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Abstract
Aim: Large-scale functional diversity studies typically examine isolated traits, often 
without phylogenetic context. Here, we integrate data from five life-history traits 
with phylogeny and occurrence records to assess: (a) correlated latitudinal gradients 
of trait combinations; (b) which traits show phylogenetic conservatism and (c) quan-
titative, clade-specific differences in trait syndromes, illustrating the phylogenetic 
scale of observable variation in ecological strategies.
Location: The Americas.
Taxon: Ericales (Asterids) and Fabales (Rosids).
Methods: We used publicly available trait data sets on height, seed mass, wood 
density, leaf mass per area (LMA) and growth form, an open-source phylogeny, and 
georeferenced occurrence records to investigate functional diversity patterns. We 
employed phylogenetic generalized least squares and phylogenetic principal com-
ponents analyses (pPCA) to assess correlated trait evolution and quantify the trait 
syndrome, respectively. We employed the InfoMap Ecoregions web app to cluster 
species by bioregions. We used standard statistical tests and randomization simula-
tions to assess statistical significance of results.
Results: Ericales and Fabales exhibited a biogeographically consistent, phylogeneti-
cally conserved trait syndrome. Moving poleward, species exhibited progressively 
smaller trait values and more herbaceous and shrubby growth forms (except for LMA, 
which showed no consistent pattern). We quantified latitudinal variation in this trait 
syndrome using pPCA, and provide evidence for correlated trait evolution.
Main conclusions: We demonstrate a functional trait syndrome involving height, seed 
mass, wood density and growth form, but not LMA. Functional trait values showed 
consistent latitudinal patterns and evidence of correlated evolution, suggesting an 
underlying ecological strategy. Furthermore, the two clades showed quantitative dif-
ferences in the manifestation of this trait syndrome. Variation in the syndrome was 
best observed among species from con-ordinal families. We interpret this trait syn-
drome as a strategy of resource acquisition in which habitats with relatively greater 
soil nutrient content and a shorter growing season favour shorter stature, lower seed 
mass and wood density, and shrubby or herbaceous growth form.
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1  | INTRODUC TION

Functional traits mediate numerous aspects of plant ecology 
(Grime, 2006), and there has been extensive interest in categorizing 
the distributional patterns of functional trait values. Such patterns 
represent the confluence of differing ecological strategies and in-
teractions, selection pressures, physiological constraints, abiotic fil-
tering and historical contingency (Reich et al., 2003). Nevertheless, 
understanding the underlying biological reasons for the observed 
patterns remains elusive. Strong latitudinal gradients in many 
life-history traits, sometimes assessed across all angiosperms or 
seed plants, have given researchers a first glimpse into continen-
tal-scale patterns of functional diversity (Moles et al., 2005, 2007, 
2009; Swenson et  al.,  2012), which might provide crucial insight 
into the integrated ecological strategies employed by particular taxa 
(Grime, 2006).

Despite these advances, important gaps in our syntheses of these 
trait patterns remain (Moles,  2018). Large-scale analyses of func-
tional diversity often look at only a single trait (Moles et al., 2005, 
2007, 2009), or include phylogeny in only a limited context (Swenson 
et  al.,  2012; Swenson & Weiser,  2010). However, ecological strat-
egies might manifest in the combination of traits a plant exhibits 
(Grime,  2006; Pierce et  al.,  2017), and functional trait values will 
vary among different clades, and can be influenced by evolutionary 
history (e.g. phylogenetic constraint). For example, although trees 
may be taller on average in the tropics, what constitutes tall may 
vary among different lineages. Thus, one important and outstanding 
question is the extent to which traditional functional traits show ev-
idence of phylogenetic signal/conservatism (Blomberg et al., 2003; 
Wiens et  al.,  2010). Indeed, phylogenetic niche conservatism, in 
general, has been upheld as the primary driver of present-day dis-
tributional patterns among New World trees (Segovia et al., 2020). 
Understanding the extent to which the functional trait values which 
contribute to a plant's niche are conserved, therefore, has significant 
implications for understanding modern biodiversity.

Another important consideration is the extent to which certain 
functional traits correlate, or group together, potentially indicating 
an integrated strategy. In part, this is a practical concern, since if 
two traits are tightly correlated, but only one of the pair is easily 
measured, then it may suffice to measure only that trait for which 
data acquisition is simpler. However, biologically, it might also be the 
case that a plant's ecological strategy is better understood in the 
context of multiple traits and that phylogenetic niche conservatism 
might manifest as coordinated evolution among multiple characters. 
Underpinning both the question of phylogenetic signal and coordi-
nated evolution of traits is the question of appropriate evolutionary 
scale: at what phylogenetic scale is variation in ecological strategies 
observed?

To begin addressing these questions, we examined five life-his-
tory traits that relate to ecological strategies and are linked to plant 
and ecosystem function: height, seed mass, wood density, leaf mass 
per area (LMA) and growth form. Plant height is important for its 
relationship to carbon sequestration (Conti & Díaz,  2013; Moles 
et  al.,  2009) and competition for light (Moles & Leishman,  2008), 
as well as influencing habitat type available for animal species (e.g. 
closed canopy forest versus open woodland). Seed mass is one 
determinant of dispersal syndrome (Muller-Landau et  al.,  2008; 
Westoby et al., 2002) and contributes to fecundity-survival (Muller-
Landau, 2010) and shade tolerance trade-offs (Wright et al., 2010). 
Wood density provides mechanical support and forms a ‘wood eco-
nomics spectrum’ (Chave et al., 2009). Leaf traits relate directly to 
photosynthetic strategy and the leaf economics spectrum (Wright 
et  al.,  2004, 2010). Leaf mass per area (LMA) represents a funda-
mental part of a plant's carbon-investment strategy and has been 
correlated with leaf life span in woody plants.

While previous work on continental-scale diversity pat-
terns (Moles et  al.,  2007, 2009; Swenson et  al.,  2012; Swenson & 
Weiser, 2010) has found a signal for latitudinal gradients for several 
traits, the inclusion of phylogeny has been limited. On the other 
hand, studies that have related functional trait patterns to phylog-
eny (Moles et al., 2005; Zanne et al., 2014) have utilized very broad 
phylogenetic scales (the entire seed plant or angiosperm phylogeny; 
but see Hawkins et al., 2014). These extremely broad studies may 
obscure the underlying biological explanations for observed pat-
terns. Here, we adopt a targeted approach that allows us to account 
for individual histories of particular lineages and provides a clearer 
understanding of empirical patterns.

We examine the geographic distribution of this suite of life-his-
tory traits across the Americas within two angiosperm clades: 
Ericales (Asterids) and Fabales (Rosids). Ericales is a large clade 
within the Asterids, containing 22 taxonomic families and comprised 
of ~12,000 known species (The Angiosperm Phylogeny Group, 
2016; Stevens,  2001). Although resolution of deep divergences 
remains contentious, the clade likely began diversifying between 
100 and 125 million years ago (MYA; cf. Magallón et al., 2019; Rose 
et al., 2018; Stevens, 2001), providing not only ample opportunity for 
phenotypic diversification but also for species to be exposed to sev-
eral changes in habitat types and climate regimes. Similarly, Fabales 
represents a ~80–100 MYA clade (Li et  al.,  2015; Stevens,  2001; 
Wikström et  al.,  2001) that has diversified into numerous ecosys-
tems across the globe. Additionally, Fabales are of particular note 
for their involvement with nitrogen-fixing bacteria (Sprent, 2009), of 
which the Fabaceae contributes greatly to the global nitrogen cycle.

Both Ericales and Fabales are present throughout the Americas 
and contribute to the structure and diversity of a wide range of 
ecosystems, including tropical rainforests, forest understories, 
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open habitats and polar environments (Hedwall et  al.,  2013; 
Moquet et  al.,  2017; ter Steege et  al.,  2006; Stevens,  2001). 
Therefore, we expected that each of these two clades would show 
sufficient variation in functional trait values to address the ques-
tion of which traits show phylogenetic conservatism and evidence 
of correlated evolution. Nevertheless, because these clades are 
relatively distantly related (separated by over 100 MY), we ex-
pected clade-specific quantitative differences in the trait values 
characterizing each clade, even if overall qualitative phenotypic 
patterns were similar.

2  | MATERIAL S AND METHODS

2.1 | Phylogenies & species lists

We obtained species-level Ericales and Fabales phylogenies from 
the Smith and Brown (2018) seed plant phylogeny, and left poly-
tomies unresolved. Species lists from this phylogeny were used 
to query trait and geographic occurrence record databases (see 
below). To investigate the interaction between traits and biogeo-
graphic distribution, we pruned each larger phylogeny (Ericales 
or Fabales) based on trait data availability to create subtrees for 
each trait, yielding the following species-by-trait coverage after 
data cleaning and processing (per cent indicates fraction of spe-
cies for which trait data were available). Growth form: 2,362 
(Ericales, 14.9%) and 4,052 (Fabales, 16.5%). Plant height: 558 
(Ericales, 3.5%) and 593 (Fabales, 2.4%). Seed mass: 412 (Ericales, 
2.6%) and 1,014 (Fabales, 4.1%). Wood density: 314 (Ericales, 
1.9%) and 367 (Fabales, 2.4%). LMA: 451 (Ericales, 2.8%) and 625 
(Fabales, 2.6%).

We illustrated the correspondence between species' trait val-
ues and their farthest latitudinal extent from the equator (see 
Section  2.2 below) with phylogenetic heatmaps for which we 
painted ancestral state reconstructions on branches and latitudinal 
categories surrounding each phylogeny. Phylogenies were visual-
ized using the R statistical computing environment (R Development 
Core Team.,  2011) with ‘GGTREE’ (Yu et  al.,  2017) and ‘TREEIO’ 
(Wang et al., 2020) packages; reconstructions were calculated with 
‘PHYTOOLS’ (Revell, 2012).

To determine phylogenetic clustering (niche conservatism) of 
species within latitudinal categories, we calculated the average phy-
logenetic distance among species found in each category. To assess 
whether these average distances were more extreme than expected 
by chance, we performed 1,000 random draws of n taxa from the 
phylogeny and calculated the average distance among them for each 
draw (where n equals the number of species in a category). Observed 
phylogenetic distances were deemed significant if they were more 
extreme than 95% of distances obtained from these simulations.

We used phylogenetic principal component analyses (pPCA) to 
quantify our trait syndrome, calculated with ‘PHYTOOLS’ and visu-
alized with ‘PCA3D’ (Weiner, 2015). pPCA accounts for the covari-
ance structure of the phylogeny during ordination (Polly et al., 2013), 

allowing one to measure the degree of correlation among variables 
beyond what is expected from Brownian motion. We performed 
pPCA on the subsets of taxa for which complete trait data were 
available (86 Ericales, 220 Fabales species), although we did not 
include growth form (categorical trait) in the ordination. For these 
subsets, correlated evolution among traits was assessed by phylo-
genetic generalized least squares (PGLS), using the variance-covari-
ance matrix of the subtree as the expected correlation structure, in 
order to quantify the degree of correlation between traits beyond 
what would be expected solely from a Brownian motion model of 
trait evolution.

2.2 | Occurrence records

Ericales and Fabales georeferenced occurrence records across all 
American countries were obtained from the Global Biodiversity 
Information Facility (GBIF; www.gbif.org) and processed using the 
‘COORDINATECLEANER’ package (Zizka et  al.,  2019) in R to re-
move suspect coordinates, fossil records and match taxa to coun-
try. Records were further processed by removing those with fewer 
than two decimal precision (~1.1 km) and matching all names to those 
from the Smith and Brown (2018) phylogeny. From these records, 
each species was assigned a unique latitudinal category based on 
the farthest absolute distance it was found from the equator. We 
required at least three records within a category in order to assign 
a species to it. Categories were as follows: beyond 60° (polar); be-
tween 60° and 50° (hemi-boreal); between 50° and 40° (temperate); 
between 40° and 20° (subtropical) and between 20° and 0° (tropi-
cal). Results were robust to changes in the boundaries of these lati-
tudinal categories (data not shown).

Latitudinal gradients were visualized with ‘GGPLOT2’ 
(Wickham, 2016) in R. Trait disparity maps were constructed as fol-
lows. For each clade and trait, we calculated standardized effect size 

as SES=
(

X−X

)

∕�x, where X denotes species' trait value, X the mean 

clade-wide trait value (Figure S1) and σx is the standard deviation of 
the trait distribution. We calculated the average SES found within a 
0.5 degree grid cell in order to visualize ‘hot spots’ where trait values 
differ significantly from the overall clade average. Positive (negative) 
values indicate grid cells with average trait values much larger 
(smaller) than the clade-wide average. Scores are in units of standard 
deviations and can be interpreted as a Z-score. American terrain 
maps were obtained from stamen maps (Stamen Design, under CC 
BY 3.0. Data by OpenStreetMap, under CC BY SA) via the ‘GGMAP’ 
API (Kahle & Wickham, 2013).

2.3 | Trait and climate data

Trait data were obtained from the TRY Plant Trait Database (Kattge 
et al., 2020), by querying all traits related to plant height, seed mass, 

http://www.gbif.org
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wood density, LMA and growth form for our Ericales and Fabales 
species lists. Trait data were converted into standard units (seed 
mass – mg; height – m; wood density – g/cm3; LMA – mg/mm2; 
growth form – unitless, see below), entries flagged with risk factor 
>4 by TRY removed and remaining trait values averaged for each 
species. We log-transformed all traits, except growth form, prior to 
analyses. Growth form, instead, was coded numerically as: 0 – her-
baceous, 0.5 – shrub/climber; 1 – tree; NA – other; however, we did 
not use such values as ordinated points.

We downloaded 30-s climate data from world​clim.org (Fick & 
Hijmans, 2017) describing mean annual temperature (MAT), pre-
cipitation (MAP) and elevation (ELV) of the Americas. We then 
extracted MAT, MAP and ELV values for each species' location 
using the ‘RASTER’ package in R, and calculated the minimum 

MAT, MAP and maximum ELV for each species across all of its 
sites.

2.4 | Bioregion mapping and trait distributions

For those species with complete functional trait information, we used 
their georeferenced occurrence records to cluster species by biogeo-
graphical regions (bioregions), using the Infomap Bioregions web ap-
plication (https://biore​gions.mapeq​uation.org). Briefly, this algorithm 
takes species' point occurrences as input and uses an information-
theoretic clustering algorithm, Infomap (Edler et al., 2016; Rosvall & 
Bergstrom, 2008), to form a bipartite network mapping species to dif-
ferent bioregions. Rather than binning species by latitudinal extrema, 

F I G U R E  1   Latitudinal gradients for each clade (Ericales, left panels; Fabales, right panels) and functional trait (height, seed mass, wood 
density, growth form). For both clades, taxa confined to tropical latitudes show significantly higher trait values than those which reach 
polar latitudes (p < 0.05 in all cases), and there is a tendency for a graded increase in trait values with decreasing distance from the 
equator. This trend is interpreted as a trait syndrome since it manifests across multiple traits. We omit LMA here because it did not show 
a strong latitudinal gradient (see Figure S2 for LMA results), although tropical taxa still possess higher median LMA values than polar ones. 
Differences between Fabales and Ericales are discernible, indicating quantitative differences in the manifestation of this trait syndrome (see 
Section 4). (Boxplots indicate median values. Growth form is plotted using average values (points) and standard deviations (lines) because this trait 
was treated differently than others in the analyses (see Section 2).) [Colour figure can be viewed at wileyonlinelibrary.com]
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this approach allowed the entirety of species' ranges to define poten-
tially biologically relevant geographical boundaries that might separate 
groups of species using different ecological strategies. Parameters used 
for clustering each clade by bioregion are given in Table S1. To examine 
the relationship between functional traits and the bioregions identified 
by the Infomap algorithm, we calculated mean and standard error of 
functional trait values for all species assigned to each bioregion.

3  | RESULTS

3.1 | Correspondence between geography and traits

From an initial set of 1,854,067 GBIF records, data cleaning 
methods yielded a final set of 1,170,770 records (~63% retained). 
Among these, we observed a strong relationship between species' 

F I G U R E  2   Geographic heatmaps (Mercator projection) showing the extent of trait disparity for each clade (Ericales, left panels; Fabales, 
right panels) and functional trait (height, seed mass, wood density, growth form). LMA is omitted because it did not show a strong latitudinal 
gradient (see Figure S2). Except for growth form, grid cell colors indicate the extent to which the average trait value in that grid cell differs 
from the overall average across the entire clade (standard deviation units, e.g. z-score; see Methods), with red (purple) grid cells indicating 
values much lower (higher) than the average. For growth form, grid cells are colored by the most common (modal) growth habit in that cell 
(blue: tree; green: shrub; red: herbaceous). In general, South American tropics have trait values higher than the average and are dominated 
by trees (though many more Fabales are herbs here), while polar latitudes have trait values lower than the average and a greater proportion 
of herbs (though many more Ericales are shrubs here). Maps for the same trait share a common legend, however, maps of different traits do 
not and so colors are not directly comparable between different traits. [Colour figure can be viewed at wileyonlinelibrary.com]

ERICALES Height FABALES Height

150 100 50 150 100 50

50

25

0

25

50

75

Longitude

La
tit

ud
e

2
1

0
1

SES

ERICALES Seed Mass FABALES Seed Mass

150 100 50 150 100 50

50

25

0

25

50

75

Longitude

La
tit

ud
e

2
1

0
1
2
3

SES

ERICALES Wood Density FABALES Wood Density

150 100 50 150 100 50

50

25

0

25

50

75

Longitude

La
tit

ud
e

5.0
2.5

0.0
2.5

SES

ERICALES Growth Form FABALES Growth Form

150 100 50 150 100 50

50

25

0

25

50

75

Longitude

La
tit

ud
e

0.00
0.25
0.50
0.75
1.00

Mode

F I G U R E  3   Phylogenetic conservatism of functional trait values and latitudinal extrema for Ericales (left column) and Fabales (right 
column). Species names are coloured according to observed trait values. Colors along phylogenetic branches depict the ancestral state 
reconstruction for each functional trait, with warmer (cooler) colors indicating larger (smaller) trait values. Coloured bars surrounding 
each phylogeny illustrate the assigned latitudinal category. Bar colors are as in Figure 1: polar (blue), hemiboreal (cyan), temperate (green), 
subtropical (yellow) and tropical (red). In order to maintain readability, for traits with data available for more than 500 species, only a random 
sample of 500 tips are included in this figure (see Figure S4 for phylogenies without any tips excluded). However, for all analyses, we 
included all species. For traits other than LMA, trait values are conserved, with closely related species having similar trait values. Species also 
tend to show conservation of latitudinal category, meaning that similarly coloured bars around each phylogeny tend to be grouped together. 
Furthermore, clades within each lineage tend to show conserved suites of traits when one looks across multiple traits within each column. 
The distribution of both functional trait values and of latitudinal category differs noticeably between Ericales and Fabales. Although similar 
fractions of each clade are represented in each latitudinal category (Figure S5), extra-tropical Fabales taxa cluster together in one portion of 
the phylogeny, whereas they are distributed throughout the Ericales phylogeny [Colour figure can be viewed at wileyonlinelibrary.com]

www.wileyonlinelibrary.com
www.wileyonlinelibrary.com


     |  207FIGUEROA and SMITH

Primula_incana

Primula_veris

Primula_elatior

Primula_marginata

Primula_auricula

Primula_hirsuta

Primula_clusiana

Primula_minima
Primula_parryi
Primula_cuneifolia

Primula_meadia
Soldanella_montana

Hottonia_palustris
Androsace_adfinis_subsp._adfinisAndrosace_septentrionalisAndrosace_chamaejasmeAndrosace_villosaAndrosace_tschuktschorumLysimachia_clethroidesGlaux_maritimaLysimachia_punctataLysimachia_nummularia

