Pollination Investigation
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Directions: Follow the procedures below and answer the questions. 

Presimulation discussion questions: 

1. What do you know about pollination?

2. What do you know about bees?

3. What type of a relationship do bees and plants have? 

Simulation procedures: 

1. After opening up the Beevisit simulation, choose “Settings” and then “Time Intervals” and set “Time Intervals” on 100. Click on “OK”. 

2. Choose “Settings" a second time and then “Plant Attributes”. Look at Figure 1 below to see the settings you should have on “Plant Attributes”. Click on “OK”. 
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Figure 1
1

3. Choose “Settings” a third time and click on “Pollinator Attributes”, as seen in Fig. 2. Here is where you will eventually manipulate variables about the characteristics and number of bees you wish to investigate. 

a. You will first start with 2 different species of bees. Each species has an equal chance of visiting the flower. 
b. “Pollen removal rate” depends on a variety of factors, but for now each should be set at 0.8 (80%). 

c. “Pollen dispersal” also depends on several factors to be discussed later, but for now Bee #1 should be set at 0.5 and Bee #2 at 0.4. (See screen shot below)

d. If all numbers are correct, click “OK”. 
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Figure 2
4. Choose “Run” and “Multiple Simulations”. Type in 100 and click “OK”. 

5. You should now see your results as a table with graph.  See the screen     

     shot on the next page, Fig. 3, to compare results. 
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There were 10 expected visits during the 100 time intervals.
The results below are means over the 100 iterations.

Pollinator  Actual  Removal Delivery  Grains
Type  Visits Constant Exponent Removed
1 63 0800 0500 621336

(std dev) 1.93 38951.0

2 43 0800 0400 37.8528
(std. dev.) 248 389536
Total 106 99.996.4
(std. dev.) 2.48 27
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Figure 3: Results
Examine the results:  
1. Which bee was more effective at delivering live pollen to the plants? Justify your answer. 

2. What was the total percentage of live pollen delivered by both bees?
Investigations: 

1. a.   Predict what would happen to the amount of live pollen delivered if                  

            Bee#2 was less effective at delivering the pollen.

b.   Run a simulation to test your hypothesis. 


c.   Was your prediction supported? Explain your answer and include 
                 data. 

2. a.   Predict what would happen if Bee #2 was less effective at pollen  

            removal. 
b. Run a simulation to test your hypothesis. 

c. Was your prediction supported? Explain your answer and include data. 

3. a.   On your own, vary the removal and delivery rates of both bees and 
            analyze the data. 

b. What is the relationship between removal rates, delivery rates, and the total percent of live pollen delivered? Justify your answer. 

c. If one bee is better at removing pollen than another, why might this be? 

d. If one bee is better at delivering pollen than another, why might this be?                                                      3
Resources: 
Thompson, B & Thompson, J. BeeVisit.   http://bioquest.org/BQLibrary/library_details.php?product_id=2345, Accessed June 19, 2008.

Microsoft ClipArt accessed June 19, 2008
Modification: 
If computers are not available for each student, students can work in pairs or BeeVisit can be displayed on a projector or Smartboard for the entire class. 

Extension and other topics to be explored: 

Bee Anatomy and removal/delivery of pollen
Bee Behavior

Plant Anatomy

Co-evolution

Interview a Beekeeper: Rebecca Henson hensonre@fredericktown.k12.mo.us
BioQUEST June 2008 Workshop Project  
http://www.bioquest.org/summer2008/workshop_forms/project_template.php?project_id=542 
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BeeVisit Simulation








