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Angiospermae

Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

bisexual
unisexual

MP ancestral state reconstruction using ancestral.pars
(R:phangorn)
100_A. Functional sex of flowers (D2d), 98 steps

Node MP state(s)
Angiospermae bisexual / unisexual

Mesangiospermae bisexual / unisexual
Magnoliidae bisexual

Monocotyledonae bisexual
Eudicotyledonae bisexual
Commelinidae bisexual
Pentapetalae bisexual

Superasteridae bisexual
Asteridae bisexual
Lamiidae bisexual

Campanulidae bisexual
Superrosidae bisexual

Rosidae bisexual
Malvidae bisexual
Fabidae bisexual
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Angiospermae

Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

bisexual
unisexual

ML ancestral state reconstruction using rayDISC (R:corHMM)
100_A. Functional sex of flowers (D2d), ARDeq model

Node ML state Prob
Angiospermae bisexual 1

Mesangiospermae bisexual 1
Magnoliidae bisexual 1

Monocotyledonae bisexual 0.9999
Eudicotyledonae bisexual 1
Commelinidae bisexual 0.9996
Pentapetalae bisexual 1

Superasteridae bisexual 1
Asteridae bisexual 1
Lamiidae bisexual 1

Campanulidae bisexual 0.9978
Superrosidae bisexual 1

Rosidae bisexual 1
Malvidae bisexual 0.9997
Fabidae bisexual 1

Model LogL Npar AIC AICc DeltaAICc w q01 q10
ARD   −313.91 2 631.81 631.83 1.33 0.24 0.0028 0.0011

ARDeq* −313.24 2 630.48 630.5 0 0.46 0.0028 0.0011
ER    −315.34 1 632.69 632.69 2.2 0.15 0.0027 0.0027

UNI01 −315.41 1 632.82 632.82 2.33 0.14 0.0028
UNI10 −364.24 1 730.49 730.49 100 0 0.0108
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Angiospermae

Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

bisexual
unisexual

MP ancestral state reconstruction using ancestral.pars
(R:phangorn)
100_B. Structural sex of flowers (D2d), 57 steps

Node MP state(s)
Angiospermae bisexual

Mesangiospermae bisexual
Magnoliidae bisexual

Monocotyledonae bisexual
Eudicotyledonae bisexual
Commelinidae bisexual
Pentapetalae bisexual

Superasteridae bisexual
Asteridae bisexual
Lamiidae bisexual

Campanulidae bisexual
Superrosidae bisexual

Rosidae bisexual
Malvidae bisexual
Fabidae bisexual
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Angiospermae

Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

bisexual
unisexual

ML ancestral state reconstruction using rayDISC (R:corHMM)
100_B. Structural sex of flowers (D2d), ARDeq model

Node ML state Prob
Angiospermae bisexual 0.9949

Mesangiospermae bisexual 0.9974
Magnoliidae bisexual 0.9995

Monocotyledonae bisexual 0.9993
Eudicotyledonae bisexual 0.999
Commelinidae bisexual 0.9999
Pentapetalae bisexual 0.9999

Superasteridae bisexual 1
Asteridae bisexual 1
Lamiidae bisexual 0.9999

Campanulidae bisexual 1
Superrosidae bisexual 1

Rosidae bisexual 1
Malvidae bisexual 1
Fabidae bisexual 1

Model LogL Npar AIC AICc DeltaAICc w q01 q10
ARD    −207.3 2 418.6 418.61 0.79 0.38 0.0014 0.0042

ARDeq** −206.91 2 417.81 417.83 0 0.56 0.0014 0.004
ER     −210.1 1 422.2 422.21 4.38 0.06 0.0015 0.0015

UNI01  −229.29 1 460.59 460.59 42.76 0 0.0016
UNI10  −238.01 1 478.02 478.02 60.19 0 0.0149
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superior
inferior

MP ancestral state reconstruction using ancestral.pars
(R:phangorn)
102_B. Ovary position (binary) (D2d), 79 steps

Node MP state(s)
Angiospermae superior

Mesangiospermae superior
Magnoliidae superior

Monocotyledonae superior
Eudicotyledonae superior
Commelinidae superior
Pentapetalae superior

Superasteridae superior
Asteridae superior
Lamiidae superior

Campanulidae superior
Superrosidae superior / inferior

Rosidae superior / inferior
Malvidae superior
Fabidae superior
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Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

superior
inferior

ML ancestral state reconstruction using rayDISC (R:corHMM)
102_B. Ovary position (binary) (D2d), ARDeq model

Node ML state Prob
Angiospermae superior 1

Mesangiospermae superior 0.9981
Magnoliidae superior 0.9939

Monocotyledonae superior 0.9811
Eudicotyledonae superior 0.9995
Commelinidae superior 0.6458
Pentapetalae superior 0.9926

Superasteridae superior 0.9968
Asteridae superior 0.9166
Lamiidae superior 0.9286

Campanulidae superior 0.6699
Superrosidae superior 0.9225

Rosidae superior 0.9212
Malvidae superior 1
Fabidae superior 0.9996

Model LogL Npar AIC AICc DeltaAICc w q01 q10
ARD    −270.17 2 544.35 544.36 1.25 0.32 0.0019 0.0038

ARDeq** −269.55 2 543.09 543.11 0 0.6 0.0019 0.0037
ER     −272.53 1 547.07 547.07 3.96 0.08 0.0022 0.0022

UNI01  −287.14 1 576.28 576.28 33.17 0 0.0026
UNI10  −296.3 1 594.61 594.62 51.51 0 0.0092
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Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

absent
present

MP ancestral state reconstruction using ancestral.pars
(R:phangorn)
201_A. Perianth presence (D2c), 21 steps

Node MP state(s)
Angiospermae present

Mesangiospermae present
Magnoliidae present

Monocotyledonae present
Eudicotyledonae present
Commelinidae present
Pentapetalae present

Superasteridae present
Asteridae present
Lamiidae present

Campanulidae present
Superrosidae present

Rosidae present
Malvidae present
Fabidae present
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Angiospermae

Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

absent
present

ML ancestral state reconstruction using rayDISC (R:corHMM)
201_A. Perianth presence (D2c), UNI10 model

Node ML state Prob
Angiospermae present 1

Mesangiospermae present 1
Magnoliidae present 1

Monocotyledonae present 1
Eudicotyledonae present 1
Commelinidae present 1
Pentapetalae present 1

Superasteridae present 1
Asteridae present 1
Lamiidae present 1

Campanulidae present 1
Superrosidae present 1

Rosidae present 1
Malvidae present 1
Fabidae present 1

Model LogL Npar AIC AICc DeltaAICc w q01 q10
ARD   −95.7 2 195.39 195.41 2.01 0.12 0 5e−04

ARDeq −95 2 194 194.02 0.62 0.25 0 5e−04
ER    −95.83 1 193.66 193.67 0.27 0.29 5e−04 5e−04

UNI01 −117.13 1 236.26 236.27 42.87 0 0.0186
UNI10* −95.7 1 193.39 193.4 0 0.34 5e−04
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Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

one to five (1−5)
six to ten (6−10)
more than ten (>10)

MP ancestral state reconstruction using ancestral.pars
(R:phangorn)
201_B. Number of perianth parts (3−state) (D2c), 86 steps

Node MP state(s)
Angiospermae six to ten (6−10) / more than ten (>10)

Mesangiospermae one to five (1−5) / six to ten (6−10) / more than ten (>10)
Magnoliidae six to ten (6−10)

Monocotyledonae six to ten (6−10)
Eudicotyledonae one to five (1−5) / six to ten (6−10) / more than ten (>10)
Commelinidae six to ten (6−10)
Pentapetalae six to ten (6−10)

Superasteridae six to ten (6−10)
Asteridae six to ten (6−10)
Lamiidae six to ten (6−10)

Campanulidae six to ten (6−10)
Superrosidae six to ten (6−10)

Rosidae six to ten (6−10)
Malvidae six to ten (6−10)
Fabidae six to ten (6−10)
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Angiospermae

Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

one to five (1−5)
six to ten (6−10)
more than ten (>10)

ML ancestral state reconstruction using rayDISC (R:corHMM)
201_B. Number of perianth parts (3−state) (D2c), ARDeq model

Node ML state Prob
Angiospermae more than ten (>10) 1

Mesangiospermae more than ten (>10) 0.9985
Magnoliidae more than ten (>10) 0.9977

Monocotyledonae six to ten (6−10) 0.5596
Eudicotyledonae more than ten (>10) 0.9825
Commelinidae six to ten (6−10) 0.9999
Pentapetalae six to ten (6−10) 0.9949

Superasteridae six to ten (6−10) 0.9976
Asteridae six to ten (6−10) 0.9998
Lamiidae six to ten (6−10) 0.9999

Campanulidae six to ten (6−10) 0.9999
Superrosidae six to ten (6−10) 0.9986

Rosidae six to ten (6−10) 0.9988
Malvidae six to ten (6−10) 0.9999
Fabidae six to ten (6−10) 1

Model LogL Npar AIC AICc DeltaAICc w q01 ...
ARD     −326.29 6 664.57 664.68 2.18 0.24 0.004 ...

ARDeq** −325.2 6 662.4 662.5 0 0.72 0.004 ...
ER      −351.28 1 704.56 704.56 42.06 0 0.0012 ...
SYM     −340.38 3 686.75 686.78 24.28 0 0.0019 ...

SYMeq   −339.55 3 685.09 685.12 22.62 0 0.0019 ...
ORD     −331.52 4 671.05 671.1 8.6 0.01 0.0042 ...

ORDeq   −330.43 4 668.87 668.92 6.42 0.03 0.0042 ...
ORDSYM  −343.51 2 691.02 691.03 28.53 0 0.002 ...

ORDSYMeq −342.81 2 689.61 689.63 27.12 0 0.0019 ...
ORDER   −352.85 1 707.7 707.71 45.2 0 0.0013 ...
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Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

one to six (1−6)
more than six (>6)

MP ancestral state reconstruction using ancestral.pars
(R:phangorn)
201_C. Number of perianth parts (binary) (D2c), 69 steps

Node MP state(s)
Angiospermae more than six (>6)

Mesangiospermae one to six (1−6)
Magnoliidae one to six (1−6) / more than six (>6)

Monocotyledonae one to six (1−6)
Eudicotyledonae one to six (1−6)
Commelinidae one to six (1−6)
Pentapetalae more than six (>6)

Superasteridae more than six (>6)
Asteridae more than six (>6)
Lamiidae more than six (>6)

Campanulidae more than six (>6)
Superrosidae more than six (>6)

Rosidae more than six (>6)
Malvidae more than six (>6)
Fabidae more than six (>6)



