
Bio Factsheet

1

Number   131www.curriculumpress.co.uk

Students often lose easy marks in ecology because definitions aren’t learned
properly. Perhaps this is because terms such as habitat and community are
in everyday use and students forget that in Biology they have precise
meanings.

This is especially true of the term niche which features on all of the A level
and Higher Biology specifications. This Factsheet summarises the concept
of the ecological niche and explains why many other important ecological
concepts are connected to it.

The niche of an organism is the role that a species plays in a community.
Niche and habitat are not the same. Many species may share a habitat but
every species has a unique niche. The niche of an organism includes:
• Its habitat
• Its food sources
• Its use of abiotic resources – light, CO

2
, oxygen etc

• The way in which it is influenced by abiotic factors –  the maximum and
minimum temperatures in which it can survive, for example

• The way in which it interacts with other individuals of the same species
and with individuals of other species.

We can think of a niche in two ways: an organism’s fundamental niche is
the largest niche that the organism could occupy if there was absolutely no
competition with other species. In other words, it is the role that the
organism could play in a community. The realised niche, on the other
hand, is that portion of the fundamental niche that is occupied when
competition with other organisms is taken into account - in simple terms,
the role it actually plays in the community.

The key point is that no two species can occupy the same niche at the
same time. Competition exists for a particular food source or nesting position
or rooting zone. Two possible outcomes of this competition are:

1. extinction of one species
2. division of the resource – splitting the niche

This concept regularly comes up in applied exam questions – although the
examiners don’t flag up that this is what the question is about!

Example 1: Competition leading to extinction
P. caudatum and P. aurelia are species of paramecium. Fig 1a shows how
their populations grow if they are grown in separate cultures.

Ecological Niche
However, if they are cultured in the same vessel the outcome is quite
different (Fig 1b)

Fig 1b. Combined cultures
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Fig 1a Separate cultures

Both show sigmoid growth

P. aurelia

P. caudatum
0       2      4       6       8      10    12     14    16

Days
R

el
at

iv
e 

po
pu

la
tio

n 
de

ns
ity

P. caudatum

P. aurelia

P. aurelia out-competes the other species of Paramecium and P. caudatum
becomes extinct. The two species could not occupy the same niche. This is
known as competitive exclusion.

Another common exam question on this aspect focuses on grain beetles.

Example 2 : Dividing up the niche

Fig 2 illustrates how a resource can be divided up between different species.
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Fig 2. Warblers divide up a resource
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In the US five species of warblers forage for food on spruce trees. Instead
of competing for food at any one particular height, each warbler spends
most of its time at a slightly different height to the other species of warbler.
There is some overlap but for the majority of the time the warblers
deliberately feed at different heights. Here then, we can say that the
fundamental niches of the warblers are overlapping and that there is
competitive co-existence in the realised niche.

One possible outcome of this is that one of the species will be a more
successful competitor than the other. The niche of the more successful species
increases, the niche of the less successful competitor decreases (Fig 3).

Fig 4. Resource partitioning in wading birds
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Competition
If two species are competing then some and perhaps all of their niche
dimensions (food source, foraging time, nesting area etc) must overlap.
The question which ecologists like to ask is “ How closely can niches
overlap before competition becomes so great that one species becomes
displaced or extinct? “

Fig 4 illustrates a similar relationship amongst different species of wading
birds that feed at different depths in the mud of estuaries. The second key
principle then is that the availability of niches in an area influences the
number and diversity of species in that area.

Fig 3. Niche overlap leads to competition
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Analysis Question
The table shows the average size and branch position of fruit eaten by four
species of fruit pigeons on islands of the Bismarck Archipelago.

Pigeon
species

Average mass of
adult pigeon (g)

Average diameter of
fruit consumed

(mm)

Position on branch
of fruit

A

B

C

D

135

721

91

470

11

25

8

18

Branch end

Middle of upper-
side branch

Middle of branch

Underside of branch

1.Niche is the role an organism plays in a area;
Includes food resources;
No two species can occupy identical niche;
The 4 pigeon species compete for fruit;
Each chooses different sized fruit;
In different positions on the branches;
This reduces competition/ divides up the resource;
Fundamental niches are overlapping/realised niches are different.

1. Use the data to explain the term ecological niche (5)

Answer


