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INTEGRATED APPROACHES TO PRODUCTIVITY 

AND WELFARE IN MODERN LIVESTOCK 
 

Modern livestock production faces a dual challenge, namely the need to ensure high 

animal productivity while safeguarding welfare amid global climate change and increasing 

demands for sustainability [1, 7]. The integration of biotechnological approaches, climate 

management and innovative feeding strategies defines the principal direction of 

development for the industry in the twenty-first century. 

Climate change, rising frequency and intensity of heat waves and fluctuations in 

thermal conditions within livestock buildings have a substantial impact on animal 

physiology, behaviour and productivity [5]. In countries representing diverse climatic 

zones, researchers have documented increased periods of heat stress risk, especially 

among high-producing dairy breeds, pigs and poultry [4]. Leading studies indicate that the 

effective use of the temperature-humidity index (THI) not only enables risk prediction for 

animal health, but also informs the design of adaptive housing models such as automated 

ventilation, cooling systems and the selection of optimal barn types and production 

systems [1]. 

Elevated air temperature has been found to result in decreased feed intake, reduced 

milk yields and reproductive performance and changes in animal behaviour. In particular, 

there is an increase in lying bouts, a reduction in activity, and disruption of daily feeding 

and drinking rhythms [3, 5, 6]. In both pig and cattle production, a high correlation has 

been observed between THI parameters, behavioural responses and key productivity 

indicators. 

Biotechnological advances have contributed significantly to the modernisation of 

animal monitoring and management. The introduction of sensor technologies, biometric 

trackers and automated stations for microclimate and herd health control are now central to 

best practice. Selective breeding for thermotolerance, taking into account breed differences, 

genetic markers and adaptive potential, is increasingly relevant in practice. Such measures 

support greater resilience and reduce economic losses under climate stress [4]. 

Feeding innovations play a pivotal role in supporting animal productivity, immunity 

and reproductive capacity in the presence of stressors [2, 8]. Modern strategies prioritise 

the use of bioactive plant additives, phytogenic extracts, probiotics, prebiotics and 

antioxidant complexes. Notably, studies have shown the positive effects of phytogenic 
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feed additives on colostrum quality, the immune parameters of newborn calves and the 

growth of young animals [2]. Practical applications have demonstrated improvements in 

survival rates, immunological status and energy metabolism among calves. 

In addition to traditional feed components, there is growing emphasis on novel 

approaches to ration formulation that address climate-induced stress. These include the 

inclusion of alternative energy sources, the optimisation of roughage and concentrate 

structure, the application of buffers and acidifiers, as well as the use of adaptogenic 

preparations. Long-term analyses of different technologies and housing systems have 

confirmed their influence on productive lifespan and animal health [9]. 

The success of climate management and feeding innovations must be underpinned 

by effective health management and prevention strategies, particularly through the control 

of oxidative and antioxidant status [8]. Imbalance between oxidative and antioxidant 

processes, particularly under stress, can result in reduced immunity, compromised 

reproductive performance and increased incidence of disease. Priority directions include 

the application of natural antioxidants, regular monitoring of biochemical and 

haematological parameters and the timely adjustment of technologies and husbandry 

conditions. 

Conclusions. The challenges of contemporary livestock production require the 

integration of multiple approaches, including selection, biotechnology, climate 

management and feeding innovations. Only the combination of technological and 

organisational solutions, the implementation of systematic monitoring and preventive 

measures can ensure stable productivity, welfare and economic efficiency under variable 

climate conditions. Further industry development must be based on the close integration 

of scientific advances, analytical technologies and the practical experience of leading 

farms. 
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