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Using YouTube by Gulf and Yemeni University Students and the Obtained
Gratifications: A Survey
Dr. Abdulbasit Mohammed Abdulwahab Elhatami
Associate Professor of Media, Faculty of Media, Sana’a University

basityemen@gmail.com

Study summary:

s use of’The study aimed to identify the extent, size and type of university youth

and the "male and female students of the Gulf and Yemeni universities for YouTube*

motives and areas of their uses for it and the verifications obtained from that, and it is
considered descriptive studies, Which seeks to get acquainted with the reality of the
uses of the Gulf and Yemeni university youth for YouTube and the verifications
obtained from it, using the media survey method, and this study relied on the multi-
stage sample, where the vocabulary of the study reached 425 items, and the study
reached a set of results, the most important: The size of the respondents of the sample
that they use YouTube, whether yes Or to some extent 353 singles, and the size of
those who do not use YouTube from the sample was 51 singles, and the volume of
males using YouTube was higher than the size of females. On the motives for use, the

using YouTube to develop my own self " first place among them was the motive for
and my scientific capabilities, and about the order of the gratifications that the sample
religious " achieved as a result of using YouTube, the first place among them was

s hypotheses, the most important of *And on the results of the study <'gratification
which were the following: There was a statistically significant relationship between
s use of YouTube and both the sex and specialty variables, and in the *the sample

fields that the study community uses when following up on YouTube: There was a
statistically significant relationship between the areas of interest and the sex and

specialization variants

Uses - Motivation - gratification - YouTube - Social Networking :Key words
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The Impact of Motivations on Employvees' Performance
A Field Study m Aden University Headship Council m Rebublic of
Yemen period of Decemeber 2020

This Study Submitted by
Othman Omar Awadh Batheeb
FHD Researcher

Abstract:

bjective: This study is to assess Impact of Motivation on Employees'

Performance a Field Study in Aden University Headship Council
during December 2020 the influence of tropical storage conditions the
quality and stability of 88 selected essential motivations in the field study
and to assess the different of employees' demographic variables according
to their Gender, Status, Educationl level, Ages, Level of Careers, Years of
service (GSEALY).

Methodology: A stratified random sample, which was chosen,
consisted of 88 employees in 3 levels of jobs. To achieve the objectives of
the study. The analytical descriptive method was approach and SPSS21
was used for this purpse.

Results: The result were found after taking the test there is an impact
of motivation on Employees' Performance estimated by 33.8% also there
were a significant difference due to Gendr in favor of male and Status in
favor of married status and there werenot any significant different
attributed to the job levels and educatioal status and ages or years of
experience.

Conclusion: in light of the results founded especially the significant
relation between the elements of this study recommending to make
enhance motivation Programs and to pay the attention to the employees'
activities and to enhance the coverage of motivations system.

Key words: motivation system, Employees' Performance, Effictness.
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Abstract:

The family is considered as the nucleus of societies, it is the main player in
the economies of countries, and the guide to economic behavior. Regardless of the
emergence of home economics as a science, it is inherent in human social life
since its inception. With the development of economic life, the science of home
economics flourished and developed, with the emergence of the concept of a
circular economy achieving sustainable development, the focus was more on the
economies of countries, while the principle in applying sustainability standards
starts with home economics.

The idea of home economics is almost the closest economics to the concept of
sustainability and the optimal use of resources, from here this research comes to
reveal the nature and importance of home economics and explain some of its
details from which some concepts of the circular economy are reflected, and then
clarifying the concept of circular economy in order to reach proposals to activate
the concept of circular home economics .

This research was partially derived from specialized sources and references in the
field of study, and the descriptive approach was used to explain the parts of the
topic in order to reach a suitable proposed definition of the circular home
economy and the mechanism to activate it as an important part of the basics of the
total economy.
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the environment, France, P: 09; 19-34;« available at http://www.institutmontaigne.org/« seen on: 10/04/2018
232 3 53 22016 ¢« http://masralarabia.com e i sie calaial 81 elia sbaidl ¢ g iall SLa®¥] (e 535 (2)
-22018/04/10
222017 euondl ezl LAl (o samaad) amad Ayndal) BHEN b 4xd gy 4ipanl  daseda 5 Il LaBYY(3)
Sse ALLEN LISV} yplae Gubail dlle a5 g sl sl (4)
Available at: https://goo.gl/FdZB9D, Accessed on 29Nov. ..2018

