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Why tradeoftfs?

Organismal: what phenotypes are possible
Evolutionary: how is selection constrained

Community Ecology: how is diversity maintained, what determines
community structure

Ecosystem Ecology: how does functional variation affect ecosystem
processes
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Why tradeoftfs?

How can we test [ quantify tradeoffs?
* Interspecific trait correlations
* Quantitative genetics (intraspecific genetic trait correlations)

* Selection experiments
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How can we quantify tradeoffs?

Tradeoffs are probably multidimensional
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The good news: Partial correlations can test this
(but need multiple important traits)



How can we quantify tradeoffs?

Tradeoffs are probably multidimensional
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What kind of environment?
Relative importance of N, P, grazers vary a lot



How can we quantify tradeoffs?

Environmental variation determines which dimensions are important
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Environmental variation determines which dimensions are important
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How can we quantify tradeoffs?

Environmental variation determines which dimensions are important
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The good news: Tradeoffs associated with the most important
environmental variation should be most evident.



How can we quantify tradeoffs?

Environmental variation determines which dimensions are important
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N affinity and P affinity still have negative partial correlation
(requires good data to see)



Velocity / Affinity / Storage

Testing for a velocity-affinity-storage tradeoff (Sommer 1984)
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Fig. 1. Example of oscillating equilibrium (exper-
iment with Si:P = 200:1). Upper panel —concentration
of total (O) and soluble reactive (@) phosphorus. Mid-
dle panel—cell volume of oscillating species, Mou-
geotia thylespora (%), Scenedesmus quadricauda (O),
and Chlorella sp. (®). Lower panel—cell volume of
stable species, Synedra acus (O), Diatoma elongatum
(@).
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Three ways to adapt to fluctuating nutrient supply
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Three ways to adapt to fluctuating nutrient supply
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- Time
“Velocity” = grow fast when resource abundant
* maximum growth rate = u.,
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Three ways to adapt to fluctuating nutrient supply
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“Affinity”’ = maintain growth when resource low
* scaled P affinity = P_s = competitive ability for low P
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Velocity / Affinity / Storage

Three ways to adapt to fluctuating nutrient supply
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“‘Storage’’ = store abundant resource for growth later
* P storage capacity = Q..




Multidimensional tradeoffs and phytoplankton coexistence

mu . max P.saff Q.max
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TS R NA  24.449878 5.25e-07
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Scaled uptake affinity

Testing for multidimensional tradeoftfs

Psaﬂc VS. Mmax
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Residual scaled uptake affinity

Testing for multidimensional tradeoftfs
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Evidence for a three-way tradeoft:

A multivariate approach is essential
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Tradeofts -> Mechanistic Model
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How can we quantify tradeoffs?

Environmental variation determines which dimensions are important
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Environmental variation determines which dimensions are important
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How can we quantify tradeoffs?

Environmental variation determines which dimensions are important
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Environmental variation determines which dimensions are important
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How can we quantify tradeoffs?

Key challenges in tradeoff identification/quantification

* tradeoffs among multiple traits

* trait variation across species depends on variation and correlation
of environmental factors

* existing trait information is biased (coastal, larger phytos)

The bad news:
* raw trait correlations can be misleading

The good news:

* tradeoffs associated with important environmental variation
should be most evident

* multivariate approaches seem to help

We need multiple traits measured on the same species,
from the full range of taxa [ environments



How can we quantify tradeofts?
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