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Abstract Biodiversity–ecosystem functioning experiments
(BEF) typically manipulate sown species richness and com-
position of experimental communities to study ecosystem
functioning as a response to changes in diversity. If sown
species richness is taken as a measure of diversity and above-
ground biomass production as a measure of community func-
tioning, then this relationship is usually found to be positive.
The sown species richness can be considered the equivalent of
a local species pool in natural communities. However, in
addition to species richness, realized diversity is also an im-
portant community diversity component. Realized diversity is
affected by environmental filtering and biotic interactions
operating within a community. As both sown species richness
and the realized diversity in BEF studies (as well as local
species pool vs observed realized richness in natural commu-
nities) can differ markedly, so can their effects on the com-
munity functioning. We tested this assumption using two data
sets: data from a short-term pot experiment and data from the
long-term Jena biodiversity plot experiment. We considered
three possible predictors of community functioning (above-
ground biomass production): sown species richness, realized

diversity (defined as inverse of Simpson dominance index),
and survivor species richness. Sown species richness affected
biomass production positively in all cases. Realized diversity
as well as survivor species richness had positive effects on
biomass in approximately half of cases. When realized diver-
sity or survivor species richness was tested together with sown
species richness, their partial effects were none or negative.
Our results suggest that we can expect positive diversity–
productivity relationship when the local species pool size is
the decisive factor determining realized observed diversity; in
other cases, the shape of the diversity–functioning relationship
may be quite opposite.
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Introduction

Species diversity is often considered to be a driving factor of
ecosystem functioning. This idea is mostly based on “biodi-
versity–ecosystem functioning experiments” (BEF), which
have demonstrated that in sownmixtures of randomly selected
sets of species from a common pool, the ecosystem function-
ing (often represented by aboveground biomass production)
increases with the number of sown species (Balvanera et al.
2006; Hooper et al. 2012; Naeem et al. 2012; but see Kenkel
et al. 2000). To explain the mechanisms driving this positive
relationship, twomutually nonexclusive hypotheses were sug-
gested: the complementarity and selection (sampling) effects
(Loreau and Hector 2001). The complementarity effect hy-
pothesis states that multiple functionally of different species
should be able to use the available niche space better and thus
increase their biomass production. The selection effect is more
or less a probabilistic phenomenon produced by the BEF
studies experimental setting: with increasing number of
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species in mixture, the chance that a species with a dominant
role in community functioning will be included also increases.

It is important to note that a variety of community biodiver-
sity measures have been proposed in addition to species rich-
ness; species evenness and functional trait composition have
been recognized as important factors shaping community func-
tioning (Diaz and Cabido 2001; Garnier et al. 2004; Sanderson
2010; Sasaki and Lauernroth 2011; Schmitz et al. 2013). In
BEF studies, the sown species richness (mixture size) is in fact
equivalent to a local species pool in natural communities, as
defined by Butaye et al. (2001). Following their concept, the
local species pool can be defined as a pool of species which
have reached a given locality and are able to grow under given
environmental conditions. The observed local community is
then composed of the local species pool minus species filtered
out by several possible factors. Among the most important
factors are interspecific interactions, mainly competition, but
these effects are also modified by facilitation and multi-trophic
interactions. Another factor which may influence the observed
diversity in natural grasslands, as well as in field experiments
using permanent plots, is small scale environmental heteroge-
neity. This has been shown to increase the number of locally
coexisting species and also to change the magnitude and rela-
tive importance of the biodiversity effects operating within a
community (Wacker et al. 2008; Richardson et al. 2012). All
these factors influence not only the presence of individual
species but also their relative proportions of biomass, and
ultimately the diversity. The observed species richness and
observed species proportions characterizing realized diversity
are thus important characteristics of a community.

The diversity–productivity relationship is not only depen-
dent on the diversity measure used but also on time and spatial
scale studied (Chalcraft et al. 2004; Weiss et al. 2007). Long-
term BEF experiments allow for species interactions to occur
and possible competitive exclusion of some species or immi-
gration of others, which affects the observed species richness.
This can then be higher/lower than the sown one. The phe-
nomenon of possible species extinctions is of great interest
because the main aim of BEF studies has always been to
predict consequences of such events in nature (Chapin et al.
2000). Some multi-seasonal BEF experiments were main-
tained by weeding while other let colonizers invade experi-
mental plots. It has already been demonstrated that the posi-
tive relationship between observed species richness and bio-
mass disappears quickly if the plots are open to new invasions
(Pfisterer et al. 2004; Lepš et al. 2007; Rixen et al. 2008;
Roscher et al. 2009; Petermann et al. 2010).

