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Among individual variation exemplified by alternative color morphs of the
pygmy grasshopper Tetrix subulata. Credit: Anders Forsman

Altered or new environmental conditions, such as those brought about by
shifts in human land use and climate change, impose challenges on living
organisms. This can drive species to extinction if they fail to adapt or
adjust their geographic distribution. Individual differences play a key
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role here, and it seems that less is not always more. A new study by
researchers from Linnaeus University published in Ecography
demonstrates that a higher degree of among individual variation is
beneficial to populations and species. These results will allow for more
efficient protection and restoration of biodiversity, the authors say.

It has been suggested that higher levels of phenotypic and genetic
variation among individuals should promote the ecological and
evolutionary success of populations and species in the face of
environmental change, but this proposition has not previously been
systematically evaluated.

Researchers from Linnaeus University in Sweden reviewed previous
studies of plants, animals and bacteria to determine whether the
predictions from theory are supported overall by results from
experimental and phylogeny-based comparative investigations.

Lead author Professor Anders Forsman elaborates: "our review provides
strong evidence that more variable populations are less vulnerable to
environmental changes, show decreased fluctuations in population size,
have superior establishment success, larger distribution ranges, and are
less extinction prone, compared with less variable populations or
species".

A key finding is that variation is more beneficial if conditions are harsh.
Study co-author Dr Lena Wennersten explains: "some of the
experimental studies included in our review comprise two or more
environmental treatments. These experiments indicate that the benefits
of diversity are generally expressed more strongly under stressful than
under benign conditions".

The review also uncovered that the relationship linking benefits to
diversity is more often linear than curvilinear. But there were exceptions
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to this pattern. Some studies point to the existence of an optimal level of
diversity, and others suggest that the benefits of diversity follow the law
of diminishing returns.

These consequences of variation are relevant for conservation work
aimed at protection and restoration of biodiversity. For instance, the
shape of the relationship that links diversity to population fitness
informs how to best allocate conservation resources between competing
needs, according to the authors.

The findings in the review align well with the notion that there is
strength in diversity. However, the authors also identify important
knowledge gaps and issues in need of future investigation. Anders
Forsman concludes: "there is still ample opportunity for progress and
new discoveries. We hope that our study will spur further interest in this
rapidly growing and important area of research".

  More information: Forsman, A. and Wennersten, L. 2015. Inter-
individual variation promotes ecological success of populations and
species: evidence from experimental and comparative studies. 
Ecography, DOI: 10.1111/ecog.01357
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