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Supplementary Materials: Suitability of Root and
Rhizome Anatomy for Taxonomic Classification and
Reconstruction of Phylogenetic Relationships in the
Tribes Cardueae and Cichorieae (Asteraceae)

Supplementary figure 1: 50% majority rule consensus tree of three subtribes and 13 genera from the
Cardueae based on ntDNA single nucleotide polymorphisms and indel polymorphism. The tree was
reconstructed from 7500 retained trees (out of 10,000; burnin = 2500) inferred using MrBayes.
Posterior probabilities are given to the right of nodes. Numbers above branches are bootstrap values
obtained for taxonomically equivalent clades running an independent maximum parsimony analysis
on the same character set and accessions using PAUP (number of bootstrap replicates was 1000).
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Ancestral character reconstructions based on the 50% majority rule

Supplementary figure 2

consensus from Figure 2. The character states of ancestral nodes were inferred using Mesquite under

the parsimony criterion. (a) cortex durability; (b) fibers in secondary xylem; (c) phellem; (d) phellem

cells; (e) vessel perforation; (f) pits of vessels; (g) medullary rays; (h) vessel perforation; (i) vessel

arrangement. Character states as indicated by the legend.

sngAjul wnuoyato
eljojo1je)s sidaisoiolyo
ejealpel suaeysodAH
eJopjiun suaeysodAy
SapIoeIBIY SaploDeIaly SUoId
e.io|jipuelb sepiooelaly suoid
SI|l}EXeS UOpPojuoa
SNUEBOUI UOPOJUOST
S8pIoIYos BOSYIOYIUIWISH
BSOJIA BONJOET

sjuusued Bonjoe

sijeanw sij@oApy
siunwwod euesde
euejuod sidain

s|uualq sidain
WNJE|NoN2 WNoeXele |
wniebiase| wnoexele]
SNaoels|o sNYouosg
sijejuelio uobodobes |
snignp uobodoBes |
eoluedsly BJaU0ZI00S
EOBLISNE BISUOZIOIS
B9S0J BIOUOZI0IS

eaindind eiauoziodg

not enduring

SIjINY BIOU0ZI0S

Il enduring

=

ejejsUe BIauozIong

sngAjul wnuoyoin

el|oj1o11e)s sIdaiooio|yg
ejeolpe) suaeysodAiq

elopun suseyoodiy
SapIojoBIaIY SBpIoIeISIY SLIoId
elojjipuelb sapiojoeialy suold
SI|I}EXES UOPOJU0aT

SNUEOU| UOPOJUOaT

SapIoIy0e EJBYIOYIUIWIEH
ESOUIA BONJOET

siuuaiad eoanjoe

sijednw si[eoAp

siunwwod euesdeT]

euejuod sidain

siuuaiq sida1n

WIN}E|ININD WNJEXEJE |
wnjebiree| wnoexele |
SN8oeIs|o SNYOUOS
sijejuauio uobodobel |
snignp uobodobel )
eolueds|y BlaU0ZI00S
EBOBU]SNE BIBUOZIONS
BOS0J BJOUOZIOOS
eaundind BJAUOZI00S

Sl|lwny BJaUu0zZIiodg

[] missing
Il present

EjejSUE BIBUOZI00S

sngAjul wnuoyoio

eljojione)s sidaioololyn
ejealpel suaeysodAy

eJojjiun suaeysodAy
SaplooeIaly Saploesaly SuUdld
elo|jipuelb sapioioeialy SLoI
sl|ljexes uopojuoa]

SNUEDUI UOPOJUOS]

