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Heterogeneity and bird diversity 

 
Compared to a half century ago, the agricultural landscape of Skåne has become much 
more simple and uniform. Traditional farmsteads, with lots of different crops and native 
vegetation, have been largely replaced by vast monoculture fields. At the same time, the 
abundance and biodiversity of Swedish agricultural birds have steadily declined. 
 
This raises the question: Is there a connection between heterogeneous farmlands and bird 
biodiversity? More complex landscapes may provide a diversity of plants and prey which can 
support more species of birds. Birds may also enjoy the structural complexity of field edges, 
bushes, and residual trees for nesting, hiding or displaying. This study examined these 
connections by employing various modelling techniques.  
 
However, terms like “heterogeneity” and “biodiversity” need to be properly nuanced in order 
to make appropriate management decisions. For example, this study tested different types of 
heterogeneity, such as landscape “edginess”, crop diversity, and the amount of residual 
bushes. Similarly, the responses of individual bird species and communities were also 
evaluated, alongside biodiversity on the whole. 
 
Such methods essentially consist of comparing two types of data: a) the locations of birds in 
Skåne, discerned via standardized “point counts”, and b) the environmental conditions at the 
points, such as the amount of forest, pasture, bushes, etc. The composition and configuration 
of these different environmental elements allows us to quantify degrees of “heterogeneity”. 
 
A more heterogeneous landscape does indeed beget more avian biodiversity. Especially 
important is having a variety of plant structures, such as bushy margins, residual trees, and 
complex fields. However, this study shows that what may be true for biodiversity of the 
whole, it is not true for all bird guilds. For example, most agricultural specialists, such as the 
Skylark (Alauda arvensis), show a different pattern, whereby greater structural heterogeneity 
can actually be negative. Consequently, conservationists and land managers cannot simply 
manage for “biodiversity” on the whole, and expect all species to benefit. 
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This study used spatially structured avian point counts in Southern Sweden to examine the 
influence of heterogeneity of the agricultural landscape on avian species richness, at multiple 
scales. In particular, this study examined which components of landscape heterogeneity are 
most important to avian biodiversity, such as agricultural intensity, diversity of crops, 
structural heterogeneity, configuration of the landscape, and the number and size of patches. 
The influence of small biotopes, such as residual trees and bushes, was also tested. To account 
for multicollinearity of landcover, crop and heterogeneity variables, hierarchical partitioning 
and variance partitioning were employed.  
 
This study found that heterogeneity is most important at intermediate scales, and not at 
regional or fine scales. In particular, the extent of farmland, structural heterogeneity, and 
residual trees and bushes were consistently important for species richness models. However, 
presence / absence models and betadiversity models revealed that some species had very 
different environmental affinities than species richness as a whole. In particular, forest 
specialists and many agricultural specialists, which are declining in Sweden, are either not 
affected, or respond negatively, to structural heterogeneity and residual biotopes. This study 
emphasizes the difficulty of managing for biodiversity as a whole, and that different avian 
guilds require management actions at different spatial scales. 
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