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Reproducibility
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Did the study involve field work? Yes No

Field work, collection and transport
Field conditions

available on www.zenodo.org/record/3159488#.YBW_u3f7Tlw (DOI 10.5281/ZENODO.3159488). Leaf water potential data are available upon reasonable request to
the correspondence author. Branches wood density are from Tavares et al. (in prep). The inventory data for species selection are from the RAINFOR network
available upon request at www.forestplots.net.

For the present study we measure leaf water potential and analyse the concentrations of non-structural carbohydrates (starch and
soluble sugars) in leaves and branches of 82 tropical tree-species. Species are from six sites in the Amazon Basin with contrasting
mean annual precipitation and dry season length .

Sampling was focused on the most dominant canopy species in terms of basal area, with the total number of species sampled at each
site ranging from 9 to 31. The organisms studied are canopy trees from 82 species, 63 genera and 29 families (Supplementary Table
1). Species-level identification of all trees sampled is based on botanical vouchers previously collected and deposited in Amazon state
herbaria (AMAZ, CUZ, HOXA, INPA, UFACPZ, USZ) by RAINFOR partners. Trees are tagged and identifications were obtained from the
ForestPlots.net database (https://www.forestplots.net/; KEN, FEC, TAM, ALP and SUC) and from collaborator databases for MAN.

Our aim was to collect the most representative species in each site based on the total basal area. Inventory data from the RAINFOR
network was used to calculate the basal area in Ken, Fec, Tam, Alp and Suc, and from collaborator databases for Man. The sampling
effort varied from 9 to 31 species, accounting for between 12% to 47% of the total basal area in each site (Tab. 1). The sites which we
sampled less than 40% of the total basal area (Man, Alp and Suc) are hyperdiverse forests and lack clear species dominance (i.e.
where there are few species contributing to most of the total basal area of the plot). The high diversity, difficult logistics and high
costs of these analysis impose strong constraints on the number of species that can be realistically sampled. The sample sizes used
for our NSC measurements are in line with those used in other tropical sites and have been shown to be sufficient to capture
community-level distributions of functional traits. For example, Barros et al. (2019) sampled hydaraulic traits for 17 species and
showed that the community-level mean values did not change when extending this analysis to a total of 28 trees. Thus, our mean
NSC values are likely to well represent the evaluated communities. Whenever possible, we sampled trees of similar sizes within a
same species and site (DBH > 20 cm), and we also avoided sampling shaded trees to avoid the confounding effects of differential light
regimes.

Leaf and branch samples were obtained by a tree climber. To minimise effects of diurnal changes in NSC concentrations, samples
were obtained before sunrise in all sites, except MAN. In MAN, branches and leaves were obtained just after sunrise and always
before 8 a.m.

Plant material for NSC analyses was collected in all sites during the wetter months. For the four sites with more marked seasonality
(KEN, FEC, MAN and TAM), plant material for NSC analyses was also collected in the period of lowest monthly precipitation as
detailed in Extended Data Fig. 1 and Tab. 1.

Species collected in the wet season that did not keep their leaves during the dry season were excluded from all analysis to avoid
potential biases due to different phenological strategies.

Considering the constraints related to sample collection, transport, exportation and analyses, the experiments new analyses could
reach slightly different values. NSC concentrations and leaf water potential may vary depending on climatic conditions, also NSC
concentrations may vary depending on the method used for quantification and the laboratory where the analyses were performed.
Despite the technical challenge, all information is provided in the Methods section to allow the experiments to be reproduced.
Sample collection was performed only once for each site and season as described in Methods. Species collected in the wet season
that did not keep their leaves during the dry season were excluded from all analysis to avoid potential biases due to different
phenological strategies. The NSC content of branches and leaves was replicated twice, and the mean used as the sample NSC value
for further analysis.

This is not relevant for our study. Tree branches were collected when they met our criteria, as follow, have the leaves completely
expanded, without liana infestation or injures and not shaded. In the laboratory, the samples of each tree were identified with a
numerical code instead of the scientific name, and the NSC analyses carried out randomly.

Blinding was not relevant for our study, since knowing the identity of the trees we are sampling was important.

Parameters that were relevant at the time of sampling (precipitation and EVI) are provided in Supplementary Fig. 1 and 5.
Precipitation data is from worldclim.org/data/index.html, and the adjusts MODIS EVI product is from doi:10.5281/ZENODO.3159488.