SapIoIYd8 BIAYIOYIUIWIEH
BSOUIA BONJORT]

siuuaiad eonjoe

sijeInw sieoA

siunwwo? euesde]

eugjuod sidain

sjuuslqg sidain

LWIN}E||NOND WNOBXEJE |
wnjebirse| wnoexele |
SNBOEIS|0 SNYOUOS
sijejusuio uobodobes |
snignp uoBodoBel|
eojueds|y BJaU0ZI00S
BOBLSNE BIAUOZI0IS
B9S0J BISUOZI0IS

eaindind elau0zi00g

1-5 layered

SI|ILUNY BIBUOZI00S

multilayered
Il layers not enduring

O

ejejsue B1au0zioos



S3

10.3390/scipharm84040585

doi

2

Sci. Pharm. 2016, 84, 585-602

sngAjul wnuoy2id ()

eljojlone)s sidalooiolyd ..
ejealpel siaeyoodAH ()

eJojyiun suaeydodiq )
saploioelaly sepiooelaly suold ()
elo|ipuelb sepioelaly suold ()
siinexes uopojuoa () ()

snuesul uopojuoa ()

seploiyda evayioyuizH O)
esoua eonjoe ()

siuuatad eonjoe ..
sijeunw si@oAn ()
siunwwod euesde ()
euejuod sidein
sjuualg sidein )
wnye|nond wnoexese ] )
wnjebirse| Wnoexese | ..
snaoeiajo snyouog ()
sijejuaLio uobodobel | ()
snignp uoBodobel| ()
eojuedsiy eseuozioag ()

BOBUISNE BIBUOZIOOS

Bas0l BJBUOZIONS

eaindind elauozioog ()

W thick-walled

0
E
=
=
©
I
7]
&
o
Q
o
2]
O
1 thin-walled

Ejejsue elauoziodg

sngAjul WnUoyolD) @
()
EIl0j1o1e]s SidaioniolyD @l
ejeoipel suseyoodA @
Bio|jiuN suaeydodAp @
S2pIOIoRISIY SOPIOIORIBIY SUDI- @y
()
eJio|puelb sepiooeIaly SUOId @
SII|EXES UOpOojUoS™ My ()
SNUBJU| UOPOJUOS™] @)
S8pI0JY08 BOBUIOLIUILISH @
BS0JIA BONJOE"] @y
Q)
siuuaied eonjoe ()
sijenuw s|jaoA|y @
siunwiwoo euesde-] @
eugjuod sidesn (YD ()

@
siuualq sidesD @& (7
wnje|nana wnoexese| (O
O
wnebirse| wnoexese] ()
SNaoela|o SNYoUos
sijejuanio uobodobel | @m
()
snignp uobodoBes @
eojuedsiy e1euozioag ()
eoeuisne elauozioas ()
easol elauozioag ()

eaindind eleuozioog ()

reticulate

wny elauoziodg ()

W pitted

0

Ejejslie eJauoziods ()

sngAjur wnuoyorn
eljojone)s sidasoololyd
ejeolipel suaeyoodAH
elopiun suaeysodAy
saplojorIaly SOpIoIaeIaly SUold
elojyipuelB seploelaly suolg
Si|llexes uopojuoa
SNUBJUl UOPOJUODT
Saplolyoe BIBYIOYIUIWISH
BSO0JIA BONJOET]

siuuased eonjoe

sifesnw sij@oAp
SiUNWWoD euesde
euejuod sidain

siuualg sidain

WNJB|INoN2 WNOBXeJ. |
wnefirse| wnoexele |
SNeoela|o SNYoUoS
s||ejuaiio uobodobel |
snignp uoBodoBes |
eojueds|y BJaU0ZI00S
BOBUISNE BIOUOZIOOS
9501 BIBLOZI00S
eaindind esouozicog
Si[IWNY BJ8U0ZI00g

ejejsUe BIauozIoog

conspiciuous

B missing



54

10.3390/scipharm84040585

doi

2

Sci. Pharm. 2016, 84, 585-602

snqAjul wnuoyaio ()
@,

eljojione)s sidesoololyd O

ejeolpel suaeysodAy
eiojjiun suaeyoodAH @
Saploioesaly saploioelaly sudid ()
QN
eiojpuelb sspiopesaly suoid O\ O
SiNexes uopojuoaT]
SNUBOUI UOPOJUOST @)
SapIoIYIs BISYlOYUIWIEH
esoJin 2one (D)
Q)
siuussed eomoe ()
sjeinw sija0AW (3
sjunwwod euesde
eugjuod sidesn QD) O

