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Functional traits are morphological characters that strongly 
influence performance of organisms.  

McGill, Enquist et al. 2006，ECOLOGY 
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Plant traits and life history relationship 

Westoby, M et al ,2002，Annu.Rev.Eco.Syst 



Functional traits and community structure 

1. Abundance 
2. Demography 
3. Decompositions rate 
4. Ecological interactions 
5. Net primary productivity 
6. Disturbance 
7. Classification of trait groups 
8. Succession 
9. Invasion resistance 
10…… 
 

William K. Cornwell,et al,2010,J ECOL 
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AGB = Above Ground Biomass (Mg) 



Seed size Plant maximum height 

Leaf mass per area 
Wood density 



Research questions 

How do functional traits vary at the community level? 
 
What determinate the distribution pattern of functional traits 
at the community level? 



Logged, mapped and indentified 

Study sites  

20 ha 
94,856 individuals 
334 species 
Elevation from 710.5m to 866.8m 

Chinese Forest Biodiversity Network 



Plant maximum height 
Seed mass 
Wood density 

Leaf maximum length× maximum width × 0.7 

 (Kraft, Valencia et al. 2008; Cornwell and Ackerly 2009)  

Leaf area 

Seed information database 

XTBG seed bank 
KIB seed bank 

www.worldagroforestrycentre.org/ 
 http://www.try-db.org/ 

 

http://www.worldagroforestrycentre.org/
http://www.try-db.org/
http://www.try-db.org/
http://www.try-db.org/


Trait Individual  subplot 



Valley 
 (slope< Smean，Elevation<Emean)  

Low slope  
(slope≥Smean，Elevation<Emean) 

 High slope 
 (slope≥Smean，Elevation≥Emean，concavity>0)； 

High gully  
(slope≥Smean，Elevation≥Emean，concavity<0) 

High plateau 
 (slope≤Smean, Elevation≥Emean，concavity>0) 

Gap 
(Canopy cover less than 50%). 

 (Harms, Condit et al. 2001, J ECOL ).  

From academic dissertation of Hu Yuehua,2010 



  Seed mass   

Distance to ridge   -0.2*** 

Distance to valley   0.19*** 

Elevation   0.21*** 

Density of stems   0.31*** 

Convex 0.21*** 
Aspect 0.37*** 

Pearson’s correlation coefficients  





    Distance to ridge   Distance to valley   Elevation   Density of stems   Convex Aspect 

Max. plant height   NS   -0.34 -0.32 NS   -0.26 NS 

Leaf area   0.32 -0.21 -0.09 -0.2 -0.31 NS 

Seed mass   -0.2 0.19 0.21 0.31 0.21 0.37 

Wood density   -0.27 0.12 0.12 0.4 0.31 0.29 

The Pearson’s correlation coefficients for mean subplot traits value and environmental variables 





Mechanism Mechanisms  



Two many things 
Divide 
Red error 

Habitat associations  

Kruskal-Wallis chi-squared = 84.1964,  
df = 5, p-value < 2.2e-16 

Duncan Mean value N Habitat type 

A 0.6625 91 High slope 

A 0.6495 90 High plateau 

A 0.6464 57 High gully 

B 0.6208 140 Valley 

B 0.6159 31 Gap 

B 0.6188 91 Low slope 

B A B B A A B A A A B B 



NG Swenson,et al, 2010, ECOLOGY 



Functional traits are not randomly distributed at the community 
level but the result of environmental filtering. 

 
Habitats have a better resources availability tend to favor traits 

are fast growing while in “poor” habitats they are more 
tolerant! 

 
 
Implications: 
Functional trait can be used to explain species coexistence 

mechanisms and conservation. 
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