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Character 1: Achene: carpopodium; presence

Parsimony reconstruction (Unordered) [Steps: 10]
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Character 2: Achene: carpopodium: border (by shape and texture) between achene corpus and 

carpopodium; presence

Parsimony reconstruction (Unordered) [Steps: 3]
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Character 3: Achene epidermis: hairs; presence

Parsimony reconstruction (Unordered) [Steps: 19]

none, epidermis glabrous
 with soft multicellular eglandular hairs
with long, often slightly curved papillae looking like glandular hairs
with short cylindrical papillae or mamillae (slightly spongy)
with stout hair-like papillae
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Character 4: Achene surface: emergences; presence

Parsimony reconstruction (Unordered) [Steps: 18]

absent
present
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Character 5: Achene surface: emergences; shape

Parsimony reconstruction (Unordered) [Steps: 5]

stout and short conglomerations
hooked spine-like 
verrucose and undulate sculptures formed by pore parenchyma
spinules-like 
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Character 6: Achene wall: sclerenchyma; arrangement 

Parsimony reconstruction (Unordered) [Steps: 17]

Continuous sclerenchymatous layers (sheath) equal in thickness
Discontinuous sclerenchymatous layers with a gap in the principal ribs
Continuous sclerenchymatous layers with a narrow or wider hunch on either side of the principal rib
Continuous or slightly discontinuous sclerenchyma with well-expressed invaginations (depressions)



Imported tree 1+

S
ily

bu
m

 m
ar

ia
nu

m

T
ou

rn
eu

xi
a 

va
rii

fo
lia

 1
+

3

S
co

rz
on

er
a 

la
tif

ol
ia

 1
+

2

S
co

rz
on

er
a 

ca
es

pi
to

sa

S
co

rz
on

er
a 

er
io

ph
or

a 
1

S
co

rz
on

er
a 

ko
ts

ch
yi

 2

S
co

rz
on

er
a 

cr
et

ic
a 

1

S
co

rz
on

er
a 

vi
llo

sa
 1

S
co

rz
on

er
a 

hi
rs

ut
a 

1

S
co

rz
on

er
a 

se
id

lit
zi

i 1
+

2

S
co

rz
on

er
a 

ci
rc

um
fle

xa
 1

S
co

rz
on

er
a 

do
ria

e 
1

S
co

rz
on

er
a 

py
gm

ae
a 

1

S
co

rz
on

er
a 

rig
id

a 
1

S
co

rz
on

er
a 

ci
ne

re
a 

1

S
co

rz
on

er
a 

en
si

fo
lia

S
co

rz
on

er
a 

ps
eu

do
la

na
ta

 1

E
pi

la
si

a 
he

m
ila

si
a 

1

E
pi

la
si

a 
ac

ro
la

si
a 

1+
3

E
pi

la
si

a 
m

ira
bi

lis
 

G
er

op
og

on
 h

yb
rid

us

T
ra

go
po

go
n 

br
ev

iro
st

ris

T
ra

go
po

go
n 

po
rr

ifo
liu

s

S
co

rz
on

er
a 

di
va

ric
at

a 
2+

3

S
co

rz
on

er
a 

di
va

ric
at

a 
1

S
co

rz
on

er
a 

co
dr

in
gt

on
ii 

1+
2

P
te

ra
ch

ae
ni

a 
st

ew
ar

tii
 1

+
4

S
co

rz
on

er
a 

po
ly

cl
ad

a 
1+

2

S
co

rz
on

er
a 

in
tr

ic
at

a 
1

S
co

rz
on

er
a 

lo
ng

ip
ap

po
sa

 1
+

2

K
oe

lp
in

ia
 m

ac
ra

nt
ha

 1

K
oe

lp
in

ia
 li

ne
ar

is
 1

+
4

S
co

rz
on

er
a 

ik
on

ni
ko

vi
i

S
co

rz
on

er
a 

ta
u-

sa
gh

yz
 1

+
3

S
co

rz
on

er
a 

ta
u-

sa
gh

yz
 2

S
co

rz
on

er
a 

pu
si

lla
 1

+
2+

3

S
co

rz
on

er
a 

au
st

ria
ca

 1
+

2+
7

S
co

rz
on

er
a 

ca
pi

to
 1

+
2+

3+
4

S
co

rz
on

er
a 

ps
eu

do
di

va
ric

at
a 

1+
3+

4

S
co

rz
on

er
a 

m
on

go
lic

a 
3+

4

S
co

rz
on

er
a 

br
ev

ic
au

lis
 1

+
2

S
co

rz
on

er
a 

in
ci

sa

S
co

rz
on

er
a 

ca
ly

cu
la

ta
 1

S
co

rz
on

er
a 

cr
is

pa
tu

la
 1

S
co

rz
on

er
a 

el
at

a 

S
co

rz
on

er
a 

un
du

la
ta

 1

S
co

rz
on

er
a 

da
vi

si
i

S
co

rz
on

er
a 

pa
pp

os
a 

1+
4 

S
co

rz
on

er
a 

pa
pp

os
a 

2

S
co

rz
on

er
a 

pu
be

sc
en

s

S
co

rz
on

er
a 

hi
sp

an
ic

a 
4+

7

S
co

rz
on

er
a 

hi
ss

ar
ic

a 

S
co

rz
on

er
a 

in
ae

qu
is

ca
pa

 

S
co

rz
on

er
a 

pa
ch

yc
ep

ha
la

S
co

rz
on

er
a 

m
ol

lis
 1

S
co

rz
on

er
a 

id
ae

a

S
co

rz
on

er
a 

sy
ria

ca
 

S
co

rz
on

er
a 

m
ol

lis
 2

 

