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ABSTACT 

This article dealt with identifying the importance of heat stress in poultry flocks and the 

damages resulting from the production of eggs and meat and the spread of pathogens, in 

addition to that ways to mitigate the harmful effects of heat stress, including physiological, 

nutritional, engineering and genetics, in order to ensure preservation of the product and 

reduce damages. 
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 الملخص

تناولت هذه المقالة التعرف على اهمية الاجهاد الحراري في قطعان الدواجن والاضرار المترتبة على انتاج البيض 

واللحوم وانتشار المسببات المرضية اضافة الى ذلك السبل الكفيلة بالتخفيف من التأثيرات الضارة للاجهاد الحراري 

 والهندسية والوراثية بما يكفل الحفاض على المنتج وتقليل الاضرار.ومنها الفسلجية والتغذوية 
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INTRODUCTION 

Heat stress is a major problem in the poultry industry that affects the health In the poultry 

business. Heat stress is a serious concern that has a negative impact on the health and 

productivity of chickens. Because of heat stress, the U.S. chicken industry lost an estimated 

$128–$165 million between 2003 and 2008, and that number is expected to climb as the 

earth heats. Temperature extremes may cause hens to get overheated; leading to a condition 

known as "heat stress" It is the combination of several elements, including high ambient 

temperature and high environmental temperature, which causes heat stress. 

Heat stress in poultry: definition and causes 

The imbalance between the quantity of energy going from the bird's body to the surrounding 

environment and the amount of heat energy generated by the bird causes heat stress. To put 

it another way, heat stress is caused by a combination of environmental and bird-specific 

variables. Factors unique to certain species of bird (type - metabolic rate - thermoregulation 

mechanism). Factors that are beyond of the individual's control, such as (sunlight - thermal 

radiation - humidity - air temperature - air movement.) 

The ideal temperature for avian life 

The hypothalamus gland is one of the regions of the brain responsible for thermoregulation, 

begins to grow during the first week of a chick's life, which necessitates a high temperature 

of around (35-40 ℃). The ideal temperature for adult birds is between 19 and 24 ℃. 

The reasons why birds are more vulnerable to heat stress. 

Most of the body is covered in feathers with no sweat glands. The same body temperature 

increases as other varieties, reaching 40 ℃. The existence of a fatty layer beneath the skin 

that limits heat loss. 

Poultry's behavioral responses to heat stress 

 A variety of actions are used by birds when they are exposed to high temperatures, 

including :loss of appetite and consumption of less amounts of feed, which reduces food 

conversion rates , drinking larger quantities of water , raising the wings , panting , lying 

down, lethargy and lack of the movement. 
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Pictures (1, 2): Some of the actions birds engage in to combat heat exhaustion  

Physiological effects of heat stress in poultry 

Homeostasis relies on thermoregulation, which is regulated by the nervous, metabolic, and 

endocrine systems. The BMR may be calculated using variables such as body mass, 

confirmation, and morphological factors like fur color. Adaptive thermoregulatory skills 

let animals thrive under extreme conditions. When temperatures soar outside, birds make 

adjustments to their own behavior and physiology to try to keep their core temperature 

stable. When birds are under heat stress, they drink less, raise their wings higher, and go to 

cooler areas. The birds' air sacs allow them to regulate their body temperature using 

convection, evaporative heat loss, sweat, and the vasodilation process when the weather 

outside is cold and wet.Physiological  effects of heat stress in poultry could show as: 

 A- Oxidative stress: is one of the physiological disorders that occurs as a result of heat 

stress and occurs in the form of an increase in free radicals, which has severe damage to 

the cell components in the bodies of birds and in turn leads to health disorders and a 

decrease in growth and production rates. 

B - Acid-base imbalance: Because birds lack sweat glands and have feathers covering much 

of their bodies, they want to lower their body temperature, which causes them to expel 

more carbon dioxide. As a consequence, the birds' metabolism becomes more acidic, which 
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lowers their productivity.