C
ab

om
ba

 c
ar

ol
in

ia
na

B
ra

se
ni

a 
sc

hr
eb

er
i

A
m

bo
re

lla
 tr

ic
ho

po
da

Tr
ith

ur
ia

 s
ub

m
er

sa
N

ym
ph

ae
a 

od
or

at
a

N
up

ha
r 

ad
ve

na

A
ca

ly
ph

a 
ca

lif
or

ni
ca

La
si

oc
ro

to
n 

ba
ha

m
en

si
s

S
pa

th
io

st
em

on
 ja

ve
ns

is
R

ic
in

us
 c

om
m

un
is

D
al

ec
ha

m
pi

a 
sp

at
hu

la
ta

C
on

ce
ve

ib
a 

m
ar

tia
na

H
om

al
an

th
us

 p
op

ul
ne

us
H

ur
a 

cr
ep

ita
ns

M
ou

lto
ni

an
th

us
 le

em
br

ug
gi

an
us

P
la

gi
op

te
ro

n 
su

av
eo

le
ns

B
re

xi
a 

m
ad

ag
as

ca
rie

ns
is

Tr
ip

te
ry

gi
um

 w
ilf

or
di

i

C
as

si
ne

 o
rie

nt
al

is
C

el
as

tr
us

 s
ca

nd
en

s

Le
pi

do
bo

tr
ys

 s
ta

ud
tii

R
up

til
io

ca
rp

on
 c

ar
ac

ol
ito

E
la

eo
ca

rp
us

 r
et

ic
ul

at
us

S
lo

an
ea

 la
tif

ol
ia

C
rin

od
en

dr
on

 h
oo

ke
ria

nu
m

S
ta

ck
ho

us
ia

 m
in

im
a

G
ym

no
sp

or
ia

 s
en

eg
al

en
si

s

D
en

ha
m

ia
 c

el
as

tr
oi

de
s

P
ar

na
ss

ia
 p

al
us

tr
is

S
ip

ho
no

do
n 

ce
la

st
rin

eu
s

E
uo

ny
m

us
 a

m
er

ic
an

us

A
ch

ar
ia

 tr
ag

od
es

K
ig

ge
la

ria
 a

fr
ic

an
a

G
ou

pi
a 

gl
ab

ra

H
yd

no
ca

rp
us

 h
et

er
op

hy
lla

P
an

gi
um

 e
du

le

E
ry

th
ro

sp
er

m
um

 p
hy

to
la

cc
oi

de
s

Lo
ph

op
yx

is
 m

ai
ng

ay
i

P
ax

is
tim

a 
ca

nb
yi

D
ry

pe
te

s 
m

ad
ag

as
ca

rie
ns

is

D
ov

ya
lis

 r
ha

m
no

id
es

A
ba

tia
 p

ar
vi

flo
ra

P
ro

ck
ia

 c
ru

ci
s

H
yb

an
th

us
 c

on
co

lo
r

V
io

la
 p

ub
es

ce
ns

H
ym

en
an

th
er

a 
al

pi
na

R
in

or
ea

 p
ub

ifl
or

a
Le

on
ia

 g
ly

cy
ca

rp
a

P
as

si
flo

ra
 b

ifl
or

a

M
al

es
he

rb
ia

 li
ne

ar
ifo

lia
Tu

rn
er

a 
ul

m
ifo

lia
P

ar
op

si
a 

m
ad

ag
as

ca
rie

ns
is

La
ci

st
em

a 
ag

gr
eg

at
um

Lo
za

ni
a 

pi
tti

er
i

S
cy

ph
os

te
gi

a 
bo

rn
ee

ns
is

C
as

ea
ria

 s
yl

ve
st

ris
Lu

na
ni

a 
pa

rv
ifl

or
a

E
up

ho
rb

ia
 e

pi
th

ym
oi

de
s

Tr
ig

on
os

te
m

on
 v

er
ru

co
su

s
P

im
el

od
en

dr
on

 z
oa

nt
ho

gy
ne

S
ur

eg
ad

a 
bo

iv
in

ia
na

C
ro

to
n 

al
ab

am
en

si
s

C
od

ia
eu

m
 p

el
ta

tu
m

Te
tr

or
ch

id
iu

m
 g

ab
on

en
se

E
nd

os
pe

rm
um

 m
ol

uc
ca

nu
m

O
m

ph
al

ea
 d

ia
nd

ra

N
eo

sc
or

te
ch

in
ia

 k
in

gi
i

H
ev

ea
 b

ra
si

lie
ns

is
M

an
ih

ot
 e

sc
ul

en
ta

C
lu

tia
 p

ul
ch

el
la

P
er

a 
bi

co
lo

r

A
cr

id
oc

ar
pu

s 
na

ta
lit

iu
s

B
yr

so
ni

m
a 

cr
as

si
fo

lia

B
er

gi
a 

te
xa

na
E

la
tin

e 
tr

ia
nd

ra

P
op

ul
us

 tr
em

ul
oi

de
s

S
al

ix
 r

et
ic

ul
at

a

F
la

co
ur

tia
 in

di
ca

P
ol

io
th

yr
si

s 
si

ne
ns

is
Id

es
ia

 p
ol

yc
ar

pa

C
al

op
hy

llu
m

 s
ou

la
ttr

i
M

am
m

ea
 a

m
er

ic
an

a

C
ra

to
xy

lu
m

 c
oc

hi
nc

hi
ne

ns
e

M
ar

at
hr

um
 r

ub
ru

m
P

od
os

te
m

um
 c

er
at

op
hy

llu
m

E
lie

a 
ar

tic
ul

at
a

H
yp

er
ic

um
 p

er
fo

ra
tu

m
V

is
m

ia
 b

ac
ci

fe
ra

P
og

on
op

ho
ra

 s
ch

om
bu

rg
ki

an
a

Lu
xe

m
bu

rg
ia

 o
ct

an
dr

a
O

ch
na

 m
ul

tif
lo

ra
C

es
pe

de
si

a 
sp

at
hu

la
ta

Te
tr

ap
te

ry
s 

tin
ifo

lia
T

hr
ya

lli
s 

la
tif

ol
ia

B
al

an
op

s 
vi

ei
lla

rd
ii

D
ic

el
la

 n
uc

ife
ra

M
al

pi
gh

ia
 e

m
ar

gi
na

ta

To
ur

ou
lia

 g
ui

an
en

si
s

M
ed

us
ag

yn
e 

op
po

si
tif

ol
ia

Li
nu

m
 p

er
en

ne
D

ur
an

de
a 

pe
nt

ag
yn

a
H

ug
on

ia
 p

la
ty

se
pa

la
Q

ui
in

a 
pt

er
id

op
hy

lla

C
ar

yo
ca

r 
gl

ab
ru

m
R

ei
nw

ar
dt

ia
 in

di
ca

H
ir

te
lla

 b
ic

or
ni

s
C

hr
ys

ob
al

an
us

 ic
ac

o

Tr
ig

on
ia

 n
iv

ea
D

ic
ha

pe
ta

lu
m

 r
ug

os
um

Ta
pu

ra
 g

ui
an

en
si

s

A
tu

na
 r

ac
em

os
a

E
up

hr
on

ia
 g

ui
an

en
si

s
A

fr
ol

ic
an

ia
 e

la
eo

sp
er

m
a

A
po

ro
sa

 fr
ut

es
ce

ns
B

is
ch

of
ia

 ja
va

ni
ca

S
au

va
ge

si
a 

er
ec

ta
B

he
sa

 p
an

ic
ul

at
a

C
en

tr
op

la
cu

s 
gl

au
ci

nu
s

La
ch

no
st

yl
is

 b
ilo

cu
la

ris

P
hy

lla
nt

hu
s 

fle
xu

os
us

H
ey

w
oo

di
a 

lu
ce

ns
C

ro
iz

at
ia

 b
re

vi
pe

tio
la

ta

D
is

si
lia

ria
 m

ue
lle

ri

M
ic

ra
nt

he
um

 h
ex

an
dr

um
A

us
tr

ob
ux

us
 m

eg
ac

ar
pu

s

P
od

oc
al

yx
 lo

ra
nt

ho
id

es

P
et

al
os

tig
m

a 
pu

be
sc

en
s

A
nd

ro
st

ac
hy

s 
jo

hn
so

ni
i

Te
tr

ac
oc

cu
s 

di
oi

cu
s

B
on

ne
tia

 s
es

si
lis

M
es

ua
 la

rn
ac

hi
an

a

S
ym

ph
on

ia
 ta

na
le

ns
is

C
lu

si
a 

gu
nd

la
ch

ii
G

ar
ci

ni
a 

su
be

lli
pt

ic
a

A
rc

hy
ta

ea
 tr

ifl
or

a

R
hi

zo
ph

or
a 

st
yl

os
a

S
ac

og
lo

tti
s 

am
az

on
ic

a
H

um
iri

a 
ba

ls
am

ife
ra

K
la

in
ed

ox
a 

ga
bo

ne
ns

is

O
ch

th
oc

os
m

us
 lo

ng
ip

ed
ic

el
la

tu
s

Ir
vi

ng
ia

 m
al

ay
an

a

B
ru

gu
ie

ra
 g

ym
no

rh
iz

a

V
an

ta
ne

a 
gu

ia
ne

ns
is

M
ic

ro
de

sm
is

 p
ub

er
ul

a
G

al
ea

ria
 fi

lif
or

m
is

C
ar

al
lia

 b
ra

ch
ia

ta

P
an

da
 o

le
os

a

C
ro

ss
os

ty
lis

 g
ra

nd
ifl

or
a

C
as

si
po

ur
ea

 la
nc

eo
la

ta
P

ar
ad

ry
pe

te
s 

su
bi

nt
eg

rif
ol

ia

C
te

no
lo

ph
on

 e
ng

le
ria

nu
s

A
ne

ul
op

hu
s 

af
ric

an
us

E
ry

th
ro

xy
lu

m
 c

on
fu

su
m

C
ep

ha
lo

tu
s 

fo
lli

cu
la

ris

E
ry

th
rin

a 
cr

is
ta

ga
lli

M
im

os
a 

po
ly

ca
rp

a
In

di
go

fe
ra

 h
et

er
an

th
a

G
ly

ci
ne

 m
ax

P
is

um
 s

at
iv

um
K

ra
m

er
ia

 ix
in

e

Lo
tu

s 
co

rn
ic

ul
at

us
A

st
ra

ga
lu

s 
m

em
br

an
ac

eu
s

C
ic

er
 a

rie
tin

um
M

ed
ic

ag
o 

sa
tiv

a

D
ap

an
ia

 r
ac

em
os

a
B

ru
ne

lli
a 

ac
ut

an
gu

la
D

av
id

so
ni

a 
pr

ur
ie

ns
E

uc
ry

ph
ia

 lu
ci

da

G
ua

ia
cu

m
 s

an
ct

um
La

rr
ea

 tr
id

en
ta

ta
A

fr
os

ty
ra

x 
le

pi
do

ph
yl

lu
s

H
ua

 g
ab

on
ii

C
on

na
ru

s 
ch

am
pi

on
ii

R
ou

re
a 

m
in

or
O

xa
lis

 d
ill

en
ii

A
ve

rr
ho

a 
ca

ra
m

bo
la

S
ty

lo
ba

si
um

 s
pa

th
ul

at
um

S
ch

ot
ia

 b
ra

ch
yp

et
al

a

A
lb

iz
ia

 ju
lib

ris
si

n
A

ca
ci

a 
fim

br
ia

ta
C

er
at

on
ia

 s
ili

qu
a

B
au

hi
ni

a 
ga

lp
in

ii
C

er
ci

s 
ca

na
de

ns
is

Q
ui

lla
ja

 s
ap

on
ar

ia
P

ol
yg

al
a 

pa
uc

ifl
or

a

Ill
ic

iu
m

 fl
or

id
an

um

A
us

tr
ob

ai
le

ya
 s

ca
nd

en
s

Tr
im

en
ia

 m
oo

re
i

C
oc

ci
ni

a 
se

ss
ili

fo
lia

C
uc

um
is

 m
el

o

C
an

na
bi

s 
sa

tiv
a

C
uc

ur
bi

ta
 p

ep
o

D
en

dr
os

ic
yo

s 
so

co
tr

an
a

A
ni

so
ph

yl
le

a 
fa

lla
x

X
er

os
ic

yo
s 

da
ng

uy
i

H
um

ul
us

 lu
pu

lu
s

C
or

ia
ria

 r
us

ci
fo

lia
C

or
yn

oc
ar

pu
s 

la
ev

ig
at

us

D
at

is
ca

 c
an

na
bi

na
B

eg
on

ia
 s

an
gu

in
ea

Te
tr

am
el

es
 n

ud
ifl

or
a

M
or

us
 in

di
ca

C
el

tis
 y

un
na

ne
ns

is

Ir
vi

ng
ba

ile
ya

 a
us

tr
al

is
C

itr
on

el
la

 s
ua

ve
ol

en
s

G
on

oc
ar

yu
m

 li
to

ra
le

T
hu

nb
er

gi
a 

al
at

a
A

ca
nt

hu
s 

m
on

ta
nu

s

S
es

am
um

 in
di

cu
m

P
in

gu
ic

ul
a 

m
or

an
en

si
s

U
tr

ic
ul

ar
ia

 a
lp

in
a

B
ar

le
ria

 p
rio

ni
tis

Ju
st

ic
ia

 a
m

er
ic

an
a

Ile
x 

co
rn

ut
a

H
el

w
in

gi
a 

ja
po

ni
ca

P
hy

llo
no

m
a 

la
tic

us
pi

s
G

om
ph

an
dr

a 
ja

va
ni

ca

N
er

iu
m

 o
le

an
de

r
G

el
se

m
iu

m
 s

em
pe

rv
ire

ns

C
at

al
pa

 s
pe

ci
os

a
H

al
le

ria
 lu

ci
da

C
am

ps
is

 r
ad

ic
an

s

P
au

lo
w

ni
a 

to
m

en
to

sa

T
ho

m
an

de
rs

ia
 la

ur
ifo

lia

M
ar

ty
ni

a 
an

nu
a

Ju
ne

lli
a 

su
cc

ul
en

tif
ol

ia

P
ed

ic
ul

ar
is

 fo
lio

sa
P

hr
ym

a 
le

pt
os

ta
ch

ya

T
ita

no
tr

ic
hu

m
 o

ld
ha

m
ii

A
nt

irr
hi

nu
m

 m
aj

us

La
m

iu
m

 a
m

pl
ex

ic
au

le

M
az

us
 p

um
ilu

s
C

al
lic

ar
pa

 d
ic

ho
to

m
a

P
la

nt
ag

o 
la

nc
eo

la
ta

V
er

ba
sc

um
 th

ap
su

s
S

cr
op

hu
la

ria
 c

al
ifo

rn
ic

a

V
er

on
ic

a 
an

ag
al

lis
aq

ua
tic

a
M

yo
po

ru
m

 m
au

rit
ia

nu
m

C
al

ce
ol

ar
ia

 in
te

gr
ifo

lia
R

hy
nc

ho
gl

os
su

m
 n

ot
on

ia
nu

m

S
pi

ge
lia

 m
ar

ila
nd

ic
a

S
tr

yc
hn

os
 n

ux
vo

m
ic

a
P

lo
co

sp
er

m
a 

bu
xi

fo
liu

m
O

le
a 

eu
ro

pa
ea

Ja
sm

in
um

 s
im

pl
ic

ifo
liu

m

P
el

ta
nt

he
ra

 fl
or

ib
un

da

S
yr

in
ga

 v
ul

ga
ris

P
ol

yp
re

m
um

 p
ro

cu
m

be
ns

B
yb

lis
 li

ni
flo

ra

S
pi

ra
ea

 b
et

ul
ifo

lia
P

ho
tin

ia
 x

 fr
as

er
i

P
ru

nu
s 

pe
rs

ic
a

C
ea

no
th

us
 s

an
gu

in
eu

s

U
rt

ic
a 

di
oi

ca
F

ic
us

 c
ar

ic
a

Z
el

ko
va

 s
er

ra
ta

P
ile

a 
ca

di
er

ei
B

oe
hm

er
ia

 n
iv

ea

E
la

ea
gn

us
 u

m
be

lla
ta

R
ha

m
nu

s 
ca

th
ar

tic
a

B
ar

be
ya

 o
le

oi
de

s
D

ira
ch

m
a 

so
co

tr
an

a

M
yr

ic
a 

ga
le

Ju
gl

an
s 

m
an

ds
hu

ric
a

M
yr

ic
a 

ce
rif

er
a

C
ap

pa
ris

 s
pi

no
sa

G
yr

os
te

m
on

 te
pp

er
i

R
es

ed
a 

al
ba

C
as

ua
rin

a 
cu

nn
in

gh
am

ia
na

A
ln

us
 a

ln
ob

et
ul

a

C
hr

ys
ol

ep
is

 s
em

pe
rv

ire
ns

Q
ue

rc
us

 r
ub

ra

A
ra

bi
do

ps
is

 th
al

ia
na

Fa
gu

s 
gr

an
di

fo
lia

N
ot

ho
fa

gu
s 

an
ta

rc
tic

a

B
ra

ss
ic

a 
na

pu
s

R
ap

ha
nu

s 
sa

tiv
us

To
va

ria
 p

en
du

la

F
lo

er
ke

a 
pr

os
er

pi
na

co
id

es
B

at
is

 m
ar

iti
m

a
K

oe
be

rli
ni

a 
sp

in
os

a
P

en
ta

di
pl

an
dr

a 
br

az
ze

an
a

Ta
pi

sc
ia

 s
in

en
si

s
D

ip
en

to
do

n 
si

ni
cu

s

A
ni

so
pt

er
a 

m
ar

gi
na

ta

P
er

ro
tte

tia
 o

va
ta

N
eu

ra
da

 p
ro

cu
m

be
ns

B
ix

a 
or

el
la

na

G
os

sy
pi

um
 h

irs
ut

um

H
el

ia
nt

he
m

um
 g

ra
nd

ifl
or

um
T

hy
m

el
ae

a 
hi

rs
ut

a

Tr
op

ae
ol

um
 tr

ic
ol

or
C

ar
ic

a 
pa

pa
ya

O
ch

ro
m

a 
py

ra
m

id
al

e

D
ur

io
 z

ib
et

hi
nu

s
S

te
rc

ul
ia

 a
pe

ta
la

B
om

ba
x 

ce
ib

a

G
er

ra
rd

in
a 

fo
lio

sa
S

ch
in

us
 m

ol
le

B
ur

se
ra

 fa
ga

ro
id

es
R

hu
s 

co
pa

lli
nu

m

C
up

an
io

ps
is

 a
na

ca
rd

io
id

es
A

es
cu

lu
s 

pa
vi

a
Tr

ic
hi

lia
 e

m
et

ic
a

A
ila

nt
hu

s 
al

tis
si

m
a

S
w

ie
te

ni
a 

m
ac

ro
ph

yl
la

N
itr

ar
ia

 r
et

us
a

C
itr

us
 p

ar
ad

is
i

B
ie

be
rs

te
in

ia
 o

rp
ha

ni
di

s

G
ua

m
at

el
a 

tu
er

ck
he

im
ii

S
ta

ch
yu

ru
s 

pr
ae

co
x

C
ro

ss
os

om
a 

bi
ge

lo
vi

i
P

ic
ra

m
ni

a 
po

ly
an

th
a

Ix
er

ba
 b

re
xi

oi
de

s
S

tr
as

bu
rg

er
ia

 r
ob

us
ta

S
ta

ph
yl

ea
 tr

ifo
lia

G
er

an
iu

m
 s

an
gu

in
eu

m
M

yr
tu

s 
co

m
m

un
is

M
et

ro
si

de
ro

s 
ne

rv
ul

os
a

E
uc

al
yp

tu
s 

le
hm

an
ni

i

P
el

ar
go

ni
um

 c
ot

yl
ed

on
is

V
iv

ia
ni

a 
m

ar
ifo

lia
G

re
yi

a 
ra

dl
ko

fe
ri

M
el

ia
nt

hu
s 

m
aj

or
A

ph
lo

ia
 th

ei
fo

rm
is

G
ei

ss
ol

om
a 

m
ar

gi
na

tu
m

H
et

er
op

yx
is

 n
at

al
en

si
s

V
oc

hy
si

a 
gu

at
em

al
en

si
s

O
lin

ia
 v

en
to

sa
Q

ua
le

a 
gr

an
di

flo
ra

C
ry

pt
er

on
ia

 p
an

ic
ul

at
a

M
ou

rir
i c

yp
ho

ca
rp

a

F
uc

hs
ia

 p
ro

cu
m

be
ns

C
la

rk
ia

 x
an

tia
na

O
en

ot
he

ra
 p

ar
vi

flo
ra

C
lid

em
ia

 p
et

io
la

ris

V
iti

s 
ae

st
iv

al
is

Te
rm

in
al

ia
 c

at
ap

pa
Ly

th
ru

m
 s

al
ic

ar
ia

H
al

or
ag

is
 a

sp
er

a
M

yr
io

ph
yl

lu
m

 s
ib

iri
cu

m
Le

ea
 g

ui
ne

en
se

K
al

an
ch

oe
 d

ai
gr

em
on

tia
na

A
ph

an
op

et
al

um
 r

es
in

os
um

P
en

th
or

um
 s

ed
oi

de
s

D
ud

le
ya

 v
is

ci
da

S
ed

um
 r

ub
ro

tin
ct

um
Te

tr
ac

ar
pa

ea
 ta

sm
an

ic
a

S
ax

ifr
ag

a 
ce

rn
ua

H
eu

ch
er

a 
m

ic
ra

nt
ha

S
ul

liv
an

tia
 o

re
ga

na
P

ae
on

ia
 c

al
ifo

rn
ic

a
C

ra
ss

ul
a 

ru
pe

st
ris

C
ho

ris
ty

lis
 r

ha
m

no
id

es
Ite

a 
vi

rg
in

ic
a

R
ib

es
 a

ur
eu

m

P
te

ro
st

em
on

 r
ot

un
di

fo
liu

s
H

am
am

el
is

 v
irg

in
ia

na
C

or
yl

op
si

s 
pa

uc
ifl

or
a

R
ho

do
le

ia
 c

ha
m

pi
on

ii
D

is
an

th
us

 c
er

ci
di

fo
liu

s

E
xb

uc
kl

an
di

a 
po

pu
ln

ea

A
lti

ng
ia

 e
xc

el
sa

Li
qu

id
am

ba
r 

st
yr

ac
ifl

ua

C
er

ci
di

ph
yl

lu
m

 ja
po

ni
cu

m
D

ap
hn

ip
hy

llu
m

 m
ac

ro
po

du
m

S
oy

au
xi

a 
ta

lb
ot

ii

V
al

er
ia

ne
lla

 lo
cu

st
a

P
er

id
is

cu
s 

lu
ci

du
s

G
er

be
ra

 ja
m

es
on

ii
B

ar
na

de
si

a 
ca

ry
op

hy
lla

B
oo

pi
s 

gr
am

in
ea

M
os

ch
op

si
s 

ro
su

la
ta

Ta
ge

te
s 

er
ec

ta
H

el
ia

nt
hu

s 
an

nu
us

G
ui

zo
tia

 a
by

ss
in

ic
a

C
ic

ho
riu

m
 in

ty
bu

s

E
ch

in
op

s 
ex

al
ta

tu
s

Tr
ag

op
og

on
 d

ub
iu

s

A
ci

ca
rp

ha
 tr

ib
ul

oi
de

s

C
ar

di
op

te
ris

 q
ui

nq
ue

lo
ba

R
ou

ss
ea

 s
im

pl
ex

C
ar

po
de

tu
s 

se
rr

at
us

A
br

op
hy

llu
m

 o
rn

an
s

C
ut

ts
ia

 v
ib

ur
ne

a
D

ia
ly

pe
ta

lu
m

 fl
or

ib
un

du
m

C
am

pa
nu

la
 e

la
tin

es

Lo
be

lia
 a

ng
ul

at
a

P
se

ud
on

em
ac

la
du

s 
op

po
si

tif
ol

iu
s

C
yp

hi
a 

el
at

a

V
ill

ar
si

a 
ca

lth
ifo

lia
D

am
pi

er
a 

sp
ic

ig
er

a
G

oo
de

ni
a 

ov
at

a
S

ca
ev

ol
a 

ae
m

ul
a

N
ep

hr
op

hy
lli

di
um

 c
ris

ta
ga

lli
M

en
ya

nt
he

s 
tr

ifo
lia

ta
N

ym
ph

oi
