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INTRODUCTION  

KARYOSYSTEMATICS STUDY OF SOME ASTERACEAE SPECIES (COMPOSITAE) IN  

SAUDI ARABIA 

Wadha Khlif Dahawy Alshammary1*, Dr. Mohey El-den Kamel Mohammed Behery2 

 1.Saudi Arabia, Hafr Albatin University, Biology department, 2. College of Science Imam Bin Abdulrahman bin 

Faisal University, Biology department, College of Science 

 

Chromosome numbers were reported for 10 species of family Asteraceae from Saudi 

Arabia. The new count was reported in Pulicaria schimperi L. Karyotype analysis were made 

for all species, Conyza bonariensis (L.) Cronquist 2n=18, Bidens pilosa L., 2n=70, Pluchea 

dioscoridis (L.) DC. 2n=32, Pulicaria schimperi L. 2n=12, Lactuca serriola L. 2n=18, Launaea 

capitata (Spreng.) Dandy 2n=18, Launaea resedifolia (L.) Kuntze 2n=18, Launaea 

nudicaulis (L.) Hook. F. 2n=18, Reichardia tingitana (L.) Roth 2n=16, and Sonchus 

oleraceus L. 2n=32, belonging to 4 tribes: Astereae, Heliantheae, Inulea and Lactuceae. 

Pulicaria schimperi L. has the lowest chromosome number (2n=12), while the highest 

number of (2n=70) is recorded in Bidens pilosa L. 

 

The family Asteraceae includes over 234 currently accepted species, in 87 genera[1]. It is a 

very large and widespread family of flowering plants in Saudi Arabia, considered the third 

largest family after Family Poaceae and family Fabaceae[2]. The use of chromosomes to 

solve systematic problems was introduced early and its importance has grown gradually as 

the nature of chromosomes became understood and as faster and better methods for the 

study of chromosomes were developed. As a modern discipline, cytology arose with the 

development microscopes. Chromosome cytology as an important adjunct to systematic and 

evolution had come of age. 

Such information can be very useful in verifying the integrity of a species and in those 

instances when species have different chromosome numbers, for providing a reliable 

character to separate species. This is especially true when chromosomal difference is 

correlated with morphological variation. However, chromosome counts of saudian plants. 

Chromosome counts reported for wild species of Saudi Arabia are very few, [3-6]. 

 The aim of the present study is to find out some cytological characters such as chromosomal 

criteria (numbers, length, and type) and chromosomal karyotype of some species in 

Asteraceae. 

 

https://en.wikipedia.org/wiki/Family_(biology)
https://en.wikipedia.org/wiki/Flowering_plant
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MATERIAL & METHODS  

The plant species of the Asteraceae (Compositae) were obtained from various habitats in Saudi Arabia. Seeds collected in nature 

and from herbarium specimens kept in the herbarium of Faculty of Science Imam Abdulrahman bin Faisal University, seeds were 

germinated in petri dishes. Root tips were collected from 9.00 to 10.00 a.m., pretreated in 0.002 M 8-Hydroxyquinoline solution at 4 

° C for 4-5 hours and fixed overnight in a solution of 1 part 98% acetic acid and 3 parts 96% ethanol. Root tips were hydrolyzed in 

5.0N HCI at 20 C° for 50 min and stained in Feulgen solution for 1.30 -2.00 hours in a dark room at room temperature, squashed in 

45% acetic acid. For each plant analyzed, three to five good metaphase plates were selected and photographed using Optical 

Microscope with a digital camera Model BX53F. SN(3C43813) connected to a computer. Karyotype was drown using program 

karyotype 2.0 for Win (build 20181206). The length of chromosome arms is measured paired chromosome lined up according to 

total size. Karyotype formula was based on the data of chromosome characters. The relative length of each chromosome was 

calculated by chromosome length/total length of the chromosomes x 100[7]. Percentage of total form (TF%) = Total length of short 

arm in a chromosome set / Total length of a chromosome set × 100[8]. 

