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The results of a previous experiment studying quantities of pollinator visits to Echinacea plants in different sized remnants left us with this very important question.  Why do more isolated plants that receive more bee visits have lower seed set than less isolated plats that receive less bee visits?   What factors influence reduced seed set in more isolated plants and smaller prairie remnants?   How does competition for pollinators relate to seed set?  Greg, Mimi, Amanda and I will all try to fill find some answers to these questions with related projects on pollinator competition. We all found many questions to ask and several will be very important to my study.  What species of pollen are the present on Echinacea pollinators?  What co-flowering species are bees visiting and how does that vary between remnants?  The main question I am trying to answer is:  

How does pollen interference from other co-flowering competitors reduce seed set?

There are several ways that interspecific pollen coming from generalist pollinators could be reducing the reproductive success of Echinacea. Previous studies have shown that foreign pollen can clog stigmas or make them unreceptive to conspecific pollen.  I will investigate the following possible reasons for reduced seed set in Echinacea plants:

(1) Pollen precedence

Do Echinacea styles shrivel and become unreceptive after pollination with foreign pollen?  If so, how long after pollination do the styles become unreceptive? Which co-flowering species make the styles become unreceptive and is does the effect differ depending on plant family?

(2) Mixed pollen load 

Do Echinacea flowers receiving a mix of pollen from one or more co-flowering species and Echinacea have lower style persistence (seed set) compared to those receiving pollen only from Echinacea?

Proposed Methods:

(1) To test if and when Echinacea styles shrivel following pollination:

I will hand pollinate individual disk flowers of 10 randomly selected flowering Echinacea plants in the common garden.  For each plant, one head will be randomly chosen.  On each head, 10 individual disk flowers will be painted and then hand pollinated for each treatment.  A different color will be used for each treatment.

Treatments:


1. Echinacea pollen 


2. Fabaceae co-flowering species pollen


3. Asteraceae co-flowering species pollen

The Echinacea pollen used will be a mix of two different plants so as to ensure that the pollen is compatible.  (Or I could use plants with previously know S allele genotypes? Thoughts?)  Style persistence will be assessed at hourly intervals following pollination to see when the styles shrivel.  All heads used in this experiment will be covered with bags to prevent other pollinators from entering.  The two co-flowering species will be chosen from the list below.  If the co-flowering pollen does cause the styles to shrivel soon after pollination and the experiment is not too time consuming, I would also like to test several more co-flowering species in the Asteraceae and Fabaceae, maybe 5 for each, to determine if there is a difference in the effect due to family.

Potential co-flowering plants:

Carduus acanthoides Asteraceae

Carduus nutans Asteraceae

Cirsium arvense  Asteraceae

Cirsium flodmanii, Asteraceae

Coreopsis palmata Asteraceae

Helianthus rigida Asteraceae

Heliopsis helianthoides Asteraceae

Dalea purpurea Fabaceae

Melilotus alba Fabaceae

Melilotus officinalis, Fabaceae
Medicago sativa Fabaceae

Rosa arkansana Rosaceae

Please add to this list if you can!

(2) To test the effect of mixed loads of pollen on fertilization:

Pollen will be collected from the same species used in part (1) and mixed with Echinacea pollen in small microcentrifuge tubes, measuring volumes of pollen quantities.  The pollen mixes will be hand pollinated onto Echinacea flowers randomly chosen in the common garden.  Treatments will be applied to entire heads so that seed set can be easily measured in the fall. Style persistence will be assessed per head.  The Echinacea pollen used will be a mix of two different parents so as to ensure compatibility.

Treatments:


1. Echinacea pollen


2. Equal parts Echinacea and species 1 


3. Equal parts Echinacea and species 2 


4. Two parts Echinacea, one part species 1 and one part species 2 

I have not yet decided which species to use, and this may depend on the first part of the experiment. The purpose of using multiple species is to see if there is a difference between having one or more than one other species of competing pollen.  This has not yet been well studied.


The results of these experiments should give us a better idea of how pollen from co-flowering species effects the seed set of Echinacea flowers, which could be a potential cause for reduced seed set seen in smaller prairie remnants that received more bee visitation.

I will need: bags to cover flowering heads, string, paint and brushes, toothpicks, small tubes for collecting and mixing pollen, and a small cooler with ice packs to keep collected pollen fresh during transport.

