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Les surfaces en prairies permanentes diminuent en Europe et en France. Dans le but de préserver et de revaloriser ces espaces, les acteurs socio-économiques du Massif des Vosges mènent un programme de recherche sur les prairies permanentes du territoire. La qualité organoleptique et nutritionnelle des produits d'élevage et la santé des animaux sont influencées par les métabolites produits par les diverses espèces végétales des prairies. Ces deux nouveaux services sont difficilement mesurables et encore mal connus dans le monde agricole. Ils font l'objet de l'un des axes du programme de recherche.

Cette étude s'intéresse aux attentes des acteurs du territoire sur ce sujet et à l'évaluation des différents types de prairies selon des facteurs de pratiques, de milieu et de composition botanique. Des indicateurs permettent d'évaluer la contribution des différentes prairies quant à l'amélioration des produits (fromages et viande) et de la santé animale. Les résultats obtenus montrent que la qualité des produits est facilement évaluée mais pour la santé des animaux, aucune méthode rapide ne se dégage. Ces potentiels sont dépendants du mode d'utilisation de la prairie, de la diversité floristique, du stade de l'herbe, de la valeur pastorale et de l'indice d'équitabilité de Shannon principalement.

Les acteurs du milieu montrent un intérêt hétérogène pour le sujet : certains sont sceptiques, d'autres convaincus et plusieurs demandent davantage d'informations. Pour cela, les indicateurs peuvent être intégrés dans des outils de vulgarisation : ils ouvrent à la discussion et au partage de connaissances sur les prairies permanentes et leurs potentiels.
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Introduction

Defined by UNESCO as "areas covered by herbaceous plants with less than 10 percent trees or shrubs", grasslands account for 40.5 percent of the world's land area [START_REF] Silva | LIFE and Europe's grasslands: restoring a forgotten habitat, LIFE focus Nature[END_REF]. Grassland represents 39% of Utilised Agricultural Area (UAA) in Europe. Permanent grassland is a fodder surface composed of mainly herbaceous vegetation, spontaneous and maintained over a long period of time. In this study, permanent grasslands are maintained 10 years and more and have not been ploughed or seeded. This choice allows more ecological issues to be taken into consideration. Permanent grassland covers 33% of UAA in Europe and in France. From 1960to 2003, almost 30% of this area was lost. Although its surface area is decreasing, grassland is increasingly recognized for its multiple services. It contributes to the production of good quality water, carbon storage, maintenance of biodiversity and the dynamics of rural areas [START_REF] Peyraud | Place et atouts des prairies permanentes en France et en Europe[END_REF].

Structures such as Parc Naturel Régional des Vosges du Nord (PNRVN) contribute to the preservation of permanent grasslands. PNRVN is one of the 56 French regional natural parks. It was created in December 1975 and is located in the north-east of France, around the lower Vosges Mountains. The charter is the project of PNRVN. One of the axes developed for sustainable agriculture is the support of agro-ecological practices favourable to the maintenance of permanent grasslands and their biodiversity (PNR Vosges du Nord, 2014). Vosges Mountains' forest limits the agricultural area, reduced to 18% of the total surface (Agreste, 2013). Permanent grasslands dominate these agricultural areas (72,000 ha), but today the mountains are marked by an increasing presence of sown grasslands and silage maize. To better understand the characteristics and interests of permanent grasslands on Vosges Mountains, various research programs have been carried out since 2006. In 2016, a new research programme led by Parc Naturel Régional des Vosges du Nord was initiated. The aim is to improve knowledge of grasslands of all Vosges Mountains before developing tools to better advise farmers both agronomically and ecologically, and to halt the decline of permanent grasslands.

Livestock farming is necessary to maintain grassland and must meet society's expectations such as human health, environment and animals' health. Recently, some services have been assigned to permanent grasslands and match with these expectations. Metabolites produced by grasslands plants influence sensory but also nutritional characteristics of food products (dairy or meat) from animals grazing on permanent grasslands. They could also play a role in the health of herds through their antioxidant or antiparasitic properties [START_REF] Farruggia | Quels intérêts de la diversité floristique des prairies permanentes pour les ruminants et les produits animaux[END_REF]. These new services provide by permanent grasslands are the last point of the programme research and lead the Parc Naturel Régional des Vosges du Nord to wonder:

How to assess potentials of permanent grasslands on the quality of animal products and on the health of herds in the Vosges Mountains? What is the influence of environment and management of permanent grasslands on these two potentials?

This study aims to evaluate the food products aromatic value and animal health value of the different permanent grasslands in the Vosges Mountains. Aromatic value is characterised by the ability of grasslands to impact the quality of milk, cheese and meat products. Animal health value is characterised by the presence of plants known for their beneficial effects on herds' health. The lack of current knowledge on these specific subjects, the difficulty of implementing an experimental study on animal health and product quality (cost in time and money) and the multifactorial nature of these properties lead to imagine an alternative method to answer the problem. Thus, to evaluate these potentials, the study proposes the creation of indicators based on scientific expertise. A literature review specifies the proven and hypothetical effects of plants and grasslands on the quality of agricultural products and on animal health. Then, indicators are able to be defined and calculated and results are analysed. Point of view of various stakeholders on the aromatic and health approaches of permanent grasslands are collected. It aims to know the expectations of the different stakeholders on these issues.

I. Context and challenges around permanent grasslands 1. Permanent grasslands: definitions, evolution and services 1.1. How to define permanent grasslands? The definition of permanent grassland needs to be clarified as it evolves according to the interlocutors. The farmer generally defines permanent grasslands as plots of grassland that have been maintained for a long period of time. He distinguishes them from pastoral areas according to their productivity and the absence of woody plants. The ecologist is more interested in ecological stations defined by a spontaneous and herbaceous plant community (without woody plants) than in agricultural plot. The agronomist considers permanent herbaceous cover, without a shrub or tree stratum [START_REF] Plantureux | La prairie permanente : définitions et cadre réglementaire[END_REF]. Administratively in France, an area whose cover remains herbaceous for five completed years, even if the area is ploughed and/or reseeded during that period, becomes permanent grassland (Article 4(h) of Regulation (EU) No 1307No /2013No , 2013)). In this study, permanent grassland is defined as forage area dominated by spontaneous herbaceous vegetation maintained over a long period of time (10 years and more) and not having undergone any ploughing or sowing [START_REF] Plantureux | La prairie permanente : définitions et cadre réglementaire[END_REF]. 1.2. What are the evolutions of its surfaces? Areas allocated to permanent grassland in Europe and France have decreased very sharply since the 1970s. In 40 years, the Europe of 6 (Germany, Belgium, France, Italy, Luxembourg, the Netherlands) has lost 30% (7.1 million hectares) of its surface area to permanent grassland and France 33%. These areas are tending to disappear because of changes in land use, intensification of land management and abandonment in favour of forests or urbanisation. The mid-term reform of the CAP in 2003 and the end of the production premium for cereals and maize halt the decline in grassland areas. Support from the second pillar of the CAP also contributes to slowing down the reduction of these areas [START_REF] Peyraud | Place et atouts des prairies permanentes en France et en Europe[END_REF]. Then, climate change affects permanent grasslands: repeated droughts or soil erosion disrupt ecosystems and cause changes in the species present. This can reduce grassland production and weaken farm fodder balances.

In 2006, 6.6 million ha of permanent grasslands were declared, i.e. 25% of the French Useful Agricultural Area (UAA). The importance of permanent grassland in the rotation of farms is higher in sheep and cattle systems in grassland areas in the North-West and mountainous regions [START_REF] Faïq | Les prairies permanentes: évolution des surfaces en France-Analyseàtravers le registre parcellaire graphique[END_REF][START_REF] Farrié | Place et utilisation des prairies permanentes dans les élevages en France[END_REF]. 1.3. What services are provided by permanent grasslands? Permanent grassland provides agricultural services. It ensures the production of fodder for ruminants. The management chosen by the farmer on these grasslands mainly depends on the accessibility of the grassland, its productivity, the production system and animals on farm, and pedo-climatic contexts. It determines whether grassland is grazed and/or mowed and production yield and ensures year-round availability of fodder. When used as pastures, grasslands are areas that are grazed only. Used as meadow, they are generally only mowed and produce hay and/or silage to feed animals in the through on winter. [START_REF] Plantureux | La prairie permanente : définitions et cadre réglementaire[END_REF][START_REF] Farrié | Place et utilisation des prairies permanentes dans les élevages en France[END_REF]. They can be mowed and grazed in the same year and will then be classified as "mixed". Permanent grassland also provides environmental services. It limits soil erosion, guarantees water quality, stocks carbon and maintains the diversity of flora and fauna in these areas. [START_REF] Peyraud | Place et atouts des prairies permanentes en France et en Europe[END_REF].

Finally, it is likely to improve animal health and product quality. Studies are particularly interested in anthelmintic and antioxidant properties of plants and grasslands on animal. Furthermore, sensorial and nutritional quality of dairy and meat products coming from grazing animals are studied [START_REF] Farruggia | Quels intérêts de la diversité floristique des prairies permanentes pour les ruminants et les produits animaux[END_REF]. These specific services of permanent grasslands are the subject of a literature review presented below in this study. All permanent grasslands are not the same and don't provided the same services. Agronomists and ecologists develop a tool to better understand and classify permanent grasslands: a typology of permanent grasslands.

Why and how classify permanent grasslands?

Permanent grasslands can be classified into different types. A type depends on vegetation, which depends on environmental factors and agricultural practices. Each type indicates properties of grasslands that comprise it in terms of vegetation composition, agricultural and environmental value, and services provided. Types are grouped together in a mediation and advisory tool: a typology of permanent grasslands. This tool allows to organize and synthetize agronomic and ecologic knowledge about grasslands and to predict grassland properties and potential. Thus, possible services can be predicted by a grassland typological approach. For example: biomass production yields, forage nutrient quality and grassland farming flexibility are several services studied when establishing typologies and predicted for each type. Agronomic typology could be a tool for predicting yield (tonne of dry matter (DM)/hectare) and performance (€/t DM) of grasslands [START_REF] Mesbahi | Les typologies agronomiques : des outils efficaces pour évaluer rendements et performances des prairies permanentes[END_REF].

Recently, the desire to maintain these grasslands has led to the establishment of grassland typologies, at the national level [START_REF] Michaud | Une typologie nationale des prairies permanentes: un outil pour caractériser leur potentiel fourrager et leur intérêt environnemental[END_REF] and local : permanent grasslands basco-béarnaises, Vosges du Nord and Moselle, Massif Central, Ballons des Vosges [START_REF] Arranz | Les prairies permanentes basco-béarnaises[END_REF][START_REF] Bayeur | Typologie des prairies permanentes Vosges du Nord et Vosges Mosellanes : guide technique[END_REF][START_REF] Carrère | Typologie multifonctionnelle des prairies : Diagnostic prairial en zones fromagères AOP du Massif central[END_REF]Collectif, 2006). These studies highlight the diversity of French permanent grasslands and their agricultural and environmental services. In the new grasslands typology of the Massif Central, the services of the permanent grasslands for the quality of the products and for their antioxidant potential are evaluated and given among the characteristics of the types of grassland [START_REF] Galliot | Typologie multifonctionnelle des prairies du Massif Central[END_REF].

2. A study to understand the impact of permanent grasslands on products quality and livestock health 2.1. Parc Naturel Régional des Vosges du Nord's project Vosges mountains covers an area of 736,000 ha, spread over 2 regions and 7 departments and stretches from north to south between Alsace and Lorraine (figure 1). Over 2500 farms are present on this territory. Agriculture in the Vosges mountains is essentially oriented towards cattle breeding, which makes the most of large grassland areas. At the same time, these areas play an essential role in preserving biodiversity, the functioning of ecosystems and the aesthetic quality of landscapes. Several local authorities interact on this territory (Communauté de Commune de la Vallée de Villé, Communauté de Commune de la Vallée de la Bruche, Pays de la Déodatie, and two parks : Parc Naturel Régional des Ballons des Vosges, Parc Naturel Régional des Vosges du Nord). Aware of the risks linked to the reduction of grasslands, they are carrying out a new research programme.