O
siuuaig sidein O
LN}E|IN2N9 WNJEXE. |
wnyebiase| wnoexele |
SNaoela|o SNYaUog ()
siiejusiio uobodobel) ()
@,
snignp uoBodobel) O
eojuedsiy eieuozioog ()

eoelisne e1auoziods (O)

[] uni- or biseriate

ejejsUe B1eu0zi098 (O

W 2-5rows

more than 5 rows

B not visible

sngAjul wnuoyolo
eljoyone)s sidaloolojyn
ejeaipel suaeysodAy
elojiun suaeysodAH
SaploloeIBIY SeploeIsIY SUoId
eJo|ypuelb sapioiorIaly SuoId
SI|I]EXES UOPOJU0aT
SNUBOUI UOPOJUDaT
$9PI0IYOS BOSLIOYIUIWISH
BSO0JIA BONJOET

siuuaJad Bonjoe

sijeunw s|j@oAin
siunwwoo euesde
euejuod sidain

s|uua|q sidein

LINJE|INOND WNIBXEJIE |
wnjebiase| wnoexele|
SN92EeIs|0 SNYIUOS
sijejusuio uobodobes |
snignp uoBodobes |
eojueds|y BJaU0ZI0S
BOBLISNE BJSUOZI0IS
B9S0. BIOUOZIOIS
eaindind elauozioog
sijiwny eJauozIoos

ejejsLe BISUOZI00G

[ only reticulate

sngAjul wnuoyoai)
eljojonels sidaoololyd
ejesipel suaeysodAH
elojjiun suseysodAy
SepIoloeIaIY SaploIoeIaIY SUdId
eio|ypuelb sapioioeIaly SUoId
Sijjexes uopojuoa
SNUBOUI UOPOJUOST]
SOPIOIYI8 BIBYJOUUILIBH
BSOJIA BONJOET

siuualad eonjoe

sijeinuw sieoAN
siunwwoo euesde
euejuod sidain

s|uualq sidaln

WNJE||Nano Wnoexele |
wnjebiase| wnoexele |
SNaoEIs|0 SNYOUOS
sijejuauo uobodobes |
snignp uoBodobBel]
eoluedsiy BJaUOZI00S
BOBLISNE BJIAUOZI0OS
B9S0J BJAUOZI00S