Lysimachia_vulgarisLysimachia_thyrsiflora
Lysimachia_ciliataTrientalis_europaeaLysimachia_quadriflora

Lysimachia_terrestris
Lysimachia_lanceolata

Cyclamen_purpurascens

Ardisia_pusillaArdisia_crispaArdisia_crenataArdisia_japonica
Ardisia_escallonioides

Ardisia_guianensis

Ardisia_bartle
ttii

Ardisia_compressa

Ardisia_standleyana

Ardisia_dunlapiana

Ardisia_palmana

Ardisia_pulchra
Myrsine_seguinii

Myrsine_afric
ana

Myrsine_coria
cea

Myrsine_semiserra
ta

Myrs
ine_gardneria

na

Myrs
ine_lancifo

lia

Aegice
ras_

co
rnicu

latum

Samolus_
va

lerandi

Ja
cq

uinia_ke
ye

nsis

Clavija
_proce

ra

Maesa
_hupehensis

Diosp
yro

s_
tex

ana

Diosp
yro

s_
mesp

ilif
orm

is

Diosp
yro

s_
rhombifo

lia

Dios
py

ro
s_

lotus

Dios
py

ro
s_

ka
ki

Dios
py

ro
s_

vir
gin

ian
a

Dios
py

ro
s_

ca
pr

eif
oli

a

Dios
py

ro
s_

ca
rb

on
ar

ia

Dios
py

ro
s_

dic
hr

oa

Dios
py

ro
s_

ar
ta

nt
hif

oli
a

Dios
py

ro
s_

ca
va

lca
nt

ei

Dios
py

ro
s_

kir
kii

Dios
py

ro
s_

po
ep

pig
ian

a

Dio
sp

yr
os

_s
ub

ro
ta

ta

Roy
en

a_
why

te
an

a

Esc
hw

ei
le

ra
_d

ec
ol

or
an

s

Esc
hw

ei
le

ra
_p

ed
ice

lla
ta

Esc
hw

ei
le

ra
_a

pi
cu

la
ta

Es
ch

wei
le

ra
_p

ar
vif

ol
ia

Es
ch

wei
le

ra
_p

ar
vif

lo
ra

Es
ch

wei
le

ra
_m

ic
ra

nt
ha

Es
ch

wei
le

ra
_g

ra
nd

ifl
or

a

Es
ch

w
ei

le
ra

_l
ae

vi
ca

rp
a

Le
cy

th
is

_c
or

ru
ga

ta

Be
rth

ol
le

tia
_e

xc
el

sa

Es
ch

w
ei

le
ra

_s
im

io
ru

m

Le
cy

th
is

_h
ol

co
gy

ne

Le
cy

th
is

_p
oi

te
au

i

Le
cy

th
is

_z
ab

uc
aj

o

Le
cy

th
is

_a
m

pl
a

E
sc

hw
ei

le
ra

_o
va

lif
ol

ia

E
sc

hw
ei

le
ra

_j
ur

ue
ns

is

E
sc

hw
ei

le
ra

_r
uf

ifo
lia

C
ou

ra
ta

ri_
ca

ly
ci

na

C
ou

ra
ta

ri_
ob

lo
ng

ifo
lia

C
ou

ra
ta

ri_
gu

ia
ne

ns
is

C
ou

ra
ta

ri_
m

ul
tif

lo
ra

C
ou

ra
ta

ri_
gl

or
io

sa

C
ou

ra
ta

ri_
m

ac
ro

sp
er

m
a

A
lla

nt
om

a_
de

ca
nd

ra

C
ou

ro
up

ita
_g

ui
an

en
si

s

G
us

ta
vi

a_
he

xa
pe

ta
la

G
us

ta
vi

a_
su

pe
rb

a

G
ria

s_
ne

ub
er

th
ii

B
ar

rin
gt

on
ia

_a
si

at
ic

a

C
ar

in
ia

na
_m

ic
ra

nt
ha

C
ar

in
ia

na
_e

st
re

lle
ns

is

C
ar

in
ia

na
_i

an
ei

re
ns

is

P
la

nc
ho

ni
a_

ca
re

ya

P
ou

te
ria

_a
m

be
la

ni
ifo

lia

P
ou

te
ria

_c
us

pi
da

ta

P
ou

te
ria

_e
ug

en
iif

ol
ia

P
ou

te
ria

_e
gr

eg
ia

P
ou

te
ria

_c
la

da
nt

ha

P
ou

te
ria

_g
on

gr
ijp

ii

P
ou

te
ria

_p
la

ty
ph

yl
la

P
ou

te
ria

_r
et

in
er

vi
s

P
ou

te
ria

_r
et

ic
ul

at
a

P
ou

te
ria

_m
el

an
op

od
a

P
ou

te
ria

_m
ac

ro
ca

rp
a

P
ou

te
ria

_t
or

ta

P
ou

te
ria

_c
ai

m
ito

P
ou

te
ria

_g
ui

an
en

si
s

P
ou

te
ria

_d
ec

or
tic

an
s

C
hr

ys
op

hy
llu

m
_c

un
ei

fo
liu

m

P
ou

te
ria

_d
ur

la
nd

iisisneiraj_airetuo
P

xetalivalf_airetuo
P

ardnahcytp_aisodar
P

airaelhcoc_aisodar
P

atairb
mif_airetuo

P

se
ti

ni
sr

y
m_

mu
in

ic
ca

V

ii
wo

rr
ad

_
mu

in
ic

ca
V

mu
so

b
my

ro
c_

mu
in

ic
ca

V

mu
en

i
ma

ts
_

mu
in

ic
ca

V

mu
er

ob
ra

_
mu

in
ic

ca
V

mu
il

ofi
vr

ap
_

mu
in

ic
ca

V V
accinium

_caespitosum
V

accinium
_m

yrtillus
V

accinium
_m

em
branaceum

V
accinium

_ovalifolium
V

accinium
_vitis

idaea
V

accinium
_ovatum

G
aylussacia_dum

osa
G

aylussacia_frondosa
G

aylussacia_baccata
V

accinium
_cylindraceum

V
accinium

_elliottii
V

accinium
_m

icrocarpum
V

accinium
_oxycoccos

V
accinium

_angustifolium
Vaccinium

_m
oupinense

G
aultheria_antipoda

G
aultheria_m

ucronata
G

aultheria_borneensis
G

aultheria_hookeri
G

aultheria_fragrantissim
a

G
aultheria_shallon

G
aultheria_hispidula

G
aultheria_procum

bens

C
ham

aedaphne_calyculata

Leucothoe_axillaris
Leucothoe_fontanesiana

A
ndrom

eda_polifolia

Zenobia_pulverulenta

P
ieris_form

osa
Lyonia_ligustrina

Lyonia_ovalifolia
Lyonia_lucida

Lyonia_fruticosa
Lyonia_ferruginea

O
xydendrum

_arboreum

Pyrola_grandiflora

Pyrola_rotundifolia

Pyrola_m
inor

Pyrola_chlorantha

O
rthilia_secunda

M
oneses_uniflora

C
him

aphila_um
bellata

Arctostaphylos_tom
entosa

Arctostaphylos_uva
ursi

Arctostaphylos_pungens

Arctostaphylos_nevadensis

Arctostaphylos_colum
biana

Arctostaphylos_glauca

Arctous_alpina

Arbutus_arizonica

Arbutus_xalapensis

Arbutus_m
enziesii

Arbutus_unedo

Arbutus_canariensis

Enkianthus_chinensis

Enkianthus_deflexus_var._deflexus

Harrim
anella_hypnoides

Clethra_scabra

Clethra_mexicana

Clethra_barbinervis

Clethra_acuminata

Clethra_delavayi

Clethra_alnifolia

Clethra_fargesii

Clethra_petelotii

Cliftonia_monophylla

Cyrilla_racemiflora

Actinidia_eriantha

Actinidia_arguta

Actinidia_kolomikta

Actinidia_polygama

Saurauia_yasicae

Saurauia_scabrida

Roridula_gorgonias

Sarracenia_purpurea

Sarracenia_leucophylla

Sarracenia_alata

Sarracenia_oreophila

Symplocos_martinicensis

Symplocos_tinctoria

Symplocos_paniculata

Symplocos_arechea

Styrax_leprosus

Styrax_ferrugineus

Styrax_tonkinensis

Styrax_calvescens

Styrax_confusus

Styrax_japonicus

Styrax_faberi

Styrax_officinalis

Styrax_argenteus

Styrax_pallidus

Rehderodendron_macrocarpum

Halesia_carolina

Halesia_diptera

Pterostyrax_psilophyllus

Pterostyrax_corymbosus

Melliodendron_xylocarpum

Sinojackia_rehderiana

Sinojackia_xylocarpa

Sinojackia_henryi

Huodendron_tibeticum

Diapensia_lapponica

Eurya_emarginata

Eurya_japonica

Symplococarpon_purpusii

Adinandra_bockiana

Cleyera_japonica

Ternstroemia_gymnanthera

Ternstroemia_impressa

Ternstroemia_dentata

Impatiens_balsamina

Impatiens_sodenii

Impatiens_pallida

Impatiens_noli tangere

Impatiens_capensis

Impatiens_glandulifera

Impatiens_parviflora

Impatiens_balfourii

P
outeria_filipesat

al
oit

ep
_a

ir
et

uo
P

es
ne

so
an

a
m_

mu
ll

yh
po

sy
rh

C

iir
ue

ir
p_

mu
ll

yh
po

sy
rh

C

C
hrysophyllum

_am
azonicum

C
hrysophyllum

_venezuelanense

C
hrysophyllum

_exim
ium

C
hrysophyllum

_pom
iferum

P
outeria_m

anaosensis

P
outeria_m

acrophylla

P
outeria_cam

pechiana

P
outeria_venosa_subsp._am

azonica

P
outeria_m

ultiflora

C
hrysophyllum

_oliviform
e

C
hrysophyllum

_m
exicanum

C
hrysophyllum

_cainito

C
hrysophyllum

_argenteum

D
iploon_cuspidatum

S
arcaulus_brasiliensis

E
laeolum

a_nuda

P
outeria_engleri

E
cclinusa_guianensis

E
cclinusa_ram

iflora

E
cclinusa_lanceolata

M
icropholis_venulosa

M
icropholis_egensis

P
outeria_m

axim
a

M
icropholis_cayennensis

M
icropholis_obscura

M
icropholis_longipedicellata

Pouteria_laevigata

M
icropholis_porphyrocarpa

M
icropholis_guyanensis

M
icropholis_sanctae

rosae

M
icropholis_garciniifolia

M
icropholis_m

elinoniana

P
lanchonella_obovata

P
lanchonella_sandw

icensis

Pouteria_grandifolia

C
hrysophyllum

_lucentifolium

C
hrysophyllum

_gonocarpum

C
hrysophyllum

_bom
bycinum

C
hrysophyllum

_inornatum

Pouteria_rodriguesiana

Pouteria_singularis

Pouteria_juruana

Pouteria_sapota

Pouteria_glom
erata

Pouteria_grandis

Pouteria_stipitata

Pouteria_fossicola

Pouteria_benai

Pouteria_triplarifolia

Pouteria_rhynchocarpa

Pouteria_gracilis

Pouteria_nem
orosa

Pouteria_subrotata

Pouteria_putam
en

ovi

Pouteria_lucum
ifolia

Pouteria_procera

Pouteria_trilocularis

Pouteria_ephedrantha

Pouteria_sim
ulans

Pouteria_lecythidicarpa

Pouteria_baehniana

Manilkara_hexandra

Manilkara_bidentata

Manilkara_inundata

Manilkara_jaimiqui

Manilkara_zapota

Sideroxylon_celastrinum

Sideroxylon_persimile

Sideroxylon_tenax

Sideroxylon_lycioides

Sideroxylon_lanuginosum

Sideroxylon_foetidissimum

Sideroxylon_portoricense

Sideroxylon_salicifolium

Sideroxylon_inerme

Camellia_fraterna

Camellia_oleifera

Camellia_japonica

Camellia_sinensis

Camellia_lutchuensis

Gordonia_lasianthus
Stewartia_villosa

Stewartia_sinensis
Stewartia_ovata

Stewartia_malacodendron
Collomia_linearis

Collomia_grandiflora

Phlox_pilosa_subsp._pilosaPhlox_divaricata

Phlox_maculata_subsp._maculataPhlox_glaberrima
Phlox_paniculataPhlox_pulvinata

Phlox_subulata_subsp._subulata

Phlox_bifida_subsp._bifidaPhlox_hoodiiPhlox_longifoliaPhlox_condensata
Phlox_austromontana

