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The relationship between diversity and productivity has been object of extensive research for
both terrestrial and aquatic ecosystems. The shape of the production diversity relationship (PDR) is
usually either positive or unimodal for most empirical datasets. For marine ecosystems our know-
ledge of the diversity patterns of phytoplankton is more limited although recent analyses of field
data also suggest an unimodal PDR. However, the exact mechanism(s) behind these observations
are poorly understood. Theoretical studies have suggested several hypotheses. Here we suggest
another theory that can complement the existing ones : killing-the-winner predation (KTW). Using
a marine ecosystem model we show that the relationship between primary production and diver-
sity is unimodal at the global scale. The descending part of the curve unveils more clearly when
we change the temporal scale of analysis from annual to seasonal, monthly and weekly averages.
However most of the data points lie on the positive side of the curve regardless of the temporal
scale of data averaging. The positive side of the PRD curve is due to predator-mediated comple-
mentarity of the prey resulting from KTW selective feeding. The negative side of the PRD curve
is due to seasonal blooms of species that occur before they are down-regulated by selective fee-
ding. Therefore killing-the-winner predation explains the positive side while competitive exclusion
explains the negative side of the same unimodal PDR curve.
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