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 [Symbiosis – Let’s Be Friends]
Download all Associated Files for this lesson from our Website



Summary: 
This lesson covers the four relationships of symbiosis – mutualism, parasitism, commensalism, and amensalism and has multiple examples of each that include pictures and descriptions of the organism’s role. There are several YouTube video clips from nature shows with narration to further explain the relationships. Also covered are the two types of symbiotic relationships ectosymbiotic and endosymbiotic as well as three different types of parasitism (biotrophic, necrotrophic, and brood parasitism). 

Keywords: symbiosis, mutualism, parasitism, commensalism, amensalism, endosymbiosis, ectosymbiotic, necrotrophic, biotrophic, parasite, host, brood parasitism
Subject TEKS: 

· Science: 7.11 (B) explain variation with a population or species by comparing external features, behaviors, or physiology of organisms that enhance their survival such as migration, hibernation, or storage of food in a bulb,  
· Science: 8.11 (A) describe producer/consumer, predator/prey, and parasite/host relationships as they occur within marine, freshwater, and terrestrial ecosystems, 
· Science: 8.11 (B) investigate how organisms and populations in an ecosystem depend on and may compete for biotic and abiotic factors such as light, water, range of temperatures, or soil composition; 
Grade Level: 7th/8th 
Learning Objectives: 
· The learner will understand the concept of symbiosis
· Learner can list and define the four symbiotic relationships with an example
· Learner can categorize an interaction between two differing species into its appropriate symbiotic relationship
Time Required: one class period

Materials: 

· Projector & Speakers for PowerPoint and video clips
· Copies of Symbiotic Relationship Classification Worksheet for entire class or one sheet per pair of students

· Copies of Symbiotic Activity Table for entire class or one sheet per pair

Expendable Activity Cost Per Group: 
The cost of printing off copies of the Symbiotic Relationships Classification Worksheet
Background and Concepts for Teachers: 

· Symbiosis derives from the Greek words for “living” and “together” and today means the close interactions or relationship between two organisms of differing species where one or both organisms can benefit. The important points of symbiosis are that the organisms are from two different species which makes their interaction unique! The second point is that at one or both of the organisms can benefit from the relationship, for example, it is easy to see how the bacteria that live in our colon benefit from its interaction with us: they receive shelter and nutrients from our digested food and we benefit from their aid towards digestion of our foodstuffs and certain bacteria have useful byproducts (e.g. vitamin K). Both organisms in this relationship benefit it is a symbiotic relationship, but parasitism is also a symbiotic relationship even though only one organism benefits from the interaction (the parasite). The four symbiotic relationships are mutualism (where both organisms benefit), commensalism (one organism benefits while the other is unaffected), parasitism (one organism benefits at the cost of the other), and amensalism (one organism is unaffected but obliterates the second). Amensalism is not as common or well known as the other symbiotic relationships.
The parasitism relationship has specific names for the organisms involved: the parasite is the organism that benefits and the host is the organism that is harmed. There are two types of parasites: biotrophic (parasites that depend on their host’s survival) and necrotrophic (parasites that are deadly to their host). It is important to note the distinction between parasitism and the predator/prey relationship. Predators intend to kill their prey and depend on their prey for only food. Parasites depend on their hosts for many things: food, shelter, and sometimes as a means of reproduction (see the life cycle of tapeworms). An exception to the predators who kill their prey is the mosquito who like a parasite depends on its prey for nutrients but the mosquito does not depend on its prey for any other needs. The chart on slide 16 has a summary of the interactions between symbiotic relationships.
Vocabulary / Definitions: 

· Symbiosis – loose interactions or relationships between two organisms of differing species

· Mutualism – when both individuals in a symbiotic relationship benefit
· Commensalism – when only one organism benefits from the relationship while the other is unaffected, neither helped or harmed
· Parasitism – In this relationship, one organisms is harmed while the other benefits
· Amensalism – relationship in which one organism is unaffected while the other is harmed or completely obliterated
· Parasite  – organisms that live in or on another organism (the host) and benefits at the host’s expense
· Host – organism that is harmed by the other in a parasitic relationship
· Biotrophic – parasite that does not kill its host as its life depends on the host’s survival 
· Necrotrophic –  parasite that kills its host
· Ectosymbiotic – where one organism lives outside on the surface of the other organism that can be seen
· Endosymbiotic – where one organism lives completely inside the other organism, unseen
Presentation/Explanation: 
There are questions for the students located on some slides the answer is below as well as on the slide’s note section. 

