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            Abstract
Mounting concern over the global decline of pollinators has fuelled calls for investigating their role in maintaining plant diversity1,2. Theory predicts that competition for pollinators can stabilize interactions between plant species by providing opportunities for niche differentiation3, while at the same time can drive competitive imbalances that favour exclusion4. Here we empirically tested these contrasting effects by manipulating competition for pollinators in a way that predicts its long-term implications for plant coexistence. We subjected annual plant individuals situated across experimentally imposed gradients in neighbour density to either ambient insect pollination or a pollen supplementation treatment alleviating competition for pollinators. The vital rates of these individuals informed plant population dynamic models predicting the key theoretical metrics of species coexistence. Competition for pollinators generally destabilized the interactions between plant species, reducing the proportion of pairs expected to coexist. Interactions with pollinators also influenced the competitive imbalances between plant species, effects that are expected to strengthen with pollinator decline, potentially disrupting plant coexistence. Indeed, results from an experiment simulating pollinator decline showed that plant species experiencing greater reductions in floral visitation also suffered greater declines in population growth rate. Our results reveal that competition for pollinators may weaken plant coexistence by destabilizing interactions and contributing to competitive imbalances, information critical for interpreting the impacts of pollinator decline.
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                    Fig. 1: Hand pollination reveals the effects of competition for pollinators on plant coexistence.[image: ]


Fig. 2: Effects of competition for pollinators on niche and average fitness differences.[image: ]


Fig. 3: Effects of competition for pollinators on parameter estimates.[image: ]


Fig. 4: Effects of experimentally simulated pollinator decline on floral visitation and plant per capita population growth.[image: ]
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                Data availability

              
              Data are available on Zenodo: https://doi.org/10.5281/zenodo.6474018. The data were recorded in Microsoft Excel (v. 16.48) and analysed in R (v. 3.6.3).Â Source data are provided with this paper.

            

Code availability
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