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ARTICLE DETAILS ABSTRACT

Article History: Genetic diversity among 26 sesame accessions in Nigeria was evaluated using inter simple sequence repeat
(ISSR) markers. The samples' genomic DNA was extracted from the leaf, and eleven ISSR markers were used
in polymerase chain reaction (PCR) to determine allelic polymorphism, marker effectiveness and genetic
relationship of the accessions. Fifty-two loci comprising 885 alleles were amplified by the 11 markers with
82.69% polymorphism. The average number of amplified loci per primer was 4.73 with a polymorphism
range of 50-100%. The Principal Coordinate Analysis revealed 86.74% variability with the first three
coordinates; PCoA1, PCoA2 and PCoA3 responsible for 20.38%, 13.82%, and 13.11% of the total variation,
respectively. The dendrogram separated the accessions into two groups with 9 sub-clusters at a genetic
distance of 10 (90% similarity). Jaccard similarity index range was between 0.50 and 0.94. In conclusion, the
ISSR markers employed for this study were informative and effective in detecting variations among the
accessions. Therefore, there is substantial genetic diversity existing in the twenty-six accessions of sesame
which could be used in the selection of suitable parental genotypes for initiation of breeding programme for
seed yield and oil quality improvement of sesame plant in the country.
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1. INTRODUCTION

Africa continent accounted for 51.2 % of global sesame production,
followed by Asia (45%) (FAOSTAT, 2021) and Burma (Myanmar) as the
largest producers. Nigeria is ranked 6% among the major sesame
producers in the world between the year 2009-and 2019 (FAOSTAT,
2021) and is one of the major suppliers of sesame seed to Japan, the
world’s largest importer. Though the crop is gaining recognition in Nigeria
agricultural system as the number of production area has increased in the
last ten years, but the seed yield production is not increasing. According to
the FAOSTAT (2021), there was a gradual decrease in yield quantities of
sesame in Nigeria from 2012 till date.

Farmers in major sesame-growing nations like Nigeria rely extensively on
sesame as a good source of edible oil and protein-rich food. Sesame seeds
produce high-quality, odourless oil that is edible and serves as an excellent
source of protein and fat for both humans and animals (Adebisi et al.,
2005). It is used as a cooking medium mainly in the Indian subcontinent
and African countries. Sesame is also used in making different cuisines in
different parts of the world. In Nigeria, young fresh leaves are used in
making soups while dried stems are used locally as a source of fuel, with
the ash being used in producing traditional local soap. The seeds which
may be roasted or used raw are not only widely used in European and
North American bakery Industries in garnishing bread and other flour
products but also gaining importance in Nigerians bakery industries.

The oil, apart from being used as a cooking medium, also has industrial
applications in the production of cosmetics, soaps, insecticides, paints and
vanishes, and pharmaceutical products (Ashri,1998). The meal left after
oil extraction is used in making feed for poultry and livestock. Sesame oil

is highly desirable commercially owing to the presence of high
unsaturated fatty acid (oleic acid) and low levels of saturated fatty acids.
Sesame lignans have antioxidant and health promoting activities
(Harikumar et al, 2010). The beneficial effects of sesame oil in reducing
plasma cholesterol level and consequently lowering blood pressure in
humans has been reported (Sankar et al, 2005; Frank, 2005). Also, the
antifungal property of chloro-sesamone from the roots of sesame was
reported by (Begum et al, 2000).

The use of molecular markers in the assessment of genetic diversity
among crop plants has been shown to be more effective compared to
conventional breeding methods (morphological, agronomic, and
biochemical markers). This has been attributed to the fact that
environmental factors have no effect on the markers, as very low variation
could be detected and large number of plants/samples could be screened
at a time. Advancement of modern plant breeding has been accelerated by
the research on molecular markers, which has also enhanced genetic gain
with potential to shorten the breeding cycle in many crop species
(Lennarts et al, 2019). The usefulness of a particular molecular marker
depends on its capacity to identify nucleotide polymorphisms that allow
segregation between different molecular marker alleles (Hassan et al.,
2021).

