Characterization of farm territory changes and their effects on the stability of permanent grasslands in the Niort Plain (France)

Introduction

In addition to its food production function, the French agriculture has to promote or preserve many ecosystem services such as protecting the water resource, preserving the biodiversity, shaping the landscape... (Millennium Ecosystem Assessment, 2005). The ability of the different farming systems to achieve these goals varies but the mixed croplivestock farms are generally considered more environmentally sustainable [START_REF] Russelle | Reconsidering Integrated Crop-Livestock Systems in North America[END_REF][START_REF] Wilkins | Eco-efficient approaches to land management: a case for increased integration of crop and animal production systems[END_REF]. These farming systems have known a decline associated with a specialization of farms in cereals or livestock and an intensification of agricultural practices. This specialization dynamic is often associated with a loss in grassland surfaces while these areas have many agronomic and environmental benefits [START_REF] Bretagnolle | Gestion de La biodiversité en milieu céréalier intensif: importance des prairies aux échelles locales et régionales[END_REF]. At the same time, the structure of farm territories changed: the size of farms increased (Butault and Delame, 2005) and the spatial distribution of plots may be modified (Gonzalez et al. 2007). In this context, understanding the change dynamics of farms and their short-term consequences on grassland which are ecological focus areas is a major challenge for stake-holders on areas with high environmental issues. The aim of this work is to investigate the potential links between the farm territory changes and the evolution in permanent grassland surfaces. Given the large size of the study area, we will analyze these evolutions on the basis of spatially-explicit database.

Materials and Methods

The study area corresponds to 39 villages of the Niort Plain, located in the South of Deux-Sèvres in France. Its extent is about 53,000 ha. On this agricultural landscape, the structure of farm territories and the farming systems are diversified: specialized systems in cereals or livestock, mixed crop-livestock systems (goat, sheep, beef and dairy cattle). We called farm territory (FT) the spatial organization of fields managed by a farm. The FT changes have been characterized on the basis of the data from the French Land Parcel Identification System. This database called RPG (Registre Parcellaire Graphique) was built from the CAP declarations of farmers and is currently available each year from 2007 to 2012. These data were also used to follow the evolution of permanent grassland at the scale of plot, farm and landscape. The presence of permanent pasture in crop rotations is associated with mixed crop-livestock farms. We worked on 415 farms which have 75% of their UAA in the 39 studied villages. We first identified the evolution of farm territories over each 2-years period. Thanks to the algorithm we developed, we could qualify and quantify these changes. The analysis on 25-29 August 2014, Debrecen, Hungary 2-years period was then used to characterize multi-year change trajectories. Finally, we analyzed the variation of grassland surfaces in the various change trajectories.

Results and Discussion

The surface of permanent grassland represented about 6% of the agricultural area in the study area. This surface varied between 2007 and 2012. After a period of decline until 2010 (-200 ha compared to 2007), the surface of permanent grassland increased and regained its initial level. Permanent grasslands were present in 236 farms among those studied and represented from 0.1 to 100% of the crop rotation in these farms (average = 15%). Over the period 2007-2012, 36% of farm territories showed no change in size or shape. These farms represented 22% of the agricultural area in the study area. Just over a quarter of the surface of the permanent grassland on the study area was located in 81 farms whose farm territory was stable from 2007 to 2012. In these farms, the surface of permanent grassland remained the same each year for 56 farms. In very rare cases, this surface transiently varied significantly (factor 2 or more). It usually happens over the period 2009-2011. Given the nature of these results, it now appears that the variations of permanent grassland surfaces observed on the territory mainly happened in farms whose FT evolved. The change trajectories of these farms differed by 1) the number of times a change occurs, 2) the nature of the change (growth, reduction or reconfiguration) and 3) the degree of change (difference of UAA). For 23 of the 415 studied farms, FT was split up or reduced more than 70% of the initial UAA (less than 5 ha of UAA after reduction) during this period. This likely reflects a cessation of activity. Of the 23 farms, 9 of them accounted permanent pasture in 2007 for a total surface of 140 ha. We noted that the disappearance of permanent grasslands benefited 4 crops: temporary grasses, corn silage and grain, wheat and sunflower. Temporary grasses were each year the predominant land-use after and before permanent grasslands.

Conclusions

In the Niort Plain, there is a high variability of the change trajectories of farm territory from 2007 to 2012. Over the same period, the surface of permanent grassland varies on the study area. At the farm scale, surfaces slightly change in farms whose farm territory does not change between 2007 and 2012. In light of the results, it is likely that the evolution of permanent grassland surfaces is associated with farms whose farm territory change and particularly with farms that stop their activity.
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