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Scientific programme

Session 1. Adaptation of mountain livestock farming to climate change

Date: Wednesday 5 June 2024; 10:00 - 13:15
Chair: Cozzi / Martin / Blanc

Theatre Session 1

CAP and livestock: challenges and perspectives 25
W. Burtscher

Ecological issues of mountain farming 25
D. McCracken

Empirical evidence of trade-offs between strategies for climate change mitigation and
adaptation in French mountain dairy cattle farming systems 26
MA. Magne, MO. Nozieres-Petit

What strategies should be adopted, for water management, to ensure the sustainability of
mountain cheese production in the face of climate change? 26
M. Cremilleux, C. Berthelot, Y. Bitkova, H. Brives

A framework to study the resilience of dairy herds to climate change from on-farm data 27
H. Lisse, C. Chassaing, L. Barreto-Mendes, F. Blanc

Does biodiverse mountain grassland reduce enteric methane emissions? 27
M. Bouchon, M. Coppa, E. Rispal, Y. Rochette, B. Martin, C. Martin

Effect of slaughter age on environmental efficiency on beef cattle in marginal area including
soil carbon sequestration: a case of study in Italian Alpine area 28
T. Zanon, E. Sabia, M. Gauly, A. Braghieri, C. Pacelli

Poster Session 1

Exploring the role of traditional management practices to cope with climate change in
mountain areas 28
E. Munoz-Ulecia, D. Martin-Collado, A. Bernués, A. Tenza-Peral, . Casasus, D. Villalba

Plant-based methane inhibitors for cows in mountain grassland regions: land requirements
to realize effects 29
M. T. Dittmann, F. Leiber, B. Tonn

What future for Comté PDO systems ? An exploratory study of a multi-actor, multi-

stakeholder territory 29
A. Regache, M. Elvira, A. Sarlat, C. Rambaud, L. Ribeiro, E. Corre, M. Charpentier, B. Mahjoubi, I. Akli, L. Cousin, S.
Davenel, B. Rage, A. Vedrine, A. Michaud
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Session 2. Interaction between farming systems and wildlife

Date: Wednesday 5 June 2024; 15:00 - 17:00
Chair: Holand / Brunschwig

Theatre Session 2

The coexistence between livestock and large carnivores: costs and benefits
M. Franchini, M. Corazzin, S. Bovolenta

Characteristics of wolf predation on cattle in high-value-added breeding territories
M. Virapin, S. Jabouille, E. Sturaro, G. Brunschwig

CDPNews: Knockledge Transfer und exchange to support coexistence between carnivores and
agriculture
D. Mettler

Cross-transmission of resistant nematodes between wild ibex and transhumant sheep in
French Alps

G. Bourgoin, C. Beaumelle, C. Toigo, R. Papet, S. Benabed, M. Beurier, L. Bordes, A. Brignone, N. Curt-Grand-
Gaudin, M. Garel, J. Ginot, P. Jacquiet, C. Christian Miquel, MT. Poirel, A. Serafino, E. Vannard, G. Yannic

Dandelion density: an index to susceptibility to water vole?
M. Buronfosse, H. Lisse, G. Couval, A. Levret, F. Gillet, V. Lattard, A. Pinot

Poster Session 2

Dog predation on flocks of sheep in wolf-free areas: a synthesis based on surveys realised in
France
G. Brunschwig, A. Pinot, E. Brosse-Genevet, L. Garde

Livestock management systems affecting the likelihood of predations by large carnivores in
the North-Eastern Italian Alps
P. Sartor, M. Franchini, A. Zuliani, S. Bovolenta, D. Pasut, S. Filacorda, G. Cozzi

Session 3. Product quality and mountain farming

Date: Wednesday 5 June 2024; 17:00 - 19:35
Chair: Coppa / Silacci

Theatre Session 3

How to assess animal products qualitiy of mountain livestock farming systems?
B. Martin, E. Bailly-Caumette, M. Coppa

Exploring the heights: Impact of altitude on dairy milk composition
T. Zanon, M. Gauly, M. Alrhmoun, L. Holighaus, K. Katzenberger

Functionality of stable isotopes for mountain areas milk traceability
S. Segato, S. Currd, M. Perini, D. Bertoldi, S. Balzan, S. Khazzar, E. Novelli, M. Cardin

