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Abstract

The paper gives an account of the results of karyological investigation of seven Fabaceae taxa from Turkey. Chromosome morpho-
logies and chromosome numbers of taxa belonging to Spartium L., Vicia L., Trifolium Gerard & Lois.and Coronilla L. are reported. 
The karyotype of Coronilla scorpioides was presented for the first time. Chromosome numbers were established for Spartium 
junceum L. (2n = 52), Vicia peregrina L. (2n = 14), Vicia anatolica Turrill. (2n = 10), Vicia hybrida L. (2n = 12), Vicia narbonensis 
var. narbonensis (2n = 14), Trifolium aureum Poll. (2n = 20) and Coronilla scorpioides (L.) Koch. (2n = 12). The new data were 
compared with previous information karyologically. For each chromosome, the arm index was calculated and based on these data, 
idiograms were drawn. Chromosome characteristics investigated taxa are determined by using karyological tecniques. 
Keywords: Chromosome number, cytotaxonomy, Fabaceae, karyotype.

INTRODUCTION

Fabaceae especially distributes in Eastern and South- East 
Anatolia in Turkey. These regions are gene center of most Fa-
baceae members [1]. 10 000 native species of family contai-
ning 350 genera are present in the world, nearly 61 genera and 
species more than 900 of them grown in Turkey [2]. There are 
very important species for human and animals. Moreover, most 
of species are used in medicine industry and as ornament plant. 
Therefore, they are economically important. Most of Fabaceae 
taxa are cultivated in various countries. They are sown in winter 
in California (U.S.A) to protect soil. They are used in animal 
nutrition because its straw contains 10- 20 % protein and its 
seeds are used in fodder of poultry [3].

It is reported that most of genera belong to Fabaceae have 
many taxonomic problems. Many of the species have highly 
variabilities both genetically and in response to environmental 
differences [2].

Spartium L. distributed in Mediterranean in our country is 
monotypic. Genus Vicia L. is represented six section with 59 
species, 22 subspecies and 18 varieties. Five species and three 
subspecies of them are endemic for Turkey. Genus Trifolium 
Gerard & Lois. is represented in eight section with 94 species, 
18 taxa of them endemic in Turkey. Genus Coronilla L. is se-
perated into eight species and four varieties. Only one species 
belongs to the genus is endemic for our country [2]. There are a 
large number of investigations concerning karyological studies 
in our country and abroad [4- 11].

We reported chromosome numbers of seven Fabaceae taxa 
from Turkey in the present work. Chromosome characteristics 
of one of these taxa is presented for the first time.  The new 
data are compared with previous karyological information. The 
objectives of this paper were to make a cytotaxonomic classifi-
cation and to determine chromosome characteristics of species 
unknown chromosome number and karyotypic features.

MATERIALS and METHODS

Plant materials were collected from natural habitats bet-
ween 2005- 2007 in vicinity of Lake Karakuyu (Afyonkarahi-
sar- Turkey). The materials included one taxon from Spartium, 
Trifolium and Coronilla, and four taxon from Vicia. Specimens 
were deposited at the Herbarium of Süleyman Demirel Univer-
sity of Isparta. 

The seeds were scarified with sandpaper and germinated 
in Petri dishes lined with moist filter paper. Roots, 1 cm long,  
were pretreated with a saturated solution of paradiclorobenze-
ne for 4 h at 20 ºC, fixed with Carnoy (ethanol: acetic acid, 
3:1) for 24 h, and stored in 70 % alcohol at 4 ºC until requi-
red. The slides were prepared by hydrolysing the roots with 1 
N HCl at 60ºC for 15- 18 min, staining with Feulgen for 1 h, 
and squashing in 45 % acetic acid. For karyotype analyses, 10 
cells with equivalent degrees of chromosome contraction were 
used. For each chromosome pair, the short arm, long arm, and 
total chromosome sized, arm ratio, centromeric index, relative 
length were determined [12]. Chromosome types were classi-
fied according to the nomenclature of Levan et al. [13]. The 
quantitative values were obtained from chromosome character 
measurements. They are chromosome number, total length, 
long arm length, short arm length, arm ratio, centromeric index, 
relative length and chromosome type.

RESULTS

In this work, chromosome morphology and character me-
asurements of some Fabaceae taxa were determined (Table 1). 
The metaphase chromosomes, karyograms and idiograms of 
these taxa were shown in Fig. 1-3. Additionally, chromosome 
numbers, karyotype formula and chromosomal morphologies 
of all taxa were comprehensively detailed.



