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Introduction

Endrédi et al. (2018) in their forum paper about trait-
based paradise called the attention to the relationship between 
the biological knowledge and the methodological issues re-
lated to trait-based ecological analyses. We largely share 
their views, and aimed to complement it here from terrestrial 
animal ecological points of view with the following points 
discussed below: 1) the shift from species-based to trait-
based concept; 2) (functional) traits have been always used 
in ecology, i.e. there is nothing new under the sun (“nihil novi 
sub sole”); 3.) challenges of trait classifications; 4.) problem 
around one of most common trait, body size.

Over the last decade, there has been an obvious shift from 
species-based approaches towards a trait-based concept in 
community ecology (Moretti et al. 2017). On the one hand, 
numerous studies showed that increasing species richness 
and diversity can enhance ecosystem functioning (Cardinale 
et al. 2012), however, large part of the variation may remain 
unexplained. On the other hand, other studies, such as by 
Kleijn et al. (2015), argued somewhat against this insurance 
hypothesis, and showed that in agroecosystems only a hand-
ful, but dominant species deliver the pollination of crops. 
Nevertheless, the trait-based concept allows ecologists to 
directly include biologically important information in statis-
tical models. Furthermore, it helps information sharing and 
generalization by reducing the taxon and ecosystem depend-
ency of the results (Endrédi et al. 2018). McGill et al. (2006) 
suggested a paradigm shift that the main focus of community 
ecology should be given to functional traits.

However, the use of trait-based information in ecology 
goes back to the early decades of 20th century, i.e. to the 
dawn of this scientific field ‒ for example Elton (1927), em-
phasized the functional role of species in a community e.g. 

in his niche concept. Later, Balogh’s “syntrophium” (1953), 
Root’s “guild” (1967) and the “functional group concept” 
(Cummins 1974,) were the foundations of the recently used 
feeding traits. The use of trait-based information has grown 
exponentially over the last twenty years, which improves our 
understanding of ecosystem processes. Additionally, numer-
ous recent studies use this information as a proxy for ecosys-
tem functioning (Gagic et al. 2015). However ecologically 
meaningful traits must be chosen carefully according to the 
research question considering the scale of the study and the 
interactions between populations to properly describe the 
ecological processes driving ecosystem functioning (Moles 
2018, Rosado et al. 2016). Functional traits that are irrel-
evant for the research question may blur the differences in 
functionally relevant traits or even produce false conclusions 
(Dehling and Stouffer 2018). 

Traits are usually categorized to “response traits”, which 
measure the response of an organism to environmental 
change, and “effect traits”, which determine the effect of an 
organism on ecosystem functioning (Lavorel and Garnier 
2002) and also refer to interactions between species (Dehling 
and Stouffer, 2018). However, this categorization is not al-
ways straightforward. For example, body size of an inverte-
brate is influenced by numerous factors e.g. food availability 
or temperature (Merckx et al. 2018), and it may also affect 
several ecosystem functions such as pollination and preda-
tion. Hodgson et al. (1999) suggested the categorization to 
“hard traits”, which are functionally important, but their 
measurement is labour intensive, expensive or time consum-
ing, and to “soft” traits, which are easily measurable, but usu-
ally only a proxy of a functionally important trait. The above 
mentioned body size is among the most easily measured 
traits, such basic morphological information is usually avail-
able for a wide range of organisms, including invertebrates, at 
least for the adult stadium. 
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However, body size is usually used as a proxy for a hardly 
measurable functional trait (McGill et al. 2006). It has been 
known for a long time that size influences predator-prey in-
teractions (Yodzis and Innes 1992), and physiological rates 
(Calder 1984). The positive correlation between body size 
and dispersal ability has been shown for numerous active 
disperser taxa, e.g. butterflies (Sekar, 2012), ground-dwelling 
carabids (Gutiérrez and Menéndez, 1997) and spiders (Pedley 
and Dolman, 2014). Jenkins et al. (2007) demonstrated that 
the positive correlation does not stand for passive dispersers, 
for example body size of ballooning spiders is negatively cor-
related with dispersal ability (Bell et al. 2005). Furthermore, 
the incorporation of pollutants is more rapid for small-sized 
animals due to higher metabolic rates than large sized animals 
(Blaum et al. 2011). However, in their meta-analysis, Zvereva 
and Kozlov (2010) found, that pollution has a severe effect 
on larger arthropod predators due to accumulation of pollut-
ants, thus pollution may even favour small-bodied herbivore 
populations by creating an enemy-free space. 

Another contradictory example of the use of body size 
was recently published in Nature by Merckx et al. (2018) 
about their urban ecological study. They convincingly used 
it as a proxy for both metabolic cost (urban-heat-island ef-
fect drive shifts toward smaller body sizes) and for mobil-
ity (highly fragmented urban areas drive shifts toward larger 
body sizes).

The trait-based concept is ready for use with numerous 
well-established indices and procedures available to quantify 
functional diversity. However, databases of functionally im-
portant traits, especially of less studied invertebrate taxa, are 
scarce and usually incomplete (Moretti et al. 2017). Besides 
theoretical improvement and formation of new hypotheses, a 
great progress would be the development of such trait data-
bases according to standardized protocols across taxa.
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