Three agro-ecological typologies of the grasslands of France and the Vosges Mountain have been carried out between 2006 and 2013 [START_REF] Bayeur | Typologie des prairies permanentes Vosges du Nord et Vosges Mosellanes : guide technique[END_REF]Collectif, 2006;[START_REF] Michaud | Une typologie nationale des prairies permanentes: un outil pour caractériser leur potentiel fourrager et leur intérêt environnemental[END_REF]. Between 2013 and 2016, a phytosociological referential of the Vosges mountains' habitats was established [START_REF] Ferrez | Guide phytosociologique des prairies du massif des Vosges et du Jura alsacien[END_REF]. All these works need to be linked around a common objective: to ensure the preservation of permanent grasslands. In this context, a global programme to promote and enhance open areas was initiated by the local authorities in 2016 in the Vosges mountains. It is supported by the Massif Commission, the Rhin-Meuse Water Agency, the regions and Europe. The resulting work consider ecological, agronomic and economic expectations of the various stakeholders in this field.

Phase 3 of this project, led by Parc Naturel Régional des Vosges du Nord, is the agro-ecological enhancement of grassland systems. Thus, fodder value of grasslands for animal feed has been calculated, functional types of grasses established, soils characterised, fodder production costs evaluated for a better characterisation and future management of grasslands. 

Problematic

How to assess the potential of permanent grasslands on the quality of agricultural products from livestock farming and on the health of herds in the

Vosges Mountains? What is the influence of environment and management of permanent grasslands on product quality and animal health potentials? Questioning Q1 : How can products quality from permanent grasslands be assessed? Q3 : How do assess the impact of permanent grasslands on livestock health? Q5 : What interests do these two potentials of permanent grasslands present for the different agricultural actors of the massif? Q2 : How do practices and environment influence products quality? Q4 : How do practices and environment influence animal health benefits? Hypotheses H1 : The way in which permanent grasslands are used and their botanical composition influence the quality of the products. H2 : The health benefit-to-toxicity ratio for herds on permanent grassland is favourable to the farmer.

H7 : The interest in these themes is heterogeneous according to the stakeholders and the sensitivities of each one. H4 : The method of evaluating these potentials used by other structures can be adapted to the study case. H5 : A simple tool could be used to quickly assess a large number of grasslands. H6 : This information may be interest to those involved in the agricultural sector in the Vosges mountains.

Implementation of action

A1 : Creating and calculating indicators on a sample of grasslands. A4 : Conducting surveys of the various actors in the dairy and meat agricultural sectors A2 : Characterization of permanent grasslands of the massif A3: Search for influencing factors Actions: A1: Research of existing knowledge on the link between permanent grasslands and product quality and between permanent grasslands and animal health.

-Select variation factors. A2: Creation and calculation of indicators for aromatic and health values.

-Study the bibliography and identify the criteria influencing each of the indicators.

-Establish an assessment tool for each indicator and use it on a sample of known grasslands. A3: Characterization of the permanent grasslands of the massif.

-Analyse the results of the evaluation with regard to the typology of permanent grasslands in the massif. A4: Carrying out surveys among the various players in the dairy and meat agricultural sectors.

-Understand the interest of stakeholders in the aromatic and health value of permanent grasslands, as well as their knowledge and expectations.

Another objective of this phase is to investigate the impact of fodder from permanent grassland and particularly the impact of botanical composition and management of grassland, on agricultural products and on herds health.

2.2. Problematic Permanent grasslands could influence the quality of the products. They can also contribute to the good health of the herds through their floristic diversity. This is due to the plants found in these areas which produce secondary metabolites, such as tannins, carotenoids or phenolic compounds. However, it seems difficult to quantify precisely the benefits of grasslands on products and animal health. Moreover, these benefits are not always perceived by farmers. It is therefore interesting to determine and evaluate the aromatic and health potential of grasslands. Through research work carried out in the Vosges Mountains, this study will seek to find answers to the following question:

What is the influence of environment, botanical composition and management of permanent grasslands on product quality and animal health potentials?

How to assess the potential of permanent grasslands on the quality of agricultural products from livestock farming and on the health of herds in the Vosges Mountains?

2.3. Questioning and hypotheses The announced problematic raises several questions that stem from hypotheses (table 1). The first question concerns the aromatic potential of permanent grasslands: (Q1) how can the aromatic potential of permanent grasslands be assessed? (Q2) How do practices and environment influence products quality? The study assumes that several factors influence the quality of agricultural products and focuses on the way in which grasslands are used and the floristic diversity of which they are composed. The second question is concerned with (Q3) how permanent grasslands affect the health of livestock and (Q4) how to assess the health potential of the mountains' grasslands. The hypothesis put forward by the study is that it is possible that grasslands contain plants with medicinal properties for livestock. These plants, present in sufficient proportions, would be ingested by the animals and would offer beneficial effects. Finally, the last question relates to the interest that these two themes represent for the various stakeholders in the mountains' agricultural environment (Q5). The study supposes that the interests differ according to the stakeholders and the sensitivity of each to these themes. The study hypothesises that knowledge of these potentials, their evaluation and communication with the stakeholders can enable the valorisation of permanent grasslands in livestock farming and its long-term preservation.

Aromatic and health values of permanent grasslands

As the creation of indicators will be based on expertise, the following development presents the current state of knowledge on what determines product quality and animal health, with a focus on the role of grasslands, particularly plant diversity. In a first time, the interest of the floristic diversity in our daily life are presented before looking at the constituents of the plants which are involved in their properties. Then, the influence of its constituents on the different characteristics of the products are studied. Finally, the benefits of plants on the health of animals but also their toxicity are researched.

Floristic diversity

Permanent grasslands are potential reservoirs of fauna and flora biodiversity. Each permanent grassland allows a specific biodiversity, depending on the environmental conditions and agricultural practices on the different plots [START_REF] Marini | Effects of local factors on plant species richness and composition of Alpine meadows[END_REF]. Due to the diversity of pedo-climatic and management contexts, at least 550 different plant species have been counted when establishing different typologies of grasslands in the Vosges Mountains.

Floristic diversity found in animal fodder is interesting for the quality of the dairy and meat products [START_REF] Farruggia | Quels intérêts de la diversité floristique des prairies permanentes pour les ruminants et les produits animaux[END_REF]. Floristic diversity of grasslands is highlighted in several specifications of of the products. In the specification of PDO Comté cheese, "[…] la grande richesse floristique liée au milieu naturel de l'aire géographique, est très favorable au développement de composés aromatiques dans les fromages." Same arguments are used about richness of the alpine flora for Beaufort PDO cheese in its specification [START_REF] Inao | Cahier des charges de l'appellation d'origine «Beaufort[END_REF][START_REF] Inao | Cahier des charges de l'appellation d'origine «Beaufort[END_REF]. For PDO Charolles beef, the relationship is made between grass fattening and intensity of the colour and tenderness of meat. Similarly, botanical diversity in the different pastures of Camargue is related to the organoleptic qualities of PDO Camargue bull meat, for fat, taste and juiciness of meat [START_REF] Inao | Cahier des charges de l'appellation d'origine «Boeuf de Charolles[END_REF][START_REF] Inao | Cahier des charges de l'appellation d'origine «Taureau de Camargue[END_REF]. Also, floristic diversity could be beneficial for certain aspects of animal health. Based on this principle, some companies have developed "pharmacy meadow" seeds containing at least 15 plants known for their health benefits on herds (Julien Cécile, 2017). This can be explained by the wide variability of species presents on diversified grasslands which contributes to supply a panel of secondary metabolites; molecules of interest that are increasingly being studied [START_REF] Poutaraud | Grasslands: A Source of Secondary Metabolites for Livestock Health[END_REF].

Secondary metabolites

Plants have many chemical compounds divided into two groups: primary metabolites and secondary metabolites. Primary metabolites are essential to fundamental activities of the plant organism. They consist of proteins, lipids and carbohydrates and contribute to improve the composition in fatty acids in different products for example. Secondary metabolites are various molecules contained in so-called bioactive plants. They have a role in ancillary functions (stress situations, predator control, attracting pollinators, etc.). They are mainly found in dicotyledonous species and provide therapeutic properties or an improvement in products quality [START_REF] Farruggia | Quels intérêts de la diversité floristique des prairies permanentes pour les ruminants et les produits animaux[END_REF][START_REF] Niderkorn | Les prairies permanentes, un réservoir de métabolites secondaires. Leurs effets sur le comportement alimentaire, l'efficacité digestive, les rejets et la santé des ruminants[END_REF]. In monocotyledonous (Poaceae for example) these compounds may be due to a symbiotic relationship between the plant and endophytic fungi.

Phenolic compounds

Phenolic compounds include thousands of molecules with a polyphenolic structure. They are secondary metabolites that are transferred into milk and meat directly or after processing in the rumen. Some compounds have antioxidant activity [START_REF] Poutaraud | Grasslands: A Source of Secondary Metabolites for Livestock Health[END_REF].

Tannins are phenolic compounds. These natural water-soluble products can precipitate proteins from an aqueous solution. Depending on their structure, they can be classified into two main groups: hydrolysable tannins and condensed tannins. Hydrolysable tannins can be toxic to animals while condensed tannins have anthelmintic properties [START_REF] Hoste | The effects of tannin-rich plants on parasitic nematodes in ruminants[END_REF]. In addition, condensed tannins contribute to improving the assimilation of certain molecules by ruminants such as proteins [START_REF] Julien | Effet des tanins condensés sur la solubilité des protéines de légumineuses fourragères[END_REF].

Terpenes

Terpenes are secondary metabolites. These molecules can be distinguished according to the number of isoprene units they contain. Thus, mono-and sesquiterpenes are composed of 2 and 3 isoprene units respectively [START_REF] Agabriel | Tanker Milk Variability According to Farm Feeding Practices: Vitamins A and E, Carotenoids, Color, and Terpenoids[END_REF]. Terpenes have recognized aromatic properties when concentrated and are the main components of essential oils.

Carotenoids are terpenes composed of 8 isoprene units. They are natural pigments and antioxidant molecules. Present in plants and in leaves more precisely, they are associated with photosynthetic activity because they protect chlorophylls from heat and sunlight. These yellow, orange or red pigments contribute to the colour of the products [START_REF] Martin | Herbe et qualités nutritionnelles et sensorielles des produits laitiers[END_REF].

Alkaloids

Alkaloids are often toxic secondary metabolites. The most known is colchicine, which is involved in digestive disorders (diarrhea and dehydration) and fatal at high doses [START_REF] Poutaraud | Grasslands: A Source of Secondary Metabolites for Livestock Health[END_REF].

Products'quality

The organoleptic characteristics of dairy or meat products are assessed by their colour, texture, odours, aromas and flavours when they are tasted. The nutritional quality of a product is its ability to meet daily requirements for one or several nutrients.

Organoleptic characteristics of dairy products

Many factors influence the characteristics of dairy products. Raw products differ according to the genetic potential of animals, the diet, the state of health, and so on. Processing also determines the final product [START_REF] Coulon | Relationships between ruminant management and sensory characteristics of cheeses: a review[END_REF]. Emphasis was placed on animal feed and in particular on the influence of the grass diet on product quality.

Dairy products' color

The more or less yellow colour of dairy products depends on their carotenoid content. In cow's milk, the main carotenoids identified are ß-carotene and lutein. These natural pigments come from the fodder that animals ingest. They are then transferred to the milk and determine its colour. However, the rate of transfer of carotenoids from feed to milk remains very low (less than 1%) [START_REF] Martin | Herbe et qualités nutritionnelles et sensorielles des produits laitiers[END_REF].

Milk from grazing dairy cows is yellower and contains more ß-carotene and lutein than silage or hay. Pastured grass is richer in carotenoids than mowed grass because the drying process, exposure to light and shelf life degrade these pigments [START_REF] Nozière | Carotenoids for ruminants: From forages to dairy products[END_REF]. Grass silage has intermediate carotenoid contents between pastured grass and hay because grass is dried for less time on the ground. The amount of carotenoids depends on the stage of vegetation: carotenoid concentrations are highest at leafy stage. When the grass stage advances, the amount of carotenoids decreases in grass [START_REF] Graulet | Variations des teneurs en micronutriments de l'herbe des prairies de moyenne montagne et transfert au lait[END_REF] and therefore in milk [START_REF] Calderón | Effects of mountain grassland maturity stage and grazing management on carotenoids in sward and cow's milk[END_REF]. The carotenoid content is higher in the less diverse grasslands at an early stage. However, the carotenoid content decreases rapidly as the grass progresses. In more diverse prairies, the initial carotenoid content is lower, but decreases more slowly as the grass progresses [START_REF] Graulet | Variations des teneurs en micronutriments de l'herbe des prairies de moyenne montagne et transfert au lait[END_REF][START_REF] Tornambé | Influence of the botanical diversity and development stage of mountain pastures on milk fatty acid composition, carotenoids, fat-soluble vitamins and sensory properties[END_REF].