The shapes of diversity–productivity relationship differing
from the positive one widely found in BEF experiments are
often reported from observational studies located in temperate
managed grasslands. These are themost similar communities to
those in plant BEF studies, and the relationship between ob-
served local species richness and biomass production is often

negative in these places or not monotonous (Thompson et al.
2005; Lepš 2013;Mittelbach et al. 2001). In such communities,
the species richness is limitedmostly by environmental filtering
and competitive exclusion of weak competitors.

In our study, we addressed the possibility of a differential
relationship between sown species richness, two measures of
realized diversity and biomass production. The sown species
richness is the only manipulated variable in BEF studies, and
therefore seems to be the natural explanatory variable. How-
ever, the species already excluded from a community can
hardly participate in niche partitioning, resulting in the com-
plementarity effect. Similarly, the potential for complementar-
ity will decrease with decreasing evenness of species (Nijs and
Roy 2000). This justifies using realized diversity as an ex-
planatory variable in the study of the diversity–productivity
relationship. Concerning the mechanisms behind the diversi-
ty–productivity relationship, there is also a question of cau-
sality. In BEF experiments, the causal direction is clear: sown
richness affects biomass production. In contrast, in natural
conditions, the community diversity is affected by both spe-
cies pool and by processes within the community, making
direction of causality unclear (Lepš 2013; Stachová and Lepš
2010). It is known that the positive biodiversity–productivity
relationship is not often found in nature (Schmid 2002). In
natural conditions, we are usually only able to observe the
realized species richness and diversity and not the sown
diversity, which corresponds to the community local species
pool (i.e., to the species that were able to arrive to the site).
And so, the community species pool size is generally un-
known, and although the estimation methods do exist, they
are far from being precise enough to enable any comparison
with BEF experiments. For this reason, the only way to
compare the diversity–productivity relationships found in ex-
periments with those in nature is using the realized diversity.

Consequently, we have asked which of the three possible
predictors (sown species richness, survivor species richness,
and realized diversity, defined as inverse of Simpson domi-
nance index) predicts best the community productivity as a sole
predictor (what are their marginal effects). We have also asked
how the use of characteristics of realized diversity changes the
predictions based on the sown diversity (what are their partial
effects after accounting for the sown species richness).

We based our hypotheses on the mechanisms operat-
ing within the community. It is clear that the number of
sown species is a determinant of selection effect: more
species available (i.e., sown) leads to a higher chance of
getting highly productive species in the mixture. Follow-
ing this reasoning, there should be an explicit positive
relationship between sown species richness and biomass
production; and as the sown species richness is a defined
set of species at the beginning and does not change
during an experiment, this positive relationship should
be constant over time.
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On the other hand, complementarity should be mainly de-
pendent on the species actually present in the community and
on their proportions. So, there should be a tight positive rela-
tionship between the observed species richness (survivor spe-
cies richness and realized diversity) and biomass production.
We can expect this relationship to strengthen with the length of
an experiment, as it has been shown in multi-seasonal BEF
experiments that the complementarity effect size increases with
time. This is not surprising because in all the theories explaining
maintenance of species diversity, niche differentiation (and so
the resource that use complementarity) is one of the basic
prerequisites of species coexistence (Wilson 2011). Therefore,
we can expect that species surviving in the experimental plots
are those able to use the resources in a complementary way.

In our analyses, we also focus on the effect of realized
diversity and survivor species richness in a constant local
species pool (fixed mixture size in BEF studies). Our model
(details in Stachová and Lepš 2010) predicted a nonexistent or
negative relationship between survivor species richness and
biomass production in communities resulting from a species
pool of constant size.

We examined two data sets: data from a seasonal green-
house pot experiment using six plant species (Špaekova and
Lepš 2001) and a publicly available data set from a 6-year
period of the Jena experiment, one of the largest and longest
BEF experiment ever (Weigelt et al. 2010). The short-term
experiment is a typical example of a widespread BEF exper-
iment lasting only one season. In such experiments, time for
competitive exclusion to occur is relatively short, and thus, the
realized and sown species richness is usually quite similar.
The communities were established in pots where the potential
for even minor environmental heterogeneity is limited. In the
long-term experiment, the diversities, both realized and sown,
had enough time to diverge allowing us to test the above
hypotheses and theoretical predictions.

