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Real Bipartite Networks: Pollinator-Plant
Networks of Mutualistic Interactions

Pollinators (b) ; Network A: Data from

‘ Hicking, Norfold, UK - 61
Pollinators, 17 plants, and 146
mutualistic interactions [L.
Dicks, S. Corbet, and R.
Pywell, “Compartmentalization

in plant-insect flower visitor
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Network B: Data from
Hestehaven, Denmark — 42
pollinators, 8 plants, and 79
mutualistic connections [A. C.
Montero, “The ecology of
three pollinator network,”
Master thesis, Aarhus
University, Denmark (2005)]
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Data from 59 such networks are currently available: http://www.web-of-life.es
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Nonlinear Dynamical Network
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Yi =&; (l)c/ T 0 =t=1 (r =0: structure has no effect; # = 1: structure is important) °

g; =1 if plant/pollinator i and pollinator/plant j are connected; O otherwise;
P.,A, — Abundance of ith plant and ith pollinator;

S,,S, — numbers of plants and pollinators;

a® a™®

;o7 — 1ntrinsic growth rates of ith plant and ith pollinator;

B, B, — Intraspecific and interspecific competition strength (5, >> ,);

Up,u, — immigration of plants and pollinators;

¥, — strength of mutualistic interaction;

K, — pollinator decay rate - bifurcation parameter
* Lever, Nes, Scheffer, and Bascompte, “The sudden collapse of pollinator communities,” Ecol. Lett.

17, 350-359 (2014)

* Rohr, Saavedra, and Bascompte, “On the structural stability of mutualistic systems,” Science 345,
1253497 (2014).

 J.-J. Jiang, Z.-G. Huang, T. P. Seager, W. Lin, C. Grebogi, A. Hastings, and Y.-C. Lai, “Predicting
tipping points in mutualistic networks through dimension reduction,” PNAS (Plus), in press



% Forcing due to Human Activities

Cause of perturbation: global

warming caused climate change,

excessive use of pesticides leading

to death of pollinators, loss of Node loss
habitats due to pollution, etc. @ -

Bipartite mutualistic network
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