de

s 
pe

lta
ta

D
on

at
ia

 fa
sc

ic
ul

ar
is

C
am

pa
nu

la
 tr

ac
he

liu
m

P
en

ta
ph

ra
gm

a 
el

lip
tic

um

F
or

st
er

a 
bi

dw
ill

ii

W
itt

st
ei

ni
a 

va
cc

in
ia

ce
a

A
ls

eu
os

m
ia

 m
ac

ro
ph

yl
la

P
la

ty
sp

er
m

at
io

n 
cr

as
si

fo
liu

m
C

ris
pi

lo
ba

 d
is

pe
rm

a

C
or

ok
ia

 c
ot

on
ea

st
er

A
rg

op
hy

llu
m

 la
xu

m

S
ty

lid
iu

m
 g

ra
m

in
ifo

liu
m

P
he

lli
ne

 b
ill

ar
di

er
ei

V
al

er
ia

na
 o

ffi
ci

na
lis

C
en

tr
an

th
us

 r
ub

er

D
ip

sa
cu

s 
sa

tiv
us

P
te

ro
ce

ph
al

od
es

 h
oo

ke
ri

P
at

rin
ia

 tr
ilo

ba
N

ar
do

st
ac

hy
s 

ch
in

en
si

s

E
re

m
os

yn
e 

pe
ct

in
at

a

La
ct

uc
a 

sa
tiv

a
A

no
pt

er
us

 m
ac

le
ay

an
us

A
rc

to
pu

s 
ec

hi
na

tu
s

M
ac

ki
nl

ay
a 

co
nf

us
a

P
la

ty
sa

ce
 la

nc
eo

la
ta

A
zo

re
lla

 s
el

ag
o

P
ol

yo
sm

a 
cu

nn
in

gh
am

ii

G
ris

el
in

ia
 li

tto
ra

lis
P

itt
os

po
ru

m
 to

bi
ra

To
rr

ic
el

lia
 ti

lii
fo

lia
M

el
an

op
hy

lla
 a

ln
ifo

lia

S
ph

en
os

te
m

on
 lo

bo
sp

or
us

P
en

na
nt

ia
 c

or
ym

bo
sa

A
ra

lid
iu

m
 p

in
na

tif
id

um

E
sc

al
lo

ni
a 

ru
br

a
F

or
ge

si
a 

ra
ce

m
os

a
V

al
di

vi
a 

ga
ya

na
Q

ui
nt

in
ia

 v
er

do
ni

i
P

ar
ac

ry
ph

ia
 a

lti
co

la

D
el

ar
br

ea
 m

ic
hi

ea
na

M
yo

do
ca

rp
us

 fr
ax

in
ifo

liu
s

A
ra

lia
 s

pi
no

sa
P

an
ax

 q
ui

nq
ue

fo
liu

s

S
ch

ef
fle

ra
 a

rb
or

ic
ol

a

P
ol

ys
ci

as
 g

ui
lfo

yl
ei

H
ed

er
a 

he
lix

Te
tr

ap
la

sa
nd

ra
 h

aw
ai

en
si

s
P

se
ud

op
an

ax
 a

rb
or

eu
s

B
ill

ar
di

er
a 

he
te

ro
ph

yl
la

H
yd

ro
co

ty
le

 v
ul

ga
ris

Te
tr

ap
an

ax
 p

ap
yr

ife
r

C
us

so
ni

a 
sp

ic
at

a

M
or

in
a 

lo
ng

ifo
lia

Z
ab

el
ia

 ty
ai

hy
on

ii
Tr

ip
lo

st
eg

ia
 g

la
nd

ul
ife

ra
S

ca
bi

os
a 

co
lu

m
ba

ria

A
be

lia
 tr

ifl
or

a
D

ip
el

ta
 y

un
na

ne
ns

is
Li

nn
ae

a 
bo

re
al

is

H
ep

ta
co

di
um

 m
ic

on
io

id
es

K
ol

kw
itz

ia
 a

m
ab

ili
s

S
an

ic
ul

a 
gr

eg
ar

ia
H

et
er

om
or

ph
a 

tr
ifo

lia
ta

D
au

cu
s 

ca
ro

ta
A

ne
th

um
 g

ra
ve

ol
en

s
A

pi
um

 g
ra

ve
ol

en
s

A
ng

el
ic

a 
sy

lv
es

tr
is

C
or

ia
nd

ru
m

 s
at

iv
um

B
er

ze
lia

 la
nu

gi
no

sa
B

ru
ni

a 
al

bi
flo

ra
C

ol
um

el
lia

 o
bl

on
ga

D
es

fo
nt

ai
ni

a 
sp

in
os

a
V

ib
ur

nu
m

 a
ce

rif
ol

iu
m

W
ei

ge
la

 h
or

te
ns

is
D

ie
rv

ill
a 

se
ss

ili
fo

lia
Lo

ni
ce

ra
 ja

po
ni

ca

Le
yc

es
te

ria
 fo

rm
os

a
S

ym
ph

or
ic

ar
po

s 
al

bu
s

Tr
io

st
eu

m
 p

er
fo

lia
tu

m
S

in
ad

ox
a 

co
ry

da
lif

ol
ia

A
do

xa
 m

os
ch

at
el

lin
a

S
am

bu
cu

s 
ra

ce
m

os
a

Te
tr

ad
ox

a 
om

ei
en

si
s

E
xa

cu
m

 a
ffi

ne
G

en
tia

na
 s

ap
on

ar
ia

Ic
ac

in
a 

m
an

ni
i

V
ah

lia
 c

ap
en

si
s

A
uc

ub
a 

ja
po

ni
ca

G
ar

ry
a 

el
lip

tic
a

O
nc

ot
he

ca
 b

al
an

sa
e

E
uc

om
m

ia
 u

lm
oi

de
s

V
ac

ci
ni

um
 u

lig
in

os
um

A
rb

ut
us

 u
ne

do
R

ho
do

de
nd

ro
n 

hi
pp

op
ha

eo
id

es

H
yd

ro
ph

yl
lu

m
 c

ap
ita

tu
m

B
or

ag
o 

of
fic

in
al

is
E

hr
et

ia
 a

cu
m

in
at

a

M
itc

he
lla

 r
ep

en
s

G
al

iu
m

 a
pa

rin
e

Lu
cu

lia
 g

ra
tis

si
m

a
C

of
fe

a 
ar

ab
ic

a

M
on

tin
ia

 c
ar

yo
ph

yl
la

ce
a

S
ol

an
um

 d
ul

ca
m

ar
a

N
ic

ot
ia

na
 ta

ba
cu

m

A
tr

op
a 

be
lla

do
nn

a
N

ol
an

a 
hu

m
ifu

sa

H
yd

ro
le

a 
ov

at
a

P
et

un
ia

 a
xi

lla
ris

Ip
om

oe
a 

al
ba

S
ph

en
oc

le
a 

ze
yl

an
ic

a
C

us
cu

ta
 c

us
pi

da
ta

C
yr

ill
a 

ra
ce

m
ifl

or
a

E
nk

ia
nt

hu
s 

ca
m

pa
nu

la
tu

s

C
hl

or
an

th
us

 ja
po

ni
cu

s
A

sc
ar

in
a 

lu
ci

da
H

ed
yo

sm
um

 a
rb

or
es

ce
ns

K
ad

su
ra

 ja
po

ni
ca

S
ch

is
an

dr
a 

ch
in

en
si

s

S
ar

ca
nd

ra
 c

hl
or

an
th

oi
de

s
C

an
el

la
 w

in
te

ra
na

C
in

na
m

od
en

dr
on

 e
km

an
ii

Ta
kh

ta
ja

ni
a 

pe
rr

ie
ri

H
ou

ttu
yn

ia
 c

or
da

ta
A

ne
m

op
si

s 
ca

lif
or

ni
ca

P
ip

er
 b

et
le

P
ep

er
om

ia
 c

al
ig

in
ig

au
de

ns

D
rim

ys
 w

in
te

ri
Ta

sm
an

ni
a 

in
si

pi
da

S
ty

ra
x 

of
fic

in
al

is
S

ar
ra

ce
ni

a 
pu

rp
ur

ea

C
le

th
ra

 a
ln

ifo
lia

A
ct

in
id

ia
 c

hi
ne

ns
is

R
or

id
ul

a 
go

rg
on

ia
s

G
ili

a 
ca

pi
ta

ta
P

ol
em

on
iu

m
 r

ep
ta

ns
P

hl
ox

 lo
ng

ifo
lia

E
ur

ya
 ja

po
ni

ca

H
al

es
ia

 c
ar

ol
in

a
G

al
ax

 u
rc

eo
la

ta

Te
rn

st
ro

em
ia

 s
ta

hl
ii

S
ym

pl
oc

os
 z

iz
yp

ho
id

es

C
ob

ae
a 

sc
an

de
ns

G
ru

bb
ia

 to
m

en
to

sa

A
llu

au
di

a 
pr

oc
er

a
B

as
el

la
 a

lb
a

C
la

yt
on

ia
 v

irg
in

ic
a

H
al

op
hy

tu
m

 a
m

eg
hi

no
i

A
nr

ed
er

a 
co

rd
ifo

lia

P
er

es
ki

a 
ac

ul
ea

ta
C

ur
tis

ia
 d

en
ta

ta

Ta
lin

um
 p

an
ic

ul
at

um
P

or
tu

la
ca

 g
ra

nd
ifl

or
a

O
pu

nt
ia

 m
ic

ro
da

sy
s

F
ou

qu
ie

ria
 s

pl
en

de
ns

P
rim

ul
a 

si
eb

ol
di

i

A
na

ga
lli

s 
te

ne
lla

A
nd

ro
sa

ce
 s

pi
nu

lif
er

a

P
hi

la
de

lp
hu

s 
le

w
is

ii

C
am

pt
ot

he
ca

 a
cu

m
in

at
a

A
la

ng
iu

m
 c

hi
ne

ns
e

C
or

nu
s 

m
as

N
ys

sa
 o

ge
ch

e
E

uc
ni

de
 b

ar
to

ni
oi

de
s

M
en

tz
el

ia
 li

nd
le

yi
P

et
al

on
yx

 n
iti

du
s

H
yd

ro
st

ac
hy

s 
m

ul
tif

id
a

F
en

dl
er

a 
ru

pi
co

la

M
ae

sa
 te

ne
ra

C
la

vi
ja

 e
gg

er
si

an
a

E
uc

le
a 

cr
is

pa

Li
ss

oc
ar

pa
 b

en
th

am
ii

D
io

sp
yr

os
 lo

tu
s

H
yd

ra
ng

ea
 m

ac
ro

ph
yl

la
Im

pa
tie

ns
 r

ep
en

s
Te

tr
am

er
is

ta
 c

ra
ss

ifo
lia

M
ar

cg
ra

vi
a 

tr
in

ita
tis

M
an

ilk
ar

a 
za

po
ta

C
am

el
lia

 s
in

en
si

s
B

ar
rin

gt
on

ia
 a

si
at

ic
a

C
ou

ro
up

ita
 g

ui
an

en
si

s

M
ol

lu
go

 v
er

tic
ill

at
a

H
yp

er
te

lis
 s

pe
rg

ul
ac

ea

B
ou

ga
in

vi
lle

a 
gl

ab
ra

M
ira

bi
lis

 ja
la

pa

D
el

os
pe

rm
a 

ec
hi

na
tu

m
La

m
pr

an
th

us
 b

la
nd

us
P

hy
to

la
cc

a 
am

er
ic

an
a

S
ar

co
ba

tu
s 

ve
rm

ic
ul

at
us

R
iv

in
a 

hu
m

ili
s

G
is

ek
ia

 a
fr

ic
an

a

C
or

bi
ch

on
ia

 d
ec

um
be

ns
B

ar
be

ui
a 

m
ad

ag
as

ca
rie

ns
is

Fa
llo

pi
a 

sa
ch

al
in

en
si

s
Li

m
on

iu
m

 a
rb

or
es

ce
ns

P
lu

m
ba

go
 a

ur
ic

ul
at

a
R

ha
bd

od
en

dr
on

 a
m

az
on

ic
um

S
im

m
on

ds
ia

 c
hi

ne
ns

is

Li
m

eu
m

 a
fr

ic
an

um
S

te
gn

os
pe

rm
a 

ha
lim

ifo
liu

m

B
et

a 
vu

lg
ar

is
S

pi
na

ci
a 

ol
er

ac
ea

P
ha

ul
ot

ha
m

nu
s 

sp
in

es
ce

ns
C

el
os

ia
 a

rg
en

te
a

S
te

lla
ria

 m
ed

ia

A
st

er
op

ei
a 

m
ic

ra
st

er
P

hy
se

na
 m

ad
ag

as
ca

rie
ns

is

P
ac

hy
sa

nd
ra

 p
ro

cu
m

be
ns

D
id

ym
el

es
 p

er
rie

ri
B

ux
us

 s
em

pe
rv

ire
ns

C
ou

la
 e

du
lis

S
ch

oe
pf

ia
 s

ch
re

be
ri

G
un

ne
ra

 h
am

ilt
on

ii

M
in

qu
ar

tia
 g

ui
an

en
si

s
O

ch
an

os
ta

ch
ys

 a
m

en
ta

ce
a

M
yr

ot
ha

m
nu

s 
fla

be
lli

fo
lia

H
ei

st
er

ia
 p

ar
vi

fo
lia

X
im

en
ia

 a
m

er
ic

an
a

Ta
m

ar
ix

 c
hi

ne
ns

is
Fa

go
py

ru
m

 e
sc

ul
en

tu
m

M
is

od
en

dr
um

 li
ne

ar
ifo

liu
m

F
ra

nk
en

ia
 p

ul
ve

ru
le

nt
a

A
nc

is
tr

oc
la

du
s 

ko
ru

pe
ns

is
Tr

ip
hy

op
hy

llu
m

 p
el

ta
tu

m

O
sy

ris
 la

nc
eo

la
ta

G
ai

ad
en

dr
on

 p
un

ct
at

um
O

pi
lia

 a
m

en
ta

ce
a

D
ro

so
ph

yl
lu

m
 lu

si
ta

ni
cu

m
D

ro
se

ra
 c

ap
en

si
s

Te
tr

ac
er

a 
as

ia
tic

a
N

ep
en

th
es

 a
la

ta

H
ib

be
rt

ia
 v

ol
ub

ili
s

S
an

ta
lu

m
 a

lb
um

A
ex

to
xi

co
n 

pu
nc

ta
tu

m
B

er
be

rid
op

si
s 

co
ra

lli
na

D
ill

en
ia

 r
et

us
a

S
ar

um
a 

he
nr

yi

S
au

ru
ru

s 
ce

rn
uu

s
A

sa
ru

m
 c

an
ad

en
se

N
an

di
na

 d
om

es
tic

a
G

la
uc

id
iu

m
 p

al
m

at
um

M
el

io
sm

a 
ve

itc
hi

or
um

S
ab

ia
 s

w
in

ho
ei

X
an

th
or

hi
za

 s
im

pl
ic

is
si

m
a

H
yd

ra
st

is
 c

an
ad

en
si

s
R

an
un

cu
lu

s 
ac

ris

N
el

um
bo

 lu
te

a

Te
tr

ac
en

tr
on

 s
in

en
se

Tr
oc

ho
de

nd
ro

n 
ar

al
io

id
es

P
la

ta
nu

s 
oc

ci
de

nt
al

is

R
ou

pa
la

 m
on

ta
na

P
et

ro
ph

ile
 c

an
es

ce
ns

G
re

vi
lle

a 
ro

bu
st

a

P
od

op
hy

llu
m

 p
el

ta
tu

m
C

au
lo

ph
yl

lu
m

 th
al

ic
tr

oi
de

s

M
ah

on
ia

 b
ea

le
i

T
in

os
po

ra
 s

in
en

si
s

C
oc

cu
lu

s 
or

bi
cu

la
tu

s
M

en
is

pe
rm

um
 c

an
ad

en
se

A
ke

bi
a 

qu
in

at
a

K
in

gd
on

ia
 u

ni
flo

ra

E
up

te
le

a 
po

ly
an

dr
a

C
irc

ae
as

te
r 

ag
re

st
is

La
rd

iz
ab

al
a 

bi
te

rn
at

a
D

ec
ai

sn
ea

 fa
rg

es
ii

S
ar

ge
nt

od
ox

a 
cu

ne
at

a
C

is
sa

m
pe

lo
s 

pa
re

ira

H
ed

yc
ar

ya
 a

rb
or

ea
H

or
to

ni
a 

flo
rib

un
da

G
al

bu
lim

im
a 

be
lg

ra
ve

an
a

D
eg

en
er

ia
 v

iti
en

si
s

T
ho

tte
a 

to
m

en
to

sa

La
ct

or
is

 fe
rn

an
de

zi
an

a
A

ris
to

lo
ch

ia
 m

ac
ro

ph
yl

la

M
au

lo
ut

ch
ia

 c
ha

pe
lie

ri

C
an

an
ga

 o
do

ra
ta

M
yr

is
tic

a 
fr

ag
ra

ns
Li

rio
de

nd
ro

n 
ch

in
en

se
M

ag
no

lia
 tr

ip
et

al
a

E
up

om
at

ia
 b

en
ne

tti
i

A
nn

on
a 

m
ur

ic
at

a

C
al

yc
an

th
us

 fl
or

id
us

A
si

m
in

a 
tr

ilo
ba

Id
io

sp
er

m
um

 a
us

tr
al

ie
ns

e

H
er

na
nd

ia
 o

vi
ge

ra
P

eu
m

us
 b

ol
du

s

S
as

sa
fr

as
 a

lb
id

um
G

yr
oc

ar
pu

s 
am

er
ic

an
us

La
ur

us
 n

ob
ili

s

C
hi

m
on

an
th

us
 p

ra
ec

ox
S

ip
ar

un
a 

de
ci

pi
en

s
G

om
or

te
ga

 k
eu

le
D

or
yp

ho
ra

 s
as

sa
fr

as

C
in

na
m

om
um

 c
am

ph
or

a

A
th

er
os

pe
rm

a 
m

os
ch

at
um

D
ap

hn
an

dr
a 

m
ic

ra
nt

ha
C

ry
pt

oc
ar

ya
 m

ei
ss

ne
ria

na

P
le

ea
 te

nu
ifo

lia
To

fie
ld

ia
 c

al
yc

ul
at

a

N
aj

as
 m

in
or

A
co

ru
s 

gr
am

in
eu

s

H
yd

ro
ch

ar
is

 d
ub

ia
A

lis
m

a 
pl

an
ta

go
aq

ua
tic

a

P
ot

am
og

et
on

 b
er

ch
to

ld
ii

Tr
ig

lo
ch

in
 m

ar
iti

m
a

Ta
cc

a 
ch

an
tr

ie
ri

M
et

an
ar

th
ec

iu
m

 lu
te

ov
iri

de

P
et

ro
sa

vi
a 

sa
ku

ra
ii

B
ur

m
an

ni
a 

bi
flo

ra

Ja
po

no
lir

io
n 

os
en

se

O
ro

nt
iu

m
 a

qu
at

ic
um

X
an

th
os

om
a 

sa
gi

tti
fo

liu
m

Le
m

na
 m

in
or

S
pa

th
ip

hy
llu

m
 w

al
lis

ii

B
la

nd
fo

rd
ia

 p
un

ic
ea

C
yp

rip
ed

iu
m

 c
al

ce
ol

us
O

nc
id

iu
m

 e
xc

av
at

um
P

ha
la

en
op

si
s 

ap
hr

od
ite

B
or

ya
 s

ep
te

nt
rio

na
lis

M
ol

in
er

ia
 c

ap
itu

la
ta

H
yp

ox
is

 h
em

er
oc

al
lid

ea

Ir
is

 m
is

so
ur

ie
ns

is
A

lo
ph

ia
 d

ru
m

m
on

di
i

Te
co

ph
ila

ea
 c

ya
no

cr
oc

us

R
ho

do
hy

po
xi

s 
m

ill
oi

de
s

Ix
io

lir
io

n 
ta

ta
ric

um

D
io

sc
or

ea
 a

la
ta

C
ar

lu
do

vi
ca

 p
al

m
at

a

A
ls

tr
oe

m
er

ia
 a

ur
ea

B
om

ar
ea

 e
du

lis

S
m

ila
x 

gl
au

ca
Li

liu
m

 s
up

er
bu

m

La
pa

ge
ria

 r
os

ea
P

hi
le

si
a 

m
ag

el
la

ni
ca

C
ol

ch
ic

um
 s

pe
ci

os
um

C
ro

om
ia

 p
au

ci
flo

ra
A

ca
nt

ho
ch

la
m

ys
 b

ra
ct

ea
ta

Tr
ill

iu
m

 e
re

ct
um

C
am

py
ne

m
a 

lin
ea

re

Ta
lb

ot
ia

 e
le

ga
ns

X
er

op
hy

ta
 r

et
in

er
vi

s

A
sp

ar
ag

us
 o

ffi
ci

na
lis

Lo
m

an
dr

a 
lo

ng
ifo

lia
B

ea
uc

ar
ne

a 
re

cu
rv

at
a

B
ul

bi
ne

 s
uc

cu
le

nt
a

A
ris

te
a 

gl
au

ca
G

la
di

ol
us

 b
uc

ke
rv

el
di

i

Yu
cc

a 
fil

am
en

to
sa

X
an

th
or

rh
oe

a 
re

si
no

sa
A

ga
ve

 g
hi

es
br

eg
ht

ii

P
hi

ly
dr

um
 la

nu
gi

no
su

m

C
rin

um
 a

si
at

ic
um

A
lli

um
 fi

st
ul

os
um

P
ho

en
ix

 d
ac

ty
lif

er
a

Tr
ac

hy
ca

rp
us

 fo
rt

un
ei

N
ot

ho
sc

or
du

m
 b

iv
al

ve
C

ha
m

ae
do

re
a 

se
ifr

iz
ii

E
la

ei
s 

gu
in

ee
ns

is
C

ar
yo

ta
 m

iti
s

H
yp

ec
ou

m
 im

be
rb

e

E
sc

hs
ch

ol
zi

a 
ca

lif
or

ni
ca

D
ic

en
tr

a 
ex

im
ia

C
en

tr
ol

ep
is

 s
tr

ig
os

a
B

al
os

ki
on

 te
tr

ap
hy

llu
m

E
cd

ei
oc

ol
ea

 m
on

os
ta

ch
ya

F
la

ge
lla

ria
 in

di
ca

Jo
in

vi
lle

a 
pl

ic
at

a

Z
ea

 m
ay

s
C

er
at

op
hy

llu
m

 d
em

er
su

m

O
ry

za
 s

at
iv

a
H

or
de

um
 b

ul
bo

su
m

D
an

th
on

ia
 s

pi
ca

ta
S

ac
ch

ar
um

 o
ffi

ci
na

ru
m

A
na

rt
hr

ia
 p

ol
yp

hy
lla

R
hy

nc
ho

sp
or

a 
la

tif
ol

ia
E

rio
ca

ul
on

 a
qu

at
ic

um

C
yp

er
us

 a
lte

rn
ifo

liu
s

Tr
ad

es
ca

nt
ia

 s
pa

th
ac

ea
A

ni
go

za
nt

ho
s 

fla
vi

du
s

M
ay

ac
a 

flu
vi

at
ili

s
X

yr
is

 ju
pi

ca
i

Ju
nc

us
 e

ffu
su

s

S
te

go
le

pi
s 

lig
ul

at
a

Ty
ph

a 
la

tif
ol

ia

V
rie

se
a 

ps
itt

ac
in

a
S

pa
rg

an
iu

m
 e

ur
yc

ar
pu

m

P
uy

a 
ra

im
on

di
i

M
ar

an
ta

 c
ris

ta
ta

C
al

ec
ta

si
a 

in
te

rm
ed

ia
D

as
yp

og
on

 b
ro

m
el

iif
ol

iu
s

C
an

na
 in

di
ca

Z
in

gi
be

r 
gr

am
in

eu
m

P
on

te
de

ria
 c

or
da

ta
S

tr
el

itz
ia

 r
eg

in
ae

P
he

na
ko

sp
er

m
um

 g
uy

an
ne

ns
e

R
av

en
al

a 
m

ad
ag

as
ca

rie
ns

is
M

us
a 

ac
um

in
at

a

Angiospermae

Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

one to six (1−6)
more than six (>6)

