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Overview é.
ÅHow do so many species coexist in 

the tropics?

ÅResource partitioning; the horizontal 
light gradient

ÅMechanisms of resource 
partitioning; trade-offs and the 
carbon balance of the plant

ÅLeaf traits; consequences for growth 
and survival



High species richness in tropical forests

ÅOrigin

ÅMaintenance



How do so many species coexist?

ÅDensity-dependent mortality (Janzen 1970)

ÅIntermediate disturbance (Connell 1978) 

ÅChance (Hubbell & Foster 86)

ÅRecruitment limitation (Paccala & Hurt 1995)

ÅNiche partitioning (MacArthur 1969)

1. Coexistence



Resource partitioning: 

three conditions

1. Spatial or temporal gradients 

in resources

2. Species compete for limiting 

resources

3. Species is most abundant 

where it is the best competitor



Horizontal gradient
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1. Resource partitioning 

Poorter & Arets (2003)



Coexistence along the horizontal light gradient:

two regeneration strategies

shade tolerant spp in understorey

®
predictable low irradiance 

®

high survival important

pioneer spp in gaps

®
ephemeral high irradiance 

®

high growth important

2. Trade-offs



Trade-offs explaining coexistence 

along the horizontal light gradient

2. Trade-offs

Kitajima & Poorter (in press)

Åbetween traits
r-K (MacArthur & Wilson 1967)
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A case study; Bolivia

4 ecoregions, 4 sites 

Intermezzo: site


