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Abstract 
The integration of Artificial Intelligence (AI) into dairy production medicine offers transformative opportunities for herd 
health management, early disease detection, and nutritional optimization. This study focuses on the use of the milk fat-
to-protein ratio as a key indicator of the nutritional status of dairy cows. By analyzing individual milk composition data, 
AI models can identify deviations from optimal values, revealing dietary imbalances such as over - or under - consumption 
of concentrates, insufficient structural fiber, or excessive fiber intake. In our study, 235 dairy cows were monitored across 
two testing periods, generating a total of 470 observations. During the first control, the distribution was dominated by 
Optimal animals (n=157), with fewer in the Below 1.1 category (n=83) and very few Above 1.5 (n=6). In the second 
control, the Below 1.1 group increased (n=105), while Optimal declined (n=134); the Above 1.5 group remained small 
and stable (n=7). Based on these insights, the AI system can provide automated recommendations for adjusting feed 
rations or regrouping animals according to their milk production performance. AI technologies enable dairy farmers and 
researchers to process large datasets with unprecedented precision, enhancing decision-making in feeding strategies, 
disease management, and genetic selection. The adoption of AI not only improves productivity and operational efficiency 
but also supports sustainable farming practices by optimizing resource use and reducing environmental impact. hese 
applications highlight AI’s capacity to power integrated e-extension solutions that improve animal health, boost 
production efficiency, and promote the long-term sustainability of dairy farming systems. 
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Modern dairy production faces growing 
challenges in productivity, animal health 
management, nutrition optimization, and metabolic 
disease prevention. In this context, digital 
technologies and Artificial Intelligence (AI) offer 
promising solutions to enhance both farm 
performance and animal welfare. AI-powered e-
extension platforms can analyze large volumes of 
herd data, converting raw information into practical, 
tailored recommendations for farmers and 
veterinarians ( Hassoun et al., 2023; Tadele et al., 
2025;  Priyashantha, 2025). 

The University of Life Science in Romania 
has a 20-year history of supporting dairy farmers 
through extension services. Initial activities began 
in 2004–2005 under the Participative Extension 
Grants (Wold Bank and PHARE). After 2005, 
extension programs were funded through a 
combination of university grants, NGO support, or 
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private contracts with the University. Surveys show 
that while there are significant opportunities for 
extension providers to develop services in areas 
where farmers actively seek guidance, many 
needs—especially among private farms—remain 
unmet (Hutu, 2004; Roumanian-American 
Foundation). 

Internationally, extension systems have a 
long-standing role in turning research into practical 
solutions for farmers and communities. The 
Cooperative Extension System (CES) in the USA 
(Bickell, 2024), for example, translates laboratory 
discoveries into actionable tools that help farmers 
improve crop production, support family and 
community development, and foster leadership 
skills among youth. While teaching and research 
remain core missions of universities, a third 
mission—broadly disseminating research-based 
knowledge through extension—is equally 
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