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Students will explore the connections between plant diversity and “ecosystem services” in general, and pollination in specific. Greater plant diversity is predicted to support greater insect diversity, and we will directly test this hypothesis. We will sample the pollinating insect communities found in three different fields at KBS. Students will collect, analyze and graph data.   

At the conclusion of the lesson, students will be able to:

· Recognize that higher levels of plant diversity support higher insect diversity
· Distinguish between high and low diversity and appreciate differences between taxonomic groups (species or families)
· Sample (pollinator) insect community

1-2 hours. Could be spread out over 2 (or more) class periods easily.

This lesson, based on the level of analysis at the end, can be made appropriate for any grade level.

C1.1C  Conduct scientific investigations using appropriate tools and techniques.

 

C1.1E Describe a reason for a given conclusion using evidence from an investigation.

 

C1.2k Analyze how science and society interact from a historical, political, economic, or social perspective.

 

S.IA.00.13  Communicate and present findings of observations (K)

SIA.00.14  Develop strategies for information gathering.

 

S.RS.01.11 Demonstrate scientific concepts through various illustrations, performances, models, exhibits and activities (1)

L.OL.01.13 Identify the needs of animals. (1)

 

S.RS.02.15  Use evidence when communicating scientific ideas. (2)

L.OL.02.14  Identify the needs of plants. (2)

 

S.RS.03.14  Use data/samples as evidence to separate fact from opinion. (3)

L.OL.03.41  Classify plants on the basis of observable characteristics. (3)




· Sugar (one packet per bowl)
· Dishwashing detergent (a few drops)
· Yellow plastic bowls (other colors [red, blue, purple, turquoise] optional)
· One tomato cage for each bowl
· Collecting jars such as ½-quart Ball jar (one for every pan trap)
· Slotted spoon(s) (for removing insects from trap water)
· 2 meter-tapes (at least 10 meters long)

· masking tape for labeling collecting jars

(optional)

· 3 dissecting microscopes

· 20 hand lenses
· landscape staples or heavy rocks (for holding down cages= trap stands)
· Insect guide/general key to Insects (Petersen’s or similar guide)

Vocabulary

Abundance: The total number of some thing, such as plants or insects.

Diversity: The different kinds or types of some thing, such as plants or insects. Can include the contribution of each type of thing (such as species) to the total abundance.
Ecosystem: An interrelated group of biological organisms of all kinds and the environment in which they are found.
Ecosystem function: The collective interactions of all biota in an ecosystem with each other and the abiotic environment, include the outcome of all interactions (e.g., soil development, biomass production, pollination).

Ecosystem services: The products of ecosystem functions that are considered valuable by human societies, such as those necessary for providing food (pollination) or maintaining a stable environment (soil stability, flood control).

Habitat: The place where a plant or animal lives, including the other plants and animals, and the soil and water.
Pollinator: An animal that transfers pollen from one flower to another- bees, butterflies, bats, birds, and beetles are all pollinators.

Richness: The number of different types of things in an area.
The Backstory
One of the most thoroughly researched concepts in ecology is the relationship between species diversity and ecosystem function. Starting with the pioneering research at the Cedar Creek Ecosystem Science Reserve in Minnesota, and simultaneously with the BIODEPTH experiments in Britain, most experiments have manipulated plant species diversity. Ecosystem function has largely been measured as “net primary productivity” or biomass, believed to be a sufficient (and easily measured) proxy for ecosystem function.
There are, however, several other ways in which ecosystems function, and many of these are considered “ecosystem services” for the services they provide to human kind. These include nutrient cycling, erosion control, and pollination. The links between the maintenance of these services, and the need to conserve and restore plant diversity on a landscape have been made apparent.
In recent years, scientists and farmers have been alarmed by reductions in pollinating insects, both domesticated honeybees and native insects. Much of this is attributed to degradation of natural habitat, reductions in plant diversity, and concomitant homogenization of available nectar sources.


1. Put colored bowls in at least three fields or location within fields, duct-taping them to an overturned tomato cage (you may have to secure the cage to the ground with a heavy rock or landscape staple). Place in each bowl: one sugar packet, one drop of dishwashing detergent, and fill with water. Set bowls out at least 3 hours before you plan to collect the insects they catch. ***It has to be done on a sunny day***
2. (Start powerpoint) Open lesson by introducing the idea that pollinators are declining (and optionally, that there is a grumpy farmer)
3. Lead a discussion about causes and consequenses for pollinator declines, resolving in brainstorming solutions.
4. Present information on the links between biodiversity (plant diversity) and ecosystem function/services (pollination).
5. Lead an activity encouraging students to imagine what differences in plant diversity look like. Show pictures in powerpoint (Fields A and B, then C,D and E.) Give them each a blank piece of paper, and ask them to draw a picture of low diversity on one side and high diversity on the other.

6. Show some images of high and low diversity. 
7. Describe the primary activity: pan traps have been placed in 3 fields, students will visit each, decide the diversity of flowering plants, then collect the insects in each trap and bring them back in and ID them. 
8. Discuss different measures of diversity, including overall abundance and diversity- how many individuals you have of each type of insect. Describe difference between ‘abundance’, ‘richness’, and ‘diversity’. 
9. Show images of the types of insects to be expected (see Resources) (End powerpoint)
10. Go to each field and do as described in step 7. Measure 10 meters out from the pan traps in at least 2 opposite directions and flag those points. Have the students count the number of flowering plant species present in each field within that 10 meter radius and record on the data sheet. They should identify each plant species on the data sheet, making up a name if necessary, and marking an X in the column under each field name.
11. Collect insects from each trap with slotted spoon and put in collecting jar. Be sure to label collecting jar with site ID and trap color. 

12. (Optional): While one group collects insects, another group can count numbers of butterflies, moths and dragonflies in each field, to add to the insect community data.

13. Back in lab, identify insects. Or, just name each type of insect (e.g., “green shiny guy” or “little brown fuzzy”. Enter number of each type of insect present in each (mint-green shaded) field in spreadsheet. Be sure to include a row for every type of insect found in any field. Put a “0” for any group not found at any given field.
14. Examine and discuss differences between biodiversity and overall insect abundance, relate plant species diversity and biodiversity, look at graphs. Discuss.
15. Wrap-up: Do these results match the predictions? What conclusions can you draw? What should we do for pollinators and for apple production?

1. Intro Powerpoint

2. Data Sheets (“Plant Diversity” and “Insect Diversity”)
3. Spreadsheet for calculating diversity.
4. Attached “Activity Sheet” for discussion questions

1. compare diversity of flowering plants to overall abundance of flowering plants in sampling area (percent cover). 
2. use different colored bowls as an additional variable.

3. have students make a poster outlining what you can do to help pollinators
4. for elementary students, don’t bother with diversity, only measure abundance.

Use the “ticket out the door” approach: answer questions found in the “Wrap-Up” section of the Activity sheet found below. Look for comprehension of the basic   connection between plant and insect diversity.






BACKGROUND THOUGHT QUESTIONS
Where did the bees go?

What do we do?

How do we support native pollinators?

Why is plant diversity important?

Why is insect diversity (and not just abundance) important to pollination?

___________________

WRAP-UP/ASSESSMENT QUESTIONS
Do the results match the predictions and what are your conclusions?

What should we as a society do for pollinators and for apple production?

What can you do in your own life?

�
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