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eat stress is one of the most consistent and costly environmental challenges in poultry 

production, affecting growth rate, egg output, feed efficiency and mortality across 

climates worldwide, not just in tropical regions. Unlike many disease threats, heat stress does 

not require a pathogen to cause serious losses it is a direct consequence of chickens' limited 

ability to cool themselves, combined with the metabolic heat load generated by modern, fast-

growing, high-producing genetic lines. Understanding why chickens struggle with heat and 

what practical steps reduce its impact is essential for anyone managing a flock through hot 

weather. 

Why Chickens Are Poorly Equipped to Handle Heat 
Chickens lack sweat glands, which is the primary cooling mechanism mammals rely on. 

Instead, they dissipate heat mainly through panting (evaporative cooling via the respiratory 

tract), radiating heat from exposed skin areas like the comb, wattles and legs and behavioral 

adjustments like spreading their wings away from the body and reducing activity. This 

limited toolkit becomes increasingly inadequate as ambient temperature rises and becomes 

almost completely ineffective once air temperature approaches or exceeds the bird's own 

body temperature, which sits around 41°C (106°F) in a healthy chicken a temperature far 

higher than most other domesticated livestock, which paradoxically means chickens have less 

of a thermal gradient to work with when trying to shed excess heat into a hot environment. 

Modern broiler genetics compound this vulnerability. Birds selected intensively for rapid 

growth generate substantial metabolic heat simply as a byproduct of their fast-growing 

muscle tissue, meaning today's broilers produce considerably more internal heat load at a 

given age than older, slower-growing genetic lines did. This is a core reason heat stress has 

become a more prominent management concern even in regions with historically moderate 

climates, as genetic lines have shifted toward ever-faster growth rates over recent decades. 

Recognizing Heat Stress in the Flock 
Early signs of heat stress include increased panting, wings held away from the body, reduced 

activity and huddling in shaded or cooler spots and a visible drop in feed consumption, since 

eating generates additional metabolic heat that stressed birds instinctively avoid. As heat 

stress progresses, birds may show open-mouth breathing, lethargy and in layers, a rapid 

decline in egg production and shell quality within just a day or two of severe heat exposure. 

In extreme cases, heat stress leads directly to mortality, particularly in birds with the highest 

metabolic heat load typically the largest, fastest-growing broilers in a flock, or the highest-

producing layers. 

The Physiological Chain of Heat Stress 
When a bird pants to cool itself, the increased respiratory rate causes excess carbon dioxide to 

be expelled from the blood, shifting blood pH toward alkaline (a condition called respiratory 

alkalosis). This pH shift disrupts the bicarbonate ion balance needed for normal eggshell 

calcification in layers, which is why heat stress causes a fairly immediate and pronounced 
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decline in shell quality, independent of any change in dietary calcium supply. Beyond shell 

effects, heat stress diverts blood flow toward the skin and extremities to aid heat radiation and 

away from the digestive tract, which reduces nutrient absorption efficiency precisely when 

the bird's reduced feed intake already means less total nutrient consumption a compounding 

effect that explains why heat stress periods often show disproportionately large drops in 

growth rate or egg output relative to how much feed intake actually declined. Prolonged or 

severe heat stress also suppresses immune function, making heat-stressed flocks more 

vulnerable to secondary infections during and after a heat event and chronic low-grade heat 

stress (as opposed to acute severe episodes) can quietly erode performance over an entire hot 

season without producing the dramatic, easily noticed symptoms of an acute crisis. 

Environmental Factors That Worsen Heat Stress 
Humidity: High humidity dramatically worsens the impact of heat because it directly 

undermines panting's effectiveness as a cooling mechanism evaporative cooling depends on 

moisture being able to evaporate from the respiratory tract into the surrounding air and this 

process slows sharply as ambient humidity rises. This is why the same air temperature can be 

far more dangerous to a flock in a humid coastal region than in a dry inland climate and why 

heat stress management strategies must account for humidity, not just temperature, when 

assessing risk. 

Stocking Density: Densely stocked housing concentrates metabolic heat output from many 

birds into a confined air space and also restricts each individual bird's ability to move to a 

cooler spot within the house. Reducing stocking density during hot seasons, where feasible, is 

one of the more straightforward interventions available, though it comes with an economic 

trade-off in reduced output per unit of housing space. 

Ventilation: Airflow across a bird's body significantly enhances heat loss even without 

lowering air temperature, since moving air increases the rate of evaporative and convective 

cooling from exposed skin surfaces. This is the underlying principle behind tunnel ventilation 

systems used in modern commercial poultry housing, which push large volumes of air 

lengthwise through a house at high velocity, creating a wind-chill-like cooling effect for the 

birds even when the incoming air itself is warm. 

