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1. Introduction & Aim

Cattle are social animals that form structured groups characterized
by hierarchies based on dominance and submission, alongside
preferences In relationships. It is well known that cows have a non-
random complex social organization (Fielding et al.,, 2021).
Commercial farming practices frequently neglect the importance of
social relationship, leading to adverse effects on both behaviour
and production.

Social Network Analysis (SNA) is a valuable tool for investigating
the complexity of social relationships, providing a precise
understanding of the social structure of animals (Brask et al., 2021).

Aim of this study was to evaluate the social association of dairy
cows during milking events in a commercial farm equipped with an
Automatic Milking System (AMS) and Investigate how genetic
relatedness within a herd influences their social bonds.

3. Results and Discussion

Social network and Al

A total of 675,820 association between one cow and the following
one were identified, with 354,622 associations between primiparous

cows and 321,198 associations between multiparous ones.

Positive and statistically significant associations (Spearman rank
correlation) were observed in both primiparous (rho = 0.70, p-value

< 0.001) and multiparous cows (rho = 0.65, p-value < 0.001).

The higher network density and increased number of connections
observed in older cows imply that they tended to be more socially

connected with their herd mates.

o Primiparous cows: 15,887 edges. I
Network density: 0.29
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2. Material and methods

Animals, farm and AMS

Data on individual milking traffic was collected from 329 lactating
Holstein-Friesian dairy cows over a two-year period. The animal were
noused Iin a commercial farm located in Northern Italy (Piedmont
region) and equipped with four Lely A4 Astronaut AMSs. The animals
were enclosed In two separated areas hosting primiparous and
multiparous cows, respectively.

Social associations and genetic relatedness

Social associations were evaluated by calculating the time gap between
the entrance time of one cow and the entrance time of a second one In
the same AMS (Marumo et al., 2022). When the time gap was less than
10 mins, the two cows were considered associated, since they had
gueued together with a high probability.

Association Index (Al) was calculated as follows:
Xab
Xpp+ X, + X,

Al =
where X, was the number of milkings where cows a and b were
together, X, and X, were the number of milkings where the two cows
were not together. A higher index value reflects a stronger association
level between the pair of individuals.

Association networks of the cows were built, and network density was
computed.

Lastly, genetic relatedness of the animals was assessed by examining
the pedigree data spanning 3 generations of both sires and dams.

A significant difference between the two groups Al were
observed, with younger cows showing higher Al. This result
suggests that younger cows appear to be more inclined to form
fewer but closer social bonds.

Genetic relatedness effect

Mantel test was applied to study the correlations between Al of
cows and their genetic relatedness. A positive and statistically
significant correlation was observed Iin both primiparous and
multiparous cows. This indicates that kinship is the key factor
driving social interactions in primiparous cows, which prefer to
Interact with kins when queuing at the AMS.

In contrast, between Al and age similarity a stronger correlation
was found In multiparous cows than In primiparous ones.
Therefore, in multiparous cows the key factor influencing social
Interaction Is the age similarity.

Al vs Genetic Primiparous 0.19 < 0.001
relatedness Multiparous 0.04 0.031
Al vs Age Primiparous -0.03 0.033
similarity Multiparous -0.16 <0.001
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