 
RESULTS & DISCUSSION 

Conyza bonariensis (L.) Cronquist. 2n=18 is shown in FIG-1A, FIG-3. 

The present observation of the karyotype of Conyza bonariensis (2n=18) demonstrate the basic chromosome number x=9. reported 

n=27[9-13], while reported n=26[10]. described 2n=54[14-17]. counted n=18II[18]. The present count of 2n=18 agree with the count stated 

by[19]. 

The karyotype includes four chromosome groups the first group consists of two pairs of homologous metacentric long chromosomes, 

the second group consists of one pair of homologous metacentric satellited chromosomes, the third group include four pairs of 

asymmetric metacentric chromosomes, the last group has two pairs of submetacentric chromosomes. 

 

 

Bidens pilosa L. 2n=70, is shown in FIG-1B, FIG-4 

 
This number agreement with one previous data stated[20] and oppose a lot of the previous count. This chromosome number is the 

largest in the taxa under study in the present work. Reported 2n=36[21], described 2n=48[20,22-24]; counted two chromosome number 

in Bidens pilosa 2n=70 and 2n=72[20]; the chromosome number 2n=72 had been counted[21,25-28]. 

 
Different haploid number n=12 was observed[29-32]; while n=24[33] was recorded. The haploid number n=36 was carried out[34-36]. 

 
 
 

This chromosome number is the largest chromosome number in the taxa under study in the present work. The karyotype consists of 

five chromosome groups: the first group consists of three pairs of long metacentric chromosomes, the second group consists of 

twenty-five pairs of medium metacentric chromosome, the third group include two pairs of homologues short metacentric 

chromosome, the fourth group also include two pairs of very short metacentric chromosomes, while the last (fifth) group contain three 

pairs of heterogenous[39-45]. Different haploid number n=12 was observed[29,30,31,32] ; while n=24 was recorded by[33]. The haploid 

number n=36 was carried out by[,34,35,46] and n=48  was described by[31,32]. 
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Pluchea dioscoridis (L.) DC. 2n=32, is shown in FIG-1C, FIG-5.  

Only two previous counts had been remarked in Pluchea dioscoridis, reported n=10[47] and described 2n=40[48] for the Egyptian 

material, which disagreed with my present count of 2n=32. Chromosomes of Saudi taxa of Pluchea dioscoridis have been 

investigated and which reported 2n=14[6]; the present study includes data on Pluchea dioscoridis 2n=32. Only two previous counts 

had been remarked in Pluchea dioscoridis, reported n=10[47] and described 2n=40 for the Egyptian material [48], which obviously 

disagree with my present count of 2n=32. Two samples were examined in the present investigation, one from Dammam and the 

other one from Al-Ahsa. The karyotype from the first locality (Dammam, Khudaria) includes five chromosome groups: the first group 

consists of one pair of heterogenous metacentric chromosomes, the second group include four pairs of satellited metacentric 

chromosomes, the third group consists of four pairs of homologous metacentric chromosomes, the fourth group have six pairs of 

heterogenous metacentric chromosomes, the fifth group include two homogenous sub metacentric satellited chromosomes. The 

karyotype from the second locality (Al-Ahsa, Al-Oyun) includes five chromosome groups: the first group contains three pairs of long 

heterogenous metacentric chromosomes, the second group include two pairs of satellited metacentric chromosomes, the third group 

consists of nine pairs of medium metacentric chromosomes (the first and the sixth pairs are satellite chromosomes), the fourth group 

comprise one pair of short heterogenous metacentric chromosomes, the fifth group consists of two homogenous sub metacentric 

satellited sub metacentric chromosomes with average length 2.50 – 3.28 µm. 

