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In the present study, mitotic chromosome numbers of 18 Tragopogon taxa from Turkey, including five endemic species,
were counted. The plant material originates from 30 populations. The chromosome numbers of 7. albinervis 2n = 12),
T dshimilensis (2n = 12), T. oligolepis (2n = 12), T. porrifolius subsp. abbreviatus (2n = 12) and T. subacaulis
(2n = 12) are reported for the first time. The chromosome numbers are published for the first time from Turkish
accessions, except for 7. coloratus, T. latifolius var. latifolius, T. reticulatus, and T. porrifolius subsp. longirostris. Of the
studied plants 13 taxa proved to be diploid (2n = 12) and five taxa tetraploid (2n = 24). The chromosome numbers
obtained from the present study are consistent with previous reports.
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Introduction

Tragopogon L. (Asteraceae) comprises nearly 150 spe-
cies mostly distributed in Europe and Asia (Bremer
1994; Soltis et al. 2004). It is one of the largest genera
of subtribe Scorzonerinae Dumort. (Mavrodiev et al.
2004) and is characterized by entire, parallel-veined
leaves, one rowed involucral bracts, and beaked achenes.
It is almost impossible to correctly identify Tragopogon
taxa without adequate knowledge of mature achenes and
color of ligules (Borisova 1964; Matthews 1975).

Tragopogon is represented by 79 species in Flora of
USSR (Borisova 1964), 37 species in Flora Iranica
(Rechinger 1977), and 20 species in Flora of Europe
(Richardson 1976). According to Matthews (1975),
Tragopogon is represented by 18 species in Turkey, but
this number reaches 25 together with doubtfully recorded
and recently described taxa (Coskungelebi and Giiltepe
2012). Seven of these taxa are endemic to Turkey and
the endemism rate is 33%.

Tragopogon is one of the most complicated plant
genera with a base chromosome number of x = 6
(Ownbey and McCollum 1954; Mavrodiev, Tancig et al.
2008). The taxonomic difficulties are caused by the high
morphological variation originating from hybridization
and presence of different ploidy levels (Ownbey 1950;
Mavrodiev, Tancig et al. 2008; Bell et al. 2012).
Although the majority of Tragopogon taxa are diploids,
several polyploids and/or polyploid cytotypes were also
recorded within the genus (Nazarova 1991; Soltis et al.
2004; Mavrodiev, Tancig et al. 2008). One of the earliest
studies related to Tragopogon chromosome numbers was
conducted by Poddubnaja-Arnoldi et al. (1935). They
reported that the chromosome numbers of 7. brevirostris

DC., T. dubius Scop., T. marginatus Boiss. & Bushe, and
T. porrifolius L. are 2n = 2x = 12 and of T cupani Guss.
ex DC. is 2n = 4x = 24. After the first chromosome
records, Winge (1938) investigated the cytogenetic
relationships between 7. porrifolius and T. pratensis L.
Ownbey (1950) confirmed the diploid chromosome num-
ber 2n = 2x = 12) in T dubius, T pratensis, and
T. porrifolius and reported tetraploid chromosome num-
ber 2n = 4x = 24) in T mirus Ownbey and 7. miscellus
Ownbey. Wilson (1983) carried out a comprehensive
cytological study on 27 species of Tragopogon from
different countries. Tragopogon coloratus C.A. Mey.,
T. latifolius Boiss. var. latifolius, and T. reticulatus Boiss.
& A. Huet in Wilson’s (1983) study were gathered from
Turkey and the chromosome numbers were reported as
2n = 2x = 12, 2n = 4x = 24, and 2n = 2x = 12,
respectively. In addition, the chromosome number of
T. longirostris Sch. Bip. var. longirostris from Turkey
was given as 2n = 2x = 12 by Oztiirk et al. (2009).
Chromosome number is an important character for
plant evolutionary studies and may provide information
on polyploidy and other genome changes (Guerra 2008;
Louzada et al. 2010). Chromosome reports from wild
populations are important to determine the chromosome
number (Stace, 2000). At the same time, counting should
be based on several cells from different wild populations
to remove abnormal chromosome numbers (Favarger
1978; Stace 2000). In addition, documentation of
chromosome number is a priority for the conservation of
the world’s plant genetic resources (Stace 2000). To date,
chromosome number data of only about 25% of
flowering plants have been determined (Stace 2000;
Garbari et al. 2012). Additionally, in spite of the great
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floristic richness of Turkey, only 15% of the vascular
plant taxa have been investigated in terms of chromo-
some number (Davis et al. 1988; Giiner et al. 2000).
Moreover, there are only a few reports of chromosome
counts from Turkish accessions of Tragopogon (Wilson
1983; Oztiirk et al. 2009), especially concerning the taxa
endemic to Turkey. During a taxonomic investigation of
Tragopogon in Turkey within a project supported by the
Scientific and Technological Research Council of Turkey
(TUBITAK), we also focused on chromosome counting
of the taxa.

