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Competitive exclusion principle
Two species competing for the same (limited) resource cannot

coexist. The species with a slight advantage over another will
dominate. This results either in the extinction of the weaker
competitor or to a shift towards a different ecological niche.
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SPECIES COEXISTENCE AND COMPETITION

Diverse meadow in Krkonose
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Diverse meadow in Krkonose Lupinus invasion
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SPECIES COEXISTENCE AND COMPETITION

Diverse meadow in Krkonose Lupinus invasion

Why can multiple species coexist?

What happens after introducing of non-native species?



SPECIES COEXISTENCE AND COMPETITION

The effect of an introduced species depends on two factors:
interspecific and intraspecific competition

Intraspecific Interspecific
Competition Competition
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The effect of an introduced species depends on two factors:
interspecific and intraspecific competition

Intraspecific Interspecific
Competition Competition
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Interspecific vs. Intraspecific competition

Interspecific > Intraspecific

Competitive Exclusion Principle
Greater competition between the two
species than within the species

One of the species is completely
removed and the other survives




Interspecific vs. Intraspecific competition

Interspecific > Intraspecific

Competitive Exclusion Principle
Greater competition between the two
species than within the species

One of the species is completely
removed and the other survives

Interspecific < Intraspecific

Stable coexistence

Each species limits its own population
growth more than it limits the population
growth of its competitors

Negative frequency dependence: the
rarer a species becomes in a community,
the more its population growth rate
increases, buffering it against
competitive exclusion.




LET'S FORMALIZE IT



LOTKA-VOLTERRA MODEL OF COMPETITION

Alfred Lotka Vito Volterra

Predator-prey dynamics

A Linearized version — prey
—— predator

NN

time

population

Extended to The competitive Lotka-Volterra equations model

interspecific competition between two species

How the population growth of each species is affected by the presence
of the other species
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LOTKA-VOLTERRA MODEL OF COMPETITION T SPECIES
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LOTKA-VOLTERRA MODEL OF COMPETITION 2 SPECIES
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LOTKA-VOLTERRA MODEL OF COMPETITION 2 SPECIES

maximum possible
number of species2

given the
competition .
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species1 possible in the
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a K

Mittelbach, G.G., and B.J. McGill. 2019. Community Ecolog)



LOTKA-VOLTERRA MODEL OF COMPETITION 2 SPECIES

/[Nl/dt = (Q Species 1

~ Decreasing
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N, K,
zero net growth isocline (ZNGlI)
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Mittelbach, G.G., and B.J. McGill. 2019. Community Ecolog)



LOTKA-VOLTERRA MODEL OF COMPETITION 2 SPECIES

a,,: the effect of species2 on species1
(competition coefficient),
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LOTKA-VOLTERRA MODEL OF COMPETITION

dt
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LOTKA-VOLTERRA MODEL OF COMPETITION 2 SPECIES
4 SCENARIOS

Species 1 wins

Mittelbach, G.G., and B.J. McGill. 2019. Community Ecology



LOTKA-VOLTERRA MODEL OF COMPETITION 2 SPECIES

4 SCENARIOS
K,/a,, > K, andK,/a,, < K, Ki/a, <K, and K,/a,, > K,
Species 1 wins K, I\\ Species 2 wins

N, K,/a,;, K, N, K, K,/

Dominance control

Mittelbach, G.G., and B.J. McGill. 2019. Community Ecology



L OTKA-VOLTERRA MODEL OF COMPETITION 2 SPECIES
4 SCENARIOS

a < 1 (high K/a) higher intraspecific competition
a> 1 (low K/a) higher interspecific competition

