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Extended abstract
Introduction

Purslane (Portulaca oleracea) is a common widely utilized medicinal plant, especially in tropical regions. It is
used as a traditional medicine to reduce a wide range of diseases, including gastrointestinal diseases, respiratory
problems, inflammation of the liver, diabetes, insomnia, headache, etc. Due to the medicinal and economic
importance of purslane, it is crucial to assess the karyotypic diversity and to identify genetic resources among
Iranian landraces. Understanding the number and structure of chromosomes and determining the ploidy level of
Iranian landraces holds great promise in choosing future breeding methods. Researches have shown that
determining the ploidy level is important in identifying evolutionary relationships between different plant groups
and pinpointing the phylogenetic classifications. Therefore, this research was conducted with the aim of
investigating the cytogenetic characteristics of different landraces of purslane in Iran.

Materials and methods

In order to investigate the cytogenetic characteristics of purslane, an experiment was performed on five landraces
of purslane, including Qom, Khoy, Kalat, Yazd and Gachsaran in Payam-e-Noor University of Mashhad, Iran. To
this end, after the germination of the seeds of different landraces, a cross section was prepared from the tip root
meristems. After pretreatment, stabilization, hydrolysis, staining and microscopic examination, three replications
(metaphase plate) were selected from each sample and their karyotypic indices were measured. To determine the
optimal time for chromosome studies, sampling was conducted at various intervals throughout the day, from 8 am
to 2 pm, with samples collected hourly. After finding appropriate metaphase plates, three cells with maximum
resolution were selected from each landrace and photographed. After counting the number of chromosomes in
each landrace and taking the average of the indices from three replicates, the cytogenetic indices, including the
length of the long arm (L), the length of the short arm (S), the total length of the chromosome (S+) L), length
difference of two arms (S-L), length ratio of short to long arm (L/S), ratio of long to short arm (S/L), inter-
chromosomal asymmetry index (A2), intra-chromosomal asymmetry indices Chromosome (Al), asymmetry
coefficient (Al), dispersion index (DI), centromeric index (CI), overall karyotype shape (TF%), chromosomal size
similarity index (Rec), Stevens karyotypic class (S.C) and karyotypic formula were measured and calculated. To
compare the karyotypic symmetry in the landraces, the Stebbens table was also used.

©2023 The author(s). This is an open access article distributed under Creative Commons Attribution 4.0
International License (CC BY 4.0), which permits use, sharing, adaptation, distribution and reproduction
BY

in any medium or format, as long as you give appropriate credit to the original author(s) and the source.

This article is published with open access on www.pgr.lu.ac.ir] © Lorestan University Press 35


https://pgr.lu.ac.ir/index.php?slc_lang=en&sid=1
https://pgr.lu.ac.ir/index.php?slc_lang=en&sid=1
https://en.lu.ac.ir/
https://pgr.lu.ac.ir/browse.php?slc_lang=en&slc_sid=1&cur=1
http://dx.doi.org/10.22034/PGR.10.2.3
http://dx.doi.org/10.22034/PGR.10.2.3
https://creativecommons.org/licenses/by/4.0/
https://pgr.lu.ac.ir/index.php?slc_lang=en&sid=1
https://orcid.org/0000-0002-3198-1329
https://orcid.org/0000-0001-8252-5668
https://orcid.org/0000-0002-1278-6309
https://orcid.org/0000-0002-9013-5202

Cytogenetic Analysis of Different Landraces of Purslane ...

Results and discussion

In this research, the highest number of cells with chromosomes in the metaphase stage was observed in the early
hours of the day from 8 am to 10 am. The results showed that the basic chromosomes number was x=9; two
landraces (Qom and Yazd) were tetraploid (2n=4x=36) and three landraces (Gachsaran, Khoy and Kalat) were
diploid (2n=2x=18). Chromosome types were meta-centric and sub-meta-centric. The landraces of Khoy and Yazd
had the longest and the shortest chromosomes respectively. In all landrace, the short arm size ranged from 5.93
pm to 8.07 pm and the long arm size ranged from 9.21 pm to 10.04 um. According to the Stebbins' Table, landrace
of Qom was the member of class 1B and others were members of class 1A. This represents a similar and primary
evolutionary situation between landraces. In the clustering of different landraces in terms of karyotypic traits,
Khoy and Kalat landraces were placed in one cluster and each of Gachsaran, Yazd and Qom landraces were placed
in separate branches. PCA showed that the first three traits as Length of Long arm, Length of short arm and Length
of total chromosome explained more than 97% of the total variation among the landraces. Considering that ploidy
is as the main evolutionary mechanism in plants to adapt to different environments, it can be concluded that
polyploidy represents greater resistance in hot and dry areas.

Conclusions

In this study, the karyotypes of the five Iranian landraces were studied and they were largely symmetrical.
Additionally, considering the evolutionary significance of increased polyploidy levels, it is plausible to suggest
that the Qom and Yazd landraces may have evolved from other landraces owing to their tetraploid nature.
Moreover, there appears to be a direct correlation between elevated ploidy levels and the asymmetry of the
karyotype.
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Figure 2. Cluster analysis of purslane landraces based on 16 karyotypic traits
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Table 3. Principle component analysis (PCA) based on the average of the sixteen investigated traits

oles bl Ao s eilisly deo o

Traits Percentage of variance The cumulative percentage
L) 2y ss3b Jsb 50.664 50.664
(8) ol S sk Jsb 27.081 77.745
(L+S) ps55055 JS Ik 19.866 97.612
(L-S) 3L 55 Jsb D 50.664 100.000
(S/L) ks 4 ol S 555k sb e 15E-4.650 100.000
(L/S) ol 58 4y s (555L s 15E-3.385 100.000
(A) 5 52,8 0,8 oo a2 15E-2.994 100.000
(A2) o35505,S 0353 O35 cp ool astls 15E-2.275 100.000
AD) 555055 (s OB pde ol 15E-1.885 100.000
(AD 0,8 pde 5 15E-1.238 100.000
(DI) Susl, jaxtls 16E-8.993 100.000
CD) 05 5le yatls 16E-3.723 100.000
(K%) b 5,8 055 oLl jasls 17E-9.841 100.000
(SYD) bs)8 O Laxls 16E-1.548 100.000
(TF%) sl 5,8 JS S 15E-1.777 100.000
(Rec) os5505 S o3l coalis ,axls 15E-2.526 100.000
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