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Figure S1. a) Relationship between species scores on principal component axes representing climate variables, i.e.,  Climate PC1 (a) and Climate PC2 (b) and latitude for 328 species-site combinations representing 246 unique species across the continental USA and northern Mexico. The blue lines represent fitted linear regressions with 95% confidence interval (gray band). 
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Figure S2. Mean correlation coefficients (r values) ± standard error) for significant associations of traits with site climates, for 328 species’ site combinations sampled from 16 ecosystems of the continental USA and northern Mexico. Mean annual and growing season climate variables for: temperature (MAT and GST, respectively), precipitation (MAP and GSP), potential evapotranspiration (MAPET and GSPET), and aridity (MAAI and GSAI). Letters above each bar indicate significant differences among mean annual or growing season mean variables based on Tukey comparisons, such that; bars with different letters within mean annual or growing season mean variables are significantly different at P < 0.05 (Table S11). Asterisks above the bars indicate significant differences between growing season and mean annual values (ANOVAs; p<0.05; Table S11). 


Methods S1: Methods for trait measurements

Leaf epidermal morphology traits
For epidermal morphology traits, up to 10 leaves (depending on the leaf size; not all were needed, but the number allowed us to repeat the procedure for hard to work with leaves) were sampled per individual and fixed in FAA 37% (48% ethanol: 10% formalin: 5% glacial acetic acid) for at least two days.
[bookmark: _Hlk222348763]We quantified six epidermal morphology traits on micrographs taken of clear nail varnish impressions of the middle-third section of the abaxial and adaxial surfaces (Medeiros et al. 2019) of one representative leaf per individual, using the software ImageJ (Schneider et al. 2012). From each micrograph, we manually measured: the stomatal and trichome densities (d and t, respectively), stomatal area (s), and epidermal pavement cell area (e), and calculated the stomatal index (i, the number of stomata divided by the sum of epidermal pavement cells and stomata) and the maximum theoretical stomatal conductance (gmax) (Sack et al. 2006; Franks and Farquhar 2007; Sack and Buckley 2016; Medeiros et al. 2019; Baird et al. 2024). To determine whole leaf-level trait values, for cell dimensions, we calculated the arithmetic mean of the abaxial and adaxial values, and for cell densities and gmax, we calculated the sum of abaxial and adaxial values. The stomatal ratio (SRpropAd) was calculated as the abaxial d divided by the sum of the abaxial and adaxial d for each leaf and used to classify the individuals according to their stomatal distribution into hypostomatous (SRpropAd = 0), hyperstomatous (SRpropAd = 1) or amphistomatous (0 < SRpropAd < 1 ) (Muir 2015, 2018).

Leaf structure traits
[bookmark: _Hlk222499551]For the 12 leaf economics and structure traits, we measured three leaves of small, medium and large sizes per individual. First, we separated the leaf lamina from the petiole using sharp razor blades. The saturated mass of the leaf lamina was measured using an analytical balance (0.01 mg) and the leaf thickness (LT), which represents the average of three measurements taken at the base, middle and top thirds of each saturated leaf, was measured using digital calipers (0.01 mm). The leaf area (LA) was measured using a flatbed scanner and analyzed with the software ImageJ (Schneider et al. 2012). After scanning, leaves were oven-dried at 70º for 72 h before measurement of dry mass. The leaf mass per area (LMA) was calculated as lamina dry mass divided by LA (Pérez-Harguindeguy et al. 2013). The leaf density (LD) was calculated as LMA divided by LT; saturated water content (SWC) as saturated mass minus dry mass divided by dry mass; saturated water mass per area (SWMA) as the saturated mass minus dry mass divided by saturated area; leaf dry matter content (LDMC) as dry mass divided by saturated mass; and percentage loss in area and thickness after drying (PLAdry and PLTHdry, respectively) as the percent decline in area from saturated to dry leaves (Witkowski and Lamont 1991; Ogburn and Edwards 2012; Pérez-Harguindeguy et al. 2013; Medeiros et al. 2019).
The saturated mass of the petiole was measured using an analytical balance and the length and diameter of its vertical and horizontal axes at the base, middle and top, were measured using digital calipers. The petiole area (PA) was calculated as: , and the petiole mass per area (PMA) was calculated as the as petiole dry mass divided by the PA. We calculated the ratio of petiole area to leaf area (PA:LA), petiole area to leaf dry mass (PA:dry mass).

Stem structure and allocation traits
We quantified two wood economics and structure traits. The wood density (WD) was measured from 5-cm branch segments after bark removal using the water displacement method (Pérez-Harguindeguy et al. 2013). Branch segments were immersed in water and the mass of the displaced water was recorded; branch segments were then oven-dried at 70º for 120 h and their dry mass was measured. WD was calculated as the segment dry mass divided by the mass of displaced water. From one saturated terminal branchlet per individual, the Huber value (HV), was calculated as the sapwood to leaf area ratio. The sapwood area (SA; m2) was calculated as the area of a circle, , where r = the radius of the stem cross-section after the bark was removed, and the leaf area as the sum of the areas of the leaves attached to the branchlet (SL; cm2) (Zuleta et al. 2022). We calculated the bark thickness (BT) as the difference in stem cross-sectional diameter before (Dwb) and after (Dwob) bark removal divided by 2.