There is no transfer of ß-carotene in goats and sheep, which is why their milk is always more or less white. In the case of processed products (butter and cheese) made from cow's milk, the length of time in the cellar, the temperature and the exposure to light during the maturing and storage phases are other factors that can influence the colour obtained [START_REF] Nozière | Carotenoids for ruminants: From forages to dairy products[END_REF].

Texture

In addition to the technological factors in the manufacture of processed dairy products, production factors whose diet influence the more or less melting texture of cheeses [START_REF] Coulon | Facteurs de production et qualité sensorielle des fromages[END_REF]. The composition of milk fat determines the texture of products. Indeed, the melting point of fatty acids depends on their structure: length of carbon chains and degree of unsaturation. Saturated fatty acids have a higher melting point than unsaturated fatty acids.

The unsaturated fatty acid content improves with grazing. In the study of [START_REF] Couvreur | The Linear Relationship Between the Proportion of Fresh Grass in the Cow Diet, Milk Fatty Acid Composition, and Butter Properties[END_REF], the increase in the proportion of fresh grass in a corn silage diet induces an increase in unsaturated fatty acids to the detriment of the saturated fatty acids in milk. Butter from the rations with the highest grass content was found to be less firm than the others.

Cheeses from grazed animals will be considered more runny, elastic and creamy than those from a hay-cereal ration. On the other hand, there are no significant differences between the products of pastures composed of 31 plant species or 74 species [START_REF] Coppa | Effect of different grazing systems on upland pastures compared with hay diet on cheese sensory properties evaluated at different ripening times[END_REF]. However, a difference in texture was observed between cheeses made from mountain (between 1500 m and 1850 m) and valley (between 850 m and 1100 m) milk. Mountain cheeses are less elastic and cohesive. This can be explained by the fatty acid composition of the milk, which contains more long unsaturated fatty acids in the mountains, and by the activity of plasmin (a milk enzyme involved in the ripening of certain cheeses), which is twice higher in mountain milk [START_REF] Bugaud | Texture et flaveur du fromage selon la nature du pâturage : cas du fromage d'Abondance[END_REF].

Flavours

Pasteurisation and maturing have a marked effect on sensory characteristics of cheeses. The effect of diet, although less so, also exists. The olfactory characteristics of products vary according to multiple odorous compounds. Secondary metabolites such as volatile compounds are present in grassland plants, particularly dicotyledons. They may be the molecules associated with these characteristics and the final aroma is the result of complex interactions between them [START_REF] Bovolenta | Volatile compounds and sensory properties of Montasio cheese made from the milk of Simmental cows grazing on alpine pastures[END_REF]Cornu et al., 2007;[START_REF] Martin | How do the nature of forages and pasture diversity influence the sensory quality of dairy livestock products?[END_REF].

The nature of the fodder affects the characteristics of the different dairy products. Milk from pasture has an intense 'stable' smell [START_REF] Martin | Herbe et qualités nutritionnelles et sensorielles des produits laitiers[END_REF]. For butter, a rancid taste has been associated with rations favouring corn silage to grass pasture [START_REF] Couvreur | The Linear Relationship Between the Proportion of Fresh Grass in the Cow Diet, Milk Fatty Acid Composition, and Butter Properties[END_REF]. In addition, cheeses have a more floral and herbaceous smell when cows graze for 7 hours a day (about 3 kg of green grass) than when they only have access to a ration of corn silage, hay and concentrates [START_REF] Carpino | Contribution of Native Pasture to the Sensory Properties of Ragusano Cheese*[END_REF].

Abondance PDO cheeses from diversified meadows (64 species) compared to less diversified meadows (between 25 and 41 species) have a sweeter aroma: they are described as less sour, less fermented, more acidic and more fruity [START_REF] Buchin | Influence of the composition of Alpine highland pasture on the chemical, rheological and sensory properties of cheese[END_REF]. These qualifiers are found for the mountain cheeses in the study of [START_REF] Bugaud | Texture et flaveur du fromage selon la nature du pâturage : cas du fromage d'Abondance[END_REF]. They link these different flavours to the degree of secondary proteolysis and to volatile compounds linked essentially to the activity of the microbial populations of the cheeses. Terpenes are believed to inhibit the production of certain compounds such as sulphur compounds associated with a "cooked cabbage" taste. They may come from a direct transfer from grass to milk and then to cheeses. Indeed, [START_REF] Viallon | Transfer of monoterpenes and sesquiterpenes from forages into milk fat[END_REF] measure a rapid increase in the content of monoterpenes and sesquiterpenes in milk fat after a switch from a ration of dactyl hay low in terpenes to a ration of yarrow hay high in these compounds.

Terpenes have a reduced effect on the aromatic properties of products. However, their quantity reflects the diversity of compounds present in the products. Terpenes are more present in green grass of diversified grasslands rich in dicotyledons. As the grass progresses, its concentration in forages increases. Grass harvesting and storage reduce the amount of terpene present in the forage (Martin et al., 2005).

Organoleptic characteristics of meat products

Feeding, animals characteristics or slaughter conditions are contributors of the sensory quality of meat products. In addition, grass feeding influences the sensory qualities of meat such as flavour and colour.

Meat's colour

Colour of pieces of meat is one of the first criteria of choice for the consumer. The more or less red colour depends on the pH and on the pigment that stores and transports oxygen in the muscle cells: myoglobin. Meat colour will be lighter if the final pH is low or drops rapidly. Myoglobin is more or less present depending on the nature of the fibres that make up the muscle. Fibres are distinguished according to their contractile and metabolic activities: slow-contracting oxidative red fibres (type I), fast contracting red oxidoglycolytic fibres (type IIA) and fast contracting white glycolytic fibres (type IIB) [START_REF] Geay | Valeur diététique et qualités sensorielles des viandes de ruminants[END_REF]. With ruminants, meat is darker when the animals are finished on grass. Cattle on pasture develop more type I red fibre during their physical activity, which partly explains the darker colour of meat regularly found in studies [START_REF] Oury | Éléments de maîtrise de la couleur des viandes chez les bovins de race Charolaise[END_REF]. In addition, myoglobin has different colours depending on its degree of oxygenation. With little or no oxygen, it has a bright red or purple colour. Its oxidized form, metmyoglobin, has an unpleasant brown colour. Grasslands naturally contain antioxidants such as xanthophylls (from the carotenoid family), which help stabilize myoglobin and maintain the red colour of meats [START_REF] Geay | Valeur diététique et qualités sensorielles des viandes de ruminants[END_REF][START_REF] Oury | Éléments de maîtrise de la couleur des viandes chez les bovins de race Charolaise[END_REF].

However, this result must be tempered because other factors influence the colour of meat. The age of the animal and its weight at slaughter, the ultimate pH or the intramuscular fat of meat may contribute to the more or less light colouring of meat [START_REF] Priolo | Effects of grass feeding systems on ruminant meat colour and flavour[END_REF]. Intramuscular fat comes from the deposition of lipids in muscle tissue.

Flavour

Flavour is a combination of smell and taste. Grass feeding influences the taste of meat produced. Appreciation of meat differ between consumers. The acceptability of the taste of meat depends on the cultures and experiences of consumers. In Europe, meat from less intensively fattened animals will give the idea of a better taste as in the United States, meat from animals raised on concentrates has a more acceptable taste than meat from animals raised on pasture [START_REF] Dufey | Qualité de la viande bovine produite à partir de l'herbe[END_REF][START_REF] Priolo | Effects of grass feeding systems on ruminant meat colour and flavour[END_REF].

Volatile compounds in plants seem to contribute to the differences felt. Thus, winter fattening with hay from permanent meadows is the key to valorising the meat from the AOP Fin Gras du Mézenc. This hay has terpenes compounds specific to the botanical composition of the mountains, which gives the hay an odour and is said to be the source of the meat's taste. One plant in particular, the cistre, is highlighted for these odorous characteristics [START_REF] Chabrat | De la viande, du foin et un pastoralisme sédentaire[END_REF].

However, mechanisms modifying the flavour of meat through grass-feeding are complex and not well documented in studies. For sheep meat, the association of two compounds seems to be involved: branched-chain fatty acids and scatole. To a lesser extent, products resulting from the oxidation of linolenic acid influence a pronounced pastoral flavour of sheep meat [START_REF] Priolo | Effects of grass feeding systems on ruminant meat colour and flavour[END_REF]. Indole and scatole are also being studied together as they are responsible for a strong unpleasant odour. They are found in certain legumes such as alfalfa, which is why grazing animals have a stronger smell [START_REF] Devincenzi | How does barley supplementation in lambs grazing alfalfa affect meat sensory quality and authentication?[END_REF][START_REF] Devincenzi | Influence of fresh alfalfa supplementation on fat skatole and indole concentration and chop odour and flavour in lambs grazing a cocksfoot pasture[END_REF][START_REF] Schreurs | Skatole and indole concentration and the odour of fat from lambs that had grazed perennial ryegrass/white clover pasture or Lotus corniculatus[END_REF]. Plants with tannins such as Lotus corniculatus are being studied as they may limit the production of indole and scatole in the rumen [START_REF] Schreurs | Skatole and indole concentration and the odour of fat from lambs that had grazed perennial ryegrass/white clover pasture or Lotus corniculatus[END_REF]. For beef, the role of scatole is less important compared to the oxidation products of linolenic acid. The flavour of meat from grass-fed animals is described as more "pastoral", "milky" or "banyard" than meat from animals fattened with concentrates [START_REF] Priolo | Effects of grass feeding systems on ruminant meat colour and flavour[END_REF].

Nutritional characteristics of dairy products

Fatty acids of interest in dairy products

Feed ration of livestock is a recurring factor in studies of the nutritional quality of products. For example, a comparison between two rations -corn silage and pastured grass -shows that grazing reduces saturated fatty acid intakes and improves the omega-3 fatty acid content of milk. Fresh grass contains more α-linolenic acid than corn silage [START_REF] Chilliard | Qualité des produits: modulation par l'alimentation des animaux de la composition en acides gras du lait et de la viande[END_REF][START_REF] Martin | Contribution des produits laitiers aux apports nutritionnels selon la nature des fourrages distribués aux vaches laitières[END_REF]. Furthermore, the fatty acid composition of milk varies according to the stage of grass; as the vegetation stage advances, the fatty acid content decreases [START_REF] Tornambé | Effet de la diversité floristique des pâturages de montagne sur le profil en acides gras et les caractéristiques sensorielles des laits[END_REF].

Fatty acids content and composition of milk depend on botanical families and plant species consumed on grasslands. The presence of Poaceae in pastures seems to increase the concentration of saturated fatty acids in milk while the presence of Asteraceae, Apiaceae, Fabaceae, Rosaceae, Cyperaceae seems to improve the quantity of polyunsaturated fatty acids and conjugated linoleic acids. Furthermore, the plant species themselves can influence the different fatty acid contents. For example, Leontodon hispidus, Lotus corniculatus, Trifolium pratense are positively correlated with polyunsaturated fatty acids (PUFA), conjugated linoleic acids and monounsaturated C18:1 trans fatty acids [START_REF] Collomb | Correlation between fatty acids in cows' milk fat produced in the Lowlands, Mountains and Highlands of Switzerland and botanical composition of the fodder[END_REF].

Vitamins and carotenoids

Milk contains 12 of the 13 families of vitamins (B8 deficiency) in varying proportions. Vitamin A is one of the fat-soluble vitamins that must be provided to humans through food. Dairy products represent 10 to 20% of an adult's daily vitamin A intake. Some plant carotenoids, such as αand βcarotenes, are precursors of vitamin A. For ruminants, they come from ingested forage, are absorbed and converted in the intestine [START_REF] Martin | Contribution des produits laitiers aux apports nutritionnels selon la nature des fourrages distribués aux vaches laitières[END_REF][START_REF] Martin | Herbe et qualités nutritionnelles et sensorielles des produits laitiers[END_REF].

The carotenoid concentration of plants increases with the leaf/stem ratio. Thus, this concentration varies from one botanical family to another: it is higher in legumes than in grass plants. An advanced stage of grass development will reduce the amount of vitamin A and β-carotene in milk [START_REF] Calderón | Effects of mountain grassland maturity stage and grazing management on carotenoids in sward and cow's milk[END_REF]. Prolonged exposure to light also decreases the carotene levels in forages: hay has the lowest levels, followed by grass silage, and grass pasture has the highest levels β-carotene levels in forages.