Time of Day: Heat stress risk peaks during the hottest hours of the afternoon and is 

compounded when nighttime temperatures also remain elevated, since birds get no 

meaningful recovery period to dissipate accumulated heat load before the next hot cycle 

begins. Regions or seasons where nighttime lows stay high are generally associated with 

more severe cumulative heat stress impact than regions with a similar daytime peak 

temperature but a larger day-night temperature swing that allows birds to recover overnight. 

Management Strategies for Reducing Heat Stress Impact 
Housing and Ventilation Improvements: Proper insulation reduces heat transfer from a hot 

roof and walls into the living space. Reflective or light-colored roofing reduces solar heat 

absorption compared to dark roofing materials. Ridge vents, side curtains and mechanical 

ventilation systems (fans, tunnel ventilation) all improve airflow and heat removal. 

Evaporative cooling pads, commonly used in hot, dry climates, cool incoming air by passing 

it through water-saturated pads before it enters the house though this method loses 

effectiveness in humid climates, where the air is already close to saturated and has limited 

additional capacity to absorb moisture. 

Misting and Fogging Systems: Fine water misting or fogging systems can supplement 

ventilation by cooling the air directly through evaporation, though care is needed to use a fine 

enough droplet size that the water evaporates before wetting the birds or litter, since wet litter 

creates its own set of problems including ammonia buildup and increased disease pressure. 

Properly calibrated systems are typically combined with adequate airflow to carry the cooled, 

humidified air away efficiently. 

Feed and Water Management: Adjusting feeding schedules to concentrate feed availability 

during cooler parts of the day early morning and evening reduces the metabolic heat load 
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associated with digestion during peak heat hours. Some operations temporarily increase feed 

nutrient density (so birds consume fewer total calories worth of feed to meet requirements, 

generating less digestive heat) during severe heat events, though this requires careful 

formulation to avoid other nutritional imbalances. Ensuring water availability and flow rate 

are more than adequate is critical, since water consumption typically increases substantially 

during heat stress as birds attempt to compensate and any restriction in water access during 

hot weather can rapidly compound heat stress into a much more severe crisis. Cool, fresh 

water is also more readily consumed than water that has heated up sitting in exposed pipes or 

containers under direct sun. 

Electrolyte and Vitamin Supplementation: Electrolyte supplements, typically added to 

drinking water during heat events, help replace minerals lost through increased respiratory 

water loss and support the physiological adjustments birds are making to cope with heat 

stress. Vitamin C supplementation is also commonly used during heat stress periods while 

chickens can synthesize vitamin C endogenously under normal conditions, this synthesis 

capacity can become a limiting factor during the metabolic strain of heat stress and 

supplementation has been shown in various studies to provide some support for stressed 

birds, alongside broader antioxidant support that helps address the oxidative stress associated 

with heat exposure. 

Reducing Handling and Activity During Peak Heat: Non-essential handling, vaccination, 

weighing, or transport should be scheduled for the coolest parts of the day wherever possible, 

since these activities add stress and physical activity on top of an already elevated heat load, 

sharply increasing acute mortality risk if conducted during peak afternoon heat. 

Genetic and Breed Considerations: Some breeds and genetic lines show somewhat better 

heat tolerance than others, generally correlating with factors like feather coverage (birds with 

the naked-neck trait, for example, have reduced feather coverage on the neck that measurably 

improves heat dissipation) and overall metabolic rate. In regions with consistently high heat 

stress risk, breed selection is one factor worth weighing alongside growth rate and production 

potential, since the fastest-growing or highest-producing genetic line on paper may not 

deliver its full potential performance if it is also the most heat-vulnerable option available 

under local climate conditions. 

Heat Stress in Transport: Transport is a particularly high-risk period for heat stress, since 

birds are confined in crates with limited airflow, often in direct sun and cannot access water 

during the journey. Mortality during transport rises sharply during hot weather and 

management responses include scheduling transport during cooler hours, ensuring adequate 

spacing within transport crates rather than maximizing load density and minimizing the total 

duration birds spend in transit and holding before processing or delivery. 

Conclusion 
Heat stress in poultry is a predictable, recurring challenge rather than an occasional 

emergency and the farms that manage it best treat it that way building housing, ventilation, 

feeding schedules and handling protocols around anticipated hot-weather conditions rather 

than reacting only once a crisis is already underway. Because chickens have limited 

physiological tools for cooling themselves, the burden of heat stress management falls 

heavily on environmental and operational adjustments rather than the bird's own coping 

mechanisms. Understanding the specific chain of physiological effects from panting-induced 

blood pH shifts to reduced nutrient absorption to immune suppression helps explain why heat 

stress produces such disproportionate impacts on shell quality, growth rate and mortality 

relative to what a simple temperature reading might suggest and underscores why proactive 

ventilation, water access and scheduling adjustments deliver far better outcomes than reactive 

measures taken only after visible distress appears in the flock. 