Polemonium_acutiflorum
Polemonium_occidentale

Polemonium_pulcherrimumPolemonium_viscosumPolemonium_foliosissimum
Phlox_diffusa

Phlox_speciosa
Ipomopsis_multiflora_subsp._multiflora

Eriastrum_diffusumFouquieria_splendens
Deherainia_smaragdina

Stylogyne_gentryi
Erica_arborea

Erica_lusitanica

Erica_cinerea

Erica_vagans

Erica_carnea

Erica_erigena

Erica_terminalis

Erica_mackaiana

Erica_tetralix

Erica_ciliaris

Bruckenthalia_spiculifolia

Calluna_vulgaris

Daboecia_cantabrica

Rhododendron_adenogynum

Rhododendron_traillianum

Rhododendron_taliense

Rhododendron_rex_subsp._rex

Rhododendron_fulvum

Rhododendron_mallotum

Rhododendron_fortunei

Rhododendron_argyrophyllum

Rhododendron_neriiflorum

Rhododendron_crinigerum

Rhododendron_glischrum

Rhododendron_roxieanum

Rhododendron_floccigerum

Rhododendron_beesianum

Rhododendron_lacteum

Rhododendron_maculiferum

Rhododendron_orbiculare

Rhododendron_decorum

Rhododendron_vernicosum

Rhododendron_auriculatum

Rhododendron_galactinum

Rhododendron_strigillosum

Rhododendron_wardii

Rhododendron_barbatum

Rhododendron_basilicum

Rhododendron_delavayi

Rhododendron_arboreum

Rhododendron_campanulatum

Rhododendron_wallichii

Rhododendron_formosanum

Rhododendron_caucasicum

Rhododendron_praevernum

Rhododendron_ponticum

Rhododendron_canescens

Rhododendron_atlanticum

Rhododendron_periclymenoides

Rhododendron_viscosum

Rhododendron_arborescens

Rhododendron_occidentale

Rhododendron_molle

Rhododendron_luteum

Rhododendron_canadense

Rhododendron_fastigiatum

Rhododendron_hippophaeoides

Rhododendron_ce
phalanthum

Rhododendron_prim
uliflo

rum

Rhododendron_exce
llens

Rhododendron_xa
nthoste

phanum

Rhododendron_edgeworth
ii

Rhododendron_pach
yp

odum

Rhododendron_maddenii

Rhododendron_vir
gatum

Rhododendron_dauric
um

Rhododendro
n_mucro

nu
latum

Rho
dod

end
ro

n_hir
su

tum

Rho
do

de
nd

ro
n_

fer
ru

gin
eu

m

Rho
do

de
nd

ro
n_

sp
inu

life
ru

m

Rho
do

de
nd

ro
n_

sp
ici

fer
um

Rho
do

de
nd

ro
n_

ra
ce

mos
um

Rho
do

de
nd

ro
n_

za
leu

cu
m

Rho
do

de
nd

ro
n_

ru
big

ino
su

m

Rho
do

de
nd

ro
n_

yu
nn

an
en

se

Rho
do

de
nd

ro
n_

he
lio

lep
is

Rho
do

de
nd

ro
n_

tri
flo

ru
m

Rho
do

de
nd

ro
n_

rig
id

um

Rho
do

de
nd

ro
n_

or
eo

tre
ph

es

Rho
do

de
nd

ro
n_

ge
ne

st
ie

ria
nu

m

Rho
do

de
nd

ro
n_

em
ar

gi
na

tu
m

Rho
do

de
nd

ro
n_

va
cc

in
io

id
es

Rho
do

de
nd

ro
n_

sc
hl

ip
pe

nb
ac

hi
i

Rho
do

de
nd

ro
n_

sim
sii

R
ho

do
de

nd
ro

n_
m

uc
ro

na
tu

m

R
ho

do
de

nd
ro

n_
in

di
cu

m

R
ho

do
de

nd
ro

n_
m

ac
ro

se
pa

lu
m

R
ho

do
de

nd
ro

n_
ta

sh
iro

i

R
ho

do
de

nd
ro

n_
re

tic
ul

at
um

R
ho

do
de

nd
ro

n_
m

ar
ie

si
i

R
ho

do
de

nd
ro

n_
ba

ch
ii

R
ho

do
de

nd
ro

n_
le

pt
ot

hr
iu

m

R
ho

do
de

nd
ro

n_
ov

at
um

R
ho

do
de

nd
ro

n_
st

am
in

eu
m

R
ho

do
de

nd
ro

n_
ca

m
ts

ch
at

ic
um

R
ho

do
de

nd
ro

n_
he

m
sl

ey
an

um

R
ho

do
de

nd
ro

n_
sa

ng
ui

ne
um

_v
ar

._
sa

ng
ui

ne
um

R
ho

do
de

nd
ro

n_
sa

lu
en

en
se

_v
ar

._
sa

lu
en

en
se

R
ho

do
de

nd
ro

n_
ca

lo
ph

yt
um

R
ho

do
de

nd
ro

n_
nu

tta
lli

i

R
ho

do
de

nd
ro

n_
la

pp
on

ic
um

R
ho

do
de

nd
ro

n_
lil

iif
lo

ru
m

R
ho

do
de

nd
ro

n_
sa

rg
en

tia
nu

m

R
ho

do
de

nd
ro

n_
si

de
ro

ph
yl

lu
m

R
ho

do
de

nd
ro

n_
su

lfu
re

um
R

ho
do

de
nd

ro
n_

w
ilt

on
ii

R
ho

do
de

nd
ro

n_
rir

ie
i

R
ho

do
de

nd
ro

n_
fa

be
ri

R
ho

do
de

nd
ro

n_
au

gu
st

in
ii

R
ho

do
de

nd
ro

n_
ru

fu
m

R
ho

do
de

nd
ro

n_
or

eo
do

xa
R

ho
do

de
nd

ro
n_

pu
rd

om
ii

R
ho

do
de

nd
ro

n_
ba

lfo
ur

ia
nu

m
R

ho
do

de
nd

ro
n_

co
el

on
eu

ru
m

R
ho

do
de

nd
ro

n_
co

ria
ce

um
R

ho
do

de
nd

ro
n_

da
vi

di
i

R
ho

do
de

nd
ro

n_
da

vi
ds

on
ia

nu
m

R
ho

do
de

nd
ro

n_
m

yr
tif

ol
iu

m
R

ho
do

de
nd

ro
n_

oc
hr

ac
eu

m
R

ho
do

de
nd

ro
n_

pi
ng

ia
nu

m
R

ho
do

de
nd

ro
n_

pl
at

yp
od

um
R

ho
do

de
nd

ro
n_

pr
ae

st
an

s
R

ho
do

de
nd

ro
n_

se
ro

tin
um

R
ho

do
de

nd
ro

n_
su

tc
hu

en
en

se
R

ho
do

de
nd

ro
n_

th
ay

er
ia

nu
m

R
ho

do
de

nd
ro

n_
w

at
so

ni
i

E
m

pe
tr

um
_n

ig
ru

m

K
al

m
ia

_l
at

ifo
lia

K
al

m
ia

_p
ro

cu
m

be
ns

K
al

m
ia

_a
ng

us
tif

ol
ia

E
lli

ot
tia

_r
ac

em
os

a aelureac_ecodollyh
P P

hy
llo

do
ce

_b
re

w
er

i sneper_aeagip
E

snepres_setepag
A

V
ac

ci
ni

um
_b

ra
ct

ea
tu

m

HeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeight Trifolium_microdon

Trifolium_nanum

Trifolium_wormskioldii

Trifolium_longipes

Trifolium_macrocephalum

Trifolium_dasyphyllum
Trifolium_resupinatum
Trifolium_vesiculosum

Trifolium_hybridum
Trifolium_alexandrinum

Trifolium_nigrescens
Trifolium_suffocatum

Trifolium_retusum
Trifolium_repens

Trifolium_cernuum
Trifolium_medium

Trifolium_arvenseTrifolium_hirtum
Trifolium_pannonicumTrifolium_angustifoliumTrifolium_glomeratumTrifolium_subterraneum

Trifolium_lupinasterTrifolium_campestreTrifolium_dubiumTrifolium_micranthum
Trifolium_spadiceum

Trifolium_aureumMedicago_falcataMedicago_sativaMedicago_arborea
Medicago_litto

ralis
Medicago_truncatula

Medicago_praecox
Medicago_polymorpha

Medicago_rigidula
Medicago_arabica

Medicago_lupulina

Medicago_minima

Trifo
lium_tomentosum

Melilo
tus_dentatus

Melilo
tus_indicus

Melilo
tus_neapolita

nus

Trig
onella_caerulea

Trig
onella_balansae

Ononis_spinosa

Vicia
_sa

tivaVicia
_se

pium
Vicia

_grandiflo
ra

Vicia
_lathyro

ides

Vicia
_fabaVicia

_narbonensis

Vici
a_pannonica

Vici
a_americ

ana

Vici
a_cra

cc
a

Vici
a_disp

erm
a

Vici
a_be

ngh
ale

nsis

Vici
a_

pu
lch

ell
a

Vici
a_

hir
su

ta

Vici
a_

tet
ra

sp
er

ma

La
thy

ru
s_

jap
on

icu
s

La
thy

ru
s_

oc
hr

ole
uc

us

La
thy

ru
s_

pa
lus

tri
s

La
th

yr
us

_v
er

nu
s

La
th

yr
us

_s
ph

ae
ric

us

La
th

yr
us

_p
ra

te
ns

is

La
th

yr
us

_a
ph

ac
a

La
th

yr
us

_t
ub

er
os

us

La
th

yr
us

_h
irs

ut
us

La
th

yr
us

_s
ylv

es
tri

s

La
th

yr
us

_s
at

ivu
s

La
th

yr
us

_a
ng

ul
at

us

La
th

yr
us

_p
ol

yp
hy

llu
s

La
th

yr
us

_c
lym

en
um

Pi
su

m
_s

at
iv

um

La
th

yr
us

_n
is

so
lia

La
th

yr
us

_l
itt

or
al

is

La
th

yr
us

_o
do

ra
tu

s

Le
ns

_c
ul

in
ar

is

G
al

eg
a_

of
fic

in
al

is

As
tra

ga
lu

s_
ci

ce
r

As
tra

ga
lu

s_
al

pi
nu

s

As
tra

ga
lu

s_
ca

na
de

ns
is

A
st

ra
ga

lu
s_

gl
yc

yp
hy

llo
s

A
st

ra
ga

lu
s_

fri
gi

du
s

O
xy

tro
pi

s_
m

ay
de

lli
an

a

O
xy

tro
pi

s_
so

rd
id

a

O
xy

tro
pi

s_
la

m
be

rt
ii

O
xy

tro
pi

s_
sp

le
nd

en
s

O
xy

tro
pi

s_
ni

gr
es

ce
ns

C
ol

ut
ea

_a
rb

or
es

ce
ns

A
st

ra
ga

lu
s_

cu
rv

ic
ar

pu
s

A
st

ra
ga

lu
s_

fil
ip

es

A
st

ra
ga

lu
s_

pr
ae

lo
ng

us

A
st

ra
ga

lu
s_

pu
rs

hi
i

A
st

ra
ga

lu
s_

au
st

ria
cu

s

A
st

ra
ga

lu
s_

cr
uc

ks
ha

nk
si

i

A
st

ra
ga

lu
s_

hu
m

is
tra

tu
s

A
st

ra
ga

lu
s_

st
ric

tu
s

O
no

br
yc

hi
s_

vi
ci

ifo
lia

H
ed

ys
ar

um
_b

or
ea

le

H
ed

ys
ar

um
_a

lp
in

um

H
ed

ys
ar

um
_h

ed
ys

ar
oi

de
s

H
ed

ys
ar

um
_s

pi
no

si
ss

im
um

H
ed

ys
ar

um
_s

ul
ph

ur
es

ce
ns

A
lh

ag
i_

m
au

ro
ru

m

C
ar

ag
an

a_
si

ni
ca

C
ar

ag
an

a_
ar

bo
re

sc
en

s

C
ar

ag
an

a_
fr

ut
ex

H
al

im
od

en
dr

on
_h

al
od

en
dr

on

W
is

te
ria

_f
lo

rib
un

da

W
is

te
ria

_s
in

en
si

s

W
is

te
ria

_f
ru

te
sc

en
s

G
ly

cy
rr

hi
za

_g
la

br
a

G
ly

cy
rr

hi
za

_l
ep

id
ot

a

Lo
tu

s_
te

nu
is

Lo
tu

s_
pe

du
nc

ul
at

us

Lo
tu

s_
te

tr
ag

on
ol

ob
ussuvitas_supohtinr

O

susserp
moc_supohtinr

O

sullisuprep_supohtinr
O

airarenluv_sillyhtn
A

airav_aregiruce
S

acadiruces_aregiruce
S

si
vr

en
itl

u
m_

ag
nI

an
ao

ca
y_

ag
nI

an
og

ar
te

t_
ai

gy
Z

ar
ue

no
re

te
h_

ai
gy

Z Z
ygia_coccinea

Z
ygia_latifolia

E
nterolobium

_contortisiliquum
E

nterolobium
_schom

burgkii
E

nterolobium
_barnebianum

A
lbizia_procera

A
lbizia_chinensis

A
lbizia_kalkora

A
lbizia_julibrissin

C
edrelinga_cateniform

is
A

barem
a_jupunba

H
ydrochorea_corym

bosa
A

lbizia_tom
entosa

A
lbizia_niopoides

P
ithecellobium

_unguis
cati

E
benopsis_ebano

P
ithecellobium

_dulce
Lysilom

a_latisiliquum
P

ithecellobium
_keyense

C
ojoba_rufescens

C
ojoba_arborea

C
alliandra_trinervia

C
alliandra_eriophylla

Falcataria_m
oluccana

P
iptadenia_pteroclada

S
tryphnodendron_adstringens

S
tryphnodendron_m

oricolor

S
tryphnodendron_polystachyum

S
tryphnodendron_porcatum

P
seudopiptadenia_psilostachya

M
im

osa_pudica
P

iptadenia_paniculata

Parkia_m
ultijuga

Parkia_velutina
Parkia_nitida

Parkia_decussata

Parkia_gigantocarpa

Prosopis_juliflora

Prosopis_velutina

Prosopis_pallida

Prosopis_glandulosa

Prosopis_chilensis

Prosopis_alba
Prosopis_pubescens

Prosopis_tam
arugo

Leucaena_retusa

Leucaena_leucocephala

Leucaena_pulverulenta

Dichrostachys_cinerea

Acacia_pycnantha

Acacia_paradoxa

Desm
anthus_illinoensis

Desm
anthus_virgatus

Plathym
enia_reticulata

Pentaclethra_m
acroloba

Parkinsonia_aculeata

Delonix_regia

Schizolobium
_parahyba

Schizolobium
_am

azonicum

Tachigali_paniculata

Tachigali_versicolor

Tachigali_formicarum

Stahlia_monosperma

Caesalpinia_crista

Senna_dariensis

Senna_septemtrionalis

Senna_marilandica

Senna_siamea

Chamaecrista_fasciculata

Senna_armata

Senna_trolliiflora

Cassia_grandis

Cassia_spruceana

Cassia_phyllodinea

Gleditsia_sinensis

Gleditsia_aquatica

Acrocarpus_fraxinifolius

Ceratonia_siliqua

Dialium_guianense

Dicorynia_guianensis

Apuleia_leiocarpa

Zenia_insignis

Bauhinia_tomentosa

Bauhinia_purpurea

Bauhinia_galpinii

Bauhinia_blakeana

Bauhinia_glauca

Bauhinia_brachycarpa

Cercis_chinensis

Cercis_occidentalis

Cercis_canadensis

Bauhinia_acuminata

Bauhinia_multinervia

Brownea_grandiceps

Brownea_macrophylla

Crudia_glaberrima

Tamarindus_indica

Cynometra_retusa

Macrolobium_acaciifolium

Macrolobium_bifolium

Macrolobium_gracile

Macrolobium_angustifolium

Copaifera_trapezifolia

Copaifera_reticulata

Hymenaea_oblongifolia

Hymenaea_courbaril

Prioria_copaifera

Eperua_falcata

Eperua_grandiflora

Eperua_purpurea

Peltogyne_venosa

Saraca_asoca

Lysidice_rhodostegia

Polygala_cruciata

Polygala_polygama

Polygala_senega

Polygala_myrtifolia

Polygala_vulgaris

Polygala_verticillata

Moutabea_guianensis

Quillaja_saponaria

D
orycnium

_hirsutum

iit
hg

ir
w_

ay
elt

t
O

ar
olf

id
na

rg
_a

in
ab

se
S

as
on

ip
si

b_
ai

na
bs

e
SS
esbania_tom

entosa

O
lneya_tesota

R
obinia_neom

exicana

R
obinia_hispida

R
obinia_pseudoacacia

R
obinia_viscosa

G
liricidia_sepium

G
lycine_m

ax

P
ueraria_m

ontana

N
eonotonia_w

ightii

C
ologania_angustifolia

D
esm

odium
_paniculatum

D
esm

odium
_canadense

D
esm

odium
_ciliare

D
esm

odium
_illinoense

D
esm

odium
_intortum

D
esm

odium
_incanum

D
esm

odium
_heterocarpon

D
esm

odium
_triflorum

C
odariocalyx_gyroides

D
esm

odium
_elegans

D
esm

odium
_sessilifolium

D
esm

odium
_heterophyllum

D
esm

odium
_velutinum

D
esm

odium
_rigidum

D
esm

odium
_dillenii

Lespedeza_juncea

Lespedeza_thunbergii

Lespedeza_procum
bens

Lespedeza_hirta

Lespedeza_leptostachya

Kum
m

erow
ia_stipulacea

Kum
m

erow
ia_striata

P
haseolus_angustissim

us

P
haseolus_coccineus

P
haseolus_vulgaris

M
acroptilium

_atropurpureum

V
igna_radiata

Vigna_unguiculata

Erythrina_costaricensis

Erythrina_corallodendron

Erythrina_sandw
icensis

Erythrina_folkersii

Erythrina_flabelliform
is

Erythrina_herbacea

Erythrina_am
azonica

C
ajanus_cajan

Flem
ingia_m

acrophylla

Flem
ingia_strobilifera

Hardenbergia_violacea

Lonchocarpus_sericeus

Tephrosia_purpurea

Tephrosia_spicata

Tephrosia_florida

Lonchocarpus_guatem
alensis

Lonchocarpus_cam
pestris

Lonchocarpus_nitidus

Galactia_regularis

Indigofera_pseudotinctoria

Indigofera_am
blyantha

Indigofera_australis

Indigofera_tinctoria

Dalea_polygonoides

Dalea_purpurea

Dalea_lanata

Dalea_candida

Dalea_formosa

Psorothamnus_spinosus

Eysenhardtia_polystachya

Amorpha_fruticosa

Amorpha_canescens

Crotalaria_spectabilis

Crotalaria_juncea

Crotalaria_pallida

Lupinus_polyphyllus

Lupinus_albicaulis

Lupinus_latifolius

Lupinus_argenteus

Lupinus_arcticus

Lupinus_arboreus
Lupinus_bicolor

Lupinus_luteus

Lupinus_angustifolius

Lupinus_nootkatensis

Lupinus_nevadensis
Lupinus_caudatus

Lupinus_luteolus
Lupinus_sericeus

Lupinus_havardii
Lupinus_perennisLupinus_covilleiLupinus_kingiiLupinus_elmeri

Lupinus_alpestrisGenista_tinctoriaGenista_pilosaGenista_hispanica
Genista_monspessulanaGenista_sagittalisGenista_canariensisUlex_europaeusSpartium_junceumCytisus_scopariusRetama_sphaerocarpa

Baptisia_albaBaptisia_bracteata
Baptisia_tinctoriaThermopsis_divaricarpa

Poecilanthe_effusa
Dalbergia_odorifera

Dalbergia_miscolobium
Machaerium_brasiliense
Machaerium_acutifolium

Pictetia_aculeata
Pterocarpus_amazonum

Pterocarpus_rohrii
Pterocarpus_officinalis

Pterocarpus_indicus

Centrolobium_microchaete

Platypodium_elegans

Adesmia_boronioides

Sophora_microphylla

Sophora_chrysophylla

Sophora_tomentosa

Maackia_hupehensis

Diplotropis_purpurea

Ormosia_stipularis

Ormosia_coccinea

Ormosia_krugii

Ormosia_macrocalyx

Ormosia_flava

Ormosia_amazonica

Ormosia_bopiensis

Ormosia_panamensis

Ormosia_nobilis

Dussia_tessmannii

Dussia_discolor

Dussia_mexicana

Myroxylon_balsamum

Alexa_wachenheimii

Cladrastis_kentukea

Cladrastis_platycarpa

Myrospermum_frutescens

Vatairea_erythrocarpa

Vatairea_lundellii

Sweetia_fruticosa

Vataireopsis_surinamensis

Swartzia_simplex

Swartzia_arborescens

Swartzia_amshoffiana

Swartzia_guatemalensis

Swartzia_leblondii

Swartzia_polyphylla

Swartzia_oblanceolata

Amburana_cearensis

Andira_fraxinifolia

Andira_surinamensis

Andira_inermis

Andira_multistipula

Hymenolobium_flavum

Platymiscium_pinnatum

Dalbergia_assamica

Dalbergia_glomerata

Stylosanthes_biflo
ra

Indigofera_colutea

Indigofera_hirsuta

Indigofera_carle
si

Dipteryx_punctata

Dipteryx
_odorata

Dipteryx
_oleife

ra

Pterodon_emarginatus

Aca
cia

_mangium

Aca
cia

_auric
ulifo

rm
is

Aca
cia

_flo
rib

unda

Aca
cia

_longifo
lia

Aca
cia

_melanox
ylo

n

Aca
cia

_ko
a

Aca
cia

_dealbata

Aca
cia

_dec
urre

ns

Aca
cia

_c
ult

rifo
rm

is

Aca
cia

_e
lat

a

Aca
cia

_p
lat

yc
ar

pa

Aca
cia

_m
yr

tifo
lia

Aca
cia

_li
gu

lat
a

Vac
he

llia
_m

ela
no

ce
ra

s

Albi
zia

_le
bb

ec
k

Sen
eg

ali
a_

at
ax

ac
an

th
a

In
ga

_a
cr

oc
ep

ha
la

In
ga

_p
ez

izi
fe

ra

In
ga

_c
oc

le
en

sis

In
ga

_c
in

na
m

om
ea

In
ga

_m
ul

tiju
ga

In
ga

_g
ol

dm
an

ii

In
ga

_s
ap

in
do

id
es

In
ga

_e
du

lis
In

ga
_v

er
a

In
ga

_l
ei

oc
al

yc
in

a

In
ga

_p
un

ct
at

a

In
ga

_o
er

st
ed

ia
na

In
ga

_s
pe

ct
ab

ilis
In

ga
_a

la
ta

In
ga

_n
ob

ilis

In
ga

_p
oe

pp
ig

ia
na

In
ga

_a
ur

is
te

lla
e

In
ga

_v
is

m
iif

ol
ia

In
ga

_l
au

rin
a

In
ga

_c
ha

rta
ce

a
In

ga
_a

cr
ea

na
In

ga
_r

ui
zi

an
a

In
ga

_b
ou

rg
on

ii
In

ga
_m

ar
gi

na
ta

In
ga

_c
ap

ita
ta

In
ga

_s
tip

ul
ar

is
In

ga
_u

m
be

lli
fe

ra
In

ga
_a

lb
a

In
ga

_h
et

er
op

hy
lla

In
ga

_p
ar

ae
ns

is
In

ga
_t

en
ui

st
ip

ul
a

In
ga

_h
ub

er
i

In
ga

_s
tr

ia
ta

In
ga

_r
ub

ig
in

os
a

In
ga

_d
en

si
flo

ra
In

ga
_r

us
by

i
In

ga
_v

el
ut

in
a

In
ga

_s
tip

ul
ac

ea
In

ga
_p

si
tta

co
ru

m
In

ga
_s

ua
ve

ol
en

s
In

ga
_c

or
us

ca
ns

In
ga

_c
ay

en
ne

ns
is

In
ga

_c
or

da
to

al
at

a

In
ga

_i
lta

In
ga

_m
ac

ro
ph

yl
la

In
ga

_a
lb

ic
or

ia
In

ga
_g

ra
ci

lif
ol

ia
In

ga
_b

ra
ch

ys
ta

ch
ys

In
ga

_m
el

in
on

is
In

ga
_l

ou
br

ya
na

In
ga

_s
in

ac
ae

In
ga

_c
ili

at
a

In
ga

_s
ar

ay
ac

ue
ns

is

In
ga

_t
es

sm
an

ni
i anainovap_agnI

In
ga

_s
ku

tc
hi

i

In
ga

_m
uc

un
a snednelps_agnI

arolfire
molg_agnI

In
ga

_b
ra

ch
yr

ha
ch

is

HeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeightHeight

ERICALES FABALES

ZONE

polar

hemiboreal

temperate

subtropical

tropical

2

0

2

TRAIT

ZONE

polar

hemiboreal

temperate

subtropical

tropical

4

2

0

2

TRAIT

(a) (b)

