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Interspecific Competition (—/—)

In the logistic model of population growth (see

Figure 19.6), increasing population density reduces

the amount of resources available for each individual.
“This intraspecific (within-species) competition for
limited resources ultimately limits population growth.
In interspecific competition (between-species competi-
tion), the population growth of a species may be limited
by the population densities of competing species as well
as by the density of its own population.

What determines whether populations in a com-
‘munity compete with cach other? Each species has an
ecological niche, defined as its total use of the biotic
and abiotic resources in its environment. For cxample,
the ecological niche of a small bird called the Virginia’s
warbler (Figure 20.7a) includes its nest sites and nest-
building materials, the insects it eats, and climatic
conditions such as the amount of precipitation and the
temperature and humidity that enable it to survive. In
other words, the ecological niche encompasses every-
thing the Virginia’s warbler needs for its existence.
The ecological niche of the orange-crowned warbler
(Figure 20.7b) includes some of the same resources used
by the Virginia's warbler. Consequently, when these two
species inhabit the same arca, they are competitors.

Ecologists investigated the effects of interspecific
competition between populations of these two birds in
2 community in central Arizona. When they removed
cither Virginia’s warblers or orange-crowned warblers
from the study site, members of the remaining species
were significantly more successful in raising their off-
spring. This study showed that interspecific competition
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the competitive exclusion principle, a concept
introduced by Russian ecologist G. F. Gause, who
demonstrated this effect with an elegant series of
experiments. Gause used two closely related species of
protists, Paramecium caudatum and P. aurelia. First, he
established the carrying capacity for each species
separately under the conditions used to culture (grow)
them in the laboratory (Figure 20.8, top graph). Then he
cultured the two species in the same habitat. Within two
weeks, the P. caudatum population had crashed (bottom
graph). Gause concluded that the requirements of

these two species were so similar that the superior
competitor—in this case, P. aurelia—deprived

P caudatum of essential resources. B

¥ Figure 20.8 Competitive exclusi
populations of Paramecium.
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by the Virginia's warbler. Consequently, when these two
species inhabit the same arca, they are competitors.
Ecologists investigated the effects of interspecific
competition between populations of these two birds in
2 community in central Arizona. When they removed
cither Virginia’s warblers or orange-crowned warblers
from the study site, members of the remaining species
were significantly more successful in raising their off-
spring This study showed that interspecific competition
can have a direct, negative effect on reproductive fitness.
If the ecological niches of two species are too similar,
they cannot coexist in the same place. Ecologists call this

¥ Figure 20.7 Species that use similar resources.
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B CHECKPOINT
In another experiment,

Gause found that
Paramecium caudatum an
P. bursaria could coexistin

the same habitat, but both
populations were smaller
then when each species
occupied the habitat alone.
How would you explain
these results?
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