
Mediterranean plant karyological data – 35

Georgia Kamari (ed.)1, Cesar Blanché (ed.)2, Sonja Siljak-Yakovlev (ed.)3, 9,
Teresa Garnatje4, Ivan Pérez-Lorenzo4, Joan Vallès5, Fatima Pustahija6,
Najat Takvorian7, 3, Stéphanie Le Prieur8, 3 & Edina Muratović9

1Botanical Institute, Section of Plant Biology, Department of Biology, University of Patras, GR-265 00 Patras,
Greece. E-mail: kamari@upatras.gr
2IRBio-GReB, Laboratori de Botànica, Facultat de Farmàcia i Ciències de l’Alimentació, Universitat de
Barcelona, Av. Joan XXIII 27-31, 08028 Barcelona, Catalonia, Spain. E-mail: cesarblanche@ub.edu
3Université Paris-Saclay, CNRS, AgroParisTech, Ecologie Systématique et Evolution, 91190 Gif-sur-Yvette,
France. E-mail: sonia.yakovlev@universite-paris-saclay.fr
4Institut Botànic de Barcelona, IBB (CSIC-CMCNB). Passeig del Migdia s.n., 08038 Barcelona, Catalonia,
Spain. E-mails: tgarnatje@ibb.csic.es; iperez@ibb.csic.es
5Laboratori de Botànica – Unitat associada al CSIC, Facultat de Farmàcia i Ciències de l’Alimentació - IRBio,
Universitat de Barcelona, Avinguda Joan XXIII 27-31, 08028 Barcelona, Catalonia, Spain. E-mail:
joanvalles@ub.edu
6Faculty of Forestry, University of Sarajevo, Zagrebačka 20, 71000 Sarajevo, Bosnia and Herzegovina. E-mail:
f.pustahija@sfsa.unsa.ba
7, 3Sorbonne Université, UFR Sciences de la Vie, UFR927, 4 Place Jussieu, 75005 F-75252 Paris Cedex 05, France.
E-mail: najat.takvorian@sorbonne-universite.fr; najat.takvorian@universite-paris-saclay.fr
8, 3Université Paris-Saclay, CNRS, AgroParisTech, Ecologie Systématique et Evolution, 91190, Gif-sur-Yvette,
France. E-mail: stephanie.le-prieur@universite-paris-saclay.fr
9 Faculty of Sciences, Department of Biology, University of Sarajevo, Laboratory for research and protection of
endemic resources, Zmaja od Bosne 33-35, 71000 Sarajevo, Bosnia and Herzegovina. E-mail:
edina.muratovic@pmf.unsa.ba

Article history: Received 5 November 2025; received in revised form 10 November 2025; accepted 4 December
2025; published 31 December 2025.
________________________________________________________________________________________
All materials for the chromosome column have to be submitted to: Georgia Kamari (kamari@upatras.gr), Cesar

Blanché (cesarblanche@ub.edu), Sonja Siljak-Yakovlev (sonia.yakovlev@universite-paris-saclay.fr).
If you wish to cite the entire article, the following citation format is recommended: Kamari, G., Blanché, C.,

Siljak-Yakovlev, S., Garnatje, T., Pérez-Lorenzo, I., Vallès, J., 2025: Mediterranean plant karyological data -
35. – Fl. Medit. 35: 293-308. https://doi.org/10.7320/FlMedit35.293

If you wish to cite a single contribution, the following citation format is recommended: Garnatje, T., Pérez-
Lorenzo, I., Vallès, J. & Siljak-Yakovlev, S. 2025: Mediterranean plant karyological data - 35/1: Contribution
to the karyological knowledge of some representatives of the family Asteraceae in the Pyrenean flora, III. In:
Kamari, G., Blanché, C. & Siljak-Yakovlev, S. (eds) & al., Mediterranean plant karyological data - 35. – Fl.
Medit. 35: 293-308. https://doi.org/10.7320/FlMedit35.293

                                                                                                                                                

Fl. Medit. 35: 293-308
https://doi.org/10.7320/FlMedit35.293

Version of Record published online on 31 December 2025



Mediterranean plant karyological data – 35/1

Contribution to the karyological knowledge of some representatives of

the family Asteraceae in the Pyrenean flora, III

T. Garnatje, I. Pérez-Lorenzo, J. Vallès, S. Siljak-Yakovlev

Abstract

General distribution, localities, chromosome numbers, ploidy levels, and selected

previous chromosome counts are provided for eight taxa belonging to the Asteraceae
family growing in the Pyrenees.

Keywords: Anacyclus, Chondrilla, Cota, chromosome number, distribution, Crepis,
Erigeron, ploidy level, Scorzoneroides, Sonchus, Urospermum.

Introduction

Asteraceae or Compositae are one of the biggest plant families in the World and,
consequently, are among those more studied from many different points of view. It is
also highly species rich the Pyrenees, and various ongoing projects focus on them in
this area. Chromosome numbers and ploidy levels are two basic karyological and cyto-
genetic characters, which are crucial for understanding the processes undergone by the
species constituting the flora in any area.

This is the third paper published in this section, following Garnatje & al. (2023,
2024), aiming at increasing the current karyological datasets by providing additional
information about chromosome numbers and ploidy levels of some taxa, some of them
reported for the first time in populations of the Pyrenean area. To verify previous or
complementary counts, we have consulted the Index to chromosome numbers in
Asteraceae database (https://togodb.biosciencedbc.jp/db/index_chr_num_aster-
aceae#en, Semple & Watanabe 2023), and the Chromosome database of the flora of the
Catalan Countries (https://sites.google.com/view/cromocat/home?authuser=0, Simon
& al. 2023).

All plants studied have been collected in the Catalan Pyrenees (Iberian Peninsula),
including their low-altitude foothills. Vouchers have been deposited in the herbarium
BC, of the Botanical Institute of Barcelona. The information provided about their tax-
onomic status, general distribution area and ecology has been obtained in all cases
from Plants of the World Online (POWO, https://powo.science.kew.org, accessed
November 22, 20245) and Flora iberica (Devesa & al. 2014; Talavera & al. 2016;
Benedí & al. 2019), and the Flora manual dels Països Catalans (Bolòs & al. 2005) has
also been consulted.
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2051. Anacyclus clavatus (Desf.) Pers. ― 2n = 2x = 18 (Fig. 1A).

Hs: Catalonia, Alt Empordà, Avinyonet de Puigventós, surroundings of la Torre farmhou-
se, alt. 70 m, 42° 14' 37" N, 2° 54' 29" E, 8 Aug 2024, leg. J. Vallès (BC).

The native range of this annual species, growing primarily in the subtropical biome,
is the Canary Islands (Lanzarote) and the Mediterranean region. It grows along roadsides
between 0 and 1100 m a.s.l. 

Although all studies on A. clavatus report a constant n = 9 or 2n = 18 chromosome num-
ber, two genetically distinct groups appear to exist, differing significantly in genome size.
Based on the species’ distribution, the current population falls within the so-called “GC1”
group (Agudo & al. 2023), which is distributed across the central-northern Iberian
Peninsula and is characterized by a genome size exceeding 2C = 10 pg DNA (Agudo & al.
2019; Pérez-Lorenzo in prep.). This count, agreeing with the previous ones, is the first one
in the Pyrenean area (https://sites.google.com/view/cromocat/home?authuser=0), accessed
November 15, 2025).

2052. Chondrilla juncea L. ― 2n = 2x = 15 (Fig. 1B). 

Hs: Catalonia, Alt Empordà, Avinyonet de Puigventós, roadside close to a field, near
Mas Pau farmhouse, alt. 90 m, 42° 14' 14" N, 2° 54' 17" E, 16 Aug 2024, leg. J.
Vallès (BC).

The native range of this species is Canary Islands, Europe to central Asia and Arabian
Peninsula. It is a perennial and grows primarily in the temperate biome, along roadsides
between 0 and 1250 m a.s.l.

Several chromosome numbers have been reported for this species, among which the
current one (2n = 15), in some cases presented as 2n = 14 + 1B. Counts suggesting poly-
ploidy (n = 15) have also been published, as well as diploid 2n = 14 (https://togodb.bio-
sciencedbc.jp/db/index_chr_num_asteraceae#en, accessed November 18, 2025). Battaglia
(1949) reports 2n = 15, indicating alterations in meiosis, with only univalents in diakinesis.
The present count is the first one in the Pyrenean area (https://sites.google.com/view/cro-
mocat/home?authuser=0), accessed November 15, 2025).

