Baker’s Law and the necessity for reproductive assurance in the Orchidaceae
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 The dispersability of orchid seeds over considerable distances has led to the successful colonisation of islands such as Hawaii, which is some 1000 km from its nearest seed source. However, dispersal is only the first step to the successful colonisation of islands and other geographically isolated locations. The Orchidaceae as a whole is among the most specialised of all flowering plant families, with a tendency towards an increase in specialisation of pollination systems.  Baker?s Law states that, ?With self-compatible individuals a single propagule is sufficient to start a sexually- reproducing colony (after long-distance dispersal), making its establishment much more likely than if the chance of two self- incompatible yet cross-compatible individuals sufficiently close together spatially and temporally is required. In addition, self- compatible flowering plants are usually able to form some seed in the absence of visits from specialized pollinating insects, which may be absent from the new situation ... [while] plant apomixis and purely vegetative reproduction are also available to replace self- incompatible hermaphroditism (and monoecism) or dioecism.?

 Although the Orchidaceae are generally self-compatible, they have evolved several of floral mechanisms that promote out-crossing. In such a situation, successful colonisation would be more likely to occur if more than a single propagule was present, since increased pollinator specialisation may predispose such a species to extinction.  As a result, we find that the reproductive success of orchid species on tropical oceanic islands is bimodally distributed, with both high frequencies of species with low fruiting success, which is a widespread phenomenon in the tropics, and also species with high levels of fruiting success, reflecting the necessity for reproductive assurance as described by Baker's Law. However, since the relationship between an orchid and its pollinators is highly asymmetrical, with the orchid often relying far more on its pollinators than the pollinators on it, it would be more appropriate for the law in this case to state that, ?In addition, ? [auto- pollinating, specialised] flowering plants are usually able to form some seed in the absence of visits from ... pollinating insects, which may be absent from the new situation?. Baker’s Law has important implication for conservation, since increased pollinator specialisation and self-incompatibility may predispose a species to extinction. Autogamous species may therefore be better suited to survive in the current changing climate due to reproductive assurance and ability in some species to out-crossing if conditions permit.