Different authors have reported the use of molecular markers in diversity
study of different sesame genotypes and examples include SRAP, SSR,
RAPD and ISSR (Zhang et al.,, 2012; Nweke et al., 2015; Uncu et al., 2015;
Adu-Gyamfi et al, 2019; Pham et al., 2011; Olorunshola, 2019; Parsaeian
et al, 2011). There were few reported studies on the use of molecular
breeding on Nigerian sesame. For instance, in a recently conducted
investigation, Olorunshola (2019) employed RAPD markers to assess
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genetic diversity among 23 sesame genotypes. Nweke (2015) studied
genetic diversity in sesame with respect to phytochemical composition
using simple sequence repeats (SSR) markers and high genetic variation
was observed among the 30 accessions used. In another study, SSR
markers were employed by (Oduoye et al, 2020), to assess genetic
diversity among 22 sesame accessions from germplasm collections.
However, there have been no reports on the use of ISSR markers in the
determination of genetic diversity among Nigerian sesame. Therefore, the
aim of this study was to evaluate the extent of genetic variability among
some Nigerian sesame accessions using ISSR markers in order to identify
genetically diverse accessions to be used for purposeful planning of
breeding programme towards sesame yield and quality improvement in
the country.

2. MATERIALS AND METHODS
2.1 Plant Materials

The materials used for the study comprised Twenty-six accessions of
sesame (Table 1) which were collected from two research Institutes in
Nigeria (NACGRAB: National Centre for Genetic Resources and
Biotechnology and NCRI: National Cereal Research Institute, Badegi). The
seeds of the twenty-six accessions were planted in planting pots that were
replicated three times and arranged using Complete Randomized Design
(CRD).

Table 1: List of the Sesame accessions used for ISSR Analysis

Accession Number Accessions Name Code
1 04119
2 04128
3 04130
4 04133
5 04136a
6 ULTRA
7 E8
8 NCRIO1
9 MJ
10 04157
11 04156
12 04153
13 04146
14 04142
15 04140
16 04E
17 05E
18 04160
19 04164
20 04168
21 03M
22 04M
23 02M
24 04126
25 04174
26 NCRIO1M

2.1.1 DNA extraction

Genomic DNA was extracted from the young leaf of each accession of
sesame at four weeks old using Plant DNA Extraction Kit (Zymo Research,
USA) according to the manufacturer’s instructions. Quality of the gDNA
was determined by visualization of the band intensity produced from 1%
agarose gel electrophoresis under UV light. The extracted DNA from the
samples were then stored at -20°C.

2.1.2 Polymerase chain reaction analysis

A few of the accessions were initially selected and tested for amplification
with selected primers. The markers were designed and developed from

data mined from the NCBI platform (http://www.ncbi.nlm.nig.gov/n
uccore?trem=sesamumn) and the sequences of the primers were similar
to the base sequences of primers reported by Spandana et al. (2012). The
primers that produced clear-cut DNA fragments were selected for
amplification of the DNA of each accession. The amplification reaction was
carried out according to other study with adjustments in annealing
temperature and reaction volume (Uzun and Cagirgan, 2009; Animasaun
etal, 2020).

Amplification of the genomic DNA through Polymerase chain reaction
(PCR) by the ISSR primers (Eurofins Germany) was performed on 96-well
thermal cycler. The Genomic DNA extracted was used as the template for
the PCR reactions of a final 25 pL volume PCR reaction, in a thin-walled 0.2
ml PCR tube containing the following:

MM (Master mix.) =12.5pl
FP (Forward primer) =1ul

RP (Reverse primer) =1ul
ddH20 (Double distilled water) =85ul
gDNA =2.0ul
Total Reaction Volume =25.0ul