 

Picture No. (3) Shows the acid-base imbalance under heat stress conditions 

C-Decreased thyroid hormone levels, which play a critical part in the body's metabolic and 

development processes. 

D- Birds' physiological reaction to heat stress includes a drop in muscle glycogen, an 

increase in respiratory rate, an enlargement of peripheral blood vessels, and a rise in 

anxiety. 

Heat exhaustion's detrimental impact on immunity and vigor 

 Poultry's immune systems are known to be affected by heat stress. Thus, infectious poultry 

illnesses, such as Newcastle Disease (ND) and Gumboro, are more prevalent throughout 

the summer in locations with warmer climates, as a consequence of this. Species of birds 

that is able to survive at very high temperatures. In addition, heat-stressed birds have lower 

levels of antibodies and white blood cells, putting them at greater risk of illness and 

increasing the breeder's financial burden P`t and the rate of death. 
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Picture No. (4) Shows a chicken infected with Newcastle disease 

 Heat stress has a negative impact on productivity 

Temperature, light, rainfall, humidity, and altitude are only few of the environmental 

elements that might affect an animal's diet. Intake may be affected by any of these variables 

alone or all together. The processes that regulate how much food is consumed and how 

much blood components are circulating are affected by the inverse connection between the 

amount of energy required and the effective temperature. High temperatures over the 

critical limits have also been shown to cause decreased feed intake, decreased feed 

conversion efficiency, and decreased body weight. Heat from an outside source or from a 

particular dynamic activity of feed has been seen to affect the rostral cooling center of the 

hypothalamus, which in turn stimulates the medial satiety center and inhibits the lateral 

appetite center. Reduced feed intake leads to poorer productivity and/or less efficient 

reproduction. High levels of sun radiation degrade the chemical makeup and meat quality 

of broiler chicks.Heat stress has a negative impact on productivity as shown in:   

1-Meat production and growth 

Broilers' fat deposition and meat quality are influenced by breed-dependent chronic heat 

exposure. Meat's chemical makeup and quality are also impacted. Chest muscles 

decreased in percentage, whereas thigh muscles increased in proportion. Due to the 

detrimental impact on muscle glycogen, the relative protein level is decreased. As a 

consequence, the body secretes the hormone cortisone in an effort to counteract the effects 

of overheating. Weight loss and a rise in the food conversion factor are also seen. 

2-Egg Production   

As a result of the decreased feed intake caused by heat stress, the animals' body weight and 

food conversion efficiency plummet, which in turn has an adverse effect on egg quality 

and quantity. As a result, the quantity and size of eggs produced decreases as a result of 

lower calcium and protein levels in the blood. The quality of the egg shell will be 

compromised, and the risk of breaking will grow, as will the difficulty of handling and 

storing the eggs if calcium levels drop and gasping increases. 
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Picture No( .5 )shows the low quality of eggs as a result of heat stress  

 

Reproductive Traits:  

 The synthesis of sex hormones is significantly impacted by heat stress in male and female, 

resulting in decreased sexual activity and reduced fertility. Sperm quality, concentration, 

and vitality in male semen decline under conditions of heat stress. Females exposed to heat 

stress have fewer eggs and a smaller ovary, which may explain the reduced fertility and 

low egg weight seen in these women. Egg hatching rates and the number of fledglings 

produced are both affected by poorer quality shells and an increase in the likelihood of 

breakage. 
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Several strategies exist for alleviating hens' heat discomfort. 

 The capacity of different chicken breeds to endure heat stress varies widely, making 

genetic improvement an important strategy for dealing with the problem. Dwarfism and a 

nipple gene. Genes like these may be included into marker-assisted selective breeding to 

create strains that are both productive and resilient in the face of extreme heat. Rationing 

food and avoiding feeding during high temperatures are two methods used to prevent heat 

stress. It's best to feed animals in the early morning or late evening to keep them cooler 

throughout the day. Feeding birds during the cooler hours of the day has been shown to 

increase production and lessen their sensation of heat stress. By incorporating water into 

the diet, wet feeding increases the quantity of water the bird is exposed to and lowers the 

