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Abstract

Food and mouth disease (FMD) has a major economic impact on animal trade, animal health
and livestock production. Especially, the route through bordering area in Nan province. Risk factor of
FMD infection in animal movement, animal resting and departing from Thailand still concern and is the
most important issue. Therefore, the aims of this study were to 1) explain the FMD distribution using
spatial data analysis, 2) determine the characteristics and roles of cattle trade network using social
network analysis, and 3) promote increased livestock production and transfer of technologies for beef
cattle and buffalos farmers in Nan province. A structured questionnaire was conducted in cattle and
buffalo farmers and traders in live cattle markets in Nan province. A total of 1,937 participants were
interviewed, including 1,453 beef farmers, 184 buffalo farmers, 205 beef-buffalo farmers and 95 cattle
traders. A static weighted directed one-mode network was constructed, network metrics were measured
and all geographical coordinates for the study areas were plotted. Three types of network were identified
including the cattle trade network in live cattle market, the cattle movement network in Nan province,
and the animal health volunteer network for FMD vaccination. The cattle trade network in live cattle
market possessed the highest value of degree centralities (88), betweenness centralities (2,264.3), and
k-core (5). In contrast, the betweenness centrality of all members in the animal health volunteer network
for FMD vaccination was zero. The number of connections present in the three networks (density) were
low when the proportion of observed connections with all possible connections. Spatially, almost cattle
farms, live cattle market, cattle slaughter houses and district livestock offices were located near the
road. The cattle trader and cattle farmer networks are represented in the Northern part, Central part
and North eastern part of Thailand. Cattle trader could transport animals as far as 504 km from the
original source to market while the farmer transport animal as far as 636.87 km from the original source
to cattle farm and the health volunteer travel as far as 125 km from their place to farm. Moreover, we
found 21 FMD-infected farms from 2015-2018. Three from 21 cattle farms were recurrence of FMD
infection. These findings indicate that three networks might not be busy, only one type of node of each
network is dominant which enables increased control of disease spread. In addition, Nan cattle trade
and vaccination networks found a wide range of spatial movements and a high connectivity of markets
and/or farms to destinations, animal sources to farms and/or markets and members movement. In
conclusion, our findings revealed that the relevant authorities implement control measures regarding
the key players, which is the best way to effectively control the spread of FMD within the networks. This
information could help related authorities to effectively focus on probable infected premises and to

rapidly respond once an epidemic occurs.



