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ADAPTIVE MECHANISMS OF FARM ANIMALS TO 
HEAT STRESS UNDER MODERN CLIMATE 
CONDITIONS 
 

Global climate change is accompanied by an increasing frequency of heat waves and 
prolonged periods of elevated temperature, which substantially affect livestock production 
systems. Heat stress is currently considered one of the major limiting factors for 
maintaining animal productivity, welfare and economic efficiency, particularly in regions 
characterized by continental climate conditions. Therefore, understanding adaptive 
mechanisms and developing effective management strategies are critical for modern 
animal husbandry [1, 7]. 

Under such climatic pressure, animals initiate a complex chain of physiological and 
behavioural responses aimed at maintaining internal homeostasis. Elevated ambient 
temperature and humidity disrupt thermoregulation and lead to complex physiological 
responses, including reduced feed intake, altered metabolism, decreased milk production 
and changes in animal behaviour. Animals exposed to heat stress tend to reduce activity, 
modify feeding patterns and increase water consumption in an attempt to maintain thermal 
balance. Studies demonstrate strong relationships between microclimate parameters, 
behavioural changes and productivity indicators in both cattle and pigs [3]. 

Because these responses are closely linked to environmental conditions inside 
livestock buildings, accurate evaluation of microclimate becomes essential for preventive 
management. The temperature-humidity index (THI) is widely used as a practical indicator 
for evaluating heat load risk in livestock buildings. Its application allows timely 
identification of stress conditions and supports the design of adaptive housing systems, 
including ventilation improvement, cooling technologies and optimization of barn 
structures [4, 5]. Proper climate control reduces productivity losses and contributes to 
improved animal comfort. 

However, effective management requires not only environmental assessment but 
also continuous monitoring of animal responses. Modern approaches emphasize non-
invasive monitoring methods that enable continuous assessment of animal responses 
without additional stress. Behavioural monitoring, body surface temperature assessment 
and automated sensor systems provide valuable tools for early detection of heat stress and 
management adjustments [1]. 
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At the same time, physiological disturbances caused by thermal load extend beyond 
visible behavioural changes and involve deeper metabolic and immune processes. Heat 
stress is also associated with oxidative imbalance, which negatively influences immune 
competence and reproductive performance. Monitoring oxidant and antioxidant status is 
therefore an important component of preventive health strategies, enabling early 
correction of stress-induced physiological disturbances [6]. 

In parallel with environmental control and physiological monitoring, nutritional 
management becomes another key component of adaptation support. Feeding strategies 
also play a crucial role in strengthening adaptive capacity. Research demonstrates that 
phytogenic feed additives and biologically active supplements improve immune status, 
colostrum quality and growth performance of young animals, thus enhancing resistance to 
environmental challenges [2]. Proper nutritional management contributes to maintaining 
productivity even under stressful climatic conditions. 

Finally, the effectiveness of all these measures depends on the overall production 
system and housing technologies applied on farms. Long-term studies confirm that 
housing technologies and management systems influence productive longevity and health 
of high-yielding cattle. Optimizing environmental conditions and production systems 
therefore remains a key factor in ensuring sustainable livestock production [8]. 

Conclusions. Adaptive responses of farm animals to heat stress involve behavioural, 
physiological, metabolic and immune mechanisms that are strongly influenced by housing 
conditions, nutrition and management practices. The integration of climate monitoring, 
adaptive feeding strategies and modern livestock management technologies is essential to 
maintain productivity and welfare under current climate challenges. Future development 
of livestock production must focus on combining scientific advances with practical 
management solutions to enhance resilience and sustainability. 
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