Pollination Biology Course

Organisers: Jana Jersáková1 and Sílvia Castro2
1 Faculty of Science, Univ. of South Bohemia, České Budějovice; Institute of System Biology and Ecology ASCR, České Budějovice, Czech Republic

2 Centre for Functional Ecology, Department of Life Sciences, Faculty of Science and Technology, University of Coimbra, Coimbra, Portugal

In the first two days the course will cover topics related to main concepts in plant pollination biology such as pollination syndromes, mating strategies and sexual systems, pollinator effectiveness, visual, olfactory and tactile cues used in pollinator attraction. On the third day we will present two more specialized topics based on our own research dealing with Deception and floral mimicry in plants and Sexual polymorphisms. The course will be accompanied by discussions of review papers, student’s presentations of case studies and practical sessions showing some techniques widely used in pollination studies. 

1 day

morning (Jana): 

· Introduction to pollination: Evolution of pollination, How do plants get pollen from one plant to another? Costs and benefits of animal pollination

· Plant-pollinator interactions: From specialization to generalization, Plant-pollinator co-evolution and plant diversification 
· Why are flowers different? Concept of pollination syndromes: Historical context, Overview of pollination syndrome types, Evidence for/against pollination syndromes, The most effective pollinator? 
afternoon (Silvia): 

· Mating strategies and sexual systems: Floral traits promoting outcrossing (herchogamy, dichogamy, dioecia, incompatibility systems) and reproductive assurance (delayed selfing, cleistogamy, floral longevity), Testing for breeding mechanisms (Practicals I and II)
2 day

morning (Jana):

· Advertising in plants I. Visual cues – colour, size and shape: Pollinator vision, Colour discrimination, Nectar guides, Colour change, Floral display (Practical III)
· Advertising in plants II. Olfactory cues – floral scent: How and what pollinators smell? Diversity of roles played by floral scent, Understanding variation in floral scent, Sexual signalling (Practical IV) 

afternoon (Silvia):

· Advertising in plants III. Floral rewards: Nectar, Pollen, Oil, Floral fragrances, Wax and resins, Shelter; Nectar: Nectar composition and pollinator guilds, Pollinators vs. Nectar robbers: Consequences for plant reproductive success and floral traits selection (Practical V)

· Advertising in plants IV. Plant’s dilemma – cost benefits of floral structures and rewards
3 day

morning (Jana):

· False advertisement of reward – deception in flowering plants: Mechanisms and evolution of deceptive pollination in orchids, Mimicry in plants - How much similarity is needed to be a good mimic?, Case study: Lack of floral nectar reduces self-pollination in a fly-pollinated orchid

afternoon (Silvia):

· Sexual polymorphisms – evolution of heterostyly and breeding system: Theories and selective pressures for sexual polymorphism evolution, How to characterise a flower – reciprocity index, incompatibility mechanisms and ancillary characters; Case study: Evolution of heterostyly in Lithodora s.l.

Praticals

Practical I: BREEDING SYSTEM

· To be able to design crossing experiments for breeding system determination

· To become familiar with the methodology of breeding system assessment: emasculation, bagging and pollination methods, preparation of pistils for observation of pollen tube development

· To assess the efficiency of floral visitors as pollination vectors

Practical II: REPRODUCTIVE INDEXES

· To become familiar with the wide diversity of available indexes related to reproductive system and pollination (e.g., Pollen ovule ratio, Selfing rate and inbreeding depression indexes, Self-compatibility index, Percentage of pollination limitation, Pollinator specificity index, etc.) 

Practical III: POLLINATOR VISION 

· To measure spectral reflectance curves

· To visualize world through the bee eye - placing floral colour into colour space (hexagon)

Practical IV: FLORAL SCENT 

· Demonstration of floral scent collection and analyses 

Practical V: FLORAL REWARDS AND POLLINATOR ENERGETICS
· To become familiar with techniques used to quantify floral rewards

· To calculate the energetic value of nectar in flowers adapted to different pollinators 

· To relate floral tube length to nectar volume and concentration, nectar volume to concentration, in relation to pollinator type

