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ABSTRACT 
 

Suaeda maritima (L.) Dumort., an annual halophyte herb belonging to the family 

Chenopodiaceae, grows gregariously along the Southeast coast of India. This salt 

marsh species is regularly used by locals as food and for curing many diseases. 

Earlier works reported the presence of phenotypic plasticity and morpho-

anatomical variations amongst the individuals of the species (Milic et al., 2009). 

Cytological studies were undertaken to characterize the individuals of the 

species with respect to their karyotype. The diploid chromosome number of S. 

maritima was determined as 2n = 18 from the root tips of species. The average 

length of metaphase chromosomes was 0.74 ± 0.16 μm with total haploid 

chromosome length of 6.68 ± 0.28 μm. The average arm ratio was 1.13 ± 0.14 

with average centromeric index of 0.46 ± 0.12. All the 9 pairs of chromosomes 

were metacentric and out of 18 chromosomes 4 chromosomes contained NOR. 

The values of symmetry index (S%) and the degree of karyotype asymmetry was 

51.51 ± 3.05 and 0.05 ± 0.01, respectively. Intra-chromosomal asymmetry index 

and inter-chromosomal asymmetry index were 0.10 ± 0.02 and 0.22 ± 0.02, 

respectively. 
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INTRODUCTION 
 

 

Suaeda maritima (L.) Dumort. is a species under genus Suaeda of family Amaranthaceae. The genus 

Suaeda includes 93 species (POWO, 2024), of which S. maritima grows luxuriantly in the eastern 

coast of southern part of India (Hossain et al., 2022). This species is generally grown along the coastal 

belts of Indian subcontinent as well as other tropical and subtropical regions, between 25°N 

and 25°S latitude throughout the world and preferably in salt marshes of sea coast (Tomlinson, 1986). 

It is used as a vegetable (Pornpitakdamrong and Sudjaroen, 2014) and as ayurvedic medicine for curing 

different maladies in different parts of India and other countries (Trease et al., 2002). The occurrence 

of this species on the south-east coast of India, especially in the coastal belt of Purba Medinipur district 

of West Bengal has previously been reported (Das et al., 2015). The morphological and phytochemical 

accounts of individuals of the species growing along the coast of the Bay of Bengal in Purba 

Medinipur have been documented (Pati and Nandi, 2022a). The intra-specific genetic variation in S. 

maritima has been studied by using AFLP markers (Prinz et al., 2009; Pati and Nandi, 2022b). 

The chromosomal complements are of fixed nature represented by the karyotype for a taxon so 

any difference noted in the chromosomal complements denotes genetic diversity among them (Lim et 

al., 2000; Mitthias and Elvira, 2016). Karyotypic analyses have immensely contributed to the 

understanding of phylogenetic relationship and divergence among the studied taxon (Weiss-
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Schneeweiss and Schneeweiss, 2013). There are ample reports on the chromosomal characteristics of 

different species of Suaeda growing on different coasts of the World (Lomonosova et al., 1993; Basset 

and Crompton, 2011; Zhang et al., 2013). Cytological variations at the intraspecific level in genus 

Suaeda have earlier been reported (Jena et al., 2002; Ronny et al., 2015). Even different chromosomal 

numbers (2n) in several Suaeda species have been reported as 18, 36, 54, and 72 with consensual 

basic X = 9 (Mehra and Malik, 1963; Ebrahimzadeh et al., 1994). Lomonosova et al. (2003) and Rice 

et al. (2015) have reported the karyomorphological features of S. maritima from different parts of the 

world; however, there is no report on the same about S. maritima growing along the coast of Bay of 

Bengal and South-east coast of India. Any deviation from the earlier reports may be inflicted on the 

ecological variation of growing sites of the individuals; especially as the individuals studied here are 

growing on a dynamic zone of coastal area. The present work undertook karyotypic analyses of S. 

maritima individuals from the south-east coast of India to scrutinize their detailed chromosomal features.  
 

