Pollinator Efficiency

Updated Procedure: 07/27/2014

Research Plan:


Our objective is to determine which pollinators are the most efficient at pollinating Echinacea angustifolia. We will investigate which native bees visit E. angustifolia and also examine visitation time as a trait that may influence their efficiency as pollinators. We will use style persistence as a measure of pollinator efficiency. The experiment will be conducted at research site P2, which is located at Hegg Lake.  Prior to the beginning of the experiment, flowering Echinacea will be mapped with flags.  Focal flowers will be selected such that enough non-focal flowers remain to provide a sufficient amount of pollen to be transferred. We will exclude misshapen, brown, and infested heads from the experiment. Data collection will begin as soon as a sufficient number of E. angustifolia begin to flower. This experiment will continue until E. angustifolia is no longer flowering. 

Materials: 

50 Pollinator Exclusion Bags

50 Head Cages

50 Twist Ties

40 Toothpicks

10 Vials

6 Colors of Acrylic Paint

4 Video Recorders

4 Tripods

Datasheets/Clipboards 

General Procedure:


Every other day a team of 2-4 researchers will participate in pollen observations at the study site.  Observations will be conducted between 8:00am – 12:00pm depending on the weather. If it is raining or the temperature drops below 50º F pollinator observations will not be conducted because pollinators will not forage when the weather is poor. However, even if the weather prevents us from conducting pollinator observations, all other aspects of the project will still be conducted in order to stay on schedule. Daily procedure is as follows. 

Four-day observation protocol:

Day 0: Twenty Echinacea heads on their first day of flowering are covered with a mesh bag secured to the plant using a colored twist-tie and supported by a pollinator exclusion cage. If there are an insufficient number of first day flowering heads, second day heads with fewer than five styles are also selected. 

Day 2: Forty-eight hours later the mesh bag is removed and a single pollinator visit is recorded on video. The date, location, and time as well as the row, position, and twist tie color of the filmed head will be verbally spoken into the camera at the beginning of each recording. As soon as the pollinator has left the bag is replaced. After each visit the total number of styles are counted and the bracts of any pre-shriveled styles are painted with green acrylic paint.

Day 4: Forty-eight hours after the pollinator has visited, styles that have shriveled are counted and the corresponding bracts are painted with aqua acrylic paint. At this point the head is evaluated to determine if it can be used for a second visit. Acceptable heads must have more than fifteen anthers on the day of evaluation. If the head is selected for a second visit it is re-bagged, otherwise it is un-bagged as a potential pollen donor. The same procedure for day 2 and day 4 is followed for second visit heads except the bracts of shriveled styles are painted pink instead of aqua. If the head is used for a third visit the bracts are painted lavender. Pre-shriveled styles are never included in the style count are always painted green regardless of which visit the head is on. 

Video Protocol: 


Videos will be uploaded to a computer once a week. Video files are renamed “genus_plot_dayofyear_row-position-twisttie_year.MPV4.” An example file name is as follows: “and_p2_201_5-16-blu_2014.MPV4.” At least two individuals will separately identify the pollinator to genus using the video footage. If the field ID as well as the independent video identifications match the file is moved to a confirmed IDs folder.  

Pollinator Exclusion Bag Protocol:


Exclusion bags will be re-used every 96hrs. Previously used bags will be placed in a dated container and left in the freezer for 24hrs such that all pollen grains transferred to the mesh bags have burst and are no longer viable. 

Painting Protocol:


If a receptive style is accidentally painted while painting the bracts of shriveled styles, the corresponding bract is painted green and excluded from the style count. When the flowering season begins to slow down, heads with all styles shriveled will be repainted such that bracts painted aqua, pink, and lavender can be easily identified and the corresponding achenes can be harvested for genetic analysis. 

Data Management Plan 


Our primary data collection will include the number of styles shriveled per head correlated with the specific pollinator as well as the amount of time spent on Echinacea angustifolia for each pollinator. This data will be collected on paper and entered into excel in order to analyze the results. We will review the video recordings of pollinators to determine the time spent during each visit to specific E. angustifolia heads. We will use this data to determine if there is a relationship between time spent pollinating and style shriveling. We will also use these videos to get a clearer idea of bee behavior while on E. angustifolia in the hopes of better understanding the behavioral strategies that may increase pollination efficiency. After all data has been analyzed we will prepare a poster and final report, which will be posted to the Echinacea Project Field Blog. 

