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Interspecific Competition

• Lotka-Volterra Model of Competition
• Competition exclusion principle
• Spatial variations
• Temporal variations
• Multiple resources
• Realized Niche and Competitive release
• Coexistence and niche differentiation



Six types of interactions possible
 Six types of interactions are sufficient to account for most 

instances of interspecific competition: 
 (1) consumption 
 (2) preemption
 (3) overgrowth 
 (4) chemical interaction 
 (5) territorial
 (6) encounter



Environment limit Population Growth



 Exponential model
 Unlimited resources
 Constant environment

 Logistic model: No population continues to grow 
indefinitely



Environment limit Population Growth



Four Possible Outcomes of 
Interspecific Competition

α is the competition coefficient that quantifies the per 
capita effect of species 2 on species 1

















Lotka-Volterra Model of Competition

The Lotka–Volterra model of competition between two species. (a, b) The zero isocline for 
each species is defi ned as the combinations of ( N 1 , N 2 ) for which d N /d t  0 (zero population 
growth). In the shaded area (combined values of ( N 1 , N 2 )) below the line, population growth is 
positive and the population increases (as indicated by the arrows); for combined values of ( N 1 , 
N 2 ) above the line, the population decreases.



Four Possible outcomes
(c) The 
isocline of 
species 1 falls 
outside the 
isocline of 
species 2. 
Species 1 always 
wins, leading to 
the extinction of 
species 2.

(d) The 
situation is the 
reverse of (c)

(e) The isoclines 
cross. Each 
species inhibits 
the growth of 
the other more 
than its own 
growth. The more 
abundant species 
often wins

(f ) Each species 
inhibits the growth 
of its own population 
more than that of the 
other by intraspecifi c 
competition. The 
species coexist

Interspecific 
Competition is 
High

Intraspecific 
Competition is 
High



The Lotka–Volterra equations describe four possible outcomes
of interspecific competition.

 Species 1 may succeed over species 2;
 species 2 may succeed over species 1.
(Both of these outcomes represent competitive exclusion.)
(The other two outcomes involve coexistence.)
 One is unstable equilibrium, in which the species that was

most abundant at the outset usually succeeds.
 A final possible outcome is stable equilibrium, in which two

species coexist but at a lower population level than if each
existed without the other.



Laboratory Experiments Support the 
Lotka–Volterra Equations



Competitive Exclusion Principle

 “Complete competitors” cannot coexist

 Assumptions
 First, this principle assumes that the competitors have exactly 

the same resource requirements.
 Second, it assumes that environmental conditions remain 

constant



Spatial Variations



When grown in mixture, the response 
of each species along the resource 
gradient differed from the pattern 
observed when grown in isolation. The 
relative competitive abilities of the 
species changed along the nutrient 
gradient

Competitive abilities changes along 
environmental gradient



Interspecific CompetitionWaterlogging stress





Temporal Variation: Rainfall variation influence Competitive 
interactions



35% 53% 69% reduction 
in Skeleton weed

Competition Occurs for Multiple Resources



Competition influence Niche of a species

Competitive Release
(red arrow)

Fundamental Niche Realized Niche

Interspecific Competition



Niche differentiation for co-existence

Spatial Niche

Tropic Niche



 Competition is a complex interaction that seldom involves
the interaction between two species for a single limiting
resource. Competition involves a variety of environmental
factors that directly influence survival, growth, and
reproduction—factors that vary in both time and space

 Competition is only one of many interactions occurring
between species—interactions that ultimately influence
population dynamics and community structure



Thank you


