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            Abstract
All around the globe, humans have greatly altered the abiotic and biotic environment with ever-increasing speed. One defining feature of the Anthropocene epoch1,2 is the erosion of biogeographical barriers by human-mediated dispersal of species into new regions, where they can naturalize and cause ecological, economic and social damage3. So far, no comprehensive analysis of the global accumulation and exchange of alien plant species between continents has been performed, primarily because of a lack of data. Here we bridge this knowledge gap by using a unique global database on the occurrences of naturalized alien plant species in 481 mainland and 362 island regions. In total, 13,168 plant species, corresponding to 3.9% of the extant global vascular flora, or approximately the size of the native European flora, have become naturalized somewhere on the globe as a result of human activity. North America has accumulated the largest number of naturalized species, whereas the Pacific Islands show the fastest increase in species numbers with respect to their land area. Continents in the Northern Hemisphere have been the major donors of naturalized alien species to all other continents. Our results quantify for the first time the extent of plant naturalizations worldwide, and illustrate the urgent need for globally integrated efforts to control, manage and understand the spread of alien species.
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                    Figure 1: Naturalized vascular plant species in the 843 regions covered by the GloNAF database.


Figure 2: Naturalized species-accumulation curves for the major biogeographical areas.


Figure 3: Flows of naturalized alien plant species among the TDWG continents.
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Extended data figures and tables

Extended Data Figure 1 Observed and expected numbers of naturalized species from each donor TDWG continent in each of the recipient TDWG continents.
Histograms of the expected numbers are shown in black open bars, and are based on 999 random draws from the global flora (n = 337,137). The observed numbers are shown as vertical lines; blue, significantly fewer observed naturalized species from the source continent than expected (in the lower 2.5 percentile); red, significantly more observed naturalized species than expected (in the upper 2.5 percentile); black, the observed number of naturalized species is within the central 95% range of the expected numbers.
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