N, K, K,/a,,

K1 < K2/(effect on species2)
lower K1 ... higher intraspecific competition
higher K2/(effect on species?2) ... lower interspecific competition

intraspecific competition > interspecific competition

Mittelbach, G.G., and B.J. McGill. 2019. Community Ecology



L OTKA-VOLTERRA MODEL OF COMPETITION 2 SPECIES
4 SCENARIOS

Species are limiting themselves more than they limit
the other species

N, K, K,/a,,

K1 < K2/(effect on species2)
lower K1 ... higher intraspecific competition
higher K2/(effect on species?2) ... lower interspecific competition

intraspecific competition > interspecific competition

Mittelbach, G.G., and B.J. McGill. 2019. Community Ecology



L OTKA-VOLTERRA MODEL OF COMPETITION 2 SPECIES
4 SCENARIOS

K,/a, > K, and K,/a;, > K, K,/a,;, < K, andK,/a,, < K,

N, K, K,/ Ni K,/ay K,

Interspecfic competition > Intraspecific

K1 < K2/(effect on species2)
lower K1 ... higher intraspecific competition Founder control

higher K2/(effect on species?2) ... lower interspecific competition
intraspecific competition > interspecific competition

Mittelbach, G.G., and B.J. McGill. 2019. Community Ecology



https://communityecologybook.org/LVComp.html

Abundance

Time

Click isocline figure to set initial abundance and start dynamics.

Current abundances: NV1: 0.1 || [V2: 0.1

Use sliders to change model parameter values.

Nj Parameters N7 Parameters
r1:0.01 ,. ) rp: 001 ,.
ap1: 0.5 _.— ay2: 0.5 _.
K- 10 -@ , Ky 10 -9



https://communityecologybook.org/LVComp.html
https://communityecologybook.org/LVComp.html

LOTKA-VOLTERRA MODEL OF COMPETITION SUMMARY

Four possible outcomes depending on K'(carrying capacity of each species)
and alpha (the effect of one species on the other):

Trivial equilibria (dominance control)
One species drives the other out (competitive exclusion)
Kindividuals of the winning species
Stable equilibrium
Adding or removing individuals of one or both species returns back
to the same equilibrium point; both species will continue to coexist
Unstable equilibrium (founder control)
Adding or removing individuals of one or both species results in one
of two possible outcomes (depending on the initial abundances):
- Species 1 wins
- Species 2 wins

Stably coexisting species must exhibit negative frequency dependence:
tend to increase when rare; decline when common



Proc. Natl. Acad. Sci. USA
Vol. 87, pp. 9610-9614, December 1990
Ecology

CASE STUDIES

Invasion resistance arises in strongly interacting species-rich

model competition communities

TeED J. CASE

Department of Biology. C-016, University of California at San Diego, La Jolla, CA 92093

Communicated by Thomas W. Schoener, September 4, 1990

Simulation of the invasion process

The probability of colonization success for an
invader decreases with community size and
the average strength of competition

Species-rich communities limit the invasion
possibilities (“activation barrier*)
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ECOLOGY LETTERS CASE STUDIES

Letters (@ Full Access

Competition and coexistence in plant communities:
intraspecific competition is stronger than interspecific
competition

Peter B. Adler B« Danielle Smull, Karen H. Beard, Ryan T. Choi, Tucker Furniss, Andrew Kulmatiski,
Joan M. Meiners, Andrew T. Tredennick, Kari E. Veblen

Evidence based on pairs of interacting plants

Intraspecific competition is stronger than interspecific
competition for most pairs of co-occurring species


https://onlinelibrary.wiley.com/doi/full/10.1111/ele.13098#ele13098-bib-0055
https://onlinelibrary.wiley.com/doi/full/10.1111/ele.13098#ele13098-bib-0010
https://onlinelibrary.wiley.com/doi/full/10.1111/ele.13098#ele13098-bib-0006
https://onlinelibrary.wiley.com/doi/full/10.1111/ele.13098#ele13098-bib-0022
https://onlinelibrary.wiley.com/doi/full/10.1111/ele.13098#ele13098-bib-0002
https://onlinelibrary.wiley.com/doi/full/10.1111/ele.13098#ele13098-bib-0074
https://onlinelibrary.wiley.com/doi/full/10.1111/ele.13098#ele13098-bib-0005
https://onlinelibrary.wiley.com/doi/full/10.1111/ele.13098#ele13098-bib-0086
https://onlinelibrary.wiley.com/doi/full/10.1111/ele.13098#ele13098-bib-0029
https://onlinelibrary.wiley.com/doi/full/10.1111/ele.13098#ele13098-bib-0044
https://onlinelibrary.wiley.com/doi/full/10.1111/ele.13098#ele13098-bib-0028

