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ARTICLE INFO ABSTRACT

In Europe, the abandonment of agricultural activities and traditional forest usages have led to forest spread,
which eventually affects the population ecology of open habitat species. This is particularly apparent in the
Mediterranean hinterland, which hosts many endemic and/or rare species. In this study we explored the effects
of forest spread on the population dynamics of Paeonia officinalis, a long-lived perennial species protected in
France. We also simulated the effects of different forest management regimes, by projecting the dynamics of
populations under different sylvicultural cycle lengths. From 2003 to 2009, we monitored individual plants in
four sites in Southern France, where each population occurs in a woodland and in an adjacent open habitat. We
found that forest encroachment negatively impacted population dynamics, manifested by reduced reproduction
and germination and a marked stasis of vegetative demographic stages. Using matrix models with demographic
and environmental stochasticity, we showed that for two sites, populations were only viable in the open habitat
but not in the woodland. In one site, populations were viable both habitats, whereas in one site, populations
were non-viable in both habitats. Tree cuttings positively affected the four populations either by increasing
population stochastic growth rate or by decreasing extinction rate. However, the effectiveness of forest man-
agement depended on local ecological conditions, such as the identity of the dominant tree species (evergreen vs
deciduous) and sylvicultural system (coppice vs exotic plantation). Our study highlights the need for of tailor-
made rather general management recommendations in perennial plant conservation.
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for fire-wood or charcoal have also experienced habitat closure
(Barbero et al., 1990; Andrieu et al., 2013). Beyond negative impacts on

1. Introduction

Land use changes are known to be important drivers of biodiversity
loss. Although habitat loss by urbanisation, drainage of wetlands or
agriculture intensification is often highlighted as a major cause of
biodiversity decline (see e.g. Sala et al., 2000; Robinson and
Sutherland, 2002; Tilman et al., 2002), rural depopulation since the
middle of the 20th century and the abandonment of traditional agro-
sylvo-pastoral activities also play an important role, particularly in low
mountains and in the northern part of the Mediterranean region
(Carmel and Kadmon, 1999; Debussche et al., 1999; MacDonald et al.,
2000; Thompson, 2005). As a consequence, fields and grasslands have
been rapidly colonised by woody species by natural succession. Open
woodlands that were traditionally coppiced on a 15-20 year rotation
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ecosystem functioning such as modifications of fire disturbance regimes
or water resources (Debussche et al., 1987; Moreno et al., 1998;
MacDonald et al., 2000), this can affect species population dynamics
(e,g. Sirami et al., 2010; Ricouart et al., 2013; Zakkak et al., 2014).
Canopy closure has been shown to negatively affect plant perfor-
mance and population dynamics in many open habitat species (e.g.
Oostermeijer et al., 1994; Menges and Dolan, 1998) as well as shade
tolerant species (e.g. Valverde and Silvertown, 1998; Nicole et al.,
2005; Jacquemyn et al., 2008; Van Calster et al., 2008). This occurs in a
variety of ways including a decrease in germination rate (Valverde and
Silvertown, 1995; Batlla et al., 2000), reduced plant growth (Barkham,
1980a, 1980b; Whale, 1984; Knox, 1997; Ticktin and Nantel, 2004),
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