Material and methods

Glasshouse experiment

For this experiment, six naturally co-occurring meadow spe-
cies from two functional groups were planted in pots (16 cm in
diameter, 14 cm high). All possible species combinations
within all species-richness level were used. After 5 months,
aboveground biomass was assessed and sorted into individual
species. For details on this experiment, see Špaekova and
Lepš (2001).

Jena experiment

The data set retrieved fromWeigelt et al. (2010) was based on
sampling of permanent plots 20×20 m. The species pool of

this experiment consists of sixty species and the following
species richness levels: monocultures, two, four, eight, 16, and
60 species mixtures. The plots were harvested twice a year
before mowing (usually in May and August). We used data
from six consecutive years (2003–2008), from the May har-
vest as well as the August harvest. Every plot consisted of
three or four subplots 0.2×0.5 m, and the exact coordinates of
each subplot were randomly generated within the main plot
before every harvest. This is exactly the spatial scale, at which
the individuals are expected to interact with each other; thus,
we analyzed the subplots as separate observations (for details
and publications based on previous analyses of this data set,
see Weigelt et al. (2010)).

Data analysis

The diversity of plant communities of each pot/subplot was
described by reciprocal of Simpson’s index of dominance

(Lepš 2013): D ¼ ∑i
N i

N

� �2

, where Ni is the biomass of ith

species and N is total biomass of a community. Note that in
this form, 1/D is scaled as the number of species and some-
times is called the equivalent number of species, because it is
the number of species reaching the same diversity being
equally represented in the community. We refer to the sown
number of species “sown species richness” and 1/D as “real-
ized diversity.” The “survivor species richness”was calculated
as the number of species yielding more than 5 % of the total
pot/subsample biomass. This approach was used because in
the pot experiment, there was no sufficient time for a species
to become extinct, and we wanted to keep a unified method-
ology for both compared data sets. For the Jena data set, we
have also used as survivor species richness the number of all
species present in a subsample (total survivor species rich-
ness) (results are presented in the Supplementary material). In
our linear regressions, aboveground biomass was considered
as a response, with realized diversity, sown species richness
and survivor species richness used as predictors. Sown species
richness and the survivor species richness were log-
transformed in all analyses of the Jena experiment data set.
First, the marginal effects of all predictors were evaluated (all
predictors were used in three separate linear regressions for all
years in the Jena experiment), and in the second step, we used
sown species richness as a first predictor and realized diversity
or survivor species richness as a second predictor to get their
partial effect on biomass production, again for all years in/of
the Jena experiment. The partial effects show the effect of
each of the predictors in addition to the first predictor, i.e., to
the sown species richness. It can be also understood as the
effects of the predictor if the sown species richness is kept
constant. In the Jena experiment (which has enough various
combinations of species composition at the same sown

Naturwissenschaften (2014) 101:637–644 639



richness), we visualized this effect by inspecting the relation-
ship between realized diversity and biomass for subsets of the
same sown richness.

Results

In the glasshouse experiment, marginal effects of all predictors
were significantly positive, and partial effects of realized
diversity or survivor species richness were always nonsignif-
icant (Tables 1 and 2).

In the Jena experiment, marginal effects of sown species
richness were significantly positive in all harvests and all
seasons while marginal effects of both realized diversity and
survivor species richness were significantly positive in around
half of cases (six and seven out of 11 for realized diversity and
survivor species richness, respectively) (Table 1). In a linear
model using the predictors sown species richness and realized
diversity, the partial effect of realized diversity was signifi-
cantly negative in eight cases. Similar results (seven signifi-
cantly negative cases) were detected for the partial effects of
survivor species richness, again with sown species richness as
the first predictor (for summarized statistical results for partial
effects, see Table 2). The same analyses (marginal and partial
effects) performed using total survivor species richness from
the Jena experiment again yielded rather similar results (see
Supplementary material). The negative effects of realized
species richness and survivor species richness at a fixed sown
species richness level are displayed in Fig. 1.

