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Centaurea amanicola Hub.-mor. (Compositae) and Teucrium lamiifolium

D’urv. Subsp. Lamiifolium (Labiatae)
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Abstract: In this study, the caryomorphological specialities of three taxa in Turkey were examined. The
chromosome numbers in Lotus strictus Fisher and C.A.Mey. (Leguminosae) 2n = 14, in Centaurea amanicola
Hub.-Mor. (Compositae) 2n = 18 and in Teucrium lamiifolium d’Urv. subsp. lamiifolium (Labiatae) 2n = 32 were
determined. The taxa karyotype analyses were made with Image Analyses System supported with computer.
Also, karyograms of the taxa were prepared and their idiograms were drawn. 
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INTRODUCTION this  study.  Also,  the chromosome morphologies of

Turkey occurring in warm climate zone is drawn for the first time. 
distinguished from many countries situating its
environments  by the plant diversity. The number of MATERIALS AND METHODS
plants  distributed in Turkey is nearly those in Europe.
The plant taxa in Turkey have reached to 12.000 by In this research, the specimens which belong to the
recently discovered new taxa [1]. The richness of Turkish genus Lotus, Centaurea  and Teucrium were collected
flora is based on geographigal, climatical, topographical and identified. Voucher specimens and their seeds are
and edafic factors. These factors bring about the plant kept in Selçuk University, Education Faculty Herbarium.
formation diversity and infraspecific variation [2]. Turkey The localities and the collectors are as follows: 
is also one of the richest countries in world with respect
to endemism. The number of endemic taxa is more than Lotus strictus B5 Aksaray: Eskil, 950 m., 15.10.2005, salty
3000 and endemism ratio is 34.4% [3]. 

In this study, Lotus strictus Fisher and C.A. Mey.,
Centaurea amanicola Hub.-Mor. and Teucrium
lamiifolium d’Urv. subsp. lamiifolium taxa belonging to
different families were determined in karyotypes. These
genus are represented various numbers taxa of which
Centaurea 189, Teucrium 41 and Lotus 21 taxa in Turkey.
Endemism ratio of these genus is respectively as follows;
about Centaurea 61.6%, Teucrium 29.6% and Lotus 11.1%
[4-6]. Of the studied taxa, only Centaurea amanicola is
endemic.  The  chromosome number of this species was
2n = 16 according to the records in flora of Turkey [7].
However, it was recorded as 2n = 18 in the supplement
volume of Flora of Turkey [4]. Also, that of Lotus strictus
as 2n = 14 was given in flora of Turkey [8]. The somatic
chromosome number of Teucrium lamiifolium subsp.
lamiifolium was determined as 2n = 32 for the first time in

these  taxa  were  defined  and  their  idiograms were

steppe, M. Dinç 2522 and A. Duran.

Centaurea amanicola C6 osmaniye: Amanos Mountains,
Mitisin Yaylas , 1350 m., 19.08.2005, clearings Pinus
forest, M. Dinç 2486.

Teucrium lamiifolium subsp. lamiifolium C4 Karaman:
Ermenek, Katranl  Yaylas , clearings Cedrus forest, rocky
places, 1700 m., 24.10.2004, M. Dinç 2309a.

