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ADAPTIVE RESPONSES OF FARM ANIMALS TO
HEAT STRESS UNDER MODERN LIVESTOCK
CONDITIONS

Modern livestock production operates under conditions of increasing environmental
variability associated with global climate change. Rising air temperatures, increasing
frequency of heat waves and fluctuations in humidity significantly influence the
productivity, health and welfare of farm animals. These factors are especially important
for highly productive breeds of cattle, pigs and poultry that are widely used in intensive
production systems. Under such conditions the problem of thermal stress becomes one of
the key factors limiting the efficiency of livestock production and the stability of animal
husbandry systems [6].

Heat stress is a complex physiological condition that develops when the animal’s
heat production exceeds its ability to dissipate heat to the environment. Numerous studies
indicate that elevated ambient temperature leads to decreased feed intake, reduced
productivity and changes in behavioural responses of animals. Animals under thermal
stress often demonstrate decreased physical activity, altered feeding behaviour and
increased water consumption as compensatory mechanisms aimed at maintaining thermal
balance [1, 3].

In dairy cattle production, heat stress has a direct influence on milk productivity and
metabolic processes. High ambient temperatures disrupt thermoregulation mechanisms
and lead to changes in energy metabolism. As a result, a significant decline in milk yield
and deterioration of milk quality indicators can be observed. Studies conducted in Ukraine
have demonstrated that high summer temperatures significantly affect milk production in
dairy cows, especially in highly productive animals [7].

The assessment of microclimate conditions in livestock buildings is therefore of
critical importance for maintaining productivity and animal welfare. Environmental
parameters such as air temperature, humidity and air movement significantly influence the
thermal comfort of animals. Monitoring of these parameters allows the identification of
conditions that may lead to thermal stress and the timely implementation of preventive
management measures. The temperature-humidity index (THI) is widely used as a
practical indicator for evaluating the level of thermal load in livestock buildings [1].

Research on the microclimate of cattle barns shows that ventilation systems, housing
design and insulation level significantly influence thermal conditions within animal
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housing facilities. In particular, non-insulated barns may demonstrate considerable
fluctuations in environmental parameters depending on seasonal conditions. Continuous
monitoring of barn microclimate is therefore essential for effective livestock management
and for preventing negative effects of heat stress on animal productivity and welfare [4].

In addition to environmental management, the use of non-invasive monitoring
methods has become increasingly important for assessing the physiological responses of
animals to thermal stress. Modern approaches include behavioural observations, body
surface temperature measurements and the use of automated sensor technologies. Such
methods make it possible to evaluate the condition of animals without causing additional
stress and allow early detection of negative physiological responses associated with
environmental changes [1].

Another important component of adaptation to environmental stress is the
optimization of feeding strategies. Nutritional factors play a significant role in maintaining
metabolic stability and immune function in animals exposed to stress conditions. The
inclusion of biologically active substances and phytogenic feed additives in rations can
contribute to improving animal resistance to stress and enhancing productivity indicators.
Studies have demonstrated that herbal feed additives can positively influence the quality
of colostrum, improve immunological parameters of newborn calves and increase growth
performance in young animals [2].

Health monitoring also remains an essential element of modern livestock
management systems. Physiological stress caused by adverse environmental conditions
can lead to disturbances in metabolic processes and changes in clinical parameters.
Regular veterinary monitoring allows early detection of physiological disturbances and
provides opportunities for preventive interventions aimed at maintaining animal health
and productivity [5].

The integration of modern monitoring technologies, improved housing conditions
and optimized feeding strategies represents an important direction for improving the
sustainability of livestock production. Such approaches allow farmers to reduce the
negative effects of climate stress, maintain stable productivity and improve the welfare of
farm animals. At the same time, further research is required to develop more effective
adaptive technologies that can be implemented under different climatic and production
conditions.

Conclusions. Heat stress represents one of the most significant environmental
challenges for modern livestock production. The negative effects of elevated temperature
influence productivity, physiological processes and behavioural responses of farm
animals. Effective adaptation requires an integrated approach that combines microclimate
control, modern monitoring technologies, optimized feeding strategies and veterinary
management.
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