Nutritional characteristics of meat products 4.4.1. Fatty acids of interest in meat products

Dietary lipids are deposited in the muscles of ruminants after digestion, intestinal absorption and transport to the muscle. In the rumen, their lipolysis and then the hydrogenation of unsaturated fatty acids determine the fatty acid composition of the muscles. The set of double bonds conjugated PUFA molecules are called conjugated linoleic acids (CLA) and are produced by rumen bacteria. Beef consists of 45-55% saturated fatty acids, 40-45% monounsaturated fatty acids, and 5-15% polyunsaturated fatty acids [START_REF] Geay | Valeur diététique et qualités sensorielles des viandes de ruminants[END_REF][START_REF] Normand | Influence d'une alimentation à base d'herbe sur la qualité de la viande de gros bovins[END_REF].

The PUFA content varies according to the feed supplied to the animals. In contrast to a trough diet, a grass-based diet in cattle allows an increase in PUFAs in the meat and in particular in omega 3 fatty acids, which improves the omega 6/omega 3 ratio [START_REF] Chilliard | Qualité des produits: modulation par l'alimentation des animaux de la composition en acides gras du lait et de la viande[END_REF][START_REF] Dufey | Qualité de la viande bovine produite à partir de l'herbe[END_REF][START_REF] Normand | Influence d'une alimentation à base d'herbe sur la qualité de la viande de gros bovins[END_REF]. In sheep, the PUFA content of lambs is significantly improved by finishing on pasture. In particular, the omega 3 content was multiplied by 4 between a control batch finished in the sheep pen and 2 batches finished on pasture, making the meat conform to the ANSES recommendations for the omega 6/omega 3 ratio [START_REF] Legrand | Effets d'une finition des agneaux à l'herbe sur les qualités nutritionnelles et gustatives de la viande[END_REF].

Meat oxidation resistance

Particular attention is paid to the safety of food products, including meat products. Processors and large and medium-sized retailers are increasingly attentive to the oxidation process of meat products. Radical phenomena involve the formation of free oxygen radicals. Free radicals, unstable chemical species, possess a single electron. Reactive oxygen species (ROS) appear if this electron is located on an oxygen atom. ROS can oxidize biological molecules.

Muscular and adipose tissues of meat can undergo a radical attack which alters the sensory qualities of the products. It induces a diffusion of oxygen and bacteria in the tissues, a degradation of the colour of the different tissues, an increase in the water content, a development of a rancid taste, etc. These various observations explain the degradation of the quality of the products, their conservation and their nutritional qualities. Indeed, a loss of fatty acids of interest and the development of toxic products can be observed. Peroxidised carbohydrates, lipids and proteins are the result of the excessive action of free radicals and are harmful to human health (Aurousseau, 2002;[START_REF] Durand | Le stress oxydant chez les animaux de rente : principes généraux[END_REF].

It is therefore important to control these compounds that are unfavourable to product quality and human health. Antioxidants can be produced by the animal's cells but are not always sufficient to stop oxidative stress. Plants are an important source of natural antioxidants. The main ones are phenolic compounds, flavonoids, some vitamins and carotenoids [START_REF] Jiang | Natural antioxidants as food and feed additives to promote health benefits and quality of meat products: A review[END_REF]. Ruminant ingestion of polyphenols induces a decrease in plasma sensitivity to lipoperoxidation [START_REF] Gladine | Bioavailability and antioxidant capacity of plant extracts rich in polyphenols, given as a single acute dose, in sheep made highly susceptible to lipoperoxidation[END_REF].

Potential effects on animal health

Grazing livestock systems improve the overall health of the animals: digestive and metabolic aspects, lameness or perinatal mortality [START_REF] Sulpice | Quels effets bénéfiques du pâturage sur la santé animale? Mise au point d'un indice de pâturage et première approche dans des élevages bovins laitiers de la Loire et du Rhône[END_REF]. However, the properties of permanent grasslands appear to have the potential to improve other aspects of animal health [START_REF] Lüscher | Potential of legume-based grassland-livestock systems in Europe[END_REF][START_REF] Niderkorn | Associative effects between forages on feed intake and digestion in ruminants[END_REF] 5.1. Antioxidant potential Oxidative stress is a physiological state linked to an imbalance between free radicals and antioxidants. ROS can oxidize biological molecules (carbohydrates, lipids, etc.). Situations of oxidative stress impact animal growth, reproduction or immunity and can even lead to metabolic diseases [START_REF] Durand | Le stress oxydant chez les animaux de rente : principes généraux[END_REF][START_REF] Poutaraud | Grasslands: A Source of Secondary Metabolites for Livestock Health[END_REF]. In prevention, all shocks that weaken the animal and lead to an increase in the flow of free radicals in the body should be avoided. Shocks are of various types: nutritional, emotional, climatic, etc. and must be limited from the foetal life of the animal until slaughter (Aurousseau, 2002). Moreover an increase in PUFA level induces a higher oxidant risk and requires a higher antioxidant supplementation [START_REF] Gobert | Plant polyphenols associated with vitamin E can reduce plasma lipoperoxidation in dairy cows given n-3 polyunsaturated fatty acids[END_REF]. Among the nutritional antioxidant molecules, vegetal secondary metabolites are involved : hydrophilic compounds like polyphenols, vitamin C, selenium and lipophilic one like vitamins A and E, carotenoids and PUFA [START_REF] Durand | Le stress oxydant chez les animaux de rente : principes généraux[END_REF].

Other healthy potentials

In ruminant, bioactive plants may have a positive effect on gastrointestinal parasites. The condensed tannins-rich plants may have an anthelminthic activity, for example sainfoin (Onobrychis viciifolia), birdsfoot trefoil (Lotus pedunculatus et Lotus corniculatus), sulla or spanish sainfoin (Hedysarium coronarium) or knautia (Knautia arvensis) [START_REF] Gaubert | Le sainfoin déshydraté -un modèle de nutricament dans la lutte contre les nématodes parasites des petits ruminants[END_REF][START_REF] Niderkorn | Les prairies permanentes, un réservoir de métabolites secondaires. Leurs effets sur le comportement alimentaire, l'efficacité digestive, les rejets et la santé des ruminants[END_REF][START_REF] Quijada Pinango | Relation structure/activité de tanins bioactifs contre les Nématodes Gastrointestinaux (Haemonchus contortus) parasites des petits ruminants[END_REF]. The condensed tannins-rich plants improve the physiology and performance of the infected animal. They disturb also the biological cycle of gastrointestinal nematodes and limit the number of worms, their fecundity and the quantity of excreted eggs [START_REF] Arroyo-Lopez | Anthelmintic effect of carob pods and sainfoin hay when fed to lambs after experimental trickle infections with Haemonchus contortus and Trichostrongylus colubriformis[END_REF][START_REF] Hoste | The effects of tannin-rich plants on parasitic nematodes in ruminants[END_REF]). An inflammation is a protective reaction against aggressions. It allows to recognize and eliminate a foreign structure (bacteria or virus, tissue lesions, …) by immune cells. A long-term inflammation becomes chronic with deleterious consequences on health. [START_REF] Gaubert | Le sainfoin déshydraté -un modèle de nutricament dans la lutte contre les nématodes parasites des petits ruminants[END_REF]. Some plants were described as having anti-inflammatory properties. They contain phenolic compounds, as flavonoids and particularly kaempferol and quercetin [START_REF] Poutaraud | Grasslands: A Source of Secondary Metabolites for Livestock Health[END_REF]). An antibacterial activity may also be observed in some plants or plant extracts. Heather (Calluna vulgaris) has a antibacterial effect against pathogenic bacteria [START_REF] Ghareeb | In vitro screening for antiacetylcholiesterase, anti-oxidant, anti-glucosidase, anti-inflammatory and anti-bacterial effect of three traditional medicinal plants[END_REF].

Toxicity

A lot of plants are producing bioactive molecules for any purpose (intermediary metabolism, biotic and abiotic defence). These molecules may be toxic for the animals (or humans) after ingestion or simple contact and some of them are deadly. The variability of the toxicity is large and is depending on many factors from animal (animal species, age, dietary behaviour) or vegetal origin (part of the plant that has been consumed, quality (fresh or dry), quantity).

Cattle, sheep and goat poisoning is regularly observed in France. The intoxications involve plants from grasslands, field hedge and ornamental hedges [START_REF] Gault | Plant poisoning in France: an overview[END_REF]. Goat's rue (Galega officinalis) is responsible for deadly intoxication in ruminant even when goats seem less sensitive [START_REF] Roch | Intoxication par le Galéga officinal (Galega officinalis L.) chez la vache[END_REF]. It contains an alkaloid, galegine, inducing rough, violent and quickly deadly pulmonary symptoms [START_REF] Bézard | Un troupeau ovin intoxiqué par le galéga officinal[END_REF][START_REF] Fraiture | Toxicité pour le bétail et usages médicinaux du Galega officinalis (Leguminosae) et de la galégine[END_REF]. Bracken fern (Pteridium aquilinum) is widespread in France on acidic and silica-rich soils. It may be deadly for cattle when chronically ingested. Ptaquiloside is the most important substance responsible for the toxicity [START_REF] Mohammedi | Principales intoxications végétales chez les ruminants en zone méditerranéenne[END_REF]. Autumn crocus (Colchicum autumnale) is toxic for cattle, sheep and goat because of the presence of the alkaloid colchicine [START_REF] Kupper | A Fatal Case of Autumn Crocus (Colchicum Autumnale) Poisoning in a Heifer: Confirmation by Mass-Spectrometric Colchicine Detection[END_REF]. After colchicine poisoning the milk becomes poisonous too [START_REF] Jean-Blain | Les plantes veneneuses: leur toxicologie, La maison rustique[END_REF].

To remember: ➢ Many potential or proven links have been identified between grassland quality and product quality and animal health. ➢ There are still many unresolved issues. ➢ Determinants of product quality and animal health are multi-factorial.

These elements help to justify the evaluation of permanent grasslands for their contribution to product quality and their beneficial effect on animal health. II. Materials and methods

Area of study

Vosges Mountains presents a diversity of environments. Oriented from north to south, mountain' climate is oceanic on the western slope and semi-continental on the eastern slope. Its soil is sandstone to the north and granite to the south, where the altitude is the highest. The different grasslands of the Vosges Mountains are investigated in this study.

The sample of permanent grasslands that will be evaluated in this study comes from the grasslands used to create the permanent grassland typologies of Ballons des Vosges in 2006, of Vosges du Nord in 2013 and of Massif des Vosges in 2020. All data attached to these grasslands are coming from the previous studies. Data available for each grassland and required for the analysis were compiled in an Excel file. They include data about agricultural practises (use, date of use or number of livestock units for example), environment (elevation, soil pH, or Ellenberg ecological indices, pastoral value, etc) and for each grassland a botanical recorded with the % of biomass of each species.

Initially made up of more than 300 grasslands, the sample finally included 268 meadows spread over the Vosges Mountains after removing the grasslands with missing data. They include information on the environment, on agricultural practices and on botanical composition of the meadows.

2. To develop indicators to assess the aromatic value and the health value of permanent grasslands 2.1. Objective Creating indicators to assess the aromatic and health value of permanent grasslands serves several purposes. The first objective is to better understand and characterise the meadows of the Vosges mountains in these two aspects. This then allows knowledge to be shared on these themes, which are still little addressed by agricultural stakeholders, and it opens the discussion on a new approach to permanent grasslands. The second objective is to study in more detail the factors influencing these indicators. A cross-analysis of environmental factors and agricultural practices makes it possible to achieve this. The results could confirm or improve the construction of the indicators in order to get to a model that is best suited to the compromise between scientific precision and an extension tool.

2.2. Literature review to understand the impacts of permanent grassland on product quality and animal health A bibliographical synthesis has been written with scientific support from Google Scholar, Web of science and Association Française pour la Production Fourragère (AFPF). The sources searched on Google Scholar were selected with the following keywords: Antioxidant, Dairy products, Dairy diversity, Meat, Texture, Colour, Fatty acids, Permanent grasslands, Floristic diversity, Meat, Texture, Colour, Animal health, Fatty acids. The AFPF articles are mostly from the following AFPF days: « Les atouts des prairies permanentes pour demain » in 2012 and « Elevage à l'herbe : quels bénéfices complémentaires ? » in 2019.

