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Extended Data Fig. 4 | Correlations between observed effects on CWMs 
and lower 5% percentiles of community trait distributions. Correlations 
between standardized causal effect estimates (that is, effect sizes) of models 
predicting abundance-weighted means (x-axis) and lower 5% percentiles (y-axis) 
of community trait distributions in response to (a) forest loss, (b) fragmentation, 
(c) edge density, and (d) local degradation, for each study region (point colors) 

at each analyzed landscape scale (point sizes). Traits are organized by columns. 
Models for the total causal effect of each predictor have specific sets of control 
variables (see in Fig. 3). Points in the bottom-left and upper-right sides of each 
panel (as separated by dashed lines showing zero effects) illustrate similar effects 
in direction, while those in the bottom-right and upper-left sides illustrate 
contrasting effects. LMA, leaf mass per area.
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Extended Data Fig. 5 | Proportion and trait distributions of winner and 
loser species. Proportion of species that are winners, losers or have neutral 
distribution along forest loss gradients in each of the six study regions (a), and 
trait differences among them (b-f). Note that for the categorical trait, dispersal 
syndrome (f), we illustrate it by showing in the y-axis the deviation of species 
niche centroids from random expectation, that is the standard effect size (SES), 

where positive and negative values represent species significantly associated 
with more or less deforested landscapes, respectively. Regions are ordered from 
the least to the most disturbed (left-right) according to overall forest cover and 
land-use history (Extended Data Table 1). STM, Santarém; PGM, Paragominas; 
SGD, Serra Grande; PB, Paraíba.

http://www.nature.com/natecolevol
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Extended Data Fig. 6 | Principal component analysis of tree species 
functional traits across the six study regions. Ordination diagram of the first 
two axes of the principal component analysis (PCA) of tree species trait values, 
for (a) all species (N = 1,207 species and 2,520 species-region combinations) 
in six neotropical forest regions (colored polygons), and (b) only species 
occurring in at least five plots in a given region (N = 484 species and 765 species-
region combinations) which were included in our niche analysis, with colors 
representing their fate with forest loss: winners (green points) are those species 
whose distribution (that is abundance-weighted niche optimum) along forest 

loss gradients significantly deviate positively from random expectation, while 
losers (yellow points) are those whose abundance significantly decreases in 
communities embedded in more deforested landscapes, and neutral species 
(gray points) do not show significant response to forest loss. In (b), points 
representing winners and losers increase in size with species total abundance 
across plots, to highlight trait differences between dominant winner-loser 
species. Arrows indicate the direction and weighting of vectors representing the 
four continuous traits considered: WD = wood density, lnSM = logarithmic of 
seed mass, LMA = leaf mass per area, Hmax = maximum height.

http://www.nature.com/natecolevol
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Extended Data Fig. 7 | Variation in tree species composition across study plots and regions. Non-metric multidimensional scaling (NMDS) ordination of tree 
taxonomic compositional variation (Chao–Jaccard dissimilarities) among 271 old-growth forest plots in six neotropical forest regions (colors) in the Brazilian 
Amazonian and Atlantic forests (see Fig. 1).

http://www.nature.com/natecolevol
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Extended Data Fig. 8 | Variation in tree species functional traits in each study 
regions. Distribution of tree species trait values (n = 1,207 species) in the six 
study regions. Boxplots indicate the median (center line), 25–75% quartiles (box 
edges), < 1.5 times the interquartile range (whiskers), and extreme values (dots). 

Regions are ordered from the least to the most disturbed (top-down in legend) 
according to overall forest cover and land-use history (Extended Data Table 1). 
LMA = leaf mass per area.

http://www.nature.com/natecolevol
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Extended Data Fig. 9 | Variation in landscape-scale predictors across scales 
and regions. Distribution of landscape-scale predictors (rows) at each analyzed 
scale (columns) in the six study regions (colors). Boxplots indicate the median 
(center line), 25–75% quartiles (box edges), < 1.5 times the interquartile range 

(whiskers), and extreme values (dots). Regions are ordered from the least to the 
most disturbed (top-down) according to overall forest cover and land-use history 
(Extended Data Table 1).

http://www.nature.com/natecolevol
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Extended Data Table 1 | Description of the study regions

Location, sampling effort, average precipitation and land-use history and patterns of the six study regions distributed across the Amazonian and Atlantic forests in Brazil. MAP = mean annual 
precipitation. *References: 1. Berenguer et al.34, 2. Berenguer et al.22, 3. Benchimol & Peres60, 4. Pardini et al. (2009), 5. Faria et al.66, 6. Santos et al.13, 7. Mendes et al. (2016), 8. Pinho et al.65, 
9. Junior et al. (2017).
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