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Interactions in ecology:

"Effect that a pair of organisms living together in a community have on each other.”

Ecological interactions are both diverse and ever-present

Predator - prey Mutualism Mediated




Interactions are contextual: Stress-gradient hypothesis
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Interactions are contextual: Stress-gradient hypothesis
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Measures of interactions: Perturbation experiments
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Measures of interactions: Perturbation experiments
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Measures of interactions: Perturbation experiments
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Measures of interactions: Perturbation experiments
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Measures of interactions: Perturbation experiments
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Measures of interactions: Perturbation experiments
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Questions:

How do changes in the sign of interactions emerge?

How can we differentiate between direct and indirect interactions?
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Analytical evaluation

b = +

Gradient vector: G, (%) = Vg, (¥)

Evolution vector: E; = 0,0 X (t|X?)
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The consumer-resource model

Species within the same trophic level




The consumer-resource model
£ = 81'2”1; a;,p C;R, —d; C;

. L , dr » No direct coupling
Species within the same trophic level 4R = - " oy CR+ Iy between species

a; > 0 : Consumer-Resource coupling (uptake rate)

np : number of resources
ne: number of "consumers”
e; > 0 : uptake efficiency

d. > 0 : death rate

h, > 0 : Renewal function

MacArthur 1970
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Interactions in stationary regime
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Interactions in stationary regime
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Interactions close to the perturbation
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Interactions close to the perturbation
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As the experiment duration goes on, more indirect effects come into play

"R
0) 2\ _ 1) _
Consumer-resource model: ) (X) =0 M = - & ) Reai 0, <0
=1
MDD (X)) =F,[{h



Interactions close to the perturbation

M3 1) = M) + MG+ MEE)
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Disentangle direct and indirect interactions

Direct interactions

MR. > (

e Data
a + bt + ct* Fit
¥  Extrapolation:

Indirect
Interactions

M C—C

0.00 0.25 0.50 0.75 1.00
t t



Inferring model from interactions
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Inferring model from interactions
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Inference
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Lotka-Volterra as a first-order approximation of any inference!
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Interaction measures
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Measures of interactions: Parametric inference

Generalized Lotka-Volterra model (gLV)
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How to deal with complex interactions?

Approach | : Neglect them
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Interactions in a changing environment;



How to deal with complex interactions?

Approach | : Neglect them
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Approach |l : Treat as random
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Analytical evaluation
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