




Q1. Association of epiphytes on the surface 
of other plants like ferns, mosses and 
orchids is
a. Mutualism                b. Commensalism
c. Competition             d. Amensalism

Q2. An association in which one species harms 
or restricts, other species without itself being 
adversely affected or harmed by other species 
is called
a. Amensalism                        b. Predation
c. Competition                       d. commensalism

Q2. An association in which one species harms 
or restricts, other species without itself being 
adversely affected or harmed by other species 
is called
a. Amensalism                        b. Predation
c. Competition                       d. commensalism



Which one of the following is the best 
description of the term “ecosystem”? (2015)

a. A community of organisms interacting with 
one another

b. That part of the Earth which is inhabited by 
living organisms

c. A community of organisms together with the 
environment in which they live.

d. The flora and fauna of a geographical area.



Which one of the following terms describes 
not only the physical space occupied by an 
organism, but also its functional role in 
the community of organisms? (2013)

(a) Ecotone

(b) Ecological niche

(c) Habitat

(d) Home range



With reference to the food chains in 
ecosystems which of the following kinds of 
organism is / are known as decomposer 
organism/organisms? (2013)

1. Virus

2. Fungi

3. Bacteria

Select the correct answer using the codes 
given below.

(a) 1 only

(b) 2 and 3 only

(c) 1 and 3 only

(d) 1, 2 and 3



FUNCTIONS OF AN ECOSYSTEM

1. Ecological Succession or ecosystem 
development

2. Energy flow through food chain, food web 
and ecological pyramids

3. Nutrient Cycling (Biogeochemical cycles)















The Seres also known as Successional stages finally lead to the 
Climax Community. 
Succession Is Characterized By:
1. Increased Productivity
2. Increased diversity of organisms with increased niche development
3. Gradual increase in the complexity of Food Webs

Succession of micro-organisms including fungi and bacteria occurring 
within a microhabitat is called microsuccession or Serule
This type of succession occurs in newly available habitat. Changes of 
pH in a habitat could provide ideal conditions for a new species to 
inhabit the area.

Based on the nature of habitat, succession of plants is called Hydrarch
or Xerarch whereas, Succession initiating in ponds, pools, lakes or 
elsewhere in water is called hydrosere and succession beginning on 
the bare rock or other places where there is an extreme deficiency of 
water is called xerosere.



Hydrosere are the 
stages of Hydrarch

succession.











In an ecosystem, Energy flow is Unidirectional 
where as Matter flow takes a cyclic path.













The ten percent law of transfer of energy from one 
trophic level to the next can be attributed to Raymond 
Lindeman (1942), although Lindeman did not call it a 
"law" and cited ecological efficiencies ranging from 0.1% 
to 37.5%.

Most of the energy (the rest 90%) that isn't stored is lost 
as heat or is used up by the body as it processes the 
organism that was eaten. 
Due to this reason, there cannot be too many links in a 
single food chain because the animals at the end of the 
chain would not get enough food (and hence, energy) to 
stay alive. 
Thus, most food chains have no more than four or five 
links and there are a maximum of 4-5 trophic levels.











1. Some chemicals act as organic catalysts or 
enzymes in Gaseous phase (e.g. H, N, O) and some 
in  Sedimentary phase (e.g. phosphate, Ca, S)

2. Organic materials also required by plants: 
from decomposed plants and animals
from waste materials released by animals

3. Nutrients passed into various biotic components 
along with energy flow through Biogeochemical 
cycles.





WHAT IS ECOLOGICAL PRODUCTIVITY?



Unit– g/m sq / year or Kcal/m sq / year



















1. Tropical Rainforests and wetlands have the highest primary productivity and 
the least is in desert.
2. In aquatic ecosystem, productivity is limited by light.
3. Mean net primary productivity for the whole of Earth is 320 dry gram/ m sq/ 
year.
4. The mean net productivity of Continental Ecosystem is 4 times higher than 
that of Oceanic Ecosystem 
5. Total net production of Continents is double that of Marine Ecosystem
6. Primary productivity decreases from equator towards poles as solar radiation 
decreases.