Primula_farinosa

Primula_stricta

Primula_borealis

Primula_denticulata

Primula_veris

Primula_vulgaris

Primula_elatior

Primula_japonica

Primula_eximia

Primula_tschuktschorum
Primula_malacoides

Primula_obconica
Primula_sinensis

Primula_auricula
Primula_hirsuta

Primula_minima
Primula_parryi

Primula_meadia
Primula_fragransPrimula_suffrutescensPrimula_hendersoniiPrimula_tetrandraPrimula_clevelandii_var._gracilis

Soldanella_montana
Hottonia_palustrisAndrosace_occidentalis

Androsace_septentrionalis

Androsace_chamaejasme

Androsace_villosa
Androsace_maxima

Lysimachia_mauritia
na

Lysimachia_ephemerum

Lysimachia_clethroides

Lysimachia_fortu
nei

Glaux_maritim
a

Lysimachia_punctata

Lysimachia_nummularia

Lysim
achia_vulgaris

Lysi
mach

ia_cili
ata

Lysi
mach

ia_quadrifo
lia

Tri
entalis_

europaea

Lys
im

ach
ia_quadrifl

ora

Ly
sim

ach
ia_atro

purpurea

Ly
sim

ach
ia_hy

brid
a

Ly
sim

ach
ia_terre

str
is

Ly
sim

ach
ia_lance

olata

Cyc
lam

en
_per

sic
um

Cyc
lam

en
_p

ur
pu

ra
sc

en
s

Ard
isi

a_
cre

na
ta

Ard
isi

a_
pa

nic
ula

ta

Ard
isi

a_
re

vo
lut

a

Ard
isi

a_
nig

ro
vir

en
s

Ard
isi

a_
pu

lch
ra

M
yr

sin
e_

um
be

lla
ta

M
yr

sin
e_

af
ric

an
a

M
yr

sin
e_

co
ria

ce
a

M
yr

sin
e_

ga
rd

ne
ria

na

Aeg
ice

ra
s_

co
rn

icu
la

tu
m

Sa
m

ol
us

_v
al

er
an

di

Sa
m

ol
us

_p
or

os
us

Sa
m

ol
us

_e
br

ac
te

at
us

_v
ar

._
al

ys
so

id
es

Bo
ne

llia
_f

ru
te

sc
en

s

Bo
ne

llia
_m

ac
ro

ca
rp

a_
su

bs
p.

_p
un

ge
ns

Bo
ne

llia
_s

el
er

ia
na

C
la

vi
ja

_e
llip

tic
a

C
la

vi
ja

_t
ar

ap
ot

an
a

M
ae

sa
_j

ap
on

ic
a

M
ae

sa
_i

nd
ic

a

D
io

sp
yr

os
_e

be
nu

m

D
io

sp
yr

os
_t

ex
an

a

D
io

sp
yr

os
_t

et
ra

sp
er

m
a

D
io

sp
yr

os
_c

ay
en

ne
ns

is

D
io

sp
yr

os
_m

al
ab

ar
ic

a

D
io

sp
yr

os
_m

es
pi

lif
or

m
is

D
io

sp
yr

os
_l

ot
us

D
io

sp
yr

os
_k

ak
i

D
io

sp
yr

os
_v

irg
in

ia
na

D
io

sp
yr

os
_v

er
a

D
io

sp
yr

os
_a

rt
an

th
ifo

lia

D
io

sp
yr

os
_k

irk
ii

D
io

sp
yr

os
_p

al
m

er
i

D
io

sp
yr

os
_a

ni
sa

nd
ra

D
io

sp
yr

os
_n

ig
ra

D
io

sp
yr

os
_c

hl
or

ox
yl

on

D
io

sp
yr

os
_i

nt
ric

at
a

D
io

sp
yr

os
_s

ub
ro

ta
ta

E
uc

le
a_

un
du

la
ta

R
oy

en
a_

w
hy

te
an

a

R
oy

en
a_

ly
ci

oi
de

s

E
uc

le
a_

ps
eu

de
be

nu
s

E
sc

hw
ei

le
ra

_d
ec

ol
or

an
s

E
sc

hw
ei

le
ra

_c
or

ia
ce

a

E
sc

hw
ei

le
ra

_p
ar

vi
flo

ra

E
sc

hw
ei

le
ra

_s
ag

ot
ia

na

E
sc

hw
ei

le
ra

_i
nt

eg
rif

ol
ia

E
sc

hw
ei

le
ra

_p
an

am
en

si
s

Le
cy

th
is

_c
on

fe
rt

ifl
or

aaslecxe_aitellohtre
B

ojacubaz_sihtyceL

roni
m_sihtyceL

ailofiunet_arelie
whcs

E

ailofilavo_arelie
whcs

E

ad
op

it
na

_a
ir

eh
tl

ua
G

ad
ip

si
h_

air
eh

tl
ua

G

an
as

ni
_a

ir
eh

tl
ua

G

a
mi

ss
it

na
rg

ar
f_

air
eh

tl
ua

G

no
ll

ah
s_

air
eh

tl
ua

G G
aultheria_hum

ifusa

G
aultheria_hispidula

G
aultheria_procum

bens
C

ham
aedaphne_calyculata

Leucothoe_fontanesiana
Leucothoe_davisiae

A
ndrom

eda_polifolia
Z

enobia_pulverulenta
P

ieris_japonica
P

ieris_form
osa

A
garista_salicifolia

Lyonia_ligustrina
Lyonia_m

ariana
O

xydendrum
_arboreum

E
pacris_longiflora

Lebetanthus_m
yrsinites

P
yrola_asarifolia

P
yrola_elliptica

P
yrola_m

inor
O

rthilia_secunda
C

him
aphila_m

enziesii
M

oneses_uniflora
A

rctostaphylos_hookeri

A
rctostaphylos_tom

entosa

A
rctostaphylos_uva

ursi

A
rctostaphylos_pungens

A
rctostaphylos_m

anzanita_subsp._m
anzanita

A
rctostaphylos_nevadensis

Arctostaphylos_viscida_subsp._viscida

Arctostaphylos_virgata

Arctostaphylos_pilosula

Arctostaphylos_bakeri_subsp._bakeri

Arctostaphylos_canescens_subsp._canescens

Arctostaphylos_colum
biana

Arctostaphylos_auriculata

Arctostaphylos_pajaroensis

Arctostaphylos_glandulosa_subsp._glandulosa

Arctostaphylos_edm
undsii

Arctostaphylos_stanfordiana_subsp._stanfordiana

Arctostaphylos_pringlei_subsp._pringlei

Arctostaphylos_pum
ila

Arctostaphylos_rudis

Arctostaphylos_patula

Arctostaphylos_pallida

Arctostaphylos_m
ontereyensis

Arctostaphylos_im
bricata

Arctostaphylos_obispoensis

Arctostaphylos_glauca

Arctous_alpina

Comarostaphylis_diversifolia

Comarostaphylis_polifolia

Arbutus_arizonica

Arbutus_xalapensis

Arbutus_menziesii

Arbutus_unedo

Pterospora_andromedea

Enkianthus_perulatus

Harrimanella_hypnoides

Cladothamnus_pyrolaeflorus

Clethra_scabra

Clethra_barbinervis

Clethra_alnifolia

Cyrilla_racemiflora

Actinidia_chinensis

Actinidia_arguta

Saurauia_yasicae

Sarracenia_purpurea

Sarracenia_rubra

Sarracenia_leucophylla

Sarracenia_alata

Sarracenia_psittacina

Sarracenia_minor

Sarracenia_flava

Heliamphora_heterodoxa

Darlingtonia_californica

Symplocos_martinicensis

Symplocos_paniculata

Styrax_japonicus

Styrax_obassis

Styrax_grandifolius

Styrax_americanus

Styrax_officinalis

Styrax_platanifolia

Halesia_carolina

Halesia_diptera

Pterostyrax_corymbosus

Diapensia_lapponica

Adinandra_millettii

Impatiens_balsamina

Impatiens_walleriana

Impatiens_pallida

Impatiens_noli tangere

Impatiens_capensis

Impatiens_glandulifera

Impatiens_parviflora

Impatiens_balfourii

Souroubea_sympetala

Marcgravia_oblongifolia

E
schw

eilera_pittierisi
sn

en
ai

ug
_ir

at
ar

uo
C

ar
olf

itl
u

m_
ir

at
ar

uo
C

si
sn

en
ai

ug
_a

ti
pu

or
uo

C

G
ustavia_hexapetala

G
ustavia_augusta

G
ustavia_superba

B
arringtonia_acutangula

C
ariniana_pyriform

is

P
lanchonia_careya

P
outeria_cuspidata

P
outeria_cladantha

P
outeria_guianensis

P
outeria_durlandii

P
radosia_cuatrecasasii

P
radosia_cochlearia

C
hrysophyllum

_pom
iferum

P
outeria_m

acrophylla

P
outeria_cam

pechiana

C
hrysophyllum

_m
exicanum

C
hrysophyllum

_cainito

C
hrysophyllum

_argenteum

E
cclinusa_ram

iflora

E
cclinusa_psilophylla

M
icropholis_venulosa

Pouteria_laevigata

M
icropholis_garciniifolia

P
lanchonella_sandw

icensis

P
lanchonella_costata

Pouteria_alnifolia

C
hrysophyllum

_gonocarpum

Pouteria_sapota

Pouteria_glom
erata

Pouteria_chocoensis

Pouteria_buenaventurensis

Pouteria_speciosa

Pouteria_ephedrantha

Pouteria_elegans

Synsepalum
_dulcificum

M
anilkara_hexandra

M
anilkara_bidentata

M
anilkara_zapota

M
im

usops_caffra

M
im

usops_elengi

M
im

usops_coriacea

M
im

usops_balata

M
adhuca_longifolia

Sideroxylon_obtusifolium

Sideroxylon_celastrinum

Sideroxylon_lycioides

Sideroxylon_lanuginosum

Sideroxylon_tepicense

Sideroxylon_capiri

Sideroxylon_portoricense

Sideroxylon_inerme

Camellia_oleifera

Camellia_japonica

Camellia_sinensis

Franklinia_alatamaha

Gordonia_lasianthus

Stewartia_pseudocamellia

Navarretia_leucocephala_subsp._leucocephala

Navarretia_involucrata

Navarretia_intertexta

Navarretia_divaricata_subsp._divaricata

Navarretia_hamata

Navarretia_atractyloides

Navarretia_mellita
Collomia_linearis

Collomia_biflora

Collomia_grandifloraCollomia_tracyi
Collomia_tinctoria

Collomia_diversifolia

Collomia_heterophylla
Allophyllum_gilioidesGilia_latifloraGilia_aliquantaGilia_sinuataGilia_inconspicua

Gilia_clokeyiGilia_transmontanaGilia_crassifolia
Gilia_minorGilia_brecciarum

Gilia_tricolor
Gilia_nevinii

Gilia_angelensis
Gilia_achilleifolia

Gilia_capitata
Saltugilia_australis

Phlox_drummondiiPhlox_pilosa_subsp._pilosa

Phlox_divaricataPhlox_maculata_subsp._maculata

Phlox_glaberrima

Phlox_paniculata

Phlox_bifida_subsp._bifida

Phlox_hoodii

Microsteris_gracilis

Leptosiphon_montanus

Gymnosteris_nudicaulis

Linanthus_parryae

Linanthus_dichotomus

Linanthus_pungens

Linanthus_campanulatus

Polemonium_acutiflorum

Polemonium_occidentale

Polemonium_caeruleum

Polemonium_californicum

Polemonium_pulcherrimum

Polemonium_micranthum

Polemonium_carneum

Polemonium_viscosum

Polemonium_incisum

Phlox_diffusa

Phlox_speciosa

Ipomopsis_aggregata

Ipomopsis_arizonica

Ipomopsis_rubra

Ipomopsis_multiflora_subsp._multiflora

Ipomopsis_congesta

Eriastrum_diffusum

Eriastrum_sapphirinum

Eriastrum_virgatum

Eriastrum_eremicum

Eriastrum_wilcoxii

Langloisia_matthewsii

Loeseliastrum_schottii

Aliciella_micromeria

Giliastrum_rigidulum

Cobaea_scandens

Fouquieria_splendens

Deherainia_smaragdina

Stylogyne_gentryi

Parathesis_crenulata

Ctenardisia_amplifo
lia

Erica_abietina_subsp._abietina

Erica_unicolor_subsp._unicolor

Erica_arborea

Erica_lusitanica

Eric
a_cinerea

Eric
a_vagans

Eric
a_ca

rnea

Eric
a_mack

aiana

Eric
a_tetra

lix

Eric
a_cili

aris

Bruck
enthalia

_sp
icu

lifo
lia

Eric
a_sp

ecio
sa

Callu
na_vu

lgaris

Dabo
ec

ia_
ca

nta
bric

a

Rho
do

de
nd

ro
n_

for
tun

ei

Rho
do

de
nd

ro
n_

hy
pe

ry
thr

um

Rho
do

de
nd

ro
n_

ps
eu

do
ch

ry
sa

nth
um

Rho
do

de
nd

ro
n_

ca
uc

as
icu

m

Rho
do

de
nd

ro
n_

m
ac

ro
ph

yll
um

Rho
do

de
nd

ro
n_

ca
ta

wbie
ns

e

Rho
do

de
nd

ro
n_

m
ax

im
um

Rho
do

de
nd

ro
n_

po
nt

icu
m

Rho
do

de
nd

ro
n_

ca
ne

sc
en

s

Rho
do

de
nd

ro
n_

at
la

nt
icu

m

Rho
do

de
nd

ro
n_

ca
le

nd
ul

ac
eu

m

Rho
do

de
nd

ro
n_

ar
bo

re
sc

en
s

Rho
do

de
nd

ro
n_

oc
cid

en
ta

le

R
ho

do
de

nd
ro

n_
ca

na
de

ns
e

R
ho

do
de

nd
ro

n_
an

th
op

og
on

R
ho

do
de

nd
ro

n_
hi

rs
ut

um

R
ho

do
de

nd
ro

n_
fe

rru
gi

ne
um

R
ho

do
de

nd
ro

n_
ru

bi
gi

no
su

m

R
ho

do
de

nd
ro

n_
al

bi
flo

ru
m

R
ho

do
de

nd
ro

n_
si

m
si

i

R
ho

do
de

nd
ro

n_
ch

am
pi

on
ia

e

R
ho

do
de

nd
ro

n_
m

ou
lm

ai
ne

ns
e

R
ho

do
de

nd
ro

n_
la

pp
on

ic
um

R
ho

do
de

nd
ro

n_
w

ey
ric

hi
i_

va
r._

w
ey

ric
hi

i

R
ho

do
de

nd
ro

n_
m

ic
ra

nt
hu

m
E

m
pe

tru
m

_n
ig

ru
m

K
al

m
ia

_l
at

ifo
lia

K
al

m
ia

_a
ng

us
tif

ol
ia

K
al

m
ia

_p
ol

ifo
lia

K
al

m
ia

_m
ic

ro
ph

yl
la

P
hy

llo
do

ce
_c

ae
ru

le
a

P
hy

llo
do

ce
_e

m
pe

tr
ifo

rm
is

P
hy

llo
do

ce
_g

la
nd

ul
ifl

or
a

P
hy

llo
do

ce
_b

re
w

er
i

E
pi

ga
ea

_r
ep

en
s

C
as

si
op

e_
m

er
te

ns
ia

na
Va

cc
in

iu
m

_b
ra

ct
ea

tu
m

Va
cc

in
iu

m
_c

or
ym

bo
su

m
V

ac
ci

ni
um

_a
rb

or
eu

m
V

ac
ci

ni
um

_s
co

pa
riu

m
V

ac
ci

ni
um

_p
ar

vi
fo

liu
m

V
ac

ci
ni

um
_c

ae
sp

ito
su

m
V

ac
ci

ni
um

_m
yr

til
lu

s
V

ac
ci

ni
um

_m
em

br
an

ac
eu

m
V

ac
ci

ni
um

_o
va

lif
ol

iu
m

V
ac

ci
ni

um
_v

iti
s

id
ae

a

V
ac

ci
ni

um
_o

va
tu

m

G
ay

lu
ss

ac
ia

_d
um

os
a

G
ay

lu
ss

ac
ia

_f
ro

nd
os

a

G
ay

lu
ss

ac
ia

_b
ac

ca
ta

V
ac

ci
ni

um
_u

lig
in

os
um

V
ac

ci
ni

um
_o

xy
co

cc
os sediollitry

m_
muinicca

V

muilofitsugna_
muinicca

V

mulurebup_
muinicca

V

V
ac

ci
ni

um
_e

ur
ya

nt
hu

m

Seed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed Mass
Trifolium_macraei

Trifolium_dichotomum

Trifolium_bifidum

Trifolium_oliganthum

Trifolium_breweri

Trifolium_barbigerum
Trifolium_cyathiferum
Trifolium_macrocephalum

Trifolium_amabile
Trifolium_resupinatum

Trifolium_vesiculosum
Trifolium_nigrescens

Trifolium_suffocatum
Trifolium_medium

Trifolium_arvense
Trifolium_hirtum
Trifolium_pannonicumTrifolium_angustifoliumTrifolium_glomeratumTrifolium_lupinasterTrifolium_spadiceumMedicago_sativaMedicago_littoralisMedicago_truncatulaMedicago_polymorpha

