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Variation in allocation vs. organ level traits in tropical seedling communities in tropical China 
and Puerto Rico.
MARIA NATALIA UMANA1, CAICAI ZHANG2, MIN CAO2, LUXIANG LIN2, NATHAN SWENSON1 
1University of Maryland, Biology, 20742, College Park, USA
2Chinese Academy of Sciences, Xishuangbanna Tropical Botanical Garden, 650223, Kunming, China

Community assembly is the result of individual-level interactions with the environment and how these interactions vary within and 
across populations and species. Uncovering the role of intra- and inter-specific trait variations represents a major challenge for 
understanding the forces dictating individual interactions that drive community structure and dynamics. Here we aim to evaluate the 
role intraspecific allocation-related and organ-level traits and its contribution to functional beta diversity across seedling communities 
and how it is linked to trait variation partitioning across three ecological levels (among species, populations and individuals). 
The work was accomplished by measuring allocation, organ-level traits and growth rates on thousands of individuals in two seedling 
censuses in Puerto Rican and Chinese rainforests. Functional beta diversity analyses and variance partitioning analyses were 
implemented at three ecological scales (species, populations and individuals).
We found that the inclusion of individual level traits increased trait dispersion within and between seedling communities and this 
effect was magnified for allocation related traits. Consistent with this, we found that the majority of the variation in allocation related 
traits was between conspecific individuals in populations rather than between species while most of the variation in organ level traits 
were found between species. Thus, environmental context dependency in phenotypes was highest in allocation traits indicating that 
adjustments in allocation likely plays a large role in dictating of intra- and inter-specific interactions within and across communities. 
In sum, our results show that the increases in trait dispersion due to intra-specific variation are not only happening at local scales, 
but functional turnover between local assemblages increases due to intra-specific variation. In addition, we found that the functional 
turnover is linked to two major phenotypic axes of variation, allocation and organ-level traits, that constitute two contrasting strategies 
for responses to biotic and abiotic contexts: one, highlights ecological differences among individuals, the other highlighting ecological 
differences among species. Considering only one of these two trait types would lead to an incomplete understanding of community 
dynamics.
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Disentangling different sources of intraspecific functional trait variation in a subtropical rain 
forest
I FANG SUN, E PING RAU 
National Dong Hwa University, Natural Resources and Environmental Studies, 97401, Hualien, Taiwan

Background: In recent year, many studies have demonstrated that intraspecific trait variation (ITV) accounts for a considerable portion 
of total trait variation, significantly influences the outcome of competition and may play an important role in processes of community 
assembly. Intraspecific trait variations can arise from several possible sources, such as genetic variation between individuals, phenotypic 
plasticity in response to environmental conditions and ontogenetic change over developmental stage. 
Method: In order to understand the contribution of different sources of intraspecific trait variation and its implication on community 
assembly, we conducted a community-wide study by collecting leaf traits of the same individuals from 22 tree species in 2009 and 2014, 
respectively, in a subtropical rain forest in Fushan Forest Dynamics Plots, Taiwan.
Result: Our preliminary results showed that interspecific trait variation was considerably larger than intraspecific trait variation in the 
Fushan forest community; however, both ITV arising from individual difference (genotype) and between-year difference (phenotypic 
plasticity) were still shown to be significant, indicating that they are likely to play a role in community assembly and other processes. In 
addition, detailed analysis showed that the source of ITV varied considerably between each species, but ITV was contributed mainly by 
individual difference. Furthermore, phenotypic plasticity appeared to have high consistence across traits: species with higher plasticity 
for one trait tend to have higher plasticity in other traits as well.
Discussion/Conclusion: The fact that phenotypic plasticity contributed less in ITV than genotypic variation in Fushan tree community 
suggest that environmental conditions may have a strong filtering effect on trait variation. Another possibility is that environmental 
change was not large enough between the two sampling period (5 years) to produce significant, observable plastic response for these 
traits. Both hypotheses require further investigation, and more refined environmental data would be needed to directly link trait 
variations to plastic response to environmental conditions.
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Xtrawood: refining estimation of tree above ground biomass using wood specific gravity 
variations and tree structure
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Background: Tree above ground biomass (AGB) is currently estimated by tree-level allometrical models that take into account, tree 
volume estimated from proxy variables of tree size (DBH) and species average wood specific gravity (WSG). These methods are 
common and realistic from a practical point of view. However, they do not take into account deviance from fixed allometrical 
trajectories and spe-cies or tree level WSG variations. Here, we present Xtrawood software that allows computation of tree AGB 
according to structure and WSG variations.
Method: Xtrawood reconstructs tree structure and integrates WSG variations by merging tree structure and WSG data measured 
at different position in trees, leading to the computation of global AGB and visualization of WSG variation along tree structure. Tree 
structure is measured according to stem dimensions (length, diameter) and positions within tree, and encoded in Multiscale Tree 
Graph format (MTG). WSG data is made of radial WSG profiles (1 measure each 0,5 cm from pith to bark) sampled at different heights 
within whole tree. Xtrawood output are illustrated using a dataset collected on an Amazonian forest ‘biomass dominant species’, 
Dicorynia guianensis Amsh., also known to exhibit substantial WSG gradients along both radial and vertical axis. 9 trees ranging from 
15 to 60 cm DBH were measured by climbers. Each tree was felled and samples were collected at different positions (3 in trunk, 1 to 
5 in crown) to record WSG radial profiles.
Results: Xtrawood allows computation of tree volume, but also visualization of WSG variations in tree as well as inference of WSG 
radial profiles at different heights. Output variables are decomposed according to different tree scale and locations (axis, trunk/crown) 
and easy to extract. Xtrawood results will be compared to those of standard estimation method and can be used to identify positions 
in trees where WSG value leads to the better estimate of tree AGB.
Conclusion: Xtrawood produces AGB estimate with data from intensive measurements practices. The sampling protocol, used here, 
remains destructive and time-consuming because Xtrawood is not directly dedicated to forest managers, but to help calibration of 
realistic sampling strategies. Moreover, Xtrawood offers a way to understand relationships between tree development, WSG variations 
within tree structure and biomass accumulation in the context of natural forests or plantations. A software demo is available at coffe 
break.
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Species coexistence, inter- and intraspsecific trait variation in a tropical forest
CYRILLE VIOLLE
CNRS, Centre d’Ecologie Fonctionnelle et Evolutive, 34293, Montpellier, France

The incorporation of functional traits in community ecology has recently led to crucial advances in the understanding of community 
assembly rules. However, intraspecific trait variation still needs to be accounted for, despite its theoretical importance in species 
coexistence theory. Individual is the fundamental unit of ecological interactions. Therefore, intraspecific variation can help us to better 
understand assembly processes shaping ecological communities. In that purpose, we used variance decomposition and ratios of 
variances at different organizational levels for 19 traits measured in 4671 individuals belonging to 668 species in a tropical rainforest. 
Combined with null models, these methods allowed us to (i) quantify the relative importance of intra- and inter-specific variations for 
the assemblage of communities of tropical trees, (ii) test the relevance of individual-centred community ecology for the coexistence of 
tropical trees and (iii) infer underlying community assembly mechanisms. Intraspecific trait variance is large (39 % on average) including 
features often averaged by species only in the ecological literature (e.g. specific leaf area and canopy height). Species undergo no filter 
while individuals undergo an external filter, mainly captured by delta 15N in leaves. In addition, 16 traits are involved in the internal 
filter of the community, particularly traits associated with resistance / tolerance to herbivory. These results highlight the importance 
of intraspecific variation in the assembly of tree communities.