All cytological observations were made from root
tips. In Lotus strictus, Centaurea amanicola and
Teucrium  lamiifolium  subsp.  lamiifolium taxa, they
were germinated on wet filter paper in Petri dishes. Fresh
root tips about 1cm long were cut, pretreated in -mono-
bromonaphthalene at 4°C for 16 h, then fixed with 1:3
(glacial  acetic  acid:absolute alcohol) at 4°C for 24 h.
They  were  deposited  in 70%   ethanol  at  4°C.  Prior  to
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staining, the root tips were hydrolysed in 1 N HCl at room Arm ratios are 1.85-1.15. According to these data, two
temperature for 10-12 min and squashed stained in 2% chromosome pairs are submetacentric and the others are
aceto-orcein. Permanent slides were made with the metacentric type. Total haploid chromosome length is
standard liquid nitrogen method. However in Centaurea 18.39 µm (Table 1). 
amanicola root tips were hydrolysed in 1 N HCl at room The chromosome number is 2n = 18 in Centaurea
temperature for 1 h and squashed stained in 2% aceto- amanicola (Figs. 1-3b). Chromosomes are 1.75-1.10 µm in
orcein. Chromosome measurement and karyotypes were this species. Arm ratios are 1.32-1.23 and all chromosomes
calculated with BsChromo karyotype analysis software. are metacentric type. Total haploid chromosome length is
Chromosomes  were classified with nomenclature of 19.04 µm (Table 2). 
Levan et al. [9]. Idiograms of each taxa were arranged in According to the results of the cytological studies, it
order of decreasing length. Homolog chromosome pairs was observed that the chromosome number is 2n = 32 in
were  determined  through  total  length and relative Teucrium lamiifolium subsp. lamiifolium  (Figs. 1-3c).
length of each  chromosome.  However,  centromers of The  chromosome  lengths  are 1.97-0.86 µm. Because of
the  chromosomes could not be distinguished and the its very small chromosomes, the centromers of the
type of chromosomes could not be determined in chromosomes  could  not be distinguished and the type
Teucrium  lamiifolium  subsp.  lamiifolium  because of of chromosomes could not be identified. Total haploid
its very small chromosomes. chromosome length is 20.51 µm in this taxon (Table 3).

RESULTS DISCUSSION

The chromosome number is 2n = 14 in Lotus strictus It was reported in previous studies on Lotus that the
(Figs.  1-3a). Total  chromosome  lengths of  2.40-0.85 µm. chromosome numbers in the genus are 2n = 10, 12, 14, 24,

Table 1: Detailed chromosome morphology in Lotus strictus

Chromosome arms (µm)
Chromosome ----------------------------------------------
pair no. Long arm (L) Short arm (S) Total length (µm) Arm ratio (L/S) Relative length (%) Chromosome type

I 2.40 1.30 3.70 1.85 19.15 sm
II 1.96 1.52 3.48 1.29 18.05 m
III 1.99 1.25 3.24 1.58 16.78 m
IV 1.83 1.00 2.83 1.83 14.66 sm
V 1.48 0.93 2.41 1.59 12.48 m
VI 1.10 0.96 2.06 1.14 10.64 m
VII 0.85 0.74 1.59 1.15 8.23 m

Total length of haploid complement: 19.31 µm

Table 2: Detailed chromosome morphology in Centaurea amanicola

Chromosome arms (µm)
Chromosome ----------------------------------------------
pair no. Long arm (L) Short arm (S) Total length (µm) Arm ratio (L/S) Relative length (%) Chromosome type

I 1.75 1.30 3.05 1.32 13.10 m
II 1.77 1.11 2.88 1.60 12.41 m
III 1.55 1.25 2.80 1.21 12.03 m
IV 1.60 1.20 2.80 1.32 12.04 m
V 1.35 1.20 2.55 1.15 11.01 m
VI 1.30 1.15 2.45 1.14 10.60 m
VII 1.25 1.15 2.40 1.06 10.30 m
VIII 1.25 1.10 2.35 1.13 9.98 m
IX 1.1 0.9 2 1.23 8.54 m

Total length of haploid complement: 22.25 µm



a

b

c

Am-Euras. J. Sci. Res., 1 (1): 12-17, 2006

14

Fig. 1: Somatic chromosomes in taxa. (a) Lotus strictus 2n = 14, (b) Centaurea amanicola, 2n = 18, (c) Teucrium
lamiifolium subsp. lamiifolium 2n = 32, Bar = 10 µm
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Fig. 2: Idiograms of taxa. (a) Lotus strictus 2n = 14, (b) Centaurea amanicola 2n = 18, (c) Teucrium lamiifolium subsp.
lamiifolium 2n = 32. Bar = 1 µm

28 [7, 10-12]. Our results pointed out that the chromosome regard to chromosome morphologies of the taxa in the
number is 2n = 14 in Lotus strictus as given in Flora of same studies [13, 14].
Turkey [8]. The chromosome morphology of the species The basic chromosome numbers for the genus
was  also  determined in this study. The karyotype Teucrium has variation as x = 5, 8, 13 [15]. Valde´s-
formula is 5m+2sm. Lotus genistoides, L. spartioides and Bermejo and Sanchez-Crespo [16] reported as x = 16 for
L. holosericeus have 2n = 14 somatic chromosome the the sect. Scorodonia (Hill) Schreb. Many researchers
same as in our study in the cytological studies previously given the diploid chromosome number as 2n = 32 in
carried out. According to these studies, their basic Teucrium [17-24]. The chromosome number and
chromosome number are n = 7.  But there is  no data with morphology firstly  recorded  in  T.   lamiifolium  subsp.
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Table 3: Detailed chromosome morphology in Teucrium lamiifolium subsp.