[bookmark: _Hlk222522919]Leaf elemental and isotopic composition
We quantified 26 leaf composition traits from a mixture of 10-20 ground oven-dried leaves per individual. The concentrations of elemental leaf nitrogen and carbon per mass (Nmass and Cmass, respectively) and carbon isotope discrimination (Δ13C) were determined by continuous flow dual isotope analysis (Center for Stable Isotope Biogeochemistry, University of California, Berkeley; CHNOS Elemental Analyzer interfaced to an IsoPrime100 mass spectrometer) (Fry et al. 1996; Kaklamanos et al. 2020).  The concentration of N was converted from mass to area basis (Narea) by multiplying by LMA. The carbon isotope discrimination (Δ13C; in parts per thousand, ‰) was calculated following Farquhar and Richards (Farquhar and Richards 1984), assuming Δ13Cair of -8 ‰ (NOAA Global Monitoring Laboratory 2018) for the samples collected before 2019 and -8.5 ‰ for those collected between 2021 and 2023 (Fiorella et al. 2021). The concentrations of four macronutrients (potassium, calcium, phosphorus and magnesium) and 15 micronutrients (iron, boron, manganese, sodium, zinc, copper, molybdenum, cobalt, aluminum, arsenic, cadmium, rubidium, strontium, selenium and nickel) per leaf mass were determined using high throughput elemental profiling [ionomics (Salt et al. 2008)] by the USDA-ARS/Danforth Center Ionomics facility at the Donald Danforth Plant Science Center. The total chlorophyll concentration per leaf area was measured using a SPAD meter (Chl) [SPAD-502, Konica Minolta, Japan; SPAD units; (Monje and Bugbee 1992)]. We also calculated the ratios between leaf N and P concentrations (N:P) and C and N concentrations (C:N).

Plant hydraulic traits
We quantified three hydraulic traits. The turgor loss point (πtlp) was measured from two leaves per studied individual. We used vapor-pressure osmometers (Vapro 5520 and 5600, Wescor, US) to obtain the osmotic concentration of the leaves and used calibration equations to estimate πtlp (Bartlett et al. 2012).
	For three to seven of the most abundant species at eight sites (34 in total), we measured the leaf hydraulic conductance at leaf water potential of -0.1 MPa (K0.1) and the water potential at 80% decline in K0.1 (YK0.1_80). We used the pressure-drop hydraulics flowmeter, a low-cost and portable alternative to the evaporative flux method, for the determination of leaf hydraulic conductance (Scoffoni et al. 2008, 2011; Melcher et al. 2012). For angiosperms we measured individual leaves, and for gymnosperms we measured shoot tips with many needles. The excised leaves were connected to calibrated resistance tubing and, under high light conditions, the pressure difference across a manifold connecting a source of water and the leaf sample was determined. We calculated the leaf hydraulic conductance as the light-acclimated steady-state transpiration flow rate of excised leaves divided by the leaf water potential (Scoffoni et al. 2008). The leaf water potentials were determined using a Scholander pressure chamber (0.001 MPa resolution; Plant Moisture Stress model 1000; PMS Instruments Co). We present K0.1 in terms of LA (mmol.m-2.s-1.MPa-1). For Angiosperms, the LA was determined following the same procedure described in the “Leaf economics and structure traits” section; for Gymnosperms, it was estimated as the dry mass of the needles/ LMA. We built vulnerability curves from the paired hydraulic conductance and water potential measurements made on increasingly dehydrated leaves from which we estimated the K0.1 and the water potential of 80% decline of K0.1 (YK0.1_80). We estimated the linear, logistic, sigmoidal and exponential fits for the vulnerability curve of each species using the anneal function of the ‘likelihood’ package [version 1.8 (Murphy 2022)]. The model with the lowest AICc (Akaike Information Criterion corrected for small sample sizes) score for each species was chosen as the best-fit to estimate hydraulic parameters. If the AICc of the best-fit model was ≥ 2 below the other models, we visually chose the model which fit more points across water potentials (Burnham and Anderson 2004). 

Photosynthesis traits
We quantified six photosynthesis traits. For 1-12 of the most abundant species at six sites, we also estimated the Vcmax area and Jmax area using portable photosynthesis systems (LI-6400XT, LI-COR, Lincoln, NE, USA) to generate photosynthetic CO2-response curves (A-Ci curves) by measuring the net photosynthetic rate of a leaf at a series of concentrations of reference CO2 (400, 300, 200, 100, 75, 400, 400, 600, 900, 1200, 1500, and 1700 ppm) under a constant temperature (fixed at ambient conditions), photosynthetic flux density (1600 µmol m-2 s-1), and cuvette air flow rate (500 µmol s-1). We used the fitaci function of the ‘Plantecophys’ package [version 1.4 (Duursma 2015)] to fit A-Ci curves and estimate the corresponding values. For two additional sites, WFDP and RPFS, we compiled data for three species from published papers (49 species in total) (Pallardy et al. 2020; Gu et al. 2010). See Zhao et al 2026 for a detailed description (Zhao et al. 2024).
	Based on nutrient composition, isotope ratio and stomatal data, we derived additional modelled trait values time-integrated photosynthetic assimilation per area (Aarea) and stomatal conductance (Gcleaf) (Franks et al. 2009; Domingues et al. 2010; Medeiros et al. 2019) and calculated the Gcleaf to Gmax ratio (Gcleaf:Gmax) (McElwain et al. 2016) and the Gmax to Narea ratio (Gmax:Narea) (Wright et al. 2001).

Plant size
The maximum height (Hmax) and seed mass (SM) were extracted from the TRY database (Kattge et al. 2020). 
TRY Refs to add for Hmax and SM:
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