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Introduction 

The poultry industry is the most demanding and major source of protein 

worldwide [1]. Poultry eggs and meat are the most consuming and nutritious 

products of poultry worldwide [2]. But the poultry industry is facing various 

issues that result in significant loss. High temperature is one of the biggest 

reasons for economic losses in poultry [3]. Extreme temperature leads to heat 

stress in birds and leads to increasing morbidity and mortality [4]. Birds show 

symptoms of heat stress like elevating their wings, closed eyes and sitting 

near to the ground, inactive and lethargic, lying down, increased water intake, 

decreased appetite, reduced body weight, increased cannibalism, drop in egg 

production and poor eggshell quality [5]. Extreme temperature results in the 

increased production of mitochondrial reactive oxygen species (ROS) in birds 

and leads to oxidative stress in muscles [6]. Heat stress majorly affects body 

temperature, performance, production, intestinal health, appetite, hormones, 

immune responses and fertility [7]. Heat stress can be classified as short-term 

(acute) and long-term (chronic) based on exposure duration.  

Broilers are highly susceptible to heat stress than layers and among broilers, 

males are more susceptible compared to females [8]. Poor managemental 

conditions like improper ventilation system, supply of water, nutrients may 

lead to drastic conditions and maximize the effect of heat stress and lead to 

other diseases as well. Proper ventilation and supplementation could be useful 

for minimizing the adverse effects of heat stress [9]. Feed additives such as 

minerals, vitamins, probiotics and phytochemicals (herbal products) are 

consistently used to control heat stress [10]. As disease and nutrition are 

closely linked so correct proportionate diet helps the birds to fight against any 

disease or adverse condition and increases their immunity and chances of 

survivability. In this article we discussed the negative effects and mitigating 

strategies of heat stress in chickens. 

Negative effect of heat stress on chickens: 
Throughout the world, the environmental temperature is increasing very fast 

with time and is critical for livestock [11]. High ambient temperature is the 

major cause of disturbances of systems in the chickens. Heat stress arises 

when the balance between the energy dissipates compared to the energy 

generated by the individual system is disturbed [12]. Chicken has no sweat 

glands, so face problems in the dissipation of heat from the body to the 

environment [13]. Heat removal is also difficult because of the high body 

temperature and fatty nature of chickens. They do so by panting and open 

mouth breathing to liberate the body heat. But by panting, the quality of 

eggshells was reduced because of excessive carbon dioxide loss [14]. By 

excessive loss of CO2 gas from their lungs, they face disturbance in acid-base 

balance [15]. Temperature has an inverse relationship with feed intake, the 

increase in temperature decreases the energy requirement and feed intake. But 

because of this, the requirements for minerals, protein and vitamins for birds 

do not decrease. This decreased feed intake directly affects production and 

reproduction because of altered endocrine status, reduction in nutrient intake 

and absorption. The quality of chicken meat also decreases by heat stress 

because it leads to a decline in pH, water holding capacity, impair meat color 

and tenderness [16]. It also results in soft, pale and exudative meat and leads 

to meat rejection. It alters the thyroid hormones of chicken, which cause an 

increase in the level of Ca2+ during contraction of muscles and leads to 

myopathy, rhabdomyolyses and muscle hypermetabolism [17]. Heat stress 

initially affects the gut health of birds because it is the primary organ that is 

exposed to any foreign material. It damages the integrity and morphology of 

the intestine and increases enteric permeability. Heat stress proceeds toward 

major problems of absorption of nutrients, translocation of bacteria, leakage 

of pathogens and disease outbreak. In this condition, intestinal mucosa is 

damaged because of reduced blood flow toward the gastrointestinal tract and 

causes hypoxia, which results in inflammation and elevated oxidative stress 

[18]. Heat stress greatly drops the egg quality of birds and their reproductive 

performance. High temperature and relative humidity cause decline in 

reproductive activity to lead to reproductive failure. This heat stress leads to 

hormones disturbance like decreased LH levels and hypothalamic 

gonadotropin-releasing hormone and affects fertility. All changes in the body 

of chicken after heat stress shown in Fig. 1. 

 
Fig. 1: Adverse effects of Heat stress on chickens 

Managemental and nutritional strategies for heat stress: 

Management of the poultry house is very necessary during heat stress [19]. It 

includes proper building, ventilation, humidity, temperature, cooling system 

and litter management. Poultry farms must be maximally insulated, especially 

their roof and its direction must be from east to west longitudinally and from 

north to south widely. This must be followed in warm areas to prevent birds 

from exposure to heat. Birds’ stocking density must be low in summer and 

avoid overcrowding of birds [20]. Moderately wet litter is effective in 

summer compared to dry and wet litter. But only managemental practices are 

not enough to control heat stress, so now nutritional management is also 

included with management. To control heat stress, dietary manipulation is 

gaining great concern nowadays. As you know, during heat stress, birds 

decline feed intake, so try to restrict their feed during extreme temperatures 

and offer them excess feed during cool hours [21]. Restricted feeding and 

providing cold water at that restricted time prove effective. One approach to 

reducing crude protein and increasing fat in diet is helpful in overcoming 

stress [22]. During heat stress lowers the activity of birds and offers them cold 

and plenty of water. The addition of salt to the cold water and salts, natural 

antioxidants, trace elements, minerals, probiotics and vitamins like E, C and 

B-complex to the diet is a very beneficial strategy during heat stress [23]. The 

advantage of vitamin C or E to the feed is that it reduces lipid peroxidation 

resulting from the increased body temperature of the bird and maintains the 

balance. The addition of herbs or phytochemicals in the birds’ feed is also 

gaining importance because it improves growth, efficiency of feed utilization, 

immunity, modulates the population of gut microflora and acts as an 

Climate change or global warming increasing in the coming years is the major issue that adversely affects livestock and poultry sector 

and leads to great economical losses. Heat stress induces negative physiological and behavioural symptoms in birds. It badly affects 

their metabolism, body temperature, performance, production, fertility, intestinal health, appetite, hormones and immunity. Birds’ 
respiration rate increases and appetite decreases. To overcome these adverse effects, there is a great need for good managemental 

strategies. Dietary manipulation and proper proportion of feed and water is one of the key factors to control heat stress. The addition of 

different feed additives, like vitamins, minerals, salts and phytochemicals, proves to be magnificent in balancing heat stress. 
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antioxidant. Feed pelleting is considered a friendly approach to reduce 

feeding stress. Pelleted feed increases feed consumption and digestibility, so 

directly improves growth and performance [24]. Benefits of feed pelleting 

include partial protein denaturation, enhanced protein and starch digestibility 

and metabolizable energy. During summer season avoid transportation, 

dubbing, debeaking and activities like this at peak hours of heat. Done all 

these activities during cool hours of day, mostly day and night [25].  

Conclusion 

Dramatic increase in temperature and reducing heat tolerance in current 

poultry genotypes are the major causes of emerging heat stress. This leads to 

severe economic losses by affecting the quantity and quality of eggs and 

meat. It also damages many internal systems of birds and makes them 

susceptible to other infections. There is a great need to find out and apply 

strategies that help to control heat stress in birds. Proper poultry house 

maintenance, diet and water management, nutrition and feed additives balance 

are the topmost strategies used so far to control heat stress and economic 

losses. In the future, it is expected that, by the introduction of new techniques 

and genetic selection, the issues of heat stress will be almost completely 

mitigated. 
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