Choice of indicators

Indicators' choice is adapted to the productions present in the mountains. In Vosges mountains cattle are predominant, with more than 100 000 head. Among cattle farmers, 19% raise both dairy and suckler cattle, 39% only dairy cattle and 42% only suckler cattle. Vosgian is a local breed, considered endangered and it represents only 6.5% of dairy cows in 2019. Therefore, cattle breeding and associated products -milk, meat and cheeses -are highlighted in the study. Indicators correspond to the specific characteristics of agricultural products (colour, texture, aromatic richness, micronutrients, fatty acids of cheeses and colour intensity, fat colour and oxidation resistance of meat) and animal health (antioxidant and anti-pathogenic potentials). The construction of the various indicators is mainly based on the method used in the multifunctional typology of grasslands in the Massif Central [START_REF] Galliot | Typologie multifonctionnelle des prairies du Massif Central[END_REF]. For this typology, a group of experts in Massif Central develops each indicator, taking into account the results of the various research programmes available but also their expertise in the fields of research addressed. This approach goes beyond a literature review. Thus, their joint reflection on the indicators results in a scoring that will be adapted to the context of the study. Ballons des Vosges typology in 2006 (Collectif, 2006) is used for environmental conditions of Vosges mountains.
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As with the multifunctional typology of the Massif Central grasslands, each indicator is determined using a three-level decision tree. These levels correspond to the main characteristics of the grasslands that influence the composition of the fodder ingested by the animals without taking into account the other components of the ration. They correspond to the type of use of the grassland, its main stage of use and its botanical composition.

The first level of the decision tree characterizes the way in which the grassland is used

Three uses of permanent grasslands influencing product quality were identified. Green grass is eaten while the animals are grazing. The grass can also be ensiled or hayed. Only the use of permanent grassland during the first time of the year is taken into account in the calculation of the indicators, as this use corresponds to the majority of annual production (60% or more).

The second level of the decision tree characterizes grassland management

The stage of use of the grassland (more or less early) is calculated thanks to the method used in the Ballons des Vosges typology (Collectif, 2006). This method takes into account the date of first use of the grassland but also its elevation. The latter criterion was not used in the typology of permanent grassland in the Massif Central but seems necessary for the Vosges mountains, which has a highly heterogeneous climate between low and high altitude regions. These differences have an impact on the growth of grass and the decisions made by farmers to use the grasslands. A group of experts made a distinction between grasslands above and below 700 m a.s.l (Collectif, 2006).

The majority of grassland use takes place between 30 May and 1 July for meadows between 0 and 700 m above sea level: this is a traditional use. Earlier use is considered early and later use is considered late. In the south of the Vosges mountains, the altitude can reach up to 1400 m. This is why the characteristic dates of the first use have been adjusted to the growing conditions of the grass above 700 m a.s.l (figure 2).

The third level of the decision tree takes into account the floristic diversity of the grassland

Floristic surveys were carried out on all the grasslands in the study (about 300 grasslands). The total species richness of the permanent grassland plants was counted on the main grassland community. On average, 38 plant species were identified: the poorest grasslands contain 15 different plant species, while the most diverse grasslands contain 65. Grasslands are divided into 3 classes equivalent in number of individuals according to the floristic diversity they present. The poorest floristically contain less than 34 different species, the richest more than 41 species. Between 34 and 41 species present, grasslands are considered moderately diverse.

Construction and calculation of product quality indicators

The rating assigned to the indicators is the same as that established for the multifunctional typology of grasslands in the Massif Central [START_REF] Galliot | Typologie multifonctionnelle des prairies du Massif Central[END_REF]. It is adapted to the decision tree constructed according to the conditions of the study (figure 3).

Each indicator was given a score from 1 to 8 (table 2). The highest score ( 8) is given to grasslands whose practices (use of the grassland and date of first use) and botanical composition are the most favourable for achieving the desired quality for each indicator. Details of the construction of the indicators and the attribution of scores are presented in the appendix to the multifunctional typology of the Massif Central grasslands (to be published) and the main characteristics of each indicator are presented in appendix 1 of this study.

2.6. Construction of indicators to assess the health value of permanent grasslands Although it is impossible to attribute medical virtues to grasslands, they bring potential benefits for animal health.

Antioxidant potential

The indicators are constructed using two methods. The first method uses the assessment provided by the Massif Central expert group working on the subject. Thus, as the antioxidant properties of grassland are higher when grazed, grassland receives a score of 2/2 and mowed types receive a score of 1/2.

The second method focuses on the species present in the communities analysed and recognised for their antioxidant capacity. Of all the plants identified in the plant communities of the permanent grasslands in the study, only those with a total biomass on the mountains greater than 1% were retained for analysis. This choice makes it possible to take into account to a certain extent the plants that will actually be consumed by the animals and in sufficient quantities to express their potential. This list of plants is compared with scientific studies to identify all the plants of interest. The table 3 includes plants with more than 1% biomass on the mountains' grasslands and with antioxidant properties (column 2). The cumulative percentage of biomass of these interesting species is calculated for each grassland and scores are assigned by quartiles. 1/7 for meadows with a percentage biomass of the species of interest below the first quartile, 3/7 for those with a percentage biomass between the 1st and 2nd quartile, 5/7 for a percentage biomass between the 2nd and 3rd quartile and 7/7 for a percentage biomass of the identified species above the 3rd quartile. To this is added 1 point for grazed grasslands, bringing the evaluation of grasslands for their antioxidant potential to a score out of 8. Subsequently, the scores awarded under the first method will be called "antioxidant potential 1" and the scores awarded under the second method "antioxidant potential 2".

Antipathogenic potential

The antioxidant properties of plants have been widely studied and represent the most important number of species in the study's grasslands. However, other properties attributed to plants and influencing animal health have been highlighted in scientific studies. The anti-bacterial, anti-viral, hepato-protective, anti-microbial and anthelmintic properties of plants are the subject of scientific studies, a non-exhaustive list of which is presented in the table 3.

As for the antioxidant potential of grasslands, the species in the study present at more than 1% biomass and presenting the aforementioned beneficial properties for the health of the animals are identified. The sum of the percentages of biomass of these plants of interest for each grassland allowed a quartile rating to be established. The ratings range from 1 for the poorest quartile of grasslands in terms of percentage of biomass of plants of interest to 4 for the richest quartile.

Statistical analysis of permanent grasslands

Grassland indicator scores are statistically analysed using R studio software [START_REF] Core | R: a language and environment for statistical computing[END_REF]. A first step of descriptive analysis positions the grasslands of the mountains in relation to each other and gives an overall view of the sample. A second stage allows to explore the data and to identify correlations between variables with a Principal Component Analysis (PCA) of the indicators, then a PCA between indicators and the 17 variables of the environment from the database and finally indicators and the 6 variables of agricultural practices. These illustrative variables do not determine the main components of PCA but illustrate possible correlations with the active variables The FactoMineR and factoextra packages are used for data analysis and visualisation, respectively [START_REF] Husson | FactoMineR: Multivariate Exploratory Data Analysis and Data Mining[END_REF][START_REF] Kassambara | factoextra: Extract and Visualize the Results of Multivariate Data Analyses[END_REF]. Finally, in the third step, irrelevant variables are eliminated, and the best variables are selected using the randomForest and VSURF packages. Based on random forests, these packages are used for interpretation and prediction of each indicator by identifying predictive factors [START_REF] Breiman | randomForest: Breiman and Cutler's Random Forests for Classification and Regression[END_REF][START_REF] Genuer | VSURF: Variable Selection Using Random Forests[END_REF]. Each indicator is analysed using the randomForest and VSURF packages regarding 26 variables of environments and practices. This analysis allows all variables to be taken into account in the analysis without a priori and to first identify the best predictive factors and the percentage of variance explained by them. This last step tends to confirm and/or improve the decision tree created for the study using a statistical approach.

3. To survey agricultural stakeholders to find out their interest in the aromatic and health values of permanent grasslands 3.1. Objective The aim of the survey is to gather the knowledge of agricultural stakeholders in the Mountains on the two themes studied here: the impact of permanent grasslands on product quality and animal health. Coupled with the expectations and interests that this may represent for them, this survey tends to identify the stakeholders most involved, those who would need knowledge and tools on these themes and those who do not seem to be interested. It could also help orient the communities' areas of work.

Survey approach and questionnaire design

A wide range of structures and organisations were chosen to carry out this survey: farms, foodprocessing industries, consultancy organisations, agricultural cooperatives, research units, associations, etc. The various contacts made come from a list drawn up by the project participants. This survey is mainly qualitative; it takes the form of a questionnaire with 17 open and 5 closed questions and is divided into 4 parts (appendix 2). The first part of the survey is intended to provide a profile of the respondent and to clarify the definition of permanent grassland. The second part « Prairies permanentes et qualité des produits » and the third one « Prairies permanentes et santé animale » include 9 and 8 questions on the definition, knowledge and expectations of the stakeholders for these themes. The last concluding section allows the respondent to express its views on the ways to develop the potential of permanent grasslands in the Mountains and the interest that this may represent in the future. A single survey questionnaire was designed for all stakeholders interviewed. Data collection was done by telephone in view of the French health situation in March, April, May and June 2020. Interviews lasted on average 1 hour. They are recorded and transcribed in full in order to give rise to a content analysis.

Data analysis method

The analysis of this qualitative survey takes place in two stages. First, the main themes and ideas from each interview are identified. Then, these themes are cross-checked with all the interviews and then grouped into general themes. Verbatim transcripts are used to illustrate the themes addressed. Quantitative questions are treated statistically on Excel. 

III. Results and discussion

1. Characteristics of the Vosges Mountains' permanent grasslands 1.1. Distribution of permanent grasslands in the mountains according to the decision tree The decision tree allows permanent grasslands to be rated according to specific environmental and practice conditions. Thus, 21 categories of grasslands stand out among the 268 grasslands studied (table 4). The predominant practice in first use of grassland is mowing with hay production, then grazing and finally silage production. Grasslands are used early (pasture and silage) or traditionally (hay) but very little at an advanced stage of vegetation. 70% of the grasslands have a medium to high floristic diversity, i.e. a number of species greater than 34 for the main grassland community.

Scores were assigned for all 268 permanent grasslands and synthesized in table 5. For all the indicators evaluated out of 8, the medians are between 1 and 4, which shows that half of the prairies have scores lower or equal to the average (4/8). In addition, the averages range from 3.3/8 to 4.2/8, which is very close to the average. For the meat oxidation resistance indicator, the average is 1.3.

These results could suggest that the grasslands of the mountains contribute little to the improvement of food products. However, this study compares the Mountains' grasslands to each other and does not compare them to other sources of fodder such as hay or silage from temporary meadows, or maize. However, [START_REF] Martin | How do the nature of forages and pasture diversity influence the sensory quality of dairy livestock products?[END_REF] have highlighted the interest of permanent grasslands compared to other forages. These scores must therefore be analysed in the context and scale of the study. The use of the lowest rated grassland will certainly contribute more to product quality improvement than other forages. Also, the method of rating often penalises mowed meadows that lose potential in drying. However, grassland mowed for first use represents 173 grasslands out of the 268 studied (68%), which contributes to the decrease in median and average scores of each indicator.

Principal Component Analysis of product quality and animal health indicators

A first PCA grouping together the rating variables of the product quality indicators represented in black shows a high percentage of inertia of the two main components with 86.8% for component 1 and 9.9% for dimension 2 (figure 4). The quality of the variables' representation on the PCA main axes is good because the distance between the variables and the origin is high.

These active variables are positively correlated and we can visually create 3 strongly correlated groups: group number 1 with the variables "colour intensity" of meat and "aromatic richness" of cheeses, group number 2 with a single variable "resistance to oxidation" and group number 3 with "fatty acids of interest of milk", "fatty acids of interest of meat", "colour of meat fat", "colour of paste", "texture" and "micronutrients" of cheeses. This indicates that the assignment of score for each group of indicators follow almost the same logic. A second PCA carried out with animal health indicators again shows a high percentage of inertia of both dimensions: these explain 82.97% of the variance (figure 6). However, there is no correlation between Method 1 scores for antioxidant potential, Method 2 scores, and scores for other health benefits of permanent grasslands.

Exploring the links between product quality indicator scores and environmental factors

Additional illustrative variables of environment are added to the PCA (figure 4). They are shown in blue in the figure, next to the active variables (the product quality indicators). A glossary of the different variables is available in the appendix 3. Thus, after removing the least correlated variables to lighten the figure, the following graph is obtained. The existing correlations are difficult to identify visually and will be further analysed. An apparent disconnection between the illustrative and active variables still stands out. It is nevertheless noticeable that the variables species richness and animal trampling resistance index (Ellenberg ecological index -Ecol_PTp) are distinguished by their length and therefore the quality of their representation in the PCA. 