2053. Cota triumfetti (L.) J.Gay  ― 2n = 2x = 18 (Fig. 1D).

Hs: Catalonia, Ripollès, Feitús, alt. 1268 m, 42°21'05"N, 2°21'09"E, 7 Aug 2021, leg. T.
Garnatje (GR 746) (BC).

The native range of this biennial or perennial species, growing primarily in the temper-
ate biome, encompasses from Europe to Iran. In the Pyrenees, this species grows between
50 and 1800 m a.s.l.
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The present chromosome number agrees with those previously published for this taxon,
including one from the Iberian area (González & Elena-Rosselló 1986 and references
therein, as Anthemis triumfetti DC.), but no counts were known to date from the Pyrenees
(https://sites.google.com/view/cromocat/home, accessed November 18, 2025). The same
authors also reported 2n = 18 for a variety (A. triumfetti var. aligulata (Losa) J.Sánchez),
for which they also found 2n = 26 (27), suggesting a triploid level.

2054. Crepis bursifolia L. ― 2n = 2x = 8 (Fig. 1C).

Hs: Catalonia, Alt Empordà, Avinyonet de Puigventós, surroundings of la Torre farmhou-
se, alt. 70 m, 42° 14' 37" N, 2° 54' 29" E, 8 Aug 2024, leg. J. Vallès (BC).

This taxon is distributed all along western Mediterranean including the Iberian Peninsula
(https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:199744-1, accessed November
13, 2025), and North Africa, where its populations represent natural occurrences (López & al.
2013). In Catalonia, the species was collected for the first time by Sennen in 1917 (BC-Sennen
878361). 

This chromosome number agrees with numerous previous counts from different areas
(https://togodb.biosciencedbc.jp/db/index_chr_num_asteraceae#ja, accessed November 12,
2025), including the classical monograph of the genus Crepis by Babcock (1947). However,
Berjano & al. (2014) reported two ploidy levels (2n = 2x = 8 and 2n = 4x = 16) in Moroccan
populations. This is the first report of the chromosome number of this taxon in a Pyrenean area
population (https://sites.google.com/view/cromocat/home, accessed November 12, 2025).

2055. Erigeron acris L. ― 2n = 2x = 18 (Fig. 2A).

Hs: Catalonia, Ripollès, La Farga, Queralbs, alt. 1332 m, 42° 21' 06.3" N, 2° 10' 25.9" E,
15 Aug 2021, leg. Iván Pérez-Lorenzo (IPL 408) (BC).

The native range of this biennial or perennial species, which grows primarily in the tem-
perate biome, is basically North America and Eurasia. It is found from 600 (occasionally
less, until 100) to 1500 (occasionally more, up to 2200) m a.s.l.

Several counts (in some cases as Erigeron acer L.) previously recorded for this taxon
agree with the present one, even if in some cases the number is indicated as 2n = ca. 18. A
tetraploid 2n = 36 count has also been published. To date, no reports from the Pyrenean
area were available (https://sites.google.com/view/cromocat/home, accessed November
15, 2025).

2056. Scorzoneroides duboisii (Sennen ex Widder) Greuter ― 2n = 2x = 12 (Fig. 2B). 

Hs: Catalonia, Ripollès, Bastiments, alt. 2371 m, 42° 25' 13" N, 2° 14' 57" E, 18 Aug 2023,
leg. J. de Montaigne, T. Garnatje (GR899bis), O. Hidalgo & I. Pérez-Lorenzo (BC). 
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Fig. 1. Mitotic metaphase chromosome plates: A, Anacyclus clavatus, 2n = 18; B, Chondrilla juncea,
2n = 15; C, Crepis bursifolia, 2n = 8; D, Cota triumfetti, 2n = 18. – Scale bars = 10 μm.



The distribution area of this perennial herb, which grows primarily in the temperate
biome, is limited to the Pyrenean (Andorra, France, Spain) and the Cantabrian (Spain)
ranges.

The chromosome number here reported agrees with a few previous counts in this
species (as Leontodon duboisii (Sennen ex Widder)). One of them is from a population
from the same Catalan district as the present one, but located at much lower altitude, 1400
m a.s.l. (Izuzquiza & Nieto Feliner 1991).

2057. Sonchus oleraceus L. ― 2n = 2x = 32 (Fig. 2C).

Hs: Catalonia, Ripollès, Setcases, camí de Tregurà, alt. 1267 m, 42° 22' 29" N, 2° 18' 00"
E , 13 Aug 2023, leg. T. Garnatje (GR 881) & J. Luque (BC).

The native range of this annual or biennial species, growing primarily in the temperate
biome, is basically Europe and northern and central Africa, and the Mediterranean basin,
being introduced in many Asian, African, American and Oceanian areas. It grows between
0 and 1500 m, often in cultivated fields and ruderal grasslands. 

Numerous counts on this taxon offer a variety of chromosome numbers
(https://sites.google.com/view/cromocat/home, accessed November 16, 2025). Some of
them (n = 16 or 2n = 32) are coincidental with the present one and suggest a basic chro-
mosome number of x = 8 or, since no n = 8 or 2n = 16 counts are recorded, x = 16, the
latter probably fruit of an old event of polyploidy. The recorded 2n = 64 would indicate a
higher polyploid cytotype. Conversely, some available counts (n = 9, n = 18, 2n = 18, 2n
= 36) would indicate x = 9 as a basic chromosome number, with n = 10 suggesting x = 10.
Further research with detailed karyotype analysis, completed with genome size data,
would shed light on this diversity of chromosome numbers attributed to this species. The
present count is the first one in the Pyrenean area (https://sites.google.com/view/cromo-
cat/home, accessed November 16, 2025).

2058. Urospermum dalechampii (L.) Scop. ex F.W.Schmidt  ― 2n = 2x = 14 (Fig. 2D).  

Hs: Catalonia Alt Empordà, Avinyonet de Puigventós, roadsides near the hermitage of
Santa Eugènia, alt. 62 m, 42° 14' 23" N, 2° 55' 02" E, 8 Aug 2024, leg. J. Vallès (BC).

The native range of this perennial herbaceous species, growing primarily in the subtropical
biome, is western and central Mediterranean region. It grows from 0 to 1100 m a.s.l., particu-
larly in mesoxerophilous pastures, wastelands, roadsides and ruderal places.

Our count is coincidental with those already published for this taxon (Larsen 1956; Pellicer
& al. 2022, and references therein). The same chromosome number (n = 7) was counted in a
population of the same low altitude Pyrenean foothill Catalan district (Luque & al. 1984), locat-
ed at 6 km from the present one. 
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Chromosome numbers and ploidy levels in selected Asteraceae from

the Western Balkans, part I

S. Siljak-Yakovlev, F. Pustahija, N. Takvorian, S. Le Prieur & E. Muratović

Abstract

Chromosome numbers, ploidy levels and metaphase plates are reported for seven
Asteraceae (Compositae) species from Bosnia and Herzegovina (Arctium lappa,
Buphthalmum salicifolium, Cirsium eriophorum, Cota tinctoria, Hieracium saban-
dum, Lapsana communis, Tripleurospermum inodorum) and one species from
Croatia (Urospermum picroides). Detailed localities (including GPS coordinates) of
the collected material are also provided, along with a general overview of the distri-
bution of the species studied.

Keywords: Karyology, Arctium, Buphthalmum, Cirsium, Cota, Hieracium, Lapsana,
Tripleurospermum, Urospermum, Bosnia and Herzegovina, Croatia.

Introduction

In an upcoming project focused on the Asteraceae of the Western Balkans, one of the
initial steps will be to determine the chromosome number, ploidy level, and genome size
for as many species as possible. These essential biological characteristics are crucial for
conducting a thorough study of the regional flora. 

The chromosome numbers identified in this study are compared with those previously
reported in the relevant literature.

To verify the previously reported chromosome number for the studied species, we con-
sulted the existing chromosome counts databases: Rice & al. 2015), which includes the
Index to chromosome numbers in Asteraceae database
(https://togodb.biosciencedbc.jp/db/index_chr_num_asteraceae#en, Semple & Watanabe
2023); Fedorov (1969); IPCN by Goldblatt & Johnson (1979). 

The information on the taxonomic status and general distribution area of the studied
species has been sourced from Plants of the World Online (POWO,
https://powo.science.kew.org). We checked all these databases on November 2025. The
vouchers for all collected species have been deposited in the herbarium of the Laboratory
for research and protection of endemic resources at the Faculty of Sciences, University of
Sarajevo (HOBY_ GeSDaBaF).

The results obtained from the studied species, along with the data on their genome sizes
currently being collected, will enhance the existing database on Balkan flora: Genome Size
Database of Balkan Flora (GeSDaBaF) (http://www.pmf.unsa.ba/gesdabaf).
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2059. Arctium lappa L. ― 2n = 36 (Fig. 1A).

BH: Mt. Igman, limestones, 43° 44' 22'' N, 18° 16' 30'' E, 1256 m a.s.l., 13 Sept 2023, leg.
E. Muratovic & F. Pustahija (HOBY_ GeSDaBaF).

Arctium lappa L. is a perennial plant that grows primarily in the temperate biome, with
a native range in Temperate Eurasia (POWO 2025).

A previously reported chromosome number for the species was 2n = 18 (Astanova
1989) and 2n = 36 (Probatova & al. 2006; Ankova & Zykova 2017; Bhatt & al. 2025),
where the tetraploid cytotype (2n = 36) is the most common and which we also found in
the population of Mt. Igman from Bosnia.

2060. Buphthalmum salicifolium L. ― 2n = 20 (Fig. 1B).

BH: Mt. Igman, limestones, 43° 45' 55'' N, 18° 14' 54'' E, 1209 m a.s.l., 13 Sept 2023, leg.
E. Muratovic & F. Pustahija (HOBY_ GeSDaBaF). 

Buphthalmum salicifolium L. is a perennial plant growing primarily in the temperate
biome, with a native range in Central & South Central Europe (POWO 2025).

The most frequent chromosome number reported for the species was 2n = 20
(Druskovic & Lovka 1995; Temsch & al. 2010). While Bechi & al. (1996) reported a chro-
mosome number of 2n = 22. Οur study found the chromosome count to be 2n = 20.

2061. Cirsium eriophorum (L.) Scop. ― 2n = 34 (Fig. 1C).

BH: Mt. Trebević, limestones, 43° 47' 45'' N, 18° 30' 36'' E, 1155 m a.s.l., 12 Sept 2023,
leg. E. Muratovic & F. Pustahija (HOBY_ GeSDaBaF).

Cirsium eriophorum (L.) Scop. is a perennial plant that primarily grows in the temperate
biome, with a native range extending from Europe to Turkey (POWO 2025).

The chromosome count observed in this study, 2n = 34, aligns with existing literature
(Bures & al. 2004; Bennet & Leitch 2011).

2062. Cota tinctoria (L.) J. Gay ― 2n = 36 (Fig. 1D).
(Syn. Anthemis tinctoria L. 1753)

BH: Dariva, Sarajevo, limestones, 43° 51' 31'' N, 18° 26' 48'' E, 574 m a.s.l., 27 Sept 2023,
leg. E. Muratovic & F. Pustahija (HOBY_ GeSDaBaF).

Cota tinctoria (L.) J. Gay is a biennial or perennial plant that grows primarily in the
temperate biome. It is native to Europe, the Mediterranean, Western Asia, and naturalised
in scattered locations in North America (POWO 2025).
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Fig. 1. Mitotic metaphase chromosome plates: A, Arctium lappa, 2n = 36; B, Buphthalmum salicifo-
lium, 2n = 20; C, Cirsium eriophorum, 2n = 34; D, Cota tinctoria, 2n = 36. – Scale bars = 10 μm.



The tetraploid chromosome number 2n = 36, obtained in this study, is the first report on
the tetraploid level for this species. Previous reports indicated only diploid chromosome
number 2n = 18 (Blanché & al. 1985; Inceer & Hayirlioglu-Ayaz 2007).

2063. Hieracium sabaudum L. ― 2n = 3x = 27 (Fig. 2A).

BH: Lapišnica, Sarajevo, limestones, 43° 51' 10'' N, 18° 27' 47'' E, 609 m a.s.l., 27 Sept
2023, leg. E. Muratovic & F. Pustahija (HOBY_ GeSDaBaF).

Hieracium sabaudum L. is a perennial plant that mainly grows in the temperate biome,
with a native range from Europe to Turkey (POWO 2025).

Three chromosome numbers corresponding to three ploidy levels, 2n = 18, 27, and 36
have been reported for this species (Hrušovská-Osuská 1988; Chrtek 2004; Szelag &
Vladimirov 2005; respectively). In our population, we observed the triploid chromosome
number 2n = 3x = 27.

2064. Lapsana communis L. ― 2n = 14 (Fig. 2B).

BH: Lapišnica, Sarajevo, limestones, 43° 51' 10'' N, 18° 27' 47'' E, 609 m a.s.l., 27
Sept2023, leg. E. Muratovic & F. Pustahija (HOBY_ GeSDaBaF).

Lapsana communis L. is an annual plant that grows primarily in the temperate biome,
with a native range from Macaronesia, Europe to Siberia and Iran (POWO 2025).

The most frequently reported chromosome number for this species was 2n = 14 (Kiehn
& al. 1991; Gemeinholzer & Faustmann 2005; Garnatje & al. 2024), but 2n = 16 has also
been reported (Pak & Bremer 1995; Albers & Pröbsting 1998; Gemeinholzer & Faustmann
2005). Given that B chromosomes have been reported (Lövkvist & Hultgård 1999), the 2n
= 16 could be an erroneous count involving 2 B-chromosomes.

2065. Tripleurospermum inodorum (L.) Sch. Bip. ― 2n = 36 (Fig. 2C).

BH: Mt. Trebević, limestones, 43° 50' 36'' N, 18° 25' 28'' E, 869 m a.s.l., 12 Sept 2023,
leg. E. Muratovic & F. Pustahija (HOBY_ GeSDaBaF).

Tripleurospermum inodorum (L.) Sch. Bip. is an annual or biennial plant that grows pri-
marily in the temperate biome, with a native range from Europe to Siberia and Xinjiang
(POWO 2025).

Two chromosome numbers have been reported: diploids with a chromosome number of
2n = 18 (Carr & al. 1999; Certner & al. 2019) and tetraploids with a chromosome number
of 2n = 4x = 36 (Arora & Madhusoodana 1981; Samatadze & al. 1998; Inceer & al. 2018;
Certner & al. 2019). In our population, we found only tetraploid individuals.
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Fig. 2. Mitotic metaphase chromosome plates: A, Hieracium sabaudum, 2n = 27; B, Lapsana com-
munis, 2n = 14; C, Tripleurospermum inodorum, 2n = 36; D, Urospermum picroides, 2n = 10. – Scale
bars = 10 μm.



2066. Urospermum picroides (L.) F. W. Schmidt ― 2n = 10 (Fig. 2D).

Cro: Baćina, near Gradac, limestones, 43° 04' 55'' N, 17° 22' 00'' E, 58 m a.s.l., 16 May
2025, leg. S. Siljak-Yakovlev & M. Maksimović (HOBY_ GeSDaBaF).

Urospermum picroides (L.) F. W. Schmidt is an annual plant that grows primarily in the
subtropical biome, with a native range from Macaronesia, the Mediterranean to Iran and
the Arabian Peninsula (POWO 2025).

The chromosome number 2n = 10 have been reported several times (Vogt & Aparicio
1999; Baltisberger & Widmer 2006; Pellicer & al. 2022). We confirm the same chromo-
some number (2n = 10), which we also previously observed in two other populations from
Croatia (Vallès & al. 2017).

References

Ankova, T. V. & Zykova, E. Y. 2017: In K. Marhold & J. Kucera (eds): IAPT/IOPB chromosome
data 25. – Taxon 66(5): 1246-1252. https://doi.org/10.12705/665.29

Albers, F. & Pröbsting, W. 1998: In Wisskirchen, R. & Haeupler, H., Standardliste der Farn - und
Blütenpflanzen Deutschlands. – Bundesamt für Naturschutz & Verlag Eugen Ulmer, Stuttgart.

Arora, O. P. & Madhusoodana, K. J. 1981: Nature of tetraploidy in Matricaria inodora L. – Cytologia
46(4): 773-779.

Astanova, S. B. 1989: Khromosomnye chisla predstavitelej slozhnocvetnykh flory Tadzhikistana.
[Chromosome numbers of representatives of the family Compositae in the Tadzhikistan flora].
(in Russian). – In Tesizy II Symp. Plant Karyology, Novosibirsk, 89-91.

Baltisberger, M. & Widmer, A. 2006: Chromosome numbers of plant species from the Canary
Islands. – Bot. Helv. 116(1): 9-30. https://doi.org/10.1007/s00035-006-0739-x

Bechi, N., Corsi, G. & Garbari, F. 1996: Indagini biosistematiche sulla flora apuana. IV. Contribution
– Webbia 51: 31-57. https://doi.org/10.1080/00837792.1996.10670613

Bennett, M. D. & Leitch, I. J. 2011: Nuclear DNA amounts in angiosperm: targets, trends and tomor-
row. – Ann. Bot. 107(3): 467-590. https://doi.org/10.1093/aob/mcq258

Bhatt, N. F., Gupta, R. C., Yogita Bansal, Y., Gupta, S. & Singh, V. 2025: Male meiosis and chromo-
some numbers in seventeen species of tribe Cardueae from northwest Himalayas. – Cytologia
90(2): 109-117. https://doi.org/10.1508/cytologia.90.109

Blanché, C., Benedi, C. & Vallès-Xirau, J. 1985: Reports [In Löve, A. (ed.): IOPB chromosome num-
ber reports. LXXXVII]. – Taxon 34(2): 346-351.

Bures, P., Wang, Y.-F., Horova, L. & Suda, J. 2004: Genome size variation in Central European spe-
cies of Cirsium (Compositae) and their natural hybrids. – Ann. Bot. 94(3): 353-363.
https://doi.org/10.1093/aob/mch151

Carr, G. D., King, R. M., Powell, A. M. & Robinson, H. 1999: Chromosome numbers in Compositae.
XVIII. – Amer. J. Bot. 86(7): 1003-1013.

Certner, M., Kur, P., Kolar, F. & Suda, J. 2019: Climatic conditions and human activities shape
diploid-tetraploid coexistence at different spatial scales in the common weed
Tripleurospermum inodorum (Asteraceae). – J. Biogeogr. 46(7): 1355-1366.
https://doi.org/10.1111/jbi.13629

Chrtek, J., Mráz, P. & Severa, M. 2004: Chromosome numbers in selected species of Hieracium s.
str. (Hieracium subgen. Hieracium) in the Western Carpathians. – Preslia 76(2): 119-139.

306                                          Kamari (ed.) & al.: Mediterranean plant karyological data – 35



Druskovic, B. & Lovka, M. 1995: In IOPB chromosome data 9. – Int. Organ. Pl. Biosyst. Newslett.
(Zurich) 24: 15-19.

Fedorov, A. A. 1969: Chromosome numbers of flowering plants. – Academy of Sciences of the
USSR, V. L. Komarov Botanical Institute, Nauka, Leningrad.

Garnatje, T., Pérez-Lorenzo, I., Vallès, J. & Siljak-Yakovlev, S. 2024: Contribution to the karyologi-
cal knowledge of some representatives of the family Asteraceae in the Pyrenean flora, II. In:
Kamari, G., Blanché, C. & Siljak-Yakovlev, S. (eds) & al., Mediterranean plant karyological data
- 34. – Fl. Medit. 34: 358-364. https://doi.org/10.7320/FlMedit34.357

Gemeinholzer, B. & Faustmann, I. 2005: New chromosome counts for some Lactuceae
(Compositae). – Compos. Newsl. 42: 43-46.

Hrušovská-Osuská, Ľ. 1988: Karyological study of some taxa of the flora of the northern part of
Považský Inovec. Part I. – Acta Fac. Rerum Nat. Univ. Comen., Bot. 35: 69-79.