viscosity of the bird's alimentary canal, resulting in a more efficient digestion process. Pre-

digestion, absorption of nutrients from the intestines, and enzymatic digestion of the feed 

are all boosted by this supplement. Additionally, increased egg production and egg weight 

of laying hens resulted from the use of wet feeding on broiler birds. Heat stress in chickens 

may be somewhat mitigated by feeding them high-energy meals rich in fat. In comparison 

to proteins and carbs, lipids create less heat during metabolism. As a result, increasing 

dietary fat intake is a tried-and-true method for combating the debilitating effects of heat 

stress in hot climes. In addition, birds benefit from the addition of mineral salts and 

vitamins, both of which are excellent for them. 

Table No. (1) Shows some vitamins and mineral elements and their effects on birds 

exposed to heat stress 

additive Potentially useful for heat-stressed birds. 

Vitamin C 
Poultry growth, egg quality, immunological response, and antioxidant status may all be 

improved by better nutrition. 

Vitamin A Increase laying hens' live weight, feed efficiency, and egg output. 

zinc 

Vitamin C and vitamin E levels in the eggshells of laying hens may improve eggshell 

thickness and reduce eggshell defects, as well as improve quail's live weight gain, feed 

intake, and carcass netting ratio. 

selenium 
Egg output, egg weight, and egg shell strength in laying hens were all improved, as were 

the birds feed intake, body weight, and egg production. 

Chromium 
weight gain, feed intake, and carcass quality are all improved. Increase insulin levels in 

broilers by decreasing corticosterone levels and boosting insulin levels 

When designing a chicken coop, keep in mind the following: 
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 Because of the increased heat stress caused by a dense population of birds, it is critical to 

maintain enough floor space for each bird. Air movement in chicken houses is critical not only 

for maintaining correct levels of oxygen, carbon dioxide, ammonia, and moisture in the air, but 

also for preventing excessive heat buildup in poultry houses during hot weather via convective 

heat loss. In order to lessen the intensity of heat surrounding the fields, green spaces and trees 

should be planted around the fields. Fans are used in conjunction with water sprinklers to 

counteract the rise in humidity that occurs as a result of the sprinklers' operation. 

 

Picture No( .6 )shows the use of water spray to reduce heat stress in poultry houses  

As a result of this, the roof should be constructed in the form of a triangle. The field's width 

ranges from 10 to 12 meters. The walls and ceilings should be covered with a heat-

insulating material. It is best to paint the surfaces white so that the sun's rays can bounce 

off of them. The ceiling-to-floor distance cannot be less than 4 m. 
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Picture No. (7) Shows a design for a poultry house 

 Conclusions  

Chicken producers lose billions of dollars each year due to the detrimental effects of heat 

stress on poultry productivity. Heat stress is likely to worsen in the future as a result of 

increased temperatures brought on by climate change. In addition to decreasing meat and 

egg production, heat stress also has significant impacts on reproductive efficiency, fertility, 

and hatching rates in birds that are bred for meat or eggs. Egg quality, yolk color, eggshell 

thickness, nutritional value, and storage time are all impacted by excessive heat exposure 

during the production process. Meat quality, chemical composition, flavor, and nutritional 

value are all adversely affected by heat stress. The synthesis of sex hormones, both male 

and female, is adversely affected by heat stress, which results in a drop in sexual activity 

and a decrease in fertility. The quality, concentration, and vitality of sperm in the male 

semen decreases as a result of heat stress. Females subjected to heat stress had fewer eggs 

and a smaller ovary, according to research. Genetic enhancement employing genes that 

boost a bird's capacity to resist heat stress, such as a naked neck and curling feathers, 

together with adequate food, housing, and care, may be an effective way to alleviate heat 

stress in birds. 

 

 

 

 



Vol. (13) No. (4) 2022ــــــــــــــــــ  .J. of Kirkuk Univ. for Agri. Sciـــــــــــــــــ ــــــــــــــــ   
 

125 
 

References 

 Badruzzaman, A. T. M., Noor, M., Mamun, M. A. L., Husna, A., Islam, K. 