Discussion

The diversity of a natural community is determined by the
available species pool, abiotic filtering, and biotic interactions
within the community (Reitalu et al. 2008; Myers and Harms
2009; Götzenberger et al. 2012; Lepš 2013). Our data support
the frequently found positive dependence of productivity on
the sown species richness (Cardinale et al. 2011; Naeem et al.
2012), which can be translated into a positive relationship
between the local species pool and productivity in nature. In
our view, all the species used in a BEF experiment can be
understood as a regional (“total” sensu Butaye et al. 2001)
species pool, i.e., all the species available in the geographical
area. The set of sown species in individual plots corresponds
to the local species pool, i.e., set of the species able to reach
the site, and all the other species are artificially prevented from
entering the community (either by not sowing or by weeding
if they were able to reach the site naturally). This in fact
corresponds to the dispersal limitation of these species in
nature. It is obvious that our analogy is somewhat limited. In
the Jena experiment, the size of the plots is 20×20 m. At this
spatial scale, species are able to recolonize subplots from

which they had disappeared much faster than they are able
to recolonize localities at the landscape level. Also, species
present in a given plot but absent from a subplot may affect
biomass in a subplot through indirect effects on other trophic
levels or through belowground processes. These indirect ef-
fects of extinct species are negligible at the landscape level,
although even here the species once present can affect the
present community (e.g., through soil herbivores and patho-
gens; Kostenko et al. 2012).

Sown species richness in our analyses showed positive
marginal effects on biomass production in all seasons and
harvests studied in the Jena experiment and also in the glass-
house experiment. Realized diversity and survivor species
richness are derived from and highly correlated with (ranging
between 0.45 and 0.7 in the Jena experiment) sown species
richness; so, their marginal effects were positive in half of
cases in the Jena experiment and in the glasshouse experi-
ment. Sown species richness had the strongest explanatory
power of all the predictors. Nevertheless, the R2 of all the
positive relationships were rather low (see Table 1). Observa-
tion of a temporally stable positive relationship between sown
species richness and biomass production is in-line with our
hypothesis concerning the strong mechanism of selection
effect. The actual values of selection effect for the Jena exper-
iment have been assessed by Marquard et al. (2009) and
reported as decreasing over time. However, it has been debat-
ed whether or not the phenomenon of increasing importance
of (statistically determined) complementarity effect and the
corresponding decreasing importance of selection effect over
time might be caused solely by deteriorating performance of
monocultures. The monoculture values enter the formulas for
biodiversity effects as a “reference,” and it is very possible that
the monoculture production diminished due to accumulation
of pathogens and imbalanced depletion of resources (e.g.,
Marquard et al. 2013). Taking a different point of view,
accumulation of pathogens can be seen as a valid proximate
mechanism behind the complementarity effect. In our analy-
ses of the Jena experiment, we used data on number and
biomass proportions of species present in a subplot (as these
data were available). However, it is important to note that the
species missing in subplots might have not been missing from
the whole plot. Thus, these rare species were probably avail-
able for recolonization and also might have provided potential
for some mechanisms considered as complementarity effect
(e.g., via support of populations of herbivores, mutualists,
pathogens, see Fornara and Tilman 2009; de Kroon et al.
2012; Reich et al. 2012). For example, Lepš et al. (1998)
have demonstrated that even a species with as low bio-
mass as 0.27 g. m−2 in Alder Carr was able to support
rather large population of monophagous moth. Consider-
ing these facts, even species absent from the basic sam-
pling unit can, to some limited extent, contribute to the
complementarity effect.
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The weak marginal and sometimes negative partial effects
of realized diversity and survivor species richness on biomass
production which we observed in the Jena experiment are very
probably caused by the fact that our measure of community
functioning is aboveground biomass. When sown species
diversity turns into realized diversity, species which are likely
to be lost from the realized community are those that are rare,
i.e., have low biomass. Such species by definition do not
contribute much to the biomass production, and their loss
might be followed by biomass increase as the dominant

species take over. However, these rare species might be im-
portant for different measures of community functioning (e.g.,
Jain et al. 2014) than biomass production.

There seemed to be no directed temporal pattern for the
relationship between biomass production and realized diver-
sity measures in the Jena experiment. In the first year, there
was a positive relationship between both measures of realized
diversity and biomass production, which was not present in
two subsequent years. However, between the fourth and sixth
years, these relationships were positive again. The

Table 1 Marginal effects of sown species richness (Nsp), realized diver-
sity (D), and survivor species richness (S) on aboveground biomass
production (B) of experimental communities for the Jena and glasshouse

experiments based on analyses of the following linear models. Model 0:
B~1; model 1: B~Nsp; model 2: B~D; model 3: B~S

