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Decomposition
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Dead plant remains such as leaves, bark,
flowers and dead remains of animals, including
fecal matter, constitute detritus, which is the
raw material for decomposition. The important
steps in the process of decomposition are
fragmentation, leaching, catabolism,
humification and mineralisation
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Fig e 14.1 Diagrammaltic representation of decomposition covycele in aa terrestrial ecosystem
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* Detritivores (e.g., earthworm)
break down detritus into smaller
particles. This process is called
fragmentation.

* By the process of leaching,
watersoluble inorganic nutrients
go down into the soil horizon
and get precipitated as
unavailable salts. Bacterial and
fungal enzymes degrade detritus

into simpler inorganic
substances.
* This process is called as

catabolism.
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* Humification and mineralisation

oc%ur during decomposition in the
soil.

* Humification leads to accumulation
of a dark coloured amorphous
substance called humus that is
highly resistant to microbial action
and undergoes decomposition at
an extremely slow rate.

* Being colloidal in nature it serves
as a reservoir of nutrients. The
humus is further degraded by some
microbes and release of inorganic
nutrients occur by the process
known as mineralisation
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* In a particular climatic condition,
decomposition rate is slower if
detritus is rich in lignin and
chitin, and quicker, if detritus is
rich in nitrogen and water-
soluble substances like sugars.
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* Temperature and soil moisture
are the most important climatic
factors that regulate
decomposition through their
effects on the activities of soil
microbes.

* Warm and moist environment
favour decomposition whereas
low temperature and
anaerobiosis inhibit
decomposition resulting in build
up of organic materials.
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* Except for the deep sea hydro-thermal ecosystem, sun
is the only source of energy for all ecosystems on

Earth

E N ERGY FLOW * Of the incident solar radiation less than 50 s:er cent of

it is photosynthetically active radiation (PAR

* Plants capture only 2-10 per cent of the PAR and this
small amount of energy sustains the entire living world
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Examples

Tertiary Fourth Trophic level Man, lion
Consumer (Top Carnivore)

Secondary Third trophic Birds, lishes
Consumer level woll
(Carnivore)

Second trophic Zooplankton, grasshopper ¢l AT9%, 1c8s
level A and cow 4 T

xS

(Herbivore)

Phytoplankton, grass, trees
S — — G

Figure 14.2 Diagrammatic representation of trophic levels in an ecosystem R 142 UE Rl 3 3 S T e
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Figure 14.3 Energy flow through diflerent trophic levels
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* The detritus food chain (DFC) begins with

. dead organic matter. It is made up of
Detritus Food decomposers which are heterotrophic
. organisms, mainly fungi and bacteria. They
Chaln meet their energy and nutrient requirements

bx degrading dead organic matter or detritus.
These are also known as saprotrophs (sapro:
to decompose).
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* Decomposers secrete digestive enzymes

Detritus Food that breakdown dead and waste materials

Ch . into simple, inorganic materials, which are
aln subsequently absorbed by them.
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Detritus Food
Chain
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* In an aquatic ecosystem, GFC is the major conduit for energy flow.

* As against this, in a terrestrial ecosystem, a much larger fraction of
energy flows through the detritus food chain than through the

GFC.

* Detritus food chain may be connected with the grazing food chain
at some levels: some of the organisms of DFC are prey to the GFC
animals, and in a natural ecosystem, some animals like
cockroaches, crows, etc., are omnivores.

* These natural interconnection of food chains make it a food web.
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* The base of a pyramid is broad and it narrows
down at the apex

ECOLOGICAL * The base of each pyramid represents the

producers or the first trophic level while the
PYRAMIDS apex represents tertiary or top level
consumer. The three ecological pyramids that
are usually studied are (a) pyramid of number;
(b) pyramid of biomass and (c) pyramid of

energy.
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Trophic level Number of individuals

1'C (1Tortiaary consumcr)

SC (Secondary consumer) 3.54.,000

PC (Primary consumer) 708, 000

PP (Primary producer) 5.8542.000

Figure 14.4 (a) Pyramid of numbers in a grassland ecosystem. Only three top-carnivores are
supported in an ecosystem based on production of nearly 6 millions plants
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Trophic level Dry weight (kg ma )
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Figure 14.4 (b) Pyramid of biomass shows a sharp decrease in biomass at higher trophic levels
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Figure 14.4 (d) An ideal pyramid ol energy. Observe that primary producers convert only
the energy in the sunlight available to them into NPP
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ECOLOGICAL
PYRAMIDS

* In most ecosystems, all the pyramids, of

number, of energy and biomass are
upright, i.e., producers are more In
number and biomass than the herbivores,
and herbivores are more in number and
biomass than the carnivores.

* Also energy at a lower trophic level is
always more than at a higher level
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* The pyramid of biomass in sea is also
generally inverted because the biomass of

ECOLOGICAL fishes far exceeds that of phytoplankton

PYRAM I DS * Pyramid of energy is always upright, can never
be inverted, because when energy flows from

a particular trophic level to the next trophic
level, some energy is always lost as heat at

each step.
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* |t does not take into account the same species

Limitations of belonging to two or more trophic levels.

* |t assumes a simple food chain, something
ECOLOGICAL that almost never exists in nature; it does not
PYRAMIDS accommodate a food web.

* Moreover, saprophytes are not given any
place in ecological pyramids even though they
play a vital role in the ecosystem.
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