M., Alam, K. J., & Rahman, M. M. (2015). Prevalence of diseases in 

commercial chickens at Sylhet Division of Bangladesh. Int. Clin. Pathol. J, 1(5), 

00023 

 Bartlett, J. R., & Smith, M. O. (2003). E_ects of di_erent levels of zinc on the 

performance and immunocompetence of broilers under heat stress. Poult. Sci, 82, 

1580–1588. 

 Butcher, G. D., & Miles, R. (2012). Heat stress management in broilers, VM65 

series of the Veterinary Medicine-Large Animal Clinical Sciences Department, 

Florid Cooperative Extension Service. Institute of Food and Agricultural 

Sciences, University of Florida. 

 Chen, Z. Y., Gan, J. K., Xiao, X., Jiang, L. Y., Zhang, X. Q., & Luo, Q. B. 

(2013). The association of SNPs in Hsp90β gene 5′ flanking region with thermo 

tolerance traits and tissue mRNA expression in two chicken breeds. Mol. Biol. 

Rep., 40(9), 5295-5306 

 Das, R., Naha, B. C., & Sailo, L. (2014). Effect of heat stress on poultry 

production and different strategies for its amelioration. Poult. Tech., 9, 38–40. 

 Ebeid, T. A., Suzuki, T., & Sugiyama, T. (2012). High ambient temperature 

influences eggshell quality and calbindin-D28k localization of eggshell gland and 

all intestinal segments of laying hens. Poult.Sci., 91(9), 2282–2287. 

 Etches, R. J., John, T. M., & Gibbins, A. M. V. (2008). Behavioural, 

physiological, neuroendocrine and molecular responses to heat stress. In Poultry 

production in hot climates (pp. 48–79). Wallingford: CABI. 

 Ghazi, S. H., Habibian, M., Moeini, M. M., & Abdolmohammadi, A. R. 

(2012). Effects of di_erent levels of organic and inorganic chromium on growth 

performance and immunocompetence of broilers under heat stress. Biol. Trace 

Elem. Res, 146, 309–317. 

 Jahanian, R., & Rasouli, E. (2015). Dietary chromium methionine 

supplementation could alleviate immunosuppressive . effects of heat stress in 

broiler chicks. J. Anim. Sci, 93, 3355–3363. 

 Khan, R. U., Naz, S., Nikousefat, Z., Selvaggi, M., Laudadio, V., & Tufarelli, 

V. (2012). E_ect of ascorbic acid in heat-stressed poultry. World’s Poult. Sci. J, 

68, 477–490. 

 Kilic, I., & Simsek, E. (2013). The effects of heat stress on egg production and 

quality of laying hens. J Anim Vet Adv, 12(1), 42-47 

 Lara, L. J., & Rostagno, M. H. (2013). Impact of Heat Stress on Poultry 

Production. Animals, 3(2). 



Vol. (13) No. (4) 2022ــــــــــــــــــ  .J. of Kirkuk Univ. for Agri. Sciـــــــــــــــــ ــــــــــــــــ   
 

126 
 

 Lin, H., Jiao, H. C., Buyse, J., & Decuypere, E. (2006). Strategies for 

preventing heat stress in poultry. World’s Poult. Sci. J, 62(1), 71–86. 

 Lu, Q., Wen, J., & Zhang, H. (2007). Effect of chronic heat exposure on fat 

deposition and meat quality in two genetic types of chicken. Poult. Sci., 86(6), 

1059–1064. 

 Musharaf, N. A., & Latshaw, J. D. (1999). Heat increment as a_ected by protein 

and amino acid nutrition. World’s Poult. Sci. J, 55, 233–240. 

 Naga Raja Kumari, K., & Narendra Nath, D. (2018). Ameliorative measures to 

counter heat stress in poultry. World’s Poult. Sci. J, 74(1), 117–130. 