The amplification of ISSR primers was performed in a programmed
thermo-cycler (Prime Cycler, Germany) with initial denaturation at 94 °C
for 5 min, followed by 35cycles of denaturation at 94 °C for 30 sec. Primer
annealing temperature was 55.4 °C for 45 sec and 72 °C for 1 min of
elongation. The final extension was at 72 °C for 10 min and the setup was
on hold at 4 °C for 10 min (Animasaun et al, 2018). The PCR products (the
Amplicons) were resolved on 2% agarose gel in 1X TBE buffer which was
stained with ethidium bromide (0.5 pl /pg) and electrophoresed for 90
minutes at 110 Volt. A 1kb DNA ladder (Thermo Fishers, USA) was used as
a gene ruler, the DNA fragments on the gel was visualized and detected
using a UV-trans-illuminator before the image was captured. In order for
the primer to bind to the template, a suitable working temperature was
ensured. The primer annealing temperature was specific for each primer
based on the primer sequence. These temperatures were calculated
according to Borah (2011) using the expression [4(G+C) + 2 (A+ T)]-2 °C.

2.1.3 ISSR Data Analysis

Data were generated by scoring for the presence and absence of DNA
bands on the gel. A score of "1" was used to indicate the presence of a
distinct and reproducible band on the electropherograms as predicted by
the DNA ruler while “0" was used to indicate its absence. For diversity
analysis, the data were entered into a binary matrix format. The
electropherograms were used to determine the allelic frequency of each
primer, and the percentage polymorphism was employed to determine the
marker efficiency. The Polymorphic information content (PIC) for each
primer was calculated according to Deriek et al. (2001), where ‘PIC’ for
dominant markers is equal to 2f(1-f) with ‘f’ representing the frequency of
allele present, and a matrix was generated. The PAST software version
4.03 was used to carry out a principal coordinate (PCoA) analysis. Cluster
analysis was performed by an agglomerative technique using the
unweighted pair group method of arithmetic average (UPGMA) algorithm
method in NTSYS (Numerical taxonomy and multivariate analysis system)
software package version 2.1. A dendrogram was used to visually depict
the genetic diversity and relationships within and between the accessions.

3. RESULTS

3.1 ISSR primer effectiveness

The effectiveness of the ISSR primers used as markers in assessing the
genetic diversity and the relationship among the sesame accessions is
shown in Table 2. Eleven ISSR primers generated 52 fragments /loci in
total and 885 alleles were amplified by the markers. The markers had an
average of 4 loci per marker, with loci frequency ranging from 3 to 7. ISSR
marker Si-4 produced the maximum number of loci (7) and next to this
were Si-3 and Si-10 which amplified 6 fragments each, while Si-2 and Si-7
amplified the minimum number of 3 loci. Allelic frequency per marker
ranged from 42 to 161 with a mean allelic frequency of 80 per marker
(Figure 1). The maximum number of alleles (161) was produced by ISSR
Si-4, followed by Si-8 and Si-9 with values of 114 and 104, respectively,
while other markers produced alleles less than 100. The minimum allelic
frequency (42) was produced by ISSR Si-1. All the primers had
polymorphic profiles with varied polymorphic information content. Out of
the 52 loci amplified by the primers, forty-three loci were polymorphic,
resulting in 82.69% polymorphism while only nine (9) of the loci were
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monomorphic in nature. Ten out of the eleven markers employed in this had 100% polymorphism. Polymorphic information content (PIC) of the
study produced polymorphism greater than 50% (66.7-100) while only ISSR markers ranged between 0.054 (Si-9) and 0.350 (Si-3) while the
one primer ISSR 9 produced 50% polymorphism, although with high average PIC for all the markers was 0.2. Gel pictures of ISSR Si-3 and Si-2
allelic frequency. Three of the markers (ISSR Si-2, ISSR Si-3 and ISSR Si-6) are shown on plates 1 and 2.
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Plate 1: Amplification of ISSR primer Si-3 used for the molecular diversity in 22 sesame accessions as resolved on 1.5% Agarose gel

