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What is the goal? 
• Everything has to go right
• Consistent high marbling isn’t an accident
• Husbandry, Genetics, Nutrition 



Animal welfare
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How do you maximize
cattle comfort?



What do consumers think about animal 
welfare?



How differences in frames of reference 
change assessments of animal welfare

• Differences between farmers’ and 
citizens’ perceived importance of 
various welfare attributes

• Ability to engage in natural 
behavior showed the biggest gap 
between interest groups 

(Vanhonakcer et al., 2008)



One area that impacts cattle performance 
& comfort........



Thermoneutral Zone (TNZ)

Ames, 1980

• Environment where 
the animal achieves 
maximal comfort 
and performance 

Ames, 1980



Cattle Care Outside TNZ
• Steps taken to minimize environmental impacts
• Often seen as an added cost
• Or is it an investment in the animal to reach its genetic potential?



Environmental Stress- Hot
• ~$369 Million/year in 

losses to the Beef Industry 
(St. Pierre et al 2003 study)

• Decrease Intake
• Increase Maintenance
• Potential for Mortality
• Decreased Fertility



Animal Responses to Heat Stress
• Physiologic response
• ↑ body temperature
• ↑ respiration rate
• ↑ panting 
• ↑ sweating (minimal)

• Behavioral response
• ↓ DMI
• ↑ standing
• ↑ water intake
• ↑shade seeking

Robertshaw, 2006; Bernabucci et al., 2010; 
Edwards-Calloway et al., 2021



Factors of Heat Stress
• Temperature
• Humidity
• Wind speed
• Solar radiation (cloud cover) 
• Cumulative Heat Load
• Accumulate heat during day 
• Dissipate at night*****



Heat stress negatively impacts cattle performance
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Mean responses of operators, veterinarians, and 
nutritionists were within this range



Heat stress negatively impacts cattle welfare
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Heat stress negatively impacts carcass quality
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Despite its importance, we do not know a lot 
about adoption or perception of heat stress 
mitigation strategies across the feedlot 
industry

Strategies generally focus on:
1) Adjusting feed
2) Water
3) Environment modifications
4) Handling changes

(Brown-Brandl, 2018)



Recent survey on perceptions and use of 
heat stress mitigation strategies

The majority of respondents said they utilize or recommend heat 
mitigation strategies

Fewer had a written protocol describing implementation



What types of strategies did they use? 
modifying feeding strategies



High
•High fiber roughages
•low quality hay or straw

Mod
•Grains/highly digestible roughages
•silage

Low
•Fats
•Oils

Ration Composition and Heat Production



Materials and Methods
• Shade (SH)
• Randomly allocated 
• 12.19 × 12.19 m2

• Covered 2 pens 
• Provided 7.2 ± 0.6 m2 shade area per 

animal

• No Shade (NSH) 



Dietary Treatment

LIM ADLIB



Receiving Experiment Conclusions

Limit-feeding
• ↑ ADG 4%
• ↑ G:F 42%
• ↓ Water usage 12%
• ↓ Mean panting score

Shade
– ↑ BW
– ↑ ADG 7%
– ↑ DMI 6%
– ↑ G:F 4%
– ↓ Water usage 11%
– ↓ Mean panting score
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How effective as it relates to minimizing the effects 
of heat stress is changing feeding strategies
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Mean responses of operators, veterinarians, and 
nutritionists were within this range



What types of strategies did they use? 
water



Sprinklers

• Can be useful if used correctly
• Wet the animal and pen/Don’t mist
• Droplet size matters (150 micron diameter)

• Very early in morning or overnight
• Helps with overnight cooling before peak heat load
• Cools pen floor

• Not for use in the middle of the day
• Increases humidity in the pen microenvironment



Sprinkler’s Effects?
• Improved feed conversion
• Reduced panting scores
• Reduced pen floor temperatures

Nebraska Beef Cattle Reports. (2001). 292. 
Int J Biometeorol (2007) 51:541–551



How effective as it relates to minimizing the effects 
of heat stress is using a sprinkler system
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Mean responses of operators, veterinarians, and 
nutritionists were within this range
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Bedding??

Treatment Avg. Face Temp 
(°F)

Ambient Temp 
(°F)

Bare Floor 137 97

6” Manure 137 97

6” Straw 112 97



Environmental Stress-Cold
• Increases in energy 

requirement
• Storms, blizzards disrupt 

feeding behavior



Got a Plan?



                                                                    

                                                 

Good bedding pack composts, 
providing heat for cattle comfort 
 

Bedding also improves pen
conditions & minimizes
manure tag on the hide



Impact of Bedding Cattle During Winter 
Months 

• SDSU 
• ~4lbs bedding/hd
• Increased DMI, G:F, ADG
• Decreased Maintenance 
• 35 less days on feed 

Animals 2020, 10, 1766





Animal welfare to improve 
performance

Winter time mud ADG losses

No mud   0%
Dewclaw deep  7%
Shin deep  14%
Below hock  21%
Hock deep  28%
Belly deep  35% 

1991, Beef Feeder, UNL



Mud
• Mud effects well established 

1976





What types of strategies did they use? 
handling changes



What happens downstream when shipping 
times change?

n = 637 slaughter lots

82,469 cattle!!

1THI score was calculated using the equation: THI = 0.8*T + RH*(T-14.4) + 46.4 where T is ambient or dry-bulb 
temperature (°C) and RH is relative humidity expressed as a proportion (LiveCorp and Meat and Livestock Australia, 
2023).2Temperature and humidity used to calculate THI, precipitation and wind speed were recorded using an online 
commercial weather service (Weather Underground, San Francisco, CA, USA).

This project was supported by the Agriculture & Food Research Initiative Competitive Grant no. 2019-67015-
29578 from the USDA National Institute of Food and Agriculture.



Do these pre-slaughter management 
factors impact cattle comfort?

Mobility impacts cattle comfort at the plant (and economics)
As time to unload increased, the odds of having impaired mobility 
increased.

Carcass quality impact
As lairage time increased, the estimated odds of a carcass being 
classified as a dark cutter increased
 



How do we maximize comfort & 
performance at the plant?

• Plants use at least one type of 
heat mitigation strategy – many 
use multiple
• Survey sample:
• Most common (81%) use 

sprinklers or misters
• Followed by shade (33%) and fans 

(19%)

(Davis et al., 2022)



How do we maximize comfort & 
performance at the plant?



What resources would be helpful to you in 
regard to managing heat stress? 

Monitoring Resources
“We need better tools to predict heat stress. To me it’s more about 
how drastic the change is and how long cattle have had to 
acclimate.”
“An easy to use heat stress dashboard that predicts heat stress (THI) 
events.”



Kansas Mesonet
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What resources would be beneficial 
to the industry to deal with heat/cold 

stress challenges?



Questions?
tarpoff@ksu.edu
lily.edwards-callaway@colostate.edu 

mailto:tarpoff@ksu.edu
mailto:lily.Edwards-callaway@colostate.edu