Material and methods

Ripe achenes were collected from natural populations of
Tragopogon in Turkey and used both for the taxonomic
revision of the genus and karyological studies of the
taxa. Locality information is provided according to
grid square system used in Flora of Turkey (Davis
1965-1985). In this system, the map of Turkey has been
divided into 15 equal parts (squares) by three horizontal
and five vertical lines based on latitude and longitude.
Herbarium material is stored in the herbarium of
Karadeniz Technical University, Department of Biology
(KTUB) and a few specimens in the herbarium (SOM)
of the Institute of Biodiversity and Ecosystem Research,
Bulgarian Academy of Sciences. Locality information is
provided below. Root tips of germinating achenes were
used for chromosome counting. The root tips were pre-
treated with colchicine solution (0.01%) for 3 h at room
temperature, fixed in 3:1 absolute alcohol-glacial acetic
acid, hydrolyzed with 1 N HCI for 15 minutes at 60°C,
and stained with hematoxylin for 2 h at room tempera-
ture (Coskuncelebi and Vladimirov 2008). Stained root
tips were squashed in a drop of 45% acetic acid and
permanent slides were prepared with the standard liquid
nitrogen method. The best metaphase photographs,
enlarged 10x100, were taken using Leica DM 1000
microscope (Wetzlar, Germany) with a digital camera
Leica ICC 50 attachment. Chromosomes in mitotic meta-
phases were counted in at least 10 cells for each taxon.

Results and discussion

The chromosome number of each taxon is given below.
The names of the taxa follow Coskungelebi and Giiltepe
(2012). The species are arranged alphabetically.

Tragopogon albinervis Freyn & Sint.

This is a perennial plant and Irano-Turanian (Ir.-Tur.)
element growing on rocky slopes and in grassy places.
Endemic to Turkey, considered as LC according to
TUCN threat category (Ekim et al. 2000).

B7 Erzincan: Kemaliye, 1860 m, 4 July 2011,
Coskuncelebi & M. Giiltepe 234.

2n = 2x = 12 (Figure 1). This is the first
chromosome count for the species collected from the
type locality.

Tragopogon buphthalmoides (DC.) Boiss. var.
buphthalmoides

[Syn.: T. persicus Boiss., T. palaestinus Boiss., T. tasch-
kala Kuth.]

This taxon is perennial and Ir.-Tur. element. It grows
in cultivated fields and along roadsides.

A7 Giimiishane: between Giimiishane and Siran,
Karamustafa village, 1500 m, 15 July 2006, Coskungelebi
and Vladimirov 06-46 (KTUB; SOM 169850); B4
Ankara: between Ankara and Konya, 1073 m, 24
May 2010, Coskungelebi & M. Giiltepe 105 (KTUB)
(Figure 2).

2n = 4x = 24 (Figure 2). These are the first chromo-
some counts for the taxon from Turkish accessions. Both
populations studied proved to be tetraploid.

Tragopogon buphthalmoides (DC.) Boiss. var. latifolius
Boiss.

[Syn.: T plantagineus Boiss. & A. Huet.]

The plant is perennial and Ir.-Tur. element. It grows
in cultivated fields and along roadsides.

B9 Van: between Ercig-Van, 1680 m, 9 June 2011,
Coskuncelebi & M. Giiltepe 209 (KTUB).

2n = 4x = 24 (Figure 3). This is the first chromo-
some count for the taxon from a Turkish accession.

Tragopogon buphthalmoides is represented by two
varieties in the Turkish flora (Matthews 1975). Our
results for 7. buphthalmoides var. buphthalmoides and T.
buphthalmoides var. latifolius agree with the tetraploid
chromosome number of 7. buphthalmoides reported by
Wilson (1983). However, both tetraploid (2n = 4x = 24)
and hexaploid (2n = 6x = 36) cytotypes have been
reported for the species earlier (Nazarova 1991;
Mavrodiev, Tancig et al. 2008).

Tragopogon coloratus C.A. Mey.

