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Gause
 (1910– 1986), a Russian biologist, published his 
“Principle of Competitive Exclusion”
 in 
1932
 based on experimental work with mixed cultures of 
yeast
 and the protozoa 
Paramecium
.
)Gause’s Principle with laboratory and field examples…..



Gause’s ‘Competitive Exclusion Principle’ states that two species with identical niches cannot coexist indefinitely. i.e., two closely related species competing for the same resources cannot co-exist indefinitely and the competitively inferior one will be eliminated eventually. 
[image: ]Laboratory example:
 (
Fig:
 When grown alone, both species of 
Paramecium
 show logistic growth. When grown together, the better competitor drives the other to extinction.
)In his classic experiment Gause (1934) first grew Paramecium caudatum and Paramecium aurelia in separate cultures (yeast medium) and found that each species grew in numbers according to the logistic equation. However, P. aurelia grows in numbers more quickly than P. caudatum and shows more individuals in the same volume of culture medium. But when he grew the two species together in same culture volume, he observed that initially both species grew in numbers, but eventually P. caudatum declined and became extinct. 
It is because P. aurelia population simply had a more 
rapid growth rate (r) than P. caudatum and thus “out-competed “them under the existing condition of limited food resource. This experiment clearly suggests that reduced resource supply increase the intensity of competition.

[image: ]Field example: 
Displacement of Red-winged Blackbird by Tricolored Blackbirds: 
Observation of competitive exclusion was recorded with two species of Blackbirds in California. Red-winged Blackbirds had fully occupied a marsh with established nesting territories during February and early March. Then suddenly a colony of Tricolored Blackbirds invaded, leaving only a few intact redwinged territories around the margin. As a rule competitive exclusion is achieved more frequently and efficiently through interference, than through exploitation. There is an evolutionary trend among birds to establish mechanism of interference, such as song, display and chasing behavior in the defence of territories. ( Miller, 1968)
Exception to competitive exclusion principle:
More recent studies point out that species competing for the same resource might evolve mechanisms that promote co-existence rather than exclusion. The species can co-exist by reducing competition via ‘resource partitioning’ 
MacArthur (1958) showed that five closely related species of insectivorous warblers living on the same tree were able to avoid competition and co-exist by choosing different feeding time and foraging patterns. He concluded that the birds are partitioning a limiting resource (their supply of insects) and, in the process, occupying different niches. 
Character displacement: 
Character displacement occurs when similar species that live in the same geographical region and occupy similar niches differentiate in order to minimize niche overlap and avoid competitive exclusion. Several species of Galapagos finches (Darwin’s finches) display character displacement. Darwin observed that each closely-related species of finch differs in beak size and beak depth, allowing them to coexist in the same region since each species eats a different type of seed: the seed best fit for its unique beak. The finches with the deeper, stronger beaks consume large, tough seeds, while the finches with smaller beaks consume the smaller, softer seeds. 
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‘When one species has even the slightest advantage o edge
over another then the one with the advantage will dominate in
the long term. One of the two competitors will always over-
come the other, leading to either the extinction of this com-
petitor or an evolutionary or behavioural shift toward a dif-
ferent ecological niche. The principle has been paraphrased
into the maxim: complete competitors cannot coexist.

CEP is one of the most influential, compelling, and con-
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Figure 1. No two species can occupy the same niche.

D).

1.1 The Struggle for Existence
Early in the twentieth century, Lotka and Volterra separately
developed mathematical equations that addressed the popula-
tion dynamics of competing species and the conditions when
extinetion or coexistence will oceur in these populations. For
example, on a single resource, only one species can persist

1n1934, Gause published The Struggle for Existence which
consisted of the first experimental tests of Lotka-Volterra equa-
tions

Specifically, Gause used unicellular organisms (protozoa

east) in a series of laboratory experiments to guantify

0N, ATIEraNIVely, SPecies may ecologically OF evolutionar-
ily diverge in their resource use, or niche, resulting in reduced
niche overlap. This is the driving mechanisms for speciation
and much of the diversity of life on this planet

Early in the twentieth century, Grinnell (1917) had coined
the term *niche to refer to species’ requirements and their use
of habitat. At that point, he had been expressing for over a
decade that no two species can occupy the same niche (Fig.
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Figure 2. When grown alone, both species of Paramecium show
logistic growth. When grown together, the better competitor
drivers the other to extinction.

2. Paradox of the plankton

“The problem that is presented by the phytoplankton is essen-
tially how it s possible for a number of species to coexist in
a relatively isotropic or unstructured environment all compet-
ing for the same sorts of materials.” ~G.E. Hutchinson, 1961

“This sentence, which Hutchinson calls the paradox of
the plankton, captures the crux of the problem that has
puzzled community ecologists for nearly a century: why do
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there, particularly since territories are
known to be in short supply (Orians,
1961). Perhaps these areas are unsuitable
for Redwings in some undetected manner.
Colony establishment period.—Interac-
tions between Redwings and Tricolors are
most common at the time colonies are
formed. At the East Park Reservoir, in
1959, Redwing territories, established dur-
ing February and March, occupied the
entire marsh. A large flock of several
thousand Tricolors roosted there nightly
but they were completely absent during
the day until the first week of April when
they began to shift from site to site, as if
prospecting for the best location for the
colony, before leaving in the morning.
These shifting flocks were continually at-
tacked by the resident male Redwings, but
without success, even though aggression
was actually never countered or resisted.
Suddenly, on April 21, the Tricolors re-
mained all day, the colony site was es-
tablished, and by afternoon nest building
was under way. Aggression by male Red-
wings whose territories were invaded was
intense but ineffectual and gradually sub-
sided. During the period of territory
occupation by the Tricolors these male
Redwings were still present on their ters
tories, but they stopped singing and were
no longer aggressive. When mass desertion
of Tricolors took place during the first
week of May, the male Redwings again
resumed singing and became aggressive
towards those few female Tricolors still
incubating. However, the female Red-
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Fic. 4. Interactions between Redwing and Tri-
colored blackbi the Hidden Valley Marsh,
Ventura Co,, California in 1959.

assed incubating female Tricolors and birds
of both sexes returning to feed young.
Even though the Tricolors were largely
unsuccessful, no additional Redwing terri-
tories were established later in the season.

When the Tricolor colony at Lake
Sherwood was established in 1958, Red-
wings already had young in some of their
nests. Dead and mutilated nestlings were
found in several nests soon after the Tri-
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