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ECOLOGICAL
PYRAMIDS

* The base of a pyramid is broad and it narrows
down at the apex

* The base of each pyramid represents the
producers or the first trophic level while the
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.



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

: a particular trophic level to the next trophic

MT L(VJQ “7 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.

P * |t assumes a simple food chain, something
ECOI—O(__':‘_I.QAL that almost never exists in nature; it does not
PYRAMIDS ccommodate a food web.

} : * Moreover, saprophytes are not given any
:7/{ Vlﬂdan place in ecological pyramids even though they

72 , play a vital role in the ecosystem
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* The gradual and fairly predictable change
. in the species composition of a given area
Ecological is called ecological succession

Succession * Ecological Succession leads to a
community that is in near equilibrium with
the environment and that is called a climax
community.
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* During succession some species colonise an
area and their population become more

numerous whereas populations of other

Ecological species decline and even disappear.

Succession _— *The entire sequence of communities that
succzes)sively change in a given area are called
sere(s).

* The individual transitional communities are
termed seral stages or seral communities.
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* Succession is hence a process that starts in an
area where no living organisms are there —

Ecological these could be areas where no living
: organisms ever existed, say bare rock; or in
Succession areas that somehow, lost all the living

organisms that existed there.

* The former is called primary succession, while
the latter is termed secondary succession.

+ d: HAHAUT TH Yfhdr g, ST d@l UE

aRfefs e e

g‘gtramw, T Ty T
3TeTsh AT T8l S T S o o Tl 69 o, e
3 JhR F ASC (FccT) g T
%ﬁaﬁ?ﬁaﬁm*maﬁm



\ 0/0( * The species that invade a bare area are called pioneer
’WJ. species.

A 3“1 primary succession on rocks these are usually lichens
M ' which are able to secrete acids to dissolve rock, helping in
°J\AC{' .) weathering and soil formation.

Succession These later pave way to some very small plants like
m C" b;yoplhytes which are able to take hold in the small amount
of soi

@ * They are, with time, succeeded by higher plants, and after
\Y(M)( several more stages ultimately a stable climax forest

b community is formed
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* Examples of areas where primary succession
occurs are newly cooled lava, bare rock, newly
created pond or reservoir.

Primary Succession * The establishment of a new biotic community
. is generally slow due to lack of soil

(\) Yy Succonton * Depending mostly on the climate, it takes

il 3 natural processes several hundred to several

tholl(Jsand years to produce fertile soil on bare
roc
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Secondary
Succession

AEGIRED

* Secondary succession begins

In areas

where natural biotic communities have
been destroyed such as in abandoned
farm lands, burned or cut forests, lands

that have been flooded.

* Since some soil or sediment is present,

succession is faster than
succession.
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* Hydrarch succession takes place in wet

areas and the successional series progress
Hydrarch & Xerarch from hydric to the mesic conditions.

SUCCessIon * As against this, xerarch succession takes
place in dry areas and the series progress
from xeric to mesic conditions
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Phytoplankton
(@)

Submerged plant stage Marsh-meadow stage
(b) ()
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* The movement of nutrient elements
through the various components of an
, ecosystem is called nutrient cycling.
Nutrient Cycle Another name of nutrient cycling is
biogeochemical cycles (bio: living

organism, geo: rocks, air, water).

* Nutrient cycles are of two types: (a)
gaseous and (b) sedimentary.
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* The reservoir for gaseous type of nutrient
cycle (e.g., nitrogen, carbon cycle) exists in
the atmosphere and for the sedimentary
cycle (e.g., sulphur and phosphorus cycle),
the reservoir is located in Earth’s crust

Nutrient Cycle
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* Carbon constitutes 49 per cent of dry weight
of organisms and is next only to water.

Carbon Cycle * 71 per cent carbon is found dissolved in
oceans

* Carbon cycling occurs through atmosphere,
ocean and through living and dead organisms.
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CO, in atmosphere
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Figure 14.6 Simplified model of carbon cycle in the blosphere
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* According to one estimate 4 x 10713 kg of
carbon is fixed annually in the biosphere

Carbon Cycl e through photosynthesis.

* A considerable amount of carbon returns
to the atmosphere as CO2 through
respiratory activities of the producers and

consumers.
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* Decomposers also contribute substantially to
CO2 pool by their processing of waste
materials and dead organic matter of land or
oceans.

* Some amount of the fixed carbon is lost to
sediments and removed from circulation.
Burning of wood, forest fire and combustion
of organic matter, fossil fuel, volcanic activity
are additional sources for releasing CO2 in the
atmosphere.

« 3% & ¥TH U9 PRI & O JTHIA Ug
g{a ag%a: gty & 3aca gihardt & cany

& HYgcH!
FIdeT dh i T ¥ W

-u’fﬁrcgrdwédﬁmmmgfrm
%dmo{ STl 9T UG SIATRAT ST & ofele]
HROT qHA, SarerHE R
wfe AfaRed @al _carr agaEsa A a:rag

SISHTFATSS & HeFd fHar Srar ¢l

Carbon Cycle




* Phosphorus is a major constituent of
biological membranes, nucleic acids and
cellular energy transfer systems.

Phosphorus Cyde * Many animals also need large quantities of
this element to make shells, bones and teeth.

* The natural reservoir of phosphorus is rock,
which contains phosphorus in the form of
phosphates
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Figure 14.7 A simplified model ol phosphorus cycling in a terrestrial
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* When rocks are weathered, minute amounts
of these phosphates dissolve in soil solution
and are absorbed by the roots of the plants.

Phosphorus Cycle * Herbivores and other animals obtain this
element from plants.

* The waste products and the dead organisms
are decomposed by phosphate-solubilising
bacteria releasing phosphorus
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Phosphorus Cycle

BIEHRY Tsh

* The other two major and important

differences between carbon and
phosphorus cycle are firstly, atmospheric
inputs of phosphorus through rainfall are
much smaller than carbon inputs, and,
secondly, gaseous exchanges of
phosphorus between organism and
environment are negligible.
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