
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