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This Special Issue on Functional Seed Ecology is a follow-up of the Seed Ecology VI confer-
ence in 2019 in Regensburg, Germany. This meeting was organized by the Ecology and
Conservation Biology working group at the Institute of Plant Sciences. Several papers were col-
lected from this conference but some recent submitted papers associated to this topic were
added.

A functional view on seeds should take different seed ecological aspects into account either
related to germination or dispersal in space and time since they may explain a plant species
distribution or local occurrence or even the species assembly in plant communities
(Poschlod et al., 2013) or even the frequency or threat of a plant species (Murray et al.,
2002; Römermann et al., 2008; see Fig. 1). Therefore, since recently, functional seed traits
attract more and more attention in plant and vegetation ecology (e.g. Jimenez-Alfaro et al.,
2016; Saatkamp et al., 2019). However, also conservation biology shows an increasing interest
in seed functional traits which are related to a plant’s population viability (Menges 2000), to
conservation or restoration management (Bakker et al. 1996; Kahmen & Poschlod 2008) or to
the ex-situ storage of seeds (Probert et al., 2009; see Fig. 1).

This Special Issue contains 10 plus one papers. This one paper was designated for this issue
but erroneously published already in the last issue of SSR (Astuti et al., Seed Science Research
30, 45–48).

The papers cover various approaches of functional seed ecology but may be assorted to
three sections covering the following aspects – first, dormancy and germination characteristics
were studied to understand why single or several different species have a specific distribution
or may prefer certain habitat niches. Second, functional aspects in ex-situ conservation by seed
banking and how restoration and third, experimental approaches on seed dispersal.

Astuti et al. studied the speed of embryo development and germination in two closely
related Tulipa species which differed only in the ploidy level. The embryo developed and
seeds germinated much faster in the tetraploid Tulipa sylvestris in contrast to the diploid T.
pumila which could explain the much wider distribution (or larger frequency) of the first
in contrast to the second species. It would be interesting to see if this pattern occurs in
other species with different ploidy levels.

Kallow et al. studied the germination requirements of the most important banana crop wild
relative,Musa acuminata. Three subspecies were tested which all occur in disturbed sites of the
tropical and sub-tropical Asian and Pacific rainforests. They all showed requirements to fluc-
tuating temperatures explaining to detect the gaps in the rain forests.

Ranno et al. asked if differences in temperature and water potential thresholds for germin-
ation may explain the occurrence of the frequent and widespread Betula pendula and of two
rare Mediterranean endemic birches, namley Betula aetnensis and Betula fontqueri. There were
clear adaptations, especially in the drough tolerance. The two Mediterannean species germi-
nated at a more negative water potential (= drier conditions).

Two papers were related to the effect of hypoxic conditions (prior) to germination.
Echeverry Holguín et al. showed for the annual mudflat species Echinochloa crus-galli that
hypoxic conditions are inhibiting germination if the dormancy of the seeds was broken or
not, which can be interpreted as an avoidance mechanism to germinate under water.

Phartyal et al. studied five species typically occuring in mudflat habitats. Four of the five
species germinated only at aerobic conditions. In one species low germination rates occurred
at hypoxic conditions. However, after releasing the seeds from hypoxic conditions germination
rates strongly increased in a species (and germination rates under aerobic conditions remained
low) and decreased in another species which shows that hypoxic conditions may break or
induce dormancy. Furthermore, in the three remaining species germination speed was strongy
accelerated which is an interesting adaptation to these ephemeral habitats.

The last paper of this section is related to fire and germination. Dairel and Fidelis tested if
temperature fluctuations and heat shock are able to overcome physiological dormancy in 10
native grasses of the most species-rich savannah of the world, the fire-prone Cerrado.
Additionally, longevity after six and 12 months storage was tested, however, not under natural
conditions which does not allow an interpretation of soil seed bank persistence. Three species
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had physiological dormancy. Germination percentage of the seeds
of those species increased when exposed to temperature fluctua-
tions. Heat shock did not increase germination percentage except
a 200°C heat exposure in Sporobolus cubensis.