ML ancestral state reconstruction using rayDISC (R:corHMM)
201_C. Number of perianth parts (binary) (D2c), ARDeq model

Node ML state Prob
Angiospermae more than six (>6) 1

Mesangiospermae more than six (>6) 0.9992
Magnoliidae more than six (>6) 0.9986

Monocotyledonae one to six (1−6) 0.7597
Eudicotyledonae more than six (>6) 0.9996
Commelinidae one to six (1−6) 1
Pentapetalae more than six (>6) 1

Superasteridae more than six (>6) 1
Asteridae more than six (>6) 1
Lamiidae more than six (>6) 1

Campanulidae more than six (>6) 1
Superrosidae more than six (>6) 1

Rosidae more than six (>6) 1
Malvidae more than six (>6) 1
Fabidae more than six (>6) 1

Model LogL Npar AIC AICc DeltaAICc w q01 q10
ARD    −247.5 2 499 499.01 1.38 0.33 6e−04 0.0024

ARDeq** −246.81 2 497.61 497.63 0 0.66 6e−04 0.0024
ER     −252.73 1 507.45 507.46 9.83 0 0.002 0.002

UNI01  −330.51 1 663.03 663.03 165.4 0 0.0074
UNI10  −253.47 1 508.94 508.94 11.32 0 0.0028
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Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

whorled
spiral

MP ancestral state reconstruction using ancestral.pars
(R:phangorn)
230_A. Perianth phyllotaxy (binary) (D2d), 16 steps

Node MP state(s)
Angiospermae whorled / spiral

Mesangiospermae whorled
Magnoliidae whorled

Monocotyledonae whorled
Eudicotyledonae whorled
Commelinidae whorled
Pentapetalae whorled

Superasteridae whorled
Asteridae whorled
Lamiidae whorled

Campanulidae whorled
Superrosidae whorled

Rosidae whorled
Malvidae whorled
Fabidae whorled
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Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

whorled
spiral

ML ancestral state reconstruction using rayDISC (R:corHMM)
230_A. Perianth phyllotaxy (binary) (D2d), ARD model

Node ML state Prob
Angiospermae spiral 0.9994

Mesangiospermae spiral 0.9994
Magnoliidae spiral 0.9911

Monocotyledonae whorled 0.5314
Eudicotyledonae spiral 0.9977
Commelinidae whorled 0.9999
Pentapetalae whorled 0.9838

Superasteridae whorled 0.9864
Asteridae whorled 0.9997
Lamiidae whorled 1

Campanulidae whorled 1
Superrosidae whorled 0.9947

Rosidae whorled 0.9965
Malvidae whorled 1
Fabidae whorled 1

Model LogL Npar AIC AICc DeltaAICc w q01 q10
ARD*** −70.11 2 144.22 144.23 0 0.99 2e−04 0.0087
ARDeq −76.18 2 156.35 156.37 12.13 0 4e−04 1e−04
ER    −76.64 1 155.29 155.29 11.06 0 4e−04 4e−04

UNI01 −76.9 1 155.8 155.81 11.57 0 4e−04
UNI10 −80.35 1 162.69 162.7 18.46 0 0.0148
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Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

one (1)
two (2)
more than two (>2)

MP ancestral state reconstruction using ancestral.pars
(R:phangorn)
231_A. Number of perianth whorls (D2c), 73 steps

Node MP state(s)
Angiospermae more than two (>2)

Mesangiospermae more than two (>2)
Magnoliidae more than two (>2)

Monocotyledonae two (2)
Eudicotyledonae more than two (>2)
Commelinidae two (2)
Pentapetalae two (2)

Superasteridae two (2)
Asteridae two (2)
Lamiidae two (2)

Campanulidae two (2)
Superrosidae two (2)

Rosidae two (2)
Malvidae two (2)
Fabidae two (2)
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Angiospermae

Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

one (1)
two (2)
more than two (>2)

ML ancestral state reconstruction using rayDISC (R:corHMM)
231_A. Number of perianth whorls (D2c), ARDeq model

Node ML state Prob
Angiospermae more than two (>2) 1

Mesangiospermae more than two (>2) 0.9996
Magnoliidae more than two (>2) 1

Monocotyledonae two (2) 0.6831
Eudicotyledonae more than two (>2) 0.9892
Commelinidae two (2) 0.9999
Pentapetalae two (2) 0.9992

Superasteridae two (2) 0.9987
Asteridae two (2) 0.9997
Lamiidae two (2) 0.9999

Campanulidae two (2) 0.9999
Superrosidae two (2) 0.9998

Rosidae two (2) 0.9998
Malvidae two (2) 0.9999
Fabidae two (2) 0.9999

Model LogL Npar AIC AICc DeltaAICc w q01 ...
ARD     −266.49 6 544.97 545.08 2.2 0.25 0.0047 ...

ARDeq** −265.39 6 542.78 542.88 0 0.74 0.0047 ...
ER      −308.73 1 619.46 619.46 76.58 0 0.001 ...
SYM     −290.55 3 587.09 587.12 44.24 0 0.0018 ...

SYMeq   −290.04 3 586.09 586.12 43.24 0 0.0018 ...
ORD     −273.44 4 554.88 554.93 12.04 0 0.0046 ...

ORDeq   −272.34 4 552.68 552.73 9.85 0.01 0.0046 ...
ORDSYM  −296.72 2 597.44 597.46 54.58 0 0.0018 ...

ORDSYMeq −295.97 2 595.93 595.95 53.07 0 0.0018 ...
ORDER   −311.99 1 625.97 625.98 83.09 0 0.0011 ...
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Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

dimerous
trimerous
tetramerous
pentamerous

MP ancestral state reconstruction using ancestral.pars
(R:phangorn)
232_A. Perianth merism (4−state) (D2c), 84 steps

Node MP state(s)
Angiospermae trimerous

Mesangiospermae trimerous
Magnoliidae trimerous

Monocotyledonae trimerous
Eudicotyledonae dimerous / trimerous
Commelinidae trimerous
Pentapetalae pentamerous

Superasteridae pentamerous
Asteridae pentamerous
Lamiidae pentamerous

Campanulidae pentamerous
Superrosidae pentamerous

Rosidae pentamerous
Malvidae pentamerous
Fabidae pentamerous
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Angiospermae

Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

dimerous
trimerous
tetramerous
pentamerous

ML ancestral state reconstruction using rayDISC (R:corHMM)
232_A. Perianth merism (4−state) (D2c), SYMeq model

Node ML state Prob
Angiospermae trimerous 1

Mesangiospermae trimerous 0.9975
Magnoliidae trimerous 1

Monocotyledonae trimerous 1
Eudicotyledonae trimerous 0.7223
Commelinidae trimerous 1
Pentapetalae pentamerous 0.9991

Superasteridae pentamerous 0.9997
Asteridae pentamerous 0.9997
Lamiidae pentamerous 1

Campanulidae pentamerous 1
Superrosidae pentamerous 1

Rosidae pentamerous 1
Malvidae pentamerous 1
Fabidae pentamerous 1

Model LogL Npar AIC AICc DeltaAICc w q01 ...
ARD     −320.52 12 665.03 665.43 4.32 0.07 0.0014 ...
ARDeq   −319.49 12 662.98 663.38 2.26 0.19 9e−04 ...
ER      −361.07 1 724.13 724.14 63.02 0 8e−04 ...
SYM     −325.81 6 663.63 663.73 2.61 0.16 0.0011 ...

SYMeq** −324.51 6 661.01 661.12 0 0.58 0.0011 ...
ORD     −336.08 6 684.16 684.27 23.15 0 0 ...

ORDeq   −335.41 6 682.82 682.93 21.81 0 0 ...
ORDSYM  −345.1 3 696.2 696.23 35.11 0 0.0018 ...

ORDSYMeq −343.87 3 693.75 693.78 32.66 0 0.0018 ...
ORDER   −347.12 1 696.24 696.25 35.13 0 0.0023 ...
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Angiospermae

Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

trimerous
tetramerous
pentamerous

MP ancestral state reconstruction using ancestral.pars
(R:phangorn)
232_B. Perianth merism (3−state) (D2c), 70 steps

Node MP state(s)
Angiospermae trimerous

Mesangiospermae trimerous
Magnoliidae trimerous

Monocotyledonae trimerous
Eudicotyledonae trimerous
Commelinidae trimerous
Pentapetalae pentamerous

Superasteridae pentamerous
Asteridae pentamerous
Lamiidae pentamerous

Campanulidae pentamerous
Superrosidae pentamerous

Rosidae pentamerous
Malvidae pentamerous
Fabidae pentamerous
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Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

trimerous
tetramerous
pentamerous

ML ancestral state reconstruction using rayDISC (R:corHMM)
232_B. Perianth merism (3−state) (D2c), ORD model

Node ML state Prob
Angiospermae trimerous 0.8059

Mesangiospermae trimerous 0.8776
Magnoliidae trimerous 0.9852

Monocotyledonae trimerous 0.9968
Eudicotyledonae trimerous 0.6132
Commelinidae trimerous 1
Pentapetalae pentamerous 0.9857

Superasteridae pentamerous 0.9903
Asteridae pentamerous 0.9977
Lamiidae pentamerous 0.9998

Campanulidae pentamerous 0.9998
Superrosidae pentamerous 0.9981

Rosidae pentamerous 0.999
Malvidae pentamerous 0.9998
Fabidae pentamerous 1

Model LogL Npar AIC AICc DeltaAICc w q01 ...
ARD     −253.8 6 519.6 519.71 4.06 0.03 8e−04 ...
ARDeq   −253.04 6 518.08 518.18 2.53 0.07 8e−04 ...
ER      −280.95 1 563.89 563.9 48.25 0 0.001 ...
SYM     −255.96 3 517.92 517.95 2.3 0.08 9e−04 ...

SYMeq   −254.91 3 515.82 515.85 0.2 0.22 9e−04 ...
ORD*    −253.8 4 515.6 515.65 0 0.25 8e−04 ...
ORDeq   −254.1 4 516.2 516.25 0.6 0.18 3e−04 ...

ORDSYM  −257.57 2 519.14 519.15 3.5 0.04 0.0014 ...
ORDSYMeq −256.57 2 517.14 517.15 1.5 0.12 0.0014 ...
ORDER   −260.29 1 522.58 522.58 6.93 0.01 0.0022 ...
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Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

undifferentiated
differentiated

MP ancestral state reconstruction using ancestral.pars
(R:phangorn)
234_A. Perianth differentiation (binary) (D2d), 64 steps

Node MP state(s)
Angiospermae undifferentiated

Mesangiospermae undifferentiated
Magnoliidae undifferentiated

Monocotyledonae undifferentiated
Eudicotyledonae undifferentiated
Commelinidae undifferentiated
Pentapetalae differentiated

Superasteridae differentiated
Asteridae differentiated
Lamiidae differentiated

Campanulidae differentiated
Superrosidae differentiated

Rosidae differentiated
Malvidae differentiated
Fabidae differentiated
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Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

undifferentiated
differentiated

ML ancestral state reconstruction using rayDISC (R:corHMM)
234_A. Perianth differentiation (binary) (D2d), ARDeq model

Node ML state Prob
Angiospermae undifferentiated 1

Mesangiospermae undifferentiated 0.9994
Magnoliidae undifferentiated 0.999

Monocotyledonae undifferentiated 0.9998
Eudicotyledonae undifferentiated 0.9541
Commelinidae undifferentiated 0.9998
Pentapetalae differentiated 0.9475

Superasteridae differentiated 0.949
Asteridae differentiated 0.9983
Lamiidae differentiated 0.9998

Campanulidae differentiated 1
Superrosidae differentiated 0.9894

Rosidae differentiated 0.9936
Malvidae differentiated 0.9995
Fabidae differentiated 0.9994

Model LogL Npar AIC AICc DeltaAICc w q01 q10
ARD    −199.18 2 402.36 402.37 1.34 0.34 0.0041 0.0015

ARDeq** −198.51 2 401.02 401.04 0 0.66 0.0041 0.0015
ER     −206.88 1 415.76 415.76 14.72 0 0.0024 0.0024

UNI01  −230.87 1 463.74 463.75 62.71 0 0.0078
UNI10  −232.79 1 467.58 467.58 66.54 0 0.0032
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Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

free (<5%)
fused (>5%)

MP ancestral state reconstruction using ancestral.pars
(R:phangorn)
204_A. Fusion of perianth (D2c), 77 steps

Node MP state(s)
Angiospermae free (<5%)

Mesangiospermae free (<5%)
Magnoliidae free (<5%)

Monocotyledonae free (<5%)
Eudicotyledonae free (<5%)
Commelinidae free (<5%)
Pentapetalae free (<5%)

Superasteridae free (<5%)
Asteridae free (<5%) / fused (>5%)
Lamiidae free (<5%) / fused (>5%)

Campanulidae fused (>5%)
Superrosidae free (<5%)

Rosidae free (<5%)
Malvidae free (<5%)
Fabidae free (<5%)
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Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

free (<5%)
fused (>5%)

ML ancestral state reconstruction using rayDISC (R:corHMM)
204_A. Fusion of perianth (D2c), ER model

Node ML state Prob
Angiospermae free (<5%) 0.9586

Mesangiospermae free (<5%) 0.9994
Magnoliidae free (<5%) 0.9975

Monocotyledonae free (<5%) 0.9987
Eudicotyledonae free (<5%) 0.9992
Commelinidae free (<5%) 0.9955
Pentapetalae free (<5%) 0.9874

Superasteridae free (<5%) 0.9606
Asteridae free (<5%) 0.6657
Lamiidae fused (>5%) 0.9781

Campanulidae fused (>5%) 0.9789
Superrosidae free (<5%) 0.9886

Rosidae free (<5%) 0.9895
Malvidae free (<5%) 0.9967
Fabidae free (<5%) 0.9996

Model LogL Npar AIC AICc DeltaAICc w q01 q10
ARD  −226.07 2 456.15 456.16 2 0.18 0.004 0.004

ARDeq −225.46 2 454.92 454.93 0.77 0.33 0.004 0.0039
ER*  −226.08 1 454.15 454.16 0 0.49 0.004 0.004
UNI01 −243.31 1 488.63 488.63 34.48 0 0.0045
UNI10 −234.89 1 471.78 471.79 17.63 0 0.0075
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Angiospermae

Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

actinomorphic
zygomorphic

MP ancestral state reconstruction using ancestral.pars
(R:phangorn)
207_A. Symmetry of perianth (binary) (D2d), 55 steps

Node MP state(s)
Angiospermae actinomorphic

Mesangiospermae actinomorphic
Magnoliidae actinomorphic

Monocotyledonae actinomorphic
Eudicotyledonae actinomorphic
Commelinidae actinomorphic
Pentapetalae actinomorphic

Superasteridae actinomorphic
Asteridae actinomorphic
Lamiidae actinomorphic

Campanulidae actinomorphic
Superrosidae actinomorphic

Rosidae actinomorphic
Malvidae actinomorphic
Fabidae actinomorphic
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Angiospermae

Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

actinomorphic
zygomorphic

ML ancestral state reconstruction using rayDISC (R:corHMM)
207_A. Symmetry of perianth (binary) (D2d), ARDeq model

Node ML state Prob
Angiospermae actinomorphic 0.9992

Mesangiospermae actinomorphic 0.9995
Magnoliidae actinomorphic 0.9991

Monocotyledonae actinomorphic 0.9964
Eudicotyledonae actinomorphic 0.9988
Commelinidae actinomorphic 0.9948
Pentapetalae actinomorphic 1

Superasteridae actinomorphic 1
Asteridae actinomorphic 0.9999
Lamiidae actinomorphic 0.9976

Campanulidae actinomorphic 0.9999
Superrosidae actinomorphic 1

Rosidae actinomorphic 0.9999
Malvidae actinomorphic 0.9996
Fabidae actinomorphic 1

Model LogL Npar AIC AICc DeltaAICc w q01 q10
ARD    −209.71 2 423.41 423.43 1.04 0.37 0.0013 0.0064

ARDeq** −209.18 2 422.37 422.38 0 0.63 0.0013 0.0063
ER     −219.05 1 440.1 440.11 17.73 0 0.0015 0.0015

UNI01  −263.15 1 528.3 528.3 105.92 0 0.0017
UNI10  −217.79 1 437.58 437.59 15.2 0 0.0151
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Angiospermae

Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

one to five (1−5)
six to ten (6−10)
more than ten (>10)

MP ancestral state reconstruction using ancestral.pars
(R:phangorn)
301_B. Number of fertile stamens (3−state) (D2c), 155 steps

Node MP state(s)
Angiospermae more than ten (>10)

Mesangiospermae one to five (1−5) / more than ten (>10)
Magnoliidae six to ten (6−10) / more than ten (>10)

Monocotyledonae six to ten (6−10)
Eudicotyledonae one to five (1−5)
Commelinidae six to ten (6−10)
Pentapetalae six to ten (6−10)

Superasteridae six to ten (6−10)
Asteridae one to five (1−5) / six to ten (6−10)
Lamiidae one to five (1−5)

Campanulidae one to five (1−5)
Superrosidae six to ten (6−10)

Rosidae six to ten (6−10)
Malvidae six to ten (6−10)
Fabidae six to ten (6−10)
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Angiospermae

Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

one to five (1−5)
six to ten (6−10)
more than ten (>10)

ML ancestral state reconstruction using rayDISC (R:corHMM)
301_B. Number of fertile stamens (3−state) (D2c), ARDeq model

Node ML state Prob
Angiospermae more than ten (>10) 1

Mesangiospermae more than ten (>10) 0.9991
Magnoliidae more than ten (>10) 0.9979

Monocotyledonae six to ten (6−10) 0.5202
Eudicotyledonae more than ten (>10) 0.9991
Commelinidae six to ten (6−10) 0.9996
Pentapetalae more than ten (>10) 1

Superasteridae more than ten (>10) 0.9998
Asteridae more than ten (>10) 0.9965
Lamiidae one to five (1−5) 0.9996

Campanulidae one to five (1−5) 0.9975
Superrosidae more than ten (>10) 0.9999

Rosidae more than ten (>10) 0.9996
Malvidae more than ten (>10) 0.9113
Fabidae more than ten (>10) 0.9998

Model LogL Npar AIC AICc DeltaAICc w q01 ...
ARD     −497.08 6 1006.16 1006.27 2.18 0.25 4e−04 ...

ARDeq** −495.99 6 1003.98 1004.08 0 0.75 4e−04 ...
ER      −532.45 1 1066.9 1066.9 62.82 0 0.0025 ...
SYM     −526.74 3 1059.48 1059.51 55.43 0 0.0034 ...

SYMeq   −526.43 3 1058.86 1058.89 54.81 0 0.0034 ...
ORD     −510.96 4 1029.92 1029.97 25.89 0 8e−04 ...

