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Adaptation is a key issue Van Objectives:

1-to predict at a long term scale, the impacts of climate change on grape growing and wine making, 2-to build-up the knowledge necessary to develop innovations allowing the required adaptations, 3-to propose adaptation strategies at the level of the wine industry (including viticulture) and 4-to evaluate their economic, sociological and environmental consequences. 5-to structure the french research on this issue, in order to interact with the growers and wine industry, and to be part of the international network on CC.

"The set of actions and processes which societies must utilize to limit the negative impacts of changes and maximize their beneficial effects" Innovative practices to adapt to CC Field experiment with exogeneous varieties in Bordeaux

Hallegate
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What are the drivers of grower choice in term of adaptation practices ? Which consequences on environment ?

Analyses of the interactions between human activities, bio-physic components of the system and socio-economic parameters 

  Leeuwen et al., 2013  Climate change is a challenging issue for grape growing  Suitability of regions may change  Positive for some, negative for others  Phenology, Yield, Water relationships, Ripening, Hostpathogens will be affected  Viticulture and winemaking is a matter of adaptation for a long time

  laboratories : climatology, agronomy, genetic, plant physiology, pathology, human sciences, economic, mathematics a common knowledge and perception of CC 2. Modeling climatic scenarios at regional levels 3. Physiological and genetic bases of key adaptation traits 4. Innovative practices to adapt to CC 5. Innovative systems in territories 6. Economical impacts of CC and adaptation 7. Strategic scenario of adaptation Lines of studies in LACCAVE project .012 Modelling climatic scenario at different scales Global to regional to local climatic models Example : maximal and minimal temperature during ripening Average minimal temperature from veraison to harvest How to sustain viticulture under drought conditions ? Genetic diversity and improvement  understanding the mechanisms of transpiration adaptation to drought for scions and rootstocks  understanding their genetic determinisms to select or breed new cultivars Physiological and genetic bases of key adaptation traits .016 Research on quality components and temperature effects -Effect of temperature on vegetative / reproductive equilibrium -Acidity : genetic diversity , determinism, and effect of temperature -Effect of temperature on aroma composition balance: High sugar, low acidity and high pH, modified composition Control of alcohol content Innovative practices to adapt to CC In the cellar .018 Ojeda et al., 2013 Parker et al., 2014

•

  To model vine development in relation to environmental and climatic constraints • To model human activities according to climate and vine development • Model the effects of adaptation practices on soil water balance • Evaluation the perception of climate change by the actors and their capacity to change and adapt,.



  and develop economical models to evaluate the economical impacts of climate change 1-Technical efficiency assessment in relation with climate change, especially for the plant protection strategies 2-Development of a bioeconomic model at the property level, which includes specific parameters to assess climate change effects and adaptation strategies 3-Combine crop model with economical models Economical impacts of CC and adaptation .024 Consumption Analyses of the perception and behaviour regarding the new wine styles defined as « CC wines ». Consequences on wine marketing strategies and wine market 1-Sensory analysis: Organoleptic characterisation of wine traits related to climate change. Determinism of acceptance for these new wine styles 2. Experimental economy : Evaluation of the willingness to pay for these new wines, according to the available information, external and internal traits. Analyses of consumer choices taking into account internal characteristics and external influences. Economical impacts of CC and adaptation .025 1. Different ways of adaptation -Technical innovation technique, one by one vs as a strategy To keep the reglementary frame, incremental innovations, constant zones of productions 3. Innovation to stay Abrupt innovations (for example new varieties), to remain at the same place 4. Nomad viticulture New vineyards according to climatic borders. New terroirs and new definition of terroirs 5. Liberalisation We plant where and how we want ! Strategic scenario of adaptation Which are the main strategies ? Climate change is a challenging issue  Frame to re-analyse the relationship between grape production and climate  Frame to consider changes and adaptation from a general point of view  Multidisciplinary research is required
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  Innovative practices to adapt to CC

		Short term	Middle term	Long term
	Plot	Canopy	New clones, and	New varieties
		management	rootsotcks, harvest	Training
		Soil	dates, training	systems
		management	systems, plantation	Stop or new
		Irrigation	dates Irrigation	plots
			Soil management	
	Estate	Enological	New rootstocks and	New plots
		practices	more adapted	New
		Equipments	varieties.	equipments in
		against frost and	Overgrafting, New	the winery
		hail, labor and	types of wines	Improvment of
		harvest	Better allocations	water
		management	of plots within the	management
			estate	and
				alternatives
				sources of
				water
	Terroir,	Variability	New	New zoning
	small	analyses	reglementations for	for
	growing region	Modelling of practices	AOC/IGP productions Surface retenue : 72 ares Surface retenue : 72 ares 31 25 44 27 11 2 22 10 20 36 41 17 21 24 appellations. 4 43 51 45 7 33 37 14 42 5 18 48 39 29 23 13 15 46 30 6 26 38 Equipment for 3 19 50 32 9 8 1 47 35 28 40 34 12 49 52 16 29 7
		Observatories New oenological and harvest practices 8 28 47 24 18 36 26 52 42 21 34 39 48 Regulation for irrigation Relocalisation 7 39 9 45 10 28 2 16 33 1 31 12 4 water ressources 7 51 38 10 2 32 6 23 1 37 45 19 27 3 11 40 31 4 18 6 15 Relocalisations 31 4 19 40 48 44 49 29 20 5 30 49 51 52 20 26 8 20 34 16 23 within AOC areas, 6 45 3 36 2 17 1 46 32
		(cooperative)		

Barbeau et al., 2014 

In the vineyard .019

New plant material

Scions and rootstocks : existing variability or breeding new cultivars > late varieties, low sugar, resilient to high temperature, adapted to drought, resistant to diseases, suitable to elaborate specific types of wines 52 varieties (20 whites, 32 red including, 5 hybrids) Phenology (date mi-veraison 2011)
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