Quantifying Energy Flow in an ECOSYSE( ﬁ' AN
fying ENETgy Swes

The flow of energy ihrough an ecosystem cen be measur="

-and analyzed. It provides some idea as to the ensrgy trappss

A passed on at each trophic level. Each trophic level &1 2
"od chain or web contains a certain arount of biomass: e
dry weight of all organid matter contained in its arganisms.
Energy. stored in biomass is transfesred from one trophic levet to
another {by eating, defecation eic.), with some peing lost as low-
grade heat energy to the environment in each transfer. Three
definitions are useful: o

- Gross primaty production: The total of organic material .

produced by plants (including that lost 10 respiration).
« Net primary produciion: The amount of biomass that is
available to consumers at subseguent trophic fevels.
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. Ze—=odary production: The am unt of biomass at o=
——+4 levels (consumer production). Production figurss ==
=c==mes expressed as rates {productivity).

Tha percentage of energy transferred from one frophic-level o
s

ii vasies between 5% and 20% and is a measure of the efficiency
of energy transfer. An average figure of 10% is often used (calied
the ten percent rule}. The path of energy flow in an ecosysiem
depends on its charactetistics. In a tropical forest, most of the
primary production enters the detrital and decomposer food
chains. However, in an intensivety grazed pasture more than haif
the primary production may enter the grazing food chain.
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Energy passed on io
the next trophic ievel

The energy available i each trophic level will always ayqual the

amount entering that trophic Tevel, minus total losses to that level
(thue to metabolic activity, death, excretion atc). Energy lost as heat
will be losi from the ecosystem. Other losses become part of the
detritus and may be utilized by other crganisms in the ecosysiem
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next is called the trophic efficiency or ecological efficiency.
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. Study the “s=—== = the previous page Hustrating eneray flow through a hypothetical ecosystem. Use the example at

the gy & == === == a guide to calculaie the missing values (&)—(@) in the diagram. Note that the sum of the encrgy
inpuis Sheems

— == the sum cf the energy outputs. Place your answers in the spaces provided on the diagram.

. What = T == source of energy for this ecosystem? S on\i 3\'\\

. ldentify the processes oceurring at the points jabelled A — G on the diagram: Qg_.-.}\n s on XLA
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. {a) Calculate the percentage of light energy falling on the plants that'is absorbed at point A:
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Light absorbed by plants = sunlight falling on plant suriaces x 100 =1,008, veo

{b) What happens to the light energy that is not absorbed?
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. {a) Calculate the percemtage of light energy absorbed that is actually converted (fixed) into producer-energy:
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Producers + light absorbed by plants x 100 = 1,712,000

(b) How much light energy is absorbed but not fixed: i,rﬁoo} nao — ‘&73‘4 so * 1,61, 600 ES

(¢} Account for the difference between the amount of energy absorbed and the ambunt actually fixed by producers:
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 Of the total amount of energy fixed by producers in this ecosystem (at point A) calculate: -
GyTea e ecosystem (B P e 4 133 04 55 X 14,3002

() The total amount that ended up as metabolic waste heat (in kd): 7% K38 K
e g S T
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{b) The percentage of the energy fixed that ended up as waste heat:

(@) State the groups for which detritus is an energy source: Decemposars A DaXeiki Y ores

(b) How could deiritus be removed or"added to an ecosystem? A3 ' deadyy ad wasie R
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Under certain conditions, decomposition rates can be very iow or even zero, allowing detritus to accumuiate:

(a)-From your knowledge of biologicat processes, what conditions might slow decomposition rates?
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{b) What are the consequences of this lack of decomposer acilvity to the energy flow?
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(c) Add an additional arrow to the diagram on the previous page fo illusirate your answer. Seed\ Agram .
(d) Describe three examples of materials that have resulted from a lack of decomposer activity on detrital material:

O\ | csal, naXaral oas Kogsn\s

}

. The ten percent rule states that the total energy content of & =i e i an ecosystem is only about one-tent
10%) that of the preceding level. For each of the trophic levels = == saz=m on the preceding page, defermine the
amount of energy passed oh to the next trophic level as a pertes===

VG /.

(a) Producer io primary consumer:

W/

(b) Primary consumer to secondary consumer:



