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Anthemideae Cass.

Distribution




Anthemideae Cass.
Biogeography

Glebionidinae (4/29)
Santolininae (5/23)
Leucantheminae ( 14/79)

Leucanthemopsidinae (5/14) Eurasia, Mediterranean region
Anthemidinae (6/405)
- Matricariinae (5/137)
Artemisiinae (17/664) _ _ _
- Handeliinae (15/80) I Eurasia, America, Africa

— Pentziinae (7/49)
E Phymasperminae (3/26)
Athanasiinae (6/86)

S hemisphere

Ursiniinae (2/49)

Cotulinae (10/125)

Osmitopsidinae (1/9)

ASTEREAE



Anthemideae Cass.
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- nrDNA ITS

- Bayesian Inference

» NPRS (Treefinder)

- basal node at 29 Myr

Oberprieler et al. (2009)
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Anthemideae Cas$.

Economic importance

anthemum morifolium | ANTHEMIDEAE
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- Ray florets

»
Disc florets

” Brocchia cinerea | ANTHEMIDEAE



Anthemideae Cass.

Morphological Main Characters | Indumentum

basifixed hairs medifixed hairs

Nivellea nivellei (Braun-Blang. & Maire) B.H.Wilcox et. al. Rhodanthemum laouense Vogt
© Vogt & Oberprieler (1996) © Vogt (1994)



Anthemideae Cass.

Morphological Main Characters | Capitula

heterogamous homogamous

radiate disciform discoid

© Oberprieler

© Oberprieler © Heenan

Rhodanthemum quezelii Dobignard & Duret Leptinella filiformis (Hook.f.) D.Lloyd & C.Webb Leucanthemum virgatum (Desr.) Clos



Anthemideae Cass.

Morphological Main Characters | Capitula

Phyllaries with scarious margins

© Oberprieler



Anthemideae Cass.

Morphological Main Characters | Receptacle & Paleas

Nivellea nivellei (Braun-Blang. & Maire) B.H.Wilcox et al. Anthemis spec.

© Vogt & Oberprieler (1996) © Oberprieler



Anthemideae Cass.

Morphological Main Characters | Corolla

Athanasia dentata (L.) L. Artemisia absinthium L. Nivellea nivellei (Braun-Blang. & Maire) B.H.Wilcox et al.
© Oberprieler et al. (2007) © Vogt & Oberprieler (1996)



Anthemideae Cass.

Morphological Main Characters | Stamens

Tanacetum artemisioides Sch.Bip. Vogtia microphylla (DC.) Oberpr. & Sonboli

Nivellea nivellei (Braun-Blang. & Maire) B.H.Wilcox et. al.



Anthemideae Cass.

Morphological Main Characters | Pollen

Castrilanthemum debeauxii (Degen & al.) Vogt & Oberpr. Artemisia paraxodum (Bornm.) Sonboli
© Vogt & Oberprieler (1996) © Sonboli et al. (2011)



Anthemideae Cass.

Morphological Main Characters | Style

Nivellea nivellei (Braun-Blang. & Maire) B.H.Wilcox et. al.
© Vogt & Oberprieler (1996)



Anthemideae Cass.

Morphological Main Characters | Achenes

Athanasia dentata (L.) L. Artemisia absinthium L. Argyranthemum foeniculaceum (Willd.) Webb ex Sch.Bip. Plagius grandis (L.) Alavi & Heyw.
© Oberprieler et al. (2007) © Vogt & Oberprieler (2006)



Anthemideae Cass.

Phylogeny
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© Topfer et al. (unpubl.)

Cladogram from a NJ tree based on multi-copy (nrDNA ITS and ETS) and three single-copy nuclear markers (DSP, P-3, PDOT)



102 genera | 1775 species

Anthemideae Cass.
Subtribal diversity




Anthemideae Cass.

subtribe Osmitopsidinae Oberpr. & Himmelreich
1 genus | 9 species | S Africa Osmitopsis (9)

* pales present

* unpolarised endothecial tissue
* basifixed hairs

*x =10

* fllament collar slender

* tailed anthers

©Oberprieler

Osmitopsis asteriscoides (P.Bergius) Less.



