
Why are some plant-pollinator 
networks more nested than others?

Chuliang Song
Department of Civil and Environmental Engineering, MIT

Portland, ESA Annual Meeting, August 2017
1



Media. New York Times

Science community. Science

TV series. Black Mirror
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a Perfect nested

c Real

b Random

NESTED PATTERN IN PLANT-POLLINATOR INTERACTIONS

Bascompte and Jordano, 
Annu. Rev. Ecol. Evol. Syst. (2007) 
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WHY MUTUALISTIC NETWORKS ARE NESTED?

Rohr et al., Science (2014)
Pawar, Science (2014) 4



LACK OF AGREEMENT ON SEASONALITY AND LEVEL OF NESTEDNESS
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ARE SOME NETWORKS  
MORE NESTED?
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ARE SOME NETWORKS MORE NESTED?
➤ NODF (raw nestedness measure)
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NODF CORRELATES WITH CONNECTANCE AND COMMUNITY SIZE

Song et al., J. Animal Ecology, In Press8



MAXIMUM NODF MATTERS

Test score Max  
test score Normalized score

Student A 99 100 99%

Student B 120 150 80%
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NODF CORRELATES WITH MAXIMUM NODF
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ARE SOME NETWORKS MORE NESTED?
➤ NODF 

➤ z-score of NODF. Depends on null models: 

equiprobable model 

probabilistic model 

fixed model
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REJECTION OF NULL MODEL IS EASIER WITH LARGER COMMUNITY SIZE

Song et al., J. Animal Ecology, In Press12



INCONSISTENCY OF Z-SCORE ON ALMOST OPTIMUM STRUCTURE

Adapted from Bascompte and Jordano, 
Annu. Rev. Ecol. Evol. Syst. (2007) 13



TEST OF COMBINED NESTEDNESS ON SIMULATION

Song et al., J. Animal Ecology, In Press14



ARE SOME NETWORKS MORE NESTED?
➤ NODF 

➤ z-score of NODF. Depends on null models: 

equiprobable model 

probabilistic model 

fixed model 

➤ combined NODF: NODF/(max(NODF)*C*log(S))
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COMBINED NODF IS CONSISTENT WITH CONNECTANCE AND COMMUNITY SIZE

Song et al., J. Animal Ecology, In Press16



WHY ARE SOME NETWORKS 
MORE NESTED?
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HYPOTHESIS ON ENVIRONMENTAL UNCERTAINTY VS STRUCTURAL STABILITY

May, Stability in ecosystems: some comments (1975) 18



STATISTICAL ANALYSIS ON NESTEDNESS AND SEASONALITY

Song et al., J. Animal Ecology, In Press
Data source: web-of-life.es & WorldClim

z-score of probabilistic null model z-score of fixed null model
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Song et al., J. Animal Ecology, In Press

STATISTICAL ANALYSIS ON NESTEDNESS AND SEASONALITY

Data source: web-of-life.es & WorldClim

combined NODF
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TAKE-HOME MESSAGE
➤ In line with theory on structural stability of species 

coexistence in mutualistic systems, we show that higher 
levels of nestedness are associated with highly changing or 
seasonal environments.  

➤ We show that the previous lack of agreement on this 
relationship came from an extended practice of using 
standardize measures of nestedness (z-scores) that cannot be 
compared across different networks.
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