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Meiotic chromosome counts are reported for eight species of Cousinia belonging to sections Cynaroideae Bunge
and Stenocephalae Bunge. All counts are new to science. The new count for C. recurvata (sect. Stenocephalae),
modified the previous count and shows a uniform basic chromosome number of x = 13 for the section. Our
chromosome counts for the sect. Cynaroideae also support the unique basic chromosome number of x = 12 within
the section.
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INTRODUCTION

The genus Cousinia Cass. (Asteraceae) with 600-700
species (Susanna & Garcia-Jacas 2006) is one of the
largest genera of the family Asteraceae, and also one
of the larger genera of flowering plants (Frodin 2004).
Cousinia is also the largest genus of the Arctium group
of the tribe Cardueae subtribe Carduineae (Mabberley
1990, Haffner 2000, Susanna et al. 2003 a, b), which
also includes genera Arctium L. (11 species),
Hypacanthium Juz (3 species) and the monotypic genus
Schmalhausenia C. Winkl. All members of the Arctium
group are characterized by the following morphological
characteristics: twisted scale of receptacle, tigrine
surface of achenes, missing nectar and deciduous
pappus (Susanna et al. 2003b).

Cousinia as a part of the Arctium-Cousinia complex
consists of three subgenera (Tscherneva 1988): C.
subg. Cousinia (c. 600 species), C. subg. Cynaroides
Tscherneva (c. 20 species) and C. subg. Hypacanthodes
Tscherneva (c. 10 species). Several recent researches
(Susanna et al. 2008a, Lopez-Vinyallonga et al. 2009)
have shown that the Arctium group is monophyletic and

has two clear subdivisions: 1) the arctioid group which
contains the genera Arctium L., Hypacanthium Juz,
Schmalhausenia C. Winkl.,, C. subg. Cynaroides
Tscherneva and C. subg. Hypacanthodes Tscherneva.,
2) the cousinioid group which includes only C. subg.
Cousinia, supported by the Cousinia pollen type,
smooth and oblong pollen grain as well as chromosome
numbers of 2n=18, 20, 22, 24, and 26 (Sussana et al.
2003b). Whereas, all members of the arctioid group are
characterized by a diploid chromosome number of
2n=36 (Tscherneva 1985) and the Arctiastrum pollen
type, orbicular and spiny pollen grains (Susanna et al.
2003b).

According to Flora Iranica, Cousinia of the
region is divided to 12 groups and 57 sections on the
basis of plant duration (annual or perennial) and
morphological characteristics: plant spiny or not, leaves
decurrent or not, shape of leaves, median bracts
appendiculate or not, shape of bracts margin (smooth or
spinulose), number of flowers per head and corolla
color. But, there are many individual species that do
not fit into any sections (Rechinger 1972, 1979). On the
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basis of new investigations (Mehregan & Assadi 2009,
Assadi 2010) some new sections have been considered
for the genus and with considering the newly described
species, the species number of Cousinia in Iran is more
than 250, mainly occurred in the mountainous regions
of the area (Assadi 2010, Attar & Djavadi 2010, Attar
& Maroofi 2010, Attar & Ghahreman 2000, 2002,
2005, 2006 & 2007, Attar et al. 2001, 2002 & 2005,
Djavadi & Attar 2005, 2006 & 2009, Djavadi et al.
2006, 2007a & b, 2009; Mehregan & Kadereit 2008 &
2009, Mehregan et al. 2003, Mirtadzadini & Attar
2004, Mehregan & Assadi 2009, Mehregan et al. 2010,
Tscherneva et al. 2005).

According to Arnaold (1997), interspecific
hybridization plays an important role in evolution of
plants and it can be resulted in the formation of new
taxa. Just like other genera of Asteraceae (Stace 1991,
Rieseberg 1997), hybridization is also possible in
Cousinia. New recent investigations show that no
hybridization between Cousinia and the main clades of
the Arctium-Cousinia complex was found. Also, there
is no hybridization between annual and perennial
species of Cousinia. But, hybridization can occur
between species of different sections belonging to the
same clade or different clades (Mehregan & Kadereit
2009). Regarding to literature, some 30 hybrids and ca.
10 intermediate forms in this genus have been reported
(Rechinger 1950, 1972 & 1979, Tscherneva 1962,
Kamelin 1973, Mehregan & Kadereit 2009). With
removing the intermediate forms and considering the
number of hybrids only, in the case of all hybrids were
correctly were identified, interspecific hybridizations in
Cousinia is c. 7%, which in comparing with the total
species number of Cousinia, c. 600, is not considerable.
This shows that, interspecific hybridizations are not
more frequent in Cousinia (Mehregan & Kadereit
2009). With attention to the estimated ratio of
interspecific hybridizations in Cousinia and with
considering that no polyploidy has been reported for
Cousinia yet, therefore it seems that the role of
interspecific hybridizations for the evolution and
diversity of Cousinia is very minor (Mehregan &
Kadereit 2009).