S
co

rz
on

er
a 

ra
dd

ea
na

 1

S
co

rz
on

er
a 

la
m

el
la

ta

S
co

rz
on

er
a 

su
be

ro
sa

 1
 

S
co

rz
on

er
a 

m
ol

lis
 v

ar
 p

la
ty

ph
yl

la
 

S
co

rz
on

er
a 

ph
ae

op
ap

pa
 1

S
co

rz
on

er
a 

pa
rv

ifl
or

a 
1+

2

S
co

rz
on

er
a 

ar
is

ta
ta

 3

S
co

rz
on

er
a 

hu
m

ili
s 

3+
4

S
co

rz
on

er
a 

ro
se

a 
1+

3

S
co

rz
on

er
a 

pu
rp

ur
ea

 1

S
co

rz
on

er
a 

pu
rp

ur
ea

 2

S
co

rz
on

er
a 

an
gu

st
ifo

lia
 2

S
co

rz
on

er
a 

tu
rk

es
ta

ni
ca

 

S
co

rz
on

er
a 

ra
ce

m
os

a 

S
co

rz
on

er
a 

al
bi

ca
ul

is
 1

+
2

S
co

rz
on

er
a 

ac
an

th
oc

la
da

S
co

rz
on

er
a 

tr
ag

op
og

on
oi

de
s 

1+
2+

4

S
co

rz
on

er
a 

br
ac

te
os

a 

S
co

rz
on

er
a 

ba
ld

sc
hu

an
ic

a

S
co

rz
on

er
a 

ca
na

 1
+

2+
5

S
co

rz
on

er
a 

la
ch

no
st

eg
ia

S
co

rz
on

er
a 

hi
er

ac
iif

ol
ia

 1

S
co

rz
on

er
a 

ra
di

co
sa

S
co

rz
on

er
a 

so
ng

or
ic

a 
1+

2+
3

S
co

rz
on

er
a 

m
es

hh
ed

en
si

s 

S
co

rz
on

er
a 

al
pi

ge
na

 2

S
co

rz
on

er
a 

la
ci

na
ta

 2

S
co

rz
on

er
a 

la
ci

ni
at

a 
1+

9

S
co

rz
on

er
a 

ar
m

en
ia

ca
 1

+
4

S
co

rz
on

er
a 

m
ey

er
i 

S
co

rz
on

er
a 

lu
ris

ta
ni

ca

S
co

rz
on

er
a 

al
pi

ge
na

 1

S
co

rz
on

er
a 

ar
m

en
ia

ca
 2

S
co

rz
on

er
a 

gr
os

sh
ei

m
ii 

1 
+

2

S
co

rz
on

er
a 

ki
rp

ic
zn

ik
ov

ii

Character 7: Achene wall: sclerenchyma; orientation

Parsimony reconstruction (Unordered) [Steps: 4]

Sclerenchyma entirely with parallel orientation to achene axis
Outer sclerenchyma layer with parallel, inner with oblique to perpendicular orientation to achene axis
Only sclerenchyma layer in emergences or rib areas perpendicular (or oblique) to achene axis 
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Character 8: Achene wall: parenchyma; arrangement

Parsimony reconstruction (Unordered) [Steps: 27]

Present as subepidermal continuous layer(s)
Continuous parenchyma layers above and below the sclerenchyma
Insular in principal ribs below sclerenchyma and in secondary ribs above sclerenchyma
Only insular in principal ribs below sclerenchyma
Insular above sclerenchymatous invaginations and below sclerenchyma in the principal ribs
Only insular above sclerenchymatous invaginations
Absent
Parenchyma continuous above sclerenchyma and below sclerenchyma insular in principal ribs
Only insular in second ribs above sclerenchyma 
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Character 9: Achene wall: parenchyma; differentiation

Parsimony reconstruction (Unordered) [Steps: 22]

 Parenchyma as mechanical parenchyma
Collenchyma-like layers present
Parenchyma of thin-walled cells only
Parenchyma of two types present, mechanical parenchyma and such with thin-walled cells
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Character 10: Achene wall: air cavities; occurrence

Parsimony reconstruction (Unordered) [Steps: 5]

Absent
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Character 11: Achene wall; ribbing pattern

Parsimony reconstruction (Unordered) [Steps: 30]

Secondary ribs shared with the contiguous segments, thus with 5 principal and 5 secondary ribs
Each segment with a principal rib only, achene middle third thus with 5 ribs
No distinct ribs developed, middle third ± terete
Two or more ribs enlarged to wings
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Character 12: Achene wall: tannins; presence

Parsimony reconstruction (Unordered) [Steps: 10]

Absent
Present in cell protoplast
Present in cell walls only
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Character 13: Achene beak; presence

Parsimony reconstruction (Unordered) [Steps: 5]

Absent
Present
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Character 14: Pappus; presence

Parsimony reconstruction (Unordered) [Steps: 1]

Absent
Present
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Character 15: Pappus; structure

Parsimony reconstruction (Unordered) [Steps: 5]

Of entirely softly plumose bristles (with long soft fimbriae all along the bristle)
Of entirely softly plumose bristles and scabrid awns
Of bristles softly plumose in lower and scabrid in upper half or third (at least 5-10 longer bristles have unequal fimbriae) 
Scabrid completely or for the most part
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Character 16: Pappus; colour

Parsimony reconstruction (Unordered) [Steps: 28]

white
dirty white
fulvous (at least in basal part)
yellowish
grey or blackish
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