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Tropical forests are extremely divers. Over 300 tree species can coexist in a 
single hectare and as many as 16,000 tree species are thought to exist in 
the Amazon basin alone. Why are tropical forests so remarkably diverse? 
This is a key, yet unresolved question facing Ecology. Showcasing some of 
my and collaborators work from Bolivia and Panama, I will demonstrate how 
two of the most persisting theories explaining tropical species coexistence, 
the Niche Theory and the Janzen-Connell Hypothesis, are mutually 
compatible and I will use these examples to introduce a novel avenue of 
future research.
Niche Theory postulates that differences among species govern their 
specialization for distinct resource niches – so-called niche partitioning. I will 
show how this is true for coexisting tropical tree species and how species’ 
functional traits influence their competitive success and performance along 
combined water and light gradients. As Niche Theory is not particularly 
good at explaining why ‘stronger’ competitors do not always outcompete 
‘weaker’ ones and become locally dominant, alternative mechanisms are 
needed. This is where the Janzen-Connell Hypothesis becomes important, 
as it postulates that density-dependent mortality mediated by plant natural 
enemies -fungal pathogens and insect herbivores-, puts locally rare species 
at an advantage, preventing any one species from dominating. I will 
illustrate this by showing how natural enemies drive changes in negative-
density dependence and diversity across a tropical rainfall gradient using 
novel findings from a large field-based study in Central Panama.
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