These six papers contribute to the increasing knowledge that
there are germination ecological adaptations to climate and
local habitat conditions. Furthermore, seed ecological traits may
explain why certain species are more frequent and others rare.
For the latter aspect, only common seed ecological traits such
as seed mass and production were taken into account (e.g.
Römermann et al., 2008).

Muthuthanthirige et al. tested with extensive experiments the
occurrence of epicotyl morphophysiological dormancy and desic-
cation tolerance of seeds of three species of the tropical/subtrop-
ical genus Strychnos (Loganiaceae), two species growing in
seasonally dry habitats but one in tropical rainforests. All three
species are important medical plants and exhibited epicotyl mor-
phophysiological dormancy. A strong adaptation to their habitats
was found, however, in the speed of radicle and shoot emergence
and desiccation tolerance. Radicle and shoot emergence lasted 30
days (or more) longer in the two species of the seasonally dry
habitats than in the rainforest species. Seeds of the latter species
were desiccation sensitive whereas seeds of the two other species
were desiccation tolerant which has respective consequences for
the ex situ storage.

Beveridge et al. applied different germination-enhancing che-
micals and treatments with three different seed enhancement
technologies to test the germination rate of three native
Australian grass species on two different soil types. Whereas
soil type did not influence emergence rates specific treatments
did speeding up seedling emergence and increasing total emer-
gence. Respective recommendations for restoration management
are given.

The results of the first paper fit into the results of the first glo-
bal biome related analysis of seed desiccation tolerance (Tweddle
et al., 2003). The second contributes to an issue which was until

now mainly taken into account for commercial seeds (horticul-
ture, agriculture, forestry) but was strongly neglected in native
species used in restoration practices (Paparella et al., 2015).

The last section containing three papers is related to dispersal.
A methodological approach of how to catch seeds with seed traps
is presented by Arruda et al.. They evaluated the effectiveness of
two seed trap types (sticky and funnel traps) and the accuracy
of a seed sorting method and proposed a standardized protocol
which may allow in the future to better compare seed trap studies,
an approach which was widely ignored in seed dispersal studies
but should receive more attention.

The paper of Qin et al. covers the interesting aspect of how the
vegetation structure may influence the dispersal kernel of wind
dispersed seeds. Testing seeds of 29 species with different diaspore
attributes, six interception canopy types and six wind speeds in
controlled experiments they found out that diaspore attributes
most strongly explained the interception rate after wind speed
and canopy type. This aspect should, therefore, be more taken
into account in future experiments or surveys when studying
local plant distribution patterns or facilitation aspects (Levine
and Murrell, 2003).

In the second paper of this section Amarasinghe et al. show in
several specific experiments how important the barbed awn of
wild rice spikelets/seeds in its natural habitat are for becoming
detached, for the vertical fall to become squeezed to the ground
but also to become dispersed horizontally on the ground or in
water. This paper add more aspects to the biological significance
of the role of awns (Cheplick, 1998).

All these papers confirm that seeds and a functional view on
their ecology should no longer be ignored in plant and vegetation
ecology but also restoration ecology and ex situ-conservation to
better understand and protect our phytodiversity. For the future,
however, we need more multispecies studies and meta analyses of
certain or several seed ecological aspects along environmental or
temporal (successional) gradients as shown by Kahmen et al.
(2002), Tweddle et al. (2003), Fernandez-Pascual et al. (2020)

Fig. 1. Seed ecological traits affecting the distribution and the frequency of a plant species and plant species assembly (changed and supplemented after Poschlod
et al. 2013).
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and others. And we need more experiments to validate the func-
tional patterns of these studies as shown by e.g. Kahmen and
Poschlod (2008). These are the tasks we should aim for.
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