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What’s for dinner?

This four-part worksheet is to be used in conjunction with the interactive learning object, Soil life explorer and the video, Energy flow in the soil.
Part 1

Use the learning object, Soil life explorer, to look up feeding habits of the following soil organisms.
	bacteria
	mite (predatory)
	potworm
	millipede

	fungi
	pseudoscorpion
	rove beetle
	centipede

	springtail
	protozoa
	nematode (predatory)
	mite (detritivore)

	nematode (root feeding)
	spider
	
	


1. Place each organism in the correct column, in the following table.
	DECOMPOSER / PRIMARY CONSUMER
	DETRITIVORE / MICROBIVORE
	HERBIVORE
	CARNIVORE

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


A food chain shows ‘what eats what’ in an ecosystem. It also shows how energy flows, from the sun, to organisms in the chain. The arrows in a food chain show the direction of energy flow. Terrestrial and aquatic food chains begin with the sun, followed by a primary producer (an organism that makes its own food, such as grass or algae).

This is an example of a terrestrial food chain:

sun ⟶ grass ⟶ cricket ⟶ marbled gecko ⟶ chuditch ⟶ wedge-tailed eagle

Food chains in the soil start with dead organic matter. This might come from plants, animals, animal faeces or fungi.

This is an example of a soil food chain:

organic matter ⟶ fungi ⟶ mite ⟶ pseudoscorpion

2. Use your completed table from question 1, and information provided in Soil life explorer, to complete the following food chains. 

organic matter ⟶ bacteria ⟶ ________________ ⟶ ________________ ⟶ ________________
organic matter ⟶ fungi ⟶ ________________ ⟶ ________________ ⟶ ________________
3. Build your own 5-level food chain that includes a tardigrade (you may need to refer to Soil life explorer).

______________ ⟶ ______________ ⟶ ______________ ⟶ ______________ ⟶ ______________
Organisms in food chains are classified as either producers or consumers. Producers, also called autotrophs, are able to make their own food using energy from sunlight. Consumers, also called heterotrophs, are organisms that are unable to produce their own food, and obtain energy from producers. In the soil, dead organic matter is often a starting point of food chains. In this case decomposers (organisms that break down dead or decaying matter) are classed as consumers. 

4. Describe how a terrestrial food chain differs from a soil decomposer food chain.

5. Soil food chains generally begin with dead or decaying plant or animal matter. Why is the sun still important in soil food chains? 

6. Given your answer to question 5, why do soil scientists omit the sun from food chains?

Part 2

Food chains are a simplified way of showing what eats what in an ecosystem. In real life it isn’t that simple — plants, animals and fungi are interconnected in many different ways, through many different paths. These connected paths are called food webs. 

7. Look at the food chains below. Using arrows, make as many connections as you can between organisms in the two chains to make a simple food web. Remember, arrows show the direction of energy flow.
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As you can see, food webs represent feeding relationships between organisms in an ecosystem by linking the food chains. So far, we have only looked at a food web where fungi is the decomposer. 
8. In the space provided below, create a more complicated soil food web by adding the food web you constructed above to the following food chain.  
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9. What other organism could you add to make a link between fungi and predatory nematode?

10. What happens to soil organisms when they die? 

Part 3

The food web below may be similar to the one you built in the last activity. As you can see this is a fairly simple food web. Organisms can be added or taken away, which changes the dynamics of feeding relationships within the soil ecosystem. Complete the questions on the following scenarios using this food web.
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Scenario 1
Gardeners and farmers may add fertilisers to soil to improve plant growth, or chemicals to get rid of pests. A gardener decides to spray their vegetable patch with a pesticide that kills all mites. 

11. How will this affect the pseudoscorpion population, in the food web above?

12.  Describe what may happen to other organisms in the food web.

Scenario 2
Portuguese millipedes were introduced into Australia in the 1950s and first recorded in Western Australia in 1986. They are now widespread in the Perth metropolitan area and most prominent in autumn, following the first period of rainfall. Portuguese millipedes are detritivores and release a smelly yellowish secretion to deter predators. 

13. Describe the effect Portuguese millipedes may have on the other organisms in the food web.

14. Compared with native Australian millipedes, Portuguese millipedes can occur in huge numbers and are often considered a pest. Suggest why native Australian millipedes are not found in such large quantities. 

Part 4

This part of the worksheet should be used after watching the video, Energy flow in the soil. 
15. Using arrows show the direction of energy flow on the diagram
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16. In the video, energy transfer is mentioned a number of times. Write percentages in the boxes around the wallaby to show, on average, how much energy passes out undigested, goes towards its daily activities or becomes part of the wallaby and is then available to the next organism. What are some activities that the wallaby might require energy for? Write these in the text box next to the wallaby.
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17. Wallabies and dingoes are endotherms, warm-blooded animals. Much of the food energy they consume goes towards maintaining a constant body temperature. What advantage do you think an ectotherm (cold-blooded) organism like a snake or crocodile might have, considering they use the outside environment to regulate their body temperature?   

18. On average, 50% of the energy acquired through eating passes on undigested. Where does this energy go and what organisms may use this energy?
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Assume that the amount of energy available to pass from organism to organism in a soil food chain is approximately 10%, the same as an above ground food chain. Refer to the soil food chain below and information from earlier activities (such as Soil life explorer) to answer the following questions.

19. How does the availability of energy to be transferred affect the potential length of a food chain? 

20. Which do you think will be more abundant, pseudoscorpions or springtails? Explain your answer. 
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An average western person has an omnivorous diet. These two food chains may represent part of your diet:
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Given that there is a limited amount of land available for agriculture, one of the challenges for humans is to make the best use of it. Consider the food chains above and answer the following questions.

21. Which of the two food chains is the most efficient, in terms of energy transfer, at delivering energy to humans? Explain your answer.
22. What might be some consequences to humans in choosing a diet that contains relatively large amounts of meat? What does the rest of your class think?
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