Amanda Gallinat, Echinacea Project 2009

Independent Project Proposal

This summer I would like to work on investigating the question of why Echinacea populations that receive more frequent pollinator visitation (per plant) have lower reproductive success than plants receiving less frequent pollinator visitation. Several team members on the Echinacea Project would like to focus specifically on the possibility that the floral neighborhood surrounding Echinacea plants contributes to the quality of pollinator visits by changing the diversity of pollen carried by pollinators when they land on Echinacea. We would like to know (A) if the floral neighborhood differs between Echinacea population sizes, (B) if the variation in floral neighborhoods between sites is reflected in the pollen carried by Echinacea pollinators, and (C) if increased pollen diversity carried by an Echinacea pollinator to an Echinacea plant has a detrimental effect on the plant’s reception of the pollen and its seed set. I will be working on the second topic and my goal is to answer the following questions:

1) Are Echinacea pollinators generalists within the course of a foraging flight? 

2) Does the pollen carried by Echinacea pollinators reflect the floral neighborhood found at each site (see Mimi Jenkins’ proposal for floral neighborhood study)?
3) Do Echinacea pollinators carry a greater diversity of pollen in small Echinacea populations? 

4) Are some non-Echinacea species of pollen found in greater abundance (on Echinacea pollinators) in the large Echinacea populations compared to the small populations?

I intend to answer these questions by collecting pollinators that land on Echinacea flowers in several large and several small populations. Collecting pollinators that land on Echinacea will ensure that the species is an Echinacea pollinator, a condition required by each of my four questions. In order to collect pollinators, I would like to observe an Echinacea flower until a pollinator lands, and then catch it with an aerial net. Ideally I will randomly select one plant to observe for an hour at a time in each location, but I foresee some changes to that design as I get a better idea of the conditions I can expect. For instance, I may find that it is more effective to walk a steady pace back and forth across random transects, observing all Echinacea flowers on either side to look for pollinators. (Further thinking, observations and discussions with Stuart and the gang are sure to ultimately produce a foolproof collection design here). Once I have a sample of pollinators from a site, I will, one individual at a time, suspend each pollen load in alcohol and make a slide of a sample of that load. Under the microscope I will, within a sample area, identify the pollen species and the proportion (either by total area or by number of pollen grains). I will answer question 1 by looking at whether sample pollen loads contain more species than just Echinacea pollen. I will compare my pollen species findings with Mimi Jenkins’ floral community data to determine the answer to my second question. I will compare species diversity between large populations and small populations to see whether pollen diversity carried by Echinacea pollinators is significantly different between the two. The results from this study should fit nicely with Allegra Halverson’s experimental study in which she will compare reproductive success between individuals pollinated with multiple combinations of pollen species. We are interested to see if compromised reproductive success, though coupled with increased pollinator visitation in small populations may be due to the diversity of the floral community, how that diversity is reflected by pollinator loads, and the transmission of more diverse pollen from pollinator to Echinacea flower. In order to complete this experiment, I will need several large and several small Echinacea populations, aerial nets, insect vials, a microscope, slides and equipment for pollen staining and identification. 
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