Effects of grassland biodiversity on digestive process, milk composition, and microbiota of
dairy cows

30

30
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31

32

32

33

33

34

34

35

M. Musati, M. Coppa, C. Delbes, I. Verdier-Metz, M. Popova, V. Niderkorn, M. Bouchon, Y. Farizon, F. Enjalbert, M.

Renna, C. Lussiana, A. Natalello, B. Martin, A. Ferlay
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A new look at the microbial diversity of indigenous ferments in Beaufort technology and their
influence on the organoleptic qualities of cheeses 35
B. Polturat, C. Lecaude, V. Flammier, N. Bel, S. Chuzeville, A. Bertry

Effects of production system on fatty acids and proteomics profile of PDO beef from
Arouquesa cattle mountain breed 36
L. Sacarréo-Birrento, S. Alves, S. Silva, C. Vendncio, A. Aimeida

Searching for genotypes adapted to the extensive fattening of beef-on-dairy crosses on pasture 36
R. Eppenstein, F. Leiber

Ecosystem services of sheep farming in European mountains 37
M. Oetiker José, M. Schneider, B. Reidy, C. Pauler

Poster Session 3

Beef-on-dairy crossbreeds’ evaluation for high-quality meat production in Switzerland’s
mountains 37
P. Silacci, I. Morel, C. Joye, S. Dubois, S. Lerch

Quality of Parmigiano Reggiano milk, the role of grass in mountain farms 38
L. Deiana, D. Bochicchio, A. Garavaldi, D. Valcavi

Impact of grass-based diet on vitamin B content in cow milk 38
L. Auzance, J. Ronholm, B. Martin, C. Delbes, I. Verdier-Metz, M. Bouchon, MC. Michalski, M. Duplessis, M. Popova,
B. Graulet

Quality of milk produced by animals grazing on mountain pasture in the north of Italy 39
M. Povolo, L. Monti, V. Pelizzola, D. Benedini, G. Cabassi

Deciphering microbial communities of three Savoyard raw milk cheeses along ripening and
regarding the cheese process 39
C. Lecaude, N. Orieux, S. Chuzeville, A. Bertry, E. Coissac, A. Bonin, N. Colomb-Boeckler, B. Mathieu, J. Vindret, C.
Pignol, S. Romand, C. Petite, P. Taberlet, C. Charles, N. Bel, A. Hauwuy

What is the effect of switching from a corn-based to a grass-based forage system on the
contribution of dairy products to the human nutritional requirements? 40
L. Rey-Cadilhac, B. Martin

Relationship between milk intrinsic quality and the environmental impact of dairy farms 40
M. Lepoivre, C. Laurent, B. Martin, PM. Grollemund, R. Botreau, F. Monsallier, S. Hulin, P. Gerber, C. Chassard, M.
Coppa

Transfer of dioxins and dioxin-like PCBs in beef meat from Swiss mountainous area:
a model-based risk assessment 1M
A. Tiercin, Z. Sallembien, A. Vaille, S. Lerch

Modelling quality traits of Asiago cheese from mountain or lowland feeding systems 1
S. Segato, G. Riuzzi, B. Contiero, F. Gottardo, G. Cozzi

Feed supplementation to dairy goats’ diet in a mountain grazing system: the role of anise

(Pimpinella anisum) to improve antioxidant activity in cheese 42
P.lommelli, N. Musco, V. Tufarelli, L. Pietro, F. Infascelli, R. Tudisco
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Session 4. Local breeds

Date: Thursday 6 June 2024; 8:30 - 10:00
Chair: Pauler / Zanon

Theatre Session 4

Keynote: The relevance and potential of local breeds 42
T. Zanon
Identity of cows and farmers who milk local breeds in Massif Central 43

A. Petit, M. Remise, A. Kauffmann, O. Jaffrennou, P. Gerber, P. Cayre, B. Martin

Using GPS collars to characterize breed variability in cattle grazing behaviour 43
E. Padrén-Tejera, F. Maroto-Molina, M. J. Garcia-Garcia, M. Palacio

Daily and seasonal movement patterns of Sarda cows 44
M. Acciaro, M. K. Schneider, M. Decandia, V. Giovanetti, C. M. Pauler

