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and interactions with pollinators
This PhD-thesis of Dipl.-Biol. Petra Wester is part of the project “Diversity and evolution in the genus Salvia. The staminal lever arm mechanism - a key innovation for adaptive radiation in the genus.” of Prof. Dr. Claßen-Bockhoff at the Institut für Spezielle Botanik und Botanischer Garten, Johannes Gutenberg-University in Mainz/Germany.

The genus Salvia (> 900 species) is tested as a taxon having undergone adaptive radiation. We hypothesise that the characteristic staminal lever mechanism functions as a key innovation. We follow the assumption that structure and functioning of the staminal levers play a major role in the process of pollen deposition on the pollinator’s body and that minute changes of both their proportions and their interactions with pollinators may have significant consequences for the breeding system.
To test this hypothesis we actually focus on bird pollinated species as they include both flowers with active and those with inactive staminal levers. By means of field investigations, functional morphological studies and experimental simulations we test the adaptive value of the staminal levers during the process of pollen transfer. The ultimate aim is to understand phenotypic diversity in Salvia as a dynamic process partly driven by the co-evolution between flowers and pollinators. Salvia summa is one of the few members of the section Heterosphace with an unusual lever mechanism. Nothing is known about its visitors and pollinators. 
Research Intentions 

To test the adaptive value of the staminal lever mechanism field investigations are needed. This is especially true for the study of flower-bird interactions which are only possible in the natural habitats of the Salvia species. Field investigations have been carried out in Bolivia, Mexico, Guatemala and South Africa. Now we will focus on the Salvia species of the U.S. We intend to complete our survey on the diversity of hummingbird-pollinated species and to study the process of pollen transfer in selected Salvia species in detail. 

Methods 

Functional morphology: All floral structures involved in the process of pollen transfer are to be morphologically investigated and morphometrically measured. Special attention will be given to the staminal joint and the functionality of the staminal levers, which can only be tested in fresh flowers. 

Field investigations: Flower-bird interactions are only possible in the natural habitats of the Salvia species Additional to the morphological and morphometric data mentioned above we record for each Salvia species some data of the locality and population, the pollinators and visitors and their foraging behaviour in the field. The observations are to be documented by videotapes and photos.
Dummy experiments: By means of artificial models we reconstruct the position of the nectar drinking pollinators as exact as possible and simulate both pollen deposition on the bird and pollen transfer to the stigma. Thereby it will be possible to characterise the exact position and precision of pollen transfer and even to manipulate its conditions. Both is of special interest in testing the adaptive value of the staminal lever mechanism, particularly in answering the question about its evolutionary significance to adapt to new environments. 

