3.5.3 energy and ecosystems
updated 04/09/2016

Energy flow through ecosystems

Definitions needed – you should know most of these from GCSE.
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Plants synthesise organic compounds from carbon dioxide. Most of the sugars are used as respiratory substrates.

The rest are used to make other biological molecules, which form the biomass of the plants.

Biomass can be measured in terms of mass of carbon or dry mass of tissue per given area per given time.

The chemical energy stored in dry biomass can be estimated using

calorimetry.
Why is most of the sun’s energy not converted to organic matter by photosynthesis?

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

	Net productivity = Gross productivity – Respiratory losses




Why is only 10% of the energy from one trophic level passed on to the next?

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………
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Growth in animals can be measured by increase in biomass or energy value of the body with time.  Excreta and faeces can be collected, weighed and subtracted from the mass of food consumed to determine food retained and used for growth and respiration.

The net production of consumers, such as animals, can be calculated as:

N = I –(F + R)
N = net production

I = the chemical energy store of ingested food

F = the energy lost in faeces and urine

R = the energy lost in respiration
It is generally accepted that only around 10% of the energy gained from the previous trophic level is passed on to the next level. This limits the number of trophic levels in any food chain.

Ecological efficiency in a community is the % efficiency with which energy is transferred from one tropic level to the next.

% efficiency = 
net productivity of higher trophic level    x 100




net productivity of lower trophic level 

Herbivores are less efficient than carnivores because so much of their food is indigestible and lost as faeces – or isn’t eaten at all.
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	Further reading and questions

See chapters 13.1 and 13.2


Page 4 of 4

_1052918531.psd