                                                                                                                              

    

Pulicaria schimperi L. 2n=12, is shown in FIG-1D, FIG-5                                                                                                                                  

The genus Pulicaria comprises c. 40 species known from Eurasia and Africa[49,50,]. Eleven species occur in Saudi Arabia, the present 

new count of 2n=12 has not previously been reported and is the first count for this species. No previous count had been done on 

Pulicaria schimperi from Saudi Arabia. The karyotype of this species includes three chromosome groups: the first group consists of 

two pairs of metacentric satellited chromosomes, the second group comprises three pairs of metacentric chromosomes, and third 

group contain one pair of sub metacentric chromosomes. 

 Lactuca serriola L. 2n=18, is shown in FIG-1E, FIG-5 

Three samples were examined in the present investigation, one from Dammam, Industrial area, the second from Dammam, Khudaria 

and the last seed sample from Al-Ahsa, Al-Oyun. The karyotype from the first locality (Dammam, Industrial area) includes five 

chromosome groups characterized by the following parameters: the first group consists of two pairs of heterogenous metacentric 

chromosomes with total average length 1.50 - 2.18 µm, the second group include one pair of long sub telocentric chromosomes with 

a total average length of 2.58 - 3.00 µm, the third group comprises four pair of heterogenous medium sub metacentric chromosomes 

(the first pair of this group is satellited) with total average length 1.76 - 2.43 µm, the fourth group in this karyotype included one pair 

of short homologous sub metacentric chromosomes with an average length 1.48 - 1.49 µm, while the last group (fifth group) include 

one pair of heterogenous sub telocentric chromosomes with an average length 2.18 - 3.00 µm. The karyotype from the second locality 

(Dammam, Khudaria) includes four chromosome groups characterized by the following parameters: the first group consists of two 

pairs of heterogenous metacentric chromosomes with a total average length on 2.28 - 2.56 µm, the second group consists of three 

pairs of long heterogenous sub metacentric chromosomes with total average length 2.98 - 4.25 µm, the third group comprises three 

pairs of heterogenous medium sub metacentric chromosomes (the first pair of this group is satellited) with total average length 2.17 - 

2.67 µm, the fourth group in this karyotype include one pair of heterogenous sub telocentric chromosomes with an average length  
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3.36 - 3.40 µm. The karyotype from the third locality (Al-Ahsa, Al-Oyun) includes four chromosome groups characterized by the 

following parameters: the first group consists of two pairs of heterogenous metacentric chromosomes with total average length 2.29 

- 2.95 µm, the second group consists of two pairs of long heterogenous sub metacentric chromosomes (the first pair of this group is 

satellited) with total average length 3.95 - 4.45 µm, the third group comprises four pairs of heterogenous medium sub metacentric 

chromosomes with total average length 2.07 - 3.43 µm, the fourth group in this karyotype include one pair of heterogenous sub 

telocentric chromosomes with an average length 3.53 - 3.74 µm. 

 Launaea (capitata (Spreng.) Dandy. 2n=18 is shown in FIG-1F, FIG-6 nudicaulis (L.) Hook. F. 2n=18 is FIG-2G, FIG-6 

resedifolia (L.) Kuntze. 2n=18, FIG-2H, FIG-7. 

Chromosomes of Saudi taxa of L. capitata have been investigated before by 2n=18[6]; the present study includes data on three taxa 

of Launaea, L. capitata 2n=18, L. nudicaulis, 2n=18 and L. resedifolia 2n=18. The chromosome count 2n=18 had been counted by 

detected polyploid number 2n=32[51,52] and 2n=18[6]. Also, the haploid number n=9 which had been observed by[53,13], all previous 

counts agree the present  count 2n=18. A few previous counts had been done on Launaea resedifolia from Saudi Arabia material. The 

present chromosome count of 2n=18 agreed with the count observed[54]. Which was curried by [55,52] and varied from the count n=8, 

which was previously counted[13]. The Karyotype of L. capitata characterized by three main groups, the first one includes three pairs 

of long metacentric chromosomes, the medium metacentric chromosomes were observed in the second group which contain three 

pairs of chromosomes, the last (third) group also contained three pairs but submetacentric main groups, the first one includes three 

pairs of long satellited metacentric chromosomes, the second group have five pairs of metacentric chromosomes, the third group 

contain only one homologous pair of metacentric chromosomes having the same length. 