Anthemideae Cass.
subtribe Cotulinae Kitt.
10 genera | 125 species | S hemisphere

-
-

 — AN : . ©H|mmelre|(:h
Leptlnella dendyl (Cockayne) D.Lloyd & C.Webb

* pales absent

« unpolarised endothecial tissue

* basifixed hairs

*x =10
(— 9, 8 Cotula; — 13, 15, 17 Leptinella)

Adenanthellum (1)
Cotula (55)
Hilliardia (1)

Hippia (8)

Inezia (2)

Leptinella (33)
Lidbeckia (2)
Schistostephium (12)
Soliva (8)
Thaminophyllum (3)



Anthemideae Cass.

subtribe Cotulinae Kitt.

24x [. rotundata, L. traillii

20x L. dioica,
L. squalida ssp. squalida,
L. squalida ssp. mediana

16x L. squalida ssp. mediana

12x L. squalida ssp. mediana,
L. intermedia,
L. pyrethrifolia

8x L. pusilla, L. calcarea,
L. pectinata
4x L. potentillina, L. tenella,

. dispersa, L. serrulata,
. maniototo, L. nana,

. filiformis, L. minor,

. atrata, L. albida,

. pectinata, L. plumosa,
L. featherstonii

~r~™~ ™~ m™~r™~

Himmelreich et al. (2012, 2014)




Anthemideae Cass.

subtribe Cotulinae Kitt.
Polyploidy, biogeography, and evolution of sex expression in Leptinella Cass
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Anthemideae Cass.

subtribe Cotulinae Kitt.
Polyploidy, biogeography, and evo

aOSMast A4

oSoliva pterosperma

N‘ 2
C - Encmula mexicana

oSoliva sessilis

= Cotula coronopifolia

Cotula abyssinica
Cotula lineariloba
u Cotula turbinata

un Cotula australis

olLeptinella filicula
En Leptinella wilhelminensis

Leptinella goyenii

olLeptinella albida
Eo Leptinella pectinata

[—© Leptinella featherstonii

||=|= Leptinella pyrethrifolia

B synomonoecy
[ monoecy

L] subdioecy
dioecy

olLeptinella longipes
olLeptinella nana
oLeptinella filiformis
oLeptinella minor
olLeptinella plumosa
aLeptinella dispersa
mleptinella serrulata
mLeptinella pusilla
mLeptinella calcarea
mLeptinella scariosa
mLeptinella dioica
mLeptinella squalida

| —oLeptinella rotundata

NrDNA ITS + cpDNA (psbA-trnH, trnC-petN) Bl tree

lution of sex expression in Leptinella Cass.

n OSMast A4

Leptinella filicula
E Leptinella wilhelminensis

o Leptinella goyenii

olLeptinella albida
Eu Leptinella pectinata
olLeptinella featherstonii

mLeptinella pyrethrifolia

y Leptinella longipes

olLeptinella nana

o Leptinella filiformis
oLeptinella minor

J olLeptinella plumosa

yolLeptinella dispersa

o Leptinella serrulata

o Leptinella pusilla

olLeptinella calcarea
oleptinella scariosa
olLeptinella dioica

oLeptinella squalida

mLeptinella rotundata

Himmelreich et al. (2012, 2014)



Anthemideae Cass.

subtribe Ursiniinae Bremer & Humphries
2 genera | 49 species | S Africa, Ethiopia

#
- p

©Wikimedig commons

Ursinia calenduliflora (DC.) N.E.Br.

* pales present
» polarised endothecial tissue
* basifixed hairs

ex=57,8

* fllament collar balusterform

Inulanthera (10)
Ursinia (39)




Anthemideae Cass.

subtribe Athanasiinae (Less.) Lindl. ex Pfeift.

6 genera | 86 species | S Africa, Sinai Adenoglossa (1)
Athanasia (39)

« pales present / absent Eriocephalus (32)

Hymenolepis (7)

Lasiospermum (4)
* basifixed / medifixed hairs Leucoptera (3)

» polarised endothecial tissue

eXx=8

* fllament collar slender

© Oberprieler

Athanasia dentata (L.) L.