WHY IS COMPETITIVE EXCLUSION IS RARELY OBSERVED IN NATURE?
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The paradox of plankton
(Hutchinson 1961)

According to the competitive exclusion principle, only a small

number of plankton species should be able to coexist on the
limited resources.

But in reality, large numbers of plankton species coexist within
small regions of open sea






WHY IS COMPETITIVE EXCLUSION IS RARELY OBSERVED IN NATURE?

Resource partitioning (Tilman)
Niche differentiation

Differential responses to spatial and temporal environmental
variation (Chesson)

Species—specific natural enemies (Janzen, Connell)



WHY IS COMPETITIVE EXCLUSION IS RARELY OBSERVED IN NATURE?

Resource partitioning (species utilizing the same resources)



WHY IS COMPETITIVE EXCLUSION IS RARELY OBSERVED IN NATURE?

Resource partitioning (utilizing the same resources)

% Cyclotella Asterfonella

Resources:
silica (for their glass-like shells) and phosphate (for growth and reproduction).

Cyclotella needs less silica but more phosphate
Asterionella needs more silica but less phosphate

Who wins when phosphate / silica is limited?

When the coexistence is possible?



WHY IS COMPETITIVE EXCLUSION IS RARELY OBSERVED IN NATURE?

Resource partitioning (utilizing the same resources)

U« Cyclotella Asterionella

Resources:
silica (for their glass-like shells) and phosphate (for growth and reproduction).

Competition Outcome:
When phosphate is abundant but silica is scarce, Cyclotella outcompetes
Asterionella because it can survive with less silica and dominates the
ecosystem.

When silica is abundant but phosphate is scarce, Asterionella
outcompetes Cyclotella because it is better at using limited phosphate.

If both resources are supplied in balanced proportions, the two species
can coexist.



COMPETITION FOR RESOURCES

David Tilman

Professor of Ecology, University of Minnesota & Professor, Bren School UCSB
Verified email at umn.edu

ecology sustainability biodiversity diet-health agriculture

Cited by VIEW ALL

All Since 2019
Citations 235969 83989
h-index 181 115

i10-index 339 279



COMPETITION FOR RESOURCES

Resource: a component of the environment consumed by the
population and its increase in the environment contributes to
an increase in growth rate of the population

Examples for plants: photosynthetically active radiation,
nutrients in the soil, pollinators
For animals: food, nesting places,...

Sp 2 Interference or Contest Competition: Individuals or populations behave in
¢ ’ P a way that reduces exploitation efficiency of another individual or population

{Fec Lotka-Volterra

.‘ TR Y = SP 2
Exploitation or Scramble Competition: Individuals or populations depress

one another through use of a shared resource (indirect).

Tilman




COMPETITION FOR RESOURCES

Dynamics of 1 resource (R) and 1 consumer species population (N)

Growth rate as a function
of resource availability

Mortality rate is
independent of
resource levels

Growth dN/ dt
3
>

Low High
Resource, R



COMPETITION FOR RESOURCES

Dynamics of 1 resource (R) and 1 consumer species population (N)

Growth rate as a function
of resource availability

Mortality rate is
independent of
resource levels

Growth dN/ dt
3
>

Low High
Resource, R

Dynamical equation of the
consumer population:

If R availability is constant:
dN/dt = N * (uR —m)

mortality (d) is independent of R
natality (u) is a function R

If R use efficiency changes with R:
Michaelis-Menten relationship:

dN/dt = N * (uR/(k + R) — m)

k - half-saturation constant



COMPETITION FOR RESOURCES

Dynamics of 1 resource (R) and 1 consumer species population (N)

natality = mortalit

Growth dN/ dt

Below R*, mortality
increases releasing

more resource into Low R*
the environment until
the equilibrium point
is reached

Resource, R

High

Resources are
drawn down to
reach a balance
between
resource uptake
and release



Dynamics of 1 resource (R) and 2 consumers



COMPETITION FOR RESOURCES

Dynamics of 1 resource (R) and 2 consumers

Who will win?

Growth dN/ dt

Resource, R



COMPETITION FOR RESOURCES

Dynamics of 1 resource (R) and 2 consumers

Who will win?

A
Only one species 5
can exist, if there S
is one limiting S
resource =
S B
o —
)
______________________ mB . mm - -
y

R*,
Species B Resource, R

having zero growth at the resource level when species A has negative growth



Dynamics of 2 resources (R) and 1 consumer



COMPETITION FOR RESOURCES

Dynamics of 2 resources (R) and 1 consumer

R, resource levels R, resourc

where population opulation
_§ increases _§
prd dN/dt > Z
Ol o

m m
dN/dt< 0
*

dN/dt >0

dN/dt>0 T Vi




COMPETITION FOR RESOURCES

dN/dt >0

dN/dt>0 T~ -] I

1
2
S
~ | § |
o | 8 i Combination of
S | £ | resource levels
% S i where population
x | £ ! increases
g 1 dN/dt >0
RZ* ____I ___________________
dNIdt<0
Insufficient amount of R2




COMPETITION FOR RESOURCES

Dynamics of 2 resources (R) and 1 consumer

Resource 2

P
N
>

Population
increases

Zero net growth isocline (ZNGI)

-9

Papulation decreases
|

R,* Resource 1



Dynamics of 2 resources (R) and 2 consumers (N)



Dynamics of 2 resources (R) and 2 consumers (N)

Who wins?
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Dynamics of 2 resources (R) and 2 consumers (N)

Who wins? @)

2.0F

-
(=]
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0.0 1 1 1 J
@ My 2 ry 8 8
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COMPETITION FOR RESOURCES

Dynamics of 2 resources (R) and 2 consumers (N)

Who wins?  ,? - 200

10 ‘Mg eeams 1.0}
2
3
P'(J() i 1 2
g 005 —1—1 4 . " : :
§ 0™ % man WhO wins overall? .,
2 20 20F
s Species 8 Species B
L3
=
1.0 My
0.00 Re 2 4‘ é 8

A, (resource 2)

Depends on the position of the ZNGls



COMPETITION FOR RESOURCES

Dynamics of 2 resources (R) and 2 consumers (N)

a)

ZNGI,
ZNGI, (zero net growth isocline of species A)

Amount of resource 1

Amount of resource 2



COMPETITION FOR RESOURCES

Dynamics of 2 resources (R) and 2 consumers (N)

a)

G) A outcompetes B
o ZNGly

@ ZNGI, (zero net growth isocline of species A)
none

Amount o;Uresource 1
[a—

R2

Amount of resource 2



COMPETITION FOR RESOURCES

Dynamics of 2 resources (R) and 2 consumers (N)

b)

Amount o;Uresource 1
[a—

a)

G) A outcompetes B

ZNGlj
0 @ A ZNGI,
none

R2

Amount of resource 2

R1

Different resource limits
different species

ZNGlIy

ZNGI,




COMPETITION FOR RESOURCES

Dynamics of 2 resources (R) and 2 consumers (N)

Amount o;Uresource 1
[a—

a)

G) A outcompetes B

ZNGlj
0 OF ZNGI,
none

R2

Amount of resource 2

R1

b)

OX:

ZNGlIy




COMPETITION FOR RESOURCES

Dynamics of 2 resources (R) and 2 consumers (N)

Amount o;Uresource 1
[a—

a)

G) A outcompetes B

ZNGlj
0 @2 ZNGI,
none

R2

Amount of resource 2

R1

b)

OX:

A+B

©
o LA

ZNGlIj

ZNGI,

R2

Coexistence depends ALSO on resource

consumption by each species and whether
a species consumes more of the resource
that is more limiting for it.



