Unit 3 Lecture 4
Energy flow in an ecosystem

Energy flow is the movement of energy through an
ecosystem: from the external environment through a series
of organisms and back to the external environment. It Is

one of the fundamental processes common to all
ecosystems.
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[ Relationship between energy flow and laws of thermodynamics

Energy can be defined as the capacity to do work. According to the first law of
thermodynamics, light energy of the ecosystem is converted into potential energy
of the food by producers and according to the second law, the energy accumulated
by the producer pass on to the consumers in the form of eating and being eaten
with a gradual loss of energy from the base to the apex of the food pyramid of an
ecosystem. The measure of this gradual loss of energy is called entropy.
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1 Energy flow through living system

About 1/10™ of one per cent of the energy that the earth gets from the sun is fixed
or converted into chemical energy by plants in photosynthesis. The conversion of
solar energy into chemical energy constitutes primary production. Primary

production or productivity is the rate at which the photosynthetic equation moves
from left to right.

6CO,+ 12H,0 — C.H,,0, + 6H,0 + 60,
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The amount of organic mater is presented to the earth by plants each year
constitutes net primary production. The chemical energy, which the plants
use for their own metabolic needs plus net production equals gross
production.

The expression net community productivity is sometimes used to describe
the rate at which organic matter is accumulated in an ecosystem. Net
community production is equivalent to net primary production minus the
organic matter respired or used by consumers and decomposers.

Ecosystems-Dr. Jaydeep Mukherjee



L Detritivor.gs.

Unit 3 Lecture 4
Energy flow in an ecosystem

Y

Processes

" IPhotosynthesis

' IDigestion, assimi-
lation, and growth

Fhatosyntheﬂc:plan;ts

I Excretion and
death
| |Respiration

—

Herbivores c Heat un-
\ 2 \ available
= £ Hfor further
rimary & / energy
Secondary - — Q _carnivores &/ transfers
\carnivores R =
4

Ecosystems-Dr. Jaydeep Mukherjee



Unit 3 Lecture 4
Energy flow in an ecosystem

Estuarios

14,000-35,000

'”: fi -1'
LR '|\[,r':| ! ! I Tamparare
kLG rang swamp
NAY

10,0001 7 000

4,000-14,000

= e U.E, cornfiald

4,000-12.0:00

d"‘f-'& ?x.ﬁ.:ﬁ- 3

Wy d 1 Temparato
e ll rong forest

’ A, 000=68,000 up 1o 11,000
Y Gragsland
,I'h'- ““ :'. b
F00-12,000
ul
‘L - Continerntal
shell acean
7004000
Figure 2.8 Relative Rates of Q‘ﬂ Open deep
Primary Production in Some i ocean
Matural and Managed 4001000
Systems. We have chosen 1o
express annual production in
termns of blg calores or Desart
kilocalores (100K lule or gram

ecalories) here, but we could just 300-700
as easiy express it in terms of
grams dry weight An

; — Sy
ppro £ sk | T T | T ey | % O] L PR T T X =L T T T I ¥
?HEWTSJE&E:CT::‘?;::::SW 100 300 500 700 2,000 4,000 6,000 r;n_mn 20,000 30,000
gram Primary preduction rale (kcal m’ yeark

From: Environmental Science, (Kupchela and Hyland)

Ecosystems-Dr. Jaydeep Mukherjee



Unit 3 Lecture 4
Energy flow in an ecosystem

1 Efficiency of energy transfer within ecosystem

A common ecological measure of energy efficiency is called food chain
efficiency, or trophic level efficiency, which is the ratio of production of one
trophic level to the production of the next lower trophic level.

Many other kinds of energetic efficiencies are widely used in ecological studies
like growth efficiency, or gross production efficiency, which is the ratio of the

material produced by an organism or population to the material ingested or
consumed.
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1 Characteristics of energy flow

(1) Energy flow is unidirectional

(2) Progressive decrease in energy utilization at each trophic level
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1 Energy flow models are basically of three types:

Single Channel Energy Flow Model
Y — shaped Energy Flow Model
Universal Energy Flow Model
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O Single Channel Energy Flow Model:

Such model is characterized by unidirectional flow of energy through different

trophic levels, involving a single food-chain and indicating dissipation of
energy at each transfer
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Y - shaped Energy Flow Model

e They conform to the basic stratified structure of ecosystems.

e They separately indicate the direct consumption of living plants and utilization
of dead organic matter both in space and time.

U The detritivores differ greatly in size-metabolism relations and in
study techniques
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4 Universal Energy Flow Model

It is applicable to any living component of any ecosystem. For any given
trophic level, such figure consist of a ‘box’ representing the ‘biomass’ at any

given time and pathways through it representing the flow of energy.
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