Anthemideae Cass.

subtribe Phymasperminae Oberpr. & Himmelreich

3 genera | 26 species | S Africa Eumorpbhia (6)
Gymnopentzia (1)
Phymaspermum (19)

© Oberprieler * pales present / absent
* polarised endothecial tissue
* basifixed hairs
*x=9

* flament collar slender

Phymaspermum leptophyllum (DC.) Benth. & Hook.f.



Anthemideae Cass.

subtribe Pentziinae Oberpr. & Himmelreich

7 genera | 49 species | S Africa, N Africa, S Arabia Cymbopappus (3)
Foveolina (5)
© Oberprieler - | o e I * pales absent Marasmodes (4)
| - unpolarised endothecial tissue Myxopappus (2)
Oncosiphon (8)
Pentzia (23)
*Xx=9,8,7,6 Rennera (4)

* fllament collar slender

* basifixed hairs (— medifixed)

o . =

Pentzia incana (Thunb.) Kuntze sy Pentzia spec. ORI rE



Anthemideae Cass.

subtribe Handeliinae Bremer & Humphries
15 genera | 80 species | C Asia, Iran, Afghanistan, Pakistan, Mongolia, China

Allarida (4)
* pales absent (— present) Cancrinia (4)

kd.. B * unpolarised endothecial tissue Cancrm./e/la (1)
sae N - Handelia (1)

* basifixed hairs Lepidolopha (9)
* X =9 (— 7 Microcephala) Lepidolopsis (1)
Microcephala (5)
Polychrysum (1)
Pseudohandelia (1)
==—== Richteria (6)

== Sclerorhachis (4)
Tanacetopsis (21)
Trichanthemis (9)
Ugamia (1)
Waldheimia (4)

* filament collar broad / slender

‘@‘SOﬁbﬁh L - e 7 oy s m«. e
Sclerorhachis platyrhachis (Boiss.) Podl. ex Rech.f. Waldheimia nivea

R .

-~ K
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Anthemideae Cass.

subtribe Handeliinae Bremer & Humphries

Generic relationships in Handeliinae and species delimitation in Sclerorhachis (Rech.f.) Rech.f.

Sclerarhachis leptoclada 1
Sclerorhachis leptoclada 2
Polychrysum tadshikorum 1
Polychrysum tadshikorum 2
Handelia trichophylla
Pseudohandelia umbellifera 1
Pseudohandelia umbellifera 2
Sclerorhachis caulescens
Sclerorhachis platyrachis
Tanacetopsis eriobasis
Lepidolopsis turkestanica

1.00— Tanacetopsis goloskokovii 1

090

Trichanther

arataviens

Allardia f nosa

Allardia stoliczkai 1
Allardia stoliczkai 2

—
Artemisia vulgaris

Richteria tianschanica

Ugamia angrenica 1

Ugamia angrenica 2

Trichanthemis litwinowii
—Allardia fridactylites 1

L Allardia tridactylites 2

Allardia nivea 1
Allardia nivea 2

1.00

— Cancrinia chrysocephala 1

 Cancrinia chrysocephala 2
087 (— Xylanthemum pamiricum 1
Xylanthemum pamiricum 2

Tanacetum paleaceum

Tanacetopsis setacea

T. topsis ferga
Tanacetopsis mucronata
Tanacetopsis submarginata

Tanacetopsis eriobasis
Sclerorhachis leptoclada 1
Sclerorhachis leptoclada 2
Sclerorhachis caulescens 1
Sclerorhachis caulescens 2
Sclerorhachis platyrachis
Cancrinia chrysocephala
Richteria djilgense

Allardia tridactylites 1
Richteria pyrethroides
Pseudoha umbellifera 1
Trichanthemis karataviensis

C

Allardia 1tosa
Allardia stoliczkai

Richteria lica 1

Richteria tianschanica 2
Allardia tridactylites 2
Trichanthemis litwinowii 1
Trichanthemis litwinowii 2
Allardia nivea 1

Allardia nivea 2

Xylanthemum pamiricum 1
Xylanthemum pamiricum 2
Tanacetum paleaceun 1
Tanacetum paleaceum 2
Tanacetum paleaceum 3
Tanacetum paleaceum 4

