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Coordination exists between tree allometrics
and functional traits, finds study

February 22 2023, by Zhang Nannan
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The Kendall's Tau correlation (y-axis) between six plant functional traits and the
expected height of 14 tree species across 10 reference stem diameters (x-axis). A
total of 10,000 expected heights for each species were generated for each
reference stem diameter, which were generated by sampling the posterior
distribution of the parameters from the allometric models. The points represent
the median of the 10,000 correlations and the bars indicate a 95% confidence
interval. Filled points indicate that a correlation of zero is not included in the
95% confidence interval and open points indicate a correlation of zero is
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included in the 95% confidence interval. Credit: Ecology and Evolution (2023).
DOI: 10.1002/ece3.9804

Plant ecologists have identified a number of functional traits that
indicate where species fall along an ecological strategy spectrum from
acquisitive to conservative species. Plant architecture and allometries are
indicative of life-history strategies.

In a study published in Ecology and Evolution, researchers from the
Xishuangbanna Tropical Botanical Garden (XTBG) of the Chinese
Academy of Sciences and University of Notre Dame investigated the
extent to which commonly measured functional traits predict tree
architecture in a tropical forest. Specifically, they tested whether
conservative functional trait values (i.e., dense wood, heavy seeds, slow
leaf economics) are associated with trees that are shorter in stature and
have larger crowns at a given stem diameter.

The researchers wanted to find out whether there was a relationship
between tree allometries and functional traits. They focused on 14
dominant tree species in a tropical rainforest (in the El Yunque National
Forest, Puerto Rico) that experiences repeated tropical storms and
hurricanes, which may select for species with coordinated trait axes and
allometries.

They found that there was no interspecific variation in allometric slopes,
but there was inter-specific variation in intercepts. These intercepts were
correlated with a leaf, stem and wood traits, with conservative values
associated with species that have shorter heights and wider crowns for a
given stem diameter.

Species varied in their allometric intercepts, but they did not vary in
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their allometric slopes for both height—trunk diameter and crown
radius—trunk diameter relationships. The variation in allometric
intercepts and not slopes indicated that interspecific differences in tree
architecture in the forest were due to intercepts and not interspecific
differences in the proportional increase in height or crown size for a
given increase in trunk diameter.

Finally, the interspecific variation in allometric intercepts and overall
tree architecture across sizes could be predicted by a handful of
functional traits.

"The results suggest that whole plant architecture and functional traits
are correlated in the trees studied and their integration should provide
insights into how integrated phenotypes are related to tree life history
and demography," said Yang Jie of XTBG.

More information: Jie Yang et al, Height and crown allometries and
their relationship with functional traits: An example from a subtropical
wet forest, Ecology and Evolution (2023). DOI: 10.1002/ece3.9804
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