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MANAGING HEAT STRESS IN RANGELAND CATTLE

ADRI JOLLY AND CLAY BURSON

This issue of “Rangeland Issues” outlines the challenges cattle producers face when 

summer’s long, hot spells settle over ranch country.  Unfortunately, hot weather can 

have significant effects on beef cattle production.  Hopefully, this publication will give 

ranchers insight on the impact excessive temperatures have on cattle and provide 

some ideas for coping with the dog days of summer.  

Clay Burson is graduate student at Texas Tech University pursuing a master’s degree 

in ruminant nutrition. Burson devoted considerable time and effort in assisting in the 

writing and production of this issue.  The National Ranching Heritage Center is very 

appreciative for his willingness to provide valuable information and be interviewed for 

this issue. Adri Jolly is a student worker at the National Ranching Heritage Center.  

Jolly assists with the writing and production of “Rangeland Issues” as well as writing 

responsibilities for “Ranch Record” magazine.     

Death, Taxes and Hot Weather 

If there’s one thing that’s as unavoidable as death and taxes it’s that hot weather is 

around the corner. Regardless if you’re in south Texas or Wyoming it’s likely you’ll 

experience stifling temperatures sometime between Easter and Thanksgiving.  While 

Executive Director’s Note

Rangeland Issues, graciously underwritten by the Don and Kay Cash Foundation, is a 

collaborative effort between the College of Agricultural Sciences & Natural Resources at Texas 

Tech University and the National Ranching Heritage Center (NRHC).  Last year, the decision 

was made to review the process of for topic selection as well as drafting and editing for this 

important publication.  We are proud to resume publication of Rangeland Issues in a format  

that  we hope you will find more informative and enjoyable.  The publication of quarterly  

issues will resume.   

We want your feedback.  Please email, call or write and let me know what you like about 

Rangeland Issues, and what we can do to improve.  Your comments will be very much appreciated. 

With best regards, 

Matt Brockman
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ranchers typically associate excessive heat with adverse impacts 

on pastures, another important component of their operation 

suffers – their cattle. It’s been estimated that the U.S. beef 

cattle industry loses as much as $370 million each year to the 

effects of heat and humidity, (St-Pierre et al., 2003). Cattle 

on rangeland can’t escape the heat, but producers should be 

mindful of how heat impacts the productivity of their livestock 

and take measures to mitigate its effects, when possible.

What is Heat Stress – When Does it Occur?    

Heat stress occurs when an animal’s natural mechanisms to 

moderate the impact of high temperatures and humidity fail to 

keep it in what’s known as the “thermoneutral zone.” An animal 

is considered to be in its thermoneutral zone when it does not 

need to devote energy to staying warm or cool. Obviously, the 

less stressful the environment, the more efficient and productive 

the brood cow or stocker calf.  When excessive temperatures 

begin forcing cattle out of their thermoneutral zone those 

natural mechanisms kick in.  Respiration and heart rate increase 

and sometimes a bovine will pant. When they devote this extra 

energy to cool themselves feed intake typically declines and 

production suffers.

The Danger Zone 

Unless you ranch north of the Canadian border, unpleasantly hot 

temperatures can find you in almost any month on the calendar.  The 

hard part is knowing when to worry about heat stress.  The occasional 

hot day in late winter or early spring is not a major concern as cattle 

usually cool within hours of a temperature spike.  Duration of heat – 

when nighttime temperatures fail to give and animal reprieve – is when 

heat and humidity’s impacts begin to strain an animal’s performance.       

For starters, a gauge known as the Temperature Humidity Index 

(THI), outlined in Table 1, is a helpful starting point for knowing where 

one stands with hot weather.  Combining humidity and temperature 

into a simple numeric measurement, the THI system is a proven and 

practical tool for ranchers.  

“THI is the standard to assess the degree of intensity to which cattle 

experience thermal stress,” says Clay Burson, graduate student at Texas 

Tech University’s College of Agricultural Sciences and Natural Resources.   

Generally, a THI of 75 is an important threshold in determining 

if a cow is beginning to experience problems remaining in her 

thermoneutral zone. Higher numbers on the scale indicate increasing 

difficulty for her system to cope.  