lamiifolium

Chromosome pairs Total length (µm) Relative sizes (%)

I 1.97 9.59

II 1.68 8.18

III 1.55 7.57

IV 1.48 7.22

V 1.43 6.98

VI 1.40 6.83

VII 1.32 6.44

VIII 1.30 6.35

IX 1.22 5.98

X 1.18 5.73

XI 1.13 5.48

XII 1.06 5.19

XIII 1.01 4.94

XIV 0.98 4.76

XV 0.93 4.55

XVI 0.86 4.21

Haploid total length: 20.51 µm

Fig. 3: Karyograms  in taxa.  (a)  Lotus  strictus 2n = 14, üzerine. Kebikeç, 17: 139-163.
(b) Centaurea amanicola, 2n = 18, (c) Teucrium 2. Avc , M., 2005. Çe itlilik ve Endemizm aç s ndan
lamiifolium   subsp.    lamiifolium   2n = 32 Bar = Türkiye’nin Bitki Örtüsü. stanbul Üniversitesi,
10 µm Edebiyat Fakültesi, Co rafya Bölümü, Co rafya

lamiifolium  belongs   to   sect.   Stachybotrys  Bentham 3. Özhatay, N., A. Byfield and S. Atay, 2005.
in this paper. Türkiye’nin 122 önemli bitki alan . Do al Hayat

It was given that Teucrium alyssifolium in sect. Koruma Vakf  yay n .
Teucrium has 2n = 30 and T. divaricatum subsp. 4. Davis, P.H., R.R. Mill and K. Tan, 1988. Lotus L.,
divaricatum in sect. Chamaedrys has 2n = 64 somatic Centaurea L., Teucrium L. in: Flora of Turkey and
chromosome  number  according  to the records of the East Aegean Islands: Davis P.H., R.R.Mill and K.
Turkish  Flora [4].  The  sections  including   these  taxa Tan (Eds.). Edinburgh Univ. Press., 10: 339-384.

are not morphologically related with sect. Stachybotrys
including T. lamiifolium subsp. lamiifolium. This
situation was confirmed by chromosomal data. 

The  mitotic   metaphase   chromosome   number  is
2n = 18 in Centaurea amanicola as given in the Flora of
Turkey [4]. The chromosome morphology of the species
was also studied for the first time in our study. 

The cytological researchs on taxa which belong to
the genus Centaurea in the Flora of Turkey showed that
the  somatic  chromosome numbers were 2n = 16, 18, 20,
22, 24, 36, 40 [4, 7]. The chromosome numbers of some
taxa in the Centaurea Jacea group were determined and
the basic chromosome number was given as n = 9 [25].
The  mitotic  chromosome  numbers  of   the   group  are
2n = 16, 18, 20, 30, 34, 36, 54 [25]. The study also showed
that different ploidy  levels occur in the genus Centaurea.
However, the species which belong to Centaurea sect.
Cynaroides Boiss. ex Walp. does not show the
chromosome number variation.

The  species  Centaurea   aladaghensis  Wagenitz,
C. cataonica Boiss. and Hausskn. and C. kurdica
Reichardt  belong  the sect. Cynaroides and they have
the same somatic chromosome numbers as 2n = 18. This
situaiton  shows  that  poliploidy  does  not  occur in
sect. Cynaroides. In this study, the chromosome
morphology of C. amanicola in the sect. Cynaroides is
firstly determined. 

ACKNOWLEDGEMENTS

The  authors wish to thank the TÜB TAK (Project
No. TBAG-1748) and Scientific Investigation Project to
Coordinate  of Selçuk University (Project No. 05401046)
for financial support.

REFERENCES

1. Erik, S. and B. Tarikahya, 2004. Türkiye Floras

Dergisi, 13: 27-55. 



