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Housekeeping

Okanagan Campus

e We move to in person next week (FIP 121).
e If you're feeling unwell or feel that in-person learning isn't safe
yet, stay home. All the lecture will be hybrid and | will be

recording all of the lectures so you won't miss anything.

e Office hours will continue to be over zoom for at least a week.

We will revisit this on a weekly basis.
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REVIEW Okanagan Campus

Over the past two lectures we saw how the concept of the
ecological niche provided us with a framework for understanding
competition, competitive exclusion, and generalist vs. specialist

strategies.

In particular, we focused on the relationship between resource
availability niche breadth

Today we will continue to focus on the evolutionary relationships
between environmental conditions and niche breadth.
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Specialisation and resource abund.
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Okanagan Campus

Niche breadth should increase as resource availability decreases.

Resource poor env.

When resources are rare,
encounters with food items are
low and search times are high.

Broad dietary niches increase
encounter rates and decrease
search times.

Natural selection should favour a

generalist strategy.
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Resource rich env.

When resources are abundant,
encounters with food items are
high and search times are low.

Broad dietary niches don't
necessarily increase encounter

rates and decrease search times.

Natural selection should favour
specialist strategies that decrease
handling times.
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Mammalian diversity cont. R —

Safi et al. (2011) found lower than expected functional diversity in
the tropics (i.e., species have smaller niche spaces on average) and
vice versa in the global north.
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Source: Safi et al. (2011)
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Stochasticity and specialisation
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Okanagan Campus

Predictability will also influence the extent to which specialisation

is favoured.

Stable env.

When resources are predictable,
flexible acquisition strategies are
not necessary.

Devoting resources to
maintaining a broad niche is

wasteful.

Natural selection should favour
specialist strategies.
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Stochastic env.

When resources are stochastic,
flexible acquisition strategies are
beneficial.

Devoting resources to
maintaining a broad niche can

maximise resource acquisition.

Natural selection should favour
generalist strategies.
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Chlamydomonas reinhardtii Okanagan Campus

C. reinhardtii is a species of algae that can
feed via both photosynthesis and heterotrophy.

Source: Wikip‘edia

Reboud & Bell (1997) reared C. reinhardtii in two conditions: light
vs. dark for 1000 generations. Result?

Led to the evolution of light-specialists and 12

dark specialists in each pop.

Reboud & Bell (1997)
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Chlamydomonas reinhardtii Okanagan Campus

C. reinhardtii is a species of algae that can
feed via both photosynthesis and heterotrophy.

Soul"ce: Wikip‘edia

They then reared each pop under temporal variation in light/dark
for 200 generations. Result?
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to the evolution of a pop. of generalists . :
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Reboud & Bell (1997)
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Okanagan Campus

Niche compression

By governing resource availability, intense competition should

favour specialisation.

Species will be outcompeted at the tail ends of their niches

Fitness

o
Resource Gradient
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Okanagan Campus

Niche compression

By governing resource availability, intense competition should

favour specialisation.

Niche breadth should reduce to minimise overlap and competition.

Fitness

Resource Gradient
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Niche compression cont.

Okanagan Campus

Over ecological timescales behavioural modifications that decrease
competition will be favoured.

Over evolutionary timescales physiological, morphological, etc..
modifications that decrease competition will be favoured.

Species-poor community Species-rich community
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Source: Pianka (2000)
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Niche compression example S —

Fox (1981) looked at niche breadth (spatial), overlap (spatial), and
richness in 9 species of ground-dwelling small mammals in eastern

Australia. Overl
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Niche partitioning Okanagan Campus

Gentoo (P. papua) and Adélie (P. adeliae) penguins are
ecologically similar and feed primarily on Antarctic krill (E.
superba). Spatially distinct foraging niches permit co-existence.

f \ i —t——t——

Adelie

~
- v,

L

Source: Pickett et al. (2018)
Biol 417: Evolutionary Ecology 17



THE UNIVERSITY OF BRITISH COLUMBIA

c niche breadth A

The niche breadth of a population is governed by the individual
niches of the individuals that make up the population.

The same factors that govern interspecific dynamics in niche

breadth play out intra-specifically as well.

Utilization
Utilization

Phenotypic trait or resource gradient Phenotypic trait or resource gradient
Source: Pianka (2000)
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Intra-specific competition ST eTErE e

Lowland tapirs ( Tapirus terrestris) in the Brazilian Pantanal have
home ranges with substantial overlap.

Source: Medici et al. (2021)
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Intra-specific competition
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Okanagan Campus

Sleepy lizards ( Tiliqua rugosa) in Australia have home ranges that

overlap at key resources.

Biol 417: Evolutionary Ecology



UBC| THE UNIVERSITY OF BRITISH COLUMBIA

Intra-specific competition W okanagan Campus

White-faced capuchins (Cebus capucinus) in Panama have home

ranges that do not overlap neighbouring groups.

Source: Noonan et al. (2021)
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Take home messages

Okanagan Campus

The niche concept provides a framework for understanding species’
place in the natural world, how species exist and co-exist, and for
making testable predictions about response to competition, habitat
quality, environmental change, specialisation, etc...

Resource availability (1) and predictability (02) are expected to
govern when specialist vs. generalist strategies are favourable.

Individual niches are nested in population niches, which are nested
in species niches, etc... So scale is important.
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