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            Abstract
Positive relationships between species diversity and productivity have been reported for a number of ecosystems1,2. Theoretical and experimental studies have attempted to determine the mechanisms that generate this pattern over short timescales1,2, but little attention has been given to the problem of understanding how diversity and productivity are linked over evolutionary timescales. Here, we investigate the role of dispersal in determining both diversity and productivity over evolutionary timescales, using experimental metacommunities of the bacterium Pseudomonas fluorescens assembled by divergent natural selection. We show that both regional diversity and productivity peak at an intermediate dispersal rate. Moreover, we demonstrate that these two patterns are linked: selection at intermediate rates of dispersal leads to high niche differentiation between genotypes, allowing greater coverage of the heterogeneous environment and a higher regional productivity. We argue that processes that operate over both ecological and evolutionary timescales should be jointly considered when attempting to understand the emergence of ecosystem-level properties such as diversityâ€“function relationships.
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                    Figure 1: 
                        Metacommunity productivity as a function of dispersal rate.
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Figure 2: 
                        Individual genotypic productivity for each dispersal level.
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Figure 3: 
                        Phenotypic variance partitioning and niche breadth for each dispersal treatment.
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Figure 4: 
                        Metacommunity diversity and productivity.
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        Editorial Summary
Evolution of diversity
A number of studies have demonstrated a positive relationship between species diversity and ecosystem productivity over short periods, but little is known about how they relate over evolutionary time. The use of bacteria as a model is one way of cracking the timescale problem. In an experiment in Pseudomonas fluorescens microcosms evolving for around 500 generations, adaptive radiation driven by environmental heterogeneity and dispersal resulted in the de novo evolution of a positive relationship between functional diversity and productivity, which both peak at intermediate dispersal rates. This suggests that evolutionary diversification plays a central role in generating community and ecosystem properties related to those observed in nature.
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