PATTERNS OF TRAIT EXPRESSION AND SELECTION IN SYMPATRIC DECEPTIVE ORCHID SPECIES, ORCHIS MASCULA AND O. PAUCIFLORA 

SALVATORE COZZOLINO1, ALEX WIDMER3, OLGA DE CASTRO1, STEFANIA IMPAGLIAZZO1,  ANTONIO MARCO NARDELLA1,  3CHRISTIAN LEXER2 
1 Università “Federico II”, Dipt. di Biologia Vegetale, Via Foria 223, Napoli I-80139, Italy  

2 Jodrell Laboratory, Royal Botanic Gardens, Kew, Richmond, Surrey, TW9 3AB, UK

3 Geobotanical Institute, ETH Zuerich, Zollikerstrasse 107, CH-8008 Zuerich, Switzerland
The  evolutionary forces affecting orchid flower traits have been of great interest to plant biologists since Darwin’s time. Zones of sympatry offer excellent opportunities for studying the role of natural selection in shaping vegetative and flower traits. We investigated Orchis mascula and O. pauciflora in a sympatric zone where they overlap extensively in spatial distributions and phenology and share the same bumble bee pollinators. Analyses of fruit production revealed a striking pattern of fitness differences across the studied populations, with a clear increase in fitness for both species where they co-occur in sympatry compared to neighboring allopatric populations. Preliminary molecular data (AFLPs) indicate that introgression in sympatric populations is not frequent, suggesting that fitness benefits in sympatry arose from species co-occurrence, and not primarily from transgressive character expression in hybrids. In an attempt to identify the phenotypic traits responsible for the observed fitness differences, we analyzed plants from sympatric and allopatric populations for fruit production and a number of vegetative and floral traits. The results suggest a causative role for plant height, density of inflorescence, flower number, labellum  pigment ratio, and labellum shape in generating fitness differences across the studied populations. In particular, natural selection appears to promote divergence in labellum shape and pigment content, leading to pollinator-mediated fitness benefits in sympatry and possibly contributing to the build-up of reproductive isolation. In order to better understand the evolutionary forces affecting flower traits in sympatry, we are currently conducting large-scale field studies of wild populations supported by common garden plots and transplants, and first results of these experiments will be presented.