Three levels of primary productivity:
a. High ecological productivity: shallow water areas, moist forests, alluvial 

planes, regions of intensive farming etc.
b. Intermediate ecological productivity: grasslands, shallow lakes, farmlands 

etc.
c. Low ecological productivity: snow covered wastelands

Factors affecting Productivity:
Major factors: Sunlight and plant efficiency
Other factors: Abiotic and biotic factors.  



FOOD CHAIN: A food chain shows how the organisms are related with each 
other by the food they eat. 



The biotic factors of the ecosystem are linked together by 
food.



A food chain starts with producers and ends with top carnivores.

Types of Food Chains:
1) Grazing food chain and             2) Detritus food chain
Grazing food chain
The first level begins with the primary producers and ends with 
carnivores as consumers at last level with herbivores at the 
intermediate level. More dependent on direct solar energy

Detritus food chain
Starts from dead organic matter into microorganisms and then to 
organisms feeding on detritus and their predators.
They depend on influx of organic matter produced and not on 
direct sunlight.
In an aquatic ecosystem, the grazing food chain is the major 
conduit for energy flow whereas, in a terrestrial ecosystem, a 
much larger fraction of energy flows through the detritus food 
chain than through the grazing food chain.



Bacterial and fungal enzymes degrade detritus into simpler 
inorganic substances. This process is called catabolism.

Humification and mineralisation occur during decomposition 
in the soil.
Humification leads to accumulation of a dark-coloured 
amorphous (formless) substance called humus that is highly 
resistant to microbial action and undergoes decomposition 
at an extremely slow rate.



Being colloidal in nature, humus 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.

Warm and moist environment favour decomposition 
whereas low temperature and anaerobiosis inhibit 
decomposition resulting in a build-up of organic materials 
(soils become acidic like in taiga).



Food Web
Multiple interlinked food chains make a food web. In nature, food webs 
exist
Food web represents all the possible paths of energy flow in an 
ecosystem.
If any of the intermediate food chains is removed, the succeeding links 
of the chain will be affected largely.
The food web provides more than one alternative for food to most of 
the organisms in an ecosystem and therefore increases their chance of 
survival.



TROPHIC LEVEL?
A trophic level is the representation of energy flow in an 
ecosystem. 
The trophic level of an organism is the position it occupies 
in a food chain. 
Trophic level interaction deals with how the members of an 
ecosystem are connected based on nutritional needs. 

ECOLOGICAL PYRAMID?
Is a graphical/pyramidal representation of trophic levels 
of different organisms based on their ecological position in 
an ecosystem.
Each of the bars that make up the pyramid represents a 
different trophic level, and their order, which is based on 
who eats whom, represents the flow of energy



Pyramid of numbers represents the total number of 
individuals of different species (population) at each 
trophic level.

Depending upon the size, the pyramid of numbers 
may not always be upright, and may even be 
completely inverted.

It is very difficult to count all the organisms, in a 
pyramid of numbers and so the pyramid of number 
does not completely define the trophic structure for 
an ecosystem.

Pyramid of Numbers



Pyramid of Numbers – upright
In this pyramid, the number of individuals is decreased from lower level 
to higher trophic level

This type of pyramid can be seen in the grassland ecosystem and pond 
ecosystem.



In this pyramid, the number of individuals is increased from lower level 
to higher trophic level. E.g. Tree ecosystem.

Pyramid of numbers – inverted





Pyramid of Biomass – upright

For most ecosystems on land, the pyramid of biomass has a large base 
of primary producers with a smaller trophic level perched on top.



The biomass of producers (autotrophs) is at the 
maximum. 

Producers>Primary Consumers> Secondary 
Consumers> Tertiary Consumers..

