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Abstract: The genus Paronychia Miller is placed in the family Caryophyllaceae. It contains approximately 110 

species of annual or perennial found all over the world except Southern Africa, Southeast Asia. Genus Paronychia 

is known as Algerian tea in the world. In our country, the genus commonly known as et yaran, kepek otu and 

dolama otu is used as medicinal tea because of relieving inflammation between the hands and toes, aphrodisiac, 

diuretic and blood purifier. Antimicrobial and antioxidant properties of the genus are known. The chromosome 

number is 2n = 36 in many species of Paronychia. But there are various chromosome numbers as 2n = 10, 14, 16, 

18 and 28. In this study, the chromosome number of P. adalia Chaudhri was reported for the first time. The 

chromosome number and karyotype formula are 2n = 2x = 36 = 34m + 2sm. Total haploid length, centromeric 

index and karyotype asymmetry were calculated with detailed chromosomal measurements. 
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1. INTRODUCTION 

The genus Paronychia Miller is placed in the family Caryophyllaceae. It contains 

approximately 110 species of annual or perennial widespread around the world except 

Southeast Asia and Southern Africa. It contains total of 41 taxa as 29 species, five subspecies 

and seven varieties in Turkey, too. In other words, the species in our country cover 

approximately 35% of the world Paronychia. There are 28 endemic taxa for our country and 

the rate of endemism of the genus is 68.3%. The genus, which was previously in the family 

Illecebraceae, has now been taken into the subfamily Paronychioideae in the family 

Caryophyllaceae with recent studies [1].  

Genus Paronychia is known as Algerian tea in the world. In our country, the genus 

commonly known as et yaran, kepek otu and dolama otu is used as medicinal tea because of 

relieving inflammation between the hands and toes, aphrodisiac, diuretic and blood purifier. 

Antimicrobial and antioxidant properties of the genus are known [2]. 
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Paronychia adalia Chaudhri is a plant with white coloured and small flowers. It is an 

endemic species in Turkey and grows at rocky-stone areas, limestone rocks and forest openings. 

No data available about the biological activity and chromosomal data of P. adalia in literature.  

In this study, we examined the karyotype analyses of P. adalia collected from 

Mediterranean region, Turkey (Figure 1). The diploid chromosome number is 2n = 36 in many 

taxa of Paronychia [3-5]. But there are different chromosome numbers as 2n = 10 (P. echinulata 

Chater), 2n = 14 (P. polygonifolia (Vill.) DC.), 2n = 16 (P. suffruticosa (L.) DC.), 2n = 18 (P. 

aretioides Pourr. ex DC., P. kurdica Boiss., P. macrosepala Boiss., P. caespitosa Stapf), 2n = 

28 (P. argentea Lam.), 2n = 32 (P. pulvinata A. Gray) and 2n = 64 (P. sessiliflora Nutt.) [3-5]. 

These species are only given the diploid chromosome number in the studies. There is not the 

data regarding chromosomal measurements. The cytogenetic characters, especially 

chromosome size, karyotype formula and chromosome asymmetry are important characters as 

chromosome number. These characters are also important to elucidate the origin, speciation and 

phylogenetic relationships of species and genus [6-7].    

2. MATERIAL and METHODS 

Collection information regarding the species is listed below.  

Paroncyhia adalia – TURKEY. Antalya: Elmalı, Susuz mountain, close to the top, rocky 

slopes, 2080 m, 01-VIII-2013, Budak 2756 & Hamzaoğlu (Bozok Hb.). 

The cytogenetic procedure is listed below, respectively. (i) germination at room 

temperature, (ii) pretreatment with α-monobromonaphthalene, (iii) fixation with Carnoy’s 

fixative, (iv) hydrolysis with 1N HCl, (v) staining with aceto orcein, (vi) preparation with acetic 

acid, (vi) permanent preparation with DPX [6-7]. 

 
Figure 1. Distribution in Turkey of Paronychia adalia 

The chromosomes were photographed with Olympus DP72 camera and measured with 

KaryoType software [8]. Chromosome classifications were made according to the Levan et al. 

[9]. The parameters were calculated to characterize of karyotypes numerically: long arm length 

of chromosome (LAL), short arm length of chromosome (SAL), total chromosome length 

(TCL) = [L + S], arm ratio of chromosome (AR) = [L / S] and centromeric index (CI) = [S / (L 

+ S) × 100]. The ideogram was drawn based on length of chromosome size (arranged large to 

small). Karyotype asymmetries were estimated by MCA [10] and CVCL [11]. 
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3. RESULTS 

The somatic metaphase chromosomes and monoploid ideogram of Paronychia adalia are 

given in Figure 2 and 3. The measurement data of chromosomes are given in Table 1. Somatic 

metaphases analysis showed that the diploid chromosome number of P. adalia is 2n = 2x = 36. 