S. Tabur et al / JABS, 3 (1): 49-53, 200950

Chromosome number: 2n = 52 (X = 13)
Karyotype Formula and Chromosomal Morphology: Since 
the taxon’s chromosomes were too small to make a karyotype 
analysis, only was stated chromosome number of species (Fig. 
1a).
Vicia peregrina L.
Chromosome number: 2n = 14 (X = 7)
Karyotype formula: K (X = 7) 1 St    + 2 St+ 3 StSat + 4 St + 5 
St + 6 St + 7 St

Chromosomal morphology: All chromosomes in the taxon 
have been determined as subterminal. I numbered chromosome 
has a satellite connected to short arm and satellite is approxi-
mately threefold as long as short arm. In addition, III numbered 
chromosome has also a satellite connected to long arm and al-
most equal with its long (Fig. 1b; 2a, 3a).

Chromosome 
Pair No. 
 

C L S Sat AR CI RL Type 

V. peregrina 
 

        

1 1.47 0.77 0.19 0.51 4.05 12.92 9.64 Stsat 
2 1.14 0.97 0.17  5.70 14.91 7.48 St 
3 1.09 0.47 0.15 0.47 3.13 13.76 7.15 Stsat 
4 1.07 0.90 0.17  5.29 15.88 7.02 St 
5 1.03 0.87 0.16  5.43 15.53 6.75 St 
6 0.97 0.80 0.17  4.70 17.52 6.36 St 
7 0.85 0.70 0.15  4.66 17.64 5.57 St 
V. anatolica 
         
1 1.73 0.82 0.61 0.30 1.34 35.26 14.91 mSk Sat 
2 1.23 0.92 0.31  2.96 25.20 10.60 Sm 
3 1.07 0.47 0.26 0.34 1.80 24.29 9.22 SmSat 
4 0.96 0.73 0.23  3.17 23.95 8.27 St 
5 0.81 0.58 0.23  2.52 28.39 6.98 Sm 
V. hybrida  
         
1 1.30 0.98 0.32  3.06 24.61 9.92 St 
2 1.18 0.53 0.31 0.35 1.70 26.27 9.00 SmSat 
3 1.07 0.56 0.23 0.28 2.43 21.49 8.16 SmSat 
4 1.06 0.80 0.26  3.07 24.52 8.09 St 
5 1.01 0.76 0.25  3.04 24.75 7.70 St 
6 0.93 0.70 0.23  3.04 24.73 7.09 St 
V. narbonensis  var. 
narbonensis         

1 1.09 0.74 0.35  2.11 32.11 8.28 Sm 
2 1.04 0.72 0.32  2.25 30.76 7.90 Sm 
3 0.99 0.70 0.29  2.41 29.29 7.52 Sm 
4 0.97 0.67 0.30  2.23 30.92 7.37 Sm 
5 0.90 0.64 0.26  2.46 28.88 6.83 Sm 
6 0.82 0.58 0.24  2.41 29.26 6.23 Sm 
7 0.77 0.40 0.15 0.22 2.66 19.48 5.85 SmSat 
C.  scorpioides 
         

1 0.44 0.29 0.15  1.93 34.09 10.57 Sm 
2 0.39 0.25 0.14  1.78 35.89 9.37 Sm 
3 0.35 0.22 0.13  1.69 37.14 8.41 m 
4 0.33 0.21 0.12  1.75 36.36 7.93 Sm 
5 0.31 0.19 0.12  1.58 38.70 7.45 m 
6 0.26 0.16 0.10  1.60 38.46 6.25 m 

Fig.  1. Mitotic metaphase plates of the studied taxa. a) S. junceum. b) V. peregrina. c) V. anatolica. d) V. hybrida. e) V. narbonensis 
var. narbonensis. f) T. aureum. g) C. scorpioides. Bars = 10µm.

Table 1. Karyomorphological parameters of studied taxa. AR, arm ratio (L/S); C, total length; CI, centromeric index (100S/C); L, 
long arm; RL, relative length; S, short arm; Sat, satellite; Sk, secondary constriction; m; median; Sm, submedian; St, subterminal.

 

Spartium junceum L.

