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Figure S1: Discrimination of the habitats using the topographic wetness index (TWI). 

The topographic wetness index is loge-transformed. Analysis was carried out by a 

comparing habitats within each forest site using an unpaired Student’s t test.
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Figure S2: The 21 selected species’ phylogeny. We constructed the phylogenetic tree 

for the selected focal species using the Paracou database (version of 30/08/2021) as 

the backbone phylogeny. The phylo.maker function from the V.PhyloMaker package in 

R was used to generate the phylogenetic tree. The GBOTB.extended tree and 

nodes.info.1 were used as parameters. The resulting phylogenetic tree was prepared 

for visualization using the fortify function from the ggtree package in R. ‘NA’ in the 

legend represents all the tropical tree species in Paracou.
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Figure S3. Indval values for the studied species. 

(A)  for the six specialist species of Terra firme habitat; (B) for the nine specialist 

species of seasonally flooded habitat; and (C) the Indval value difference for the 

generalist species (Indval in SF - Indval in TF). We note that even among generalists 

some species tend to be more affiliated to Terra firme (colored in red) and some 

species tend to be more affiliated to seasonally flooded soils (colored in blue). 
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Figure S4: Variation of leaf trait values among species. 

From top-left to bottom right, leaf traits include minimum leaf conductance (gmin, mmol.m-2

.s-1), turgor loss point (TLP, MPa), leaf saturated water content (LSWC, g.g-1), major vein 

density (MajVLA, cm.cm-2), stomatal density (SD, mm-2), leaf nitrogen (Nitrogen, %), leaf 

carbon (Carbon, %), leaf phosphorus content (Phosphorus, g.kg-1) and leaf potassium 

(Potassium, g.kg-1). Boxplots are colored by the median value. Habitats preference of the 

species (SF, seasonally flooded and TF, Terra firme, generalist) are indicated by different 

colors.
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Figure S5: Scatter plots showing the relationship between DBH and leaf traits for 21 

species. From top-left to bottom right, leaf traits include minimum leaf conductance (gmin, 

mmol.m-2.s-1), turgor loss point (TLP, MPa), leaf saturated water content (LSWC, g.g-1), 

major vein density (MajVLA, cm.cm-2), stomatal density (SD, mm-2), leaf nitrogen 

(Nitrogen, %), leaf carbon (Carbon, %), leaf phosphorus content (Phosphorus, g.kg-1) 

and leaf potassium (Potassium, g.kg-1). Each point represents an individual observation, 

colored by its species identity. The lines represent the mixed-effect model fits with 

species as random effect. 
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Figure S6: The Dawkins index classes of crown position. As suggested by Alder and 

Synnott 1992, Index 1 : no direct light; Index 2 : medium lateral light (crown lit only on one 

side); Index 3: vertical light (10-90 %); Index 4: full vertical light (>90 % of the vertical 

projection of the crown is exposed to vertical light),  Index 5: the crown is completely 

exposed to vertical and lateral light in a 90° cone surrounding the crown. 
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Figure S7: Trait variation according to the Dawkins index classes of crown position. Leaf 

traits are loge-transformed and include: minimum leaf conductance (gmin, mmol.m-2.s-1), 

turgor loss point (TLP, MPa), leaf saturated water content (LSWC, g.g -1), major vein 

density (MajVLA, cm.cm-2), stomatal density (SD, mm-2), leaf nitrogen (Nitrogen, %), leaf 

carbon (Carbon, %), leaf phosphorus content (Phosphorus, g.kg-1) and leaf potassium 

(Potassium, g.kg-1). Boxplots are colored by the median value. Analysis was carried out by 

one-way ANOVA followed by Tukey’s post hoc test.
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Figure S8:  Principal components analysis (PCA) among eight leaf traits for 552 trees 

belonging to 21 studied species (n=552): leaf carbon content (Carbon, %), minimum leaf 

conductance  (gmin,  mmol.m-2.s-1),   leaf  potassium content  (Potassium,  g.kg-1),  leaf 

saturated water content (LSWC, g.g-1), major vein density (MajVLA, cm.cm-2),  leaf 

nitrogen content (Nitrogen, %),  leaf phosphorus content (Phosphorus, g.kg-1) and  leaf 

turgor loss point (TLP, MPa). Individuals are colored according to (A) their preferences, 

green for generalist species, blue for seasonally flooded specialists, and brown for terra 

firme specialists, (B) the habitat of collect where the tree was sampled, blue for seasonally 

flooded habitat, and brown for  terra firme habitat. Confidence intervals ellipses were 

computed at 85 % around habitat preference.
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Figure S9: Trait contributions to first four principal component axes among leaf traits. 
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Figure S10: Principal components analysis with the third axis.