Despite of high number of Cousinia in Iran with an
astonishing number of endemics, there are very few
counts in the literature. The main aim of the paper is to
contribute to the general knowledge of chromosome
counts in this genus.

MATERIALS AND METHODS

Floral buds of living plants were collected and
immediately fixed in the Piennar’s solution (ethanol;
chloroform; propionic acid; 6:3:2 v/v) for 24 hours,
transferred to 70% alcohol and stored under
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refrigeration. Slides were prepared by the squash
technique and cells were stained with 2% acetocarmine.
Digital photographs were taken using a Canon camera
(G5) mounted on a Zeiss microscope. The herbarium
vouchers are preserved in the “IRAN” herbarium
(Thiers 2008), table 1.

RESULTS AND DISCUSSION

In this study, the infrageneric classification is based on
that of Rechinger, presented in Flora Iranica (Rechinger
1972, 1979).

Cousinia sect. Cynaroideae Bunge

Cousinia arakensis Attar & Djavadi

Qom Prov.: Kakan, Fordow, 2160 m, 22.5.2010,
Djavadi & Ghanbari 54763 (IRAN), n = 12.

Meiosis showed 12 bivalents at metaphase I (Fig. 1).
This is the first chromosome count for this species.
Cousinia ardalensis Attar & Djavadi

Bakhtiari Prov.: Farsan to Shahr-e Kord, Cholicheh,
2065 m, 4.7.2009, Djavadi, Ghanbari & Torabi 53225
(IRAN), n = 12; Bakhtiari Prov.: Farsan, Deh
Cheshmeh, Pir-e Ghar, 2060 m, 5.7.2009, Djavadi,
Ghanbari & Torabi 53223 (IRAN), n= 12.

In our studies on two populations of this species,
besides 12 bivalents at metaphase I, 24 bivalents were
observed at anaphase I without segregation (Fig. 2).
This count is the first chromosome report for this
species.

Cousinia denaensis Attar & Djavadi

Kohkilouyeh va Boyer Ahmad Prov.: Sisakht, Bijan
pass, Dena protected region, 2450-3170 m, 3.7.2009,
Djavadi, Ghanbari & Torabi 53860 (IRAN), n=12.
Twelve bivalents were observed at metaphase I (Fig. 3)
and metaphase II (Fig. 4). This count is the first
chromosome count for this species.

Cousinia iranica C. Winkl. & Strauss.

Markazi Prov.: Arak, Abbas-abad, Shazand, Rasvand
mountains, 2000 m, 26.5.2010, Djavadi & Ghanbari
54766 (IRAN), n = 12.

Meiosis showed 12 bivalents at metaphase I (Fig. 5).
Chromosome segregation at anaphase I was 12-12 (Fig.
6). This is the first chromosome count for this species.
Cousinia straussii Hausskn. & C. Winkl.

Markazi Prov.: Arak, Moudar, 1830 m, 26.5.2010,
Djavadi & Ghanbari 54765 (IRAN), n = 12.

In this species, meiosis showed 12 bivalents at
metaphase 1 (Fig. 7), which is the first chromosome
count for this species.

Section Cynaroideae Bunge with ca. 90 species
(Tscherneva 1962, Rechinger 1972, 1979, Huber-
Morath 1975, Attar & Ghahreman 2006, Attar &
Djavadi 2010) is the largest section of the genus
Cousinia. All members belonging to this section are
Irano-Turkestanian elements and have a very limited
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Table 1. Chromosome number in Cousinia sect. Cynaroideae Bunge.

