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Competition is use of a resource by one organism that reduces 
the availability of that resource to other organisms.

Is ubiquitous in nature as agent of natural selection and a factor 
structuring communities.

For competition to occur: 

Both organisms must rely on a common resource.

That resource must be finite.

Competition



Any substance or factor in the environment that determines 

growth, survivorship, or reproduction of individuals in the 

population. 

Depletion of this resource decreases growth, survivorship, or 

reproduction. 

Resource



For plants: 

Light , water, nutrients, pollinators.

For animals: 

Prey, nesting sites, territories, water, host, mates.

Space can also be a limiting resource.

Not a limiting resource, examples: 

Oxygen in terrestrial environments.

Water in an aquatic environment.

Limiting resources



Habitat : the location that a species is found in an ecosystem 

(Ưaddressư).

Niche: the ecological role of a species in an ecosystem 

(Ưoccupationư).

Three components of a niche:

Environmental conditions;

Resources for survival;

Interactions with other niches. 

Habitat vs niche



Fundamental niche 

Theoretical niche: set of resources a species can 
utilize in the absence of competition and other 
biotic interactions.

Fundamental & realized niches

Realized niche 

Niche a species actually occupies; 
observed resource use of a species in the 
presence of competition .



Niche breadth

GENERALIST
SPECIES

SPECIALIST
SPECIES Narrow niche Broad niche 

Smaller range of tolerant
Less adaptable to newconditions
More prone to extinction
Specific food requirements

Larger range of tolerant
Highly adaptable to new conditions

More likely to be invasive
Broad food requirements



Two sympatric species with broadly 
overlapping distributions of resource use. 

Natural selection favor individuals with 
traits that allow each of them to use the 
resource not used by the other species 
(arrows). 

Result: the species diverge in trait value 
and resource use, minimizing competition 
for resources.

Reducing competition in an overlapping niche

Niche
overlap

Losos JB. 2000. PNAS 97(11): 5693-5695. https://doi.org/10.1073/pnas.97.11.5693. Used under a Fair Use rationale.



Types of competition in a community

Intraspecific competition

ƴIndividuals of the same species 
interfere with each other either 
directly or through preemptive use of 
resources.

ƴPopulation level.

ƴHelps nature keep the population 
under control

Interspecific competition

ƴIndividuals of different species 
interfere with each other either 
directly or through preemptive use 
of resources.

ƴCommunity level.

ƴUsually less critical than intraspecific 
competition.



The ultimate effect: a decrease in Ǻtness.

Decrease in reproduction and survival.

Reciprocally negative interaction. 

All individuals may lose energy and/or time that they could have invested in their 

own growth, survivorship or reproduction . 

Competition for one resource affects competition for other resources.

Plants competing for light end up competing for nutrients as well.

Which competitor wins is not predictable

Depends on initial conditions (e.g. starting densities).

Effect of a competition



Consequences of a competition

14

If two or more species with similar characteristics competeƵ

Hypothetical situation; no evolution

Extinction or extirpation

COMPETITIVE EXCLUSION

Real life

Character displacement or niche 
differentiation.

COEXISTENCE



Consequences of a competition

Levine JM &HilleRisLambers J. 2010.Nature Education Knowledge3(10):59. Used under a Fair Use rationale.
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Two species that compete for the exact 
same resources cannot coexist indefinitely . 



Complete competitors cannot coexist.

One species must be displaced or go to 
extinction.

Does not occur when:

Environment is unstable.

No competition for resources.

Environment fluctuates or reverses direction 
before extinction is possible.

Species coexist.

Competitive exclusion

Red squirrel Sciurusvulgaris

Grey squirrel Sciuruscarolinensis



Examples of competitive exclusion

Fire ants (Solenopsisinvictus) have replaced most 

species of native ants in Southeastern United States.

Paramaecium aurelia vs P. caudatumexperiment.

Grey squirrel vs red squirrel in UK.

[Fig 19.19. Paramaeciumcompetition], Fowler et al.,  https://openstax.org/books/concepts -biology/pages/19 -4-community -ecology, CC BY 4.0.



Classical coexistence theories

Each species inhabits a particular niche, where 

it outcompetes the rest of the species in the 

local pool.

GrinnellƬs niche, GauseƬsniche. 

Niche overlap causes exclusion of weakest 

competitors from a community.

Species coexist by being functionally different 

and by exploiting different niches . 



Coexistence of North American warblers

Five North American warblers all nest and hunt for insects in spruce trees. 

The warblers have evolved behaviors that reduce the overlap of their niches, 
thereby reducing interspecific competition, Ưresource partitioning ư. 

[Figure 28.2. Resource partitioning ], Audesirk et al. 2017. Biology: Life on earth with physiology. 11th edition. Used under a Fair Use rationale.  



Coexistence of anoles in Puerto Rico

Each species occupies 

a different type or 

elevation of 

vegetation. 

The habitat is further 

partitioned by the 

amount of sunlight and 

moisture available. 

Modified by Eva Horne, http:// cnx.org/contents/db89c8f8 -a27c-4685 -ad2a-19d11a2a7e2e@24.18, 
CC BY 4.0.



Mechanisms of coexistence

Competing species can coexist, even if they 

utilize the same resources.

Specialization: species evolve different 

adaptations.

This can be through:

1. Niche differentiation/segregation (resource 
partitioning, predator partitioning, conditional 
differentiation).

2. Character displacement.



1. Niche differentiation

Interspecific competition increases niche 

separation (reduce overlap.

Niche compression.

Feldhammer et al. 2015. Ch. 27. Used under a Fair Use rationale.

Chipmunks in 
Sierra Nevada

Figure 43.4: Interspecific Competition Can Restrict Distributions . 
Competition with rock barnacles restricts stellate barnacles to a smaller 
portion of the intertidal zone than they could otherwise occupy.Interspecific barnacles competition, https :// www.macmillanhighered.com/BrainHoney/Resource/6716/digital_first_content/trunk/test/hillis2e/asset/img_ch43/c43_fig04.html, 

used under a Fair Use rationale., with modifications.
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Diet segregation among granivores

Forest floor

Canopy

SEEDS

Insects, mushrooms, 
flowers, birdsƬ eggs

Berries, insects (esp. 
ants and beetles)

Insects

Insect larvae 
(esp. moths)

HABITAT

Chicadee

Deer 
mouse

Junco

Douglas 
squirrel



An evolutionary response to interspecific 

competition.

Competing species can evolve to be different 

in their resource utilization.

E.g. size differences between closely related 

sympatric species.

Finches of Galapagos Islands.

Allows each species to exploit different 

habitats/resources .

2. Character displacement


