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Analysis of the Genetic Distance of Several Generations of Barley (Hordeum 
valulgare L) by RAPD-PCR Technique
Raed Salem Alsaffar

Abstract: Random-amplified-polymorphic-DNA(RAPD) was assayed to detect the genetic variation of 6 barley 
generations from Iraq. Four primers generated a total of 17 scoreable bands in RAPD analysis) and resolving power, the 
three polymorphic primers differed (Rp). The use of RAPD marker systems to detect the genetic distance among barley 
generation was discovered to be beneficial. The RAPD dendrograms indicate a diverse grouping of 6 barely specimens, 
although we did see that certain groups were identical in several cases. As a result, the RAPD molecular markers reveal 
two genetic groups in the few specimens examined.
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Introduction
The Barley plant (Hordeum vulgare L.) is the most im-

portant crop in the world, and it has been the focus of ex-
tensive genetic research. It is considered a diploid plant (2n) 
species with much DNA that is mostly self-fertilizing1.

In Iraq, barley is grown on around 450.000 hectares. 
Early domestication and local expertise have resulted in 
varied local barley that is mainly utilized for feed. Poorly in 
terms of food2.

Sheep owners mainly plant barley in semiarid locations, 
and it is harvested once or twice as an early winter crop 
when food and pasture are scarce. Plant genetic resources 
must be conserved and used and needed for the long-term 
upkeep and growth of production of agricultural products3,4.

The preservation of breeders' interests and the docu-
mentation of genetic resources have grown increasingly de-
pendent on identifying agricultural plant types. The malting 
and brewing sectors, respectively, Are critical since various 
kinds of barley plants have vastly varied characteristics & 
applications5,6.

It requires farmers and gardeners to be careful in choo-
sing the seeds of the varieties they want to plant. They 
must be pure seeds that are not genetically treated and not 
subject to any additions in order not to affect their gene-
tic sequence5,8. Various biochemical methods have been 
employed to supplement the phenotypic analysis of barley 
plant cultivation, most of which depend on differences in 
iso-enzymes and protein storage in the seed seeds. None-
theless, because of the weak levels of allelic variation for 
multi-iso-enzymatic loci, the great rank of heredity connec-
tion in the middle of the various assortment, and the great 
extent of variation inside barley plant varieties, characteri-
zation with these indicators was not particularly effective for 
barley varieties6,7,9.

Molecular and genetic markers have been shown to 
be effective methods for identifying and assessing genetic 
variation indoors and across types and societies. Distinct 

characteristics have been shown to display, unlike types of 
variation4,10. It's linked to the proportion of the DNA surveyed 
from every kind of genetic indicator, their portioning across 
the chromosomes, and the size of the purpose target exa-
mined by each technique11.

The adaptation of several molecular methods like 
RAPD, SSR, STS, RAMP and ISSR was made by the es-
sential technique called the polymerase-chain-reaction-(P-
CR)12,13.

In barley, these molecular markers were utilized to 
identify genetic distance, detection of genotype and chro-
mosome mapping. The RAPD technique has numerous 
benefits over other methods, including ease of application, 
affordable expense, and the utilization of a small quantity 
of plant matter. Self-pollinating species with little intraspeci-
fic diversity, like hexaploid wheat and cultivated barley, are 
examples.,  RAPDs have been shown to be helpful as ge-
netic markers10,14.

Bernard et al.15 utilized the RAPD technique and disco-
vered a lot of variation between wild barley genotypes. They 
found that comes from the overall diversity of the genetic 
predicted, 75 percent of the variation was partitioned within 
genotypes. In contrast, 25% was found to be partitioned 
within populations., with no significant variations between 
nations16.

The ISSR technique shows and detects the genetic se-
quences of different varieties belonging to certain plants, 
such as potatoes, through PCR analysis18.

We use RAPD markers to assess the degree and struc-
ture of genetic variation and relationships in complex sam-
ples produced in Iraq to provide a baseline for the species' 
future conservation and breeding initiatives. We also want 
to show how RAPD may be used to analyze genetic diversi-
ty and connections among barley specimens3,19-21.
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Materials and methods 
Plant-based material In this study, six barley (Hordeum 

vulgare L.) specimens from Iraq's "Ebaa Grain Receiving 
Center" were utilized.

With few adjustments, total DNA was isolated from 
fresh leaves using the Genaid kit. And DNA concentration 
and purity measurement by nanodrop and separated by 2% 
agarose gel electrophoresis.