Time spent in elevated THIs is an important factor impacting cattle 

performance.  Just 48 hours of excessive heat and humidity with THIs 

Table 1. Adapted from The Samuel Roberts Noble Foundation

remaining above 75 can be problematic. THI readings above 75 for 

periods exceeding 72 hours, place cattle in a serious state of distress. 

As THIs rise, it takes an animal longer to physiologically recover, thus 

shorter, summer nights are sometimes inadequate to allow a cow’s 

system to recoup.

While it’s easy to assume heat stress is a South Texas problem, almost 

any cattle producer in the lower 48 should take heed.  Amarillo, Texas 

recorded THIs exceeding 75 for all but two days in August, 2013. 

Greeley, Colo., was in the highest heat stress risk classification – above 

84 - for 11 days during summer of 2013.   

Obviously, the phenomenon is compounded in the south.  Corpus 

Christi, Texas, recorded THIs in the highest classification for the entire 

month of July, 2013.   

The beef industry’s push to use genetics to enhance efficiency and 

productivity, in some respects, makes coping with hot weather more 

difficult.  While the modern-day beef animal is a genetic marvel for 

red meat yield and production efficiency, these improvements have 

likely exacerbated the effects of heat stress. In other words as today’s 

bigger, more muscular calves convert feed into lean muscle, they, 

typically, have more trouble remaining in their thermoneutral zone 

than their ancestors.     

Temperature Humidity Index
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Taking a Toll  

The arrival of summer’s excessive heat begins impacting cattle 

producers in a variety of ways.  Like most living creatures, a cow’s 

mind is not on eating when she’s uncomfortable.  Cattle tend to reduce 

dry matter intake (i.e. grass) when temperatures push them out of 

their thermoneutral zone.   Loss of appetite has a cascading effect 

on a cowherd resulting in lower body conditioning score, loss in milk 

production and reduced daily weight gain of calves. 

“It is increasingly challenging to satisfy the maintenance requirements 

of cattle, much less promote weight gain and reproduction when they’re 

exposed to higher levels of thermal stress,” says Burson.  

• Milk Production: Heat stressed brood cows have trouble producing 

enough milk to support optimal growth of a calf. 

“The loss in milk production is a product of a variety of physiological 

interactions,” says Burson. This phenomenon, in combination with 

reduced dry matter intake result in a prioritization for maintaining a 

stable body temperature, according to Burson.  Reduced feed intake 

accounts for approximately 35 to 50 percent of loss in milk production. 

Rising temperatures magnify the problem.  

• Growth Rates: Typically, cattle producers regard excessive 

temperatures as only affecting feedyard cattle.  The effect can hit a 

rancher in the pocketbook, too, as stockers and growing calves also 

reduce feed intake in hot temperatures. 

“Considering heat stress increases maintenance requirements in cattle, 

it makes sense that more energy is required to generate the same 

amount of growth relative to calves in their thermoneutral zone,” 

says Burson. The animal’s efforts to cope – increased respiration and 

sweating – cause the calf to devote more energy to functions other 

than weight gain. Together these factors cause stockers and nursing 

calves to sometimes preform poorly. 

• Reproduction: Reproduction and fertility become major concerns 

during excessive heat spells. Actually, reproduction is the first 

process to suffer when temperatures push breeding animals out 

of their thermoneutral zone.  Both bulls and cows are affected.   

Difficulty in detecting heat puts ranchers attempting to artificially 

inseminate cows into a guessing game.  Figure 1 shows the effects 

of heat stress on pregnant cattle.

 “It is challenging to breed cows during heat stress because it is 

difficult to detect estrus behavior and even if heat is detected, fewer 

cows conceive after insemination,” says Burson. Moreover, extended 

periods of thermal stress tend to suppress the libido of a herd sire. 

Semen count and mobility decrease, and, abnormal sperm increases 

in heat stress. Effects linger long after the heat subsides. 