Exploring the links between product quality indicator scores and agricultural practices

The illustrative variables related to grassland agricultural practices added here are as follows:

-Date of first use of the grassland and sum of temperatures at first use: these two variables are highly correlated with each other and negatively correlated with active variable group number 3. -Number of grazing days, number of times the grassland is grazed during the year, grassland density: these variables are also well correlated with each other and positively correlated with active variable group number 3. -Number of cuts on the prairie: this variable is well represented by the PCA dimensions and is negatively correlated with active variable group number 1 (figure 5).

In addition, qualitative illustrative variables are added. They represent grassland use (early, traditional, or late) and type of use (mowing, silage, and grazing). Their position in the graph of individuals is superimposed on the graph of variables. Thus, a late mowing or traditional mowing seems negatively correlated to score group number 3 when an early grazing seems positively correlated.

These observations will have to be confirmed later with another statistical analysis.

Exploring the links between animal health indicator scores and environmental factors

Variables illustrating environmental conditions are visible in blue on the results graph of PCA of health indicators (figure 6). Although complex with many variables represented very short, this PCA has a few variables with a certain quality of representation: Shannon's equitability index, Ellenberg's indices -Soil Calcium Status Index (Ecol_ECp) and Animal Trampling Resistance Index (Ecol_PTp) or Prairie Grazing Value. Two positive correlations appear between the antioxidant potential 1 of grasslands and their pastoral value and between other potential health benefits and Shannon's equitability.

Exploring the links between animal health indicator scores and agricultural practice

The variables illustrative of agricultural practices all have a good quality of representation on the PCA of health potential scores (figure 7). We find more or less the same correlations between these variables. However, it is difficult to establish a link with the active variables of health potentials. This first exploratory approach highlights possible correlations between different variables, but it is difficult to determine which ones will be related and determining for each indicator studied. The search for the best predictive factors and the creation of random forests help to clarify the existing links.

Predictive factors of the aromatic potential of permanent grasslands

The product quality indicators were constructed using a three-level decision tree. In this part we will question the choices made previously and will try to build the most precise but also the simplest decision trees for assigning scores to the grasslands. This implies identifying the factors explaining the greatest variance of each indicator. The variable selection using random forest allows, from a large number of variables, to identify the most relevant ones to explain the indicators.

Finding the best predictive factors

The results of this analysis are summarized in table 6. The percentage incMSE (per cent increase in mean squared error) indicates the loss of quality of the indicator if the associated predictive factor is not taken into account. This analysis makes it possible to verify the sensitivity of the variables previously chosen during the construction of the study decision tree and to identify possible missing variables.

Thus, the variable "First use" is used for all the indicators and with a %incMSE of between 80 and 100%, this factor is indispensable for the attribution of scores. It corresponds to the first level of the study's decision tree. Species richness is the second most common predictor with the highest %incMSE. It shows that the floristic diversity of permanent grasslands has a direct relationship with product quality for 7 of the 9 quality indicators. This factor corresponds to the third level of the study's decision tree.

The other two predictive factors selected by the analysis are "Sum of temperatures at first use" and "Date of first use", two variables that are highly correlated together as can be seen in figure 5. The choice was made to retain these two variables even though they both express the time of first use of the grassland. These two variables, although similar, do not have the same scientific rigour or agricultural advice. They both have different uses and are both among the best predictors of product quality indicators. These two variables are reminiscent of level 2 of the decision tree constructed for the study, relating to how the grassland is used (early, traditional, late) in the year.

The percentage of variance explained for each indicator is between 95.04% and 100%. This result reflects a very good quality of the selected predictive factors. Thus, the best predictive factors approach those used in the scoring tree created for the study and no other factors emerged from this analysis. It is therefore questionable whether similar trees will be constructed in the next statistical analysis especially for the micronutrient indicator for which only 2 predictive factors have been selected

2.2. Construction of decision trees for assigning scores to product quality indicators For each indicator a decision tree was created based on selections from the previous variables. The interest here is to produce simple but precise trees for the individual evaluation of the indicators.

Decision tree reading help:

Trees are read from top to bottom and each intersection has a condition. If the condition is met, we follow the left branch (yes) if the condition is not met we follow the right branch (no). For the quantitative conditions it is interesting to identify the thresholds established by the software: for example, for the indicator "colour of the dough" (figure 8), a distinction is made between the scores given for grasslands with more or less than 41 species which is the threshold chosen for the study between medium and highly diversified grasslands. At the end of the branch, a small coloured box indicates whether the score is high (green) or low (pale green), specifies the exact score attributed to the grassland, and the number of grasslands in the sample receiving this score (n= ...). Example for the dough colour indicator rating tree: 64 of the permanent grasslands in the study are not mowed nor silted and have a floristic diversity strictly less than 42 species. These grasslands will be given a paste colour score of 7.3/10, which is equivalent to a very yellow paste.

One tree per quality indicator is thus produced and is presented in a simplified form but also visually different from the study tree (figures 8, 9 and appendix 4). On one side, only the variables "First use" and "Species richness" were retained and alone justify the attribution of scores to all the permanent grasslands in the study. This approach allows a rapid assessment of the grasslands because only two data sets are required for all indicators. Contrary to the study tree (figure 3), the phenological stage of the vegetation is not necessary. This variable takes into account the evolution of the grass components involved in the construction of the indicators, according to the available scientific data. For the purpose of popularizing the information, a score out of 8 had been assigned. This score cannot reflect all the information used in its elaboration. First use

On the other side, not all indicators are grouped together in a single decision tree. All the 9 newly created decision trees are needed to calculate the 9 variables. In the study tree, a first phase of grassland characterisation is enough to know all the quality scores of the grassland.

Predictive factors of the health potential of permanent grasslands

The three health indicators are constructed in 2 different ways: one method is to consider only the type of use of the grassland and the other is to consider the plant species of interest for animal health. The latter method requires a botanical survey of each grassland evaluated and the % of each plant in the main community. This analysis could make it possible to identify the best predictive factors for each indicator, leading to a simplified evaluation method in the form of a decision tree.

3.1. Looking for the best predictive factors As before, an analysis of the variables on R studio with the VSURF package aims to identify the best predictive factors for each indicator. The results of this analysis are gathered in the table 7.

These results show that a single factor, "First use", justifies 100% of the score attributed to antioxidant potential 1, calculated according to the Massif Central typology method. Conversely, many predictive factors are needed to explain the scores of the health indicators based on the plants of interest. All these factors explain only 44.36% of the variance of the antioxidant potential ( 2) indicator and 29.47% of the overall animal health benefit indicator. These low percentages reflect a lower quality of the many selected factors. The selected factors are derived from practice and environmental variables. It can already be assumed that the trees resulting from this analysis will present a certain level of complexity.

Construction of decision trees for assigning scores to health indicators

For each indicator, a decision tree was created on the basis of selections from the previous variables. The trees produced are complex with many factors and conditions. In particular, ecological indices are used, which suggests that a significant amount of data should be collected on the whole of the grasslands prior to the assessment.

Decision tree for the assignment of antioxidant potential scores (method 2)

Some variables selected for the creation of the tree come back several times in the branches of the tree (figure 10). This is the case of the variables "Pastoral value" and "Shannon equitability index" used 4 times each. The pastoral value of a grassland is calculated from the relative abundance of species in the grassland and their forage value (yield potential, nutritional value, palatability and digestibility). A high score indicates a high yield potential of the grassland [START_REF] Mesbahi | Prédiction de propriétés agroécologiques de prairies permanentes et de leurs compromis : l'exemple du massif vosgien[END_REF]. Shannon equitability index makes it possible to know the diversity of the community, whether some species dominate the plant community or whether the distribution of species is homogeneous.

A pastoral value less or greater than 56 is the first condition of this decision tree. It comes back further in 3 other branches. The best scores are obtained by the grasslands with the highest pastoral values and Shannon index: grasslands with the highest yield potential and diversity may have the best antioxidant potential. Of course, the other variables have also been selected by the software as they are necessary for the attribution of the antioxidant potential scores of the grasslands. The sum of the temperatures at first use comes in second place under tree conditions as does the Animal Trampling Resistance Index (Ecol_PTp), used twice. This could mean that the plants selected for this indicator are diverse and have good grazing forage value.

Decision tree for the assignment of antipathogenic potential scores

The anti-pathogenic potential scores were initially assigned according to the percentage of biomass of specific plants in the meadows. The tree produced was derived from practice and environment variables. It is complex but some of the variables recur several times in the tree at different levels. The sum of temperatures at first use is used three times, including the first condition of the tree. The Shannon index is also used 3 times and the date of first use 2 times. Thus, the period of use of the grassland and its diversity are two determining elements of this tree (figure 11).

The best score of this tree is attributed to the grasslands with late use and low altitude: 90 grasslands of the study received the score of 3.4/4 with this tree. Thus, there does not seem to be a simple model for assessing the health potential of permanent grasslands. It will not be possible for all stakeholders in the agricultural sector to assign a score to grasslands on this criterion. The development of an extension tool seems interesting to initiate a discussion on this topic and give a quick overview of the potential of one type of grassland or another. The choice of the method used among the three studied here (type of use of grassland, floristic inventory and selection of interesting plants, or use of a decision tree based on different ecological indicators and agricultural practices) is complex and will be a compromise between scientific rigour and data accessibility.

Analysis of survey answers

4.1. Profile of respondents: a wide range of stakeholders in the area who agree on the definition of permanent grasslands During the survey, eight farmers were interviewed (4 in meat production and 4 in dairy production). Most of them process and sell their products on the farm or control their marketing in short circuits. All the farmers have a part of their land in permanent grasslands, sometimes even 100% of their land. Four advisors from the Chambers of Agriculture of Alsace and Vosges also took part in the survey. They are advisors for livestock farming, local development, agri-environment and agronomy and fodder. Two members of cooperatives (technical-commercial), two members of dairies (technicalcommercial and regional director) and two representatives of trade unions and associations contributed to the survey. A total of 18 stakeholders from the agricultural sector in the Vosges mountains responded to the survey questionnaire.

The various stakeholders define permanent grassland as "natural": « celle qui s'est implantée de façon naturelle depuis l'arrêt de la fôret » -a farmer. The species present are adapted to the environment and conditioned by human action. There is a diversity of grasses, leguminous plants and flowers but also less desirable plants such as broom, fern... Permanent grasslands meet the needs of grass production to feed farm animals. One of the respondents described the meadows as a resource. Their nutritional value is heterogeneous, but grasslands are a guarantee of product quality. Livestock farmers distinguish between grazed grassland that cannot be mechanised and mown meadows. The areas are not ploughed by choice or because of the environmental conditions (mountain, slope). Fertilisation is made from manure or, in the case of non-mechanisable pastures, directly from the excrements of grazing animals.

The stakeholders surveyed therefore agree on a definition close to that established for the study. It is however more or less precise and complete among the stakeholders. Points of vigilance were also raised. For example, over-seeding is a practice that is increasingly being considered by herders and technicians following the recent droughts that have impoverished the meadows. It is also being used following the damage caused by wild boar. The term "spontaneous" in the definition chosen for the study should be put into perspective because agricultural practices influence the species present.

Aromatic value of permanent grasslands: discovery, interest, doubts 4.2.1. Definition of the aromatic value

In their definition of the aromatic value of permanent grasslands, more than half of the stakeholders made the link between the floristic richness of permanent grasslands, the properties of the species and the quality of the products (figure 12). Taste, in particular, comes up frequently in the speeches. One interviewee cited volatile compounds and terpenes as factors influencing the taste of cheeses. Others highlighted the improvement of the omega 3 composition. Reservations were expressed about the influence of grassland on meat. These answers are in line with what the scientific literature contribution.

« On n'utilise pas trop ce terme dans notre langage »-a farmer. Answering this question was not easy for the respondents, in particular because the term "aromatic" was often associated with an olfactory characteristic and not with all the organoleptic and nutritional properties that we attribute to it.

Influence des prairies sur les produits agricoles

Meat According to some stakeholders, grasslands influence the tenderness of the meat and its flavour. Butchers have been able to give feedback to farmers who fatten their cattle on grass: they have noticed differences in texture and tenderness. The colour of the meat is redder but associated with the slow growth of the animals. The piece of meat holds better when cooked with less water loss. In terms of taste, grass-fed lamb meat is less strong and more appreciated by the consumer than Lorraine lambs fed differently. The introduction of tasting sessions has considerably increased sales. One of the breeders raised the fact that the slaughter conditions, the maturation of the meat, the age or sex of the animal are all factors that influence the quality of the meat.