COMPETITION FOR RESOURCES

Dynamics of 2 resources (R) and 2 consumers (N)

Two parameters affecting species competition
1. resource level (R)
2. resource consumption rate (w)



Dynamics of 2 resources (R) and 2 consumers
varying in resource consumption rate (w)



COMPETITION FOR RESOURCES

Dynamics of 2 resources (R) and 2 consumers
varying in resource consumption rate (w) Consumtion vectors (w):

R1

rate and direction in which each species
draws down the two resources, towards
the ZNGl.

species B consumption vector

species A consumption vector
’

ZNGI,

ZNGI,




COMPETITION FOR RESOURCES

Dynamics of 2 resources (R) and 2 consumers
varying in resource consumption rate (w)

species B consumption vector

S]JCCICS A mnsumptmn vector

R1

ZNGI,

ZNGI,




COMPETITION FOR RESOURCES

Dynamics of 2 resources (R) and 2 consumers
varying in resource consumption rate (w)

R1

Resource supply point @

ZNGl,

ZNGI,




COMPETITION FOR RESOURCES

Dynamics of 2 resources (R) and 2 consumers
varying in resource consumption rate (w)

B wins /

~ /

Resource supply point

R1

ZNGl,

ZNGI,




COMPETITION FOR RESOURCES

Dynamics of 2 resources (R) and 2 consumers
varying in resource consumption rate (w)

neither species can reduce resource
availability below the ZNGlI of the

/ other species
e S .
— stable coexistence

R1 - ,
{ ’,
A+B 7
-.U.-", —— .
/ P ( A wins
/ T

|none

ZNGI,

ZNGI,




COMPETITION FOR RESOURCES

Dynamics of 2 resources (R) and 2 consumers
varying in resource consumption rate (w)

species A consumption vector

R1 species B consumption vector




COMPETITION FOR RESOURCES

Dynamics of 2 resources (R) and 2 consumers
varying in resource consumption rate (w)

species A consumption vector

R1 species B consumption vector




COMPETITION FOR RESOURCES

Dynamics of 2 resources (R) and 2 consumers
varying in resource consumption rate (w)

R1




COMPETITION FOR RESOURCES

Dynamics of 2 resources (R) and 2 consumers
varying in resource consumption rate (w)

R1




COMPETITION FOR RESOURCES

Dynamics of 2 resources (R) and 2 consumers
varying in resource consumption rate (w)

Each species can reduce
— V4 the resource limiting the

B wins / unstable other species
=~ / equilibrium

R1




COMPETITION FOR RESOURCES

i

Multiple species

(

L

heterogenous habitat encompassing e
different resource states which allows
more species to coexist

Soil Concentration of Nutrient S

Soil Concentration of Nutrient R



COMPETITION FOR RESOURCES

Multiple species

Coexistence of multiple species requires:

1) Heterogeneity in resource supply

2) Species differing in their traits (resource use)

each species consumes proportionally more the resource that is limiting it,

i.e., species compete more with themselves (species with higher R* values
should consume resources at a higher rate)

-> no upper limit to the number of species that can coexist in a spatially
heterogenous habitat



https://communityecologybook.org/conres2.html

Abundance

Time

Click isocline figure to set initial abundance and start dynamics.

Current abundaneces: 7;: 0.1 || B;: 0.1 || Vq: 0.1 || V5 0.1

Use sliders to change model parameter values.