ORDeq   −510.4 4 1028.81 1028.86 24.77 0 8e−04 ...
ORDSYM  −532.42 2 1068.84 1068.85 64.77 0 0.0041 ...

ORDSYMeq −532.02 2 1068.04 1068.06 63.97 0 0.0041 ...
ORDER   −532.43 1 1066.87 1066.87 62.79 0 0.0041 ...
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Angiospermae

Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

one to six (1−6)
more than six (>6)

MP ancestral state reconstruction using ancestral.pars
(R:phangorn)
301_C. Number of fertile stamens (binary) (D2c), 92 steps

Node MP state(s)
Angiospermae more than six (>6)

Mesangiospermae one to six (1−6)
Magnoliidae one to six (1−6) / more than six (>6)

Monocotyledonae one to six (1−6)
Eudicotyledonae one to six (1−6)
Commelinidae one to six (1−6)
Pentapetalae more than six (>6)

Superasteridae more than six (>6)
Asteridae one to six (1−6) / more than six (>6)
Lamiidae one to six (1−6)

Campanulidae one to six (1−6)
Superrosidae more than six (>6)

Rosidae more than six (>6)
Malvidae more than six (>6)
Fabidae more than six (>6)
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Angiospermae

Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

one to six (1−6)
more than six (>6)

ML ancestral state reconstruction using rayDISC (R:corHMM)
301_C. Number of fertile stamens (binary) (D2c), ARDeq model

Node ML state Prob
Angiospermae more than six (>6) 1

Mesangiospermae more than six (>6) 0.9988
Magnoliidae more than six (>6) 0.9997

Monocotyledonae more than six (>6) 0.5053
Eudicotyledonae more than six (>6) 0.9969
Commelinidae one to six (1−6) 0.9999
Pentapetalae more than six (>6) 1

Superasteridae more than six (>6) 1
Asteridae more than six (>6) 0.9998
Lamiidae one to six (1−6) 0.9992

Campanulidae one to six (1−6) 0.9955
Superrosidae more than six (>6) 1

Rosidae more than six (>6) 0.9999
Malvidae more than six (>6) 1
Fabidae more than six (>6) 1

Model LogL Npar AIC AICc DeltaAICc w q01 q10
ARD    −290.01 2 584.02 584.03 1.38 0.33 6e−04 0.0054

ARDeq** −289.32 2 582.63 582.65 0 0.67 6e−04 0.0054
ER     −319.76 1 641.51 641.52 58.87 0 0.0029 0.0029

UNI01  −368.16 1 738.31 738.32 155.67 0 0.0043
UNI10  −327.03 1 656.07 656.07 73.43 0 0.0067
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Angiospermae

Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

whorled
spiral

MP ancestral state reconstruction using ancestral.pars
(R:phangorn)
330_A. Androecium structural phyllotaxy (binary) (D2d), 12 steps

Node MP state(s)
Angiospermae whorled / spiral

Mesangiospermae whorled
Magnoliidae whorled

Monocotyledonae whorled
Eudicotyledonae whorled
Commelinidae whorled
Pentapetalae whorled

Superasteridae whorled
Asteridae whorled
Lamiidae whorled

Campanulidae whorled
Superrosidae whorled

Rosidae whorled
Malvidae whorled
Fabidae whorled
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Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

whorled
spiral

ML ancestral state reconstruction using rayDISC (R:corHMM)
330_A. Androecium structural phyllotaxy (binary) (D2d), ARD model

Node ML state Prob
Angiospermae spiral 0.9993

Mesangiospermae spiral 0.9809
Magnoliidae spiral 0.9793

Monocotyledonae whorled 0.5978
Eudicotyledonae spiral 0.8702
Commelinidae whorled 0.9999
Pentapetalae whorled 0.999

Superasteridae whorled 0.9997
Asteridae whorled 1
Lamiidae whorled 1

Campanulidae whorled 1
Superrosidae whorled 0.9998

Rosidae whorled 0.9999
Malvidae whorled 1
Fabidae whorled 1

Model LogL Npar AIC AICc DeltaAICc w q01 q10
ARD** −53.79 2 111.58 111.59 0 0.9 2e−04 0.0065
ARDeq −57.31 2 118.63 118.64 7.05 0.03 4e−04 0
ER   −58.1 1 118.19 118.2 6.6 0.03 4e−04 4e−04

UNI01 −58.01 1 118.01 118.02 6.43 0.04 4e−04
UNI10 −80.52 1 163.03 163.04 51.45 0 0.0168
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Angiospermae

Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

one (1)
two (2)
more than two (>2)

MP ancestral state reconstruction using ancestral.pars
(R:phangorn)
331_A. Number of androecium structural whorls (3−state) (D2c), 75 steps

Node MP state(s)
Angiospermae more than two (>2)

Mesangiospermae more than two (>2)
Magnoliidae more than two (>2)

Monocotyledonae two (2)
Eudicotyledonae more than two (>2)
Commelinidae two (2)
Pentapetalae one (1)

Superasteridae one (1)
Asteridae one (1)
Lamiidae one (1)

Campanulidae one (1)
Superrosidae one (1)

Rosidae one (1)
Malvidae one (1) / two (2)
Fabidae one (1) / two (2)
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Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

one (1)
two (2)
more than two (>2)

ML ancestral state reconstruction using rayDISC (R:corHMM)
331_A. Number of androecium structural whorls (3−state) (D2c), ARDeq model

Node ML state Prob
Angiospermae more than two (>2) 1

Mesangiospermae more than two (>2) 0.9919
Magnoliidae more than two (>2) 0.9919

Monocotyledonae more than two (>2) 0.9343
Eudicotyledonae more than two (>2) 0.8191
Commelinidae two (2) 0.9835
Pentapetalae two (2) 0.9969

Superasteridae two (2) 0.999
Asteridae two (2) 0.9999
Lamiidae one (1) 0.999

Campanulidae one (1) 0.9943
Superrosidae two (2) 0.9992

Rosidae two (2) 0.9995
Malvidae two (2) 0.9999
Fabidae two (2) 1

Model LogL Npar AIC AICc DeltaAICc w q01 ...
ARD     −230.1 6 472.2 472.31 2.16 0.15 0 ...

ARDeq*  −229.02 6 470.04 470.15 0 0.44 0 ...
ER      −277.21 1 556.43 556.43 86.29 0 0.0016 ...
SYM     −252.17 3 510.34 510.37 40.23 0 0.0033 ...

SYMeq   −251.54 3 509.08 509.11 38.96 0 0.0033 ...
ORD     −232.46 4 472.93 472.98 2.83 0.11 0 ...

ORDeq   −231.39 4 470.77 470.82 0.67 0.31 0 ...
ORDSYM  −253.43 2 510.87 510.88 40.74 0 0.0034 ...

ORDSYMeq −252.69 2 509.38 509.39 39.24 0 0.0034 ...
ORDER   −259.05 1 520.1 520.1 49.95 0 0.0027 ...
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Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

dimerous
trimerous
tetramerous
pentamerous

MP ancestral state reconstruction using ancestral.pars
(R:phangorn)
332_A. Androecium structural merism (4−state) (D2c), 58 steps

Node MP state(s)
Angiospermae trimerous / tetramerous / pentamerous

Mesangiospermae trimerous / tetramerous / pentamerous
Magnoliidae trimerous

Monocotyledonae trimerous
Eudicotyledonae trimerous / tetramerous / pentamerous
Commelinidae trimerous
Pentapetalae pentamerous

Superasteridae pentamerous
Asteridae pentamerous
Lamiidae pentamerous

Campanulidae pentamerous
Superrosidae pentamerous

Rosidae pentamerous
Malvidae pentamerous
Fabidae pentamerous
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Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

dimerous
trimerous
tetramerous
pentamerous

ML ancestral state reconstruction using rayDISC (R:corHMM)
332_A. Androecium structural merism (4−state) (D2c), SYMeq model

Node ML state Prob
Angiospermae trimerous 0.9997

Mesangiospermae trimerous 0.9958
Magnoliidae trimerous 1

Monocotyledonae trimerous 1
Eudicotyledonae trimerous 0.7826
Commelinidae trimerous 1
Pentapetalae pentamerous 0.9999

Superasteridae pentamerous 0.9999
Asteridae pentamerous 0.9985
Lamiidae pentamerous 0.9999

Campanulidae pentamerous 1
Superrosidae pentamerous 1

Rosidae pentamerous 1
Malvidae pentamerous 1
Fabidae pentamerous 1

Model LogL Npar AIC AICc DeltaAICc w q01 ...
ARD     −222.22 12 468.43 468.83 8.74 0.01 0.0087 ...
ARDeq   −221.44 12 466.88 467.28 7.19 0.02 0.0074 ...
ER      −238.12 1 478.25 478.25 18.16 0 8e−04 ...
SYM     −225.17 6 462.33 462.44 2.35 0.23 5e−04 ...

SYMeq** −223.99 6 459.98 460.09 0 0.74 5e−04 ...
ORD     −235.11 6 482.23 482.34 22.24 0 100 ...

ORDeq   −235.28 6 482.57 482.67 22.58 0 100 ...
ORDSYM  −258.34 3 522.68 522.71 62.62 0 0.0019 ...

ORDSYMeq −257.5 3 520.99 521.02 60.93 0 0.0019 ...
ORDER   −259.3 1 520.59 520.6 60.51 0 0.0029 ...
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Angiospermae

Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

trimerous
tetramerous
pentamerous

MP ancestral state reconstruction using ancestral.pars
(R:phangorn)
332_B. Androecium structural merism (3−state) (D2c), 49 steps

Node MP state(s)
Angiospermae trimerous / tetramerous / pentamerous

Mesangiospermae trimerous / tetramerous / pentamerous
Magnoliidae trimerous

Monocotyledonae trimerous
Eudicotyledonae trimerous / tetramerous / pentamerous
Commelinidae trimerous
Pentapetalae pentamerous

Superasteridae pentamerous
Asteridae pentamerous
Lamiidae pentamerous

Campanulidae pentamerous
Superrosidae pentamerous

Rosidae pentamerous
Malvidae pentamerous
Fabidae pentamerous
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Angiospermae

Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

trimerous
tetramerous
pentamerous

ML ancestral state reconstruction using rayDISC (R:corHMM)
332_B. Androecium structural merism (3−state) (D2c), ARDeq model

Node ML state Prob
Angiospermae trimerous 1

Mesangiospermae trimerous 0.9998
Magnoliidae trimerous 1

Monocotyledonae trimerous 1
Eudicotyledonae trimerous 0.8221
Commelinidae trimerous 1
Pentapetalae tetramerous 0.9999

Superasteridae tetramerous 1
Asteridae tetramerous 0.9998
Lamiidae tetramerous 0.9639

Campanulidae tetramerous 0.8347
Superrosidae tetramerous 0.9989

Rosidae tetramerous 0.9919
Malvidae tetramerous 0.5173
Fabidae tetramerous 0.9424

Model LogL Npar AIC AICc DeltaAICc w q01 ...
ARD     −171.93 6 355.86 355.97 2.01 0.23 8e−04 ...

ARDeq** −170.93 6 353.85 353.96 0 0.63 8e−04 ...
ER      −186.8 1 375.59 375.6 21.64 0 0.0011 ...
SYM     −176.94 3 359.88 359.91 5.95 0.03 4e−04 ...

SYMeq   −176.02 3 358.05 358.08 4.12 0.08 4e−04 ...
ORD     −177.01 4 362.02 362.07 8.11 0.01 6e−04 ...

ORDeq   −176.64 4 361.27 361.32 7.36 0.02 4e−04 ...
ORDSYM  −185.02 2 374.04 374.06 20.1 0 0.0018 ...

ORDSYMeq −184.24 2 372.48 372.5 18.54 0 0.0018 ...
ORDER   −186.04 1 374.08 374.09 20.13 0 0.0026 ...
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Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

laminar (wide)
typical (narrow)

MP ancestral state reconstruction using ancestral.pars
(R:phangorn)
305_A. Filament (binary) (D2d), 55 steps

Node MP state(s)
Angiospermae laminar (wide)

Mesangiospermae laminar (wide)
Magnoliidae laminar (wide)

Monocotyledonae typical (narrow)
Eudicotyledonae typical (narrow)
Commelinidae laminar (wide) / typical (narrow)
Pentapetalae typical (narrow)

Superasteridae typical (narrow)
Asteridae typical (narrow)
Lamiidae typical (narrow)

Campanulidae typical (narrow)
Superrosidae typical (narrow)

Rosidae typical (narrow)
Malvidae typical (narrow)
Fabidae typical (narrow)
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Angiospermae

Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

laminar (wide)
typical (narrow)

ML ancestral state reconstruction using rayDISC (R:corHMM)
305_A. Filament (binary) (D2d), ARDeq model

Node ML state Prob
Angiospermae laminar (wide) 0.9968

Mesangiospermae laminar (wide) 0.8892
Magnoliidae laminar (wide) 0.9588

Monocotyledonae laminar (wide) 0.6033
Eudicotyledonae typical (narrow) 0.7663
Commelinidae typical (narrow) 0.7267
Pentapetalae typical (narrow) 0.9996

Superasteridae typical (narrow) 0.9997
Asteridae typical (narrow) 0.9994
Lamiidae typical (narrow) 0.9985

Campanulidae typical (narrow) 0.9932
Superrosidae typical (narrow) 0.9997

Rosidae typical (narrow) 0.9997
Malvidae typical (narrow) 0.9984
Fabidae typical (narrow) 1

Model LogL Npar AIC AICc DeltaAICc w q01 q10
ARD    −172.1 2 348.2 348.22 0.85 0.39 0.0072 0.0021

ARDeq** −171.68 2 347.35 347.37 0 0.6 0.0073 0.0021
ER     −177.95 1 357.9 357.91 10.54 0 0.0023 0.0023

UNI01  −192.39 1 386.79 386.79 39.43 0 0.0131
UNI10  −190.85 1 383.7 383.71 36.34 0 0.0022
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Angiospermae

Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

introrse
latrorse
extrorse

MP ancestral state reconstruction using ancestral.pars
(R:phangorn)
311_A. Anther orientation (D2d), 107 steps

Node MP state(s)
Angiospermae introrse

Mesangiospermae introrse / extrorse
Magnoliidae extrorse

Monocotyledonae introrse
Eudicotyledonae introrse / extrorse
Commelinidae introrse
Pentapetalae introrse

Superasteridae introrse
Asteridae introrse
Lamiidae introrse

Campanulidae introrse
Superrosidae introrse

Rosidae introrse
Malvidae introrse
Fabidae introrse
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Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

introrse
latrorse
extrorse

ML ancestral state reconstruction using rayDISC (R:corHMM)
311_A. Anther orientation (D2d), ER model

Node ML state Prob
Angiospermae introrse 0.8131

Mesangiospermae introrse 0.8251
Magnoliidae extrorse 0.8201

Monocotyledonae introrse 0.8789
Eudicotyledonae introrse 0.855
Commelinidae introrse 0.9932
Pentapetalae introrse 0.9999

Superasteridae introrse 0.9999
Asteridae introrse 0.9992
Lamiidae introrse 0.9998

Campanulidae introrse 1
Superrosidae introrse 1

Rosidae introrse 0.9999
Malvidae introrse 0.9999
Fabidae introrse 1

Model LogL Npar AIC AICc DeltaAICc w q01 ...
ARD  −341.43 6 694.86 694.97 3.28 0.07 0.0016 ...

ARDeq −341.03 6 694.06 694.17 2.47 0.11 0.0031 ...
ER*  −344.84 1 691.69 691.69 0 0.38 0.0025 ...
SYM  −343.81 3 693.63 693.66 1.96 0.14 0.0028 ...
SYMeq −343.06 3 692.12 692.15 0.45 0.3 0.0028 ...
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Angiospermae

Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

basifixed
dorsifixed

MP ancestral state reconstruction using ancestral.pars
(R:phangorn)
312_A. Anther attachment (binary) (D2d), 97 steps

Node MP state(s)
Angiospermae basifixed

Mesangiospermae basifixed
Magnoliidae basifixed

Monocotyledonae basifixed
Eudicotyledonae basifixed
Commelinidae basifixed
Pentapetalae basifixed

Superasteridae basifixed
Asteridae basifixed
Lamiidae basifixed

Campanulidae basifixed / dorsifixed
Superrosidae basifixed

Rosidae dorsifixed
Malvidae dorsifixed
Fabidae dorsifixed
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Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

basifixed
dorsifixed

ML ancestral state reconstruction using rayDISC (R:corHMM)
312_A. Anther attachment (binary) (D2d), ARDeq model

Node ML state Prob
Angiospermae basifixed 0.98

Mesangiospermae basifixed 0.9301
Magnoliidae basifixed 0.958

Monocotyledonae basifixed 0.9354
Eudicotyledonae basifixed 0.6534
Commelinidae basifixed 0.9446
Pentapetalae dorsifixed 0.9386

Superasteridae dorsifixed 0.9417
Asteridae dorsifixed 0.8878
Lamiidae dorsifixed 0.5937

Campanulidae dorsifixed 0.9739
Superrosidae dorsifixed 0.9448

Rosidae dorsifixed 0.9656
Malvidae dorsifixed 0.9803
Fabidae dorsifixed 0.9999

Model LogL Npar AIC AICc DeltaAICc w q01 q10
ARD    −264.16 2 532.33 532.34 0.54 0.41 0.004 0.0074

ARDeq** −263.9 2 531.79 531.81 0 0.54 0.004 0.0072
ER     −267.34 1 536.68 536.69 4.88 0.05 0.0053 0.0053

UNI01  −300.74 1 603.49 603.49 71.69 0 0.0057
UNI10  −276.35 1 554.69 554.7 22.89 0 0.0074
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Angiospermae

Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

longitudinal slit
H−valvate
flap−valvate

MP ancestral state reconstruction using ancestral.pars
(R:phangorn)
313_A. Anther dehiscence (3−state) (D2d), 10 steps

Node MP state(s)
Angiospermae longitudinal slit

Mesangiospermae longitudinal slit
Magnoliidae longitudinal slit

Monocotyledonae longitudinal slit
Eudicotyledonae longitudinal slit
Commelinidae longitudinal slit
Pentapetalae longitudinal slit

Superasteridae longitudinal slit
Asteridae longitudinal slit
Lamiidae longitudinal slit

Campanulidae longitudinal slit
Superrosidae longitudinal slit

Rosidae longitudinal slit
Malvidae longitudinal slit
Fabidae longitudinal slit
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Angiospermae

Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

longitudinal slit
H−valvate
flap−valvate

ML ancestral state reconstruction using rayDISC (R:corHMM)
313_A. Anther dehiscence (3−state) (D2d), ARDeq model

Node ML state Prob
Angiospermae longitudinal slit 1

Mesangiospermae longitudinal slit 1
Magnoliidae longitudinal slit 0.992

Monocotyledonae longitudinal slit 0.9999
Eudicotyledonae longitudinal slit 1
Commelinidae longitudinal slit 1
Pentapetalae longitudinal slit 1

Superasteridae longitudinal slit 1
Asteridae longitudinal slit 1
Lamiidae longitudinal slit 1

Campanulidae longitudinal slit 1
Superrosidae longitudinal slit 1

Rosidae longitudinal slit 1
Malvidae longitudinal slit 1
Fabidae longitudinal slit 1

Model LogL Npar AIC AICc DeltaAICc w q01 ...
ARD   −55.17 6 122.33 122.44 2.15 0.16 2e−04 ...

