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Abstract

Kollmann J. and Pflugshaupt K. 2005. Population structure of a fleshy-fruited species at
its ränge edge - the case of Prunus mahaleb L. in northern Switzerland. Bot. Helv. 115:
49-61.

Little is known about age structure and reproduction in small populations of woody
species at their ränge edge. Here, we report on the demographic structure of the fleshy-
fruited Prunus mahaleb at the margin of its distributional ränge in northern Switzerland.

The aim of the study was to investigate distribution patterns, age structure and
plant Performance as affected by population size and isolation, altitude and climate.
Fifteen small populations were chosen in the Swiss and French Jura, where the species
is rare and restricted to exposed cliffs and scree slopes, which are surrounded by beech
and oak forests. Plant distribution within populations was often clumped or linear.
Irregulär recruitment was indicated by uneven age structures with a low number of
young plants and missing age classes in some populations. Mean plant age per population

ranged from 14 to 42 years. Plant age, stem length and diameter, photosynthetically
active crown volume and annual growth increment all differed significally among
populations albeit without correlation to population size or altitude. However, recruitment
was highest at altitudes between 500 and 600 m, and recruitment and mean plant age
were negatively correlated with precipitation during the Vegetation period. Plant size
was negatively correlated with distance to the nearest population, and positively
correlated with nearest neighbour distance. As a conservation tool, forest tree removal
may reduce shading and thus increase both vegetative and sexual recruitment in P.

mahaleb.

Key words: Age structure, distribution pattern, plant Performance, rare tree species,
recruitment.
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Introduction

Plant Performance in small and isolated populations is a central topic of current
ecological research (Öostermeijer et al. 1994; Colas et al. 1997; Fischer and Matthies
1998a,b; Kahmen and Poschlod 2000; Kollmann and Pflugshaupt 2001; Pluess and
Stöcklin 2004). Small population size and isolation have both natural and
anthropogenic causes, with natural isolation more often oecurring at the edge of a species

ränge (Gaston 2003). Population size and isolation may affect biotic interactions and
components of plant fitness such as the transition between age stages and the
demographic population structure (Menges 1991; Ellstrand and Elam 1993; Widen 1993;
Fischer et al. 2000a, b; Hegland et al. 2001; Lienert et al. 2002).

Perennial species with long periods until first reproduction should, at least in the
short term, be less vulnerable to the negative effects of habitat isolation. Thus, populations

of these species would have to be isolated for several generations to suffer from
inbreeding depression or genetic drift (Colas et al. 1997; Allphin and Windham 2002).
Species with historically isolated populations are called 'oid rare species' (Huenneke
1991). Their isolation is often the result of environmental change such as the climate
cooling that followed the wärmest time of the post-glacial period (Burga and Perret
1998). This is also the case in Prunus mahaleb, a fleshy-fruited woody species that
reaches its northern ränge edge in Switzerland, where it occurs in small and spatially
isolated populations. Thus, this species offers the opportunity to study the
consequences of long-term isolation in small populations of a long-lived plant. Woody
species with annual rings have the advantage that a precise age structure can be recon-
strueted (Bergeron and Gagnon 1987; Schweingruber and Nogler 2003).

Flowering, fruiting and seed dispersal of P. mahaleb have been intensively studied
in Spain and Switzerland (Guitiän 1993,1994; Guitiän et al. 1993; Jordano 1993;
Kollmann and Pflugshaupt 2001; Pflugshaupt et al. 2002). Swiss plants proved to be smaller

than Spanish ones; they often have a more prostrate growth form and produce fewer
flowers and fruits (Kollmann and Pflugshaupt 2001). The small size and low reproductive

success of Swiss populations might have implications for their demographic structure,

i.e. plant distribution, age structure and plant Performance (Silvertown and
Charlesworth 2001). In the present contribution, we examine this possibility by inves-
tigating the following questions: (1) Is the spatial distribution of plants within populations

of P. mahaleb regulär, random or clumped? (2) Are there population-speeifie
patterns in age structure? (3) Are there differences in plant Performance among populations?

(4) Are potential differences in population structure and plant Performance
correlated with density, population size, population isolation, altitude or precipitation?

Materials and Methods

Study species

Prunus mahaleb L. (Rosaceae) is a shade-intolerant tall-shrub or small tree growing

along forest edges or in sparse forests. Plants flower during approximately one
week in late April or May (Guitiän 1994; K. Pflugshaupt, pers. observ.). Flower and fruit
production are highly variable among years, and rates of fruit abortion are high (Guitiän

1993; Pflugshaupt et al. 2002). The main pollinators are flies and bees (Westrich
1989; Jordano 1993), whereas seeds are dispersed by frugivorous birds (Herrera and
Jordano 1981; Jordano 1994; Jordano and Schupp 2000).
























