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Electronic supplementary material A (table 2)
Species-specific data

List of study species together with taxonomical and growth form affiliation, and data source
provenance (table 2). Also, scores of several estimated parameters and means of
variables of interest to the study. g is the scaling exponent of the power relation of leaf mass
and leaf area (LM = o LA, calculated # and 95% ClI limits are shown). R? is the goodness-of-
fit of the RMA regression between (log)LA and (log)LM used to estimate . Sample size is
the number of leaves where LA and LM were measured separately. LM, LA and SLA
(specific leaf area, LA/LM) are the arithmetic means of those variables for each species.
LAvar is the ratio of LA of the largest to the smallest leaf of each species. SLAyar shows the
proportional change of SLA that would occur across the range of observed leaf sizes of each
species (based on the ratio of the largest to the smallest leaf ) calculated from the RMA
regression parameters (a and f) obtained for each species. Growth form categories: T, tree; S,
shrub; V, vine; H, herb; G, grass. Leaf habit in parentheses: (d), deciduous; (e), evergreen;
(sd), semi-deciduous. See table 1 for full reference of each data source.
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Electronic supplementary material B
Statisticsto calculate the effects of growth form, ecosystem of origin and phylogeny on beta scores

To investigate whether g differs between growth forms, we divided our set of species into
trees, vines, shrubs, forbs and grasses, and each group was subsequently split into evergreen
and deciduous leaf habit type. Owing to significant heteroscedasticity and unbalanced sample
size between groups, we used a parameter-free Kruskal-Wallis ranks analysis to compare
scaling exponents among growth forms. Similarly, we grouped our dataset as a function of the
ecosystem of origin (wetlands, tundra-alpine, tropical seasonal forest, tropical rainforest,
temperate forest, mediterranean shrublands or gardens) and compared the scaling exponents
of each habitat by a Kruskal-Wallis test. All other statistics were performed with SPSS v.13.0.

Species are not independent observations and are related to each other through shared
ancestry. To investigate the effect of common ancestry on g scores we proceeded as follows.
Nomenclature and family affiliation of our study species were checked against the Missouri
Botanical Garden’s VAST nomenclatural database (W3Tropicos,
http://mobot.mobot.org/W3T/Search/vast.html). We then built a pruned phylogenetic tree of
the seed plants with the study species as terminal tips using the maximally resolved seed plant
tree available in Phylomatic (http://www.phylodiversity.net/phylomatic/). The resulting tree
lacks an estimation of accurate distances between related nodes (i.e. assumes equal branch
lengths) assuming equal branch lengths can result in biased estimates of phylogenetic
distances between taxa when intervening terminal taxa are missing. Although phylogenetic
independent contrasts are robust to the equal branch lengths assumption, phylogenetic signal
tests are not (Ackerly 2000). Thus, we calibrated the tree by dating the nodes with the Branch
Length ADJustment function (BLADJ) of the PHYLOCOM package (Webb et al. 2006).
BLADJ assigns branch lengths on the basis of clade age estimates (Wikstrom et al. 2001),
with undated nodes assigned equal branch lengths between nodes for which age estimates are
available. We thus obtained a node-dated tree, calibrated in millions of years, which was used
as the input tree in a phylogenetic signal analysis.

To test for phylogenetic inertia in the evolution of £ scores, we used the analysis of traits
(AOT) module of PHYLOCOM. AOT calculates divergence—convergence degree at each
internal node of the tree. Trait means of daughter nodes are computed from the arithmetic
mean of the tips of the tree that are linked by ancestry to the daughter node. Then the standard
deviation between trait means of daughter nodes is used as a proxy of the degree of
divergence at the focal node (i.e. divergence size). High standard deviations between daughter
node arithmetic means indicate divergence, whereas the opposite indicates phylogenetic
conservatism at that particular bifurcation. Significance of divergence size is estimated by
randomly permuting trait values across the tips of the phylogeny. In total, 10 000
randomizations were conducted, and the placement of each node-level divergence size score
within the distribution of the scores of the 10 000 randomizations was used to qualify
divergence size at each node as either significant divergence (node-level divergence size at
the 5% higher tail of the 10 000 values), significant conservatism (node-level divergence size
at the 5% lower tail of the 10 000 values) or nonsignificant change. AOT computes tree-wide
conservatism by averaging the node-level scores of divergence size, and tests its statistical
significance as explained above. Phylogenetic uncertainty and the presence of polytomies in
the input tree may cause biases in phylogenetically explicit analyses. Therefore, although
AQOT procedures are assumed to be robust to the presence of ‘soft’ polytomies (Webb et al.
2006), we resolved polytomies in the tree by randomly generating 100 fully resolved trees
using MESQUITE (Maddison & Maddison 2006). We then re-sampled 50 of the 100 fully
resolved trees randomly and run AOT again separately for each of those 50 trees. This
allowed us to check the robustness to phylogenetic uncertainty of our tree-wide conservatism
estimate.
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Figure 5. Scatter plots of the 8 RMA slope, and p value of the
likelihood ratio test against $=1, against log-scaled sample
size (n), range of leaf area variation (ALA) and goodness of fit
(r?). Dots are species. Reference line in () and (b): §=1.10
(mean ( of the 157 species). No simple regression model
explained a significant fraction of any scatter.
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Influence of several statistical traits of the compilation on beta scores and significance testing
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