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INTRODUCTION

The diversity of the weed þora has decreased drastically over 
the past few decades. This results from an increased fertilizer 
use, more efýcient weed seed sieving in crop seed lots, and 
herbicide use (Sutcliffe & Kay 2000, Baessler & Klotz 2006, 
Hyvönen & Huusela-Veistola 2008). A number of weed spe-
cies are currently endangered in Europe, albeit with different 
status according to regions (Storkey et al. 2012). Fragmen-
tation and the small size of populations generally lead to a 
loss of genetic diversity within populations and increased 
differentiation between them (Aguilar et al. 2006). However, 
genetic structures have been studied for very few rare weed 
species associated to crops (Brütting et al. 2012) so that it is 
not yet clear how this trend affects the agrosystem. Centau-
rea cyanus, an iconic arable ýeld-dependent species, could 
be a good candidate to investigate further the consequenc-
es of plant rarefaction in the agrosystem because it is now 
declining in Western Europe while it was previously wide-
spread.

Centaurea cyanus L. (synonym of Cyanus segetum Hill, 
cornþower), is considered in some places as a species of so-
cietal heritage, worth preserving (Tranchard 1993). Corn-
þower is a diploid Asteraceae that emerges mostly in autumn 
and goes through winter as a rosette in winter cereals and 
winter oilseed rape. It is an allogamous species displaying a 
self-incompatibility system (Svensson & Wigren 1984, Bel-
langer et al. 2014) and it is very attractive to insects (Roscoe 
& Irvin 2010). Its beautiful, blue heads þower up to crop har-
vest within the canopy of the crop and are pollinated mainly 
by Hymenoptera (Svensson & Wigren 1984). This weed spe-
cies is thought to be an anthropochorous weed that arrived 
in Europe in Neolithic times with cereals (Rösch 1998). It 
was widespread throughout Europe sixty years ago. While it 
is considered an invasive weed in North America (Muth & 
Pigliucci 2006) and a troublesome weed in Eastern Europe, a 
marked regression is now being observed in Western Europe 
(Baron 1989, Pichot 1991, Sutcliffe & Kay 2000, Baessler 
& Klotz 2006). Regression has been estimated to be similar 
in other crop weeds, which have decreased by ca. 90% from 
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Aims – Centaurea cyanus L. is a patrimonial species emblematic of the þora associated with cereal crops, 
but it is currently declining in Western Europe because of agricultural intensiýcation. The decrease in both 
the area and connectivity of populations could affect the genetic structure and variability of the populations, 
and in turn their potential to survive. 
Methods ï We studied the genetic variability of ten large and ýve small C. cyanus populations from 
two contrasted French regions using seven nuclear isozyme markers, and of twelve Western European 
populations using eighteen chloroplast markers. 
Results ï The analysis of leaf isozymes revealed that all populations, except one, had a deýcit of 
heterozygous individuals (average Fis = 0.81), which could conýrm the presence of a proportion of self-
compatible plants. The level of variability was high. Genetic diversity was not lower in small than in large 
populations, and there was no reduced genetic diversity in the region where C. cyanus populations are rare. 
There was low but signiýcant differentiation among populations (Fst = 0.068), especially between small 
and large populations, but not between regions. In contrast, no polymorphism was found among the 371 
chloroplast DNA sequences analysed (i.e. around 8–10% of the chloroplast genome). 
Conclusions ï The observed pattern of variability could reþect the ýrst effects of the rarefaction and 
fragmentation of previously abundant, widely distributed and poorly structured C. cyanus populations, on 
the reproduction regime and onset of genetic heterogeneity among populations.
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