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BIODIVERSITY AND ECOSYSTEM PRODUCTIVITY: WHY IS THERE A
DISCREPANCY IN THE RELATIONSHIP BETWEEN
EXPERIMENTAL AND NATURAL ECOSYSTEMS?
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(1 Department of Ecology, College of Environmental Sciences> and Key Laboratory for Earth Surface Processes of the Ministry of
Education, Peking University, Beijing 100871, China)
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Abstract The old issue of biodiversity-ecosystem function ( BEF) has been rekindled in the 1990s due to the
fact that the loss of biodiversity caused by the increased human impact on ecosystems may substantially alter e-
cological functions and jeopardize ecosystem services to humans. The contemporary biodiversity-productivity ex-
periments started in the 1990s; in which plant species richness is deliberately manipulated and aboveground
productivity of the ecosystem measured, generally demonstrate that greater plant species diversity leads to
greater productivity. However, a debate has followed regarding the mechanism causing the relationship in these
experimental systems and questioning whether the observed positive relationship exists in natural, unmanipulat-
ed systems. The debate has divided ecologists. One group represented by D. Tilman and S. Naeem; holds the
view that there are causative relationships between diversity and ecosystem functioning. The other group led by
D. A. Wardle; M. A. Huston, and J. P. Grime, believes that it is the biological characteristics of the domi-
nant plant species rather than their number that control ecosystem productivity and biogeochemistry. One com-
mon criticism of biodiversity experiments is that there is a discrepancy in the relationship between experimental
and natural ecosystems. With experiments; as well as literature survey, we present some evidence in this paper
that the discrepancy may be caused by the differences in community density, evenness and soil nutrient avail-
ability between biodiversity experimental communities and natural developed communities. These three factors
were relatively uniform in experimental communities, while they differ spatially in natural communities. We ar-
gue that community density, evennesss and soil nutrient availability are confounding factor in the BEF relation-
ships and that they should be considered when drawing conclusions about the results from biodiversity-produc-
tivity experiments. We also raised the potential feedback by soil nutrient availability, which may also influence
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Fig.3  Various biodiversity-productivity relationships at different geological
scales (Data from Mittelbach et al., 2001)
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