Vicia anatolica Turrill.
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Chromosome number: 2n = 10 (X = 5)
Karyotype formula: K (X = 5) 1m Sk Sat+ 2 Sm + 3 SmSat + 
4 St + 5 Sm 

Chromosomal morphology: I numbered chromosome is 
median and easily distinguished from other chromosome. Beca-
use it has a satellite in one arm and has secondary construction 
in another arm. IV numbered chromosomes is subterminal and 
the others are submedian centromered. III numbered chromoso-
me also has a satellite connected to long arm (Fig. 1c; 2b, 3b).

Vicia hybrida L.
Chromosome number: 2n = 12 (X = 6)
Karyotype formula: K (X =6) 1 St + 2 SmSat + 3 SmSat + 4 St 
+ 5 St + 6 St 

Chromosomal morphology: II and III numbered chromo-
somes are submedian. The others are subterminal. There are 
satellite connecting with II. chromosome’s long arm and III. 
chromosome’s short arm (Fig. 1d; 2c, 3c).

Vicia narbonensis L. var. narbonensis
Chromosome number: 2n = 14 (X =7)
Karyotype formula: K (X = 7) 1 Sm + 2 Sm + 3 Sm + 4 Sm + 5 
Sm + 6 Sm + 7 Sm Sat

Chromosomal morphology: It was determined that all of 

the chromosomes of the taxon were submedian centromered. 
VII numbered chromosome has a satellite connected short arm 
and longer than it (Fig. 1e; 2d, 3d).

Trifolium aureum Poll.
Chromosome number: 2n = 20 (X =10)

Karyotype Formula and Chromosomal Morphology: The 
taxon’s karyotype were not made because its chromosomes are 
very small. Therefore, chromosome number of the species was 
only determined (Fig. 1f).

Coronilla scorpioides (L.) Koch.
Chromosome number: 2n = 12 (X = 6)
Karyotype formula: K (X = 6) 1 Sm + 2 Sm + 3 m + 4 Sm + 5 
m + 6 m 

Chromosomal morphology: I, II and IV numbered chro-
mosomes are submedian and the others are median centrome-
red. It was not observed satellite in taxon. According to other 
taxa studied karyological analysis, chromosomes of Coronilla 
scorpioides are very small (Fig. 1g; 2e, 3e).

DISCUSSION

In the present study, seven taxa belong to genus Spartium, 
Vicia, Trifolium and Coronilla of Fabaceae were investigated 
cytotaxonomically. The metaphase chromosomes, karyograms 
and idiograms of all taxa studied were explained comprehensi-
vely (Fig 1- 3).

Consequently, the chromosome number of Spartium jun-
ceum was found 2n = 52. The taxon’s chromosomes were too 
small to make a karyotype analysis. In literature researches, any 
information deal with karyotype morphology of the species co-
uld not be found. However, chromosome number of the species 
was found similar to results of Tutin et al. [14]. They reported 
that basic chromosome number of the taxon were x = 13. We 
can say with confidence that the species is a tetraploid (2n = 
4x = 52).

V. peregrina was found as 2n = 14. Chromosome numbers 
of this species were consistent with the result of Mettin & Ha-
nelt [15], Löve [5], Yamamato [16], Raina & Rees [17], Şahin 
& Babaç [18] and Tabur [20]. According to Löve [5] and Raina 
& Rees [17], I numbered chromosome were submedian, VII 
numbered chromosome were terminal and the other chromoso-
mes were subterminal. They was not mentioned another satel-
lite. Yamamoto [16] determined that I numbered chromosome 
was submedian, the other chromosomes were subterminal and 
IV numbered chromosome had satellite connected to long arm. 
Our findings observed that I numbered chromosome had a sa-
tellite connected to short arm and satellite was approximately 
threefold as long as short arm. In addition, total chromosome 
length was 0.85- 1.47 µ, its relative length was 5.57- 9.64 µ and 
its arm rate was 3.13- 5.70 µ (Table 1).

V. anatolica was found as 2n = 10. It was determined that 
I numbered chromosome had a satellite in one arm and had 

Fig.  2. Karyograms of the studied taxa. a) V. peregrina. b) V. 
anatolica. c) V. hybrida. d) V. narbonensis var. narbonensis. e) 
C. scorpioides 

Fig.  3. Idiograms of the studied taxa. a) V. peregrina. b) V. 
anatolica. c) V. hybrida. d) V. narbonensis var. narbonensis. e) 
C. scorpioides. Bars of Fig. a- c  = 0.2 µm, bars of Fig. d- e = 
0.1 µm.  
 
