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Stable vegetation patterns in grazed pastures? 
 
By contributing to grassland stability, animal grazing can increase plant biodiversity.  

Grazing-induced spatial heterogeneity of vegetation has been recognized as a crucial component of the ecosystem services 
provided by natural and semi-natural grasslands (Lin et al., 2010). One of the main drivers of plant spatial patterns is selective 
defoliation, since herbivores preferentially feed on previously-grazed short grass areas of high nutritive value, a process coined 
‘patch grazing’ by Adler et al. (2001). In the ECOGER-DivHerbe program, we measured the stability of vegetation patterns at two 
spatial scales (fine, 1 m² or large, 500 m²) in pastures of contrasting productivity (maximum standing biomass, 130-800 gDM/m²) 
over wide altitudinal and latitudinal gradients. Grazing pattern stability was estimated both within grazing season (between the 
summer peak of biomass and the autumn) and between two successive years. Our aim was to understand which configurations 
promote patch grazing and maintain stable vegetation patterns. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
We developed a spatially-explicit Boolean model that makes it possible to estimate the probability of each point being 

grazed based on sward height and spatial dependence relationships, across a large range of pasture conditions. Stable patches 
were defined as the set of the points that each had over 0.95 probability of being grazed at two consecutive dates. The model 
revealed strong stability of vegetation patterns over a grazing season at both fine scale and large scale. The scale at which stability 
of vegetation patterns took place in two successive years was dependent on pasture productivity. Variations in local abundance of 
low-palatability grasses, e.g. turves of Avenula spp. or Nardus stricta, partially explained the fine-scale stability of grazing patterns in 
pastures with a relatively low soil nutrient status. Stable fine-scale patterns of grazing created more micro-sites, which could alleviate 
pressures on germination rates and seedling survival, and thus further enhance sward diversity. Inter-annual stability of large-scale 
patterns mainly occurred in extensively-used fertile pastures grazed by cattle and in pastures grazed by horses. This could result in 
divergent local vegetation dynamics, which can be seen as an opportunity for restoring biodiversity in fertile grasslands. This was 
confirmed by recordings of the initial direction of community changes in an ecosystem manipulation experiment (ORE ACBB plots in 
Theix). 

Results demonstrated the dominant influence of vegetation productivity on the stability of vegetation patterns in grazed 
pastures. Large-scale patch stability is more likely to impact ecosystem functioning than any small-scale patch stability, whether for 
agricultural goals or conservation purposes. Accordingly, agro-ecological management recommendations to adapt stocking rate 
should consider not only the floristic composition of grazed communities but also the way herbivores generate spatial patterns of 
vegetation.  
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