Medicago_laciniataMedicago_orbicularis
Medicago_arabica

Medicago_lupulina
Medicago_minima

Melilotus_dentatus
Melilotus_officinalis

Trigonella_foenum graecum

Ononis_spinosa
Trifo

lium_mucronatum

Vicia_grandiflora
Vicia_pannonica

Vicia_americana
Vicia_pulchella

Vicia_tetrasperma

Vicia_epetiolaris
Lathyrus_japonicus

Lathyrus_venosus

Lathyrus_ochroleucus

Lathyrus_palustris

Lathyrus_
vernus

Lathyru
s_

aphaca

Lathyru
s_

tuberosu
s

Lathyru
s_

syl
ve

str
is

Lathyru
s_

angulatus

Lathyru
s_

polyp
hyllu

s

Lathy
rus_

niss
olia

Lathy
rus_

litt
oralis

Lathy
rus_

su
bandinus

Lens_
cu

lin
aris

Astr
agalus_

cic
er

Astr
ag

alu
s_

alp
inu

s

Astr
ag

alu
s_

co
cc

ine
us

Astr
ag

alu
s_

ne
wbe

rry
i

Astr
ag

alu
s_

pe
hu

en
ch

es

Astr
ag

alu
s_

ar
no

ttia
nu

s

Astr
ag

alu
s_

lay
ne

ae

Astr
ag

alu
s_

am
er

ica
nu

s

Oxy
tro

pis
_s

er
ice

a

Oxy
tro

pis
_la

m
be

rti
i

Oxy
tro

pis
_n

igr
es

ce
ns

Col
ut

ea
_a

rb
or

es
ce

ns

Sut
he

rla
nd

ia
_f

ru
te

sc
en

s

Clia
nt

hu
s_

pu
ni

ce
us

Ast
ra

ga
lu

s_
cu

rv
ica

rp
us

Ast
ra

ga
lu

s_
do

ug
la

sii

As
tra

ga
lu

s_
fili

pe
s

As
tra

ga
lu

s_
cr

ot
al

ar
ia

e

As
tra

ga
lu

s_
cib

ar
iu

s

As
tra

ga
lu

s_
pr

ae
lo

ng
us

As
tra

ga
lu

s_
ag

re
st

is

As
tra

ga
lu

s_
th

ur
be

ri

As
tra

ga
lu

s_
ut

ah
en

si
s

As
tra

ga
lu

s_
pu

rs
hi

i

As
tra

ga
lu

s_
sp

ei
ro

ca
rp

us

As
tra

ga
lu

s_
te

ne
llu

s

As
tra

ga
lu

s_
w

oo
dr

uf
fii

As
tra

ga
lu

s_
pa

po
sa

nu
s

A
st

ra
ga

lu
s_

ra
ce

m
os

us

A
st

ra
ga

lu
s_

nu
tta

lli
i

A
st

ra
ga

lu
s_

da
ru

m
bi

um

A
st

ra
ga

lu
s_

te
ph

ro
de

s

A
st

ra
ga

lu
s_

tib
et

an
us

A
st

ra
ga

lu
s_

m
oe

nc
op

pe
ns

is

A
st

ra
ga

lu
s_

lo
tif

lo
ru

s

A
st

ra
ga

lu
s_

cr
as

si
ca

rp
us

A
st

ra
ga

lu
s_

hu
m

is
tra

tu
s

A
st

ra
ga

lu
s_

m
ar

iti
m

us

A
st

ra
ga

lu
s_

m
ig

ue
le

ns
is

O
no

br
yc

hi
s_

vi
ci

ifo
lia

H
ed

ys
ar

um
_s

pi
no

si
ss

im
um

A
lh

ag
i_

m
au

ro
ru

m

C
ar

ag
an

a_
ar

bo
re

sc
en

s

H
al

im
od

en
dr

on
_h

al
od

en
dr

on

W
is

te
ria

_s
in

en
si

s

G
ly

cy
rr

hi
za

_l
ep

id
ot

a

G
ly

cy
rr

hi
za

_e
ch

in
at

a

Lo
tu

s_
te

nu
is

Lo
tu

s_
pe

du
nc

ul
at

us

Lo
tu

s_
pa

lu
st

ris

S
ec

ur
ig

er
a_

va
ria

S
ec

ur
ig

er
a_

se
cu

rid
ac

a

A
cm

is
po

n_
am

er
ic

an
us

A
cm

is
po

n_
de

nt
ic

ul
at

us

A
cm

is
po

n_
br

ac
hy

ca
rp

us

A
cm

is
po

n_
pa

rv
ifl

or
us

A
cm

is
po

n_
w

ra
ng

el
ia

nu
s

D
or

yc
ni

um
_h

irs
ut

um

O
ttl

ey
a_

w
rig

ht
ii

S
es

ba
ni

a_
em

er
us

S
es

ba
ni

a_
gr

an
di

flo
ra

S
es

ba
ni

a_
bi

sp
in

os
a

S
es

ba
ni

a_
he

rb
ac

ea

C
ou

rs
et

ia
_g

la
nd

ul
os

a

mutcirtsnoc_
mu

mrepsotcnihp
S

adipsih_ainibo
R

asocsiv_ainibo
R

adirolf_aetio
P

muipes_aidiciril
G

se
di

op
oi

n_
ai

zi
bl

A

ar
efi

m
mu

g_
ai

zi
bl

A

an
ac

ix
e

m_
ai

dr
av

a
H

sn
ac

ib
la

_a
id

ra
va

H

sn
ell

ap
_a

id
ra

va
H

si
ug

nu
_

mu
ib

oll
ec

eh
ti

P
cati

S
phinga_acatlensis

Lysilom
a_acapulcense

Lysilom
a_divaricatum

Lysilom
a_latisiliquum

Lysilom
a_latisiliqua

Z
apoteca_am

azonica
C

ojoba_rufescens
C

alliandra_eriophylla
C

alliandra_conferta
M

ariosousa_w
illardiana

V
achellia_allenii

S
enegalia_m

acilenta
M

im
osa_cam

porum
M

im
osa_pigra

M
im

osa_aculeaticarpa
P

iptadenia_stipulacea
P

iptadenia_gonoacantha
S

tryphnodendron_adstringens

M
im

osa_m
onancistra

M
im

osa_orthocarpa
M

im
osa_luisana

M
im

osa_pudica
M

im
osa_baham

ensis
M

im
osa_adenocarpa

M
im

osa_purpusii
M

im
osa_blanchetii

M
im

osa_uruguensis
P

iptadenia_paniculata

Parkia_biglobosa
P

rosopis_juliflora
P

rosopis_laevigata

P
rosopis_velutina

P
rosopis_pallida

P
rosopis_glandulosa

P
rosopis_chilensis

Prosopis_alba
Prosopis_tam

arugo

D
esm

anthus_bicornutus

N
eptunia_oleracea

N
eptunia_pubescens

Leucaena_salvadorensis

Leucaena_diversifolia

C
alliandropsis_nervosus

Acacia_pycnantha

Acacia_paradoxa

Acacia_riceana

Acacia_boorm
anii

Desm
anthus_illinoensis

Desm
anthus_leptolobus

Pentaclethra_m
acroloba

Adenanthera_pavonina

Erythrophleum
_suaveolens

M
ora_paraensis

Parkinsonia_aculeata

Schizolobium
_parahyba

Peltophorum
_dubium

Peltophorum
_africanum

Peltophorum_pterocarpum

Tachigali_versicolor

Hoffmannseggia_microphylla

Caesalpinia_velutina

Caesalpinia_angulata

Senna_papillosa

Senna_obtusifolia

Senna_septemtrionalis

Senna_occidentalis

Senna_candolleana

Senna_bauhinioides

Senna_spectabilis

Senna_sulfurea

Senna_bicapsularis

Chamaecrista_mimosoides

Senna_alata

Senna_siamea

Senna_atomaria

Senna_didymobotrya

Chamaecrista_fasciculata

Chamaecrista_apoucouita

Chamaecrista_fagonioides

Senna_wislizeni

Senna_galeottiana

Senna_surattensis

Senna_leandrii

Cassia_fistula

Cassia_roxburghii

Cassia_grandis

Cassia_ferruginea

Cassia_eremophila

Cassia_cowanii

Cassia_phyllodinea

Cassia_moschata

Vouacapoua_macropetala

Gleditsia_triacanthos

Gleditsia_amorphoides

Acrocarpus_fraxinifolius

Dicorynia_guianensis

Bauhinia_forficata

Bauhinia_ungulata

Cercis_occidentalis

Cercis_canadensis

Bauhinia_herrerae

Elizabetha_princeps

Tamarindus_indica

Macrolobium_acaciifolium

Macrolobium_angustifolium

Eperua_rubiginosa

Eperua_obtusata

Schotia_brachypetala

Polygala_alba

Polygala_senega

Polygala_vulgaris

Monnina_wrightii

Securidaca_spinifex

Polygala_verticillata

Polygala_sanguinea

Moutabea_guianensis

Suriana_maritima

Recchia_mexicana

Quillaja_saponaria

P
soralea_pinnatamu

il
ofi

ly
ro

c_
ne

ll
u

C

se
do

sy
hp

_a
it

re
pu

R

iit
hg

i
w_

ai
no

to
no

e
N

se
di

on
uc

u
m_

mu
in

og
op

ol
a

C

P
achyrhizus_erosus

C
ologania_angustifolia

D
esm

odium
_canadense

D
esm

odium
_illinoense

D
esm

odium
_intortum

D
esm

odium
_scorpiurus

A
lysicarpus_ovalifolius

D
esm

odium
_barbatum

D
esm

odium
_orbiculare

D
esm

odium
_affine

D
esm

odium
_velutinum

D
esm

odium
_cinerascens

D
esm

odium
_rigidum

Lespedeza_cuneata

Lespedeza_juncea

Lespedeza_violacea

Lespedeza_capitata

K
um

m
erow

ia_stipulacea

P
haseolus_m

aculatus

P
haseolus_lunatus

P
haseolus_filiform

is

P
haseolus_vulgaris

P
haseolus_acutifolius

V
igna_vexillata

Lablab_purpureus

E
rythrina_lanceolata

E
rythrina_corallodendron

E
rythrina_caffra

E
rythrina_fusca

E
rythrina_senegalensis

E
rythrina_sandw

icensis

E
rythrina_m

acrophylla

E
rythrina_berteroana

E
rythrina_flabelliform

is

E
rythrina_poeppigiana

E
rythrina_herbacea

E
rythrina_m

itis

Erythrina_coralloides

Erythrina_salviiflora

Erythrina_standleyana

Psophocarpus_tetragonolobus

Psophocarpus_scandens

Eriosem
a_sim

plicifolium

R
hynchosia_m

inim
a

R
hynchosia_quercetorum

R
hynchosia_senna

Flem
ingia_m

acrophylla

Butea_m
onosperm

a

Hardenbergia_violacea

M
ucuna_gigantea

Lonchocarpus_sericeus

Piscidia_carthagenensis

Piscidia_grandifolia

Tephrosia_vogelii

Tephrosia_grandiflora

Tephrosia_lindheim
eri

Tephrosia_cinerea

Tephrosia_noctiflora

Lonchocarpus_heptaphyllus

Lonchocarpus_hermannii

Lonchocarpus_castilloi

Lonchocarpus_obovatus

Lonchocarpus_velutinus

Galactia_texana

Galactia_regularis

Galactia_jussiaeana

Dioclea_wilsonii

Dioclea_guianensis

Cymbosema_roseum

Dioclea_hexandra

Canavalia_villosa

Canavalia_ensiformis

Abrus_precatorius

Centrosema_schottii

Centrosema_brasilianum

Centrosema_plumieri

Indigofera_sphaerocarpa

Indigofera_suffruticosa

Indigofera_tinctoria
Dalea_albiflora

Dalea_polygonoides
Dalea_leporina

Dalea_purpurea

Dalea_pogonatheraDalea_mollis
Dalea_mollissimaDalea_carneaDalea_azureaDalea_feayiDalea_virgataDalea_viridiflora

Dalea_mucronataDalea_searlsiaeMarina_neglecta
Psorothamnus_spinosus

Amorpha_canescensAmorpha_glabraCrotalaria_agatifloraCrotalaria_meyeranaCrotalaria_trichotomaCrotalaria_saltianaCrotalaria_virgulataCrotalaria_pumilaCrotalaria_spectabilis
Crotalaria_retusaCrotalaria_verrucosa

Crotalaria_micans
Crotalaria_pallida

Crotalaria_quinquefolia
Crotalaria_longirostrata

Crotalaria_vitellina
Lupinus_polyphyllus

Lupinus_albicaulis
Lupinus_leucophyllus

Lupinus_lepidus

Lupinus_chamissonis

Lupinus_arcticus

Lupinus_variicolor

Lupinus_nanus

Lupinus_sparsiflorus

Lupinus_microcarpus

Lupinus_luteus

Lupinus_angustifolius

Lupinus_cosentinii

Lupinus_sulphureus

Lupinus_hirsutissimus

Lupinus_nootkatensis

Lupinus_rivularis

Lupinus_nevadensis

Lupinus_benthamii

Lupinus_stiversii

Lupinus_pusillus

Lupinus_luteolus

Lupinus_havardii

Lupinus_stipulatus

Lupinus_tidestromii

Lupinus_arbustus

Lupinus_elmeri

Lupinus_campestris

Ulex_europaeus

Cytisus_scoparius

Cytisus_multiflorus

Cytisus_ratisbonensis

Retama_sphaerocarpa

Virgilia_divaricata

Calpurnia_aurea

Baptisia_australis

Baptisia_tinctoria

Brongniartia_alamosana

Dalbergia_sissoo

Dalbergia_miscolobium

Machaerium_kegelii

Machaerium_isadelphum

Aeschynomene_indica

Aeschynomene_pratensis

Aeschynomene_americana

Aeschynomene_amorphoides

Diphysa_americana

Pterocarpus_amazonum

Pterocarpus_offic
inalis

Tipuana_tipu

Pterocarpus_acapulcensis

Zornia_apiculata

Amicia_zygomeris

Adesmia_argyrophylla

Adesmia_trif
oliata

Adesmia_aphylla

Adesm
ia_argentea

Sophora_macro
ca

rpa

Sophora_ste
nophylla

Maack
ia_amurensis

Diplotro
pis_

purpurea

Orm
osia

_ex
ce

lsa

Orm
osia

_co
cc

inea

Orm
osia

_macro
ca

lyx

Orm
osia

_co
utin

hoi

Orm
osia

_monosp
erm

a

Dus
sia

_a
tro

pur
pu

re
a

Dus
sia

_m
ex

ica
na

Myro
xy

lon
_p

er
uif

er
um

Xan
tho

ce
rci

s_
za

mbe
sia

ca

Clad
ra

sti
s_

ke
ntu

ke
a

Sop
ho

ra
_s

ec
un

dif
lor

a

Lu
et

ze
lbu

rg
ia_

au
ric

ula
ta

Va
ta

ire
a_

gu
ian

en
sis

Ate
lei

a_
he

rb
er

t
sm

ith
ii

Swar
tzi

a_
sim

ple
x

Swar
tz

ia
_g

ua
te

m
al

en
sis

Swar
tz

ia
_l

ei
oc

al
yc

in
a

Swar
tz

ia
_b

en
th

am
ia

na

Am
bu

ra
na

_c
ea

re
ns

is

Ald
in

a_
la

tif
ol

ia

An
di

ra
_f

ra
xin

ifo
lia

An
di

ra
_i

ne
rm

is

Pl
at

ym
isc

iu
m

_y
uc

at
an

um

Pl
at

ym
is

ci
um

_p
in

na
tu

m

D
al

be
rg

ia
_g

lo
m

er
at

a

St
yl

os
an

th
es

_h
am

at
a

St
yl

os
an

th
es

_v
is

co
sa

St
yl

os
an

th
es

_c
ap

ita
ta

St
yl

os
an

th
es

_f
ru

tic
os

a

St
yl

os
an

th
es

_h
um

ilis

Pl
at

ym
is

ci
um

_p
le

io
st

ac
hy

um

In
di

go
fe

ra
_c

ol
ut

ea

In
di

go
fe

ra
_o

bl
on

gi
fo

lia

In
di

go
fe

ra
_s

pi
ca

ta

In
di

go
fe

ra
_l

in
dh

ei
m

er
ia

na

In
di

go
fe

ra
_d

en
si

flo
ra

D
ip

te
ry

x_
od

or
at

a
A

ca
ci

a_
m

an
gi

um

A
ca

ci
a_

au
la

co
ca

rp
a

A
ca

ci
a_

m
ul

tis
pi

ca
ta

A
ca

ci
a_

flo
rib

un
da

A
ca

ci
a_

m
ai

de
ni

i
A

ca
ci

a_
lo

ng
ifo

lia
A

ca
ci

a_
el

on
ga

ta
A

ca
ci

a_
m

el
an

ox
yl

on
A

ca
ci

a_
ge

ni
st

ifo
lia

A
ca

ci
a_

vi
sc

id
ul

a
A

ca
ci

a_
m

ea
rn

si
i

A
ca

ci
a_

de
al

ba
ta

A
ca

ci
a_

pr
ui

no
sa

A
ca

ci
a_

cu
ltr

ifo
rm

is
A

ca
ci

a_
no

ta
bi

lis
S

en
eg

al
ia

_o
cc

id
en

ta
lis

V
ac

he
lli

a_
ch

or
io

ph
yl

la
V

ac
he

lli
a_

co
rn

ig
er

a
V

ac
he

lli
a_

to
rt

uo
sa

S
en

eg
al

ia
_m

el
lif

er
a

In
ga

_p
ez

iz
ife

ra
In

ga
_m

ul
tij

ug
a

In
ga

_s
ap

in
do

id
es

In
ga

_e
du

lis

In
ga

_v
er

a
In

ga
_t

hi
ba

ud
ia

na
In

ga
_l

ei
oc

al
yc

in
a

In
ga

_o
er

st
ed

ia
na

In
ga

_n
ob

ili
s

In
ga

_l
au

rin
a

In
ga

_a
cr

ea
na

In
ga

_c
or

us
ca

ns eacanis_agnI

rolocisrev_aizibl
A

iikgrub
mohcs_

muiboloretn
E

nissirbiluj_aizibl
A

A
lb

iz
ia

_t
om

en
to

sa

Seed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed MassSeed Mass

ZONE

polar

hemiboreal

temperate

subtropical

tropical

0

4

8

TRAIT

ZONE

polar

hemiboreal

temperate

subtropical

tropical

5

0

5

10

TRAIT

(c) (d)

(e) (f)