[,. 2021 ( gign — paliy) ditalt Alalt — M sutalt wu@m‘wymﬁammm@]




[w&\m&p@wm.a éﬁﬁﬂ\éﬂ\am‘i\]

5l 5 calad) o gall g claiiall Alasiad sale) o ading geliay gabuail ol s g ilall SLaiy)
b dadl) BlA aphaty KU Uil (8 Aadll et I o damy LS LApepdall o) gall 2aa3 e
(1)plad &y S

e sty il Gl ez Y elia Al Al e g lall sla®Y) o o) (S
oA Tl Gag ol 5aS Lealasind 3ale] (e bl () o DY en e i) 0S8 e
ol AL o k) dsiiall adull 5SS L Apepdall o) sall dladind e saill Jual 39w
Jlaniad 33le)) Alre dila e 06S5 (l B e Lyt 3alY) Cany Loy Lpapanal die aall
(2) 3 sall 3 S 5 Aglels ST aladiad Y ashy o e o(Dlane o ) geS aludl cllis

gl ALY kst il pae 1Ll

sy i g Aals gl g damn il 9 A8 c(_..s_)f\\ﬂ\ ALY} g Jgaiill aal g ‘é_ﬁ\ Ol gzl (0 B2 Sllia

(1)Ton Bastein & others,(2013), Opportunities for a circular economy in the Netherlands, a report
commissioned by the Netherlands Ministry of Infrastructure and the Environment, TNO Publisher,
Netherlands, P:04.

(2)Jianguo Qi - Jingxing Zhao & Others,2016, Development of Circular Economy in China, Social Sciences
Academic Press and Springer Science+Business Media, Singapore,P:29.
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(1) Niek van den Hout, (2017), Developing a dedicated tool to support the development of domestic boilers
for a circular economy, a Master thesis, Department of Design, Production and Management, Faculty of
Engineering Technology, University of Twente- Netherlands, p: 53-56.
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(1) Report of INSTITUTE MONTAIGNE, (2016), The circular economy: reconciling economic growth with
the environment, France, P: 09; 19-34;« available at http://www.institutmontaigne.org/, seen on: 13/04/2018.

(2)Korhonen, J.; Honkasalo, A. and Seppala, J. (2018) Circular economy: the concept and its limitations,
Ecological economics, 143, 37-46.
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Roaming trade and the occupation of the public domain in Sana'a Airport
Street
and its effects.
D.R. daris abonashtan

Sana'a University — Faculty of Education Arhab
daris_nashtan@yahoo.com
Abstract:

What is included in the various aspects of the research
indicates that the roaming trade and the occupation of the public
domain on the Airport Street in Sanaa, has begun to grow and
spread within the urban milieu and behind negative economic,
social and environmental impacts, as it has become a real obstacle
to the path of development and is one of the black points that
increase The complexity of the urban crisis that the city is
experiencing.

Therefore, the research aimed to frame the concept of the
public domain and clarify the position of Yemeni legislation on
the occupation of the public domain, analyze and refute the
characteristics of street vendors, and identify the implications of
street vendors and their trade, And, given that these effects may
be related in one way or another to the reality of civilization and
environmental distortion of the city of Sanaa, this research not
only came in support of the criticisms witnessed by the
phenomenon, but we are trying to identify some positive aspects of
this trade.

We conducted this research by inventorying all street vendors
on the Airport Street and component 256 street vendors, and
conducting a set of interviews with shop owners and citizens on
the street, and the analytical descriptive approach was relied upon
as well as processing statistical data from tables and numbers
through spss, and ArcGIS 10.2 To make and produce appropriate
maps, a set of images was taken that expresses the phenomenon
under study, and the study reached a set of results, including:
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Despite the negative effects of the roaming trade, it is not
possible to deny the positives of living with many families and
reducing the unemployment rate, and the best way to intervene to
address its negative effects is to try to frame and structure it and
include it in legal trade, and make it as one of the foundations of
development in the city, i.e. dealing with it as one of the economic
resources Future state and local councils.

