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Environmental, historical and geographical factors predicting native and alien species richness in the naturalized flora of El Hierro (Canary Islands).
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Abstract. A complete floristic database on UTM-quadrates (1 km x 1 km) has been established for the Canary island of El Hierro. The combined evaluation of both environmental and chorological data using GIS allows to explore intra-island patterns of phytodiversity. We used regression analysis for revealing the relations of environmental, historical and geographical factors with the distribution of endemic, native and naturalized alien vascular plant species. To separate the spatial component of explanatory variables we applied partial regression including a cubic trend surface of coordinates. We also analized climate matching of alien species with respect to their biogeographical origin. High richness of endemic species was strongly related to steep slopes and intermediate altitudes, while diversity of local endemics was highest on geologically old surfaces and steep cliffs. Richness of native non-endemic species showed a strong unimodal relationship with altitude and mean annual precipitation. In contrast, alien species richness was best explained by historical factors such as disturbance intensity and distance to nearest urban nuclei, but was also related to precipitation and altitude. En general, most of the climatic and historical variables showed a strong spatial component, nevertheless, most relationships were still highly significant when controlling for coordinates. Furthermore, alien species showed differences in their distribution along the altitudinal gradient according to their biogeographical affinities and climatic tolerances. Propagule pressure and abiotic stress are proposed as main factors controlling alien species distributions on the island.