Lysimachia_vulgaris

Badula_ovalifolia

Ardisia_guianensis

Ardisia_compressa

Ardisia_revoluta

Ardisia_dunlapiana

Ardisia_fimbrillifera

Myrsine_umbellata

Myrsine_seguinii

Cybianthus_fulvopulverulentusMyrsine_coriacea

Myrsine_laetevirens
Myrsine_semiserrata

Myrsine_gardneriana
Myrsine_lancifolia

Aegiceras_corniculatumBonellia_frutescens
Bonellia_macrocarpa_subsp._pungens

Diospyros_maritim
aDiospyros_ebenumDiospyros_tetrasperma

Diospyros_guianensis
Diospyros_cayennensis

Diospyros_malabarica
Diospyros_discolor

Diospyros_philip
pinensis

Diospyros_mespilifo
rm

is

Diospyros_montana

Diospyros_kaki
Diospyro

s_
vir

giniana

Diosp
yro

s_
ve

ra
Diosp

yro
s_

ca
preifo

lia

Diosp
yro

s_
ca

rbonaria

Diosp
yro

s_
dich

roa

Diosp
yro

s_
ca

va
lca

ntei

Diosp
yro

s_
kir

kii

Dios
py

ro
s_

inc
on

sta
ns

Dios
py

ro
s_

his
pid

a

Dios
py

ro
s_

po
ep

pig
ian

a

Dios
py

ro
s_

lis
so

ca
rp

oid
es

Dios
py

ro
s_

nig
ra

Dios
py

ro
s_

co
nf

us
a

Dio
sp

yr
os

_c
hl

or
ox

ylo
n

Dio
sp

yr
os

_b
ra

sil
ie

ns
is

Eu
cle

a_
un

du
la

ta

Roy
en

a_
why

te
an

a

Es
ch

wei
le

ra
_d

ec
ol

or
an

s

Es
ch

w
ei

le
ra

_p
ed

ic
el

la
ta

Es
ch

w
ei

le
ra

_w
ac

he
nh

ei
m

ii

Es
ch

w
ei

le
ra

_o
va

ta

Es
ch

w
ei

le
ra

_c
ol

lin
a

Es
ch

w
ei

le
ra

_a
pi

cu
la

ta

E
sc

hw
ei

le
ra

_p
ar

vi
fo

lia

E
sc

hw
ei

le
ra

_c
or

ia
ce

a

E
sc

hw
ei

le
ra

_p
ar

vi
flo

ra

E
sc

hw
ei

le
ra

_m
ic

ra
nt

ha

E
sc

hw
ei

le
ra

_s
ag

ot
ia

na

E
sc

hw
ei

le
ra

_a
la

ta

E
sc

hw
ei

le
ra

_a
lb

ifl
or

a

E
sc

hw
ei

le
ra

_a
tro

pe
tio

la
ta

E
sc

hw
ei

le
ra

_g
ra

nd
ifl

or
a

E
sc

hw
ei

le
ra

_c
ha

rt
ac

ei
fo

lia

E
sc

hw
ei

le
ra

_s
ub

gl
an

du
lo

sa

Le
cy

th
is

_c
on

fe
rt

ifl
or

a

Le
cy

th
is

_p
er

si
st

en
s

Le
cy

th
is

_i
da

tim
on

Le
cy

th
is

_c
or

ru
ga

ta

C
or

yt
ho

ph
or

a_
rim

os
a

C
or

yt
ho

ph
or

a_
al

ta

B
er

th
ol

le
tia

_e
xc

el
sa

Le
cy

th
is

_c
ha

rt
ac

ea

E
sc

hw
ei

le
ra

_s
im

io
ru

m

E
sc

hw
ei

le
ra

_c
on

ge
st

ifl
or

a

Le
cy

th
is

_h
ol

co
gy

ne

anaeicarg_sihtyceL

iuaetiop_sihtyceL

iecnarp_sihtyceL

ojacubaz_sihtyceL

sir
al

uc
oli

rt
_a

ir
et

uo
P

ah
tn

ar
de

hp
e_

air
et

uo
P

ap
ra

ci
di

ht
yc

el
_a

ir
et

uo
P

sn
ag

el
e_

air
et

uo
P M
anilkara_kauki

M
anilkara_hexandra

M
anilkara_salzm

annii

M
anilkara_cavalcantei

M
anilkara_huberi

M
anilkara_paraensis

M
anilkara_bidentata

M
anilkara_inundata

M
anilkara_chicle

M
anilkara_zapota

M
im

usops_elengi
M

adhuca_longifolia
S

ideroxylon_obovatum
S

ideroxylon_obtusifolium
S

ideroxylon_foetidissim
um

S
ideroxylon_capiri

S
ideroxylon_portoricense

S
ideroxylon_salicifolium

S
ideroxylon_inerm

e
S

ideroxylon_tom
entosum

C
am

ellia_oleifera
G

ordonia_fruticosa
Phlox_speciosa

Stylogyne_gentryi
Parathesis_cubana

Erica_tetralix
C

alluna_vulgaris
R

hododendron_arboreum

Rhododendron_m
axim

um

Rhododendron_hirsutum

Rhododendron_ferrugineum

Em
petrum

_nigrum

Kalm
ia_latifolia

Vaccinium
_m

yrtillus

Vaccinium
_vitis

idaea

Oxydendrum
_arboreum

Arctostaphylos_tomentosa

Arctostaphylos_uva
ursi

Arctostaphylos_glandulosa_subsp._glandulosa

Arctostaphylos_glauca

Comarostaphylis_diversifolia

Comarostaphylis_polifolia

Arbutus_menziesii

Arbutus_unedo

Clethra_ovalifolia

Clethra_scabra

Clethra_mexicana

Cyrilla_racemiflora

Saurauia_yasicae

Saurauia_laevigata

Symplocos_tenuifolia

Symplocos_martinicensis

Symplocos_reflexa

Styrax_leprosus

Styrax_ferrugineus

Styrax_pohlii

Styrax_tonkinensis

Styrax_confusus

Styrax_benzoin

Styrax_pallidus

Pterostyrax_hispidus

Halesia_carolina

Melliodendron_xylocarpum

Huodendron_tibeticum

Eurya_japonica

Freziera_canescens

Adinandra_bockiana

Adinandra_millettii

Cleyera_japonica

Cleyera_theoides

Ternstroemia_gymnanthera

Ternstroemia_brasiliensis

Ternstroemia_dentata

Ternstroemia_browniana

Ternstroemia_congestiflora

al
p

ma
_s

ih
ty

ce
L

si
no

si
p_

si
ht

yc
eL

at
al

oe
cn

al
_s

ih
ty

ce
L

Lecythis_tuyrana

E
schw

eilera_tenuifolia

E
schw

eilera_am
azoniciform

is

E
schw

eilera_tessm
annii

E
schw

eilera_juruensis

E
schw

eilera_am
azonica

E
schw

eilera_tenax

E
schw

eilera_potaroensis

E
schw

eilera_carinata

E
schw

eilera_squam
ata

E
schw

eilera_rodriguesiana

E
schw

eilera_gigantea

E
schw

eilera_pittieri

Lecythis_ollaria

Lecythis_parvifructa

Lecythis_lurida

C
ouratari_calycina

C
ouratari_oblongifolia

C
ouratari_guianensis

C
ouratari_m

ultiflora

C
ouratari_stellata

C
ouratari_gloriosa

C
ouratari_m

acrosperm
a

C
ouratari_tauari

C
ouratari_asterotricha

C
ouratari_longipedicellata

Allantom
a_lineata

Allantom
a_decandra

Allantom
a_integrifolia

Allantom
a_pluriflora

Couroupita_subsessilis

Couroupita_guianensis

G
ustavia_hexapetala

Gustavia_speciosa

Gustavia_m
acarenensis_subsp._m

acarenensis

Gustavia_longifolia

Gustavia_augusta

Gustavia_superba

Gustavia_elliptica

Grias_peruviana

Grias_neuberthii

Barringtonia_racemosa

Barringtonia_asiatica

Barringtonia_acutangula

Cariniana_micrantha

Cariniana_estrellensis
Cariniana_legalis

Cariniana_pyriformis

Cariniana_ianeirensis

Cariniana_domesticaCariniana_rubra

Asteranthos_brasiliensis
Pouteria_ambelaniifoliaPouteria_cuspidataPouteria_eugeniifolia

Pouteria_bangiiPouteria_coriacea
Pouteria_minimaPouteria_bilocularis

Pouteria_egregia
Pouteria_cladantha

Pouteria_gongrijpii
Pouteria_retinervis

Pouteria_vernicosa

Pouteria_reticulata
Pouteria_melanopoda

Pouteria_macrocarpa

Pouteria_gardneri

Pouteria_torta

Pouteria_caimito

Pouteria_guianensis

Pouteria_decorticans

Chrysophyllum_cuneifolium

Pouteria_durlandii

Pouteria_jariensis

Pouteria_flavilatex

Chromolucuma_rubriflora

Pradosia_surinamensis

Pradosia_ptychandra

Pradosia_cochlearia

Pradosia_schomburgkiana

Pouteria_fimbriata

Pouteria_filipes

Pouteria_petiolata

Pouteria_gardneriana

Chrysophyllum_prieurii

Chrysophyllum_amazonicum

Chrysophyllum_eximium

Chrysophyllum_pomiferum

Pouteria_manaosensis

Pouteria_macrophylla

Pouteria_campechiana

Pouteria_venosa_subsp._amazonica

Pouteria_grandiflora

Pouteria_multiflo
ra

Chrysophyllum_oliviforme

Chrysophyllum_cainito

Chrysophyllum_argenteum

Diploon_cuspidatum

Sarcaulus_brasiliensis

Elaeoluma_nuda

Pouteria_anomala

Pouteria_engleri

Chrysophyllum_ucuquira
na

branca

Chrysophyllum_sanguinolentum

Eccl
inusa

_guianensis

Ecc
linusa

_ramiflo
ra

Ecc
lin

usa
_lance

olata

Ecc
lin

usa
_psil

ophy
lla

Pouteria
_obla

nce
olata

Micr
opholis

_ve
nulosa

Micr
opho

lis
_egens

is

Pou
ter

ia_
max

im
a

Micr
op

ho
lis

_c
ay

en
ne

ns
is

M
icr

op
ho

lis
_s

ple
nd

en
s

M
icr

op
ho

lis
_o

bs
cu

ra

M
icr

op
ho

lis
_lo

ng
ipe

dic
ell

at
a

Po
ut

er
ia_

lae
vig

at
a

M
icr

op
ho

lis
_p

or
ph

yr
oc

ar
pa

M
icr

op
ho

lis
_w

illi
am

ii

M
icr

op
ho

lis
_g

uy
an

en
sis

M
icr

op
ho

lis
_s

an
ct

ae
ro

sa
e

M
ic

ro
ph

ol
is

_g
ar

ci
ni

ifo
lia

M
ic

ro
ph

ol
is

_m
el

in
on

ia
na

M
ic

ro
ph

ol
is

_h
um

bo
ld

tia
na

M
ic

ro
ph

ol
is

_m
en

sa
lis

M
ic

ro
ph

ol
is

_c
ro

to
no

id
es

C
hr

ys
op

hy
llu

m
_b

oi
vi

ni
an

um
P

la
nc

ho
ne

lla
_o

bo
va

ta
Po

ut
er

ia
_a

ln
ifo

lia

C
hr

ys
op

hy
llu

m
_l

uc
en

tif
ol

iu
m

C
hr

ys
op

hy
llu

m
_g

on
oc

ar
pu

m

C
hr

ys
op

hy
llu

m
_i

no
rn

at
um

C
hr

ys
op

hy
llu

m
_m

ar
gi

na
tu

m
Po

ut
er

ia
_r

od
rig

ue
si

an
a

Po
ut

er
ia

_s
in

gu
la

ris
P

ou
te

ria
_s

ap
ot

a
P

ou
te

ria
_g

lo
m

er
at

a
P

ou
te

ria
_g

ra
nd

is
P

ou
te

ria
_i

za
ba

le
ns

is

P
ou

te
ria

_b
en

ai
P

ou
te

ria
_t

rip
la

rif
ol

ia
P

ou
te

ria
_n

em
or

os
a

P
ou

te
ria

_s
ub

ro
ta

ta

P
ou

te
ria

_o
bs

cu
ra

P
ou

te
ria

_p
ac

hy
ca

ly
x

P
ou

te
ria

_a
ta

ba
po

en
si

s

P
ou

te
ria

_o
pp

os
iti

fo
lia

P
ou

te
ria

_p
ut

am
en

ov
i

P
ou

te
ria

_a
rc

ua
ta

P
ou

te
ria

_f
ra

nc
is

ca
na sisnerutnevaneub_airetuo

P

a
mrepsonogirt_airetuo

P

asoiceps_airetuo
P

Wood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood Density Trifolium_longipes

Trifolium_repens

Trifolium_pratense

Trifolium_campestre

Trifolium_dubium

Medicago_lupulina

Vicia_americana

Vicia_cracca

Oxytropis_lambertii
Astragalus_humistratus

Onobrychis_viciifolia
Lotus_corniculatus

Ottleya_wrightii
Sesbania_sesban
Robinia_neomexicanaRobinia_pseudoacaciaGliricidia_sepium

Lennea_viridiflora
Phaseolus_angustissimus

Erythrina_lysistemonErythrina_costaricensisErythrina_crista galliErythrina_fuscaErythrina_folkersiiErythrina_berteroana
Erythrina_dominguezii

Erythrina_edulisErythrina_smithiana
Erythrina_lanataErythrina_uleiButea_monosperma