 

 

MATERIALS AND METHODS 
 

 

The present study was conducted during the year 2022-2023. The root tips from germinated seeds 

were used for cytological studies and karyotypic analysis. The seeds of Suaeda maritima were 

collected from the individual plants of this species growing in the coastal area of Purba Medinipur 

district of West Bengal on the south-east coast of India which is located in between 21063'16''N to 

21070'50''N latitude and 87054'63''E to 88012'40''E longitude. The study was conducted by sowing 20 

seeds in 3 replicated trials in 1:1 soil and sea-shore sand in pots at normal temperature (around 35oC). 

Five root tips from each replica were taken to study the chromosome morphology. Root tips were pre-

treated with para-di-chlorobenzene for 6 h at 15˚C, fixed with 1:3 aceto-alcohol for 1 h and stained 

with 2% aceto-orcein for 2-3 h. The stained root tips were squashed in 45% acetic acid and observed 

under Leica Dm1000 microscope (x1800 magnification). Metaphase plates with well-scattered 

chromosomes were selected for chromosomal analyses.  

For karyotypic analysis, the measurements of arm ratio (AR), total length of chromosome of 

haploid complements (HCL), relative length of chromosome (RL%) and centromeric index (CI) were 

worked out as per Levan et al. (1964). For karyotype asymmetry analysis both at intra- and inter-

chromosomal level symmetry index (S%), the intra-chromosomal asymmetry index (A1), inter-

chromosomal asymmetry index (A2) and degree of karyotype asymmetry (A) were measured (Martin 

et al., 2018).   

The images of metaphase plates taken from the microscopic observation were imported to 

IdeoKar software (Mirzaghaderi and Marzangi, 2015) for chromosomal measurements and generating 

the ideograms. 
 

 

 

RESULTS AND DISCUSSION 
 

 

The karyotype of S. maritima was prepared with the specimens collected from the coastal areas of 

West Bengal (India). The chromosome number (2n) of species was found to be 18 (Fig. 1). Ideogram 

of the karyotype is presented in Fig. 2. The average length of metaphase chromosomes was found to 

be 0.74 ± 0.16 μm with individual length varying from 0.5 ± 0.02 to 0.99 ± 0.02 μm. The arm ratio 

ranged from 1.04 ± 0.08 to 1.50 ± 0.06 μm with average mean of 1.13 ± 0.14 μm. The average 

centromeric index was 0.46 ± 0.12 with a range from 0.40 ± 0.06 to 0.48 ± 0.06. All 9 pairs of 

chromosomes were recorded as metacentric (m) and 2 pairs of chromosomes contained nuclear 

organizer region (NOR) in the individuals of the region (Table 1). 
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Fig. 1: Metaphase plate of S. maritima 

showing 18 chromosomes  

 

The total length of chromosome of haploid 

complement (HCL) of 9 chromosomes was 6.68 ± 0.28 

µm in the individuals of the studied area (Table 2). The 

mean values of symmetry index (S%) and degree of 

karyotype asymmetry (A) were 51.51 ± 3.05 and 0.05 ± 

0.01, respectively, and the intra-chromosomal 

asymmetry index (A1) and inter-chromosomal 

asymmetry index (A2) were 0.01 ± 0.02 and 0.22 ± 0.02, 

respectively (Table 2). The record of 18 chromosomes 

as a diploid complement for the individuals of the 

species studied in the area complies with the basic 

number (x) 9 as evident in other members of the family 

Chenopodiaceae (Shepherd and Yan, 2003; Ghaffari et 

al., 2006) and the other species of genus Suaeda (Jena 

and Das, 2006; Ronny et al., 2015). The preponderance 

of metacentric chromosomes in S. maritima, observed 

in the present study is quite consistent with the previous 

reports (Ebrahimzadeh et al., 1994; Rice et al., 2015; 

Cheng et al., 2019). 