PCA among eight leaf traits for 552 trees belonging to 21 studied species (n=552).
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Figure S11:  Spearman correlation coefficients among leaf traits for each category of 

species preference. 

Non-significant correlations are crossed. Pairwise tables of the correlation coefficients 

and of the associated p-values are shown in Table S5. Leaf traits for the 21 studied 

species (n=552) divide among species preference include: minimum leaf conductance (g

min, mmol.m-2.s-1), turgor loss point (TLP, MPa), leaf saturated water content (LSWC, g.g-1

), major vein density (MajVLA, cm.cm-2), leaf nitrogen content (N, %), leaf carbon content 

(C, %), leaf phosphorus content (P, g.kg-1) and leaf potassium content (K, g.kg-1). 
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Table S1. Sampling sites supplementary information. 
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Table S2. Individuals per species collected in the three forest sites. 
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Table S3: Species chosen for the study according to the Indicator values (Indval) within 

each habitat in French Guiana. 

Notes: Type: habitat preference of the species; SF Habitat: Seasonally flooded habitat; 

TF Habitat: Terra firme habitat; p-value for the test of Indval differences among habitats.  

Table adapted from Baraloto et al. 2021.
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Table S4: Permutational Manova analysis and post-hoc pairwise analysis.
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Table S5: Pairwise tables for the spearman correlation.

Coefficients (A,B,C) of leaf traits for the 21 studied species (n=552) according to species 

preferences. Leaf traits include: minimum leaf conductance (gmin, mmol.m-2.s-1), turgor 

loss point (TLP, MPa), leaf saturated water content (LSWC, g.g-1), major vein density 

(MajVLA, cm.cm-2), nitrogen content (N, %), carbon content (C, %), phosphorus content 

(P, g.kg-1) and potassium content (K, g.kg-1). Bold values indicate significant associated p-

values.
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Table S6: Model summary for each trait from linear mixed effect model (equation 1). For 

the categorical variable ‘Forest’, BAFOG is set as the reference category and its effects 

are captured in the intercept of the model. 
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Table S7: Tree height and tree DBH ranges.
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Appendix S1: Network analysis

Material and Methods

We explored another approach to the detection of trait coordination by using network analysis. To 
characterize trait coordination, statistically significant correlations among traits were graphically 
represented using trait covariation networks with the Igraph package (Csardi & Nepusz, 2006). 
Traits were represented as nodes and their spearman correlation as the edges linking them. As an 
indicator of network centrality the weighted degree (Dw), defined as the sum of all significant 
coefficients of correlation of a node, was calculated for each trait.. All traits were loge-transformed 
to improve the linearity of relationships.

Results

Figure  1:  Trait  correlation  networks  for  generalist  species  (a)  and  specialist  species  (b)  along  the  
topographic  wetness  index  (TWI).  Solid  black  and  grey  dashed  edges  show  positive  and  negative  
correlations,  respectively.  Correlation  strength  is  represented  by  edge  thickness.  Only  significant  
correlations are shown (P < 0.05). All traits were loge-transformed before analysis. Leaf traits include:  
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Carbon (Carbon, %), minimum leaf conductance (gmin, mmol.m-2.s-1), Potassium (Potassium, g.kg-1), leaf 
saturated water content (LSWC, g.g-1), major vein density (MajVLA, cm.cm-2), nitrogen content (Nitrogen,  
%), Phosphorus (Phosphorus, g.kg-1) and turgor loss point (TLP, MPa). All variables were loge-transformed. 
TI > 0 represents an increase in trait coordination while TI <0 represents a decrease in trait coordination.

Table 1: Weighted degree of trait networks for generalists (a) and specialist (b) species along the 
topographic wetness index (TWI).