Pyramid of Biomass – Inverted

In many aquatic ecosystems, the pyramid of biomass 
may assume an inverted form with a small base. (In 
contrast, a pyramid of numbers for the aquatic 
ecosystem is upright)

This is because the producers are tiny phytoplankton 
that grows and reproduces rapidly.





Pyramid of Energy



To compare the functional roles of the trophic levels in an 
ecosystem, an energy pyramid is most suitable.
An energy pyramid represents the amount of energy at each 
trophic level and loss of energy at each transfer to another 
trophic level. Hence the pyramid is always upward, with a 
large energy base at the bottom.

Energy pyramid concept helps to 
explain the phenomenon of 
biological magnification

Energy Pyramid also helps in 
studying the Productivity of 
different ecosystem.



Ecological Efficiency
Ecological efficiency describes the efficiency with which energy is 
transferred from one trophic level to the next.
The number of trophic levels in the grazing food chain is restricted as 
the transfer of energy follows 10 per cent law 
The decreases at each subsequent trophic level is due to two reasons:
At each trophic, a part of the available energy is lost in respiration or 
used up in metabolism.

Limitations of Ecological Pyramids
1. It does not consider the same species belonging to two or more 
trophic levels.
2. It assumes a simple food chain, something that seldom exists in 
nature; it does not accommodate a food web.
3. Moreover, saprophytes (plant, fungus, or microorganism that lives on 
decaying matter) are not given any place in ecological pyramids even 
though they play a vital role in the ecosystem.



Q With reference to food chains in ecosystems, consider 
the following statements:
1. A food chain illustrates the order in which a chain of 
organisms feed upon each other.
2. Food chains are found within the populations of a 
species.
3. A food chain illustrates the numbers of each organism 
which are eaten by others.

Which of the statements given above is/are correct?
(a) 1 only
(b) 1 and 2 only
(c) 1, 2 and 3
(d) None





Systems can be thought of as fitting into one of three types: 
Open (exchange matter and energy with its surroundings), 
Closed and Isolated
Open Systems: exchange matter and energy with its 
surroundings.

Most systems are open, including ecosystems.

Closed Systems: exchange energy but not matter.
These are extremely rare in nature. No natural closed systems 
exist on Earth but the planet itself can be thought of as an 
“almost” closed system.
Light energy in large amounts enters the Earth’s system and 
some is eventually returned to space as long wave radiation 
(heat).

Isolated Systems: An isolated system exchanges neither 
matter nor energy. These do not exist naturally. 



What are Biogeochemical Cycles?
Defined as the cyclic movement of chemical elements of biosphere 
between the organism and the environment. 
The term ‘Biogeochemical’ is a combination of words- Bio which refers 
to living organisms; geo refers to the rocks, soil, air and water on the 
earth and chemical means elements such as carbon, phosphorous, 
nitrogen etc.

The growth nutrients are cycled or recycled repeatedly between the 
living and non-living components of the ecosystem.

There are some distinguishing factors of the nutrient cycles as opposed 
to the energy flow such as:
1. Energy flow in an ecosystem involves living components only 
whereas both living and non-living organisms are involved in nutrient 
cycle.
2. Net amount of nutrient cycling through the biosphere remains 
constant.







Types of Biogeochemical Cycles
There are two types of Biogeochemical Cycles:

1. Sedimentary Cycles: Reservoir is the Earth’s Crust.
In this cycle, the essential elements of living matter are 
circulated. For Example- Sulphur Cycle, Phosphorus Cycle etc.
2. Gaseous Cycles: Reservoir is the atmosphere or the 
hydrosphere. The main store houses of elements in these 
cycles are atmosphere and oceans. For Example- Carbon 
Cycle, Nitrogen Cycle etc.

In short, Biogeochemical cycles are large scale cycles 
involving inorganic substances passing through a biotic 
phase and ultimately returning to an inorganic state.