Platycyamus_regnellii

Derris_hedyosma
Lonchocarpus_parviflorus

Piscidia_carthagenensis

Lonchocarpus_rugosus

Lonchocarpus_heptaphyllus

Lonchocarpus_eriocarinalis

Lonchocarpus_minimiflo
rus

Lonchocarpus_constric
tus

Lonchocarpus_campestris

Lonchocarpus_unifoliolatus

Lonchocarpus_castillo
i

Lonchocarpus_hondurensis

Lonchocarpus_spiciflo
rus

Lonchocarpus_margarite
nsis

Lonch
oca

rpus_
ferru

gineus

Lonch
oca

rpus_
ve

lutin
us

Diocle
a_wilso

nii

Clito
ria

_javit
ensis

Clito
ria

_glaberrim
a

Deguelia
_sp

ruce
ana

Apoplanesia
_panicu

lata

Ulex
_europaeus

Cyti
su

s_
sc

opariu
s

Poecil
anthe_parvi

flo
ra

Poec
ila

nthe_
effu

sa

Poe
cil

an
the

_h
os

tm
an

nii

Dalb
er

gia
_s

iss
oo

Dalb
er

gia
_o

do
rife

ra

Dalb
er

gia
_c

on
ge

sti
flo

ra

Dalb
er

gia
_la

nc
eo

lar
ia

Dalb
er

gia
_m

isc
olo

biu
m

M
ac

ha
er

ium
_s

ee
m

an
nii

M
ac

ha
er

ium
_m

ille
i

M
ac

ha
er

ium
_m

ille
flo

ru
m

M
ac

ha
er

iu
m

_k
eg

el
ii

M
ac

ha
er

iu
m

_i
sa

de
lp

hu
m

M
ac

ha
er

iu
m

_l
un

at
um

M
ac

ha
er

iu
m

_b
io

vu
la

tu
m

M
ac

ha
er

iu
m

_o
pa

cu
m

M
ac

ha
er

iu
m

_a
cu

le
at

um

M
ac

ha
er

iu
m

_b
ra

sil
ie

ns
e

M
ac

ha
er

iu
m

_v
illo

su
m

M
ac

ha
er

iu
m

_a
cu

tif
ol

iu
m

M
ac

ha
er

iu
m

_a
rb

or
eu

m

M
ac

ha
er

iu
m

_f
lo

rib
un

du
m

M
ac

ha
er

iu
m

_a
lle

m
an

ii

M
ac

ha
er

iu
m

_i
nc

or
ru

pt
ib

ile

M
ac

ha
er

iu
m

_f
ul

vo
ve

no
su

m

D
ip

hy
sa

_t
hu

rb
er

i

Pi
ct

et
ia

_a
cu

le
at

a

Pt
er

oc
ar

pu
s_

sa
nt

al
in

oi
de

s

P
te

ro
ca

rp
us

_r
oh

rii

P
te

ro
ca

rp
us

_o
ffi

ci
na

lis

P
te

ro
ca

rp
us

_m
ac

ro
ca

rp
us

E
ta

ba
lli

a_
du

bi
a

C
en

tro
lo

bi
um

_m
ic

ro
ch

ae
te

C
en

tro
lo

bi
um

_r
ob

us
tu

m

C
en

tro
lo

bi
um

_o
ch

ro
xy

lu
m

C
en

tro
lo

bi
um

_t
om

en
to

su
m

Ti
pu

an
a_

tip
u

P
te

ro
ca

rp
us

_a
ca

pu
lc

en
si

s

P
la

ty
po

di
um

_e
le

ga
ns

A
co

sm
iu

m
_c

ar
de

na
si

i

Fi
ss

ic
al

yx
_f

en
dl

er
i

G
eo

ffr
oe

a_
de

co
rt

ic
an

s

G
eo

ffr
oe

a_
sp

in
os

a

A
de

sm
ia

_b
or

on
io

id
es

M
aa

ck
ia

_a
m

ur
en

si
s

B
ow

di
ch

ia
_v

irg
ili

oi
de

s

B
ow

di
ch

ia
_n

iti
da

D
ip

lo
tr

op
is

_p
ur

pu
re

a

D
ip

lo
tr

op
is

_m
ar

tiu
si

i

O
rm

os
ia

_a
rb

or
ea

O
rm

os
ia

_e
xc

el
sa

O
rm

os
ia

_s
tip

ul
ar

is

O
rm

os
ia

_c
oc

ci
ne

a

O
rm

os
ia

_p
ar

ae
ns

is

O
rm

os
ia

_k
ru

gi
i

O
rm

os
ia

_m
ac

ro
ca

ly
x

O
rm

os
ia

_s
m

ith
ii

O
rm

os
ia

_c
os

tu
la

ta

O
rm

os
ia

_f
la

va

O
rm

os
ia

_a
m

az
on

ic
a

O
rm

os
ia

_m
el

an
oc

ar
pa

O
rm

os
ia

_l
ig

ni
va

lv
is

O
rm

os
ia

_c
oa

rc
ta

ta

O
rm

os
ia

_c
in

er
ea

O
rm

os
ia

_m
on

os
pe

rm
a

ieknuhcs_aiso
mr

O

silibon_aiso
mr

O

iinna
mhel_aissu

D

aerupruporta_aissu
D

ar
et

pa
rt

et
_a

ru
el

pa
rt

eT

sn
el

oe
va

us
_

mu
el

hp
or

ht
yr

E

ad
nu

bir
olf

_a
re

wa
hn

ed
lo

M

ii
pji

rg
gn

og
_a

ro
M M

ora_excelsa

M
ora_m

egistosperm
a

M
ora_paraensis

D
inizia_excelsa

P
arkinsonia_aculeata

P
arkinsonia_praecox

D
elonix_regia

S
chizolobium

_parahyba
S

chizolobium
_am

azonicum
P

eltophorum
_dubium

P
eltophorum

_africanum
P

eltophorum
_pterocarpum

Tachigali_paniculata
Tachigali_versicolor
Tachigali_m

yrm
ecophila

Tachigali_bracteolata
Tachigali_cavipes

Tachigali_m
ultijuga

Tachigali_colom
biana

S
clerolobium

_m
icropetalum

S
clerolobium

_m
icranthum

S
clerolobium

_setiferum
S

clerolobium
_rugosum

C
enostigm

a_m
acrophyllum

C
aesalpinia_echinata

C
aesalpinia_pulcherrim

a

C
aesalpinia_granadillo

S
enna_papillosa

S
enna_spectabilis

S
enna_reticulata

S
enna_atom

aria
C

ham
aecrista_apoucouita

C
ham

aecrista_scleroxylon

C
ham

aecrista_adiantifolia

S
enna_trachypus

C
assia_fistula

C
assia_roxburghii

C
assia_javanica

C
assia_ferruginea

C
assia_fastuosa

C
assia_cow

anii

C
assia_m

oschata

M
elanoxylon_brauna

R
ecordoxylon_am

azonicum

Batesia_floribunda

Vouacapoua_m
acropetala

Vouacapoua_pallidior

Haem
atoxylum

_cam
pechianum

Haem
atoxylum

_brasiletto

Pterogyne_nitens

G
leditsia_sinensis

G
leditsia_am

orphoides

Ceratonia_siliqua

Cam
psiandra_angustifolia

Dim
orphandra_m

acrostachya

Dim
orphandra_parviflora

Dim
orphandra_pullei

Arapatiella_psilophylla

Dialium
_guianense

Dicorynia_guianensis

Apuleia_leiocarpa

Martiodendron_parviflorum

Poeppigia_procera

Bauhinia_purpurea

Cercis_siliquastrum

Cercis_canadensis

Bauhinia_cheilantha

Bauhinia_dubia

Bauhinia_tarapotensis

Bauhinia_longifolia

Elizabetha_paraensis

Brownea_macrophylla

Dicymbe_corymbosa

Amherstia_nobilis

Crudia_aromatica

Crudia_amazonica

Crudia_glaberrima

Tamarindus_indica

Cynometra_cauliflora

Cynometra_retusa

Cynometra_hostmanniana

Cynometra_parvifolia

Cynometra_oaxacana

Macrolobium_acaciifolium

Copaifera_officinalis

Copaifera_multijuga

Copaifera_pubiflora

Copaifera_duckei

Copaifera_reticulata

Detarium_senegalense

Sindora_echinocalyx

Sindora_sumatrana

Hymenaea_oblongifolia

Hymenaea_verrucosa

Hymenaea_parvifolia

Hymenaea_martiana

Hymenaea_intermedia

Hymenaea_courbaril

Guibourtia_coleosperma

Guibourtia_chodatiana

Peltogyne_confertiflora

Prioria_copaifera

Eperua_rubiginosa

Eperua_falcata

Eperua_grandiflora

Eperua_bijuga

Eperua_duckeana

Eperua_glabriflora

Peltogyne_venosa

Peltogyne_subsessilis

Peltogyne_purpurea

Peltogyne_maranhensis

Peltogyne_catingae

Peltogyne_lecointei

Peltogyne_heterophylla

Peltogyne_paradoxa

Lysidice_rhodostegia

Brachycylix_vageleri

Moutabea_guianensis

Recchia_mexicana

Marmaroxylon_racemosum

D
ussia_discolor

at
all

yh
po

rp
or

ca
m_

ai
ss

u
D

an
ac

ix
e

m_
ai

ss
u

D

mu
ma

sl
ab

_n
ol

yx
or

y
M

su
ta

ig
it

sa
f_

su
pr

ac
or

y
MM

yrocarpus_frondosus

A
lexa_grandiflora

A
lexa_w

achenheim
ii

A
lexa_im

peratricis

C
astanosperm

um
_australe

X
anthocercis_zam

besiaca

C
lathrotropis_brachypetala

C
lathrotropis_brunnea

M
yrosperm

um
_frutescens

V
atairea_paraensis

V
atairea_erythrocarpa

V
atairea_sericea

V
atairea_guianensis

V
atairea_lundellii

V
atairea_m

acrocarpa

S
w

eetia_fruticosa

Vataireopsis_araroba

Vataireopsis_speciosa

Vataireopsis_surinam
ensis

S
w

artzia_canescens

S
w

artzia_cubensis

S
w

artzia_am
shoffiana

S
w

artzia_argentea

S
w

artzia_laevicarpa

S
w

artzia_guatem
alensis

S
w

artzia_guianensis

S
w

artzia_longicarpa

S
w

artzia_leiocalycina

S
w

artzia_leblondii

S
w

artzia_cuspidata

S
w

artzia_bentham
iana

S
w

artzia_bannia

S
w

artzia_polyphylla

S
w

artzia_oblanceolata

S
w

artzia_corrugata

S
w

artzia_rem
iger

S
w

artzia_pinnata

S
w

artzia_brachyrachis

Sw
artzia_laxiflora

Sw
artzia_oblata

Sw
artzia_tom

entifera

Sw
artzia_ulei

Sw
artzia_ingifolia

Bocoa_viridiflora

Bocoa_prouacensis

Am
burana_cearensis

Zollernia_latifolia

Zollernia_paraensis

Holocalyx_balansae

Aldina_latifolia

Aldina_insignis

Aldina_heterophylla

Andira_fraxinifolia

Andira_anthelm
ia

Andira_surinam
ensis

Andira_unifoliolata

Andira_inerm
is

Andira_parviflora

Andira_m
icrantha

Andira_coriacea

Hymenolobium_petraeum

Hymenolobium_flavum

Hymenolobium_modestum

Hymenolobium_nitidum

Hymenolobium_pulcherrimum

Platymiscium_yucatanum

Platymiscium_lasiocarpum

Platymiscium_pinnatum

Dalbergia_brasiliensis

Dalbergia_nigra

Dalbergia_decipularis

Dalbergia_foliosa

Dalbergia_granadillo

Dalbergia_cearensis

Dalbergia_stevensonii

Dalbergia_tucurensis

Dipteryx_punctata

Dipteryx_odorata

Dipteryx_oleifera

Dipteryx_polyphylla

Pterodon_emarginatus

Taralea_oppositifolia
Acacia_mangium

Acacia_aulacocarpa

Acacia_auriculiformis
Acacia_confusa

Acacia_maidenii
Acacia_longifolia

Acacia_melanoxylonAcacia_mearnsii
Acacia_dealbata

Acacia_podalyriifoliaAcacia_decurrensAcacia_elataSenegalia_hayesii
Senegalia_tenuifolia

Vachellia_xanthophloeaVachellia_collinsiiAlbizia_lebbeckSenegalia_melliferaInga_acrocephala
Inga_peziziferaInga_cocleensis

Inga_sertulifera
Inga_nouragensis

Inga_cinnamomea
Inga_multijuga

Inga_goldmanii
Inga_sapindoides

Inga_edulis

Inga_vera
Inga_thibaudiana
Inga_leiocalycina

Inga_punctata

Inga_oerstediana

Inga_spectabilis

Inga_nobilis

Inga_cylindrica

Inga_acuminata

Inga_auristellae

Inga_laurina

Inga_chartacea

Inga_acreana

Inga_ruiziana

Inga_bourgonii

Inga_marginata

Inga_capitata

Inga_stipularis

Inga_umbellifera

Inga_alba

Inga_paraensis

Inga_chocoensis

Inga_huberi

Inga_rubiginosa

Inga_densiflora

Inga_pauciflora

Inga_coruscans

Inga_albicoria

Inga_fanchoniana

Inga_gracilifolia

Inga_brachystachys

Inga_melinonis

Inga_loubryana

Inga_longipedunculata

Inga_olivacea

Inga_brevipedicellata

Inga_sessilis

Inga_lateriflora

Inga_aria

Inga_heteroptera

Inga_skutchii

Inga_graciliflo
ra

Inga_mucuna

Inga_splendens

Inga_tubaeformis

Zygia_racemosa

Zygia_tetragona

Zygia_longifolia

Zygia_juruana

Zygia_coccinea

Zygia_latifo
lia

Albizia_versicolor

Enterolobium_cyclocarpum

Enterolobium_tim
bouva

Enterolobium_contortis
iliq

uum

Enterolobium_schomburgkii

Enterolobium_maximum

Albizia
_proce

ra

Albizia
_ch

inensis

Cedrelinga_ca
tenifo

rm
is

Abarema_jupunba

Hyd
roch

orea_co
rym

bosa

Hyd
roch

orea_gonggrijp
ii

Abarema_macra
denia

Abarema_adenophorum

Abarema_barbouria
na

Albizi
a_tomentosa

Albi
zia

_a
din

oc
ep

hala

Albi
zia

_n
iop

oid
es

Chlo
ro

leu
co

n_
du

mos
um

Chlo
ro

leu
co

n_
man

ge
ns

e

Ly
sil

om
a_

div
ar

ica
tum

Ly
sil

om
a_

lat
isi

liq
uu

m

Ly
sil

om
a_

lat
isi

liq
ua

Cojo
ba

_r
uf

es
ce

ns

Call
ian

dr
a_

tw
ee

dii

Call
ian

dr
a_

tri
ne

rv
ia

Cal
lia

nd
ra

_s
pi

no
sa

Alb
izi

a_
le

bb
ek

oi
de

s

Alb
izi

a_
an

tu
ne

sia
na

Alb
izi

a_
ca

rb
on

ar
ia

Sen
eg

al
ia

_t
uc

um
an

en
sis

W
al

la
ce

od
en

dr
on

_c
el

eb
icu

m

M
im

os
a_

sc
ab

re
lla

Pi
pt

ad
en

ia
_s

tip
ul

ac
ea

Pi
pt

ad
en

ia
_g

on
oa

ca
nt

ha

St
ry

ph
no

de
nd

ro
n_

ad
st

rin
ge

ns

St
ry

ph
no

de
nd

ro
n_

pu
lc

he
rri

m
um

St
ry

ph
no

de
nd

ro
n_

m
ic

ro
st

ac
hy

um

St
ry

ph
no

de
nd

ro
n_

po
ly

st
ac

hy
um

St
ry

ph
no

de
nd

ro
n_

pa
ni

cu
la

tu
m

Pa
ra

pi
pt

ad
en

ia
_p

te
ro

sp
er

m
a

Pa
ra

pi
pt

ad
en

ia
_e

xc
el

sa

Pa
ra

pi
pt

ad
en

ia
_r

ig
id

a

S
try

ph
no

de
nd

ro
n_

gu
ia

ne
ns

e

S
try

ph
no

de
nd

ro
n_

ra
ce

m
ife

ru
m

Pa
rk

ia
_u

le
i

P
se

ud
op

ip
ta

de
ni

a_
ps

ilo
st

ac
hy

a

P
se

ud
op

ip
ta

de
ni

a_
pi

tti
er

i

M
im

os
a_

ar
te

m
is

ia
na

M
im

os
a_

gl
ut

in
os

a

A
na

de
na

nt
he

ra
_p

er
eg

rin
a

A
na

de
na

nt
he

ra
_c

ol
ub

rin
a

P
ip

ta
de

ni
a_

vi
rid

ifl
or

a
P

ar
ki

a_
sp

ec
io

sa
P

ar
ki

a_
m

ul
tij

ug
a

P
ar

ki
a_

ve
lu

tin
a

P
ar

ki
a_

ni
tid

a
P

ar
ki

a_
de

cu
ss

at
a

P
ar

ki
a_

pl
at

yc
ep

ha
la

P
ar

ki
a_

pa
ra

en
si

s
P

ar
ki

a_
pe

nd
ul

a
P

ar
ki

a_
gi

ga
nt

oc
ar

pa
P

ar
ki

a_
ig

ne
ifl

or
a

P
ro

so
pi

s_
ju

lif
lo

ra
P

ro
so

pi
s_

ve
lu

tin
a

P
ro

so
pi

s_
pa

lli
da

P
ro

so
pi

s_
ni

gr
a

P
ro

so
pi

s_
ch

ile
ns

is
P

ro
so

pi
s_

ru
sc

ifo
lia

P
ro

so
pi

s_
ku

nt
ze

i
P

ro
so

pi
s_

al
pa

ta
co

P
ro

so
pi

s_
al

ba
P

ro
so

pi
s_

ca
ld

en
ia

P
ro

so
pi

s_
ta

m
ar

ug
o

Le
uc

ae
na

_l
eu

co
ce

ph
al

a
Le

uc
ae

na
_t

ric
ho

de
s

Le
uc

ae
na

_p
ul

ve
ru

le
nt

a
Le

uc
ae

na
_d

iv
er

si
fo

lia
D

ic
hr

os
ta

ch
ys

_c
in

er
ea

Le
uc

ae
na

_l
an

ce
ol

at
a

P
la

th
ym

en
ia

_r
et

ic
ul

at
a

E
nt

ad
a_

po
ly

st
ac

hy
a abolorca

m_arhtelcatne
P

allyhporca
m_arhtelcatne

P

A
de

na
nt

he
ra

_p
av

on
in

a

Wood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood DensityWood Density

ZONE

polar

hemiboreal

temperate

subtropical

tropical

2

1

0

TRAIT

ZONE

polar

hemiboreal

temperate

subtropical

tropical

1.5

1.0

0.5

0.0

0.5

TRAIT



208  |     FIGUEROA and SMITH

latitudinal category and most life-history trait values (Figure  1), 
LMA being an exception (Figure S2). Both Ericales and Fables oc-
curring at more extreme latitudes (particularly beyond 50° from 
the equator) exhibited a high-latitude trait syndrome characterized 
by the production of smaller seeds, shorter stature, lower wood 
density, being herbaceous or shrubby and lower LMA. The con-
verse was generally true for taxa confined to within 20° of the 
equator. Production of larger seeds, higher wood density and stat-
ure, and tree growth form typified the lower-latitude manifesta-
tion of this trait syndrome.

Quantitatively, we found a latitudinal gradient in trait val-
ues for each trait and clade (Figure 1), with the exception of LMA 
(Figure S2), which showed a comparatively modest trend. Although 
both clades showed a graded tendency towards lower trait values 
at progressively higher latitudes, the quantitative trait values within 
each latitudinal category differed between Fabales and Ericales. For 
example, for both groups, species at polar latitudes were signifi-
cantly shorter than those at tropical latitudes (p < 0.05); however, 

at polar latitudes Fabales species were significantly taller than 
Ericales species (p < 0.05; see Section 4). We also note that Fabales 
tended to produce larger seeds, on average, than Ericales (Figure S1). 
Furthermore, there was a strong drop in median Fabales wood den-
sity at polar latitudes, which was not present for Ericales. To some 
extent, these clade-specific differences might be attributable to dif-
ferences in how Fabales and Ericales are distributed with regards to 
temperature, precipitation and elevation (Figure S3).

We found variation in the intensity of trait disparity for each 
clade and trait, using a standardized effect size metric (see Section 2; 
Figure 2). In general, for both clades, grid cells at higher (lower) lati-
tudes show average trait values that were significantly lower (higher) 
than the within-clade average. Clade-specific differences in the 
extent of relative trait disparity were also apparent. For example, 
while both groups had lower average wood density at polar latitudes, 
Fabales species at polar latitudes showed significantly lower wood 
density compared to Ericales taxa (p < 0.05), and Ericales taxa had a 
higher proportion of shrub taxa in polar regions than Fabales.
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3.2 | Correspondence among traits, 
phylogeny and geography

Species demonstrated phylogenetically conserved life-history trait 
values (Figure 3). In addition to showing conserved individual trait 
values, clades within each lineage also showed conserved suites of 
trait values. For example, Sapotaceae (Ericales) tended to be tall 
trees with large seeds and higher wood density, while Trifolium 
(Fabales) tended to be shorter statured, herbaceous or with lower 
wood density, and produce smaller seeds. Overall, congeneric spe-
cies were similar in their functional trait values, indicating that 
within-genus comparisons would generally not provide observable 
variation in the functional traits we examined here. However, com-
parisons of con-ordinal species from differing families (e.g. compar-
ing Sapotaceae, Ericaceae and Primulaceae) permitted observable 
variation in functional trait values, indicating that this phylogenetic 
scale is better suited for this trait syndrome. Comparisons made by 
grouping Ericales and Fabales together, however, could obscure the 
ability to see variation in this syndrome (see Section 4).

In general, there was also phylogenetic conservatism of latitudi-
nal categories (coloured bars surrounding phylogenies in Figure 3; 
Figure 4). Species tended to be significantly more closely related to 
species in the same latitudinal category (i.e. diagonal elements in 
Figure 4 tend to have lower values than other elements in the same 
row or column). Additionally, species inhabiting polar latitudes 
tended to be more closely related to each other than to species 
in other categories (i.e. the average polar-polar phylogenetic dis-
tance is usually among the smallest values in each table). Overall, 
therefore, taxa showed phylogenetically conserved life-history 
trait syndromes, which corresponded to the latitudinal extrema at 
which the species are found. LMA was an exception to this trend, 
however; this trait showed little connection to phylogeny or latitu-
dinal extrema.

Although data from both Ericales and Fabales were consistent 
with these trends, there were notable differences between the 
two clades in terms of how trait values and latitudinal extrema 
were distributed along their respective phylogenies. For example, 
although both clades had similar fractions of tropical species sam-
pled for plant height (Figure S5 for proportion of species in each 

latitudinal category), tropical Fabales typically were clustered in 
the phylogeny, whereas tropical Ericales were distributed through-
out multiple clades. The overall effect was that Ericales trait syn-
dromes generally corresponded to Linnaean families, whereas the 
Fabales did not fall as easily into typical family or tribe categories 
(see Section 4).