The chromosomal length ranged from 0.5 ± 0.02 

to 0.99 ±0.02 μm and the total chromosomal length of 

haploid set of 6.68 ± 0.28 µm were quite corroborating 

with the plants of the same species growing in different 

coasts of Azerbaijan and Tehran (Ebrahimzadeh et al., 

1994). As suggested by Peruzzi and Eroglu (2013), the 

karyotype of S. maritima in consideration of the values 

of symmetry index (S%), the degree of karyotype 

asymmetry (A), intra-chromosomal asymmetry index 

(A1) showed higher symmetry (Table 2). The lower 

value of the inter-chromosomal asymmetry index (A2) 

 

 

 

Fig. 2: Ideogram of metaphase 

chromosomes of S. maritima 

(graphical representation of 9 pairs 

of chromosomes with their 

respective primary constriction 

and secondary constriction). 

indicated less heterogeneity in chromosome length of the studied individuals of S. maritima (Table 

2). Due to the extremely tiny size of all chromosomes, any minimum variation among these may 

remain imperceptible, but the striking consanguinity in some feature like the whole length of all 

chromosomes, the metacentric nature of all chromosomes and quite a smaller number of diploid 

 

Table 1: Chromosome morphometry of S. maritima (2n = 18)  

Chromo-

some 

L 

(µm) 

S 

(µm) 

CL 

(µm) 
AR RL% CI 

Chromo-

some 

type 

NOR 

1 0.51 ± 0.02 0.48 ± 0.04 0.99 ± 0.02 1.06 ± 0.1 14.93 ± 1.2 0.48 ± 0.06 M Present 

2 0.54 ± 0.01 0.36 ± 0.04 0.90± 0.06 1.50 ± 0.08 13.57 ± 1.0 0.40 ± 0.06 M Present 

3 0.30 ± 0.02 0.27 ± 0.01 0.57 ± 0.08 1.11 ± 0.1 8.59 ± 1.0 0.47 ± 0.02 M Absent  

4 0.33 ± 0.02 0.30 ± 0.02 0.63 ± 0.06 1.10 ± 0.08 9.50 ± 1.2 0.47 ± 0.02 M Absent 

5 0.34 ± 0.04 0.32 ± 0.02 0.66 ± 0.02 1.05 ± 0.06 9.95 ± 1.2 0.48 ± 0.04 M Absent 

6 0.43 ± 0.02 0.41 ± 0.06 0.84 ± 0.06 1.04 ± 0.06 12.66 ± 1.6 0.48 ± 0.04 M Absent 

7 0.45 ± 0.04 0.39 ± 0.04 0.84 ± 0.06 1.15 ± 0.1 12.66 ± 1.2 0.46 ± 0.06 M Absent 

8 0.27 ± 0.01 0.24 ± 0.01 0.51 ± 0.02 1.12 ± 0.08 7.69 ± 1.0 0.47 ± 0.02 M Absent 

9 0.36 ± 0.02 0.33 ± 0.02 0.69 ± 0.04 1.09 ± 0.1 10.40 ± 1.2 0.47 ± 0.06 M Absent 

Mean 0.39 ± 0.09 0.34 ± 0.07 0.74 ± 0.16 1.13 ± 0.14 11.10 ± 2.44 0.46 ± 0.12 M Absent 

L - Length of long arm; S - Length of short arm; CL - Chromosome length; AR - Arm ratio; RL% - Relative length 

of chromosome; CI - Centromeric index; NOR - Nuclear organizer region 
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Table 2: Mean asymmetry analyses of karyotype of S. maritima  

HCL (µm) S% A A1 A2 

6.68 ± 0.28 51.51 ± 3.05 0.05 ± 0.01 0.10 ± 0.02 0.22 ± 0.02 
HCL - Total length of chromosome of haploid complements; S% - Inter-chromosomal level symmetry index; 

A1 - Intra-chromosomal asymmetry index; A2 - Inter-chromosomal asymmetry index; A - Degree of karyotype 

asymmetry  
 

chromosomes complements, point towards the possible evolutionary changes occurred in them to cope 

up with the stress imposed by the hostile ecological environment of the area. The small size of 

individual chromosomes and quite a small number of diploid complements both help faster 

completion of DNA replication and cell division, the two most vital factors facilitating the propagation 

of a species in an uncongenial environment.   
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