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Introduction

The impact of landscape structure and land management on the dispersal of popu-
lations of wild species inhabiting the agricultural landscape was investigated by
determining the genetic diversity and gene flow of field vole (Microtus agrestis) in
three different areas. The main hypotheses were: 1) organic farms act as genetic
sources and diversity reservoirs for species living in agricultural areas, 1l) gene
flow and genetic structuring in the agricultural landscape are influenced by the
degree of landscape complexity and connectivity and Ill) the effective population
sizes of the populations are determined by the available habitat.

It is well known that organic farming generally improves the biodiversity and
abundance of species in the agricultural landscape (Hole et al., 2005). However, it
has recently been shown that the benefits of organic farming are evident only at
the landscape scale Gabriel et al., 2010). Thus, to protect species living in the
agricultural environment it is of extreme importance to investigate which land-
scape factors control their distribution and movements.

Landscape factors

The following landscape factors were determined for each sampling site:sampling
site size; size of the undisturbed area within the sampling site; sampling site perim-
eter (“Perimeter”); core area perimeter (“Core Perimeter”); management
(conventional or organic, “Management”); percentage of perimeter usable for
dispersal (defined as the percentage of perimeter free from roads and water bodies,
“% free perimeter”); connectivity index between sampling sites (“Connectivity”);
permeability index (“Permeability”) and side of the road (“Road”). Each factor was
tested against the pattern of gene flow and genetic differentiation.
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Figure 1: Sampling locations for the field vole (Microtus agrestis), samples were collected in
year 2007 and 2008. Clusters based on GENELAND (50,000/200,000 iterations, max K = 8,
coordinates as priors; Guillot et al., 2005) analyses are shown: each circle represents a
genetic cluster, orange = the cluster showing conventional fields, green= the cluster show-
ing organic fields
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Results

The analysis of genetic structure performed with GENELAND (Figure 1) showed a
higher degree of sub-structuring in the agricultural areas (five and four clusters
in the two agricultural areas compared to only one cluster for the undisturbed
area). The results by STRUCTURE analysis yield a lower number of clusters
(Figure 2), but nonetheless showing a higher number of clusters in the agricul-
tural areas. The analysis of landscape factors affecting genetic differentiation
and gene flow showed no clear effect of management, instead the prevailing
effect was due to landscape factors given in Table 1. The population size was
influenced mainly by the size of un-disturbed habitat (Figure 3), but this
tendency should be further investigated.

Conclusion

The distribution of genetic differentiation and the directions of gene flow were
determined mainly by landscape factors: thus the expectation that organic fields
act as genetic reservoir was not met. The fact that agricultural area presented
more sub-populations than the undisturbed one, together with the importance
of connectivity and habitat size in shaping gene flow and genetic differentiation,
shows that switching to organic farming might not be enough to ensure the
conservation of species in the agricultural environment. These results empha-
sise the need to include landscape structure in management policies.
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Figure 2: Bayesian clustering analysis performed in STRUCTURE (Pritchard et al., 2000) with K=5
and 100.000/1.000.000 iterations (admixture model, no prior information) for 15 microsatellite loci.
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factors using BIMr (Faubet and Gaggiotti, Ne

2008) and a simple Mantel test, respec-
tively. The effective population size was
calculated using LDNe (Waples and Do 2008)
and the correlation with habitat and
un-disturbed habitat size was investigated.

Figure 3: Correlation between estimated
effective population size and undisturbed
habitat size (for each sampling site in the
agricultural areas).
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