« Il faut le prouver ça » -a farmer. Others are more sceptical about the influence of grass feeding and in particular permanent grassland for the quality of the products.

Milk and dairy product:

The olfactory richness of the meadows can be felt in the finished product. One of the farmers justifies this by the presence of volatile compounds found in the milk. The texture of sheep's cheeses and yoghurts are impacted by feeding on grass, but not the colour. The quality of the fodder, its stage of harvest and its conservation are associated with the quality of the products. A chamber of agriculture advisor attributes antioxidant properties to the fodder, and associates the presence of tannins, carotenes and micro-constituents with the quality of the products. Several stakeholders remain sceptical about the influence of grasslands on products and see it primarily as a nutritional value to cover the maintenance and production needs of animals.

Grasslands have an indirect influence on products through the image that consumers have of the practice of grazing.

So, stakeholders identify differences in product quality through their personal experiences or by talking to consumers or to people working with the products. However, there are doubts about the real impact that grasslands can have on products.

Knowledge about the aromatic value of grassland:

Most of the people surveyed do not have scientific knowledge on the issue, but rather empirical knowledge. They regret not having the time to find out and many are very interested in botany. Several breeders took part and were winners in the flower meadow competition and one of the advisors was the jury for the competition. All the participants appreciated the expertise provided during the competition and the field explanations on the botanical composition of the meadows. The aromatic value of the meadows was one of the criteria discussed during the competition. Three of the stakeholders are aware of studies that show an improvement in the omega-3 or antioxidant content of products from animals fed on grassland or a difference in taste compared to maize systems. Some would like to be able to analyse their products, but the costs are too high.

Expectations: grasslands give taste!

Sixteen people answered this question. Stakeholders' expectations regarding the influence of grasslands on the quality of dairy and meat products are fairly clear-cut. Eleven stakeholders give priority to the taste of the products as the first criterion, while the second and third expectations are divided between the fatty acid composition, texture and colour of the products (figure 13). Moreover, 68.75% of the respondents were interested in dairy products, particularly cheeses, while the others were interested in meat products of bovine or ovine origin.

These results show a strong interest in the gustative quality of the products (taste, texture, colour). The fatty acid composition is also a dominant criterion in this selection because the various players are sensitive to the improvement of their omega 3 products and all the more so if they can promote it in their communication. On the other hand, other criteria of nutritional value (vitamins and antioxidants) have never been chosen among the expectations of the players. These results reflect consumers' expectations, particularly for cheese, for tasty and diversified products, and their concerns about fat, a source of cholesterol [START_REF] Calbrix | Baromètre de consommation et d'image des produits laitiers : les fromages[END_REF].

Interest in knowing the aromatic value

Respondents want to be able to understand the process that will determine the quality of their products. Comparing the species of permanent grassland with the properties of the final product would be a selling point when communicating with their customers. The place of permanent grasslands and their husbandry practices contribute greatly to the distinction of their products. One of the dairy farmers interviewed wondered about the evolution of these practices, another about the conditions of hay collection, but more frequently, the nutritional value influencing production is still of prime importance in the face of the question of aromatic value.

Farmers and consumers are the main stakeholders concerned with its information

Nine of the 16 people who answered this question put the farmer as the first person interested in knowing the aromatic value of permanent grassland. The consumer was chosen 6 times and one person thinks that cooperatives are more interested. The agro-food industries were not chosen as the first interested in this knowledge.

How to assess the aromatic value of grasslands?

Ideas for a method of assessing the aromatic value of grasslands are diverse. Some farmers associate this above all with the smell of haymaking or feeding hay to the animals at the trough. This parameter is difficult to measure and does not seem to lead to an evaluation method. It has also been proposed to compare the species present through inventories and analyses of the meat marketed. One of the advisors surveyed suggested a study of the products according to the floristic diversity of the meadows, agricultural practices and environmental conditions. This last proposition is the purpose of this study. 4.3. Health value of permanent grasslands: convinced, asking and sceptical

Definition of health value

Seven stakeholders share the same idea that the floristic diversity of permanent grasslands allows animals to choose their food and especially plants that are interesting for their health (figure 14). One of them raised the interest of tannin plants in the fight against parasitism. However, it was pointed out that although the plants had an effect on the health of the animals, their natural quantity was limited in the meadows and to obtain the desired effect it was necessary to supplement the diet with plants. In addition, the conditions of the terrain or climatic years will have an impact on the health of the animals. A rather humid grassland will be conducive to the proliferation of parasites.

It is difficult for farmers to see the impact of permanent grasslands on animal health. The various stakeholders assess the health of the animals by their overall condition (lameness, coat, rumination, fertility) and their production. For suckler cattle, although they are monitored daily, the benefit is not visible from one meadow to another. Farmers who have been using the same practices for years do not see any particular effect of grasslands on animal health. On the other hand, different behaviour (excitement) of the animals is observed if the hay given to the animals in winter comes from the farm's own meadows or if it has been bought elsewhere. In fact, one of the dairy farmers recently installed a barn dryer and saw a clear improvement in the fertility of his dairy cows as well as in their productivity and overall health. He explains this by a better quality of fodder and storage.

Influence of permanent grasslands on health

The various stakeholders agree that the large number of grassland species and their complementarity influence animal health. Some emphasise the maintenance of a good feed balance with good bacterial activity and a normal rumen pH, others emphasise the supply of minerals, trace elements and vitamins, while still others are interested in the supply of antioxidants and tannins. The activity of the animals while grazing is also perceived as beneficial to health.

Knowledge about the health potential of grasslands

Very few stakeholders have precise knowledge about the influence of permanent grasslands on animal health. One of the organic farmers had learned a lot about the issue, read many documents and participated in training courses in phyto-aromatherapy. His knowledge also comes from sharing experiences with other farmers he has met during training courses or through other networks.

Although he is familiar with tannin plants that help fight parasites, he points out that the natural contribution of grasslands is insufficient for good prevention in herds and that he supplements his diet with plants.

Expectations about animal health

Initially, the people surveyed expect permanent grassland to have an anti-parasitic effect and an effect on the animals' dietary balance (figure 15). An effect on digestion is then particularly expected, closely followed by anti-infectious and antioxidant effects. Hepatic and metabolic effects were also cited.

Interest of respondents in animal health issues

Several interests differ according to the respondents. Knowing the health value of permanent grasslands can enable some livestock owners to adapt their behaviour according to two strategies: avoiding problem plots or enhancing the benefits of interesting plots in this respect. This could help reduce the cost of health products, manage parasitism and/or improve economic results. Some people would like to know the health value of their grasslands, without it being possible for them to modify their system.

Respondents' interest in the potential pest control effect of grasslands is explained by the parasite pressure on farms and the repercussions on animal health and production. In addition, farming systems with a large proportion of permanent grassland are limited in actions to manage parasitism.

It is difficult to manage parasitism on permanent grassland, « en prairie temporaire quand on ne peut plus rien faire on retourne et c'est reparti » -a farmer.

For an advisor, farmers expect expertise on different topics such as climate change and economic performance, although this depends on the objectives of each individual. For another, this information broadens the advice provided, « apporter un autre niveau à notre conseil, ça va intéresser du monde » -an advisor.

Potential health benefits are interesting for some stakeholders at the communication level:

-With consumers: e.g. at farm gate sales, the discussion opens up on the benefits of permanent grassland on animal health, -With members of cooperatives: this represents possible economic spin-offs.

Health value of permanent grasslands: a tool for the farmer

All the people taking part in the survey think that knowing the health value of permanent grassland is the most important thing for the farmer, except for one person who thinks that it is most important for the consumer.

Assessing the health value of permanent grassland

Several ideas have emerged from the surveys to assess the health value of permanent grasslands. The most frequent proposal is to carry out a floristic inventory of the plots. It has been proposed that scientists or botanists carry out the inventory, to compare it with the pressure of parasitism, to make the link between the flora and the effects on health, or to highlight the percentage of species in the meadow that have an impact on the health of the animals. This proposal corresponds in part to the second method of assessing the health value of grasslands in the study. For the study, the type of use of the grassland was also taken into account.

Other proposals were to compare the health costs from one farm to another or to measure the impact of a grassland on the herd in terms of production, palatability and animal behaviour. Finally, an overall evaluation of the farm was proposed with a monitoring of the grasslands over several years: leaf analyses, soil analyses, loss and gain of time for the farmers, economic and social spin-offs. However, some stakeholders were not inspired by the question and were unable to make proposals.

Communication and future interest around permanent grasslands

Today, communication around the permanent meadows on the massif is scattered. Some of the stakeholders are already working with Regional Natural Parks, and are waiting for the Chamber of Agriculture to get involved. However, some of them do not believe in this help: « [Les chambres d'agricultures] ne vont pas se mouiller parce qu'elles sont liées au système dominant et le système dominant c'est le maïs. » The idea of not creating a cleavage between the different production systems is a recurrent remark in the different discourses. Some communication proposals emerged: creating a brand on the massif, offering tastings justifying the quality of the products by the permanent grasslands… « Je pense et j'espère. » is the most frequent answer when asked about the development of interest in permanent grasslands in the future. The majority hopes that permanent grassland and grass in general will be better valued and supported in the future. They often feel helpless in the face of political and administrative powers. Grasslands are not recognised for their true value in their view. However, they point out that « beaucoup de choses ont déjà évoluées ». 5. Limits, interests and perspectives of the study 5.1. Limits and interests

Construction of indicators

The study carried out is based exclusively on scientific publications and the method used to evaluate the grasslands of the Massif Central typology. It does not include an experimental phase for reasons of time and resources. A strong hypothesis has also been put forward: the results of this study transcribe the possible influences of a 100% grass-fed diet. They cannot transcribe the influence of other fodder or cereal supplements.

Products quality An approach based on fodder and product analyses would have been interesting to evaluate the systems but also extremely costly. Moreover, the results of the survey show that some stakeholders would be interested in this type of data. Among others, farmers who process and market their products on the farm see it as a selling point and a recognition of their work on permanent grasslands.

However, the method used in the study has the advantage of being easily used in popularisation tools. For example, the evaluation of grasslands in the establishment of a typology at the scale of a territory should make it possible to quickly visualise their potential for different services.

In the typology of the Massif Central, 2 major stages of grassland use are employed. For this study, considering the environmental conditions led to the choice of 3 stages (early/traditional/late). However, the analysis of the results shows that simplified trees, without taking into account the grass stage, were sufficient to evaluate the grasslands. Thus, the decision tree of this study can be simplified.

Animal health

Here, too, the evaluation and analysis of the potential of permanent grassland could be more comprehensive with sampling, analysis and linking the composition of permanent grassland to the state of health of the animals. Blood tests can be used to assess the overall antioxidant capacity of the animals [START_REF] Durand | Le stress oxydant chez les animaux de rente : principes généraux[END_REF]. For parasitism, regular coprological analyses can reveal which grasslands are healthy or beneficial for parasitism control and which grasslands may cause more infestations on a farm scale. However, these tests are expensive, and this limits their implementation in livestock production or research.

Plants with properties beneficial to animal health are beginning to be identified and are increasingly being studied. However, it is difficult to measure the real amount actually ingested by animals on pasture and the threshold at which animals benefit from the beneficial properties of plants. Some of the plants that are beneficial to animal health are little consumed by animals, or grow close to the ground and cannot be harvested.

Stakeholder survey

Only 16 agricultural stakeholders in the area could be surveyed. This sample is too short to create a typology of people according to their point of view and to identify the level of information to be provided to each group. However, this survey reveals a considerable interest in these themes but a lack of knowledge. The various respondents express a lack of time to devote to documentation. This confirms that easy to use tools can provide access to information.

They are all located in the Ballons des Vosges. The challenges and the place of permanent grasslands are not the same in the south of the mountains or in the north. This survey therefore lacks representativeness of the entire area. In the high Vosges, in the south of the massif, the development of agritourism is strong, as is the network of farm inns. A little further north, the breeders have the constraints of the mountains but do not benefit from the valorisation of their products. Finally, in the Vosges du Nord, the permanent grasslands of the Moselle and Alsace piedmonts are threatened by the change in land use.

Perspectives

This study presents the methodology used to determine the services provided by permanent grasslands for the quality of the products of the different types of the agro-ecological typology of the Vosges Mountains. The permanent grasslands used for this typology are part of this study. They have therefore been evaluated and the results of this sub-sample will provide additional information for each type of grassland in the typology.

