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Family imprint reveals basin-wide patterns of Amazon forest embolism resistance
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SI Figure 1. Phylogenetic tree' of Amazonian tree genera accounting for environmental
variation by excluding forests with long dry season length in the dry fringe of Amazonia, n=
67 genera. Branches are coloured as transformed absolute mean W, values per genus.


https://paperpile.com/c/axK0AO/Whoi

Annonaceae

Fabaceae

Myristicaceae

Olacaceae

— I I
Apocynaceae
e ]
Burseraceae
— e e s s s T s s—
Euphorbiaceae
5 N B | I N s s—

Lauraceae
N I B )
Lecythidaceae
0
Q
8 -
2 — [ I —
N
o Linaceae
—
@
a
E
2 — I EE—
Meliaceae
[— — [
Moraceae

ONPAD [=1\NF )] OoONPROD [=]\SF-He)] (=1 S F-He)] [=] S F )] [=1\SEeNe] [=1 ST ")) (=] S FHe)] oNBEO [=1 S F N e)] oNPED OoONBAD (=] S F-Ne))

I B B S I
Sapotaceae
e — - e [ B e
Urticaceae
I I —
T T T L S — T T B S— T T T e —
NVX KEN1 KEN2 FEC TAP CAX TAM MAN ALP1 ALP2 suc

SI Figure 2. Distribution of widely occurring families across sites, encompassing only
families that occurred in at least 3 sites along a wide climatological gradient. Sites from ref.

>3 are ordered left to right as drier (NVX) to wetter (SUC) environments:

long dry season
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length - DSL (NVX, KEN1, KEN2); intermediate DSL (FEC, TAP, CAX, TAM, MAN) and

ever-wet aseasonal forests (ALP1, ALP2, SUC).
Fabaceae
. Fabaceae
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SI Figure 3. Distribution of Fabaceae and Non Fabaceae across the pan-Amazonian hydraulic
traits dataset >* (please see methods). Sites are ordered left to right as drier (NVX) to wetter
(SUC) environments: long dry season length - DSL (NVX, KEN1, KEN2); intermediate DSL
(FEC, TAP, CAX, TAM, MAN) and ever-wet aseasonal forests (ALP1, ALP2, SUC).
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SI Figure 4. Embolism resistance variation across all sampled families in the dataset,
regardless of sampling density across site and species. Dashed horizontal lines show mean
trait value across families. Boxplots show the 25th percentile, median and 75th percentile.
Vertical bars show the interquartile range x1.5 and data points beyond these bars are potential
outliers. The dashed vertical line shows the mean W5, across the pan-Amazonian dataset™® .
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SI Figure 5. Difference in embolism resistance (Ws,) between Fabaceae and non-Fabaceae
across Amazonian forest types: ever-wet asesonal forest, forests with intermediate dry season
length - DSL and long DSL, considering the entire dataset ** (please see methods). Statistical

differences at p<0.05 using Wilcoxon rank sum tests are displayed on the figure.
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SI Figure 6. Embolism resistance variation across sites >*, which are are ordered left to right
as drier (NVX) to wetter (SUC) environments: long dry season length - DSL (NVX, KENI,
KEN2); intermediate DSL (FEC, TAP, CAX, TAM, MAN) and ever-wet aseasonal forests
(ALP1, ALP2, SUC). Boxplots show the 25th percentile, median and 75th percentile. Vertical
bars show the interquartile range x1.5 and data points beyond these bars are potential
outliers. The dashed horizontal line shows the mean W, across the pan-Amazonian dataset.

Red points represent Fabaceae species.
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SI Figure 7. Xylem embolism resistance (‘\'s0) across angiosperm families in different biomes,
based on the global dataset from ref. *. Panels show data for: (A) woodland/shrubland, (B)
temperate seasonal forest, (C) tropical seasonal forest, and (D) tropical rainforest. Red points
indicate Fabaceae species; black points represent species of other families. Dashed lines
represent biome-wide means.
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SI Figure 8. Top: results of the geographically constrained clustering of plots based on the
combination of W5, MCWD (Mean Cumulative Water Deficit) and WTD (Water Table
Depth) for the 448 inventoried non-flooded upland moist forest plots distributed across
Amazonia sensu latissimo (see methods). Areas with very different edaphic environments -
flooded forests, white sand forests and deforested areas — are masked from the background
(see methods). Bottom: Distribution of Wy, values within each spatial cluster.
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SI Figure 9. Estimated community-weighted mean embolism resistance relationships with
(A) Maximum Climatological Water Deficit, (B) Fabaceae Relative Dominance per plot, (C)
Water Table Depth. Black points represent 448 permanent ferra-firme plots across Amazonia.
Significant linear relations are shown by regression lines, 95% confidence intervals by
shaded areas on the figure. Statistical results panel A: RSE=0.24, R*=0.0315; F=15.38,
df=441, p=0.0001; panel B: RSE=0.2141, R?>=0.2426; F=143.9, df=445, p<2.2¢'®; panel C:
RSE=0.246, R*=0.002786; F=1.61, DF=446, p=0.2052; Information about water table depth
was obtained from a raster file available at ref>.
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SI Figure 10. Fabaceae embolism resistance in variation across leaf traits, phylogenetic
subgroups and nitrogen fixation ability. (A) Comparison of leaf mass per area (LMA)
between Fabaceae (red) and non-Fabaceae (black) species across our entire dataset. (B—D)
Variation in xylem embolism resistance (Ws0) within Fabaceae subgroups: (B) by
phylogenetic subfamily (Caesalpinioideae, Dialioideae, Papilionoideae), (C) by leaf
architecture (bipinnate, pinnate, unifoliate), and (D) by nitrogen-fixation ability (yes/no;
based on ref. °. Red diamonds indicate group means; black dashed lines indicate the overall
Fabaceae mean Wso; blue dashed lines represent the overall dataset mean.
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SI Figure 11. Gap filling test. To validate the gap-filling process (please see methods), we
simulated the community weighted mean embolism resistance (CWM Y,) by replacing
original species values with family-mean values in plots with ¥50 data®* — B panel — and for
the surrounding plots with similar species composition (A panel). Significant linear relations
are shown by regression lines, 95% confidence intervals, by shaded areas and the R? of each
regression is shown on the figure.
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SI Figure 12. Estimated community-weighted mean embolism resistance of terra-firme 448
plots across Amazonian regions’. Differences at 0.05 level of significance using Pairwise
Wilcoxon Rank Sum test are indicated by letters below each boxplot. Black points represent
forest sites (n=448).
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SI Figure 13. Observed versus interpolated (predicted) W, values based on five-fold

k-folds

a s~ wWwN

cross-validation, showing how the smoothing and averaging that results from the IDW
interpolation method used reduced the range of W5, values to between -2 MPa and -2.4 MPa,

versus -1.3 MPa to -3.8 MPa in the observed data, and explaining the low quantitative

agreement at the local (point/pixel) level.
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SI Figure 14. Agreement between average Ws, values calculated from the field-based

estimates, for each spatial cluster (SI Figure 8), and average Ws, values calculated from

interpolated data, for the area determined by the minimum convex hull enclosing each spatial

cluster.
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SI Figure 15. Multivariate Environmental Similarity Surfaces (MESS) analysis of the
interpolated surface, using Maximum Cumulative Water Deficit and Water Table Depth
layers as environmental variables, and their corresponding values for each of the 448 plots as
the reference values for MESS calculation.
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