Landscape population genetics
and the role of organic farming
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Introduction

This project aims at understanding the effect of different farming
Efferfineibe systems on the genetic diversity of common agricultural species.

It is well known that organic farming generally improves the biodiver-
sity and abundance of species in the agricultural landscape (Hole et al.,
2005). A reduction in species number and abundance has been shown
as a result of the intensification of farming suggesting a relationship
between farming intensity and species abundance (e.g. Stoate et al.,
2001). Anyway, none of the studies that investigated the effects of
pesticides presence and farming intensity has investigated the effect
L on the genetic diversity and isolation of the populations.

M ate ri al an d m eth Ods It has been shown that, despite the theoretical expectations, also very

abundant species like Abax parallelepipedus can be divided in isolated
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Figure 1. Sampling locations for the field vole
(Microtus agrestis) and the ground beetle
(Bembidion lampros) are shown in red. In green is
shown the untouched natural area of Tipperne
where only the field vole has been sampled.

Sampling and genetically distinct populations within very few years in response to
Individuals of the two species (field vole, Microtus agrestis, and ground beetle, human activity (e.g. construction OfStreets_‘: Kellereta[.,.2004).
Bembidion lampros) have been sampled for two subsequent years in Kalg (Lat: 56 18 Therefore, we chose two common agricultural species (field vole,

Microtus agrestis, and a non-pest ground beetle, Bembidion lampros)
belonging to different taxa and with different dispersal abilities, to
investigate the effect of pesticide use and intensiveness of farming on
their genetic structuring and diversity.

0o N — Long: 010 29 0o E, Denmark) and Bjerringbro areas (Lat: 56 23 0o N — Long: 009
40 00 E, Denmark). These two areas have different levels of farming intensity and they
present both organic and conventional fields. For the field vole, samples from an
untouched natural area were also obtained (Tipperne area, Lat: 55 52 0o N, Long: 08 13
48 E Denmark). Sampling locations are shown in Figure 1.

As the migration rate and distance of the ground beetle are not well known a detailed
sampling scheme has been followed in order to investigate population structuring at
different levels. We sampled the field hedges in autumn (when the beetles move to the ([ ) ( N )
edges to overwinter; Petersen, 1999) at a distance of 50 m for each sampling location within
the same field and on both side of each hedge (the sampling scheme is shown in Fig. 2).
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Field vole samples have been collected during autumn-winter 2007 and autumn-

winter 2008. Beetle samples have been obtained in August 2008 and will be Figure 2. Scheme for the ground beetle (Bembidion lampros) sampling in an area
collected again during August 2009. comprehending conventional and organic fields. Sampling area is on the field
hedges.

Genetic analyses

We analyzed 15 microsatellite loci and a hyper-variable part of the cytochrome-b
(Jaarola and Searle, 2002) of the field vole. The 15 microsatellite markers had already
been developed for the same species (Jaarola et al., 2007) or for a very similar species
(Microtus arvalis, Gauffre et al., 2007)

Principal Coordinates Analysis

For the ground beetle, there was no published primers. In order to develop microsatel-
lite markers we performed a genome scan analysis using 454 technology. For the
determination of the microsatellite sequences we used Sputnik software (Abajian C.,
ed) as suggested by Sharma et al., 2007. Primer design was performed using
ozen and Skaletsky, 2000). The loci will now be tested on 10 individuals
erent populations in order to asses the \vel of polymorphism.
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Figure 3. Principal Coordinates Analyses based on first year microsatellite data
or the field vole (Microtus agrestis). Blue dots indicates organic fields, red dots
conventional fields and orange dot is the untouched natural area of Tipperne
(Denmark). Blue circle include sample from Kalg (Denmark) and red circle

~ samples from Bjerringbro area (Denmark).

S S

- VN
¥z Y %

osults =_

osatellite analyses o =
inary analysis on the first year microsatellite dataforihefel vole
the analyses accorded to the Hardy- Wélnberg exp‘.gxatlons
os Analyses (performed in GenAlEx; Peakall and Smouse, 2 5)
early shows a separation between the different sampling areas and
0 between conventional and organic fields. The same differe tiation
g areas has been obtained using Structure (Fig. 4; Pntd;ﬁy l‘# ..2000)'

A rf ‘-’-"’*.

L

ection in Bembidion T
ome&can of the Bembidion Iampros genome produced bout.z
gs within which we were able to determine a huge amount %;ros

g Sputnik (ca. 4000). We were able to select 34 loci that show

rly perfect repetition, a proper. sequence on both sides of t y
dad trimeric repetition. These markers will now be test d.

Organic
Kalg

Tipperne

4. g ap&aly5|s performed in Structure (Pritchard et al.,
00) with K=4 and 1. M(atlons on first year microsatellite data for the
field vole (Microtus agrestis). “' ‘- i

Bibliography .
Gauffre, B., Galan, M., Bretagnolle, V. & Cosson, J. F. Polymorphic microsatellite loci and PCR multiplexing in the common vole, Microtus arvalis. Molecular Ecology

Notes 7 830-832(2007) Acknowledgements
Hole, D. G., Perkins, A. )., Wilson, J. D., Alexander, I. H., Grice, P. V., & Evans, A. D. Does organic farming benefit biodiversity? Biological Conservation 122(1), 113-130(2005) L]
Iaarola., M., Ratki.ewickz, M:..Aslhford, R.T., Brunhoff, C: & Borkows!(a, A. Isolation and characterization of polymorphic microsatellite loci in the field vole, Microtus Resea rch in Organic Foo and Farming’ |nter

agrestis, and their cross-utility in the common vole, Microtus arvalis. Molecular Ecology Notes 7, 1029-1031(2007) o .

Jaarola, M. & Searle, . B. A highly divergent mitochondrial DNA lineag of Microtus agrestis in southern Europe. Heredity 92, 228-234(2004) Orgamc |nteg”ty (DARCO | 20.05' 010) are tl

Keller, 1., Nentwig, W. & Largiadeér, C. R. Recent habitat fragmentation due to roads can lead to significant genetic differentiation in an abundant flightless ground by the Mlnlstry of FOOd, riculture and Fish

beetle Molecular Ecology 13, 2983-2994(2004) s .

Peakall, R. & Smouse, P. E. GENALEX 6: genetic analysis in Excel. Population genetic software for teaching and research. Molecular Ecology Notes 6(1), 288-295(2005). tion ACt, Sections 24.33.02.10. .

Petersen, M. K. The timing of the predatory beetles Bembidion lampros and Tachyporus hypnorum from hibernating sites into arable fields. Entomologia Experimentalis | | i ul
et Applicata 90, 221-224(1999) !

Pritchard, J. K., Stephens, M. & Donnelly, P. Inference of population structure using multilocus genotype data. Genetics 155, 945-959(2000) .
Rozen, S. & Skaletsky, H. Primer3 on the WWW for general users and for biologist programmers. Methods Mol Biol 132(3), 365-386(2000) ‘-‘
Sharma, P. C., Grover, A. & Kahl, G. Mining microsatellite in eukaryotic genomes. TRENDS in Biotechnology 25(11), 490-498(2007)

=
Stoate, C.,. Boatman, N. D., Borralho, R.}., Rio Carvalho, C., de Snoo, G. R. & Eden, P. Ecological impacts of arable intensification in Europe. Journal of Environmental http E //O rg p rl nts k O rg/ 1 63 04

Management 63(4), 337-365(2001)




	Archived at http://orgprints: 
	org/16304: Archived at http://orgprints.org/16304