The use of a single method for the evaluation of grasslands located in distinct territories may eventually make it possible to identify the strengths and weaknesses of permanent grasslands in France, for example, based on the same expertise.

IV. Conclusion

This study first of all enabled a synthesis of scientific knowledge on the potential of permanent grasslands for improving the organoleptic and nutritional quality of agricultural products and the health of livestock. Thus, three main criteria determine the observed differences in product quality: the way in which the grasslands are used, the period of use and the floristic diversity. These criteria determine the higher or lower quantity of secondary metabolites, which determine the properties of the plants. Several plant species have been identified for their beneficial virtues for animal health and others for their toxicity.

Next, indicators are developed to assess grasslands according to their contribution to the improvement of agricultural products and animal health. Nine quality indicators of bovine products have been selected: colour, fatty acid composition, texture, aromatic richness, micronutrients in cheese and intensity of colour, fat colour, fatty acid composition and resistance to oxidation of meat. The method used in the multifunctional typology of the Massif Central grasslands has been adapted to the Vosges Mountains. The study of the indicators with regard to variables of environment, practices and botanical composition indicates that the criteria taken into account for the quality of the products can be reduced. The way in which the grassland is used for the first time and the floristic richness alone justify the attribution of scores for all the indicators to all the permanent grasslands in the study.

Two animal health indicators have been developed. The first evaluates the antioxidant potential according to the Massif Central method, which values grassland grazed to mown meadows because antioxidant compounds are degraded during mowing (method 1). A second method considers the richness in species and abundance of plants known for their beneficial effects on animal health and values the pasture to a lesser extent (method 2). The second indicator assesses the anti-pathogenic potential of permanent grassland and is developed according to method 2 explained above. Thus, only one criterion is required in method 1. The scores awarded by method 2 are analysed with regard to variables of environment, practices and botanical composition in order to find a way to simplify the method. Random trees for both indicators, constructed according to method 2, are statistically created. These complex trees integrate many variables, including floristic diversity with the Shannon equitability index, potential yield with the pastoral value or the animal trampling resistance index for antioxidant potential. For the anti-pathogenic potential, the period of use of the grasslands and their diversity are the most commonly used criteria in the tree. Method 2 and the trees created are both complex and difficult to access.

At the same time, a survey of stakeholders of the territory revealed a heterogeneity of knowledge and interest in these themes. The influence of permanent grasslands on product quality is better known for dairy products: for meat products, stakeholders are more sceptical. Overall, stakeholders have more knowledge, even empirical, on the influence of grasslands on products than on animal health. The impact of grasslands on health is more associated with grazing than with botanical composition. The main interest of stakeholders in grasslands remains the food value for production. However, evaluating grasslands on these two aspects seems to be useful at all levels: for farmers and the management of their grasslands, for producer-processors when communicating their product, for advisors by providing another level of advice, for consumers who have more elements when choosing their products. The aim is to present these potentials as clearly as possible.

Thus, the different quality indicators of the products of this study will be part of the characteristics of the different types of permanent grasslands in the Vosges Mountains in a tool for mediation and advice. For the health indicators, more studies and experiments could help to better understand and evaluate the benefits of permanent grasslands. 
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Table 1 : Organisation of the study's reflection around the issues

 1 

Table 2 : Assigning scores for each product quality indicator

 2 

	CHEESES	PEL	PEM PEH PTL	PTM PTH SEL	SEM SEH	STL	STM STH	HEL	HEM HEH HTL	HTM HTH HLL	HLM HLH
	Dough colour	8	7	6	7	6	5	6	5	4	5	4	3	1	1	1	1	1	1	1	1
	Aromatic richness	5	6	7	6	7	8	1	2	2	2	3	3	1	2	2	2	2	3	3	4
	Texture	8	7	6	8	7	6	7	6	5	6	5	4	2	3	2	1	2	1	2	1
	Micronutrients	8	7	6	8	7	6	6	6	6	6	6	6	3	2	1	3	2	1	2	1
	Fatty acids of interest 8	7	6	8	7	6	4	2	1	4	2	1	3	3	3	2	2	2	1	1
	MEAT																				
	Intensity of colour	5	6	7	6	7	8	1	2	3	2	3	4	2	3	4	2	3	4	4	5
	Fat colour	8	7	6	7	6	5	6	4	2	5	3	1	1	1	1	1	1	1	1	1
	Fatty acids of interest 8	8	8	7	7	7	5	4	4	4										

Table 3 : Plants found on permanent grasslands of the massif and having benefits for the health of animals

 3 

		Anti-oxidant	Anti-bacterial	Anti-viral	Hepato-protective	Anti-microbial	Anti-nematodes
	Achillea	(Panwar et al.,			(Zangeneh	(Kazemi M.,	(Buza et al.,
	millefolium	2015)			M. M., 2018)	2015)	2020)
	Alchemilla	(Filipek, 1994)		(Filippova E.		(Karatoprak
	xanthochlora			I., 2017)		et al., 2017)
	Anthriscus	(Milovanovic et al.,				
	sylvestris	1996)				
	Arnica					(Koo et al.,
	montana					2000)
	Calluna		(Ghareeb et			
	vulgaris		al., 2014)			
	Centaurea	(Severino et al.,				
	jacea	2007)				
	Filipendula	(Neagu et al., 2015)				
	ulmaria					
	Genista	(Hanganu et al.,				
	sagittalis	2016)				
	Heracleum	(Matejić et al.,				(Matejić et
	sphondylium	2016)				al., 2016)
	Knautia	(Fraisse et al., 2007)				
	arvensis					
	Lathyrus	(Llorent-Martínez et				
	pratensis	al., 2016)				
	Leontodon	(Ebrahimzadeh et				
	hispidus	al., 2010)				
	Lolium	(McCurdy et al.,				
	perenne	2008)				
	Lotus	(Fumić et al., 2019)					(Marley et
	corniculatus						al., 2003)
	Medicago	(Kicel and				
	lupulina	Olszewska, 2015)				
	Onobrychis	(Regos et al., 2009)					(Hoste et al.,
	viciifolia						2005, Paolini
							et al., 2005,
							Gaudin E.,
							2017)
	Plantago	(Elbesthi et al.,				
	lanceolata	2020)				
	Rumex	(Bello et al., 2019)				
	acetosa					
	Trifolium	(Tundis et al., 2015)		(Trivellini et		
	pratense			al., 2016)		
	Trifolium	(Carlsen and				
	repense	Fomsgaard, 2008;				
		Tundis et al., 2015)				
	Urtica dioica (Gülçin et al., 2004)			(Joshi et al.,	(Gülçin et
					2015)	al., 2004)

Table 4 : Distribution of the study's grasslands according to the established decision tree criteria
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		First use Pasture			Silage			Hay		
		Precocity Early Traditional Late Early Traditional Late Early Traditional Late Sum
	Diversity	Low Medium 24 26 High 23	7 7 8	0 0 0	5 9 6	3 3 6	0 0 0	7 8 5	24 46 36	6 4 5	78 101 89
		Sum	73	22	0	20	12	0	20	106	15	268

Table 5 : Statistical analysis of indicator scores

 5 

		Dough	Aromatic	Texture Micro-	Milk	Meat	Fat	Meat	Meat
		colour	richness		nutrients	fatty	colour	meat	fatty	oxidation
						acids	intensity	colour	acids	resistance
	Min	1	1	1	1	1	1	1	1	1
	Median 1	3	3	3	2	4	1	3	1
	Mean	3,4	3,6	3,9	4,2	3,8	4,1	3.3	4.2	1.3
	Max	8	8	8	8	8	8	8	8	2

Table 6 : Best predictive factors and percentage of variance explained for each product quality indicator
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	Variables		% Variance	Best predictive factors (% incMSE)
			explained	
	Dough colour	97,79	First use (85), Species richness (19), Sum of temperatures at
				first use (20)
	Aromatic richness 95,54	First use (98), Species richness (30), Date at first use (22)
	Texture		97,19	First use (92), Species richness (30), Sum of temperatures at
				first use (19)
	Micronutrients	99,05	First use (100), Species richness (43)
	Milk fatty acids	96,1	First use (90), Species richness (21), Sum of temperatures at
				first use (19)
	Meat	colour	95,04	First use (90), Species richness (50), Date at first use (25)
	intensity			
	Fat meat colour	96,61	First use (83), Species richness (20), Sum of temperatures at
				first use (20)
	Meat fatty acids	98,14	First use (80), Date at first use (18), Sum of temperatures at first
				use (18)
	Oxidation		100	First use
	resistance of meat		

Table 7 : Best predictive factors and percentage of explained variance for each animal health indicator
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	Variables	% Variance	Best predictive factors (% incMSE)
		explained	
	Antioxidant	44,01	Sum of temperature at first use (10), Animal trampling
	potential 2		resistance index (20), Soil calcium index (20), Pastoral value
			(35), Shannon equitability index (18), Species richness (18),
			Number of oligotrophic species (10), Number of days in pasture
			(12)
	Healthy effects	29,47	First use (10), Date of first use (19), Calcium soil condition
			index (20), Resistance to frequent cutting index (16), Shannon
			equitability index (17), Sum of temperatures at first use (18)
	Antioxidant	100	
	potential 1		

Lors de l'enquête, nous reviendrons sur la valeur aromatique des prairies et la valeur santé des animaux présents sur ses prairies avant de s'intéresser à l'intérêt que cela peut représenter pour vous : acteur du milieu agricole sur le territoire du massif des Vosges.

Toutes les informations récoltées seront traitées de manière anonyme.

Pour éviter de manquer des informations importantes, serait-il possible d'enregistrer l'entretien ? OUI/NON I. Présentation 

RESUMÉ

Les surfaces en prairies permanentes diminuent en Europe et en France. Dans le but de préserver et de revaloriser ces espaces, les acteurs socio-économiques du Massif des Vosges mènent un programme de recherche sur les prairies permanentes du territoire. La qualité organoleptique et nutritionnelle des produits d'élevage et la santé des animaux sont influencées par les métabolites produits par les diverses espèces végétales des prairies. Ces deux nouveaux services sont difficilement mesurables et encore mal connus dans le monde agricole. Ils font l'objet de l'un des axes du programme de recherche. Cette étude s'intéresse aux attentes des acteurs du territoire sur ce sujet et à l'évaluation des différents types de prairies selon des facteurs de pratiques, de milieu et de composition botanique. Des indicateurs permettent d'évaluer la contribution des différentes prairies quant à l'amélioration des produits (fromages et viande) et de la santé animale. Les résultats obtenus montrent que la qualité des produits est facilement évaluée mais pour la santé des animaux, aucune méthode rapide ne se dégage. Ces potentiels sont dépendants du mode d'utilisation de la prairie, de la diversité floristique, du stade de l'herbe, de la valeur pastorale et de l'indice d'équitabilité de Shannon principalement. Les acteurs du milieu montrent un intérêt hétérogène pour le sujet : certains sont sceptiques, d'autres convaincus et plusieurs demandent davantage d'informations. Pour cela, les indicateurs peuvent être intégrés dans des outils de vulgarisation : ils ouvrent à la discussion et au partage de connaissances sur les prairies permanentes et leurs potentiels.

Mots clés : prairie permanente -qualité des produits -santé animale -diversité floristique -métabolites secondaires ____________________ ABSTRACT

The area under permanent grassland is decreasing in Europe and in France. With the aim of preserving and enhancing these areas, the socio-economic stakeholders in the Vosges Mountains are carrying out a research programme on the territory's permanent grasslands. The organoleptic and nutritional quality of livestock products and animal health are influenced by the metabolites produced by the various plant species in the grasslands. These two new services are difficult to measure and are still poorly known in the agricultural world. They are the subject of one of the axes of the research programme. This study focuses on the expectations of the stakeholders in Vosges Mountains on this subject and on the evaluation of the different types of grasslands according to factors of practice, environment and botanical composition. Indicators make it possible to assess the contribution of the different types of grassland to the improvement of products (cheese and meat) and animal health. The results obtained show that the quality of the products is easily assessed, but for animal health, no quick method emerges. These potentials are dependent on the way the grassland is used, the floristic diversity, the stage of the grass, the pastoral value and the Shannon equitability index mainly. The stakeholders in the area show a heterogeneous interest in the subject: some are sceptical, others convinced, and several ask for more information. To this end, the indicators can be integrated into extension tools: they open discussion and knowledge sharing on permanent grasslands and their potential.