ARDeq* −54.09 6 120.18 120.29 0 0.47 2e−04 ...
ER    −60.31 1 122.62 122.63 2.34 0.15 1e−04 ...
SYM   −59.3 3 124.61 124.64 4.35 0.05 2e−04 ...
SYMeq −58.21 3 122.41 122.44 2.15 0.16 2e−04 ...
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Angiospermae

Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

one (1)
two (2)
three (3)
four or five (4−5)
more than five (>5)

MP ancestral state reconstruction using ancestral.pars
(R:phangorn)
401_B. Number of structural carpels (5−state) (D2c), 188 steps

Node MP state(s)
Angiospermae more than five (>5)

Mesangiospermae more than five (>5)
Magnoliidae more than five (>5)

Monocotyledonae three (3)
Eudicotyledonae more than five (>5)
Commelinidae three (3)
Pentapetalae three (3)

Superasteridae three (3)
Asteridae four or five (4−5)
Lamiidae two (2)

Campanulidae two (2)
Superrosidae three (3)

Rosidae three (3)
Malvidae four or five (4−5)
Fabidae four or five (4−5)
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Angiospermae

Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

one (1)
two (2)
three (3)
four or five (4−5)
more than five (>5)

ML ancestral state reconstruction using rayDISC (R:corHMM)
401_B. Number of structural carpels (5−state) (D2c), ARDeq model

Node ML state Prob
Angiospermae more than five (>5) 1

Mesangiospermae more than five (>5) 0.9999
Magnoliidae more than five (>5) 0.9998

Monocotyledonae more than five (>5) 0.7023
Eudicotyledonae more than five (>5) 0.9845
Commelinidae three (3) 0.9999
Pentapetalae four or five (4−5) 0.9996

Superasteridae four or five (4−5) 0.9993
Asteridae four or five (4−5) 0.9917
Lamiidae two (2) 0.9976

Campanulidae two (2) 0.9641
Superrosidae four or five (4−5) 0.9994

Rosidae four or five (4−5) 0.9993
Malvidae four or five (4−5) 0.9991
Fabidae four or five (4−5) 1

Model LogL Npar AIC AICc DeltaAICc w q01 ...
ARD     −665.46 20 1370.91 1372 3.21 0.17 0.0015 ...

ARDeq** −663.85 20 1367.7 1368.79 0 0.83 0.0015 ...
ER      −715.93 1 1433.87 1433.87 65.08 0 0.0015 ...
SYM     −682.83 10 1385.65 1385.93 17.14 0 0.001 ...

SYMeq   −681.56 10 1383.13 1383.41 14.62 0 0.001 ...
ORD     −756.03 8 1528.06 1528.25 159.45 0 7e−04 ...

ORDeq   −755.01 8 1526.03 1526.21 157.42 0 7e−04 ...
ORDSYM  −759.28 4 1526.55 1526.6 157.81 0 0.0039 ...

ORDSYMeq −758.45 4 1524.91 1524.96 156.17 0 0.0039 ...
ORDER   −765.02 1 1532.04 1532.05 163.25 0 0.0055 ...
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Angiospermae

Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

whorled
spiral

MP ancestral state reconstruction using ancestral.pars
(R:phangorn)
400_A. Gynoecium phyllotaxy (D2d), 10 steps

Node MP state(s)
Angiospermae whorled / spiral

Mesangiospermae whorled
Magnoliidae whorled

Monocotyledonae whorled
Eudicotyledonae whorled
Commelinidae whorled
Pentapetalae whorled

Superasteridae whorled
Asteridae whorled
Lamiidae whorled

Campanulidae whorled
Superrosidae whorled

Rosidae whorled
Malvidae whorled
Fabidae whorled
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Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

whorled
spiral

ML ancestral state reconstruction using rayDISC (R:corHMM)
400_A. Gynoecium phyllotaxy (D2d), ARDeq model

Node ML state Prob
Angiospermae spiral 1

Mesangiospermae spiral 0.9999
Magnoliidae spiral 0.9988

Monocotyledonae whorled 0.5576
Eudicotyledonae spiral 0.998
Commelinidae whorled 0.9999
Pentapetalae whorled 0.9794

Superasteridae whorled 0.9952
Asteridae whorled 1
Lamiidae whorled 1

Campanulidae whorled 1
Superrosidae whorled 0.9813

Rosidae whorled 0.9813
Malvidae whorled 1
Fabidae whorled 1

Model LogL Npar AIC AICc DeltaAICc w q01 q10
ARD    −38.98 2 81.97 81.98 1.39 0.32 1e−04 0.0064

ARDeq** −38.29 2 80.58 80.59 0 0.63 1e−04 0.0064
ER     −49.14 1 100.29 100.29 19.7 0 4e−04 4e−04

UNI01  −51.05 1 104.11 104.11 23.52 0 4e−04
UNI10  −41.74 1 85.47 85.48 4.88 0.05 0.0075
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Angiospermae

Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

free (<5%)
fused (>5%)

MP ancestral state reconstruction using ancestral.pars
(R:phangorn)
403_A. Fusion of ovaries (binary) (D2c), 24 steps

Node MP state(s)
Angiospermae free (<5%) / fused (>5%)

Mesangiospermae fused (>5%)
Magnoliidae fused (>5%)

Monocotyledonae fused (>5%)
Eudicotyledonae fused (>5%)
Commelinidae fused (>5%)
Pentapetalae fused (>5%)

Superasteridae fused (>5%)
Asteridae fused (>5%)
Lamiidae fused (>5%)

Campanulidae fused (>5%)
Superrosidae fused (>5%)

Rosidae fused (>5%)
Malvidae fused (>5%)
Fabidae fused (>5%)
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Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

free (<5%)
fused (>5%)

ML ancestral state reconstruction using rayDISC (R:corHMM)
403_A. Fusion of ovaries (binary) (D2c), ARDeq model

Node ML state Prob
Angiospermae free (<5%) 1

Mesangiospermae free (<5%) 0.9995
Magnoliidae free (<5%) 0.998

Monocotyledonae free (<5%) 0.8807
Eudicotyledonae free (<5%) 0.9935
Commelinidae fused (>5%) 0.9999
Pentapetalae fused (>5%) 0.9996

Superasteridae fused (>5%) 0.9999
Asteridae fused (>5%) 1
Lamiidae fused (>5%) 1

Campanulidae fused (>5%) 1
Superrosidae fused (>5%) 1

Rosidae fused (>5%) 1
Malvidae fused (>5%) 1
Fabidae fused (>5%) 1

Model LogL Npar AIC AICc DeltaAICc w q01 q10
ARD    −95.11 2 194.21 194.23 1.38 0.33 0.0044 5e−04

ARDeq** −94.41 2 192.83 192.84 0 0.66 0.0044 5e−04
ER     −100.26 1 202.51 202.52 9.68 0.01 7e−04 7e−04

UNI01  −102.63 1 207.26 207.26 14.42 0 0.0097
UNI10  −105.98 1 213.97 213.97 21.13 0 8e−04
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Angiospermae

Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

one (1)
two (2)
three or more (>2)

MP ancestral state reconstruction using ancestral.pars
(R:phangorn)
411_A. Number of ovules per functional carpel (3−state) (D2c), 121 steps

Node MP state(s)
Angiospermae one (1)

Mesangiospermae one (1)
Magnoliidae one (1) / three or more (>2)

Monocotyledonae one (1) / three or more (>2)
Eudicotyledonae one (1) / two (2) / three or more (>2)
Commelinidae one (1)
Pentapetalae one (1) / two (2) / three or more (>2)

Superasteridae one (1) / two (2)
Asteridae one (1)
Lamiidae one (1) / two (2) / three or more (>2)

Campanulidae one (1)
Superrosidae two (2) / three or more (>2)

Rosidae two (2)
Malvidae two (2) / three or more (>2)
Fabidae two (2)



