Site comparisons
The sampling from three diverse climates and vegetation types broadened significantly the number and diversity of species studied here (see Table 1 in the main article for site details). However, due to the lack of site replication within a given climate and non-random species selection, it is not possible to draw reliable conclusions about climate/vegetation type differences and only tentative observations and interpretations can be made.
To compare the sites one-way ANOVA was used (Holm-Šidák post-hoc test) for normally distributed traits with equal variances. For the traits with not normal distributions or unequal variances, ANOVA on ranks was used (Kruskal-Wallis test, Dunn’s post-hoc test). The alpha level of performed tests was 0.05. Table 1 summarizes site means, medians, and ANOVA results with significance values.
There were significant differences between sites in parenchyma traits. Total parenchyma was most abundant in the tropical rainforest (fraction median = 0.39, Fig. 1A), and this mainly resulted from ray fraction being highest in that site (median = 0.23 vs. 0.16 in the tropical woodland and 0.15 in the temperate forest, Fig. 1B). Average axial parenchyma fraction was similar across the three sites (0.15 in the tropical rainforest, 0.14 in the tropical woodland and 0.10 in the temperate forest, Fig. 1C). Parenchyma traits did not differ significantly between the tropical woodland and the temperate forest. 
Average vessel area was significantly smaller at the cool temperate forest site then at the two tropical sites. Between those two tropical sites, which have similar temperature but markedly different rainfall, vessel area did not differ significantly (Fig. 1D). Hydraulically weighted diameter mirrored the patterns of vessel area, but with even more pronounced site differences. Conduits15μm are a potentially conductive tissue composed of very narrow cells (maximum lumen diameter smaller than 15μm). Conduits15μm occurred in only 0.05% of species (2 of 41) from the rainforest (warm-wet site), but in 91% of species (10 of 11) from the tropical woodland (warm-dry site) and 82% (14 of 17) in the temperate forest (cold-wet site). In general, species from the rainforest site had large vessels with none or few conduits15μm, species from the woodland site had large vessels with abundant conduits15μm, and species from the temperate forest site had small vessels with abundant conduits15μm (Fig. 1E).
At the tropical woodland and the temperate forest sites only Pimelea linifolia had density < 0.5 g cm-3. In comparison, more than half of the species (23 of 41) at the tropical rainforest site had density < 0.5 g cm-3. Not surprisingly, mean wood density was significantly lower in the rainforest than in the two other sites, among which there was no significant difference (Fig. 1F).  In interpreting these results, it needs to be remembered that these species were not sampled at random from all species present, but selectively from the medium and low range of wood density (and, further, that there was no replication within site-types, so these results are best thought of as indicative only). Because density tends to vary with fibre wall and lumen fractions [1–6], differences in those tissues across the three sites could be expected to mirror the differences in density. This was the case for fibre wall fraction but not for fibre lumen, indicating that lower density in the rainforest was mainly driven by fibre wall fraction, and other tissue component could have possibly secondary effects (e.g. fibre lumen or parenchyma or conduits15μm wall fractions).
The stiffest wood material (highest MOE) was observed in the temperate woodland, while the two tropical sites did not differ significantly. Leaf area to sapwood area ratio was larger in the rainforest site than in the two other sites, which did not differ significantly from one another in this respect.
Site comparisons discussion
Ray and axial parenchyma fractions had different patterns of variation across the sites. The absolute spread of ray fraction was similar across sites, but in the tropical rainforest it was shifted towards higher values (Fig. 1B). In contrast, the spread of axial parenchyma fractions varied across sites. The widest spread was at the tropical rainforest, and it encompassed the spread found at the tropical woodland and the temperate forest (Fig. 1C). Across 81 species of Ilex (mainly mature stems), it has been observed that axial parenchyma is more abundant in the tropics than in the temperate regions ([7]; although we note that the method of assessing parenchyma abundance or the statistical analysis used were not clear in that publication). In addition, a global wood anatomy dataset indicates that the incidence of species with more abundant axial parenchyma is higher in the tropics [8]. In that study parenchyma abundance was not measured directly but rather abundance categories were used and it is difficult to draw comparisons. Tentatively we can say that in twigs, similar to the mature stems analysed by [8], it is rather the incidence of species with abundant axial parenchyma that increases towards the tropics, while species with little axial parenchyma continue to be present. An increased incidence of species with abundant parenchyma towards the tropics could possibly also be consistent with a positive relationship between axial parenchyma and temperature observed across 61 woody shrubs of North and South Americas (r = 0.33, P < 0.05, [4]). 
Our second question was concerned with parenchyma trends across the precipitation gradient and we hypothesized higher parenchyma fractions at the drier, more seasonal site. In fact we did not find any difference in axial parenchyma fractions between the tropical rainforest and the tropical woodland but rays occupied larger fractions in the tropical rainforest (the wet site) than in the tropical woodland (the dry site). In a dataset of 61 species spanning across South and North America, axial parenchyma tended to be more abundant in drier sites, while ray fraction was more abundant in wetter sites, but the correlations were weak (r = -0.35, r = 0.30, both P < 0.05; [4]). Across 111 tree species from tropical climates in Africa and South America, total parenchyma fraction tended weakly to decrease with precipitation (r = - 0.35, P < 0.05, mean annual rainfall varied from c. 450 mm to 4200 mm), and weakly to increase with the length of stress period  (r = 0.24, P < 0.01, [9]), while no correlation was found with precipitation in a transcontinental study across 61 species (precipitation range 100-1850mm; [4]).
Within the tropics, we expected smaller vessels in the dry site (the tropical woodland) than in the wet site (the tropical rainforest). The dry site had four times lower precipitation during the wettest month than the wet site, and also a longer dry season (Table 1 in the main article). These conditions would be expected to lead to lower stem water potentials, carrying higher risk of drought-induced embolism. Small vessels are less prone to drought-induced embolism [10–12]. Surprisingly though, there was no difference in vessel area medians in our study, although variation between species was wider at the wet site, and included a few species with large vessel areas not found in the dry site (Fig. 1D). Possibly the vessel size traits at the dry site can be thought of as adapted to take advantage of the wet season, even though it is short. Strategies other than vessel size may play a protective role during the dry season [13,14]. These could include fine-scale modifications of intervessel pitting [15,16]. [15] found the highest incidence of species with vestured pits in deserts and in tropical seasonal woodlands. Vestured pits have been suggested to participate in embolism resistance [17–19]. Another relevant strategy might be the fraction of very small conduits (conduits narrower than 15 μm here called ‘conduits15μm’, which could be small vessels or tracheids). These occurred in over 90% of species from the dry site and only in 5% of species from the wet. These conduits can potentially safely transport or store water [20] and have been suggested as playing a significant role in water stressed regions [21–24].
The fraction of conduits15μm was also relatively high in the temperate forest where temperatures below 0°C occur in winter. These climatic conditions are prone to freeze-thaw embolism. It has been shown that smaller vessels are more resistant to this type of embolism [25,26]. Indeed, in our study species from the temperate forest had significantly smaller vessels than in the tropical sites, as well as a larger fraction of conduits15μm. These both would be expected to reduce the risk of freeze-thaw embolism. 
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Table 1. Site comparisons.
	Trait
	Units
	Tropical rainforest (R)
	Tropical woodland (W)
	Temperate forest (TF)
	ANOVA
	Post-hoc test