300kb

300kb

Plate 2: Amplification of ISSR primer (Si-2) used for molecular diversity in 26 sesame accessions as resolved on 1.5% Agarose gel.
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Figure 1: ISSR Primer Allelic Amplification frequency on twenty-six accessions of sesame.
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Table 2: Loci and allelic polymorphism generated by inter simple sequence repeat markers used for genetic diversity of sesame accessions
S/N Code Forward primer (5'-3") NAL NML NPL %P AF PIC
1 Si-1 CTCAACAGCATCTCCACCA 4 1 3 75 42 0.283
2 Si-2 CACGATACACACATTACGAGACA 3 0 3 100 50 0.142
3 Si-3 GTCGCAGACCCCATCACTT 6 0 6 100 91 0.350
4 Si-4 CGTTTCCATCACACACCTTG 7 2 5 71.43 161 0.153
5 Si-5 TGCGTGAGTACTGCTGTAAA 5 0 5 100 72 0.311
6 Si-6 GCATCAATTTGCAGACCAGA 4 0 4 100 84 0.260
7 Si-7 CCGTGACTCGCTCTCTCTCT 3 1 2 66.67 50 0.172
8 Si-8 GGCTTTTCAGGGGAAAAAGA 5 1 4 80 114 0.207
9 Si-9 GCAGAGATTGCCGGTAAGAA 4 2 2 50 101 0.054
10 Si-10 GGCTTTTCAGGGGAAAAAGA 6 1 5 83.33 52 0.149
11 Si-11 AAGGCCAAAACACAATGGAG 5 1 4 80 68 0.217
Total 52 9 43 82.69 885
Average 4.73 0.82 3.91 78.8 80 0.209
Range 3-7 0-2 2-6 50-100 42-161 | 0.14-0.35

NAL= Number of Amplified Loci, NML= Number of Monomorphic loci, NPL=Num

ber of Polymorphic loci,

%P= Percentage Polymorphism, AF= Total number of allele / Allelic frequency per primer and

PIC = Polymorphic information content.

3.2 Principal Coordinate Analysis (PCoA)

The amplified bands and allelic fragments showed the placement of the
accessions into different quadrants. The first three principal coordinates
such as PCo1l, PCo2 and PCo3 were responsible for 20.38, 13.82,and 13.11
percent of the variation respectively (Table 3). These axes significantly
contributed to the variations observed in the microsatellite regions among

the sesame genotypes (Figure 2). The first six axis with eigenvalue of 5and
above cumulatively were responsible for 70.51 % of the total variation.
The plots of Coordinates 1 against Coordinates 2 revealed quadrant I
containing the minimum number of accessions (4), while majority of the
accessions congregated in quadrant III with a total number of ten (10)
accessions. Quadrants II and IV were occupied by five (5) and six (6)
accessions, respectively.

Table 3: Principal coordinates of loci and allele fragments of sesame accessions based on ISSR marker
Percentage variation
Axis Individual % Cumulative %
1 20.377 20.377
2 13.816 34.193
3 13.11 47.303
4 8.3833 55.686
5 8.146 63.832
6 6.6789 70.511
7 5.331 75.842
8 3.5113 79.354
9 2.9964 82.350
10 2.4571 84.807
11 1.9285 86.736
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Coordinate 2

Coordinate 1

Figure 2: Principal Coordinate Axis 1 and 2 of ISSR Allelic data of twenty-six sesame accessions.
Note: Numbers in the plot correspond to accession’s number as shown in Table 1

3.2.1 Clustering analysis ULTRA whereas A1,2 contained three accessions. Group B was separated
into two clusters (B1, B2) at a genetic distance of 10. Cluster B1 split into
The accessions were delineated into two primary groups (A and B) by the B1,1 and B1,2 at a genetic distance of 7, where B1,1 had three accessions
dendrogram generated according to ISSR marker region amplifications. (04119, E8 and NCRI01) and B1,2 with six accessions. B2 was also divided
Group A separated into two major clusters (Al and A2), where Al was into two subclusters B2,1 and B2,2 at a genetic distance of approximately
further separated into two clusters (A1,1 and A1,2) and A2 contained two 6.4 with B2,1 containing two accessions (04168 and 03M) while B2,2 had
closely related accessions (04146 and NCRI 01M) at a genetic distance of eight accessions that were further subdivided into two at a genetic
3 (Figure 3). Cluster A1,1 comprised of two accessions such as 04133 and distance of approximately 5.2.
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Figure 3: Dendrogram depicting genetic relationships among 26 sesame accessions based on the ISSR data using Ward’s method.

