Principle of allocation

assimilation

reproduction

excretion

Life history - how allocation changes over the lifetime
of an organism.




Number of eggs

Principle of allocation leads to trade-offs

Example: Size vs. number of offspring
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D e Size-number trade-offs
Darters that
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Fishes with higher mortality
rates allocate a greater
proportion of their energy to
reproduction.
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A dazzling variety of life-histories
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Grime’s Triangle

Competitive species
such as birch
predominate under
conditions of low
disturbance and low
stress.

Stress-tolerant ’ Ruderals are

species , dominant under
preddommalc conditions of high
under

disturbance and low

conditions of stress.
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Winemiller and Rose’s classification space
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m,, and late maturity, o.

y 4
' /

Periodic
life history

The opportunistic life E’
history combines low g
juvenile survival, 1, low 2
fecundity, m, and early 3
maturity, . i
\“\‘l\\\ Opportunisti
stic o .
N ]?E history Age of reproductive
- maturity (o)
What are the S
g
~'$Q
trade-offs $
& Equilibrium
; $ e ———
|nVO|Ved? o0 life history [S..| The equilibrium life
s h history combines high
$ juvenile survival, 1, low

fecundity, m,, and late
maturity, .




Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Compared to other vertebrate
groups, fishes include a much
greater range of life history
strategies.
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Competition

Amphibians and reptiles
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Galapagos tortoise
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Compared to other
vertebrates, mammals
show the least

Mammals variation.
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G.F. Gause

“Competitive exclusion principle”

No two species sharing identical niches can

coexist indefinitely...



Tribolium flour beetles

Park’s flour beetles \y/i5rm and humid

| When grown separately at
| 34°C and 70% relative

| humidity, populations

| of T. confusum and

G I’OWI n g | T castaneum both did well.
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T. castaneum
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70% relative humidity 7. confusum
died off after 430 days, while
T. castaneum persisted.
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When grown separately at 24°C and 30%
relative humidity, 7. populati
did well, while 7. castaneum populations
died off in about 500 days.
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When grown together at 24°C and
309% relative humidity 7. castaneum

populations died off in less than 400
days, while 7. confusum persisted.
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Theory of competition

Alfred Lotka

Vito Volterra



ZNGils in the Lotka-Volterra models

Arrows show trajectories of
population change in
population of species 1 and 2.

Eventually species

Species 2 wins:

1 or 2 wins.

Species 1 and 2 coexist
at the crossover point
of the isoclines.

Species | wins:
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Warbler Feeding Niches limit competition

New needles and buds
of upper branches

New needles and
buds at top of tree

Bay-breasted
warbler

Old needles and bare
trunk and middle branches

and lichen-covered
middle branches

Yellow-rumped
warbler

Bare or lichen-covered lower

Black-throated
green warbler

New needles and buds
and some older needles

Robert MacArthur



