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Corolla colour variability has frequently been observed among rewardless orchids. Maintenance of stable colour polymorphism is supposed to be induced by negative frequency dependent selection (FDS), which means that pollinators prefer rare colour morphs. If negative FDS is the key mechanism in the maintenance of flower colour polymorphism in rewardless orchids, several alternative mechanisms might explain the deviation from the 1:1 morph ratio: i) The colours of predominant co-flowering plants may influence colour preferences of pollinators; ii) Founder and bottleneck effects acting especially in small populations; iii) Differences in seed viability resulting from inter- and intra-morph mating. We present our results of a field study conducted on 22 populations of D. sambucina with purple and yellow morphs in various frequencies. We did not find any relationship between reproductive success of morphs and their frequencies, which could explain the bias to purple colour in most populations. It is therefore doubtful, whether FDS can act under natural conditions. The abundance of red and yellow co-flowering species had no impact on reproductive success of D. sambucina in most cases; only high abundance of Primula veris negatively affected reproductive success of the yellow morph. We found no effect of population size on the morph frequencies. Hand pollinations resulted in very low viability and germinability of autogamous seeds and of those produced by the yellow form as a result of both inter- and intra-morph crosses. This seems to be the main cause of the huge bias to purple form in most populations.