Am-Euras. J. Sci. Res., 1 (1): 12-17, 2006

17

5. Güner, A., 2000. Teucrium L., in: Flora of Turkey and 16. Valde´S-Bermejo, E. and A. Sanchez-Crespo, 1978.
the East Aegean Islands: Güner, A., N. Özhatay, T. Datos cariologicos taxonomicos sobre el genero
Ekim and K.H.C. Ba er (Eds.). Edinburgh Univ. Press., Teucrium L. (Labiatae) en la peninsula iberica. Acta
11: 197-198. Bot, Mal., 4: 27-54.

6. Uzunhisarc kl , E., M. Tek en and E. Do an, 2005. 17. Májovsk , J., 1970. Index of chromosome numbers of
Centaurea marashica (Asteraceae), a new species Slovakian Flora (Part. I). Acta Fac.Rer. Nat. Univ.
from Turkey. Ann. Bot. Fennici, 42: 309-312. Comen Bot., 16: 1-16.

7. Wagenitz, G., 1975. Centaurea L. in: Flora of Turkey 18. Casas, J.F., 1976. Nu`meros cromoso´micos de
and the East Aegean Islands: Davis P.H. (Eds.) plantas espanolas, III. Lagascalia, 6: 91-96.
Edinburgh Univ. Press., 5: 465-585. 19. Pogan, E., R. Czapik, A. Jankun and E. Kuta, 1982.

8. Heyn, C.C., 1977. Lotus  L.  in: Flora of Turkey and Further studies in chromosome numbers of Polish
the East Aegean Islands: Davis P.H. (Eds.). angiosperms. Acta Biol. Cracov., 24: 91-126.
Edinburgh Univ. Press., 3: 518-531. 20. Bayon, E., 1989. Números Cromosomáticos de

9. Levan, A., K. Fredga and A.A. Sandberg, 1964. Plantas Occidentales. Anales Jardin Botánico de
Nomenclature for centromerik position on Madrid, 45: 495-500. 
chromosomes. Hereditas, 52: 201-220. 21. Bayon, E., 1990. Números Cromosomáticos de

10. Carpio, M.D. and M.C. Real, 1977. A new basic Plantas Occidentales. Anales Jardin Botánico de
chromosome number in the genus Lotus.  Can. J. Madrid, 47: 189-192. 
Bot., 55: 1848-1850. 22. Casas, J.F. and M.T. Leita, 1984. Contribution a´

11. Vioque, J. and J. Pastor, 1991. Aportaciones al l’e´tude cytotaxonomique des Spermatophyta du
conocimiento cariológico de la tribu Loteae Portugal  XVIII,  Lamiaceae.  Mem.  Soc. Brot., 27:
(Fabaceae). Lazaroa, 12: 9-19. 27-75.

12. Hayashi, M., A. Miyahara, S. Sato, T. Kato, M. 23. Wenthworth,  J.E.,  J.P.  Bayley  and R.J. Gornall,
Yoshikawa,  M.  Taketa,  M.  Hayashi,  A.  Pedrosa, 1991. Contributions to a cytological catalogue of the
R. Onda, H. Imaizumi-Anraku, A. Bachmair, N. Sandal, British and Irish Flora. Watsonia, 18: 415-417.
J.  Stougaard,  Y. Murooka, S. Tabata, S. Kawasaki, 24. Tornadore,  R.N.,  A.  Marcucci,  A.  Castagna and
M. Kawaguchi and K. Harada, 2001. Construction of M. Villani, 2004. A morphological, caryological and
a Genetic Linkage Map of the Model Legume Lotus morphometrical analysis Teucrium euganeum Vis.
japonicus Using an Intraspecific  F2 Population. and its allies. Plant Biosystems, 138: 145-155.
DNA Research, 8: 301-310. 25. Romaschenko, K., K. Ertu rul, A. Susana, N. Garcia-

13. Aldridge, A. and J. Ortega, 1976. E studios en la flora Jacas, T. Uysal and E. Arslan, 2004. New
Macaronésica. Bot. Macaronésica, 2: 9-18. chromosome counts in the Centaurea Jacea group

14. Ortega, J., 1976. Citogenética del género Lotus en (Asteraceae, Cardueae) and some related taxa. Bot.
Macaronésica, Bot. Macaronésica, 1: 17-24. J. Linnean Soc., 145: 345-352.

15. Darlington, C.D. and A.P. Wylie, 1955. Chromosome
Atlas of Flowering Plants. Allen and Unwin Press.


