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ences the productivity (that is, the

rate of biomass production) and sta-
bility of ecosystems has recently resur-
faced (/-3), but it remains contentious
(4-6). 1t is unclear whether the purported
effect of species diversity on ecosystem
productivity is actually the hidden signa-
ture of a few important species or whether
it implies that species composition is less
important than previously thought. Indeed,
how can species diversity influence the
functioning of an ecosysten, and do such
processes operate in nature? Interest in
these questions is particularly pertinent
given the unprecedented extinction of
many species and the reduction in diversi-
ty of myriad ecosystems wrought by hu-
man actions. On page 1123 of this issue,
Hector and 33 European collaborators (7)
report findings from a unique trans-Euro-
pean study of the effects of plant diversity
on grassland productivity that provide an-
swers to some of these questions.

Two mechanisms emerge as potential
explanations for the effects of species diver-
sity on productivity. The first, the sampling
effect model, is based on the greater proba-
bility (given random species selection) that
a species will be present when diversity is
higher. If those species that are more pro-
ductive in monoculture (that is, when grow-
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complementarity (8, 9). These models pre-
dict that differences among species in re-
source or environmental requirements
would allow some combinations of species
to more completely capture and use re-
sources and thus have greater productivity
than any individual species in monoculture,
a phenomenon called overyielding (10).

Several recent papers have
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explored these mechanisms with
the use of theory, laboratory ex-

periments, and a few field studies
(11). To these can now be added
the trans-European study of Hec-
tor et al.—the first large-scale,
multinational field experiment of
its kind in ecology (7). The in-
vestigators report results from its
first 2 years. By experimentally
controlling grassland diversity,
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Variety spices up ecosystems. The productivity of an
ecosystem depends on its local diversity (that is, the num-
ber of species it contains). Local species diversity in an
ecosystem depends on regional diversity. Thus, the main-
tenance of an ecosystem requires that regional diversity
be preserved. Data obtained in 1997 in 100 plots (each
0.5 m?) within 20 grassland fields sampled at Cedar Creek
Natural History Area of Minnesota predict that an average
tocal diversity of Y plant species requires an average re-
gional diversity of (Y — 1.1)/0.124. (Regression analysis: r
= 0.82, n = 20, P < 0.001). For example, a region must
contain 40 species for a local site to contain 6 species.

ing on their own) are also better competitors
than less productive species, then plots that
are very diverse are likely to be more pro-
ductive on average simply because of a
greater chance of containing such competi-
tive species (3, 8). A signature of the sam-
pling effect is that no higher diversity plot
should be more productive than the most
productive species growing in monoculture.
An alternative mechanism is based on niche

they observed that loss of diversi-
ty led to significant decreases in
productivity, similar to the find-
ings of other field experiments.
Most importantly, and quite sur-
prisingly, across eight different
European sites ranging from
Sweden in the north, to Portugal
and Ireland in the west, to Greece
in the south and east, there
seemed to be a “single general re-
lationship between species rich-
ness and diversity across all
sites™ (7). Such broad inference is
rare indeed in ecology. This land-
mark study demonstrates the power of
multisite experiments and, perhaps, the
power of a diverse team of scientists. Such
experiments are critically important for
addressing the effects of human domina-
tion on ecosystems and the bepefits that
ecosystems provide to society. The Euro-
pean Commission’s funding of this project
may herald the European Union’s expand-
ing interest in environmental science.
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