Trait  coordination differed between generalist and specialist species along TWI (Fig. 1). For 
generalists, Dw decreased from class 1 to 4, then increased in class 5 (Dw = 36.8), and decreased 
again in class 6 (Dw = 30.5). Generally, we found more correlations between traits for generalists 
in TF habitats (in class 1 and 2) and in SF habitat (in class 5 and 6) than in the slope (in class 3 and 
4). For generalists, the most important node when considering the weighted degree, by increasing 
class, was P (in class 1), TLP (in class 2), K (in class 3), N (in class 4), P (in class 5) and K (in class 
6). Surprisingly, gmin and majVLA were the least connected traits for generalist species along TWI.

For specialist species, Dw was higher for class 6 (Dw = 65.6) than in class 1 (Dw = 39.3). DW 
increases from class 1 to 6, but we note a lower DW for class 5 (Dw = 34.6). The most important 
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node when considering the weighted degree, by increasing class, was N (in class 1 and 2), P (in 
class 3), TLP (in class 4), P (in class 5 and 6). The network in class 6 is very compact (Fig. 1).

23

197
198

199

23


	Figure S1: Discrimination of the habitats using the topographic wetness index (TWI).
	Figure S2: The 21 selected species’ phylogeny. We constructed the phylogenetic tree for the selected focal species using the Paracou database (version of 30/08/2021) as the backbone phylogeny. The phylo.maker function from the V.PhyloMaker package in R was used to generate the phylogenetic tree. The GBOTB.extended tree and nodes.info.1 were used as parameters. The resulting phylogenetic tree was prepared for visualization using the fortify function from the ggtree package in R. ‘NA’ in the legend represents all the tropical tree species in Paracou.
	Figure S3. Indval values for the studied species.
	Figure S4: Variation of leaf trait values among species.
	Figure S6: The Dawkins index classes of crown position. As suggested by Alder and Synnott 1992, Index 1 : no direct light; Index 2 : medium lateral light (crown lit only on one side); Index 3: vertical light (10-90 %); Index 4: full vertical light (>90 % of the vertical projection of the crown is exposed to vertical light), Index 5: the crown is completely exposed to vertical and lateral light in a 90° cone surrounding the crown.
	Figure S7: Trait variation according to the Dawkins index classes of crown position. Leaf traits are loge-transformed and include: minimum leaf conductance (gmin, mmol.m-2.s-1), turgor loss point (TLP, MPa), leaf saturated water content (LSWC, g.g-1), major vein density (MajVLA, cm.cm-2), stomatal density (SD, mm-2), leaf nitrogen (Nitrogen, %), leaf carbon (Carbon, %), leaf phosphorus content (Phosphorus, g.kg-1) and leaf potassium (Potassium, g.kg-1). Boxplots are colored by the median value. Analysis was carried out by one-way ANOVA followed by Tukey’s post hoc test.
	Figure S8: Principal components analysis (PCA) among eight leaf traits for 552 trees belonging to 21 studied species (n=552): leaf carbon content (Carbon, %), minimum leaf conductance (gmin, mmol.m-2.s-1), leaf potassium content (Potassium, g.kg-1), leaf saturated water content (LSWC, g.g-1), major vein density (MajVLA, cm.cm-2), leaf nitrogen content (Nitrogen, %), leaf phosphorus content (Phosphorus, g.kg-1) and leaf turgor loss point (TLP, MPa). Individuals are colored according to (A) their preferences, green for generalist species, blue for seasonally flooded specialists, and brown for terra firme specialists, (B) the habitat of collect where the tree was sampled, blue for seasonally flooded habitat, and brown for terra firme habitat. Confidence intervals ellipses were computed at 85 % around habitat preference.
	Figure S9: Trait contributions to first four principal component axes among leaf traits.
	Figure S10: Principal components analysis with the third axis.
	Figure S11: Spearman correlation coefficients among leaf traits for each category of species preference.
	Table S1. Sampling sites supplementary information.
	Table S2. Individuals per species collected in the three forest sites.
	Table S3: Species chosen for the study according to the Indicator values (Indval) within each habitat in French Guiana.
	Table S4: Permutational Manova analysis and post-hoc pairwise analysis.
	Table S5: Pairwise tables for the spearman correlation.
	Table S6: Model summary for each trait from linear mixed effect model (equation 1). For the categorical variable ‘Forest’, BAFOG is set as the reference category and its effects are captured in the intercept of the model.
	Table S7: Tree height and tree DBH ranges.

