SANGKALAN

Beberapa bagian dari salindia perkuliahan INl  merupakan
materl yang dilindungl oleh HAK CIPTA, dan
penggunaannya dalam perkuliahan INl berdasarkan
prinsip penggunaan  wajar (fairuse ) untuk keperluan
edukasi .

Oleh karena Itu ,mohon untuk membatasi penyebarluasan

materi Inl secara daring; materi Ini hanya untuk
penggunaan  pribadi mahasiswa peserta mata kulilah Ini .




EKOLOGI KOMUNITAS




TABLE OF CONTENTS

Definition and types of Mechanisms and types of Competition predictions:
competition ; niche and competition between Lotka-Volterra model,
competitive exclusion species Tilman model
DEFINITION & INTERSPECIFIC COMPETITION
BASIC CONCEPT COMPETITION MODELS

O1
.

02 03

 Yeuda 00T, B

|, SR

N\

’




01

DEFINITION
ANDBASIC
CONCEPT




Competition

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.
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Resource

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.




LimIting resources

For plants:

Light, water, nutrients, pollinators.

For animails:

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.
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Habitat vs niche

Habitat : the location that a species Is found In an ecosystem
(Uaddressu) .

Niche: the ecological role of a species in an ecosystem
(Uoccupati onuw) .

Three components of a niche:

Environmental conditions:
Resourcesfor survival;
Interactions with other niches.
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Fundamental & realized niches
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Fundamental niche Realized niche
Theoretical niche: set of resources a species can Niche a species actually occuples;
utilize In the absence of competition and other observed resource use of a species In the
biotic Interactions. presence of competition.




Niche breadth

Niche separation
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SPECIES Narrow niche Pesource Usa Broad niche SPECIES

Smaller range of tolerant Larger range of tolerant
Less adaptable to newconditions Highly adaptable to new conditions
More prone to extinction More likely to be Iinvasive
Specific food requirements Broad food requirements
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Reducing competition in an overlappmghe

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.
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Losos JB. 2000. PNAS 97(11): 56935695. https://doi.org/10.1073/pnas.97.11.5693. Used under a Fair Use rationale.
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Types of competition in a community

Intraspecific competition Interspecific competition

V Individuals of the same species V' Individuals of different species
Interfere with each other either Interfere with each other either
directly or through preemptive use of directly or through preemptive use
resources. of resources.

V Population level. y Community level.

V Helps nature keep the population V Usually less crltlcal than mtraspec:lflc
under control competition. AN NI
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Effect ofa competition

Theultimate effectt adecrease in Atness.

Decrease In reproduction and survival.

Reciprocally negative interaction.

All iIndividuals 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 initlal conditions (e.g. starting densities).
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Consequences of a competition

more specles wWiIth s

Hypothetical situation; no evolution Real life

. 4

Character displacement or niche
differentiation.

Extinction or extirpation
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Consequences @f competition

EXCLUSION COEXISTENCE

supenor Compelitor

2

Competitive
ability
differences

Species abundance
Species abundance

Inferior Competitor

Time Time

Levine JM & HilleRisLambersJ. 2010. Nature Education Knowledge 3(10)59. Used under a Fair Use rationale.
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Two species that compete for the exact
same resources cannotcoexist indefinitely .




Competitiveexclusion

5

. "0 -
Grey squirreEScignis carolinensis

1%

omplete competitors cannot coexist.

One species must be displaced or go to
extinction.

oesnhot occur when:

Environment Is unstable.
No competition for resources.

Environment fluctuates or reverses direction
before extinction Is possible.

Speciescoexist.

ScCiarus vy

A NI B 0 TSN A i




Fire ants (Solenopsisinvictus) have replaced most
species of native ants In Southeastern United States.

Paramaeciumaureliavs P. caudatum experiment.

Grey squirrel vs red squirrel in UK.

P. aurelia alone P. caudatum alone Both species grown together
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[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

Eachspecies Inhabits a particular niche,where
It outcompetes the rest of the species In the
local pool.

Gr 1 n menhelGhs srechies

Niche overlap causes exclusion of weakest
competitors from a community.

Species coexist by beingfunctionally different
and by exploiting different niches .




Coexistence of North American warblers

Black-throated Blackburnian
green warbler warbler

Yellow-rumped
warbler
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[Figure 28.2. Resource partitioning], Audesirk et al. 2017. Biology: Life on earth with physiology. 1¥ edition. Used under a Fair Use rationale.

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,
t hereby reduci ng 1 ntresowcppadiiohinger. compet i t



Coexistence of anoles In PueR@o

Eachspecies occuples
Shady

U Moist a different type or
5 elevation of
vegetation.
SN _ The habitat is further
N partitioned by the

amount of sunlight and
moisture available.

Krugi

" poncensis

Modified by Eva Horne, http:// cnx.org/contents/db89c8f8 -a27c-4685 -ad2a-19d11a2a/e2e@24.18,
CCBY 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

Sierra Nevada

Interspecific competition increases niche
separation (reduce overlap.

Niche compression.

Rock barnacles Stellate barnacles B arn aC|eS on Pinon pmelmountam
(Semibalanus balanoides) (Chthamalus stellatus) S | mahogany zone
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g ias y 8 il ol Figure 27.6 Distribution of four species of chipmunk on the eastern
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— = Competition with rock barnacles restricts stellate barnacles to a smaller
Interspecific barnacles competition, https :// www.macmillanhighered.com/BrainHoney/Resource/6716/digital_first_content/trunk/test/nillis2e/asset/img_ch43/c43_fig04.html, pOrthn Of the Intertldal Z0Nne than they COUld OtherWISe OCCUpy.

used under a Fair Use rationale., with modifications.



Diet segregation amorgganivores

Canopy . P OISR Insects, mushrooms,
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Insect larvae
(esp. moths)

Berries, insects (esp.
ants and beetles)

Forest floor



2. Character displacement

An evolutionary response to interspecific
competition.

Competing species can evolve to be different
IN thelr resource utilization.

E.g. size differences between closely related
sympatric species.

Finches of Galapagos Islands.

Allows each species to exploit different
habitats/resources .
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