C
ab

om
ba

 c
ar

ol
in

ia
na

B
ra

se
ni

a 
sc

hr
eb

er
i

A
m

bo
re

lla
 tr

ic
ho

po
da

Tr
ith

ur
ia

 s
ub

m
er

sa
N

ym
ph

ae
a 

od
or

at
a

N
up

ha
r 

ad
ve

na

A
ca

ly
ph

a 
ca

lif
or

ni
ca

La
si

oc
ro

to
n 

ba
ha

m
en

si
s

S
pa

th
io

st
em

on
 ja

ve
ns

is
R

ic
in

us
 c

om
m

un
is

D
al

ec
ha

m
pi

a 
sp

at
hu

la
ta

C
on

ce
ve

ib
a 

m
ar

tia
na

H
om

al
an

th
us

 p
op

ul
ne

us
H

ur
a 

cr
ep

ita
ns

M
ou

lto
ni

an
th

us
 le

em
br

ug
gi

an
us

P
la

gi
op

te
ro

n 
su

av
eo

le
ns

B
re

xi
a 

m
ad

ag
as

ca
rie

ns
is

Tr
ip

te
ry

gi
um

 w
ilf

or
di

i

C
as

si
ne

 o
rie

nt
al

is
C

el
as

tr
us

 s
ca

nd
en

s

Le
pi

do
bo

tr
ys

 s
ta

ud
tii

R
up

til
io

ca
rp

on
 c

ar
ac

ol
ito

E
la

eo
ca

rp
us

 r
et

ic
ul

at
us

S
lo

an
ea

 la
tif

ol
ia

C
rin

od
en

dr
on

 h
oo

ke
ria

nu
m

S
ta

ck
ho

us
ia

 m
in

im
a

G
ym

no
sp

or
ia

 s
en

eg
al

en
si

s

D
en

ha
m

ia
 c

el
as

tr
oi

de
s

P
ar

na
ss

ia
 p

al
us

tr
is

S
ip

ho
no

do
n 

ce
la

st
rin

eu
s

E
uo

ny
m

us
 a

m
er

ic
an

us

A
ch

ar
ia

 tr
ag

od
es

K
ig

ge
la

ria
 a

fr
ic

an
a

G
ou

pi
a 

gl
ab

ra

H
yd

no
ca

rp
us

 h
et

er
op

hy
lla

P
an

gi
um

 e
du

le

E
ry

th
ro

sp
er

m
um

 p
hy

to
la

cc
oi

de
s

Lo
ph

op
yx

is
 m

ai
ng

ay
i

P
ax

is
tim

a 
ca

nb
yi

D
ry

pe
te

s 
m

ad
ag

as
ca

rie
ns

is

D
ov

ya
lis

 r
ha

m
no

id
es

A
ba

tia
 p

ar
vi

flo
ra

P
ro

ck
ia

 c
ru

ci
s

H
yb

an
th

us
 c

on
co

lo
r

V
io

la
 p

ub
es

ce
ns

H
ym

en
an

th
er

a 
al

pi
na

R
in

or
ea

 p
ub

ifl
or

a
Le

on
ia

 g
ly

cy
ca

rp
a

P
as

si
flo

ra
 b

ifl
or

a

M
al

es
he

rb
ia

 li
ne

ar
ifo

lia
Tu

rn
er

a 
ul

m
ifo

lia
P

ar
op

si
a 

m
ad

ag
as

ca
rie

ns
is

La
ci

st
em

a 
ag

gr
eg

at
um

Lo
za

ni
a 

pi
tti

er
i

S
cy

ph
os

te
gi

a 
bo

rn
ee

ns
is

C
as

ea
ria

 s
yl

ve
st

ris
Lu

na
ni

a 
pa

rv
ifl

or
a

E
up

ho
rb

ia
 e

pi
th

ym
oi

de
s

Tr
ig

on
os

te
m

on
 v

er
ru

co
su

s
P

im
el

od
en

dr
on

 z
oa

nt
ho

gy
ne

S
ur

eg
ad

a 
bo

iv
in

ia
na

C
ro

to
n 

al
ab

am
en

si
s

C
od

ia
eu

m
 p

el
ta

tu
m

Te
tr

or
ch

id
iu

m
 g

ab
on

en
se

E
nd

os
pe

rm
um

 m
ol

uc
ca

nu
m

O
m

ph
al

ea
 d

ia
nd

ra

N
eo

sc
or

te
ch

in
ia

 k
in

gi
i

H
ev

ea
 b

ra
si

lie
ns

is
M

an
ih

ot
 e

sc
ul

en
ta

C
lu

tia
 p

ul
ch

el
la

P
er

a 
bi

co
lo

r

A
cr

id
oc

ar
pu

s 
na

ta
lit

iu
s

B
yr

so
ni

m
a 

cr
as

si
fo

lia

B
er

gi
a 

te
xa

na
E

la
tin

e 
tr

ia
nd

ra

P
op

ul
us

 tr
em

ul
oi

de
s

S
al

ix
 r

et
ic

ul
at

a

F
la

co
ur

tia
 in

di
ca

P
ol

io
th

yr
si

s 
si

ne
ns

is
Id

es
ia

 p
ol

yc
ar

pa

C
al

op
hy

llu
m

 s
ou

la
ttr

i
M

am
m

ea
 a

m
er

ic
an

a

C
ra

to
xy

lu
m

 c
oc

hi
nc

hi
ne

ns
e

M
ar

at
hr

um
 r

ub
ru

m
P

od
os

te
m

um
 c

er
at

op
hy

llu
m

E
lie

a 
ar

tic
ul

at
a

H
yp

er
ic

um
 p

er
fo

ra
tu

m
V

is
m

ia
 b

ac
ci

fe
ra

P
og

on
op

ho
ra

 s
ch

om
bu

rg
ki

an
a

Lu
xe

m
bu

rg
ia

 o
ct

an
dr

a
O

ch
na

 m
ul

tif
lo

ra
C

es
pe

de
si

a 
sp

at
hu

la
ta

Te
tr

ap
te

ry
s 

tin
ifo

lia
T

hr
ya

lli
s 

la
tif

ol
ia

B
al

an
op

s 
vi

ei
lla

rd
ii

D
ic

el
la

 n
uc

ife
ra

M
al

pi
gh

ia
 e

m
ar

gi
na

ta

To
ur

ou
lia

 g
ui

an
en

si
s

M
ed

us
ag

yn
e 

op
po

si
tif

ol
ia

Li
nu

m
 p

er
en

ne
D

ur
an

de
a 

pe
nt

ag
yn

a
H

ug
on

ia
 p

la
ty

se
pa

la
Q

ui
in

a 
pt

er
id

op
hy

lla

C
ar

yo
ca

r 
gl

ab
ru

m
R

ei
nw

ar
dt

ia
 in

di
ca

H
ir

te
lla

 b
ic

or
ni

s
C

hr
ys

ob
al

an
us

 ic
ac

o

Tr
ig

on
ia

 n
iv

ea
D

ic
ha

pe
ta

lu
m

 r
ug

os
um

Ta
pu

ra
 g

ui
an

en
si

s

A
tu

na
 r

ac
em

os
a

E
up

hr
on

ia
 g

ui
an

en
si

s
A

fr
ol

ic
an

ia
 e

la
eo

sp
er

m
a

A
po

ro
sa

 fr
ut

es
ce

ns
B

is
ch

of
ia

 ja
va

ni
ca

S
au

va
ge

si
a 

er
ec

ta
B

he
sa

 p
an

ic
ul

at
a

C
en

tr
op

la
cu

s 
gl

au
ci

nu
s

La
ch

no
st

yl
is

 b
ilo

cu
la

ris

P
hy

lla
nt

hu
s 

fle
xu

os
us

H
ey

w
oo

di
a 

lu
ce

ns
C

ro
iz

at
ia

 b
re

vi
pe

tio
la

ta

D
is

si
lia

ria
 m

ue
lle

ri

M
ic

ra
nt

he
um

 h
ex

an
dr

um
A

us
tr

ob
ux

us
 m

eg
ac

ar
pu

s

P
od

oc
al

yx
 lo

ra
nt

ho
id

es

P
et

al
os

tig
m

a 
pu

be
sc

en
s

A
nd

ro
st

ac
hy

s 
jo

hn
so

ni
i

Te
tr

ac
oc

cu
s 

di
oi

cu
s

B
on

ne
tia

 s
es

si
lis

M
es

ua
 la

rn
ac

hi
an

a

S
ym

ph
on

ia
 ta

na
le

ns
is

C
lu

si
a 

gu
nd

la
ch

ii
G

ar
ci

ni
a 

su
be

lli
pt

ic
a

A
rc

hy
ta

ea
 tr

ifl
or

a

R
hi

zo
ph

or
a 

st
yl

os
a

S
ac

og
lo

tti
s 

am
az

on
ic

a
H

um
iri

a 
ba

ls
am

ife
ra

K
la

in
ed

ox
a 

ga
bo

ne
ns

is

O
ch

th
oc

os
m

us
 lo

ng
ip

ed
ic

el
la

tu
s

Ir
vi

ng
ia

 m
al

ay
an

a

B
ru

gu
ie

ra
 g

ym
no

rh
iz

a

V
an

ta
ne

a 
gu

ia
ne

ns
is

M
ic

ro
de

sm
is

 p
ub

er
ul

a
G

al
ea

ria
 fi

lif
or

m
is

C
ar

al
lia

 b
ra

ch
ia

ta

P
an

da
 o

le
os

a

C
ro

ss
os

ty
lis

 g
ra

nd
ifl

or
a

C
as

si
po

ur
ea

 la
nc

eo
la

ta
P

ar
ad

ry
pe

te
s 

su
bi

nt
eg

rif
ol

ia

C
te

no
lo

ph
on

 e
ng

le
ria

nu
s

A
ne

ul
op

hu
s 

af
ric

an
us

E
ry

th
ro

xy
lu

m
 c

on
fu

su
m

C
ep

ha
lo

tu
s 

fo
lli

cu
la

ris

E
ry

th
rin

a 
cr

is
ta

ga
lli

M
im

os
a 

po
ly

ca
rp

a
In

di
go

fe
ra

 h
et

er
an

th
a

G
ly

ci
ne

 m
ax

P
is

um
 s

at
iv

um
K

ra
m

er
ia

 ix
in

e

Lo
tu

s 
co

rn
ic

ul
at

us
A

st
ra

ga
lu

s 
m

em
br

an
ac

eu
s

C
ic

er
 a

rie
tin

um
M

ed
ic

ag
o 

sa
tiv

a

D
ap

an
ia

 r
ac

em
os

a
B

ru
ne

lli
a 

ac
ut

an
gu

la
D

av
id

so
ni

a 
pr

ur
ie

ns
E

uc
ry

ph
ia

 lu
ci

da

G
ua

ia
cu

m
 s

an
ct

um
La

rr
ea

 tr
id

en
ta

ta
A

fr
os

ty
ra

x 
le

pi
do

ph
yl

lu
s

H
ua

 g
ab

on
ii

C
on

na
ru

s 
ch

am
pi

on
ii

R
ou

re
a 

m
in

or
O

xa
lis

 d
ill

en
ii

A
ve

rr
ho

a 
ca

ra
m

bo
la

S
ty

lo
ba

si
um

 s
pa

th
ul

at
um

S
ch

ot
ia

 b
ra

ch
yp

et
al

a

A
lb

iz
ia

 ju
lib

ris
si

n
A

ca
ci

a 
fim

br
ia

ta
C

er
at

on
ia

 s
ili

qu
a

B
au

hi
ni

a 
ga

lp
in

ii
C

er
ci

s 
ca

na
de

ns
is

Q
ui

lla
ja

 s
ap

on
ar

ia
P

ol
yg

al
a 

pa
uc

ifl
or

a

Ill
ic

iu
m

 fl
or

id
an

um

A
us

tr
ob

ai
le

ya
 s

ca
nd

en
s

Tr
im

en
ia

 m
oo

re
i

C
oc

ci
ni

a 
se

ss
ili

fo
lia

C
uc

um
is

 m
el

o

C
an

na
bi

s 
sa

tiv
a

C
uc

ur
bi

ta
 p

ep
o

D
en

dr
os

ic
yo

s 
so

co
tr

an
a

A
ni

so
ph

yl
le

a 
fa

lla
x

X
er

os
ic

yo
s 

da
ng

uy
i

H
um

ul
us

 lu
pu

lu
s

C
or

ia
ria

 r
us

ci
fo

lia
C

or
yn

oc
ar

pu
s 

la
ev

ig
at

us

D
at

is
ca

 c
an

na
bi

na
B

eg
on

ia
 s

an
gu

in
ea

Te
tr

am
el

es
 n

ud
ifl

or
a

M
or

us
 in

di
ca

C
el

tis
 y

un
na

ne
ns

is

Ir
vi

ng
ba

ile
ya

 a
us

tr
al

is
C

itr
on

el
la

 s
ua

ve
ol

en
s

G
on

oc
ar

yu
m

 li
to

ra
le

T
hu

nb
er

gi
a 

al
at

a
A

ca
nt

hu
s 

m
on

ta
nu

s

S
es

am
um

 in
di

cu
m

P
in

gu
ic

ul
a 

m
or

an
en

si
s

U
tr

ic
ul

ar
ia

 a
lp

in
a

B
ar

le
ria

 p
rio

ni
tis

Ju
st

ic
ia

 a
m

er
ic

an
a

Ile
x 

co
rn

ut
a

H
el

w
in

gi
a 

ja
po

ni
ca

P
hy

llo
no

m
a 

la
tic

us
pi

s
G

om
ph

an
dr

a 
ja

va
ni

ca

N
er

iu
m

 o
le

an
de

r
G

el
se

m
iu

m
 s

em
pe

rv
ire

ns

C
at

al
pa

 s
pe

ci
os

a
H

al
le

ria
 lu

ci
da

C
am

ps
is

 r
ad

ic
an

s

P
au

lo
w

ni
a 

to
m

en
to

sa

T
ho

m
an

de
rs

ia
 la

ur
ifo

lia

M
ar

ty
ni

a 
an

nu
a

Ju
ne

lli
a 

su
cc

ul
en

tif
ol

ia

P
ed

ic
ul

ar
is

 fo
lio

sa
P

hr
ym

a 
le

pt
os

ta
ch

ya

T
ita

no
tr

ic
hu

m
 o

ld
ha

m
ii

A
nt

irr
hi

nu
m

 m
aj

us

La
m

iu
m

 a
m

pl
ex

ic
au

le

M
az

us
 p

um
ilu

s
C

al
lic

ar
pa

 d
ic

ho
to

m
a

P
la

nt
ag

o 
la

nc
eo

la
ta

V
er

ba
sc

um
 th

ap
su

s
S

cr
op

hu
la

ria
 c

al
ifo

rn
ic

a

V
er

on
ic

a 
an

ag
al

lis
aq

ua
tic

a
M

yo
po

ru
m

 m
au

rit
ia

nu
m

C
al

ce
ol

ar
ia

 in
te

gr
ifo

lia
R

hy
nc

ho
gl

os
su

m
 n

ot
on

ia
nu

m

S
pi

ge
lia

 m
ar

ila
nd

ic
a

S
tr

yc
hn

os
 n

ux
vo

m
ic

a
P

lo
co

sp
er

m
a 

bu
xi

fo
liu

m
O

le
a 

eu
ro

pa
ea

Ja
sm

in
um

 s
im

pl
ic

ifo
liu

m

P
el

ta
nt

he
ra

 fl
or

ib
un

da

S
yr

in
ga

 v
ul

ga
ris

P
ol

yp
re

m
um

 p
ro

cu
m

be
ns

B
yb

lis
 li

ni
flo

ra

S
pi

ra
ea

 b
et

ul
ifo

lia
P

ho
tin

ia
 x

 fr
as

er
i

P
ru

nu
s 

pe
rs

ic
a

C
ea

no
th

us
 s

an
gu

in
eu

s

U
rt

ic
a 

di
oi

ca
F

ic
us

 c
ar

ic
a

Z
el

ko
va

 s
er

ra
ta

P
ile

a 
ca

di
er

ei
B

oe
hm

er
ia

 n
iv

ea

E
la

ea
gn

us
 u

m
be

lla
ta

R
ha

m
nu

s 
ca

th
ar

tic
a

B
ar

be
ya

 o
le

oi
de

s
D

ira
ch

m
a 

so
co

tr
an

a

M
yr

ic
a 

ga
le

Ju
gl

an
s 

m
an

ds
hu

ric
a

M
yr

ic
a 

ce
rif

er
a

C
ap

pa
ris

 s
pi

no
sa

G
yr

os
te

m
on

 te
pp

er
i

R
es

ed
a 

al
ba

C
as

ua
rin

a 
cu

nn
in

gh
am

ia
na

A
ln

us
 a

ln
ob

et
ul

a

C
hr

ys
ol

ep
is

 s
em

pe
rv

ire
ns

Q
ue

rc
us

 r
ub

ra

A
ra

bi
do

ps
is

 th
al

ia
na

Fa
gu

s 
gr

an
di

fo
lia

N
ot

ho
fa

gu
s 

an
ta

rc
tic

a

B
ra

ss
ic

a 
na

pu
s

R
ap

ha
nu

s 
sa

tiv
us

To
va

ria
 p

en
du

la

F
lo

er
ke

a 
pr

os
er

pi
na

co
id

es
B

at
is

 m
ar

iti
m

a
K

oe
be

rli
ni

a 
sp

in
os

a
P

en
ta

di
pl

an
dr

a 
br

az
ze

an
a

Ta
pi

sc
ia

 s
in

en
si

s
D

ip
en

to
do

n 
si

ni
cu

s

A
ni

so
pt

er
a 

m
ar

gi
na

ta

P
er

ro
tte

tia
 o

va
ta

N
eu

ra
da

 p
ro

cu
m

be
ns

B
ix

a 
or

el
la

na

G
os

sy
pi

um
 h

irs
ut

um

H
el

ia
nt

he
m

um
 g

ra
nd

ifl
or

um
T

hy
m

el
ae

a 
hi

rs
ut

a

Tr
op

ae
ol

um
 tr

ic
ol

or
C

ar
ic

a 
pa

pa
ya

O
ch

ro
m

a 
py

ra
m

id
al

e

D
ur

io
 z

ib
et

hi
nu

s
S

te
rc

ul
ia

 a
pe

ta
la

B
om

ba
x 

ce
ib

a

G
er

ra
rd

in
a 

fo
lio

sa
S

ch
in

us
 m

ol
le

B
ur

se
ra

 fa
ga

ro
id

es
R

hu
s 

co
pa

lli
nu

m

C
up

an
io

ps
is

 a
na

ca
rd

io
id

es
A

es
cu

lu
s 

pa
vi

a
Tr

ic
hi

lia
 e

m
et

ic
a

A
ila

nt
hu

s 
al

tis
si

m
a

S
w

ie
te

ni
a 

m
ac

ro
ph

yl
la

N
itr

ar
ia

 r
et

us
a

C
itr

us
 p

ar
ad

is
i

B
ie

be
rs

te
in

ia
 o

rp
ha

ni
di

s

G
ua

m
at

el
a 

tu
er

ck
he

im
ii

S
ta

ch
yu

ru
s 

pr
ae

co
x

C
ro

ss
os

om
a 

bi
ge

lo
vi

i
P

ic
ra

m
ni

a 
po

ly
an

th
a

Ix
er

ba
 b

re
xi

oi
de

s
S

tr
as

bu
rg

er
ia

 r
ob

us
ta

S
ta

ph
yl

ea
 tr

ifo
lia

G
er

an
iu

m
 s

an
gu

in
eu

m
M

yr
tu

s 
co

m
m

un
is

M
et

ro
si

de
ro

s 
ne

rv
ul

os
a

E
uc

al
yp

tu
s 

le
hm

an
ni

i

P
el

ar
go

ni
um

 c
ot

yl
ed

on
is

V
iv

ia
ni

a 
m

ar
ifo

lia
G

re
yi

a 
ra

dl
ko

fe
ri

M
el

ia
nt

hu
s 

m
aj

or
A

ph
lo

ia
 th

ei
fo

rm
is

G
ei

ss
ol

om
a 

m
ar

gi
na

tu
m

H
et

er
op

yx
is

 n
at

al
en

si
s

V
oc

hy
si

a 
gu

at
em

al
en

si
s

O
lin

ia
 v

en
to

sa
Q

ua
le

a 
gr

an
di

flo
ra

C
ry

pt
er

on
ia

 p
an

ic
ul

at
a

M
ou

rir
i c

yp
ho

ca
rp

a

F
uc

hs
ia

 p
ro

cu
m

be
ns

C
la

rk
ia

 x
an

tia
na

O
en

ot
he

ra
 p

ar
vi

flo
ra

C
lid

em
ia

 p
et

io
la

ris

V
iti

s 
ae

st
iv

al
is

Te
rm

in
al

ia
 c

at
ap

pa
Ly

th
ru

m
 s

al
ic

ar
ia

H
al

or
ag

is
 a

sp
er

a
M

yr
io

ph
yl

lu
m

 s
ib

iri
cu

m
Le

ea
 g

ui
ne

en
se

K
al

an
ch

oe
 d

ai
gr

em
on

tia
na

A
ph

an
op

et
al

um
 r

es
in

os
um

P
en

th
or

um
 s

ed
oi

de
s

D
ud

le
ya

 v
is

ci
da

S
ed

um
 r

ub
ro

tin
ct

um
Te

tr
ac

ar
pa

ea
 ta

sm
an

ic
a

S
ax

ifr
ag

a 
ce

rn
ua

H
eu

ch
er

a 
m

ic
ra

nt
ha

S
ul

liv
an

tia
 o

re
ga

na
P

ae
on

ia
 c

al
ifo

rn
ic

a
C

ra
ss

ul
a 

ru
pe

st
ris

C
ho

ris
ty

lis
 r

ha
m

no
id

es
Ite

a 
vi

rg
in

ic
a

R
ib

es
 a

ur
eu

m

P
te

ro
st

em
on

 r
ot

un
di

fo
liu

s
H

am
am

el
is

 v
irg

in
ia

na
C

or
yl

op
si

s 
pa

uc
ifl

or
a

R
ho

do
le

ia
 c

ha
m

pi
on

ii
D

is
an

th
us

 c
er

ci
di

fo
liu

s

E
xb

uc
kl

an
di

a 
po

pu
ln

ea

A
lti

ng
ia

 e
xc

el
sa

Li
qu

id
am

ba
r 

st
yr

ac
ifl

ua

C
er

ci
di

ph
yl

lu
m

 ja
po

ni
cu

m
D

ap
hn

ip
hy

llu
m

 m
ac

ro
po

du
m

S
oy

au
xi

a 
ta

lb
ot

ii

V
al

er
ia

ne
lla

 lo
cu

st
a

P
er

id
is

cu
s 

lu
ci

du
s

G
er

be
ra

 ja
m

es
on

ii
B

ar
na

de
si

a 
ca

ry
op

hy
lla

B
oo

pi
s 

gr
am

in
ea

M
os

ch
op

si
s 

ro
su

la
ta

Ta
ge

te
s 

er
ec

ta
H

el
ia

nt
hu

s 
an

nu
us

G
ui

zo
tia

 a
by

ss
in

ic
a

C
ic

ho
riu

m
 in

ty
bu

s

E
ch

in
op

s 
ex

al
ta

tu
s

Tr
ag

op
og

on
 d

ub
iu

s

A
ci

ca
rp

ha
 tr

ib
ul

oi
de

s

C
ar

di
op

te
ris

 q
ui

nq
ue

lo
ba

R
ou

ss
ea

 s
im

pl
ex

C
ar

po
de

tu
s 

se
rr

at
us

A
br

op
hy

llu
m

 o
rn

an
s

C
ut

ts
ia

 v
ib

ur
ne

a
D

ia
ly

pe
ta

lu
m

 fl
or

ib
un

du
m

C
am

pa
nu

la
 e

la
tin

es

Lo
be

lia
 a

ng
ul

at
a

P
se

ud
on

em
ac

la
du

s 
op

po
si

tif
ol

iu
s

C
yp

hi
a 

el
at

a

V
ill

ar
si

a 
ca

lth
ifo

lia
D

am
pi

er
a 

sp
ic

ig
er

a
G

oo
de

ni
a 

ov
at

a
S

ca
ev

ol
a 

ae
m

ul
a

N
ep

hr
op

hy
lli

di
um

 c
ris

ta
ga

lli
M

en
ya

nt
he

s 
tr

ifo
lia

ta
N

ym
ph

oi
de

s 
pe

lta
ta

D
on

at
ia

 fa
sc

ic
ul

ar
is

C
am

pa
nu

la
 tr

ac
he

liu
m

P
en

ta
ph

ra
gm

a 
el

lip
tic

um

F
or

st
er

a 
bi

dw
ill

ii

W
itt

st
ei

ni
a 

va
cc

in
ia

ce
a

A
ls

eu
os

m
ia

 m
ac

ro
ph

yl
la

P
la

ty
sp

er
m

at
io

n 
cr

as
si

fo
liu

m
C

ris
pi

lo
ba

 d
is

pe
rm

a

C
or

ok
ia

 c
ot

on
ea

st
er

A
rg

op
hy

llu
m

 la
xu

m

S
ty

lid
iu

m
 g

ra
m

in
ifo

liu
m

P
he

lli
ne

 b
ill

ar
di

er
ei

V
al

er
ia

na
 o

ffi
ci

na
lis

C
en

tr
an

th
us

 r
ub

er

D
ip

sa
cu

s 
sa

tiv
us

P
te

ro
ce

ph
al

od
es

 h
oo

ke
ri

P
at

rin
ia

 tr
ilo

ba
N

ar
do

st
ac

hy
s 

ch
in

en
si

s

E
re

m
os

yn
e 

pe
ct

in
at

a

La
ct

uc
a 

sa