Inceer, H. & Hayirlioglu-Ayaz, S. 2007: Chromosome numbers in the tribe Anthemideae
(Asteraceae) from north-east Anatolia – Bot. J. Linn. Soc. 153(2): 203-211.
https://doi.org/10.1111/j.1095-8339.2007.00591.x

––, Garnatje, T., Hayırlıoğlu-Ayaz, S., Pascual-Díaz, J. P., Vallès, J. & Garcia, S. 2018: A genome
size and phylogenetic survey of Mediterranean Tripleurospermum and Matricaria
(Anthemideae, Asteraceae). – PLOS ONE 13(10): e0203762.
https://doi.org/10.1371/journal.pone.0203762

IPCN. Index to plant chromosome numbers. 1979 – Goldblatt P. & Johnson D. E. (eds) – Missouri
Botanical Garden, St. Louis. – http://www.tropicos.org [accessed October 2025]

Kiehn, M., Vitek, E., Hellmayr, E., Walter, J., Tschenett, J., Justin, C. & Mann, M. 1991: Beiträge
zur Flora von Österreich: Chromosomenzählungen. – Verh. Zool.-Bot. Ges. Wien 128: 19-39.

Lövkvist, B. & Hultgård, U.-M. 1999: Chromosome numbers in south Swedish vascular plants. –
Opera Bot. 137: 1-42

Pak, J. H. & Bremer, K. 1995: Phylogeny and reclassification of the genus Lapsana (Asteraceae,
Lactuceae). – Taxon 44(1): 13-21. https://doi.org/10.2307/1222673

Pellicer, J., Balant, M., Fernandez, P., Gonzalez, R. R. & Hidalgo, O. 2022: Morphological and geno-
me-wide evidence of homoploid hybridisation in Urospermum (Asteraceae). – Plants 11(2):

182. https://doi.org/10.3390/plants11020182
POWO. 2025: Plants of the World Online. – Facilitated by the Royal Botanic Gardens, Kew. –

https://powo.science.kew.org/ [accessed October 2025]
Probatova, N. S., Barkalov, Y. V. & Stepanov, N. V. 2006: Chromosome numbers of vascular plants

from nature reserves of the Primorsky Territory and the Amur River basin. – Bot. Žhurn.
(Moscow & Leningrad) 91(7): 1117-1134.

Rice, A., Glick, L., Abadi, S., Einhorn, M., Kopelman, N. M., Salman-Minkov, A., Mayzel, J., Chay,
O. & Mayrose, I. 2015: The Chromosome Counts Database (CCDB) – a community resource
of plant chromosome numbers. – New Phytol. 206: 19-26. https://doi.org/10.1111/nph.13191
[accessed October 2025]

Samatadze, T. E., Muravenko, O. V. & Zelenin, A. V. 1998: Comparison of C-banded chromosomes in
karyotypes of three species of the genus Matricaria L. – Genetika (Moscow) 34(12): 1720-1724.

Szelag, Z. & Vladimirov, V. 2005: Chromosome numbers of Polish Hieracia (Asteraceae). – Pol.
Bot. J. 50: 139-143.

Temsch, E. M., Temsch, W., Ehrendorfer-Schratt, L. & Greilhuber, J. 2010: Heavy metal pollution,
selection, and genome size: The species of the Žerjav study revisited with flow cytometry. –
J. Bot. 2010: 596542. https://doi.org/10.1155/2010/596542

Vallès, J., Malik, S., Gomez, M. & Siljak-Yakovlev, S. 2017: Contribution to knowledge about
nuclear DNA amounts in the family Asteraceae: first assessments in one genus and 12 species,

Flora Mediterranea 35 — 2025                                                                                        307



with chromosome counts for three taxa. – Bot. Serb. 41: 213-219.
https://doi.org/10.5281/zenodo.1026505

Vogt, R. & Aparicio. A. 1999: Chromosome numbers of plants collected during Iter Mediterraneum
IV in Cyprus. – Bocconea 11: 117-169.

308                                          Kamari (ed.) & al.: Mediterranean plant karyological data – 35



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