Rj] parameters Ry parameters
51:10 ® 57110 ®
N7 parameters N, parameters
ayp: 0.6 .7 ayp: 0.3 _.—
ayp” 03 —ml@)——— an 0.6 o—
f1:01 -@ _ f: 0.1 =@
my: 0.2 anl)—— my: 0.2 -
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TILMAN'S COMPETITION FOR RESOURCES - SUMMARY

Population growth is always limited by the resource that is in the short supply
(Liebig's law of minimum)

R* values of one species for each resource are independent of each other (ZNGI)

Outcomes of competition of 2 consumer species limited by 2 resources:
Stable coexistence: each species is limited by a different resource and each
species consumes proportionally more the resource that is limiting it
(~ intraspecific competition being stronger than interspecific competition in the
Lotka-Volterra competition)

Unstable coexistence (Founder control): each species is limited by a different

resource, but each species consumes proportionally more the resource that is
limiting the other species.

(~ intraspecific competition being weaker than interspecific competition in the
Lotka-Volterra competition)

Dominance control. One species is more limited that the other by both resources,
species can never coexist, and the less limited species (with smaller R* for both
resources) always wins.

(~ intraspecific competition being weaker in one species but not in the other
species in the Lotka-Volterra competition)



O ‘ KO S ADVARNCING ECOLOGY CASE STUDIES

& Full Access

Enhanced nitrogen loss may explain alternative stable states
in dune slack succession

Erwin B. Adema, Johan Van de Koppel. Harro A. |. Meijer, Ab P. Grootjans

High productive vegetation
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in dune slack succession
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TILMAN’S COMPETITION FOR RESOURCES - PROBLEMS

- Holds only if the competition for resource is symetrical
(resource exploitation is proportional to individual
biomass), but this is often not the case (e.g. plants
competing for light)

- Only a limited evidence for this mechanism explaining
species coexistence in natural communities
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Neutral theory: demographic stochasiity and dispersal
limitation can be more important than functional differences
among species for generating community patterns (Hubbell
2005)

Species similarities, not differences, explain the high
diversity of many natural communities

5 TN




Why is competitive exclusion is rarely observed in nature?

Resource partitioning (Tilman) Niche mechanisms
Intraspecific > interspecific competition

Differential responses to spatial and temporal environmental
variation (storage effect, Chesson)

Species—specific natural enemies (Janzen, Connell)

Neutral theory (Hubbel) Non-niche mechanisms
equal opportunities for all species to succeed

Phenotype similarity (Chesson)

Disturbances (Chesson, Fox)



Why is competitive exclusion is rarely observed in nature?

Resource partitioning (Tilman) Niche mechanisms
Intraspecific > interspecific competition

Differential responses to spatial and temporal environmental
variation (storage effect, Chesson)

Species—specific natural enemies (Janzen, Connell)

Neutral theory (Hubbel) Non-niche mechanisms
equal opportunities for all species to succeed
Phenotype similarity (Chesson)

Disturbances (Chesson, Fox)

—> Modern Coexistence Theory



MODERN COEXISTENCE THEORY

Niche mechanisms alone cannot ensure
stable coexistence

Niche and neutral processes are not mutually Peter Chesson
exclusive but complementary
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MODERN COEXISTENCE THEORY

Niche mechanisms alone cannot ensure
stable coexistence

M ghE
Niche and neutral processes are not mutually Peter Chesso
exclusive but complementary

species coexistence is facilitated by
1. stabilizing mechanisms (reduce niche overlap and lead

to niche differenciation, species limiting themselves
more than they limit others)

2. equalizing mechanisms (reducing fitness differences
among species, balance species' competitive abilities)



MODERN COEXISTENCE THEORY

Niche mechanisms alone cannot ensure
stable coexistence

Niche and neutral processes are not mutually Peter Chesso
exclusive but complementary

species coexistence is facilitated by

1. stabilizing mechanisms (reduce niche overlap and lead
to niche differenciation, species limiting themselves
more than they limit others)

2. equalizing mechanisms (reducing fitness differences
among species, balance species' competitive abilities)