Extraction of  DNA and Analyzed with RAPD-PCR. 
Operon molecular for life provided ten decamer random pri-
mers for RAPD analysis (Table 1). Total DNA was extracted 
from grains of 6 Barley using generated kit, and the extrac-
ted DNA was diluted to 25 ng /mic by nanodrop technique. 
Primers were diluted to 10 ng /mic, used for PCR amplifi-
cation, and separated by 2% agarose gel electrophoresis1.

Results and discussion
Out of many universal primers utilized for early detec-

tion with typical genotypes, just four primers replicate poly-
morphic specimens. Then these 4 primers were used in the 
RAPD-PCR technique to analyze all 6 barley plant gene-
rations. The PCR bands of the 6 generations with these 4 
primers give an overall of 15 different bands. The elevated 
digit of the band (7) was received by UBC-475 primer, while 
the little number (3) was received by UBC-490 primer. Se-
veral denote the identic distance in their aptitude to deter-
mine the genetic variation (100 percent). The 4 polymorphic 
primers visualize the polymorphism concerning the average 
band in informativeness (AvIb) and Resolving power (Rp).

Because of its global spread, the genetic variation of 
barley plant germ cells from divergence homeland has 
been valuator7,8,12,22,23. Bernard et al.15 used RAPD markers 
to examine the genetic distance of 6 generations from 121 
wild barley plant societies from Iraq, Turkey, and Iran. When 
the overall genetic distance was calculated, 75 percent of 
the variance was split between the six genotypes and 25% 
was divided between the social. Because the majority of the 
very discovered (97 percent) was to part among the 20 so-
cieties and the residue across the nations, there were no 
significant differences between countries when the varia-
tion was evaluated11. Therefore, the few specimens were 
joined together regardless of their geographic origin. Den-
drograms using RAPD-PCR and ISSR techniques do not 

indicate geographic profiling among barely plant samples in 
this investigation23.  

Only a few clusters had comparable classifications 
based on the makeup of clusters derived using RAPD and 
ISSR markers separately. Various metrics like the relation 
of polymorphism, mean band informativeness, resolving 
power, and clusters produced in the dendrogram were used 
to assess the performance of these markers1,7,13,22.

The findings of this study's genetic distance were com-
pared to reports from other RAPD research, such as an as-
sessment of gene distance in the outer covering of a seed 
of barley plant using phenotypic characteristics and RAPD 
markers, as well as stored protein analyses9,14.

Furthermore, it has been observed that the dendrogram 
created by the RAPD phylogeny meshes best with the bar-
ley plant cultivars' genealogy and known pedigree than the 
dendrogram obtained by the ISSR findings.

On the other hand, data derived from RAPD were 
shown to be more directly connected to the geographic dis-
tribution of the genus Houttuynia Thunb, whilst data derived 
from the ISSRs technique were found to be intimately rela-
ted to chromosome number 8-13. It might be accounted for 
partly by the disparity in the number of informative PCR pro-
ducts. They emphasized the relevance of the real number 
of locus and their covering of the entire genome once more, 
as well as obtaining reasonable estimations of genetic re-
lationships among the materials investigated. RAPD-PCR 
has proven to be the majority polymorphic technique in bar-
ley plants, making them extremely useful for various barley 
applications 19.20. RAPD techniques are a marker used to 
identify and were also linked to multiple characteristics, in-
cluding the leaf rust resistance gene Lr 28 in Aegilops spel-
toides17,22.

As a result, RAPD analysis might be beneficial for se-
lecting ancestors to cross to generate acceptable popula-
tions for genome mapping and breeding20. We reach the 
following deduction depending on the findings of this study: 
The results showed that RAPD-PCR analysis might be used 
to assess genetic diversity among Iraqi barley varieties. 
The findings of this study, based on genetic diversity, will 
aid breeders in selecting parents for hybridization programs 
and determining the kind of variation in barley.

Conclusions
Despite the narrow genetic base among the six species 

used here, RAPD analysis was quite effective in determi-
ning the genetic variation among Barley species. It can be 
used to generate DNA fingerprints for variety identification.
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Table 2. The PCR condition used in the RAPD technique

Table 1. Sequence of primers used in the RAPD technique15.
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Figure 5. Dendrogram conste-
llates were revealed by six bar-
ley plant samples using an RA-
PD-PCR marker. RAPD-PCR 
data acquired from the dendro-
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