ABILENE, TEXAS

Danger Emergency

May 10 days 7 days

June 7 days 23 days

July 4 days 22 days

August 3 days 27 days

AMARILLO, TEXAS

Danger Emergency

May 9 days 4 days

June 16 days 8 days

July 16 days 11 days

August 17 days 12 days

CORPUS CHRISTI, TEXAS

Danger Emergency

May 7 days 19 days

June 30 days

July 1 days 30 days

August 1 days 30 days

GREELY, COLORADO

Danger Emergency

May 2 days

June 13 days 1 day

July 16 days 6 days

August 17 days 5 days

2013 THI DATA

 4 rangeland issues (2014.1) 



“Due to the length of the spermatic cycle, semen quality does not 

return to normal levels until about two months after alleviation of 

the thermal stress,” says Burson.

Coping with Heat Stress

Circumstances being what they are when the July and August heat 

waves set in, there is often little for ranchers to do but pray and 

hope their livestock cope with the unrelenting temperatures as best 

as possible.  However, it doesn’t justify a “there’s nothing I can do” 

approach to the situation.  All producers should remain 

cognizant of some common sense measures that may 

prove to be practical in many situations.      

Cool, Clear Water 

Providing plenty of clean, accessible water should be 

priority one in hot weather. 

“Water is the most critical nutrient to consider during 

periods of thermal stress,” says Burson. On moderate 

weather days - temperatures at 60 degrees - a 

seven-month-old calf will drink about eight gallons of 

water.  On a 90-degree day that same calf will drink 

up to 15 gallons. Table 2 shows just how drastic water 

intake changes with heat.. It stands to reason that 

water is important for cattle to dissipate heat thus 

extra measures should be taken make it available, 

when possible.

“Consuming water,” says Burson, “is the quickest  

and most efficient way for cattle to reduce core  

body temperature.” 

Shade Seekers  

Cattle, like any other animal, are creatures of comfort thus shade is 

important for coping with hot temperatures.  Pastured cattle instinctively 

seek out trees to provide shade and stock-tanks to provide cooling. 

Some regions are blessed with more of these natural buffers than 

others.  Even though a rancher may feel they have adequate natural 

shade in the form of woody vegetation, removal of underbrush in areas 

where cattle congregate can provide greater airflow and help cattle cope 

with high temperatures.  

REPRODUCTION

Table 2. NRC for Beef Cattle, 2000
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Figure 1: Biggers, 1986; Oklahoma State University
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Cattlemen in areas with few trees and stock-tanks would be wise to look 

into ways to make up for their land’s lack of naturally heat alleviating 

factors.  Man-made shade, while thought to be costly, should be 

considered.  Adequate shade for cattle can be as simple as an open-

ended structure with at least an eight-foot ceiling. A durable cloth for 

shade can often be purchased at as little as 20 cents per square foot. 

“Sheet metal structures are the gold standard in terms of providing 

long-lasting relief from solar radiation,” said Burson. Any shade will help 

ease production losses. 

Cattle Care and Handling  

Sometimes the need to transport or process cattle during excessively 

hot days is unavoidable.  While such activities are discouraged, the Beef 

Quality Assurance (BQA) program’s Cattle Handling Guidelines provide 

cattle producers with useful recommendations for handling cattle in hot 

temperatures.    

BQA’s guidelines for heat stress recommend the producer consider 

temperature, humidity, wind speed, phenotype and the animal’s 

acclimation to high temperatures when making decisions about when 

and how to handle cattle. Put simply, cattle reared in hotter climates can 

withstand more heat.  

“In contrast to evolutionary adaptation, heat stress acclimation, within 

lifetime, is a physiological adjustment made by an animal which widens 

its dynamic regulatory range of body temperature,” says Burson.  

However, just because an animal has thrived in South Texas doesn’t 

mean the producer can throw caution to the wind when transporting 

or processing.  Overheating can be costly.  When external temperatures 

spike on an animal that’s already stressed, its internal efforts to 

prevent over-heating can cause some functions to shut down which is 

dangerous. Shutting down too many functions may be deadly.

BQA recommends working cattle when the THI is no greater than an 84. 