Taxon Previous count Present count References

C. arakensis n =12

C. ardalensis n=12

C. bekeri n=18 Chuksanova

C. barbeyi n=12 Djavadi & Attar 2010

C. behboudiana n=12 Ghaffari et al. 2006

C. calocephala n=12 Ghaffari 1986 & 1987, Ghaffari et
al. 2000

C. canescens 2n=24 Susanna et al. 2003

C. concinna n=12 Djavadi & Attar 2010

C. cymbolepis n=12 Ghaffari et al. 2000

C. denaensis n=12

C. farsistanica n=12 Djavadi & Attar 2010

C. hamadanensis n=12 Ghaffari et al. 2000

C. iranica n=12

C. keredjensis n=12 Ghaffari et al. 2006

C. khorramabadensis n=12 Ghaffari et al. 2000

C. kirrindica 2n=24 Afzal-Rafii 1980

C. kornhuberi 2n=24 Aryavand 1975, Afzal-Rafii 1980

C. kotschyi 2n=24 Afzal-Rafii 1980

C. lactiflora n=12 Ghaffari et al. 2000

C. lordeganensis n=12 Djavadi & Attar 2010

C. lyrata 2n=24 Tcherneva 1985

C. onopordioides 2n=24,n=12 Tcherneva 1985, Ghaffari et al.
2006

C. pergamacea n=12 Djavadi & Attar 2010

C. phyllocephala n=12 Ghaffari et al. 2000

C. purpurea 2n=24 Susanna et al. 2003

C. sagittata n=12 Ghaffari et al. 2000

C. straussii n=12

C. subinflata 2n=24 Afzal-Rafii 1980

C. verbasciflolia 2n=24 ,n=12 Ghaffari 1984, Ghaffari et al. 2000

C. zardkuhensis n=12 Djavadi & Attar 2010
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distribution area (Rechinger 1986), distributed in Iran
(77 species, Attar & Djavadi 2010), Iraq (17 species,
Rechinger 1972, 1979), Turkey (8 species, Huber-
Morath 1975), former Soviet Union (7 species,
Tscherneva 1962), Lebanon & Syria (3 species, Post
1933), Afghanistan (1 species, Rechinger 1972) and
Pakistan (1 species, Rechinger 1972). It seems that Iran
is the diversity center of the section, so that toward the
west and east the number of species is sharply reduced.
All members of this section are characterized by
decurrent leaves and appendiculate bracts. The section
is almost well known from cytological point of view.
On the basis of our results and those of other authors
(Aryavand 1975, Afzal-Rafii 1980, Ghaffari 1986 &
1987, Tscherneva 1985, Ghaffari et al. 2000 & 2006,
Susanna et al. 2003b, Djavadi & Attar 2010), which is
summarized in Table 1, it seems that this section has
only one basic chromosome number, x = 12. There is
only one exception of C. beckeri Trautv., which has 2n
= 18 according to Chuksanova in Fedorov (1969),
which seems to be erroneous.

Cousinia sect. Stenocephalae Bunge

Cousinia recurvata DC.

Bakhtiari prov.: Broujen, Faradonbeh, 2170 m,
21.6.2010, Djavadi & Ghanbari 54480 (IRAN), n=13.
Meiosis showed 13 bivalents at metaphase I (Fig. 8).
This count disagrees with the previous report of n=12
and 2n=24 by Afzal-Rafii (1980).

Cousinia tenuiramula Rech. f.

Esfahan prov.: between Zarrin Shahr and Shar-e Kord,
1860 m, 21.6.2010, Djavadi & Ghanbari 54482
(IRAN), n=13.

Besides, thirteen bivalents observed at metaphase I,
chromosome segregation at anaphase I was 13-13 (Fig.
9). This is the first chromosome count for this species.
Cousinia thamnodes Boiss. & Hausskn.

Esfahan prov.: Ferydon Shahr, Choghyourt, 2820 m,
20.6.2010, Djavadi & Ghanbari 54479 (IRAN), n=13.
Meiosis showed 12-12 + 12-12 monad segregation at
anaphase II (Fig. 10). This is the first chromosome
count for this genus.

Cousinia sect. Stenocephalae Bunge with nearly 40
species is the third largest section of Cousinia after
sections Cynaroideae Bunge and Alpinae Bunge and
the second largest section of the genus in Iran
(Tscherneva 1962, Rechinger 1972 & 1979, Huber-
Morath 1975, Djavadi & Attar 2006, Attar et al. 2005).
The species belonging to this section are distributed in
southwestern Asia from Turkmenistan to Lebanon. Iran
comprises so far 29 species, out of which 26 are
entirely endemic to the area. In the Flora of USSR, this
section is divided to three series, including seven
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species (Tscherneva 1962). But on the basis of
Rechinger’s classification, only species belonging to
the series Hypopolis Tscherneva, are considered within
the section Stenocephalae Bunge (Tscherneva 1962,
Rechinger 1972). Turkey has four species (Huber-
Morath 1975), Syria with three species and Iraq and
Lebanon each has only one species. Therefore, it seems
that Iran is the centre of diversity of this section too.
Cousinia sect. Stenocephalae Bunge is cytologically
well known (Table 2). According to our results and
those of other authors (Afzal-Rafii 1980, Tscherneva
1985, Ghaffari 1986, Ghaffari & Chariat-Panahi 1985,
Ghaffari & Djavadi 1998, Djavadi 2005, Ghaffari et al.
2006, Djavadi 2007, Djavadi & Attar 2010), it seems
that this section has only one basic chromosome
number, X = 13. There are only two counts, which
oppose with the other counts within the section: n = 12
and 2n = 24 in C. recurvata DC. by Afzal-Rafii (1980)
and 2n = 18 in C. hypopolia Bornm. & Sint. by
Chuksanova (see Fedorov, 1969). The new count for C.
recurvata (present study) and C. hypopolia (Djavadi &
Attar 2010) is n=13.
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Figs. 1-10. Meiosis in Cousinia spp.- 1: C. arakensis, mataphase I, n = 12; 2: C. ardalensis, anaphases I without
segregation (24); 3-4: C. denaensis, metaphase I and metaphase II, n = 12; 5-6: C. iranica, metaphase I, n = 12 and
anaphase 1 (12-12); 7: C. straussii, metaphase I, n = 12; 8: C. recurvata, metaphase I, n = 13; 9: C. tenuiramula,
anaphase [ (13-13); 10: C. thamnodes, anaphase II, showing 13-13 + 13-13 monad segregation.- Scale bar = 10 um.
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