Sown species richness R2 Realized diversity R2 Survivor species richness R2

2003 May F=47.08, p<10−3↑↑ 0.13 F=13.43, p<10−3↑↑ 0.04 F=25.57, p<10−3↑↑ 0.07

2003 Aug F=39.92, p<10−3↑↑ 0.11 F=19.08, p<10−3↑↑ 0.05 F=16.09, p<10−3↑↑ 0.04

2004 May F=13.88, p<10−3↑↑ 0.04 F=1.40, p=0.24 0.0 F=0.03, p=0.86 0.0

2005 May F=25.71, p<10−3↑↑ 0.09 F=1.77, p=0.19 0.0 F=2.74, p=0.10 0.0

2005 Aug F=32.54, p<10−3↑↑ 0.09 F=1.37, p=0.25 0.0 F=1.07, p=0.30 0.0

2006 May F=48.25, p<10−3↑↑ 0.13 F=1.47, p=0.23 0.0 F=8.77, p<10−3↑↑ 0.02

2006 Aug F=83.77, p<10−3↑↑ 0.21 F=5.98, p=0.02↑↑ 0.02 F=10.92, p<10−3↑↑ 0.03

2007 May F=65.86, p<10−3↑↑ 0.17 F=3.22, p=0.07 0.0 F=2.76, p=0.10 0.0

2007 Aug F=70.92, p<10−3↑↑ 0.23 F=14.35, p<10−3↑↑ 0.05 F=16.77, p<10−5↑↑ 0.06

2008 May F=131.23, p<10−3↑↑ 0.36 F=58.24, p<10−3↑↑ 0.20 F=53.47, p<10−3↑↑ 0.18

2008 Aug F=28.32, p<10−3↑↑ 0.10 F=8.05, p<10−3↑↑ 0.03 F=8.33, p<10−3↑↑ 0.03

Glasshouse F=43.46, p<10−3↑↑ 0.11 F=18.92, p<10−3↑↑ 0.05 F=12.26, p<10−3↑↑ 0.03

Sown and survivor species richness were log transformed. F statistics with associated p values from F tests between a model including a given diversity
metric (models 1, 2, or 3) and a model including intercept only (model 0) are presented. Direction of effects and adjusted R2 are taken from the full
model, i.e., models 1, 2, or 3

Table 2 Partial effects of realized diversity (D) and survivor species richness (S) on aboveground biomass production (B) of experimental communities
in the Jena and glasshouse experiments based on analyses of the following linear models. Model 1: B~Nsp; model 4: B~Nsp+D; model 5: B~Nsp+S

Year harvest Realized diversity R2 Survivor species richness R2

partial effect partial effect

2003 May F=6.16, p=0.01↓↓ 0.14 F=1.44, p=0.23 0.13

Aug F=0.22, p=0.64 0.11 F=3.15, p=0.08 0.11

2004 May F=35.15, p<10-3↓↓ 0.15 F=26.15, p<10−3↓↓ 0.11

2005 May F=13.24, p<10−3↓↓ 0.14 F=11.61, p<10−3↓↓ 0.13

Aug F=10.43, p<10−3↓↓ 0.13 F=17.98, p<10−3↓↓ 0.14

2006 May F=29.26, p<10−3↓↓ 0.22 F=12.70, p<10−3↓↓ 0.16

Aug F=20.20, p<10−3↓↓ 0.26 F=23.42, p<10−3↓↓ 0.26

2007 May F=54.33, p<10−3↓↓ 0.34 F=75.84, p<10−3↓↓ 0.33

Aug F=6.80, p=0.009↓↓ 0.25 F=8.33, p=0.004↓↓ 0.25

2008 May F=0.23, p=0.63 0.35 F=2.68, p=0.10 0.36

Aug F=2.04, p=0.15 0.11 F=3.49, p=0.06 0.11

Glasshouse F=0.042, p=0.83 0.11 F=0.83, p=0.36 0.11

In 2004, only May harvest data were available. Sown species richness and survivor species richness were log transformed in all analyses in the Jena
experiment. F statistics with associated p values from F tests between a model including sown species diversity and realized diversity or survivor species
richness (models 4 or 5) and a model including sown species richness only (model 1) are presented. Direction of effects and adjusted R2 are taken from
the full model, i.e., models 4 or 5
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experiments which have found no relationship between real-
ized diversity and community functioning usually allowed for
immigration of new species resulting in a survivor species
richness higher than the sown one (at least in smaller mixture
sizes). Plots in the Jena experiment were regularly weeded,
and so, the survivor species richness was always lower than
the sown one in the data set we used. In our model (Stachová
and Lepš 2010) which used different sown species richness
and allowed for competitive exclusion only, the relationship