tiv

a
A

no
pt

er
us

 m
ac

le
ay

an
us

A
rc

to
pu

s 
ec

hi
na

tu
s

M
ac

ki
nl

ay
a 

co
nf

us
a

P
la

ty
sa

ce
 la

nc
eo

la
ta

A
zo

re
lla

 s
el

ag
o

P
ol

yo
sm

a 
cu

nn
in

gh
am

ii

G
ris

el
in

ia
 li

tto
ra

lis
P

itt
os

po
ru

m
 to

bi
ra

To
rr

ic
el

lia
 ti

lii
fo

lia
M

el
an

op
hy

lla
 a

ln
ifo

lia

S
ph

en
os

te
m

on
 lo

bo
sp

or
us

P
en

na
nt

ia
 c

or
ym

bo
sa

A
ra

lid
iu

m
 p

in
na

tif
id

um

E
sc

al
lo

ni
a 

ru
br

a
F

or
ge

si
a 

ra
ce

m
os

a
V

al
di

vi
a 

ga
ya

na
Q

ui
nt

in
ia

 v
er

do
ni

i
P

ar
ac

ry
ph

ia
 a

lti
co

la

D
el

ar
br

ea
 m

ic
hi

ea
na

M
yo

do
ca

rp
us

 fr
ax

in
ifo

liu
s

A
ra

lia
 s

pi
no

sa
P

an
ax

 q
ui

nq
ue

fo
liu

s

S
ch

ef
fle

ra
 a

rb
or

ic
ol

a

P
ol

ys
ci

as
 g

ui
lfo

yl
ei

H
ed

er
a 

he
lix

Te
tr

ap
la

sa
nd

ra
 h

aw
ai

en
si

s
P

se
ud

op
an

ax
 a

rb
or

eu
s

B
ill

ar
di

er
a 

he
te

ro
ph

yl
la

H
yd

ro
co

ty
le

 v
ul

ga
ris

Te
tr

ap
an

ax
 p

ap
yr

ife
r

C
us

so
ni

a 
sp

ic
at

a

M
or

in
a 

lo
ng

ifo
lia

Z
ab

el
ia

 ty
ai

hy
on

ii
Tr

ip
lo

st
eg

ia
 g

la
nd

ul
ife

ra
S

ca
bi

os
a 

co
lu

m
ba

ria

A
be

lia
 tr

ifl
or

a
D

ip
el

ta
 y

un
na

ne
ns

is
Li

nn
ae

a 
bo

re
al

is

H
ep

ta
co

di
um

 m
ic

on
io

id
es

K
ol

kw
itz

ia
 a

m
ab

ili
s

S
an

ic
ul

a 
gr

eg
ar

ia
H

et
er

om
or

ph
a 

tr
ifo

lia
ta

D
au

cu
s 

ca
ro

ta
A

ne
th

um
 g

ra
ve

ol
en

s
A

pi
um

 g
ra

ve
ol

en
s

A
ng

el
ic

a 
sy

lv
es

tr
is

C
or

ia
nd

ru
m

 s
at

iv
um

B
er

ze
lia

 la
nu

gi
no

sa
B

ru
ni

a 
al

bi
flo

ra
C

ol
um

el
lia

 o
bl

on
ga

D
es

fo
nt

ai
ni

a 
sp

in
os

a
V

ib
ur

nu
m

 a
ce

rif
ol

iu
m

W
ei

ge
la

 h
or

te
ns

is
D

ie
rv

ill
a 

se
ss

ili
fo

lia
Lo

ni
ce

ra
 ja

po
ni

ca

Le
yc

es
te

ria
 fo

rm
os

a
S

ym
ph

or
ic

ar
po

s 
al

bu
s

Tr
io

st
eu

m
 p

er
fo

lia
tu

m
S

in
ad

ox
a 

co
ry

da
lif

ol
ia

A
do

xa
 m

os
ch

at
el

lin
a

S
am

bu
cu

s 
ra

ce
m

os
a

Te
tr

ad
ox

a 
om

ei
en

si
s

E
xa

cu
m

 a
ffi

ne
G

en
tia

na
 s

ap
on

ar
ia

Ic
ac

in
a 

m
an

ni
i

V
ah

lia
 c

ap
en

si
s

A
uc

ub
a 

ja
po

ni
ca

G
ar

ry
a 

el
lip

tic
a

O
nc

ot
he

ca
 b

al
an

sa
e

E
uc

om
m

ia
 u

lm
oi

de
s

V
ac

ci
ni

um
 u

lig
in

os
um

A
rb

ut
us

 u
ne

do
R

ho
do

de
nd

ro
n 

hi
pp

op
ha

eo
id

es

H
yd

ro
ph

yl
lu

m
 c

ap
ita

tu
m

B
or

ag
o 

of
fic

in
al

is
E

hr
et

ia
 a

cu
m

in
at

a

M
itc

he
lla

 r
ep

en
s

G
al

iu
m

 a
pa

rin
e

Lu
cu

lia
 g

ra
tis

si
m

a
C

of
fe

a 
ar

ab
ic

a

M
on

tin
ia

 c
ar

yo
ph

yl
la

ce
a

S
ol

an
um

 d
ul

ca
m

ar
a

N
ic

ot
ia

na
 ta

ba
cu

m

A
tr

op
a 

be
lla

do
nn

a
N

ol
an

a 
hu

m
ifu

sa

H
yd

ro
le

a 
ov

at
a

P
et

un
ia

 a
xi

lla
ris

Ip
om

oe
a 

al
ba

S
ph

en
oc

le
a 

ze
yl

an
ic

a
C

us
cu

ta
 c

us
pi

da
ta

C
yr

ill
a 

ra
ce

m
ifl

or
a

E
nk

ia
nt

hu
s 

ca
m

pa
nu

la
tu

s

C
hl

or
an

th
us

 ja
po

ni
cu

s
A

sc
ar

in
a 

lu
ci

da
H

ed
yo

sm
um

 a
rb

or
es

ce
ns

K
ad

su
ra

 ja
po

ni
ca

S
ch

is
an

dr
a 

ch
in

en
si

s

S
ar

ca
nd

ra
 c

hl
or

an
th

oi
de

s
C

an
el

la
 w

in
te

ra
na

C
in

na
m

od
en

dr
on

 e
km

an
ii

Ta
kh

ta
ja

ni
a 

pe
rr

ie
ri

H
ou

ttu
yn

ia
 c

or
da

ta
A

ne
m

op
si

s 
ca

lif
or

ni
ca

P
ip

er
 b

et
le

P
ep

er
om

ia
 c

al
ig

in
ig

au
de

ns

D
rim

ys
 w

in
te

ri
Ta

sm
an

ni
a 

in
si

pi
da

S
ty

ra
x 

of
fic

in
al

is
S

ar
ra

ce
ni

a 
pu

rp
ur

ea

C
le

th
ra

 a
ln

ifo
lia

A
ct

in
id

ia
 c

hi
ne

ns
is

R
or

id
ul

a 
go

rg
on

ia
s

G
ili

a 
ca

pi
ta

ta
P

ol
em

on
iu

m
 r

ep
ta

ns
P

hl
ox

 lo
ng

ifo
lia

E
ur

ya
 ja

po
ni

ca

H
al

es
ia

 c
ar

ol
in

a
G

al
ax

 u
rc

eo
la

ta

Te
rn

st
ro

em
ia

 s
ta

hl
ii

S
ym

pl
oc

os
 z

iz
yp

ho
id

es

C
ob

ae
a 

sc
an

de
ns

G
ru

bb
ia

 to
m

en
to

sa

A
llu

au
di

a 
pr

oc
er

a
B

as
el

la
 a

lb
a

C
la

yt
on

ia
 v

irg
in

ic
a

H
al

op
hy

tu
m

 a
m

eg
hi

no
i

A
nr

ed
er

a 
co

rd
ifo

lia

P
er

es
ki

a 
ac

ul
ea

ta
C

ur
tis

ia
 d

en
ta

ta

Ta
lin

um
 p

an
ic

ul
at

um
P

or
tu

la
ca

 g
ra

nd
ifl

or
a

O
pu

nt
ia

 m
ic

ro
da

sy
s

F
ou

qu
ie

ria
 s

pl
en

de
ns

P
rim

ul
a 

si
eb

ol
di

i

A
na

ga
lli

s 
te

ne
lla

A
nd

ro
sa

ce
 s

pi
nu

lif
er

a

P
hi

la
de

lp
hu

s 
le

w
is

ii

C
am

pt
ot

he
ca

 a
cu

m
in

at
a

A
la

ng
iu

m
 c

hi
ne

ns
e

C
or

nu
s 

m
as

N
ys

sa
 o

ge
ch

e
E

uc
ni

de
 b

ar
to

ni
oi

de
s

M
en

tz
el

ia
 li

nd
le

yi
P

et
al

on
yx

 n
iti

du
s

H
yd

ro
st

ac
hy

s 
m

ul
tif

id
a

F
en

dl
er

a 
ru

pi
co

la

M
ae

sa
 te

ne
ra

C
la

vi
ja

 e
gg

er
si

an
a

E
uc

le
a 

cr
is

pa

Li
ss

oc
ar

pa
 b

en
th

am
ii

D
io

sp
yr

os
 lo

tu
s

H
yd

ra
ng

ea
 m

ac
ro

ph
yl

la
Im

pa
tie

ns
 r

ep
en

s
Te

tr
am

er
is

ta
 c

ra
ss

ifo
lia

M
ar

cg
ra

vi
a 

tr
in

ita
tis

M
an

ilk
ar

a 
za

po
ta

C
am

el
lia

 s
in

en
si

s
B

ar
rin

gt
on

ia
 a

si
at

ic
a

C
ou

ro
up

ita
 g

ui
an

en
si

s

M
ol

lu
go

 v
er

tic
ill

at
a

H
yp

er
te

lis
 s

pe
rg

ul
ac

ea

B
ou

ga
in

vi
lle

a 
gl

ab
ra

M
ira

bi
lis

 ja
la

pa

D
el

os
pe

rm
a 

ec
hi

na
tu

m
La

m
pr

an
th

us
 b

la
nd

us
P

hy
to

la
cc

a 
am

er
ic

an
a

S
ar

co
ba

tu
s 

ve
rm

ic
ul

at
us

R
iv

in
a 

hu
m

ili
s

G
is

ek
ia

 a
fr

ic
an

a

C
or

bi
ch

on
ia

 d
ec

um
be

ns
B

ar
be

ui
a 

m
ad

ag
as

ca
rie

ns
is

Fa
llo

pi
a 

sa
ch

al
in

en
si

s
Li

m
on

iu
m

 a
rb

or
es

ce
ns

P
lu

m
ba

go
 a

ur
ic

ul
at

a
R

ha
bd

od
en

dr
on

 a
m

az
on

ic
um

S
im

m
on

ds
ia

 c
hi

ne
ns

is

Li
m

eu
m

 a
fr

ic
an

um
S

te
gn

os
pe

rm
a 

ha
lim

ifo
liu

m

B
et

a 
vu

lg
ar

is
S

pi
na

ci
a 

ol
er

ac
ea

P
ha

ul
ot

ha
m

nu
s 

sp
in

es
ce

ns
C

el
os

ia
 a

rg
en

te
a

S
te

lla
ria

 m
ed

ia

A
st

er
op

ei
a 

m
ic

ra
st

er
P

hy
se

na
 m

ad
ag

as
ca

rie
ns

is

P
ac

hy
sa

nd
ra

 p
ro

cu
m

be
ns

D
id

ym
el

es
 p

er
rie

ri
B

ux
us

 s
em

pe
rv

ire
ns

C
ou

la
 e

du
lis

S
ch

oe
pf

ia
 s

ch
re

be
ri

G
un

ne
ra

 h
am

ilt
on

ii

M
in

qu
ar

tia
 g

ui
an

en
si

s
O

ch
an

os
ta

ch
ys

 a
m

en
ta

ce
a

M
yr

ot
ha

m
nu

s 
fla

be
lli

fo
lia

H
ei

st
er

ia
 p

ar
vi

fo
lia

X
im

en
ia

 a
m

er
ic

an
a

Ta
m

ar
ix

 c
hi

ne
ns

is
Fa

go
py

ru
m

 e
sc

ul
en

tu
m

M
is

od
en

dr
um

 li
ne

ar
ifo

liu
m

F
ra

nk
en

ia
 p

ul
ve

ru
le

nt
a

A
nc

is
tr

oc
la

du
s 

ko
ru

pe
ns

is
Tr

ip
hy

op
hy

llu
m

 p
el

ta
tu

m

O
sy

ris
 la

nc
eo

la
ta

G
ai

ad
en

dr
on

 p
un

ct
at

um
O

pi
lia

 a
m

en
ta

ce
a

D
ro

so
ph

yl
lu

m
 lu

si
ta

ni
cu

m
D

ro
se

ra
 c

ap
en

si
s

Te
tr

ac
er

a 
as

ia
tic

a
N

ep
en

th
es

 a
la

ta

H
ib

be
rt

ia
 v

ol
ub

ili
s

S
an

ta
lu

m
 a

lb
um

A
ex

to
xi

co
n 

pu
nc

ta
tu

m
B

er
be

rid
op

si
s 

co
ra

lli
na

D
ill

en
ia

 r
et

us
a

S
ar

um
a 

he
nr

yi

S
au

ru
ru

s 
ce

rn
uu

s
A

sa
ru

m
 c

an
ad

en
se

N
an

di
na

 d
om

es
tic

a
G

la
uc

id
iu

m
 p

al
m

at
um

M
el

io
sm

a 
ve

itc
hi

or
um

S
ab

ia
 s

w
in

ho
ei

X
an

th
or

hi
za

 s
im

pl
ic

is
si

m
a

H
yd

ra
st

is
 c

an
ad

en
si

s
R

an
un

cu
lu

s 
ac

ris

N
el

um
bo

 lu
te

a

Te
tr

ac
en

tr
on

 s
in

en
se

Tr
oc

ho
de

nd
ro

n 
ar

al
io

id
es

P
la

ta
nu

s 
oc

ci
de

nt
al

is

R
ou

pa
la

 m
on

ta
na

P
et

ro
ph

ile
 c

an
es

ce
ns

G
re

vi
lle

a 
ro

bu
st

a

P
od

op
hy

llu
m

 p
el

ta
tu

m
C

au
lo

ph
yl

lu
m

 th
al

ic
tr

oi
de

s

M
ah

on
ia

 b
ea

le
i

T
in

os
po

ra
 s

in
en

si
s

C
oc

cu
lu

s 
or

bi
cu

la
tu

s
M

en
is

pe
rm

um
 c

an
ad

en
se

A
ke

bi
a 

qu
in

at
a

K
in

gd
on

ia
 u

ni
flo

ra

E
up

te
le

a 
po

ly
an

dr
a

C
irc

ae
as

te
r 

ag
re

st
is

La
rd

iz
ab

al
a 

bi
te

rn
at

a
D

ec
ai

sn
ea

 fa
rg

es
ii

S
ar

ge
nt

od
ox

a 
cu

ne
at

a
C

is
sa

m
pe

lo
s 

pa
re

ira

H
ed

yc
ar

ya
 a

rb
or

ea
H

or
to

ni
a 

flo
rib

un
da

G
al

bu
lim

im
a 

be
lg

ra
ve

an
a

D
eg

en
er

ia
 v

iti
en

si
s

T
ho

tte
a 

to
m

en
to

sa

La
ct

or
is

 fe
rn

an
de

zi
an

a
A

ris
to

lo
ch

ia
 m

ac
ro

ph
yl

la

M
au

lo
ut

ch
ia

 c
ha

pe
lie

ri

C
an

an
ga

 o
do

ra
ta

M
yr

is
tic

a 
fr

ag
ra

ns
Li

rio
de

nd
ro

n 
ch

in
en

se
M

ag
no

lia
 tr

ip
et

al
a

E
up

om
at

ia
 b

en
ne

tti
i

A
nn

on
a 

m
ur

ic
at

a

C
al

yc
an

th
us

 fl
or

id
us

A
si

m
in

a 
tr

ilo
ba

Id
io

sp
er

m
um

 a
us

tr
al

ie
ns

e

H
er

na
nd

ia
 o

vi
ge

ra
P

eu
m

us
 b

ol
du

s

S
as

sa
fr

as
 a

lb
id

um
G

yr
oc

ar
pu

s 
am

er
ic

an
us

La
ur

us
 n

ob
ili

s

C
hi

m
on

an
th

us
 p

ra
ec

ox
S

ip
ar

un
a 

de
ci

pi
en

s
G

om
or

te
ga

 k
eu

le
D

or
yp

ho
ra

 s
as

sa
fr

as

C
in

na
m

om
um

 c
am

ph
or

a

A
th

er
os

pe
rm

a 
m

os
ch

at
um

D
ap

hn
an

dr
a 

m
ic

ra
nt

ha
C

ry
pt

oc
ar

ya
 m

ei
ss

ne
ria

na

P
le

ea
 te

nu
ifo

lia
To

fie
ld

ia
 c

al
yc

ul
at

a

N
aj

as
 m

in
or

A
co

ru
s 

gr
am

in
eu

s

H
yd

ro
ch

ar
is

 d
ub

ia
A

lis
m

a 
pl

an
ta

go
aq

ua
tic

a

P
ot

am
og

et
on

 b
er

ch
to

ld
ii

Tr
ig

lo
ch

in
 m

ar
iti

m
a

Ta
cc

a 
ch

an
tr

ie
ri

M
et

an
ar

th
ec

iu
m

 lu
te

ov
iri

de

P
et

ro
sa

vi
a 

sa
ku

ra
ii

B
ur

m
an

ni
a 

bi
flo

ra

Ja
po

no
lir

io
n 

os
en

se

O
ro

nt
iu

m
 a

qu
at

ic
um

X
an

th
os

om
a 

sa
gi

tti
fo

liu
m

Le
m

na
 m

in
or

S
pa

th
ip

hy
llu

m
 w

al
lis

ii

B
la

nd
fo

rd
ia

 p
un

ic
ea

C
yp

rip
ed

iu
m

 c
al

ce
ol

us
O

nc
id

iu
m

 e
xc

av
at

um
P

ha
la

en
op

si
s 

ap
hr

od
ite

B
or

ya
 s

ep
te

nt
rio

na
lis

M
ol

in
er

ia
 c

ap
itu

la
ta

H
yp

ox
is

 h
em

er
oc

al
lid

ea

Ir
is

 m
is

so
ur

ie
ns

is
A

lo
ph

ia
 d

ru
m

m
on

di
i

Te
co

ph
ila

ea
 c

ya
no

cr
oc

us

R
ho

do
hy

po
xi

s 
m

ill
oi

de
s

Ix
io

lir
io

n 
ta

ta
ric

um

D
io

sc
or

ea
 a

la
ta

C
ar

lu
do

vi
ca

 p
al

m
at

a

A
ls

tr
oe

m
er

ia
 a

ur
ea

B
om

ar
ea

 e
du

lis

S
m

ila
x 

gl
au

ca
Li

liu
m

 s
up

er
bu

m

La
pa

ge
ria

 r
os

ea
P

hi
le

si
a 

m
ag

el
la

ni
ca

C
ol

ch
ic

um
 s

pe
ci

os
um

C
ro

om
ia

 p
au

ci
flo

ra
A

ca
nt

ho
ch

la
m

ys
 b

ra
ct

ea
ta

Tr
ill

iu
m

 e
re

ct
um

C
am

py
ne

m
a 

lin
ea

re

Ta
lb

ot
ia

 e
le

ga
ns

X
er

op
hy

ta
 r

et
in

er
vi

s

A
sp

ar
ag

us
 o

ffi
ci

na
lis

Lo
m

an
dr

a 
lo

ng
ifo

lia
B

ea
uc

ar
ne

a 
re

cu
rv

at
a

B
ul

bi
ne

 s
uc

cu
le

nt
a

A
ris

te
a 

gl
au

ca
G

la
di

ol
us

 b
uc

ke
rv

el
di

i

Yu
cc

a 
fil

am
en

to
sa

X
an

th
or

rh
oe

a 
re

si
no

sa
A

ga
ve

 g
hi

es
br

eg
ht

ii

P
hi

ly
dr

um
 la

nu
gi

no
su

m

C
rin

um
 a

si
at

ic
um

A
lli

um
 fi

st
ul

os
um

P
ho

en
ix

 d
ac

ty
lif

er
a

Tr
ac

hy
ca

rp
us

 fo
rt

un
ei

N
ot

ho
sc

or
du

m
 b

iv
al

ve
C

ha
m

ae
do

re
a 

se
ifr

iz
ii

E
la

ei
s 

gu
in

ee
ns

is
C

ar
yo

ta
 m

iti
s

H
yp

ec
ou

m
 im

be
rb

e

E
sc

hs
ch

ol
zi

a 
ca

lif
or

ni
ca

D
ic

en
tr

a 
ex

im
ia

C
en

tr
ol

ep
is

 s
tr

ig
os

a
B

al
os

ki
on

 te
tr

ap
hy

llu
m

E
cd

ei
oc

ol
ea

 m
on

os
ta

ch
ya

F
la

ge
lla

ria
 in

di
ca

Jo
in

vi
lle

a 
pl

ic
at

a

Z
ea

 m
ay

s
C

er
at

op
hy

llu
m

 d
em

er
su

m

O
ry

za
 s

at
iv

a
H

or
de

um
 b

ul
bo

su
m

D
an

th
on

ia
 s

pi
ca

ta
S

ac
ch

ar
um

 o
ffi

ci
na

ru
m

A
na

rt
hr

ia
 p

ol
yp

hy
lla

R
hy

nc
ho

sp
or

a 
la

tif
ol

ia
E

rio
ca

ul
on

 a
qu

at
ic

um

C
yp

er
us

 a
lte

rn
ifo

liu
s

Tr
ad

es
ca

nt
ia

 s
pa

th
ac

ea
A

ni
go

za
nt

ho
s 

fla
vi

du
s

M
ay

ac
a 

flu
vi

at
ili

s
X

yr
is

 ju
pi

ca
i

Ju
nc

us
 e

ffu
su

s

S
te

go
le

pi
s 

lig
ul

at
a

Ty
ph

a 
la

tif
ol

ia

V
rie

se
a 

ps
itt

ac
in

a
S

pa
rg

an
iu

m
 e

ur
yc

ar
pu

m

P
uy

a 
ra

im
on

di
i

M
ar

an
ta

 c
ris

ta
ta

C
al

ec
ta

si
a 

in
te

rm
ed

ia
D

as
yp

og
on

 b
ro

m
el

iif
ol

iu
s

C
an

na
 in

di
ca

Z
in

gi
be

r 
gr

am
in

eu
m

P
on

te
de

ria
 c

or
da

ta
S

tr
el

itz
ia

 r
eg

in
ae

P
he

na
ko

sp
er

m
um

 g
uy

an
ne

ns
e

R
av

en
al

a 
m

ad
ag

as
ca

rie
ns

is
M

us
a 

ac
um

in
at

a

Angiospermae

Mesangiospermae

Magnoliidae Monocotyledonae
Eudicotyledonae

Commelinidae

PentapetalaeSuperasteridae

Asteridae

Lamiidae

Campanulidae

Superrosidae Rosidae

Malvidae

Fabidae

one (1)
two (2)
three or more (>2)

ML ancestral state reconstruction using rayDISC (R:corHMM)
411_A. Number of ovules per functional carpel (3−state) (D2c), ARDeq model

Node ML state Prob
Angiospermae three or more (>2) 0.9998

Mesangiospermae three or more (>2) 0.9999
Magnoliidae three or more (>2) 0.9983

Monocotyledonae three or more (>2) 0.9991
Eudicotyledonae three or more (>2) 0.9994
Commelinidae three or more (>2) 0.7727
Pentapetalae three or more (>2) 1

Superasteridae three or more (>2) 0.9985
Asteridae three or more (>2) 0.9968
Lamiidae three or more (>2) 0.9999

Campanulidae three or more (>2) 0.9924
Superrosidae three or more (>2) 1

Rosidae three or more (>2) 0.9999
Malvidae three or more (>2) 0.9995
Fabidae three or more (>2) 1

Model LogL Npar AIC AICc DeltaAICc w q01 ...
ARD     −389.27 6 790.54 790.65 1.91 0.28 0.0013 ...

ARDeq** −388.32 6 788.63 788.74 0 0.72 0.0013 ...
ER      −400.17 1 802.33 802.34 13.6 0 0.0027 ...
SYM     −399.58 3 805.17 805.2 16.46 0 0.0025 ...

SYMeq   −398.85 3 803.69 803.72 14.98 0 0.0025 ...
ORD     −397.11 4 802.22 802.27 13.53 0 0 ...

ORDeq   −400.66 4 809.32 809.37 20.63 0 0.0023 ...
ORDSYM  −410.87 2 825.75 825.76 37.02 0 0.0052 ...

ORDSYMeq −410.62 2 825.24 825.26 36.52 0 0.0052 ...
ORDER   −411.98 1 825.95 825.96 37.22 0 0.006 ...
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