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Inter-individual variations in female (?) and male(d') fecundities have major consequences on population evolutionary potential, through genetic drift and selection. In plants, basic
fecundities are classically estimated before dispersal through the resource allocated to ? (i.e. the biomass/number of ovules, seeds, ovuliferous flowers or fruits) and & (i.e. the
Context n biomass/number of pollen grains or staminate flowers) functions. Alternatively, paternity and parentage reconstruction can provide fitness-based estimates of effective fecundity and
a 2 reproductive success, though the numbers of offspring assigned to a given individual. However, we miss a conceptual framework linking resource-based and fithess-based estimates of
@bj@@tHMQS fecundity to reproductive success, and tools to obtain comparable estimates of ? and o effective fecundities. The present study aims to feel this gap, first by providing a new method to
estimate together @ and & effective fecundities accounting for a spatial configuration effect (implemented in the MEMM program). Then we apply this method to study the variation

in /0 fecundities and gender in relation to plant size and competition in a major monoecious tree species, the European beech.

Bridging the gap between resource-based and fitness- Estimating € and o' individual fecundities with MEMM
based estimates of fecundity and gender in plants T e
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estimated before dispersal by the number/biomass of seed/pollen (resource-based estimates). trees. L FQ)~T(0%) (expo. power, {5, ; bs}) (Fg} ~ (o2, (expo. power, {5, ; by}) :

» Reproductive success is driven by basic fecundity together with additional factors, including spatial

orocesses and individual effects on propagule success IMPLEMENTATION : All parameters and latent variables were estimated in a Bayesian framework using the MEMM program with 2 options :
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» Spatially Explicit Mating Models (SEMM) get rid of these confounding effects to retrieve the
effective fecundity and gender, which accounts for individual effects on propagule success.
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The MEMM program (Mixed Effect Mating Model) can be downloaded at : https://gitlab.paca.inra.fr/jfrey/MEMMseedlings.git
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» The effects of size and competition were consistent across the three plots. = W s B8
» Both @ and J effective fecundities were resource-limited in the studied species. Q- e
> Size effects were sex-specific and consistent with the higher unit cost of © as compared to d' | | » Both & and @ fecundities distribution were L-shaped (Y-scale is relative, and vary among plots)
reproduction, and with the limitation of & fecundity by mating opportunities. » The variance in @ fecundities (0%) tended to be higher than the variance in & fecundity (0?;)
> Effective gender was independent of size, but femaleness decreased under limited resources (i.e. | | » The variance in fecundities tended to be higher at high elevation (significant for 0%4)
with increasing competition and density), consistent with the higher unit cost of § reproduction > The three plots were male-biased, without significant correlation between & and @ fecundity

CQHG!USEQHS » SEMM- and resources-based estimates of fecundity are complementary: the latter estimate the resources allocated to reproduction while the former can only estimate a relative

i amount of pollen or seed produced. Moreover, SEMM-estimates account for individual effects that act independently on location to modify the success of mating.

.é" @ > In the monoecious tree Fagus sylvatica, both & and @ fecundities increased with tree size and decreased with competition in the neighborhood (with sex-specific strategies to deal
with limited resources).

» This study suggests that the evolutionary potential of Fagus sylvatica population is enhanced by low variance in fecundity at low elevation, and high pollen flow at high elevation.
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