ealndind elauozio0og

wny eisuozioog

Il in groups

elejsLe Blauozioog

in rows

I irregular



Sci. Pharm. 2016, 84, 585-602; d0i:10.3390/scipharm84040585 S5

Supplementary table 3: Summary of anatomical character states observed in 58 species of the Cardueae and Cichorieae: See Table 2 for definition of states.
Superscripts provide links to further reading about the anatomy of underground parts of respective species: numbers see references.
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Cardueae
Arctium lappa 78 Carduinae 3 1 1 1 2 2 1 2 1 1 1 1 1 1 3 1 12 12 3 1 4 1
Arctium tomentosum 7% Carduinae 3 1 1 1 2 2 1 2 1 1 1 1 1 1 3 1 12 12 3 1 4 1
Carduus crassifolius 7 Carduinae 3 1 2 1 2 2 23 2 1 1 1 1 1 1 3 1 12 2 3 1 1 1
Carduus personata 74 Carduinae 1 1 2 1 2 2 234 2 1 1 1 1 1 1 3 1 12 3 3 6 5 1
Cirsium arvense 7 Carduinae 123 1 2 1 2 2 23 2 1 5 1 1 1 1 3 1 2 3 23 123 5 1
Cirsium erisithales 7% Carduinae 12 1 1 1 2 2 1 2 1 1 1 1 1 1 3 1 12 3 3 2 1 1
Cirsium vulgare 7% Carduinae 3 1 2 2 2 2 23 2 1 1 1 1 1 1 3 1 12 123 3 1 5 1
Jurinea mollis ¢ Carduinae 3 12 2 2 2 2 1 2 1 1 1 1 1 1 3 1 12 12 3 1 4 1
Onopordum acanthium 7525 Carduinae 3 1 2 2 2 2 1 2 1 1 1 1 1 1 3 1 2 3 23 1 5 1
Saussurea discolour 3 Carduinae 5 12 1 1 2 1 1 1 1 23 1 1 1 1 2 1 12 1 4 1 5 1
Saussurea pygmaea 3 Carduinae 5 12 1 1 1 1 1 1 1 23 1 1 1 1 2 1 1 - 4 1 5 1
Silybum marianum 7325 Carduinae 3 1 2 1 2 2 1 2 1 1 1 1 1 1 3 1 2 3 23 1 24 1
Carlina acaulis 7525 Carlininae 3 12 1 1 2 2 1 2 35 1 1 1 1 1 3 1 2 13 23 1 35 2
Carlina vulgaris 782 Carlininae 3 1 2 2 2 1 1 2 1 23 1 1 1 1 3 1 2 3 1 1 5 1
Centaurea jacea 7% Centaureinae 14 12 2 2 2 2 23 2 23 1 1 3 1 1 3 1 12 12 13 3 5 1
Centaurea scabiosa 74 Centaureinae 3 12 1 1 2 2 23 2 2 2 2 1 1 1 3 1 12 3 3 1 1 1
Cnicus benedictus 73 Centaureinae 3 1 2 2 2 2 1 2 1 1 1 1 1 1 3 1 2 3 3 1 5 1
Centaurea montana ¢ Centaureinae 4 13 2 2 2 1 1 2 23 1 1 2 1 1 3 1 12 2 3 2 45 1
Centaurea cyanus 74 Centaureinae 3 1 2 2 2 1 1 2 1 2 1 1 1 1 3 1 12 3 12 1 15 1
Rhaponticum scariosum 7 Centaureinae 123 12 2 1 2 2 1 2 1 245 1 1 1 1 3 1 1 - 3 12 5 1
Serratula tinctoria 8 Centaureinae 4 3 2 2 2 1 1 2 1 1 1 1 1 1 - - 2 12 4 1 1
Echinops sphaerocephalus $2° Echinopsidinae 1234 12 2 1 2 2 3 2 1 1 1 1 2 1 1 12 3 23 12 15 1
Cichorieae
Chondrilla juncea Chondrillinae 1 1 1 1 2 1 1 1 1 1 1 1 1 4 2 1 2 2 13 6 5 1
Willemetia stipitata Chondrillinae 1 3 2 2 2 1 1 1 1 1 1 1 1 4 3 1 12 23 23 2 5 1
Chlorocrepis staticifolia Cichoriinae 3 122 2 1 1 1 1 1 1 1 1 1 4 1 1 12 13 3 1 4 1
Cichorium intybus %% Cichoriinae 3 12 2 1 2 1 1 1 1 1 1 1 1 3 3 1 12 13 3 1 3 1
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Crepis aurea
Crepis biennis
Crepis pontana °
Lapsana communis
Taraxacum cucullatum ©°
Taraxacum laevigatum *
Hieracium murorum
Hieracium pilosella
Aposeris foetida ©°
Sonchus oleraceus
Helminthotheca echioides
Hypochaeris radicata ¢
Hypochaeris uniflora ¢°
Leontodon hispidus ©°
Leontodon incanus ¢°
Leontodon saxatilis
Picris hieracioides subsp.
Grandiflora
Picris hieracioides subsp.
Hieracioides
Prenanthes purpurea
Scorzoneroides autumnalis 9
Scorzoneroides helvetica %°
Cicerbita alpina
Mycelis muralis
Lactuca perennis
Lactuca virosa
Scorzonera aristata °
Scorzonera austriaca °
Scorzonera hispanica °
Scorzonera humilis
Scorzonera purpurea °
Scorzonera rosea ?
Tragopogon dubius °
Tragopogon orientalis °
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