Determinants of Long-Term Biodiversity
Effects on Ecosystem Functioning
- The DeLT-BEF (ΔBEF) Experiment -

NEW JOINT EXPERIMENT:
SOIL AND PLANT HISTORY
EFFECTS ON BEF
Rationale: The strength of biodiversity effects
increases with time (Reich et al. 2012). It is not clear
yet whether this is attributable to deteriorating
performance of low diversity plant communities or due
to improving performance of high diversity plant
communities or both. Moreover, the underlying
mechanisms of temporal changes are hardly explored.

Experimental setup: This experiment will allow
separating effects being due to calendar year, such as
climate, from community age effects due to plant–soil
community assembly or short-term evolution. That is,
community-age effects, such as soil history (plant
community-specific
soil
history)
and
niche
differentiation (plant community-specific plant history),
on the strength of biodiversity effects can be explored
independently of time effects and under the same
climate conditions. To compare plant communities of
different ages at the same point in time, we will set up
the same communities in 2016 as we had set up in
2002 (monocultures and mixtures) and then observe
them at ages 2 and 16 in 2017, 3 and 17 in 2018, and
so on.

Figure 1: Hypothesized slope of BEF relationships in the different
treatments. In years 2017 and 2018, we expect a steeper and more
significant BEF relationship in the treatment with plant community-specific
soil and plants (∆BEF 3) than in the treatments with only plant
community-specific soil history (∆BEF 2), and without plant communityspecific soil and plant history (∆BEF 1); with the latter one having the
shallowest BEF slope.

Table 1: Measurements in the ∆BEF Experiment. Frequency: 2/y=twice
yearly, 3/y=three times per year, 1y=yearly, 2y=every second year.
Variables /involvement
SP Z1
SP 1

Plant species-specific community biomass, cover, community
height (all 2/y)
Number and diversity of viable seeds in the topsoil, plant traits
and aboveground plant biomass (phytometer experiment) (all
2y, in 2017), invasion of non-sown species (3/y in 2017)

SP 2

Root standing biomass, fungal diversity (both 2y, in 2017)

SP 3

Nitrate, ammonium, dissolved organic nitrogen, phosphate and
dissolved organic phosphorus concentrations and fluxes in
incident rainfall, throughfall and soil solutions; plant-available
N and P concentrations in soil before establishment of
experiment (1y)

SP 4

Soil C and N contents (stocks), changes in top soil after 2y,
soil moisture (2/y)

SP 5

Aboveground consumers, soil microbial community
composition (PLFAs), pollinator observations, soil nematodes
(all 2y, in 2017), aboveground herbivores (phytometer)

SP 6

Soil microbial biomass and respiration, bioturbation
(earthworm, ant, and vole activity) (all 1y), herbivory, predation
(both 2y, in 2017)

SP 7

Support for herbivory and predation measurements (see SP 6)

SP Z2

Data integration

Figure 2: Design of the ∆BEF Experiment.
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