Ecosystem Services provided by Podolian system in marginal areas of Southern Italy: a case study 44
E. Sabia, A. Braghieri, C. Pacelli, A. Di Trana, R. Paolino, A. Coppola

Poster Session 4

Population monitoring for milk quality, coagulation parameters and metabolic status as well as
economic revenues from milk sales of six local dual-purpose cattle breeds in Italian Alpine Area 45
T. Zanon, M. Gauly

Characterization of meat and meat products from the Italian Alpine breed Pecora Ciuta 45
A. Lopez, V. M. Moretti, B. Marcolli, M. Greco, F. Bellagamba

Characterization of the milk of two local breeds of cows: the Bretonne Pie Noir and Froment duLéon 46
C. Hurtaud, R. Chaabouni, B. Graulet

Changes in metabolic and inflammation plasma biomarkers during the transition period in
Ottonese cows reared on Apennine mountain 46
F. Piccioli-Cappelli, L. Cattaneo, M. Mezzetti, A. Minuti, E. Trevisi

Exploring the behavioral genetics of cattle grazing for the sustainable use of the Swiss Alps 47
C. A. Moreno Garcia, M. K. Schneider, C. M. Pauler, M. Svensk, H. Zhou, J. Hickford

Session 5. Transhumance in European mountains -
challenges and perspective

Date: Thursday 6 June 2024; 10:30 - 12:30
Chair: Holand / Zanon

Theatre Session 5

A comprehensive view on transhumance in Europe, with challenges and opportunities 47
P. Manzano

Reindeer herders - the pastoralists of the north - challenges in a changing environment - a
Fennoscandian perspective 48
@. Holand
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Prediction of reindeer herd productivity using weather-related variables and Normalized
Difference Vegetation Index 48
L. Duris, L. Rénnegdrd, E. Cronvall, S. Adler, P. Sandstrém, A. Skarin

Altitude’s influence on management practices and sustainability in alpine dairy farms: a case
study of Aosta Valley, NW Italy 49
P. Cornale, D. Charles, A. Mimosi

Pastoralism in France: what research agenda in view of the international year of rangelands

and pastoralists (2026)? 49
MO. Noziéres-Petit, B. Hubert, C. Aubron, F. Bray, G. Brunschwig, P. Carrére, E. Crouzat, C. Deleglise, JP. Dubeuf, L.
Gargon, M. Gisclard, N. Gross, D. Hazard, R. Jarry, M. Jouven, H. Larroque, J. Lasseur, S. Magnani, MA. Magne, M.
Meuret, CH. Moulin, M. Moraine, H. Rapey, E. Richard-Freve, B. Trabucco, F. Stark, A. Stokes, P. Veysset, B. Dedieu

Poster Session 5

Timing of parturition in (semi) domestic reindeer herds and their reproductive success along
an environmental gradient - insights from measures of plant phenology 50
@. Holand, BJ. Bardsen

Transhumance and shepherd training: Knowledge transfer to maintain alpine pastoralisme 50
D. Mettler

Session 6. Forage systems for mountain livestock

Date: Thursday 6 June 2024; 0:00 - 1:15
Chair: Schneider / Morgan-Davies

Theatre Session 6

Mountain forage production for sustainable ruminant systems in a context of climate change 51
R. Baumont, G. Maxin

Hay rich in water-soluble carbohydrates increases performance of dairy cows, irrespective of
starch degradability supplementation 51
M. Coppa, D. Pomies, B. Martin, M. Bouchon, JP. Renaud, M. Aoun, B. Deroche, R. Baumont

Unlocking the potential of Highland cattle: woody plant consumption and feeding
preferences in encroached pastures in the Alps 52
G. Nota, M. Lonati, G. Marengo, M. Pittarello, M. Probo, S. Ravetto Enri, M. Svensk, G. Lombardi

Assessing the agroecological management of grassland-based farming systems in mountain
area through indicators 52
E. Benedetti del Rio, A. Michaud, E. Sturaro

Poster Session 6

Regulating unwanted plants on mountain pastures by good pasture management 53
C. M. Pauler
Forage qualitative investigation of mountain pastures in northern Italy 53

C. Pornaro, P. Piergiovanni, R. Cassini, S. Macolino, G. Marchesini
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Session 7. Sustainability and ecosystem services of mountain farming

