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Functional Traits

The initial use of  traits-as predictors of organismal performance

Darwin C. (1859) On the origin of species

Functional traits are morpho-physio-phenological attributes which 

impact plant fitness via their effects on growth, reproduction and 

survival

Violle et al. (2007) Let the concept of trait be functional! Oikos 116, 882-892
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Dinghushan National Biosphere Reserve (1956)

Dinghushan Forest Ecosystem Research Station (1978)

South China Botanical Garden, Chinese Academy of Sciences

Guangdong Province, southern China



Buddhist temple-more than 1300 years 

Dinghushan-sacred mountain

Natural forest not disturbed-more than 400 years



Functional traits and distribution habitats 

of three congeneric (Syzygium) tree species

S. cuminiS. szemaoense S. Latilimbum

Young secondary forestHeavily disturbed  forest Mature forest   



Functional traits associated with photosynthesis and hydraulic conductance

are key factors underlying the distribution of the three Syzygium tree species

Zhu et al. (2015) Functional Plant Biology 42, 423-432

Hydraulic traits Photosynthetic traits



Ferns distributed in contrasting light habitats

Ferns in disturbed forests (FDF)

Ferns in natural forests (FNF) Light conditions



Photosynthetic traits

Photosynthetic rates

Dark respiration rates

Photosynthetic N use efficiency

Photosynthetic P use efficiency



Specific leaf area

Leaf construction cost

Leaf economics traits

Leaf phosphorus content

Leaf nitrogen content



Leaf life span

Payback time
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FDF: a quick-return strategy 

FNF: a slow-return strategy

Zhu et al. (2015) Annals of Botany (accepted)



针阔叶混交林

~ 40-year > 400-year~ 70-year

The successional sere of subtropical forests in Dinghushan

Masson pine  forest

early successional stage 

Coniferous and broad-

leaved mixed forest 

middle successional stage 

Monsoon evergreen 

broad-leaved forest

late successional stage 



34 woody species from three successional forests
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Association of functional traits with forest succession

Functional traits and subtropical forest succession



Hydraulic traits



Photosynthetic traits



Photosynthetic rates

Stomatal conductance

Photosynthetic N use efficiency

Photosynthetic P use efficiency

Water use efficiency

Leaf specific hydraulic conductivity

Phylogenetically 

independent 

contrasts



Zhu et al. (2013) Plant, Cell and Environment 36, 879-891

Hydraulic efficiency and photosynthetic function play an important role in species 

distributions along succession in subtropical forests



Dinghushan– a green pearl on the Tropic of cancer



Influence of Tibetan Plateau on climate

Tibetan 

Plateau

southwest
monsoon

southeast
monsoon

subtropical
forests



The permanent plot in the mature forest of Dinghushan since 1978



Observations in the permanent forest plot of Dinghushan (1978-2010)
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Decreasing in biomass

Zhou et al. (2013) Global Change Biology 19, 1197-1210 

Increasing in number of 

individuals



20 species increased

10 species no significant change

18 species decreased

Eight community surveys（from1978 to 2010）

48 dominant tree species (account for 92% of the individuals)

Species abundances-total basal area (BA), i.e., the sum of 

the cross-sectional areas at breast-height of all individuals 

for a given species



Changes in species abundance?

Difference in functional traits

Species perform differently under global change



direct measures of species resource acquisition strategies:

Leaf nitrogen and phosphorous contents 

Photosynthetic rates

Stomatal conductance

Xylem hydraulic conductivity

 ability of trees to cope with drought stress:

Water potential at predawn

Leaf turgor loss point 

Xylem resistance to cavitation 

Leaf/sapwood area ratio

Two suites of functional traits:



Leaf phosphorus contentLeaf nitrogen content



Photosynthetic rates

Stomatal conductance



Xylem hydraulic conductivity Leaf/sapwood area ratio



Leaf turgor loss point Water potential at predawn



Li et al. (2015) Ecology Letters 18, 1181-1189

The observed change in subtropical forest composition is dominated

by increases in the abundance of species with life histories that are

selected for more rapid resource capture and more robust drought

tolerance.



Thank you！