Slide 1 – title page

Slide 2 – Symbiosis definition

Slide 3 – The 4 different symbiotic relationships

Slide 4 – Mutualism, animation: click to reveal example

Slide 5 – Mutualism second example

Slide 6 – Commensalism, animation: click to reveal example; more about barnacles in slide’s note section

Slide 7 – Commensalism second example

Slide 8 – Parasitism, parasite & host

Slide 9 – Parasites, animation: click to reveal example

Slide 10  – Biotrophic parasites, animation: click to reveal example; question for class (in note section): are tapeworms biotrophic parasites? Answer: Yes! If the host of a tapeworm dies, no more nutrients will be available for the tapeworm living inside the intestine and the tapeworm would die.
Slide 11 – Necrotrophic parasites, animation: click to reveal example

Slide 12 – Parasites vs. Predators

Slide 13 – Amensalism, animation: click to reveal example

Slide 14 – Amensalism second example

Slide 15 – Endosymbiosis & Ectosymbiosis, animation: click to reveal both examples

Slide 16 – 4 Symbiotic Relationships Review, animation: click to reveal each example
Slide 17 – What Symbiotic Relationship is this? Answer: commensalism; YouTube link: 1:33 minutes long showing a curious remora interacting with a scuba diver

Slide 18 – What Symbiotic Relationship is this? Answer: parasitism; YouTube link: 4:38 minutes long clip on cuckoo brood parasitism

Slide 19 – What Symbiotic Relationship is this? Answer: mutualism; YouTube link: 4:20 minutes long clip on capybaras & birds for first half of video, second half covers other animals that also allow birds to groom them in exchange for food.
Slide 20 –What Symbiotic Relationship is this? Answer: commensalism; YouTube link: 3:23 minutes long clip on web building
Slide 21 – Vocabulary Review/ Quiz, students can take out a piece of paper and write the definitions individually or in pairs. Quiz can be given at the end of the presentation or this particular slide displayed later.
Slide 22 – Why Study Symbiotic Relationships? This slide explains the role of ecologists, what they study, and why symbiotic relationships are important. 
Activity/Application:

Either the Symbiosis Activity Sheet or Symbiotic Relationship Classification Worksheet can be used in class as an activity with students working individually or in pairs. 
1. Symbiosis Activity Sheet

Have students record a log of all the symbiotic relationships they see over the next few days or students can research ten relationships using any available resource: books, magazines, internet, etc. Students will record the relationships they observe in the Symbiosis Activity Table. There are ten rows for each relationship (can be shortened to seven) and students must fill out description of image, type of symbiosis, identify which organism is benefiting, and which, if any, are harmed. Students should include a picture of their ten symbiotic relationships either as a drawing or printed out.  
2. Symbiotic Relationship Classification Worksheet
Print out enough copies for entire class or one per pair of students. This activity can be used as an assessment. Students must properly identify which symbiotic relationship is being described; a key has been included with the lesson plan documents.  
Lesson Closure: 
YouTube video “Symbiosis: Mutualism, Commensalism, and Parasitism” that is 5:16 minutes long. The video has a good review of these three symbiotic relationships with examples and animations. The video does not mention amensalism as it is not often covered. http://www.youtube.com/watch?v=zSmL2F1t81Q&playnext=1&list=PL2117F729AD9FAC0C
Assessment/Evaluation: 
1. Vocabulary Review slide of all the symbiosis terms listed in the PowerPoint can be turned into a quiz by changing the title. Have students take out a piece of paper and pencil just display the slide either after the presentation or after the activity is completed. 
2. The Symbiosis Relationship Classification Worksheet could also be used as a quiz instead of in class activity; you would just need to print out enough copies for the class to work individually or in pairs. 
3. For a lesson over the producer and consumer relationship of TEKS 8.11 (A) this PEER lesson could be used: http://peer.tamu.edu/DLC/NSF_Resources.asp?ID=1089&type=search&num=5&terms=compost&content=allcontent&subject=allsubjects&grade=allgrades&query=query&hl=no&count=4&number=1&view=yes 
References: 

· http://aquaviews.net/explore-the-blue/5-marine-symbiotic-relationships/# 
· Slide 2 picture adapted from artist  http://thesweetmachine.tumblr.com/page/4
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Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher or college faculty and what grade you used it for. 
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