Burson advises producers to use the 84 level as an “extreme condition” 

preferring lower levels for processing and handling. While sometimes 

inconvenient, early mornings or late evenings are recommended for 

summertime cow work. Taking advantage of the cooler part of the day 

is always easier on cowboys and cattle. Shade and water sprinklers are 

recommended for handling facilities.   Again, abundant livestock water at 

processing and handling facilities is sometimes an overlooked necessity.  

Trucking and relocation can also be a concern.  Extended hauls, 

especially if loaded trucks are left idle for several hours, can be hard 

on both mature and immature cattle.  Night trips are preferable.  Heat 

acclimation is a factor to consider when accepting cattle unaccustomed 

to hot temperatures and humidity.  

“It may not be a sound practice to transport cattle from the North to 

South, especially during the summer,” says Burson. “Cattle that have 

adjusted to a cooler temperate will experience greater difficulty in 

adapting to a warmer climate and performance will suffer.” 

If there’s one thing that bugs a cattle producer, it is to see his cows 

fighting flies in the summertime. If his cattle could talk their complaints 

might be endless about the pesky insects.  Swishing tails, slinging heads 

and bunching together only compounds their challenge to control body 

temperature.  Producers should be mindful to maintain an effective fly 

control program to help cattle cope with hot weather.   

Know Your Cattle 

A rancher selects his or her genetics for a variety of reasons.  Mothering 

ability, milk production, daily weight gain and other personal preferences 

are all reasons a rancher chooses one breed-type over another. 

Both stocker and brood cow operators should use genetics to not 

only enhance value, but also address management challenges.  Heat 

tolerance should be a consideration for many producers.  

For decades the “eared cattle” – Brahman, Santa Gertrudis, Beefmaster, 

Brangus, etc. – have been used to help cope with heat stress. These Bos 

indicus breeds have several physiological adaptations that Bos taurus 

breeds do not. Thin skin, short hair and a greater ability to sweat make 

the Bos indicus breeds better heat tolerators.  Their digestive systems, it 

seems, also play an important role.    

“This reduction in metabolic and fermentation heat is primarily due to 

Photo by Clay Burson
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a relatively smaller gastrointestinal tract size,” Burson says. Bos indicus 

cattle also have lower fasting heat production, thus these breeds can 

spend more time grazing during summer months.    

Many ranchers claim to have four seasons in a matter of days or even 

hours.  These ranchers also likely experience frigid winters and scorching 

summers.  Bos taurus influenced cowherds cattle may be the more 

desirable choice, but when selecting summertime stockers, producers in 

these regions may want to select calves with a higher percentage of Bos 

indicus influence to take advantage of greater heat tolerance.  

Interestingly, Bos taurus cattle that have been exposed to heat stress 

will have a more heat adaptable phenotype. 

“Accelerated expression of heat shock proteins will characterize the 

homoeothermic response,” says Burson. 

Don’t Forget the Diet 

Dietary changes help cattle with heat tolerance. Grazing cattle consume 

a relatively high fiber diet. High fiber diets produce large amounts of the 

ruminal volatile fatty acid (VFA), acetate. 

“This VFA, (acetate)” said Burson, “is utilized with less metabolic 

efficiency than other VFAs.” 

Providing a high quality mineral will help performance. Through 

sweating and urination cattle lose potassium and sodium, necessary 

elements as they keep an electrolyte balance. Copper, magnesium and 

zinc may also need to be increased.  The addition of yeast culture to the 

mineral supplement can help increase dry matter intake. 

“The addition of yeast culture to the mineral supplement can help 

stimulate the ruminal and digestive environment in a manner which 

increases intake,” said Burson. There are a number of commercially 

available mineral supplements that contain strains of yeast culture such 

as, saccharomyces cerevisiae.

Conclusion

Long, hot summers are increasingly common for ranchers in the lower 

48 states.  While these unavoidable weather patterns cause cattle to 

struggle to reproduce and gain weight, ranchers should be aware of the 

impacts and, when possible, take action.  Like many aspects of ranching 

there are common sense measures available.  Providing or enhancing 

shade, adequate water supply, proper cattle care and handling and 

wise genetic selection are all management measures producers should 

consider in order to cope with heat stress and provide greater, long-

term returns.

Photo by Wyman Meinzer
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