Sclerorhachis 15 1
Sclerorhachis caulescens 2
Richteria tianschanica 1
Richteria pyrethroides 1
Cancrinia chrysocephala 1
Richteria pyrethroides 2
Richteria tianschanica 2
Richteria djilgense
Tanacetopsis ferganensis 1
Tanacetopsis ferganensis 2
Te mucronata

062 (— Tanacetopsis freitagii
061 Et epidolopsis turkestanica
100

Cancrinia chysocephala 2

100
Allardia nivea 1
00 EA/fardra nivea 2
Allardia tridactylites
Allardia tomentosa
100— Allardia stoliczkai 1
Allardia stoliczkai 2
100 EUgamra angrenica 1
Ugamia angrenica 2
100 Trichanthemis karataviensis 1
Trichanthemis karataviensis 2
is litwinowii
vulgaris
leaceun 1

-
100 Tanacetum paleaceum 2
EXylamhcmum pamiricum

066

Low-copy nuclear markers (Chapman et al. 2007)

NrDNAITS + ETS

Richteria tianschanica

Richteria djilgense

Richteria pyrethroides
; o

"

—
= Tanacetopsis mucronata
Tanacetopsis ferganensis
Tanacetopsis submarginata
Tanacetopsis freitagii
Lepidolopsis turkestanica
Tanacetopsis goloskokovii

Cancrinia chrysocephala
Polychrysum tadshikorum
Handelia trichophylla
Pseudohandelia umbellifera
Tanacetopsis setacea
Tanacetopsis eriobasis
pidolopha mogoltavica
lolopha nuratavica
Artemisia vulgaris
his leptoclada
s platyrachis
caulescens

100 E Trichanthemis litwinowii
Allardia tomentosa

1.00— Allardia tridactylites
4|1 i EA//ardfa nivea

Allardia stoliczkai

Ugamia angrenica

—
=

hachis leptoclada
rorhachis platyrachis

clerorhachis caulescens
Polychrysum tadshikorum
Handelia trichophyila
Pseudohandelia umbellifera
1.00— Allardia tomentosa
Allardia stoliczkai
Ugamia angrenica

1.00 C
Cancrinia chrysocephala

1.00 Allardia tridactylites
Allardia nivea
Lepidolk

a m

CpDNA (trnL-rpl32)

0.9

0.27

012

0.92— Lepidolopsis turkestanica
"— Tanacetopsis freitagii
Tanacetopsis goloskokovii
MEE Tanacetopsis ferganensis
Tanacetopsis mucronala
0.21 I: Tanacetopsis setacea
Tanacetopsis submarginata
Tanacetopsis eriobasis
9_92[: Handelia trichophylla
Pseudohandelia umbellifera

0.35

1.00

0.08

0.38

0,33

Polychrysum tadshikorum
Sclerorhachis caulescens
1}_85E Sclerorhachis leptoclada

Sclerorhachis platyrachis
Allardia nivea
Allardia tridactylites
Richteria djilgense
Richteria tianschanica
Richteria pyrethroides

0.86

0.41
071

0.95

—
 Cancrinia chrysocephala

Allardia stoliczkai
Allardia tomentosa
Trichanthemis karataviensis

0.99
0.43

0.21

| Ugamia angrenica
Trichanthemis litwinowii

Artemisia vulgaris

1.00

0.98— Lepidolopha mogoltavica
Lepidolopha nuratavica
— Tanacetum paleaceum

X ylanthemum pamiricum
Oberprieler et al. (2019)



Anthemideae Cass.

subtribe Handeliinae Bremer & Humphries
Generic relationships in Handeliinae and species delimitation in Sclerorhachis (Rech.f.) Rech.f.

ba, B
0", 5 %0y
cl
o B
cz
S. leptoclada(15186)
5. leptoclada({45005) B B 8
(\f) 5. leptoclada({30340)
5. caulescens(34078) » >
5. caulescens(29232) o 2
S. caulescens(29700) a2 A1 A
“D [~ S. caulescens(44805) = =
= S caulescens(16738) & x
5. polysphaera(36811) B & & &
~ n 5. binaludensis(44867)

