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Species losses, gains, and changes in persistent species are associated

with distinct effects on ecosystem functioning in global grasslands

Emma Ladouceur1, Shane Blowes1, Jonathan Chase1, Adam Clark2, Magda Garbowski1,
Juan Alberti3, Carlos Arnillas4, Jonathan Bakker5, Isabel C. Barrio6, Siddharth Bharath7,
Elizabeth Borer8, Lars Brudvig9, Marc Cadotte10, Q. Q. Chen11, Scott Collins12,
Christopher Dickman13, Ian Donohue14, Guo-Zhen Du15, Anne Ebeling16, Nico
Eisenhauer17, Philip Fay18, Nicole Hagenah19, Yann Hautier20, Anke Jentsch21, Ingibjörg
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Abstract

Global change drivers such as anthropogenic nutrient inputs simultaneously alter biodiversity, species composition, and ecosys-

tem functions such as aboveground biomass. These changes are interconnected by complex feedbacks among extinction, col-

onization, and shifting relative abundance. Here, we use a novel temporal application of the Price equation to quantify the

functional contributions of species that are lost, gained, and persist under ambient and experimental nutrient addition in 59

global grasslands. Under ambient conditions, compositional and biomass turnover was high, but species losses (i.e., local ex-

tinctions) were balanced by gains (i.e. colonization). There was biomass loss associated with species loss under fertilization.

Few species were gained in fertilized conditions over time but those that were, and species that persisted, contributed to net

biomass gains, outweighing biomass loss. These components of community change are key to understanding the relationship

between change in composition, diversity and functioning.
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