This biennial plant is an Ir.-Tur. element and grows on
stony places and along roadside banks.

A7 Giimiighane: Zigana mountain, close to Zigana tun-
nel, 1650 m, 11 July 2006, Coskungelebi and Vladimirov
06-35 (KTUB; SOM 169851); A7 Giimiishane: between
Gilimiishane and Siran, Karamustafa village, 1500 m, 15
July 2006, Coskungelebi and Vladimirov 06-45 (KTUB;
SOM 169852); B7 Erzincan: Uziimlii, Uziimlii mountain,
1764 m, 9 July 2008, Coskuncelebi & M. Giiltepe 15
(KTUB), (Figure 4).

2n = 2x = 12 (Figure 4). The three studied popula-
tions are diploid. This chromosome number agrees with
a previous report from a Turkish accession (Wilson
1983). However, Nazarova (1991) reported both diploid
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Figures 1-6. Somatic metaphases in Tragopogon. (1) T. albinervis. (2) T. buphthalmoides var. buphthalmoides. (3) T. buphthalmoides
var. latifolius. (4) T. coloratus. (5) T. dshimilensis. (6) T. dubius. Scale bars: 20 pm.

(2n = 2x = 12) and tetraploid (2n = 4x = 24) chromo-
some numbers for 7. coloratus.

Tragopogon dshimilensis K. Koch

This taxon is a perennial plant and Euro-Siberian (Euro-
Sib.) element growing in grassy places and on roadside
banks. It is an endemic species to Turkey.

A7 Giimiishane: between Giuimiishane and Pazarcik,
1750-1800 m, 17 July 2006, Coskungelebi and
Vladimirov 06-52 (KTUB; SOM 169853); A8 Rize:
Ikizdere, Anzer 1982 m, 28 July 2011, Coskuncelebi &
M. Giiltepe 302 (KTUB), (Figure 5); A8 Rize: Ikizdere,
Cimil, 2022 m, 2 August 2012, Coskuncelebi & M.
Giltepe 432 (KTUB).

2n = 2x = 12 (Figure 5). This is the first
chromosome count for this species. The three studied
populations are indicated to be diploid.

Tragopogon dubius Scop.

[Syn.: T tauricus Klokov]
This is a biennial plant and one of the most wide-
spread species growing in fields and on roadside banks.
Al Canakkale: between Biga and Lapseki, 131 m,
17 May 2013, Coskungelebi & M. Giiltepe 439 (KTUB),
(Figure 6); B1 Balikesir: Edremit, Kazdagi, 1725 m, 11
July 2012, Coskungelebi & M. Giiltepe 383 (KTUB).

2n = 2x = 12 (Figure 6). Both populations studied
proved to be diploid. These are the first chromosome
counts for the species from Turkish accessions and the
results are consistent with previous studies from else-
where (e.g. Ownbey 1950; Wilson 1983).

Tragopogon graminifolius DC.
This is a perennial plant growing in grassy places.

A9 Kars: Kagizman, Zaraphane Village, 1430 m, 15
August 2011, Coskuncgelebi & M. Giiltepe 307 (KTUB).

2n = 2x = 12 (Figure 7). This is the first chromo-
some count from a Turkish accession of the species.
Tragopogon graminifolius was doubtfully recorded from
Turkey (Matthews 1975), but its distribution in Turkey
was confirmed by Coskungelebi and Giiltepe (2012).
Diploid (2rn = 2x = 12) and tetraploid (2n = 4x = 24)
cytotypes were reported for the 7. graminifolius by
Nazarova (1991), but we confirmed only the diploid
chromosome number.

Tragopogon latifolius Boiss. var. angustifolius Boiss.

This is a biennial plant and Ir.-Tur. element growing in
fields and on roadside banks.

C2 Mugla: Seki, Temel Village, 1160 m, 23 May
2012, Coskungelebi & M. Giiltepe 346 (KTUB).
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Figures 7-12. Somatic metaphases in Tragopogon. (7) T. graminifolius. (8) T. latifolius var. angustifolius. (9) T. latifolius var. lati-
folius. (10) T oligolepis. (11) T. porrifolius subsp. abbreviatus. (12) T. porrifolius subsp. eriospermus. Scale bars: 20 pm.

2n = 4x = 24 (Figure 8). This is the first chromo-
some count for the taxon.

Tragopogon latifolius Boiss. var. latifolius

This is a biennial plant and Ir.-Tur. element growing in
fields and on roadside banks.

C3 Konya: between Konya and Beysehir, 1549 m,
12 June 2009, Coskungelebi & M. Giiltepe 64 (KTUB).

2n = 4x = 24 (Figure 9). This count confirms earlier
reports for the taxon from Turkey (Wilson 1983).

Tragopogon latifolius is represented by two varieties
in the Turkish flora (Matthews 1975), both are deter-
mined as tetraploid in the present study. The chromo-
some number of 7. latifolius var. angustifolius is
reported here for the first time from a Turkish accession,
whereas the chromosome count for 7. latifolius var. lati-
folius confirms the earlier counting by Wilson (1983)
based on Turkish material. However, both diploid and
tetraploid cytotypes of 7. latifolius have been reported
from elsewhere (Nazarova 1991).

Tragopogon oligolepis Hartvig & Strid

This species is endemic to Turkey and considered as EN
according to IUCN threat criteria (Ekim et al. 2000).
The taxon is a perennial plant and Mediterranean ele-
ment growing in clearance of Pinus forest.

C2 Mugla: Koycegiz, Sandras Mountain, 1373 m, 23
June 2010, Coskungelebi & M. Giiltepe 133 (KTUB).

2n = 2x = 12 (Figure 10). This is the first chromo-
some count for this endemic species.

Tragopogon porrifolius L. subsp. abbreviatus (Boiss.)
Coskuncelebi & M. Giiltepe

[Syn.: T longirostris Sch. Bip. var. abbreviatus Boiss.]

This is a biennial plant growing in stony places,
fields, and on roadside banks. It is an endemic sub-
species to Turkey.

A7 Gilimiishane: Pirahmet, 1909 m, 04 July 2011,
Coskungelebi & M. Giltepe 230 (KTUB), A7
Gilimiishane: Siran, Tersun Mountain, 2000-2100 m, 15
July 2006, Coskungelebi and Vladimirov 06-47 (KTUB;
SOM 169854); C2 Denizli: Honaz Mountain, 1800 m,
13 July 2012, Coskuncelebi & M. Giiltepe 391(KTUB)
(Figure 11); C3 Isparta: Davraz Mountain, 1612 m, 14
July 2012, Coskungelebi & M. Giiltepe 398 (KTUB).

2n = 2x = 12 (Figure 11). These are the first
chromosome counts for the taxon.

Tragopogon porrifolius L. subsp. eriospermus (Ten.)
Greuter

[Syn.: T. eriospermus Ten., T. brachyphyllus (Boiss.)
Gand., T. porrifolius var. brachyphyllus Boiss.]



Downloaded by [Recep Tayyip Erdogan University] at 07:16 02 October 2015

Caryologia: International Journal of Cytology, Cytosystematics and Cytogenetics 197

The taxon is a biennial plant and Mediterranean
element growing in grassy places.

A2 Bursa: Mudanya, 237 m, 2 June 2011, Coskungelebi
& M. Giiltepe 178 (KTUB).

2n = 2x = 12 (Figure 12). This is the first count for
the taxon from a Turkish accession.

Tragopogon porrifolius L. subsp. longirostris (Sch.
Bip.) Greuter

[Syn. T. longirostris Sch. Bip.]

This is a biennial plant and one of the most wide-
spread species growing in fields and on roadside banks.

C2 Mugla: between Fethiye and Dalaman, Gogek
Pass, 327 m, 20 May 2011, Coskungelebi & M. Giiltepe
164 (KTUB), (Figure 13); A2 Bursa: Mudanya, 237 m,
02 June 2011, Coskuncelebi & M. Giiltepe 179 (KTUB).

2n = 2x = 12 (Figure 13). Both populations investi-
gated in the present study are diploid.

T. porrifolius is represented by three subspecies in the
Turkish flora: T porrifolius subsp. abbreviatus, T.
porrifolius subsp. eriospermus, and T. porrifolius subsp.
longirostris which all proved to be diploids. This is the
first chromosome count for the 7. porrifolius subsp.
abbreviatus. The chromosome number of 7. porrifolius
subsp. eriospermus is reported here for the first time from

16)

a Turkish accession, whereas for 7. porrifolius subsp.
longirostris the results reported here are congruent with
the previous reports of Oztiirk et al. (2009) from Turkey.

Tragopogon pratensis L. subsp. orientalis (L.) Celak.

The taxon is an annual or perennial plant and Euro-Sib.
element growing in grassy places and on roadsides.

A6 Tokat: between Tokat and Sivas, Kizilinis Pass,
1113 m, 22 May 2010, Coskungelebi & M. Giiltepe 99
(KTUB).