S. binaludensis(17888) I

i

b 5. binaludensis(27768)

S. kjurendaghi(45030)
S. kjurendaghi{38958) I &

e 5. kjurendaghi(22089)

P |_: Handelia trichophylia
“) Pseudohandelia umbellifera
L Polychrysum tadshikorum
|_|_ Tanacetopsis mucronata
Lepidolopsis turkestanica
| L Trichanthemis karataviensis
— Richteria pyrethroides
[r— licrocephala lamellata
e— Cancrinia chrysocephala
Ugamia ungrenica
Allardia tomentosa
Artemisia vulgaris
Artemisia tridentata
Kaschgaria komarovii
Dendranthema zawadskii
Ajania fastigiata
Elachanthemum intricatum

Lepidolopha mogoltavica
Tanacetum paleaceum

Eocane I Oligocene ] Miocane I Plio |PEIis|

1 - ] - ] " L] - 1 Ma

0 2 2 " 0 il Hassanpour et al. (2018)




Anthemideae Cass.

subtribe Artemisiinae Less.
18 genera | 664 species | N hemisphere, S America, S Africa, Pacific Islands

Ajania (39)
Ajaniopsis (1)
« unpolarised endothecial tissue Arctanthemum (3)

« medifixed / stellate hairs Artemisia (540)

o Artemisiella (1)
*x=9(—7, 8,10, 11, 17 Artemisia) Brachanthemum (10)

« pollen spines — spineless Chrysanthemum (37)
Elachanthemum (1)
Hippolytia (19)
Hulteniella (1)
Kaschgaria (2)
Lepidolopha (9)
Leucanthemella (2)
Nipponathemum (1)
Opisthopappus (2)
Phaeostigma (3)
Stilpnolepis (1)
Tridactylina (1)

* pales absent (— present)

© Schonfeldey

Hippolytia delavayi



© Schonfelder

. _\(“‘-‘”'ya‘\ 1

Achillea cretica

L.

Anthemideae Cass.

subtribe Matricariinae Willk.
5 genera | 137 species | N hemisphere

* pales present (— absent)

« unpolarised endothecial tissue

*x=9

* basifixed hairs

» monosporic embryo sac development

« achenes with thin pericarp

Anacyclus |

Achillea (117)
Anacyclus (12)
Brocchia (1)

Heliocauta (1)
Matricaria (6)



Anthemideae Cass.
subtribe Anthemidinae (Cass.) Dumort.

8 genera | 405 species | N hemisphere Anthemis (175)
Archanthemis (4)
Cota (40)
Nananthea (1)
Tanacetum (159)

* pales present (— absent)

« unpolarised endothecial tissue

ex=9 Tripleurospermum (40)
« medifixed hairs Xylanthemum (8)
Vogtia (2)

» tetrasporic embryo sac development

« achenes with thick pericarp
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Anthemis rigida Heldr. Anthemis spec. Tanacetum spec.




Anthemideae Cass.

subtribe Anthemidinae (Cass.) Dumort.
Taxonomy, evolutionary history, biogeography, and eco-climatological differentiation of Anthemis L. s.I.
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Calibration with Penalized Likelihood (r8s)

Colonisation from the East to the West

Lo Presti & Oberprieler (2009), Lo Presti et al. (2010)



Anthemideae Cass.

subtribe Anthemidinae (Cass.) Dumort.

Distribution dat3

Hypercube representing the  eco-
climatological niche of each terminal
taxon and ancestral node

PCA"-

Climatic data for each terminal
taxon (Max, Min, Mean)
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Lo Presti & Oberprieler (2009), Lo Presti et al. (2010)



Anthemideae Cass.

subtribe Leucanthemopsidinae Oberpr. & Vogt

5 genera | 14 species | S Europe, N Africa Castrilanthemum (1)
Hymenostemma (1)

* pales absent Leucanthemopsis (9)

- unpolarised endothecial tissue Phalacrocarpum (2)

Prol 1
 medifixed hairs rolongoa (1)
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Leucanthemopsis longipectinata (Font Quer) Heyw.




