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How ecological communities of the future will be structured is of
key relevance to human welfare (Hooper et al., 2005). The necessary
mechanistic understanding of how global change drives compositional
changes in these communities, however, addresses only one side of
the coin. Phenotypic alterations at the community and population
level, and ultimately their effects on biotic interactions, are a signif-
icant part of biodiversity responses to future environmental change.

Species are the natural building blocks of ecological communities
and we recognize compositional changes in local communities over
time as gains and losses in species. From a species perspective, poten-
tial responses to global change are thus: (a) short-term range shifts, ei-
ther entering or leaving local communities or (b) long-term extirpation,
leaving local communities. Because the responsiveness of a species to
environmental change is ultimately trait-based, nonrandom compo-
sitional change in local communities may severely affect ecosystem
functioning (Larsen, Williams, & Kremen, 2005). A third possible re-
sponse of species to global change, however, is (c) mid-term adaptive
modification. Associated intraspecific shifts in morphospace bear the
potential to facilitate the functional response of communities to envi-
ronmental change, depending on the relationship between effect and
response traits (c.f. Larsen et al., 2005). Although intriguingly placed
at the interface of ecology and evolution, this aspect of global change
consequences is clearly the least understood.

In the current issue of Global Change Biology, Maxence et al.
(2019) turn to over 150,000 records of bumblebee queens in Belgium,
allowing for assessment of population trends as well as interspecific
body size variation within the metacommunity over almost 100 years.
Body size in pollinators is an interesting trait, because it may link the
responsiveness to environmental change with ecological functioning
at the community (Bartomeus, Cariveau, Harrison, & Winfree, 2018)
as well as the population level (Jauker, Speckmann, & Wolters, 2016;
Warzecha, Diekotter, Wolters, & Jauker, 2018). This first analysis of
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Maxence et al. (2019) establishes that small species showed the great-
est declines and the largest species increased in abundance. These
population trends seemed more related to the onset of intensive agri-
culture than to the consistent temperature change over the 100 years.
While this adds evidence to the relevance of land-use change over cli-
mate change for body-size-driven population trends in pollinator com-
munities, generalizations across pollinator groups regarding direction
and amplitude of this effect have yet to be fulfilled (see e.g. Scheper
et al,, 2014).

For pollinators, we have a fairly good understanding of intra-
specific body size clines along elevational, longitudinal and more
recently, landscape structural gradients. While studies related to
land-use change may employ space-for-time substitution for predic-
tive interpretation, true timeline analyses of morphological modifica-
tions are still elusive. In their paper, Maxence et al. establish for four
species with over 850 individuals that intraspecific body size clines
follow the overall community trend. This corroborates the hypothe-
sis of the general relevance of land-use change for body size distribu-
tions across organizational levels, especially as contrasting patterns
have been shown for climatic gradients (Classen, Steffan-Dewenter,
Kindeketa, & Peters, 2017). Note that the four examined species
are among the most abundant bumblebees in central Europe, so
that intraspecific morphological modification over time (and space;
Warzecha et al., 2018) implies a strong potential for impacts on biotic
interactions within communities and ecosystem functioning.

While Maxence et al. give weight to land-use change causing
inter- and intraspecific body size shifts over time, the mechanisms at
work need to be identified to substantiate the framework of species’
responses to global change. Genetic information offers one possibil-
ity for identifying the drivers behind the observed body size clines. An
unsolved question here is whether the shifts in body sizes over time
are manifestations of phenotypic plasticity or selective pressures,
or results of systematic replacement of large individuals within the
metacommunity. While the present study provides little support for
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the latter, it encourages further research into genetic metacommu-
nity structure variation over time to better understand evolutionary
processes at ecological time scales (Carroll, Hendry, Reznick, & Fox,
2007). Ultimately, this knowledge is a prerequisite to safeguard pol-
linator biodiversity, including associated services, in the light of the
continuing losses in their phylogenetic diversity (Grab et al., 2019).
Maxence et al. build upon empirical tests of competing hypoth-
eses regarding the direction of intra- and interspecific body size
distributions to identify the underlying driving forces and embed
their work into the general framework of species responses to global
change. It thus compellingly separates global change drivers and pro-
vides evidence of pressing biodiversity threats only loosely linked
to climate change. We need to recognize that species in future eco-
logical communities may be the same as today by name, but their

functional properties may not.
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