A2 3.5 – Energy transfers in and between organisms

3.5.3 - Food chains and webs
	Learning objectives:

· Explain how energy enters an ecosystem.

· Explain how energy is transferred between organisms in an ecosystem.

· Define the terms: trophic level, food chain, food web, producer, consumer and decomposer.

· Define biomass and explain how it is measured.




Starter 

· What is the definition for an ecosystem?
________________________________________________________________________________________________________________________________________________________________________________
· How does energy enter an ecosystem and become transferred between organisms?
_________________________________________________________________________________________________________________________________________________________________________________________________​​​​​​​​​​​​___________________________
TASKS:
1. Define the following key terms:
	Producer
	

	Primary consumer
	

	Secondary consumer
	

	Tertiary consumer
	

	Food chain
	

	Food web
	

	Trophic Level
	

	Saprobionts
	

	Biomass
	


2. Use page 35 to find out:
a) How biomass is measured? 

____________________________________________________________________________________________________________________________________

b) Describe what happens during calorimetry:
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________




2. Complete ‘Summary questions’ on page 35. 

3.5.3 - Energy transfer and productivity
	Learning objectives:

· Calculate the percentage of energy that is transferred from one trophic level to the next.

· Explain how is energy lost along a food chain.

· Explain what is meant by gross primary productivity and net primary productivity.




Starter

Can you determine the number of kilowatt-hours of electricity the student would receive if the efficiency of transfer in the following flow were only 10%?
10,000 kWh from a power plant ( transformer ( home ( student’s room ( student’s computer
________________________________________________

What percentage of the sun's light energy is captured by plants or algae?
________________________________________________
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· Most of the sun’s energy is _________________ back into space by clouds and dust or absorbed by the atmosphere.
· Not all wavelengths of light can be _________________ and used for photosynthesis
· Light may not fall on a ________________ molecule
· A factor, such as low ___________________ levels, may ______________ the rate of photosynthesis
Energy losses in food chains
· The total quantity of energy that the plants in a community convert to organic matter is call _______________ production. 
· Plants use 20-50% of this energy as respiration, leaving little to be stored. The rate at which they store energy is called the ____________ production. 
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Equation:

______________________________________________

Question:
1) Rabbits feed on grass which contains   20,000 kJm-2 yr-1 of energy. However, they do not take in 12,000 kJm-2 yr-1  of the energy available to them. 
What is the rabbits’ gross productivity?
2) The rabbits lose 6000 kJm-2 yr-1 using energy from respiration. 

What is the rabbits’ net productivity?

How is energy transferred to the next trophic level?
__________________________________________________________________________________________________________________________________________

· Only ________% of the food stored is used by primary consumers for growth.
· Secondary and Tertiary consumers are more efficient transferring about ________% available from the prey into their bodies.
· Why?
________________________________________________________________________________________________________________________________________________________________________________
· Net production can be calculated as:


N = ___ – (____ + _____)
N = ___________________

I  = ___________________

F = ___________________

R = ___________________

How does the relative inefficiency of energy transfer between trophic levels affect food chains?
1.________________________________________________________________________________________________________________________________________

2.________________________________________________________________________________________________________________________________________

3.________________________________________________________________________________________________________________________________________

Trophic level efficiency
As with the transfer of energy from the sun to autotrophs, the transfer of energy from one organism to another is _________________.
The efficiency of chemical can be measured: 

Efficiency = _________________________________ x 100

The energy available is usually measured in kilojoules per square metre per year (kJm-2 year-1). 
TASKS:
1. Complete ‘Summary’ questions 1-3 on page 37.

2. Complete ‘Calculating the efficiency of energy transfers’ questions on page 38 
3. Complete ‘Adding up totals’ questions 1-5 on page 39.
Productivity and farming practices
1) Why do we have battery hens?

________________________________________________________________________________________________
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2) Which food chain is more efficient and why?
________________________________________________________________________________________________

· Intensive farming of livestock aims to ___________ energy losses from domestic animals during their lifetime to ensure that more food energy taken in is converted into _________ _________.
3) How can the energy-conversion rate be improved?
________________________________________________________________________________________________________________________________________________________________________________________________

4. Complete ‘Productivity and farming practices’ questions on page 39-40.
5. Complete ‘A mighty problem’ questions on page 41.
Label the arrows
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