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“My research focuses the interaction between plants, fungi, and parasitic plants. I specifically study how parasitic plants impact the aboveground community structure and belowground nutrient cycling in natural ecosystems. I plan to conduct my research partially in the Southeastern United states as well as in the Rocky Mountains.”
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Intended Audience: 4th grade (applicable to 2nd, 3rd, and 5th grade)

Activity Characteristics:
Classroom or Outdoors
Requires collaboration and independent thinking
Small and large group discussion

Class time: 30 minutes
Teacher Preparation Time: 1 hour
Group Sizes: whole class, small groups (4-5)


A Community Beneath our Feet

Introduction
In nature, plants and fungi form mutualisms that allow for the “mining” of nutrients that would otherwise be unavailable to the plant. In forests, these connections between trees and fungi create large networks that allow the transfer of nutrients (nitrogen, phosphorus, and potassium) between trees through their roots and fungal structures called mycelium. These networks are called mycorrhizae and can be found in every ecosystem that plants occur.
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Learning Objectives:
· Be able to define mutualism and give an example.
· Identify key players in nutrient acquisition belowground.
· Create a conceptual drawing of a belowground forest system.
· Explore how mycorrhizal networks are constructed and shaped.
Georgia Standards:
S4L1. Obtain, evaluate, and communicate information about the roles of organisms and the flow of energy within an ecosystem. 
a. Develop a model to describe the roles of producers, consumers, and decomposers in a community.
S3L1. Obtain, evaluate, and communicate information about the similarities and differences between plants, animals, and habitats found within geographic regions (Blue Ridge Mountains, Piedmont, Coastal Plains, Valley and Ridge, and Appalachia Plateau) of Georgia.
c. Use evidence to construct an explanation of why some organisms can thrive in one habitat and not in another.


A Community Beneath our Feet
For TEACHERS

Student Background Knowledge
Activity Outline
How plants acquire nutrients belowground is an important concept for students to understand as they begin to grapple with the concepts of ecosystems and the structure of the natural world. In this activity, students will build a plant and fungal network using themselves as components of this system. The activity will be followed by reflection exercises that will push the students to answer their questions about forming an effective belowground network and why it is important for both the plant and the fungi. Fungi and trees exchange nutrients based on supply and demand. In general, large trees have a greater demand for soil nutrients than smaller trees, and thus fungi will associate more with them as they trade soil nutrients for carbon collected by the tree during photosynthesis. 

Materials and Equipment
1. Balls or items that can be passed around (can be anything from pencils to whatever else you have on hand).
2. A Large classroom space. If the classroom does not have open floor space, a gym or outdoor space will be more than sufficient.
Lesson Plan Instructions
1. Students will be assigned to two groups (Trees or Fungi) and will be sent to the opposite side of the room.
2. Most students (~60-75%) will be assigned to the Fungi group and the remainder to the Tree group. The point is to have most of the class be part of the Fungal group.
3. The Tree students will spread out far apart from one another and attempt to hand the ball to one another without throwing or rolling it to each other (The students, outside of creative solutions, should otherwise be unable to do so)
4. The Teacher will then tell the Fungal students to fill in the gaps between the Tree group a wingspan apart, and then the objective Is repeated (this time, the students should be able to get close enough to pass the ball back and forth)
5. Once they have passed the nutrients (ball) to each Tree member a few times, students should be separated into breakout groups (4-5 students).
6. Bringing the students back together, each Tree student will be given an option to be a big, small, or medium-sized tree. Ensure that there is at least one big and one small Tree student.
7. Now you will ask the fungal students to form the network once again but have them create the network one by one, telling the students that their preference is to associate with the big tree as a fungus. In this exercise, you will give the balls to the students identified as big trees. 
8. Once the network is complete, ask the students to distribute the balls to the trees based on their size (the bigger trees should end up with more balls than the smaller trees). And as they are passing balls between one another, each student should explain why they are sending the ball in that direction, and the receiver should be able to identify what they are giving back in return
a. For Fungi students, they are receiving carbon from trees and giving nitrogen or phosphorus
b. For Tree students, they are receiving Nitrogen or Phosphorus and given carbon in return
c. For Fungi students that are passing to other fungi students, they are giving and receiving both.
9. Students should return to their desks and complete the reflection exercise individually. Then, discuss the results of the activity with the students.



A Community Beneath our Feet
For STUDENTS

Introduction
Plants and Fungi form relationships belowground to gather essential nutrients for their growth and development. Relationships between organisms are called symbiosis. Plants and fungi form a specific symbiosis called mutualism. Mutualisms are partnerships between organisms that benefit both species. Mutualisms are a give and take, where organisms share and trade resources. The name of a mutualism between plants and fungi has a specific name called mycorrhizae (mai · kuh · rai · zee).

Mycorrhizae are found everywhere belowground, from your backyard to the rainforest. So next time you are outside, remember that organisms are working together in partnerships that benefit each other below your feet.

Activity Reflection Questions
1. Which group were you a part of, and what nutrients did you give and receive?

2. Was it hard to get the nutrients that you needed alone? Do you think the network helped you access what you could not find on your own?

3. Why do you think this mutualism exists? How does this help the trees or the fungi continue to survive?

4. Define the term mutualism in your own words? Can you give an example of another mutualism you have come across?

5. What would you like to know more about? How do you think plants and fungi fit into your idea of an ecosystem?

6. Draw a picture of tree roots and fungi belowground based on this activity. You can use the space provided below or use your own materials.