 Nidamanuri, A. L., Murugesan, S., & Mahapatra, R. K. (2017). Effect of heat 

stress on physiological parameters of layers-a review. Int J Livestock Res 7:1–17 

 Njoku, P. C. (1986). E_ect of dietary ascorbic acid (vitamin C) supplementation 

on the performance of broiler chickens in a tropical environment. Anim. Feed Sci. 

Technol, 16, 17–24. 

 Obidi, J. A., Onyeanusi, B. I., Rekwot, P. I., Ayo, J. O., & Dzenda, T. (2008). 

Seasonal variations in seminal characteristics of Shikabrown breeder cocks. Int. J. 

Poult. Sci., 7(12), 1219-1223 

 Quinteiro-Filho, W. M., Ribeiro, A., Ferraz-de-Paula, V., Pinheiro, M. L., 

Sakai, M., Sá, L. R. M., Palermo-Neto, J. (2010). Heat stress impairs 

performance parameters, induces intestinal injury, and decreases macrophage 

activity in broiler chickens. Poult. Sci., 89(9), 1905–1914. 

 Rao, S. V. R., Prakash, B., Raju, M. V. L. N., Panda, A. K., Kumari, R. K., & 

Reddy, E. P. K. (2016). Effect of supplementing organic forms of zinc, selenium 

and chromium on performance, anti-oxidant and immune responses in broiler 

chicken reared in tropical summer. Biol. Trace Elem. Res, 172(2), 511–520. 

 Saeed, M., Abbas, G., Alagawany, M., Alikamboh, A., Abd El-Hack, E., 

Khafaga, A. F., & Chao, S. (2019). Heat stress management in poultry farms: 

acomprehensive overview. J Therm Biol, 84, 414–425. 

 Sahin, K., Onderci, M., Sahin, N., Gursu, M. F., & Kucuk, O. (2003). Dietary 

vitamin C and folic acid supplementation ameliorates the detrimental effects of 

heat stress in Japanese quail. J. Nutr, 133, 1882–1886. 

 Sahin, K., Sahin, N., Onderci, M., Gursu, F., & Cikim, G. (2002). Optimal 

dietary concentration of chromium for alleviating the effect of heat stress on 

growth, carcass qualities, and some serum metabolites of broiler chickens. Biol. 

Trace Elem. Res, 89, 53–64. 

 Sahin, N., Onderci, M., Sahin, K., & Kucuk, O. (2008). Supplementation with 

organic or inorganic selenium in heat-distressed quail. Biol. Trace Elem, 122(3), 

229–237. 

 Shariatmadari, F., & Forbes, J. M. (2005). Performance of broiler chickens 

given whey in the food and/or drinking water. Bri. Poult Sci., 46(4), 498–505. 



Vol. (13) No. (4) 2022ــــــــــــــــــ  .J. of Kirkuk Univ. for Agri. Sciـــــــــــــــــ ــــــــــــــــ   
 

127 
 

 Smith, S. M., & Vale, W. W. (2006). The role of the hypothalamic-pituitary-

adrenal axis in neuroendocrine responses to stress. Dialogues Clin Neurosci, 8(4), 

383–395. 

 Souza-Junior, J. B. F., Oliveira, V. R. M., Arruda, A. M. V., Silva, A. M., & 

Costa, L. L. M. (2015). The relationship between corn particle size and 

thermoregulation of laying hens in an equatorial semi-arid environment. Int J 

Biometeorol, 59, 121–125. 

 Syafwan, S., Kwakkel, R. P., & Group, A. N. (2011). Heat stress and feeding 

strategies in meat- type chickens. World’s Poult. Sci. Assoc, 67, 653–674. 

 Vandana, G. D., Sejian, V., Lees, A. M., Pragna, P., Silpa, M. V., & Maloney, 

S. K. (2021). Heat stress and poultry production: impact and amelioration. Int J 

Biometeorol, 65(2), 163–179. 

 Zaboli, G., Huang, X., Feng, X., & Ahn, D. U. (2019). How can heat stress affect 

chicken meat quality? – a review. Poult. Sci., 98(3), 1551–1556.  