between survivor species richness and biomass production
was positively saturated since the positive slope was mainly
caused by the lowest richness level. Our results on realized
diversity and survivor species richness affecting biomass
production in either positive or no way partially contradicts
our hypothesis of increasing positive relationship with time
due to increasing importance of complementarity effect. The
analysis of the Jena experiment by Marquard et al. (2009)
showed that the net and complementarity effects slightly
decreased in 5 years and after reaching a minimum in the
third year began increasing in subsequent years. Correspond-
ingly, a similar temporal trend of the average survivor species
richness and average realized diversity was pronounced in our
analyses (Fig. S1). This means that the average complemen-
tarity and net effects were higher when more species survived
and/or average species evenness in mixtures was higher. The
fact that the relationship between measures of realized diver-
sity and biomass production was not always positive and was
generally rather weak is caused by a mechanism counteracting
the positive complementarity effect. This mechanism is linked
with the nature of the commonly used measure of community
functioning and biomass production. If a community contains
highly productive species, their biomass production will sup-
press the other species, which can manifest in decreased
evenness or even survival and thus shape the realized diversity
of the community. As we can see, the causality here is quite
opposite: The functioning affects realized diversity. The two
mechanisms (the complementarity and a negative effect of
dominant species on community diversity) are operating si-
multaneously and can either balance out each other or one of
them prevails. If we screen out the positive effects of species
pool, the effects of realized diversity/survivor species richness
is negative or none (partial effects). This was also apparent in
constant sown species richness (mixture levels) conditions
(Fig. 1), very similarly to the predictions of Stachová and
Lepš (2010). Marquard et al. (2009) found that increased
biomass production between diversity levels in Jena was
caused by increased plant density, but within a mixture level,
it was caused by increased plant size. This is in concordance
with the negative effect of realized diversity at the mixture
(sown diversity) level as plots consisting larger individuals
would presumably have lower realized diversity.

We may also generalize the mechanism responsible for
no or negative effects of realized community diversity
metrics for the whole data set: Plants compete mainly for
light, and as this competition is asymmetric, the presence
of a highly productive species in a mixture not only in-
creases its productivity but also increases the suppression
(or even extinction) of other species. Absence of such a
species not only leads to lower productivity but also in-
creases the chance that none of the species will be
outcompeted, particularly when the species use the re-
sources in a complementary way.

Fig. 1 Jena experiment: relationships between biomass production in
2007 and realized diversity or survivor species richness for mixtures.
Regression lines in bold denote significant relationships, and dashed lines
denote nonsignificant ones
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Another possible control over the expression of sown
richness and realized diversity would have been environ-
mental filtering affecting species sorting. However, it is
obvious that the species for the Jena experiment were
selected on the basis of a deep field experience to fit the
habitat conditions; the fact that the monocultures perform
fairly well over long-term in the site (Marquard et al.
2013) confirms this view.

To conclude, if the diversity in diversity–productivity
relationship in natural conditions is mostly determined by
variation in species pool, then, this relationship will be
positive and the causality is clear: The more species pres-
ent, the more biomass they produce. However, we should
be aware that in nature, the species pool seldom differs
among geographically close communities, as it is varied in
BEF studies. If the size of species pool does not differ
among communities, both the realized diversity and the
productivity depend mostly on the traits of constituent
species (and environmental characteristics which are usu-
ally kept constant in BEF). The realized diversity is then
often negatively correlated with (or independent of) bio-
mass production. This hypothesis was supported by a
model (Stachová and Lepš 2010) which simulated compo-
sition of communities from a common pool: The more
species a simulated community in equilibrium had, the
more they were complementary (had lower competition
coefficients). On the other hand, species in poor commu-
nities consisted of highly productive species gaining dom-
inance and increasing total community productivity. As a
result, the model predicted no or negative diversity—pro-
ductivity relationships depending on the species pool size.

There is a direct causal relationship between the size of
available species pool and community productivity. Both the
realized diversity and the productivity are affected by a series
of factors (including species pool size and composition, envi-
ronmental factors, and also determining biotic interactions). If
the size of species pool is the decisive factor determining
realized diversity, then, we can expect positive diversity–
productivity relationship. In other cases, the shape of the
relationship will be highly variable.

The loss of species in Central European grasslands is
most often connected with increased dominance of highly
productive species (Lepš 2013), meaning, it does not lead
to decreased productivity. However, our results suggest
that multiple local extinctions of various species will lead
to a considerable decrease of regional and local species
pool size, which might result in negative effects on eco-
system functioning in future.
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