 
Vicia Anotolica Turrill. 
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secondary construction in another arm. Besides, it was men-
tioned that another satellite were connected to III numbered 
chromosome’s long arm. These finding were quite similar to re-
sults of Tabur et al. [19]. Şahin & Babaç [21] suggested that all 
of the chromosomes of the taxon were subterminal centromered 
and not observed another satellite. The chromosome number of 
the species is same as the results of Maxted et al. [22]. In this 
study, total chromosome length of V. anatolica was 0.81- 1.73 
µ, its relative length was 6.98- 14.91 µ and its arm rate was 
1.34- 3.17 µ (Table 1).

V. hybrida was found as 2n = 12. We determined that II and 
III numbered chromosomes were submedian, the others were 
subterminal and had one each satellite connecting II numbered 
chromosome’s long arm and III numbered chromosome’s short 
arm. Chromosome number of V. hybrida were found consistent 
with Yamamoto [16], Löve [6], Raina & Rees [17], Şahin & Ba-
baç [18] and Tabur et al.[19]. Yamamoto [16] mentioned only 
one satellite connecting II. chromosome’s long arm. Şahin & 
Babaç [18] reported that II numbered chromosome was median 
and with satellite, the others were subterminal. Tabur et al. [19] 
informed that II numbered chromosome were median and with 
satellite, I numbered chromosome was subterminal, the others 
were submedian centromered. In this study, total chromosome 
length of V. hybrida was 0.93- 1.30 µ, its relative length was 
7.09- 9.92 µ and its arm rate was 1.70- 3.07 µ (Table 1).

V. narbonensis var. narbonensis was found as 2n = 14. 
We determined that all of the chromosomes of this taxon 
were submedian and had a satellite connecting VII numbered 
chromosome’s short arm and longer than it. These data are clo-
sely similar to results of Yamamoto [16] and Tabur et al [23]. 
However, Tabur et al [23] reported that the chromosome with 
satellite were subterminal. As for Yamamoto [16], he defined 
that the chromosome with satellite were VI numbered chromo-
some. Maxted et al [22] reported that the taxon had 3 pairs of 
submedian, 3 pairs of subterminal and 1 pair of subterminal 
carrying a large satellite. Löve [5] and Raina & Rees  [17] also 
suggested that chromosome number of this taxon was 2n = 14. 
In our study, total chromosome length of this taxon was 0.77-  
1.09 µ. Its relative length was 5.85- 8.28 µ and its arm rate was 
2.11- 2.66 µ (Table 1).

Trifolium aureum was found as 2n = 20 but its karyotype 
analysis couldn’t be made. Because the taxon’s chromosomes 
were small for karyological studies. The chromosome number 
of this species were found similar to the results of Tutin et al 
[14]. However, Vižintin et al [24] and Vižintin and Bohanec 
[25] reported that Trifolium aureum was 2n = 16. As pointed out 
by Greilhuber [26],  this variability should be predominantly ca-
used by orthodox events, such as chromosomal rearangements- 
duplications, deletions, spontaneous aneuploidy, polyploidi or 
other less frequent events. Procházka [27] also suggested that 
chromosome number of T. aureum were 2n = 40. Among the 
events mentioned above, polyploidy is the most event since it 
is occurs in 70% of all the angiosperms [28] and is also very 
pronounced in the genus Trifolium [29].

Coronilla scorpioides was found as 2n = 12. It was obser-
ved that I, II and IV numbered chromosome were submedian 
and the others median. Satellite was not observed in this speci-
es. The chromosome number of C. scorpioides were consistent 

with the results of Colombo et al [30]. The karyotype of C. 
scorpioides is presented for the first time in this study. Total 
chromosome length of this taxa was 0.26- 0.44 µ, its relative 
length was 6.25- 10.57 µ and its arm rate was 1.58- 1.93 µ (Tab-
le 1).

Karyotype and chromosome characteristics of some taxa 
belongs to Fabaceae were comparatively examined in this 
study. It is thought that these definations will be useful for flo-
ristic, monographic and revision researches, which will be held 
in the future. The karyotype results of taxa were compared with 
literature data. Chromosome properties of some taxa were re-
ported for the first time in this study.
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