 The karyotype of Launaea resedifolia includes four chromosome groups characterized by the following parameters: the first group 

consists of one pair of long metacentric satellited chromosomes, the second group consists of three long metacentric chromosome 

pairs, the third group include three pairs of medium metacentric chromosomes and two pairs of short metacentric chromosomes was 

obtained in the last fourth group in this karyotype. 

 
Reichardia tingitana (L.) Roth. 2n=16 is shown in FIG-2I, FIG-7 

The chromosome count 2n=16 had been counted by a lot of researchers[56-62,51,63,52],. Three samples of Reichardia tingitana (L.) Roth 

was examined in the present investigation, two from Gazan, (Abu Arish and Jabal manjed), and the third one from Hafar Al-Batin. 

The Mean karyotype includes four chromosome groups, the first group consists of two pairs of heterogenous long metacentric 

satellited chromosomes with a total average length 2.34 – 2.81 µm, the second group comprise three pairs of heterogenous (long 

to medium) metacentric chromosomes with total average length 1.57 – 2.23 µm, the third group include two relatively short 

metacentric chromosomes with a total average length 1.33 – 1.45 µm and the last group consists of four long sub metacentric 

chromosomes with total average length 1.88 – 2.15µm. 

 
Sonchus oleraceus L. 2n=32 is shown in FIG-2J, FIG-7 

The chromosome count 2n=32 had been counted by a lot of researchers[64-86,61,87,88,51,63,89,52,6,90,87], all these previous counts agree with 

the present investigation 2n=32. 
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The haploid number, n=16 which observed[91,92,93,12,13,36,33,94] , also decide the present observation 2n=32. Variation of haploid 

number, n=18 [95,36], n=16II[18], n=10[96], and n=9[21], with disagreed the present investigation.  

 
Chromosomes of Saudi taxa of Sonchus oleraceus L. have been investigated by [6] which reported 2n=16; the present study includes 

data on Sonchus oleraceus 2n=32. The present work shows that Sonchus oleraceus (2n=32) showing basic numbers x=8 for this 

species, and the present count agree with all previous counts. The chromosome count 2n=32 had been counted by a lot of 

researchers all these previous counts agree with the present investigation 2n=32. Chromosomes of Saudi taxa of Sonchus oleraceus 

L. have been investigated by[6] which reported 2n=16; the present study includes data on Sonchus oleraceus 2n=32. The karyotype 

consists of four main groups: the first group include three pairs of heterogenous long metacentric chromosomes, the second group 

contain nine pairs of medium metacentric chromosomes, the third group has two heterogenous large sub metacentric chromosomes, 

the last group includes three pairs of medium sub metacentric chromosomes. 

 

FIG-1. Metaphase plates, A. Conyza bonariensis, B. Bidens pilosa, C. Pluchea dioscoridis, D. Pulicaria schimperi, 

E. Lactuca serriola, F. Launaea capitata. 
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FIG-2. G. Launaea nudicaulis, H. Launaea resedifolia, I. Reichardia tingitana, J. Sonchus oleraceus 

 

A.  

 

FIG-3. Ideograms of chromosomes A: Conyza bonariensis. 

 

B.  

 

FIG-4. Ideograms of chromosomes B: Bidens Pilosa. 
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C.  

 

D.  

 

E.  

 

FIG-5. Ideograms of chromosomes C: Pluchea dioscoridis, D: Pulicaria schimperi, E: Lactuca serriola 

(Dammam,Industrial area & Dammam, Khudaria and Al-Ahsa, Al-Oyun area). 
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F.  

 

G.  

 

FIG-6. Ideograms of chromosomes F: Launaea capitata, G: Launaea nudicaulis. 

 

H.  

 

I.  

 

J.  

 

FIG-7. Ideograms of chromosomes H: Launaea resedifolia, I: Reichardia tingitana, J: Sonchus 
oleraceus. 
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