Anthemideae Cass.

subtribe Leucanthemopsidinae Oberpr. & Vogt
Polyploidy in Leucanthemopsis (Girou) Heywood

L. alpina (L.) Heywood (2x, 4X, 6X) Pyrenees, Alps, Apennines, Carpathians
L. pallida (Mill.) Heywood (2x, 4X) Iberian Peninsula

L. flaveola (Hoffmanns. & Link) Heywood (4x) NW lberian Peninsula

L. pectinata (L.) G. Lopez & C. E. Jarvis (2x) Sierra Nevada (Spain)

L. pulverulenta (Lag.) Heywood (2x) Central Spain

L. longipectinata (Font Quer) Heywood (6x) Rif Mountains (Morocco)

Tomasello et al. (2015, 2019), Tomasello & Oberprieler (2017)



Anthemideae Cass.

subtribe Leucanthemopsidinae Oberpr. & Vogt
Polyploidy in Leucanthemopsis (Girou) Heywood

Leucanthemopsis alpina (L.) Heywood
* subsp. alpina (2n = 2x, 4x, 6x = 18, 36, 54)
* subsp. cuneata (Pau) Heywood (2n = 6x = 54)

* subsp. minima (Vill.) Holub (2n = 4x = 36)

* subsp. tatrae (Vierh.) Holub (2n = 2x =18)
* subsp. tomentosa (2n = 2x =18)

var. pseudotomentosa (Fiori) Marchi (2n = 2x =18)

3 g DL-MH
N subsp.alpina
o a var.pseudotomentosa |
S 7/ subsp.minima
* 111 supsp.atrae 9

subsp.tomentosa 3
v &=  subsp.cuneata

QOutgroup

P

cpDNA (psbA-trnH, trnC-petN) Tomasello et al. (2015. 2019), Tomasello & Oberprieler (2017)



Anthemideae Cass.

subtribe Leucantheminae Bremer & Humphries

11 genera | 75 species | Europe, Siberia, N Africa Chlamydophora (1)
Chrysanthoglossum (2)
* pales absent Coleostephus (3)
« unpolarised endothecial tissue Daveaua (1)
- basifixed hairs (— medifixed) Glossopappus (1)
Heteromera (2)
: *X=9 Leucanthemum (45)
B - vallecular resin ducts Mauranthemum (4)
[ Otospermum (1)
Plagius (3)
danthemum (15)
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Rhodanthemum catananche (Ball) Wilcox et al
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Rhodanthemum spec. Leucanthemum spec.







Anthemideae Cass.

subtribe Leucantheminae Bremer & Humphries
Polyploidy, reticulate evolution, and species delimitation in Leucanthemum and Rhodanthemum

LEUCANTHEMUM RHODANTHEMUM
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20 diploid and 25 polyploid species 15 diploid species



Anthemideae Cass.

subtribe Leucantheminae Bremer & Humphries
Polyploidy, reticulate evolution, and species delimitation in Leucanthemum and Rhodanthemum

[ T T Ursinia anthemoides
Artemisia vulgaris
/1 1.0 | T T T Nivellea nivellei
A 1.0 Orospermum glabrum
I B T . . Heteromera fuscata
1.0

Heteromera philaenorum
Daveaua anthemoides
Chrysanthoglossum deserticola
C hrj'samhog:‘ossum :ry‘im atum
Coleastephus myconis

Plagius flosculosus

Plagius maghrebinus
Caleostephus multicaulis
Glossopappus macrotus
Mauranthemum gaetulum
Maurantl) m decipiens
Mavranthemum paludosum subsp. ebusitanum
Mauranthemum paludosum subsp. paludosum
L. gracilicaule

L. rowndifolium

L. burnatii

L. virgatum

L. laciniatum

L. tridactylites

L. lithopolitanicum

L. graminifolium

‘L. vulgare®

*L. eliasii*

“L. pluriflorum®

L. halleri

L. monspeliense

L. legraeanum

L. ligusticum
Ch;’amydophom tridentata
“R. maresit*

R. hosmariense

R. laouense

“R. spec.’