2n = 2x = 12 (Figure 14). This is the first count for
the taxon from a Turkish accession and the results are
consistent with previous studies from elsewhere (e.g.
Ownbey 1950; Wilson 1983).

Tragopogon pterocarpus DC.

[Syn.: T nachitschevanicus Kuth.]

This is a biennial plant and Mediterranean element
growing on rocky slopes.

B6 Kayseri: between Sariz and Gdoksun, Isik Moun-
tain, 2252 m, 14 July 2010, Coskuncelebi & M. Giiltepe
150 (KTUB); B6 Kahramanmaras: Goksun, 1952 m, 22
July 2011, Coskuncelebi & M. Giiltepe 274 (KTUB),

(Figure 15).

Figures 13-18. Somatic metaphases in Tragopogon. (13) T. porrifolius subsp. longirostris. (14) T. pratensis subsp. orientalis. (15)
T. pterocarpus. (16) T. pterodes. (17) T reticulatus. (18) T. subacaulis. Scale bars: 20 pm.
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2n = 2x = 12 (Figure 15). This is the first
chromosome count for the taxon from a Turkish acces-
sion. Both populations investigated proved to be diploid
and the results are consistent with a previous study
(Nazarova 1991).

Tragopogon pterodes Panci¢

This is a biennial plant growing in fields and stony
places.

B6 Sivas: between Sivas and Ulas, 1345 m, 7 July
2009, Coskungelebi & M. Giltepe 52 (KTUB),
(Figure 16); A4 Kirikkale: between Kirikkale and
Elmadag, Giirlevik Valley, 968 m, 23 June 2011,
Coskungelebi & M. Giiltepe 220.

2n = 2x = 12 (Figure 16). These are the first
chromosome counts for the species from Turkish acces-
sions. Both populations studied are diploid and the
results are consistent with counting of Wilson (1983).

Tragopogon reticulatus Boiss. & A. Huet

This is a perennial plant growing in grassy places and
on rocky slopes.

B9 Van: between Baskale and Hosap, Giizeldere
Pass, 2684 m, 20 July 2011, Coskuncelebi & M. Giiltepe
268 (KTUB).

2n = 4x = 24 (Figure 17). This is the first report of a
tetraploid chromosome number for the species from a
Turkish accession.

Nazarova (1991) revealed that 7. reticulatus included
diploid (2n = 2x = 12) and several polyploid cytotypes
(2n = 4x = 24, 2n = 6x = 36). However, Wilson (1983)
reported a diploid chromosome number for 7. reticulatus
counted from Turkish materials (Davis 22767) stored in
E!. But according to the authors of the present study, the
sample of Davis 22767 (E!) belongs to 7. graminifolius.
We report here for the first time a tetraploid chromosome
count (2n = 4x = 24) for T. reticulatus from a Turkish
accession.

Tragopogon subacaulis O. Schwarz

This is a perennial plant and Mediterranean element
growing in semi-calcareous places. The taxon is an ende-
mic species to Turkey and is considered as EN according
to IUCN threat categories and criteria (Ekim et al. 2000).

B1 Manisa: Spil Mountain, 1239 m, 22 May 2012,
Coskungelebi & M. Giiltepe 169 (KTUB).

2n = 2x = 12 (Figure 18). This is the first chromo-
some count for the species.

Conclusion

This study aimed to provide the chromosome numbers
and additional taxonomic data for the systematic
treatment of Tragopogon in Turkey. This is the first
detailed cytological study of the Turkish representatives

of Tragopogon. 1t is already known that Tragopogon
includes diploids, polyploids and polyploid cytotypes
(Wilson 1983; Nazarova 1991). However, the chromo-
some number reported for most species of the genus is
diploid, 2n = 12 (Soltis et al. 2004; Mavrodiev, Soltis
et al. 2008). In the present study the chromosome
numbers of 18 taxa of Tragopogon in Turkey were
established as follows: 13 taxa (72%) have diploid
somatic chromosome number (2n = 2x = 12), whereas the
remaining five taxa (28%) are tetraploids (2n = 4x = 24).
This is in agreement with the suggestion that most species
of Tragopogon are diploids (Soltis et al. 2004; Mavrodiev,
Soltis et al. 2008). However the obtained results in most
cases agree with the previous reports (Ownbey and
McCollum 1954; Wilson 1983; Nazarova 1991; Oztiirk
et al. 2009).
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