Date: Friday 7 June 2024; 8:30 - 11:00
Chair: Cozzi / Gauly

Theatre Session 7

Socioeconomic and environmental sustainability of mountain farming
E. Munoz-Ulecia, A. Bernués, D. Martin-Collado

Mountain sheep farming: a provider of environmental services
S. Throude, C. De Boissieu, B. Nougadere, C. Vionnet, C. Rolland, B. Rouillé, JB. Dollé

Effects of the farm type on the environmental impact, animal welfare and plant biodiversity
of dairy systems in the Eastern Alps
M. Berton, S. Bovolenta, M. Corazzin, C. Pornaro, L. Gallo, M. Ramanzin, E. Sturaro

Ecosystem services and life cycle assessment frameworks provide opposite evaluations of
livestock farming systems
F. Joly, P. Roche, J. Dewulf, H. van der Werf, L. Boone

Carbon stocks and milk yields in silvopastoral systems in the Andean Amazon region of Colombia
H. Mavisoy, R. Riascos, E. Castro, D. Fangueiro, A. Almeida

Coupled evolution of land cover and extensive livestock in the Spanish Pyrenees
A. Prat-Benhamou, M. Romero, J. D. Anadén, L. De la Cruz-Amo, E. Velado-Alonso, D. Ferndndez-Nogueira, A.
Bernués, D. Martin-Collado

Variation of animal welfare in dairy and fattening beef European farms between lowland and
mountain conditions
E. Bailly-Caumette, B. Martin, F. Leiber, I. Veissier

Poster Session 7

Exploring Perceptions and Demand for Sustainable Alpine Wool: A Survey of Consumers and
Shepherds in the Lanzo Valley (N-W Italian Alps)
V. M. Merlino, C. Costamagna, L. M. Battaglini, P. Cornale

The school of pastoralism in Italy (SNAP), outcomes of the initial experiences
L. Battaglini, F. Di Meglio

Animal-based welfare assessment in alpine dairy farms
G. Cozzi, I. Lora, F. Gottardo

Importance of the katuns, as particular characteristic of Montenegro, for its economy and society
M. Markovic, D. Radonji¢, B. Markovic, O. Kopitovic¢, M. Doki¢

Phenolic compounds and forage quality affect methane production potential from Swiss
alpine summer pastures
B. Tonn, M. Schneider, C. Pauler, A. Steiner, M. Dittmann, F. Leiber

Facing the change: assessing dairy farmers' responses to a potential tie-stall ban in the
context of Northern Italy
F. Rigo, L. Magrin, K. C. Baydas, O. Martinic, F. Gottardo

How can sustainability of Norwegian sheep farming be improved?
L. Grava, R. Bergslid, N. Elshani, O. Flaten, M. Koesling, H. Steinshamn
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Session 8. New technologies for mountain livestock

Date: Friday 7 June 2024; 11:00 - 13:30
Chair: Morgan-Davies / Schneider

Theatre Session 8

Using sensors for mountain livestock research and management 61
M. Schneider, C. Pauler, F. Oriani, M. Probo

Satellite images reveal variable growth patterns in mountain rangelands in response to
annual weather variability 61
F. Oriani, H. Aasen, M. K. Schneider

Implementation of virtual fencing in mountain conditions 62
C. Pauler, P. Fuchs, M. K. Schneider, P. Hervault, C. Umstdtter, R. M. Bruckmaier, M. Probo

Monitoring of animal behaviour in alpine pasture by digital systems 62
G. Cabassi, D. Benedini, A. Gaspatrini, R. Fuccella, C. Ferré, N. Pricca, M. Povolo

GPS collar data from free ranging sheep in Norway: New knowledge for farmers, authorities
and resesrchers 63
L. Grava, M. Angeloff, O. Kaasa

Cost-benefit analysis of digital and precision livestock farming technologies for sheep and

goat farms 63
A. MclLaren, L. Grova, V. Giovanetti, M. Acciaro, L. Depuille, T. W. Keady, B. McClearn, R. Klein, A. Godo, P. Piirsalu, F.
Kenyon, C. Morgan-Davies

Sme@rt project: Update on evaluation of innovative technologies by sheep and goat farmers 64
V. Giovanetti, M. Acciaro, A. McLaren, L. Greva, T. Keady, B. McClearn, L. Depuille, R. Klein, A. Godo, P. Piirsalu, C.
Morgan-Davies