R. quezelii

R. arundanum

R. redieri

“R. catananche*

“R. atlanticum®

“R. depressum HA1*

“R. depressum HA2*

“R. depressum AA®

R. kesticum

“R. gavanum®

“R. ifniense*
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*BEAST chronogram of subtribe Leucantheminae
- (4 nuclear + 3 plastid markers 2 callbratlon points, Leucanthemum diploids) '

40 35 30 25 20 15 10 5 0

EOCENE OLIGOCENE MIOCENE PLIOCENE |QUATERNARY

Wagner et al. (2019) New Phytologist 223: 2039-2053.




Anthemideae Cass.
subtribe Leucantheminae Bremer & Humphries
Polyploidy, reticulate evolution, and species delimitation in Leucanthemum and Rhodanthemum

‘R. catananche*

‘R. atlanticum*
‘R. depressum HA1*

> BI12 ‘R. depressum HA2®
> B20 0.98 0.90 ‘R. depressum AA*
> D18 . 0.98 R. kesticum
> ITS > piDNA
] 0.79 ‘R. gayanum*
5.0E-4 5.0E-4 ‘R. ifniense"

*BEAST and JML analyses, 9 nuclear + 5 plastid markers

Homoploid hybridisation patterns Wagner et al. (2019) New Phytologist 223: 2039-2053.



Anthemideae Cass.

subtribe Leucantheminae Bremer & Humphries

22X

L. lacustre
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b, 74 burhat{
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L catalaunicum L. montserratianum L. pachyphyllum L. glaucophyllum
8x
L. favargeri L. heterophyllum L. platylepis L. esterellense L. illyricum
6x
L. atratum L. aligulatum L. maestracense L. margaritae L. sylvaticum L. merinoi L. adustum L. pallens

L. chloroticum L. coronopifolium L. corsicum L. visianii

L. ircutianum L. pseudosylvaticum L. delarbrei L. meridionale

2X

L. laciniatum L. vulgare L. virgatum L. tridactylites L. gracilicaule L. gaudinii L. rotundifolium L. pluriflorum L.halleri
L. legraeanum L. pyrenaicum L. cacuminis L. burnatii L. gallaecicum L. graminifolium L. lithopolitanicum L. monspeliense L. ligusticum L. ageratifolium L. eliasii



Anthemideae Cass.

subtribe Leucantheminae Bremer & Humphries

L. cacuminis

62-01 L. pluriflorum
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Species delimitation in Leucanthemum tetraploids Ott et al. (in prep.)



Anthemideae Cass.

subtribe Leucantheminae Bremer & Humphries

L. graminifolium

oo L. rotundifolium .
{\ r\ @ L. gracilicaule

L. coronopifolium (6x) L. atratum (6x)

508
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L. tridactylites (2x)

L. tenuifolium (6x)

L. burnatii

NeighborNet (SPLITSTREE) based on GBS data (9,852 loci, 324,131 SNPs)

Species delimitation in the Leucanthemum atratum-group Dorfner et al. (in prep.)



Anthemideae Cass.

subtribe Santolininae Willk.

5 genera | 23 species | S Europe, N Africa, SW Asia Chamaemelum (2)
Cladanthus (5)
Mecomischus (2)
_ o Rhetinolepis (1)
f,.‘.J - unpolarised endothecial tissue Santolina (13)

* basifixed hairs (— medifixed)
*Xx=9

* pales present

* pericarp thin

» saccate tubular florets
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9 O Wlklm dia dommans \ / 7
Santolina cham aecyparlssus L. Chamaemelum spec. Cladanthus spec.




Anthemideae Cass.

subtribe Glebionidinae Oberpr. & Vogt

4 genera | 29 species | S Europe, N Africa, Macaronesia Argyranthemum (25)
Glebionis (2)
Heteranthemis (1)
Ismelia (1)

* pales absent

« unpolarised endothecial tissue
* basifixed hairs

*X=9

» achenes laterally compressed

©Schonfeldef: . s N

' L, TS R N Argyranthemum foeniculaceum (Willd.) Webb ex Sch.Bip.
Ismelia carinata (Schousb.) Sch.Bip.

© Oberprieler et al. (2007)
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