Objective: Biosecurity is defined as a set of practices that prevents the introduction and the spread of transmissible diseases within and between animals. Although these measures could help to reduce antimicrobial usage and to increase animal welfare, their applications in dairy cattle farms are still limited and often influenced by farmers' awareness. The need is therefore to investigate criticisms in biosecurity practices within dairy cattle farms with different herd sizes and the relation between the experience and training of farmers with (i) the general level of biosecurity and (ii) the risk of animal exposure to bovine rhinotracheitis (IBR) and paratuberculosis. 

Materials and methods: From July 2019 to December 2019, 105 loose housing dairy farms located in Northern Italy were assessed for biosecurity using ClassyFarm (www.classvfarm.it), a national health and welfare monitoring system. The study was carried out in 12 small dairy farms €65 lactating heads), 61 medium farms (66-199 lactating heads) and 32 large farms (2200 lactating heads). Farmers were voluntarily involved in a risk-based survey that includes 15 questions about relevant aspects of on-farm biosecurity and the results were expressed on a scale from 0 to 100%. In addition, farmers' training/educational level (degree or diploma in agriculture sciences/veterinary sciences/attendance of specific training course) and years of experience were registered. Herd status for IBR and paratuberculosis were also recorded. 
Results: The mean biosecurity score (BS) of the investigated farms was 59.16% (17.24% - 90.93%). In particular, the 45.7% of the farms showed an insufficient biosecurity level (BS<60%), the 49.5% were judged good (BS between 60% and 80%) and the 4.8% excellent (BS280%). The main critical points were related to: lack of disinfection for vehicles entering the farm (94.3% of the farms); contact between dairy cows and other animal species (rats, dogs, cats, pigeons, coypus) (88.6%) and boot covers and disposable gowns not available for visitors (61%). In addition, feed and milk trucks and vehicles transporting live animals transit or stop at a distance of <20 meters from the animals in the 95.2% and in 70.4% of cases, respectively. All the involved farmers showed a minimum of 10 years' experience in dairy cattle farming and the 64.8% of them had an educational qualification or training courses. In detail, farmers of small, medium and large herds had specific education or training in the 25%, 65.6% and 78.1% of cases, respectively. In medium and large herds, managed by farmers with a specific training, a good or excellent BS was recorded in 65% and 60% of cases, respectively. In small herds, BS was insufficient in the 66.7% of cases. Farms showing an excellent BS were all managed by trained farmers, independently from the herd size. The 70% of medium herds and the 76% of large herds, handled by trained farmers, were at low risk of IBR (all animals seronegative). Concerning paratuberculosis, the training level of the farmers did not affect the health status both in small and medium herds. Conversely, in large herds managed by trained farmers all the cows older than 36 months resulted seronegative in the 60% of cases, while some seropositive cows (2 36 months old) were detected using a screening test in large herds managed by no-trained farmers. 

Conclusions: The present study underlined some criticisms in the application of biosecurity practices within the investigated dairy farms. In general, producers of large herds and with a specific training demonstrated higher awareness of the importance of adequate biosecurity measures than those of small herds and without training. However, the attention of farmers towards potential health risk related to the entrance of visitors and vehicles and to the presence of other vectors of diseases (e.g., mice and rats) should be implemented in all the farms, independently from the herd size and from the level of training. Since this is the first time that biosecurity practices are investigated in Northern Italy, the obtained results will be used as a starting point for raising farmer awareness and for increasing the collaboration between veterinarians, consultants and technicians in order to solve the major critical points and improve the level of biosecurity in Italian dairy farms
