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Summary 
The evolution of floral traits is believed to be driven largely by pollinator-mediated 
selection. Geographic variation in habitat conditions and composition of the pollinator 
community may lead to divergent selection and population differentiation in floral 
traits. The present study explored phenotypic selection and differentiation in flower 
morphology and flowering time between a woodland and an alvar population of the 
hawkmoth-pollinated orchid Platanthera bifolia on the island of Öland, Sweden. 
Selection through both male function (pollinia removal) and female functions (seed 
production) were investigated, and supplemental hand-pollination experiments were 
performed in both populations. 
 
To estimate selection in the two populations, a number of characters were recorded in 
the summer of 2006, including start and end flowering, plant height, flower number, 
flower size and spur length. Pollinia removal and seed production were quantified to 
estimate male and female fitness of the plants. Patterns of selection were examined 
and compared in the two populations. In addition, selection in plants receiving 
supplemental hand-pollination was estimated and compared with that in the control 
plants in the alvar population. 
 
The results showed differentiation between the two populations in flowering 
phenology and floral morphology. Plants in the woodland population began and 
finished flowering earlier, were taller, and produced larger flowers with a longer spur. 
In the two populations, both phenology and flower number were under direct 
selection through female function, while only flower number was subject to 
statistically significant selection through male function. However, no clear 
correspondence was found between population differentiation and patterns of 
phenotypic selection. This might be due to variation in selection among years. The 
supplemental hand-pollination experiment showed that the two populations were 
pollen limited, and that pollinators exerted selection on flower number through female 
function in the Melösa population. Further studies are needed to investigate patterns 
of selection in different years, and whether genetic differentiation exists between the 
two populations. 
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