B1,2

B2

3.2.2 Genetic Similarity Matrix among the accessions based on ISSR among the 26 sesame accessions (Table 4). The lowest similarity index
markers was between accessions 04146 and 04140 while the highest value was
between 04160 and 04164 Accession 04160 and 04164 had 94%

The similarity index estimates from this study range from 0.50 to 0.94 similarities while 04146 was 50% genetically similar to accesion 04140.
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Table 4: Genetic Similarity matrix among 26 sesame accessions based on ISSR markers

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
1
2 0.67
3 0.74 0.74
4 0.70 0.65 0.76
5 0.66 0.65 0.84 0.84
6 0.68 0.63 0.79 0.88 0.86
7 0.68 0.63 0.79 0.71 0.74 0.69
8 0.78 0.72 0.79 0.79 0.74 0.78 0.83
9 0.74 0.69 0.85 0.76 0.80 0.79 0.79 0.84
10 0.66 0.61 0.76 0.76 0.84 0.79 0.71 0.75 0.85
11 0.66 0.61 0.76 0.76 0.80 0.79 0.75 0.75 0.85 0.80
12 0.71 0.70 0.81 0.81 0.88 0.83 0.71 0.80 0.85 0.85 0.81
13 0.58 0.53 0.60 0.71 0.67 0.66 0.66 0.66 0.67 0.67 0.71 0.72
14 0.65 0.56 0.67 0.67 0.71 0.66 0.58 0.62 0.67 0.76 0.64 0.72 0.56
15 0.61 0.68 0.76 0.67 0.71 0.74 0.62 0.66 0.71 0.67 0.60 0.68 0.50 0.75
16 0.72 0.63 0.83 0.66 0.70 0.68 0.64 0.68 0.74 0.70 0.66 0.74 0.55 0.73 0.78
17 0.72 0.67 0.84 0.79 0.70 0.77 0.68 0.78 0.79 0.74 0.66 0.71 0.58 0.74 0.78 0.76
18 0.74 0.73 0.89 0.71 0.83 0.78 0.74 0.79 0.80 0.80 0.71 0.85 0.60 0.75 0.79 0.82 0.83
19 0.68 0.68 0.84 0.67 0.79 0.73 0.69 0.74 0.79 0.79 0.67 0.80 0.55 0.74 0.79 0.77 0.83 0.94
20 0.66 0.65 0.85 0.68 0.80 0.74 0.79 0.79 0.80 0.72 0.72 0.77 0.57 0.67 0.76 0.78 0.74 0.85 0.79
21 0.62 0.61 0.73 0.68 0.68 0.75 0.67 0.76 0.73 0.68 0.64 0.69 0.53 0.72 0.76 0.70 0.80 0.76 0.76 0.86
22 0.69 0.64 0.80 0.71 0.75 0.74 0.74 0.74 0.89 0.76 0.76 0.76 0.63 0.67 0.75 0.73 0.78 0.79 0.79 0.85 0.76
23 0.72 0.71 0.87 0.70 0.77 0.76 0.73 0.77 0.83 0.83 0.74 0.83 0.62 0.73 0.78 0.85 0.81 0.92 0.86 0.87 0.79 0.82
24 0.60 0.59 0.79 0.59 0.70 0.69 0.65 0.65 0.79 0.75 0.79 0.71 0.55 0.66 0.70 0.73 0.73 0.79 0.78 0.79 0.76 0.79 0.86
25 0.57 0.70 0.64 0.56 0.57 0.63 0.58 0.62 0.73 0.64 0.73 0.65 0.52 0.55 0.59 0.62 0.66 0.68 0.67 0.64 0.64 0.72 0.70 0.76
26 0.57 0.52 0.64 0.60 0.60 0.62 0.62 0.66 0.71 0.71 0.60 0.68 0.63 0.67 0.67 0.65 0.69 0.71 0.70 0.67 0.68 0.71 0.73 0.66 0.59

