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 Increasing resilience of small ruminants farming systems: 3 management strategies across countries
J. Quénon and V. Thénard
INRAE, AGIR, 24 chemin de Borde Rouge, Auzeville CS 52627, 31326 Castanet Tolosan Cedex, France; julien.quenon@
inrae.fr

The sustainability of small ruminant livestock is one of the pillars of socio-economic sustainability and ecosystem 
services in many rural communities around the world. It is to help redefine these selection criteria that the European 
H2020 project SMARTER was established. The objective of this study was to analyse the genetic management 
practices of small ruminant breeders and the socio-technical elements that condition them. It is based on on-farm 
surveys conducted in five countries (France, Spain, Italy, Greece, Uruguay) among 208 breeders of 13 sheep and 
goat breeds. The information was collected in three sections. The first section dealt with general elements of structure 
and management of the system and the flock. The second section focused on genetic management practices: criteria 
for culling and replacement of females, selection criteria for males, use of EBV’s and synthetic indexes, preferences 
for indexing new traits to increase the resilience of their system. The third section aimed to collect socio-technical 
information. We used a data abstraction method to standardize the representation of these data. A mixed data factor 
analysis (MDFA) followed by a hierarchical ascending classification allowed the characterization of three profiles of 
genetic management: (1) A profile of breeders (n=62) of small herds, with little knowledge or use of genetic selection 
tools (index, AI, performance testing). They do not feel that they need new traits to improve the sustainability of their 
system. (2) A profile of breeders (n=77) of multi-breed herds in very grazing systems. They are familiar with genetic 
tools: they currently use AI little and would like the indexes to include more traits related to health or robustness to 
make their system more resilient. (3) A profile of breeder-breeders (n=69) of large herds, with demanding culling 
practices. These breeders are satisfied with the indexes as they are to ensure the resilience of their system. These results 
are elements that can be used by selection organizations and companies to support their reflection on the evolution of 
selection objectives to increase the resilience of small ruminant breeding systems.

Farmer views of best climate change adaptation strategies for sheep farming in the Mediterranean
D. Martín-Collado1, S. Lobón1, M. Joy1, I. Casasús1, A. Mohamed-Brahmi2, Y. Yagoubi2, F. Stark3, A. Laurette3, A. 
Abuoul Naga4, E. Salah4 and A. Tenza-Peral1
1CITA-IA2, Montañana, Zaragoza, Spain, 2ESAK-INRAT, Boulifa le Kef, Ariana, Tunisia, 3INRAE-UMR SELMET, L’Institut 
Agro, Montpellier, France, 4APRI, Dokki, Cairo, Egypt; dmartin@cita-aragon.es

Climate Change (CC) impacts on agriculture will exacerbate in the next decades by a decrease of rainfall and increase 
of temperatures and extreme events. Pasture-based sheep farming systems in the Mediterranean basin are particularly 
vulnerable as they depend on local feed resources, which are directly damaged by CC. Research has been on livestock 
adaptation strategies, usually follows top-down approaches not accounting for the experiential knowledge of farmers, 
limiting its applicability at farm level. This work aimed to analyse farmers views about CC impact and the effect of 
periodic events of food shortage (FS) and heat stress (HS) on animal and farm performance, to determine the usual 
practices deployed to overcome these periodic events and the best herd and farm management strategies to adapt to 
CC. Data were collected through face-to-face surveys to 228 farmers in Egypt (n=47), France (34), Spain (45) and 
Tunisia (101), covering representative sheep farming systems in 5 different Köppen climatic regions. CC scenarios 
were developed for each region based on the IPCC projections. All farmers recognize that CC is real, however, most 
think that it is a natural and human-induced process or even just a natural process (Egypt). Perceived risk is lower in 
the most extreme arid and semi-arid regions and in irrigated farms. Anyhow FS and HS are generally perceived as 
increasingly important problems. Farms traditionally overcome periodic FS events mainly providing animals with food 
stuff produced on farm and kept for shortage periods, increasing purchased feed and/or modifying grazing schedules. 
90, 75 and 50% of French, Tunisian, Spanish farmers respectively reported recent farm changes to adapt to CC. 
Modification of grazing, lambing and sowing periods (France and Spain), breed substitutions (Tunisia), improvements 
in farm buildings (all) were reported. Farmers identified three potential strategies named feed maximization, feed 
supplementation and herd downsizing, which feasibility varies across systems, countries and climatic regions.
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