The karyotype formula is 2n = 2x = 36 = 34m + 2sm. All chromosomes are median type outside 

sub-median chromosome 8. No satellite was observed in the chromosomes.  

The chromosome lengths range between 0.93 and 2.55 μm. The chromosome 1 has the 

longest both long arm length (1.35 μm) and short arm length 1.20 μm). The chromosome 18 

has the shortest both long arm length (0.57 μm) and short arm length 0.36 μm). The arm ratio 

of chromosome 8 is quite high, unlike the arm ratio of chromosome 2, 5 and 6 are quite low. 

Total haploid length and mean haploid length are 27.34 and 1.52 μm, respectively. The 

centromeric indexes range between 31.29 and 49.09. The low centromeric index is 

characterized with median zone, unlike very high centromeric index is characterized with 

telocentric zone.  

The MCA and CVCL values are 12.20 and 27.24, respectively. The MCA and CVCL decrease 

with decreasing asymmetry. The centromeric position changes in intrachromosomal karyotype 

asymmetry (MCA). The MCA varies between 0 (most symmetrical) and 100 (most asymmetric). 

Besides, the chromosome sizes are quite different in interchromosomal karyotype asymmetry 

(CVCL). The CVCL varies between 0 and 100. 

 

Figure 2. Somatic metaphase chromosomes of Paroncyhia adalia. 
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Table 1. The chromosomal data of Paronychia adalia. 

Chromosome 

Pair 

TCL 

(μm) 

LAL 

(μm) 

SAL 

(μm) 

AR 

 

Type CI 

 

1 2.55 1.35 1.20 1.12 m 47.06 

2 2.20 1.12 1.08 1.04 m 49.09 

3 1.87 1.05 0.82 1.28 m 43.85 

4 1.75 1.05 0.70 1.50 m 40.00 

5 1.73 0.90 0.83 1.08 m 47.98 

6 1.66 0.86 0.80 1.07 m 48.19 

7 1.64 0.87 0.77 1.13 m 46.95 

8 1.63 1.12 0.51 2.20 sm 31.29 

9 1.51 0.82 0.69 1.19 m 45.70 

10 1.48 0.77 0.71 1.08 m 47.97 

11 1.32 0.70 0.62 1.13 m 46.97 

12 1.30 0.71 0.59 1.20 m 45.38 

13 1.22 0.70 0.52 1.35 m 42.62 

14 1.21 0.65 0.56 1.16 m 46.28 

15 1.14 0.69 0.45 1.53 m 39.47 

16 1.11 0.65 0.46 1.41 m 41.44 

17 1.09 0.64 0.45 1.42 m 41.28 

18 0.93 0.57 0.36 1.58 m 38.71 
Abbreviations: TCL, total chromosome length; LAL, long arm length; SAL, short arm length; AR, arm ratio; CI, 

centromeric index; m, median; sm, sub–median. 

 

 
Figure 3. Ideogram of Paroncyhia adalia. 

4. DISCUSSION 

The chromosome number of Paroncyhia adalia is 2n = 36. The species has small 

chromosomes between 0.93-2.55 µm. There is very little variation between chromosomes 

(Table 1). It reported that the chromosome number was 2n = 36 in many species of Paronychia. 

But the genus was showed different chromosome numbers as 2n = 10, 14, 16, 18 and 28 [3-5].   

Karyotype asymmetry is an important parameter for karyotype studies [12-13]. The MCA 

and CVCL are the most reliable values among karyotype asymmetry indexes [10]. The MCA and 

CVCL values of Paroncyhia adalia are 12.20 and 27.24, respectively. According to these values, 

the karyotype is quite symmetrical.   
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In the study, the karyological data of Paroncyhia adalia was showed for the first time. 

The karyological data are not distinctive or connective characters in plant taxonomy; however 

they can support these characters. The chromosomal variations can support to diversification 

of the species [6-7]. There are still many taxa unknown chromosomal data in genus Paroncyhia.  

More chromosomal data are needed to contribute to the cytotaxonomy of Paroncyhia. With 

future studies, the chromosomal data of other taxa will be determined.  
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