Numbers 1-26 represent the accessions as shown in Table 1

4. DISCUSSION
4.1 Molecular Diversity Study Using Inter-Simple Sequence Repeat

The determination of the magnitude and degree of genetic variability/diversity of crop plants has been
achieved in the past using morphological and biochemical markers (Azeez et al., 2013; Animasaun et al.,, 2017;
Azeez et al,, 2017; Nahak et al. 2018; Bharat et al., 2020). However, utilizing morphological (phenotypic and
agronomic) variables to characterize and quantify diversity is frequently constrained and influenced by
environmental factors (Chen et al,, 2014). Biochemical markers also have limitations despite the fact that the
environment has less influence on the markers, very low variation may not be detected if a small genome

section is screened (Rao, 2004). In order to conserve genetic resources and forecast the potential of breeding
materials to combine, it is essential to assess the inter- and intra-specific genetic diversity of crop germplasm
using molecular approaches.

There was a substantial genetic variation at the DNA level among the sesame accession studied based on the
inter-simple sequence repeat analysis result. High polymorphism was detected with the use of eleven ISSR
markers /Primers. The high polymorphism percentage (82.69%) is an indication of high genetic variation
among the test materials and thus demonstrated the usefulness/efficiency of the markers employed for the
genetic diversity study. Microsatellite markers’ effectiveness in genetic variability and characterization has
been reported in crop plants (Ranaetal, 2014; Animasaun et al.,, 2015; Olatunji and Afolayan 2019). The
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polymorphism level obtained in this study was higher than the earlier
reports on the use of ISSR markers in diversity study in sesame by Parsean
et al. (2011) who recorded 76.47%, Nyongesa (2013) reported 70.6%,
Kumar et al., (2014) documented 73.09%, and recently by EL Harfi et al.
(2021) who recorded 80.7%. However, the percent polymorphism was
lower than the value obtained by Abate et al. (2015) who reported a mean
polymorphism of 92.2% among Ethiopian Sesame genotypes. High allelic
numbers and high polymorphism are necessary to estimate the genetic
diversity of germplasm correctly. Microsatellite profiles in diversity
studies are commonly interpreted using allele phenotypes (Ess Link et al,,
2004). Moreover, the extent of diversity and the effectiveness of the
markers are determined by the magnitude of polymorphism (Pfeiffer et al,,
2011).

The following factors such as genotypes employed, the composition of the
ISSR Primers and the annealing temperatures of the primers could be the
contributing factors to the variations in polymorphism levels in all these
studies. An increase in non-specific amplification causing artefact bands
has been attributed to low annealing temperatures (Sanchez et al., 1996).
The adjustment of the annealing temperature has significant effects on the
richness and readability of fingerprints (Bornet and Bran chard, 2001).
The eleven primers produced 885 alleles in total and allelic frequency
among the primers ranged between 42 and 161 with a mean value of 80.
The discriminate ability of primers or Polymorphism Information Content
(PIC) value is employed as a comparative indicator of the degree of
polymorphism. In essence, PIC is used to assess a genetic marker's
usefulness for linkage investigations. The PIC values for monomorphic and
polymorphic ISSR markers that are present in 50% of plants and absent in
the remaining 50% of plants, respectively, frequently fall within the range
of zero to 0.5 in plants (Roldan-Ruiz et al.,, 2000).

The PIC (Polymorphic information content) which represents a relative
indicator of polymorphism, varied from 0.05 (SI- 2) to 0.35 (SI-3)
indicating that the primers are informative and appropriate in
discriminating the accessions. This is in line with the report in which PIC
values ranged between 0.002 and 0.35 among Moroccan sesame
populations but at variance to the PIC value ranges of 0.5-0.91, 0.26-0.76,
and an average PIC of 0.675 by (EI Harfi et al,, 2021; Kumar et al., 2014;
Abate et al,, 2015; Singh et al. 2015). The differences in PIC values from
these studies could be attributed to populations of sesame used and the
nature and number of markers employed. Though all the primers
employed were polymorphic in nature, the PIC value was low for most of
them with the exception of primers 1, 3, 5, and 6 having PIC values greater
than 0.25. From this study, primers with lower polymorphism were
associated with low PIC value except for ISSR Primer 2 which manifested
100% polymorphism but a low PIC value of 0.14.