3.3 | Categorizing trait syndromes

Although not every species was represented for every trait (see 
Section 2), by examining multiple traits across each plant clade, the 
correspondence between phylogeny and functional trait values sug-
gested clades could be categorized by trait syndromes (Figure 5a,b). 
In general, the phylogenies showed that clusters of species exhib-
ited shared suite of traits, indicating phylogenetic conservatism of 
this functional trait syndrome. LMA is an exception to this pattern, 
appearing instead as a ‘barcode’ pattern with very little relationship 
to phylogeny (Figure 5a,b). This trait syndrome was quantified using 
phylogenetic principal components analysis (pPCA; Figure 6). For both 
clades, the first two principal components (PCs) accounted for over 
88% of the total variance, although we include the first three here 
(>95% variance explained; Figure 6). For Fabales, tropical and subtrop-
ical species clustered separately from temperate and boreal species, 
and this separation is visible in all three PCs, suggesting two broad 
trait patterns at the transition from tropical to temperate latitudes. For 
Ericales, there was greater separation between temperate taxa and 
those found in boreal latitudes (3 groups). Thus, the manifestation of 
the trait syndrome differs between these two clades (see Section 4).

We also examined the evidence for correlated evolution of 
functional trait values. We illustrated this graphically in Figure 5c,d, 
where phylogenies are mapped onto the trait space of each pairwise 
trait combination. For many trait combinations, there was a visually 
apparent correlation between the traits examined. Furthermore, 
we utilized PGLS to ask whether or not these correlations were sig-
nificant beyond what we would expect under a Brownian motion 
model of trait evolution (p-values in lower right corner of each plot). 
Most, but not all, PGLS correlations were found to be significant. 
LMA, in particular, did not show evidence of correlated evolution. 

F I G U R E  4   Mean pairwise phylogenetic distances (MPD) among taxa within each latitudinal category, for Ericales (top row) and Fabales 
(bottom row). Matrices are symmetrical, and we show only the lower triangle of each. Darker (lighter) colour indicates smaller (larger) 
phylogenetic distances, indicating species are more (less) closely related on average. In general, species in the same latitudinal category 
tend to be more closely related (i.e. the diagonal elements are usually darker colour than other elements in the same row/column), and 
polar species tend to be more closely related to each other than any other combination (i.e. the polar-polar element is usually one of the 
smallest values in the table). More generally, species outside of the tropics tend to be more closely related to each other than to tropical 
or subtropical species (the converse is also true). Most values were statistically significant (see Section 2). (#p < 0.001; *p < 0.05; NS: not 
significant) [Colour figure can be viewed at wileyonlinelibrary.com]

ERICALES Height 
  polar hemiboreal temperate subtropical tropical 

polar 0.674#     

hemiboreal 0.700# 0.695#    

temperate 0.670# 0.685# 0.589#   

subtropical 0.874# 0.888# 0.871# 0.732#  

tropical 0.902# 0.912# 0.893# 0.705# 0.620# 

ERICALES Seed Mass 
  polar hemiboreal temperate subtropical tropical 

polar 0.686#     

hemiboreal 0.726# 0.726#    

temperate 0.742# 0.757# 0.761#   

subtropical 0.838# 0.838# 0.833# 0.777#  

tropical 0.873# 0.882# 0.874# 0.808* 0.766# 

ERICALES Wood Density 
  polar hemiboreal temperate subtropical tropical 

polar 0.277#     

hemiboreal 0.634NS 0.476 NS    

temperate 0.710 NS 0.836* 0.793#   

subtropical 0.938# 0.944# 0.916# 0.730*  

tropical 0.951# 0.951# 0.925# 0.711# 0.641# 

ERICALES LMA 
  polar hemiboreal temperate subtropical tropical 

polar 0.650#     

hemiboreal 0.671# 0.664#    

temperate 0.690# 0.699# 0.692#   

subtropical 0.860# 0.862# 0.845# 0.751#  

tropical 0.897# 0.899# 0.875# 0.734# 0.676# 

ERICALES Growth Form 
  polar hemiboreal temperate subtropical tropical 

polar 0.679#     

hemiboreal 0.707# 0.704#    

temperate 0.735# 0.728# 0.729   

subtropical 0.807# 0.804# 0.808# 0.819#  

tropical 0.804# 0.817 NS 0.829# 0.838# 0.811# 

FABALES Height 

  polar hemiboreal temperate subtropical tropical 
polar 0.436#     

hemiboreal 0.533# 0.571#    

temperate 0.547# 0.597# 0.593#   

subtropical 0.692# 0.711# 0.690# 0.669NS  

tropical 0.750# 0.766# 0.733# 0.658# 0.595# 

FABALES Seed Mass 
  polar hemiboreal temperate subtropical tropical 

polar 0.462#     

hemiboreal 0.551# 0.590#    

temperate 0.549# 0.597# 0.591#   

subtropical 0.674# 0.687# 0.673# 0.670#  

tropical 0.710# 0.715# 0.703# 0.692# 0.698# 

FABALES Wood Density 
  polar hemiboreal temperate subtropical tropical 

polar 0.527#     

hemiboreal 0.655# 0.655#    

temperate 0.709NS 0.713NS 0.646#   

subtropical 0.727# 0.718# 0.664# 0.658#  

tropical 0.742# 0.735# 0.706* 0.702NS 0.717# 

FABALES LMA 
  polar hemiboreal temperate subtropical tropical 

polar 0.411#     

hemiboreal 0.550# 0.611#    

temperate 0.554# 0.624# 0.613#   

subtropical 0.713# 0.731# 0.712# 0.683#  

tropical 0.760# 0.768# 0.748# 0.693# 0.676# 

FABALES Growth Form 
  polar hemiboreal temperate subtropical tropical 

polar 0.487#     

hemiboreal 0.590# 0.641#    

temperate 0.545# 0.613# 0.573#   

subtropical 0.668# 0.695# 0.671# 0.685#  

tropical 0.742# 0.750# 0.737# 0.720# 0.725# 

www.wileyonlinelibrary.com


210  |     FIGUEROA and SMITH

Our results suggest that clades possess a shared suite of functional 
trait values that may have evolved in a correlated manner, although 
greater coverage of these functional traits would help strengthen 
this claim.

3.4 | Bioregion mapping and trait distributions

In addition to latitudinal categories, for those species with com-
plete functional trait information, we also allowed species' ranges 

F I G U R E  5   Top panels: Phylogenetic heatmaps for (a) Ericales and (b) Fabales taxa for which complete trait information is available, 
indicating a conserved trait syndrome. The first column of trait values (Lat.) corresponds to the latitudinal extrema (colours are as in 
Figures 1 and 3). For functional traits, we include height (HT), seed mass (SD), wood density (WD) and LMA here because these traits were 
used in tests of correlated evolution (bottom panels) and phylogenetic principal components analysis (pPCA, Figure 6). Growth form was 
excluded in those analyses because it is not an ordinated trait. Colors for each trait are as in the ancestral state reconstructions of Figure 3, 
and bottom panels of this same figure. In general, but with the exception of LMA, species tend to show blocks of trait values consistent with 
a trait syndrome. This trait syndrome corresponds well to species' assigned latitudinal category. Bottom panels: Tests for correlated evolution 
among those functional traits depicted in top panels for Ericales (c) and Fabales (d) taxa. The grids show correlations of each pairwise trait 
combination, with the phylogeny mapped onto the two-dimensional trait space. Along the diagonal of the grid, we plot ancestral state 
reconstructions for each trait on the phylogenies shown in (a) and (b) above. With the exception of LMA, correlations between traits are 
discernible. We utilized phylogenetic generalized least squares (PGLS) to determine if correlations were significant beyond what would be 
expected under a Brownian motion model of trait evolution (p-values indicated in lower right corners of each plot). Correlations with LMA 
were generally not significant, whereas other correlations were. Although relatively few species have sufficient trait data to allow for these 
comparative methods, this is consistent with correlated evolution of these traits – thus, indicating that the relative trait values defining the 
syndrome we describe here might have evolved in concert [Colour figure can be viewed at wileyonlinelibrary.com]

(a) (b)

(c) (d)
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to define biogeographical clusters (see Section  2), which in turn 
might be expected to use different functional-trait strategies. For 
both clades, we obtained a similar number of clusters (Ericales: 11; 
Fabales: 10), and clusters converged on similar geographic regions 
(Figure S6). When measuring average trait values among all species 
assigned to each cluster, we found that clusters tended to exhibit 
consistent trait patterns (e.g. all low or all high trait values, excepting 
LMA, as in above analyses; insets of Figure S6). Additionally, geo-
graphically adjacent regions tended to exhibit similar trait values. 
Seed mass, however, showed an abrupt transition dividing tropical 
clusters (large average seed mass) from extra-tropical (low average 
seed mass) ones. Both trait data limitations and sparse sampling 
from certain regions (e.g. southern South America) influenced the 

biogeographical clusters obtainable in this analysis and enhanced 
data collection should continuously update and refine the clusters, 
thus, identified.

4  | DISCUSSION

Our results provide evidence among New World Ericales and 
Fabales of a latitudinally graded (Figures 1 and 2) and phylogeneti-
cally conserved (Figures  3–5) functional-trait syndrome involving 
height, seed mass, wood density and growth form, but not LMA. 
Moving poleward, species tend to exhibit progressively shorter stat-
ure, smaller seeds, lower wood density and become predominantly 

F I G U R E  6   Phylogenetic principal components analysis (pPCA) among height, seed mass, wood density and LMA, for Ericales and Fabales 
taxa (as indicated by arrows in the plot). Growth form was excluded in the ordination because it is not an ordinated trait. For both clades, the 
first two principal components capture > 88% of the total variance, but we include the first three components here (>92% total variance). 
Small points indicate individual species, while larger circles indicate centroids of each group. The groups are coloured based on latitudinal 
category (colors are as in Figure 1). For both Ericales and Fabales, species within different latitudinal categories cluster separately in the 
composite trait space. This is consistent with the latitudinally graded multi-trait syndrome we describe here. However, there are differences 
between the two clades. Fabales shows two main clusters, with tropical and subtropical species clustering separately from temperate, 
hemiboreal and polar ones. Ericales, however, shows greater separation between temperate and hemiboreal/polar taxa (three clusters). Thus, 
the manifestation of the trait syndrome differs between these two groups [Colour figure can be viewed at wileyonlinelibrary.com]
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herbaceous or shrubby. pPCA for those taxa with complete trait 
data suggest that this trait syndrome can be classified based on the 
clustering of species into separate groups in trait-space (Figure 6). 
Additionally, the comparative analyses provide evidence that the 
life-history traits involved in this syndrome may have evolved in a 
correlated manner (Figure 5c,d).

Our results also highlight quantitative, clade-specific, differ-
ences in the manifestation of this syndrome, illustrating the need for 
targeted phylogenetic approaches and examining potential patterns 
at different phylogenetic scales. While previous studies have made 
strides in examining broad intersections of ecological function and 
plant traits, they have typically incorporated phylogeny in a limited 
sense (e.g. Swenson et al., 2012), or used an extremely broad phy-
logenetic scale (e.g. Zanne et al., 2014). However, just as ecological 
studies have gained appreciation for the appropriate choice of spa-
tial scale in study design, choice of phylogenetic scale can also be 
an important decision. To observe variation in the trait syndrome 
we describe here required looking beyond the level of congeners, 
which, for those traits we examined, tended to have very similar trait 
values, and our results suggest that comparisons of species sampled 
from con-ordinal families provided the best scale at which this trait 
syndrome could be quantified.

The importance of scale can be illustrated by examining seed 
mass measurements. If Fabales and Ericales seed mass measure-
ments are lumped together, latitudinal differences among species 
whose ranges extend to temperate, boreal and polar areas are 
largely obscured due to the statistically significantly differences in 
average seed mass between the two groups (Figure S1). There are 
also clade-specific differences in plant height among taxa within 
the same latitudinal category. For example, among polar-latitude 
species, Fabales are significantly taller than Ericales (p  <  0.05, 
Figure 1, compare blue boxes), but at temperate latitudes, the sit-
uation is reversed and Ericales are taller (p < 0.05, Figure 1, com-
pare green boxes). In Figure S3, we show that, at polar latitudes 
Ericales occur at sites with lower average temperature and higher 
average elevation than Fabales. In contrast, in temperate regions, 
Ericales tend to occur at sites with lower average elevation and 
higher average precipitation. These differences in how taxa are 
distributed according to smaller-scale climatic factors that might 
help explain some of the clade-specific differences in the mani-
festation of the trait syndrome described here, particularly height 
and seed mass. We also note that other trait syndromes might be 
best observed at quite different phylogenetic scales. For instance, 
the disparity in traits relating to chemical defence against herbiv-
ory among co-occurring congeneric species of Inga is known to 
be quite high (Sedio et al., 2018). Thus, careful and study-specific 
choice of phylogenetic scale can be important in teasing out pro-
cesses of interest.

Unlike Ericales (Asterids), Fabales (Rosids) are part of the nitro-
gen-fixing clade (Friis et al., 2011), and form root nodules in associa-
tion with Rhizobia bacteria to fix atmospheric nitrogen. Furthermore, 
in higher-latitude environments, Fabales tend to preferentially 
produce indeterminate nodules, whereas determinate nodules are 

utilized more in tropical forests (Sprent, 2009). Thus, Fabales taxa 
show a distinct high-latitude nitrogen-fixing phenotype. It is possible 
that such differences in the nitrogen-fixation mode also contribute 
to differences in how these two clades manifest this trait syndrome 
and how they are arrayed along elevational and precipitation gradi-
ents, particularly at higher latitudes, where nitrogen may be more 
limiting (Reich & Oleksyn, 2004).

Although we focused on latitudinal categories for species, we 
also clustered species into bioregions using the InfoMap algorithm 
(see Section  2; Figure  S6; Edler et  al.,  2016). That both Ericales 
and Fabales species clustered into a similar number of roughly 
geographically convergent bioregions could suggest these regions 
represent areas with distinct ecological strategies. Indeed, the 
functional trait values for height, seed mass and wood density 
within each bioregion tended to coincide with the presence of 
the functional trait syndrome we describe here, and LMA showed 
little relationship with any of the bioregions. Geographically prox-
imate bioregions tended to have similar trait values, suggesting 
that clustering species by bioregions supplemented rather than 
supplanted the latitudinally based analyses, and that both meth-
ods of organizing species illustrate the occurrence of a similar trait 
syndrome. Clade-specific differences were also apparent in the 
bioregions analysis. Most notably, tropical Ericales were divided 
into two bioregions, whereas tropical Fabales formed a single, 
large cluster.

The manifestation of this trait syndrome, occurring under a va-
riety of geographically based delimiting methods, could have origi-
nated under a variety of scenarios. For instance, this trait syndrome 
may represent a resource acquisition strategy whose manifesta-
tion is primarily influenced by soil nutrient availability and growing 
season length (i.e. the time in which available nutrients can be uti-
lized). In particular, we note that, at higher latitudes, the manifes-
tation of this trait syndrome is qualitatively similar to the suite of 
traits associated with ‘pioneer’, or early successional-stage, tropi-
cal species (e.g. smaller stature, lower seed mass, LMA and wood 
density; Wright et al., 2010). ‘Pioneer’, here, refers to those plants 
that colonize disturbed patches or gaps first and display enhanced 
growth rates under favourable conditions. In tropical soils, nutri-
ent availability is generally lower than at higher absolute latitudes 
(Reich & Oleksyn, 2004). Treefall gaps can help to unlock some of 
these nutrients and make them available for early colonizers em-
ploying a resource-acquisitive strategy. As succession proceeds, 
plant growth within the gap again sequesters those nutrients and 
the manifestation of the resource-acquisition strategy changes, 
typically characterized by taller stature trees with larger seeds and 
higher wood density.

At higher latitudes, soil nutrients are relatively more abundant 
than in tropical soils (Reich & Oleksyn,  2004), and recent glacia-
tion cycles have further helped to enhance deposition of these nu-
trients (Chadwick et al., 1999; Van Andel, 1994). However, also at 
progressively higher latitudes, the incident angle of light changes, 
resulting in a shorter effective growing season for plants. This, in 
turn, limits the time over which plants can utilize these available 
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nutrients, and might favour a more resource-acquisitive strategy in 
these areas as well. The effects of light seasonality are latitudinally 
graded and would pre-date the onset of global cooling in the Eocene 
(Graham, 2011). Additionally, temperature seasonality imposes lim-
its on growing-season length at higher latitudes, favouring a more 
resource-acquisitive strategy as well.

The manifestation of the trait syndrome we describe, and its 
similarity to a tropical pioneer species strategy, might, therefore, 
be explained as a strategy to deal with both light and temperature 
seasonality in a relatively nutrient-rich environment with a short 
growing season. This trait syndrome could have arisen in several 
different ways. For example, it may have originated through the 
dispersal of tropical pioneer lineages pre-adapted to have a more 
resource-acquisitive strategy. Or it might have arisen independently 
at higher latitudes in response to light seasonality prior to the onset 
of global cooling, when the flora at such latitudes consisted of both 
boreal and tropical elements (e.g. boreotropical forests; Dick & 
Pennington, 2019; Graham, 2011). Under this hypothesis, lineages 
found in colder environments might represent longer-lasting endem-
ics of past, non-analogous biomes, whose ecological strategies for 
addressing light seasonality became advantageous for temperature 
seasonality as well. Since light seasonality pre-dates global cooling, 
and a similar trait syndrome occurs among tropical pioneers, where 
cold tolerance is not a factor, it may be that the higher-latitude 
trait syndrome we observe is not a direct cold adaptation per se. 
Further work investigating timing of shifts in trait values with the 
biogeographic history of lineages undergoing those shifts would 
be invaluable to tease apart these scenarios or discover alternative 
explanations.

Our ability to describe the correlated evolution among this col-
lection of (rather than individual) traits was limited significantly by 
data availability. In particular, wood density measurements were 
primarily for tropical tree species, and the extreme southern lati-
tudes of South America and regions of the Amazon basin suffered 
from relatively poor species sampling. Given the destructive and 
labour-intensive methodology required for obtaining wood density, 
it is perhaps unsurprising that this trait would be limiting. However, 
greater sampling of temperate and boreal wood densities for an-
giosperm species would have greatly enhanced our dataset. We 
suggest that as an avenue for further data collection, along with 
greater species sampling at extreme southern latitudes for Ericales 
and Fabales.

5  | CONCLUSION

We suggest the tendency for a biogeographically consistent and 
phylogenetically conserved functional trait syndrome involving 
height, seed mass, wood density and growth form (and excluding 
LMA) among Ericales (Asterids) and Fabales (Rosids) New World 
taxa. By focusing on specific lineages, we are able to illustrate 
that variation in this trait syndrome is best observed by sampling 
species from con-ordinal families. Quantitative differences in the 

manifestation of this trait syndrome among Ericales and Fabales 
taxa occurring in similar regions highlight the importance of match-
ing phylogenetic scale with the research question(s) and pose po-
tential new research avenues. We interpret the manifestation of 
this trait syndrome at higher latitudes as a resource-acquisitive 
strategy adapted to relatively high soil nutrient content coupled 
with a short growing season, a situation somewhat analogous to 
that faced by gap specialists in tropical forest communities which 
exhibit a similar suite of traits.
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