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Where’s the Pollen?  
Most people know many things about pollen: for example, it makes some people sneeze, it’s needed for reproduction in plants, bees harvest it for food, levels of pollen are reported on the news.   But where is the pollen?   Is all pollen the same?  Do all plants that produce pollen do so in the same way?
In this investigation you will be examining flowers and cones, collecting and examining the pollens and storing them for future work. 
Materials per pair:
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Plants and Animals: Partners in Pollination
Activity 1A

Nane each part of the flower described below.

1. Female and sticky or feathery to trap pollen: 3. Female and contains the egg-producing ovary:

2. Female and holds up the stigma: 4. Male and produces pollen:




Dissecting probe, single edge razor blade, metric ruler, hand lens, several different flowers and one or more pine cones, microscope, slide, dissecting microscope, hand lens

.

General Flower Structure:   Flowers have their structures arranged in concentric rings.  There are many variations, but usually the green sepals form the outermost ring, followed by petals, then stamens (anthers and filament), then in the center, one or more pistils (stigma, style and ovary)  See the image to the right which shows a flower cut in half.
From Smithsonian Education. Plants and Animals Partners in Pollination http://www.smithsonianeducation.org/images/educators/lesson_plan/partners_in_pollination/si_activity_1A 
Part I.  Pollen’s location in plants.
1.  Examine flowers or cones from several plants.  Focus on the location of the pollen producing structures in each.  The male pine cones are smaller and feel papery when compared to the female cones of the same season If one of your plants is a cone, cut it in half and examine its structure. 

 For each flowering plant, prepare a sketch of the location of the stamens and pistils, and their relative sizes. Carefully open the flowers using forceps and probes in order to locate the pollen producing anthers. Use the dissecting microscope and a hand lens to more easily see these structures.  Show where you think the pollen is. 
Plant 1
______________________
                                 Plant 2 _____________________________
Plant 3
_______________________________

Plant 4 _____________________________
2. Consider the way each of these plant is likely to be pollinated.  

a. Do you think any of your plants self-pollinate? Which ones?  What is your evidence?

b. Which of your plants do you think is most likely to be pollinated by wind? What is the evidence for this?

c. Which of your plants is most likely to be pollinated by an animal? What evidence do you have for this?

Part II:  Collecting and examining pollen.

Pollen collection and identification are skills used in many careers – meteorology, medical technology, medicine, plant breeding, forensics, archeology, anthropology – to name a few.  Here you will collect pollen from known species of plants, examine it and store some for future use.
Materials per group:
· Four microscope slides

· Double sided tape

· Four glassine envelopes

· Marking pen
· Millimeter ruler

· Microscope

· Sugar water solution in dropper bottles

Collecting Pollen:
1. Place a piece of double-sided tape on a microscope slide, leaving at least one cm. free at one end.

2. Choose one of your plants, and sprinkle pollen onto the slide.

a. You might simply shake the flower or cone over the slide

b.  You might remove a stamen and brush its anther lightly over the slide. 

3. Label the slide with the name of the plant.

4. Label one glassine envelope with the name of the plant

5. Shake the flower or cone or remove the stamens and brush them against the inside of the envelope to collect the pollen.

6. Repeat for your other three specimens.

Examining pollen
1. View one of your slides with the microscope at low power.  Be sure to use as little light as possible when viewing the pollen.

2. Sketch the features of the pollen and label your drawing with the name of your plant. 

Plant 1 ___________________________      Plant 2 ________________________

Plant 3 _________________________     Plant 4 ___________________________

3.  What is the diameter of each of type of pollen that you have?  
To do this you need to know how large the field of view is at 10X power.  Place a metric ruler on the stage and focus on it at low power.  

How many millimeters wide is the field of view at its widest?________________
There are 1000 micrometers (microns) in a millimeter. 
 How many microns wide is the field of view?   ______________
 Plant 1.  Now, replace the metric ruler with Plant 1 slide.  Look at a pollen grain near the “equator” of your field of view.  How many grains would it take to go from side to side across the field of view?

Divide the width of the field of view by this number to get an estimate of pollen grain width. 

	For example, if this large circle represents the field of view at 100X, and it is 2000 microns wide, approximately how wide is the six-sided pollen grain?      

It looks like about 20 pollen grains would be needed to go from side to side across the field of view at its equator.

So, 2000 microns / 20 = 100 microns. 

This is large for pollen.  Most are between 10 and 100 microns in size.
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Use this technique to determine the diameters of the four types of pollen you have. 

Approximately how large is the Plant 1 pollen grain?
.  
Repeat the procedure for estimating pollen size for your remaining plants.  Show your work.

 Plant 2. 

Plant 3

Plant 4

 .   

3. If time permits you may add a drop of sugar water to each pollen slide. Place a coverglass on the slide.  Wait a few minutes and observe the pollen at low power.   Record your observations below 

.
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