They cannot lead to stable coexistence in the long run, but increase
the time span over which one species can outcompete other one



MODERN COEXISTENCE THEORY




MODERN COEXISTENCE THEORY

Stabilizing mechanism

Niche partitioning: differences in shade tolerance (some
species thrive in the understory, others prefer the canopy)
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MODERN COEXISTENCE THEORY

Stabilizing mechanism

Niche partitioning: differences in shade tolerance (some
species thrive in the understory, others prefer the canopy)

Fitness — density covariance: pathogens or herbivors reducing
species abundances, resulting in increasing species rarity,
\ herbivors preferentially feeding on dominant plant species
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MODERN COEXISTENCE THEORY

T
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Stabilizing mechanism

Niche partitioning: differences in shade tolerance (some
species thrive in the understory, others prefer the canopy)

Fitness — density covariance: pathogens or herbivors reducing
& species abundances, resulting in increasing species rarity,
N herbivors preferentially feeding on dominant plant species

Storage effect (Chesson)
Different response to environmental variation in space or time,
species "store" the benefits of a productive time period or area,
and use it to survive during less productive times or areas (seed
bank, diapause). Example: asynchronous annual seed
production among species

AR .{,




Storage effect (Chesson)

Three conditions for species coexistence:

1) Covariance between environment
and competition intensity

2) species-specific environmental
responses (differences in species
response to the same environment)

3) Buffered population growth (the
ability of a population to diminish
the impact of competition under
worsening environment)



https://en.wikipedia.org/wiki/Recruitment_(biology)
https://en.wikipedia.org/wiki/Storage_effect#cite_note-Chesson_&_Warner_1981-1
https://en.wikipedia.org/wiki/Storage_effect#cite_note-Chesson_2000space-6

MODERN COEXISTENCE THEORY

Equalizing mechanism

Anything that reduces fitness of all species equally

Disturbances or harsh environment reducing growth rates of all
species




EQUALIZING MECHANISM IN LOTKA-VOLTERRA SYSTEM
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CASE STUDIES Cell

SSSSS

The intermediate disturbance
hypothesis should be abandoned

Jeremy W. Fox

Z Ta Disturbances slow exclusion by
increasing average mortality rate,

NOT by interupting competitive

exclusion - equalizing effect

12

Density

(b)
— dN/dt with periodic disturbance
 density-independent mortality rate

Time (arbitrary units)

TRENDS in Ecology & Evolution




Opinion | CASE STUDIES Cell

P RESS

The intermediate disturbance
hypothesis should be abandoned

Jeremy W. Fox

Disturbances can be stabilizing when they preferentially
reduce the dominant species (harvest of the superior
competitor, herbivors affecting the dominant), so that rare
species can increase in abundances



CASE STUDIES

ECOLOGY LETTERS

& Full Access
A niche for neutrality

Peter B. Adler 2 Janneke HilleRisLambers, Jonathan M. Levine

First published: 08 January 2007 | https://doi.org/10.1111/j.1461-0248.2006.00996.x | Citations: 771

Does the diversity in natural communities result from strong
stabilizing mechanisms (niches) or weak stabilization
operating on species of similar fitness (neutrality)?
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A niche for neutrality

Peter B. Adler @ Janneke HilleRisLambers, Jonathan M. Levine

First published: 08 January 2007 | https://doi.org/10.1111/j.1461-0248.2006.00996.x | Citations: 771

Does the diversity in natural communities result from strong
stabilizing mechanisms (niches) or weak stabilization
operating on species of similar fitness (neutrality)?

These two forces interact:

If species are similar in their growth rates, even small niche differences
(stabilizing force) can stabilize their coexistence. In contrast, large niche
differences are needed if differences in growth rates are high.



SUMMARY
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Species coemstence is possmle if:

Intraspecific competition > Interspecific competition
(species increase when rare and decline when common)

Species are limited by different resources (Intra>Inter)

Species are different in their niches OR similar in their
fitness; these two forces interact