Poster Session 8

Characterisation of cattle habitat selection in mountain areas with GNSS tracking collars 64
M. J. Garcia-Garcia, F. Maroto-Molina, E. Padrén-Tejera, M. Palacio

BOVIEX 4.0: Technological Improvement in Extensive Cattle Production in Spain 65
C. Marcos Valtierra, J. M. Gallardo Bolaiios
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Session 1 Theatre 5

A framework to study the resilience of dairy herds to climate change from on-farm data
H. Lisse!, C. Chassaing’, L. Barreto-Mendes!, F. Blanc’
! INRAE/VetAgroSup, UMR Herbivores, Route de Theix, 63122 SAINT-GENES-CHAMPANELLE, France

Climate change is known to challenge mountain livestock farming systems through its impact on forage resources
availability. However, information about their vulnerability to heat waves is meager. Previous studies showed that
heat waves can severely affect dairy cows’ welfare and activity, their reproductive success and milk yield. Thus,
the ability of mountain dairy herds to cope with heat episodes is worth to be addressed. The objective is to develop
a framework to examine the resilience of dairy herds to heat waves from milk data gathered on farms. The study
was carried out on 1500 dairy herds located in a mountain area (Puy de Dome, France), covering a period of 22
years. Longitudinal data available for each herd concerned productive (milk yield) and reproductive (calving to
calving interval) performances along with cows longevity. Weather data (daily temperatures and humidity) for
the same period and area were used to calculate the daily temperature humidity index (THI) at a local scale. Heat
stress events (HSE) were identified when THI was both higher than 68 and higher than weekly average for at least
three consecutive days. Finally, yearly cumulative sums for both duration and levels of HSE were calculated.
Dairy herd resilience was assessed through the ability of a given herd to maintain yearly performances relatively
stable when experiencing HSE (being minimally affected or going back rapidly to equilibrium state). Then, re-
silient and non-resilient dairy herds were contrasted in terms of their characteristics (milk yield, breeds, calvings
and lactations distribution). The development of such a framework may be useful to identify levers of resilience
at the herd level that would ultimately help dairy farmers better dealing with the expected increase in frequency
and intensity of HSE.

Session 1 Theatre 6

Does biodiverse mountain grassland reduce enteric methane emissions?

M. Bouchon', M. Coppa?, E. Rispal', Y. Rochette?, B. Martin2, C. Martin?

! INRAE, Herbipéle, Theix, 63122 Saint-Genes-Champanelle, France, 2 UCA, INRAE VetAgro Sup, UMR
Herbivores, Theix, 63122 Saint-Genes-Champanelle, France, 3 University of Turin, Dept. Agricultural, Forest
and Food Sciences, Via Verdi 8, 10100 Turin, Italy

Plant secondary metabolites are known to mitigate enteric methane emissions. They can be found in biodiverse
pasture, rich in fobs, which have been shown to reduce enteric methane (CH4) production in vitro. We set up
an in vivo experiment to measure methane (CH4) emission, dairy performances and digestive parameters of 28
grazing dairy cows, allocated to a low plant diversity level plot (LD, 17 species, H-index = 209) for a 3 weeks
pre-experimental period. Then, cows were split for a 6 weeks experiment in two balanced groups: one stayed on
LD plot managed under rotational grazing; the other continuously grazed a plot with a high plant diversity level
(HD, 58 species, H-index = 323). Milk yield was 32% lower for HD cows while protein content was greater for
LD cows (+ 1.5 g/kg). CH4 emission for HD cows was lower (- 14%) compared to LD and CH4 intensity was
higher for HD cows (+5.4 g/kg MY). First results regarding volatile fatty acid (VFA) in the rumen showed a
higher proportion of acetate in HD cows (73,1% vs 70,4% of total VFA). Phenological stage of LD regressed
during the trial because LD cows grazed on regrowth and HD plot passed flowering stage during the last three
weeks. More data are needed to understand the underlying physiological phenomenon, but we can hypothesise
that a higher level of plant secondary compound could explain the reduction of methane emission of HD cows,
despite the increase of herbage fiber content associated to its maturity and the probable lower level of intake. This
trial should then bring new insight following in vitro fermentation trial showing a reduction of gas emission for
biodiverse mountainous herbage.
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