Allelic frequency is typically used to determine polymorphic information
that is connected to the anticipated heterozygosity (Animasaun et al.,
2015). Therefore, ISSR Si-3 was the most informative as well as the
appropriate primer for the accessions' diversity study and this was
followed by ISSR Si-6 and Si-8 for producing high number of polymorphic
loci with high number of alleles and therefore able to distinguish between

genotypes.

The accessions were placed in spatial coordinates based on Principal
Coordinates Analysis (PCoA) of the amplified microsatellite loci and the
alleles. The PCoA analysis revealed two important axes for the observed
variation. The first two axes (CoAl and CoA2 explained 20.34% and
13.82% of the variation, respectively, and cumulatively were responsible
for 34.2% of the total variation. Accessions on the same quadrant are
relatives, while the ones overlapping within a spatial quadrant are more
similar and genetically related. Based on this, from quadrant IV, accession
04128 is more similar and genetically related to 04M than accession 02M,
04126, and 04174 despite being within the same quadrant. The Plots
showed that all the accessions are relatives and all have a common
ancestor (the accessions were of the same species) but there still existed
variation among them, hence the grouping into different quadrants.

The Dendogram constructed showed the accessions being separated into
two groups with two major clusters each, at a genetic distance of 12 (88%
similarity) and each of these clusters further separated into subclusters of
accessions with high genetic affinities. Consequently, the twenty- six
accessions were grouped into nine (9) sub-clusters. The degree of
relationship (relatedness) is dependent on the magnitude of the genetic
distance between the accessions. The lower the genetic distance, the more
closely related the accessions. The most closely related accessions are
04160 and 04164 due to the fact that the genetic distance between these
two accessions was less than 1.6 (92% similarity).

Genetic similarity index according to Jaccard similarity varied from 0.50
(50%) to 0.94 (94%). This shows that there is low genetic variation
present among the tested materials (sesame accessions). Accessions 02M
and 04164 had the highest similarity index. Thus, suggesting that these
two accessions are closely related while the lowest occurred between
accessions 04146 and 04140. This result was at variance with the one
reported among sesame genotypes (0.09-0.55) from Iran by (Parsaean et
al, 2011). But in consonance with the range (0.29-0.92) reported among
Nigerian sesame, and 0.72-0.95 among Indian sesame genotypes
(Olorunshola, 2019; Sarita et al,, 2019). Although, the two later studies
employed RAPD markers, the differences observed may also be attributed
to the nature of the genetic background of the plant materials used. In
related studies, El Harfi et al. (2021) reported a similarity index ranging
from 0.509 to 1.00, with an average of 0.870 among Moroccan sesame
populations (El Harfi et al, 2021). Abate et al. (2015) reported a
dissimilarity range of 0.01-0.88 in sesame populations from Ethiopia
(Abate et al., 2015).

The most closely related accessions from this study were 04164 and
04160. The least similar accessions (the most dissimilar) were 04146 and
04140, which is suggestive of the maximum genetic distance between the
pair. Not a single pair of the accessions were genetically the same as there
was no pair with a similarity index of 1.0. The dissimilar accessions could
be exploited to broaden the genetic variability of the sesame accession
through hybridization.

CONCLUSION

This study has shown the successful utilization of the ISSR technique in
assessing genetic diversity in some accessions of Nigerian sesame. Percent
Polymorphism and the markers’ PIC revealed that the ISSR markers
employed for the study were informative and effective in detecting
variation among the accessions. Therefore, based on the result of this
study, there is substantial genetic diversity existing in the twenty-six
germplasm of sesame which could be used in the selection of suitable
parental genotypes for initiation of breeding programme for yield and
quality improvement of sesame plant in the country.
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