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for Use in Soil Bank Studies
∗

Hugo Casco, Alexandra Soveral Dias and Luı́s Silva Dias

(Chemical Ecology Unit, Centre of Ecology and Environment, Universidade de Évora, 7002–554 Évora, Portugal)

Abstract
Knowledge of soil seed banks is essential to understand the dynamics of plant populations and communities and would
greatly beneﬁt from the integration of existing knowledge on ecological correlations of seed size and shape. The present
study aims to establish a feasible and meaningful method to describe size-number distributions of seeds in multi-species
situations. For that purpose, size-number distributions of seeds with known length, width and thickness were determined by
sequential sieving. The most appropriate combination of sieves and seeds dimensions was established, and the adequacy
of the power function and the Weibull model to describe size-number distributions of spherical, non-spherical, and all
seeds was investigated. We found that the geometric mean of seed length, width and thickness was the most adequate
size estimator, providing shape-independent measures of seeds volume directly related to sieves mesh side, and that
both the power function and the Weibull model provide high quality descriptions of size-number distributions of spherical,
non-spherical, and all seeds. We also found that, in spite of its slightly lower accuracy, the power function is, at this
stage, a more trustworthy model to characterize size-number distributions of seeds in soil banks because in some Weibull
equations the estimates of the scale parameter were not acceptable.
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Soil seed banks, with seeds viewed in the broad sense of
non-vegetative diaspores represent at a given moment and site
the potential populations of plants. Therefore, knowledge about
them is essential to understand plant dynamics (Harper 1977)
either in more ecologically-oriented studies or in more applied
situations like control and management of weeds in agriculture
or conservation and recovery of plant communities.
Studies of soil seed banks may be aimed to a particular plant
species or, more frequently, to the identiﬁcation and estimation
of the number of seeds of multiple species in a given area.
However, the high diversity of species and numbers within and
among studies often makes it difﬁcult to identify common or
distinctive functional features across studies.
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Parallel to soil seed bank studies, but more focused on
individual species, an increasing body of research exists on
seeds sizes and their ecological correlates with, among others, light requirements for germination (Reader 1993; Milberg
et al. 2000), dormancy and persistence (Thompson et al. 1993;
Thompson et al. 1997; Peco et al. 2003), growth form (Moles
et al. 2005), stage of the succession occupied by the mother
plants (Salisbury 1942) or ability to withstand disturbances
(Salisbury 1974). In relation to seed shape the picture is less
clear, with conﬂicting evidence on a generalized relationship
between shape and persistence (Thompson et al. 1993; Peco
et al. 2003). In spite of some oversimpliﬁcation, large seeded
species that are generally found in later stages of successions,
are poorly adapted to frequent disturbances, do not require light
for germination, and form transient seed banks in soil, whereas
small seeded species, generally found in earlier stages, are
better adapted to frequent disturbances, require light for germination, and persist longer in soils.
Studies on quantitative and qualitative composition of soil
seed banks rarely integrate the existing knowledge on ecological correlations of seed size and shape. Among the few
exceptions, which nevertheless failed to provide general and
comparable measures of seeds sizes in soil banks, are studies
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