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Interaction networks

Community functioning, stability and
response to perturbation




Interaction networks

Processes

Community functioning, stability and
response to perturbation




What are the processes responsible for

network architecture?

Phylogenetic constraints

From Rezende et al., Nature 2007

Closely related species should
interact with the same species



What are the processes responsible for

network architecture?

Phylogenetic constraints

From Rezende et al., Nature 2007

Closely related species should
interact with the same species

Dynamical constraints

Indirect interactions

From the resource side:
apparent competition

From the consumer side:
exploitative competition

Species should interact with
different partner to minimise
competition



secondary
parasitoids
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primary
parasitoids

The Rush Meadow dataset

The num’bgr of md!‘.’@',als of each specles per m2

Whgi eats,‘,whdm' in what num‘befs



The Rush Meadow dataset

secondary
parasitoids
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The Rush Meadow dataset

Plants

Secondary parasitoids

Primary parasitoids

Aphids
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Methods

Primary parasitoids
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toid level
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Results: primary - secondary parasitoid level
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Strong phylogenetic signal for prey levels Vulnerability traits are phylogenetically constrained

Phylogenetic anti-signal for predator levels Foraging traits are phylogenetically labile



Results: signal strength

20

&0

40

20

r statistic

Obs. value

Z—SCcore

plant aphid prim. para.
aphid prim. para. sec. para.

network level

221N0Sal Se

Jowinsuod se



Conclusion and perspectives:

Phylogenetic signal varies within network

Interaction as resources are phylogenetically constrained = evolutionary history of species

Interaction as consumer are not =>» exploitative competition
Interactions as consumer Interaction as resource
r (S.E.) P r (S.E.) P
Chesapeake Bay 0.231 (0.057) <0.001 0.330 (0.092) 0.002
Coachella* 0.159 (0.057) 0.040 0.635 (0.036) <0.001
Skipwith Pond* 0.101 (0.050) 0.077 0.459 (0.046) <0.001
St-Martin Island 0.270 (0.067) <0.001 0.131 (0.073) 0.051
Ythan estuary* 0.099 (0.027) <0.001 0.206 (0.035) <0.001

Bersier & Kehrly, Ecol. Complex. 2008



Conclusion and perspectives:

Phylogenetic signal varies within network

Interaction as resources are phylogenetically constrained = evolutionary history of species
Interaction as consumer are not =>» exploitative competition

A pattern dependant on the interaction type?
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A need for a proper comparison

Mutualistic Antagonistic
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42 plant-pollinator webs 27 plant-phytophagous insect webs

Taxonomic distances as a proxy for phylogenetic distances



Results: difference among network types

r statistic for insects
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Results: difference among interacting partners
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Conclusion

Strong conservatism: related species interact with the same partners

Weak conservatism: related species do not interact with the same partners



Conclusion

Strong conservatism: related species interact with the same partners
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Plant defences are strongly
phylogenetically constrained ->
Complexity of biosynthetic pathways

“intermediate” level for pollinator
positive indirect interaction? €

. Herbivore foraging traits are labile
A A i

=» Host shift is relatively common to
escape exploitative competition

i
=7 s
Lo (A -\%/
= ) LA
\ W
. / I NS
| /ﬁ’\ 4

Weak conservatism: related species do not interact with the same partners

Convergence of floral traits
pollination syndrome €
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