	
	
	
	
	
	
	R vs. W
	R vs. TF
	W vs. TF

	
	
	AV or M
	AV or M
	AV or M
	F or H
	t or Q
	t or Q
	t or Q

	Axial parenchyma fraction
	unitless
	0.15
	0.14
	0.10
	3.33*
	0.64ns
	2.58*
	1.36ns

	Ray parenchyma fraction
	"
	0.23
	0.16
	0.15
	17.22***
	2.70*
	3.72*
	0.40 ns

	Total parenchyma fraction (axial  + ray) 
	"
	0.39
	0.25
	0.24
	20.50***
	2.44*
	4.30*
	1.07 ns

	Fibre lumen fraction
	"
	0.14
	0.11
	0.14
	0.73 ns
	na
	na
	na

	Fibre wall fraction
	"
	0.28
	0.35
	0.38
	18.19***
	3.38**
	5.68***
	1.26 ns

	Total fibre fraction (lumen + wall)
	"
	0.41
	0.46
	0.52
	7.10**
	1.42ns
	3.73***
	1.54 ns

	Vessel lumen fraction
	"
	0.14
	0.15
	0.11
	5.17**
	1.13ns
	2.63*
	2.96*

	Vessel wall fraction
	"
	0.04
	0.04
	0.04
	0.051 ns
	na
	na
	na

	Total vessel fraction (lumen + wall)
	"
	0.18
	0.20
	0.16
	2.45 ns
	na
	na
	na

	Fraction of conduits with maximum lumen diameter smaller than 15 μm
	"
	0.00
	0.05
	0.05
	46.15***
	4.21*
	5.07*
	0.08 ns

	Wall fraction (fibre wall + vessel wall)
	"
	0.32
	0.40
	0.43
	19.4***
	3.42**
	5.89***
	1.39ns

	Vessel area
	mm2
	0.0016
	0.0015
	0.0004
	22.15***
	0.72ns
	4.68*
	2.86*

	Vessel number per area
	mm-2
	92
	104
	266
	12.44**
	1.21ns
	3.61*
	1.56 ns

	Vessel area to number ratio
	mm4
	0.000019
	0.000012
	0.000001
	14.83***
	1.15ns
	3.85*
	1.86 ns

	Hydraulically weighted diameter
	mm
	55
	58
	33
	21.10***
	0.69ns
	6.08***
	5.14***

	Pith area
	mm2
	4.13
	0.69
	0.77
	35.56***
	4.33*
	5.05*
	0.03 ns

	Wood density
	g cm-3
	0.50
	0.56
	0.57
	11.67***
	3.06**
	4.38***
	0.58 ns

	Height
	m
	19.0
	3.6
	2.0
	38.31***
	3.94*
	5.61*
	0.72 ns

	Maximum height
	m
	20
	10
	3.5
	17.45***
	1.65 ns
	4.12*
	1.62 ns

	Modulus of elasticity
	MPa
	4455
	3380
	7964
	21.95***
	1.26 ns
	4.06*
	4.13*

	Leaf area / sapwood area
	cm2 cm-2
	9398
	5369
	2357
	42.29***
	3.04*
	6.33*
	2.05 ns


Notes: AV – average, M – median, R – tropical rainforest, W – tropical woodland, TF – temperate forest, F – ANOVA statistic, H – ANOVA on ranks statistic (Kruskal-Wallis), t – post-hoc statistic (Holm-Šidák method), Q – post-hoc test statistic (Dunn’s method), ns - not significant, * - P ≤ 0.05, ** - P ≤ 0.01, *** - P ≤ 0.001. Results from ANOVA  are in roman font, results from ANOVA on ranks (Kruskal-Wallis) are in italic font.


Figure 1. Box plots showing differences in anatomical traits and wood density between sites (and vegetation types): tropical rainforest (warm and wet site), tropical woodland (warm and dry site), and temperate forest (cool and wet site). The black line inside the grey box is a median. The box top and bottom boundaries indicate upper and lower quartile and the whiskers are highest and lowest values excluding outliers. Circles are outliers and each circle corresponds to an individual species. 
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