Key words: Occupied the public domain, the roaming business,
the street vendors.
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This study was carried out in the objective to evaluate the genetic
diversity in seven indigenous Sorghum cultivars collected from six
different agro-climatic regions in Yemen, based on their biochemical
characters (proteins, isozymes and DNA markers by using SDS-PAGE,
Native-PAEG and RAPD-PCR techniques). The banding pattern
profiles of total soluble proteins markers, monitored that all studied
cultivars revealed different banding profiles, with 36 bands distributed
in all the cultivars. Out of which, 18 unique bands could be considered
as a positive specific biochemical genetic markers for genetic diversity
evaluation of these cultivars. Isozyme markers (a-Esterase and
Peroxidase) profiles revealed three bands from each of the two
isozymes were distributed in all sorghum cultivars out of which 1 band
was unique band that observed in one cultivar (Zaaer for a-Esterase and
Goahri for peroxidase). These bands could be considered as a positive
specific biochemical genetic marker for genetic diversity evaluation of
these cultivars. All the seven used random primers monitored different
DNA polymorphism among all the seven sorghum cultivars and
produced a total of 80 bands (amplicons) with an average of 11.43%
bands per primer, 0.74 polymorphic banding patterns. The overall
results showed that all the seven primers used in this study gave
specific unique bands for each of the studied cultivars and could be
considered as taxonomical markers.

Key words: Sorghum, proteins, isozymes, a-Esterase, Peroxidase,
DAN markers, SDS-PAGE, Native-PAEG, RAPD-PCR.
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Introduction

Sorghum (Sorghum bicolor (L.) Moench), is a tropical plant belonging to the Poaceae
family, is one of the most important cereal crops in the world (Anglani, 1998). Sorghum
is a C4 crop, whom certain varieties also posses “stay green” genes that enable them to
perform photosynthesis permanently. Furthermore, sorghum is one of the important
staple cereals in the semi-arid regions of the world (Doggett, 1988; Rohrbach et al.,
2002). More than 35% of sorghum is utilized as a food grain and the balance is used
primarily for animal feed, alcohol production and industrial products (FAO, 1995;
Awika and Rooney, 2004; Dicko et al. 2006; Mehmood et al., 2008). In terms of cereal
grains production, sorghum ranks fifth in cereal crops after wheat, rice, maize and
barley (Smith and Frederiksen, 2000; FAO, 2006). Yemen is one of the sorghum
producing countries for local consumption. The crop is annually grown (for grain and
fodder purposes) on an area of 307,855 hectares with average seed yield of 164,241 tons
per annum and percentage of 60.05 and 45.83 of total cereal area and yield, respectively
(Agriculture Statistical Yearboook, 2017). However, Yemen is characterized by large
biodiversity of native species, varieties and soil types adapted to different agro-
ecological zones. The country is characterized with rich genetic resources as a
consequence of its rich biodiversity and natural resources base; associated with different
climatic conditions and agro-ecosystems. Historically, the ancient people developed
traditional practices to preserve the genetic resources. There was no efficient and proper
attention given to the use of the indigenous genetic resources. There are no breeding
programs to improve local strains, collect data, characterize research and evaluate them.
Sustainable use of agro-biodiversity depends largely on the inherited knowledge and
experience and understanding of natural resources. Endogenous genotypes are the result
of long selection process (Mukred, 2007). In Yemen sorghum is extremely diverse
throughout the growing areas, which contain pockets of isolation with an extremely
broad and valuable genetic base for potential breeding and improvement in the country
and the world at large. Since its domestication, the crop has been under intensive human
selection for traits of interest by farmers and this led to the existence of extremely
diversified local landraces. Diversity in Yemeni sorghum is based on maturity,
adaptation to agro climate, different soils and fertility levels, moisture regimes, panicle
types, seed colour, seed size, disease and insect resistance and grain quality. The
presence of such a highly variable genetic pool with diverse agro-ecology adaptations
poses an enormous challenge as well as opportunity for improvement of the crop
(Doggett, 1988).

Genetic diversity based on agro-morphological markers were routinely used for genetic
diversity analysis and for establishing relationships among genotypes, but recently
various biochemical and molecular markers have been developed as powerful tools for
such studies. Biochemical techniques have been used to study genetic variations among
and within different species of plants (Antonius, 1999; Vladova et al., 2000; Sharifi et
al., 2006). Methods based on arbitrary primed-PCR (Welsh and McClelland, 1990) and
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RAPDs (Williams et al., 1990) have become widely used in studying genetic variation
(Fahima et al., 1999), in plant taxonomy (Adams et al., 1993) and in conservation of
endangered species (Wang et al., 2004) in natural populations. RAPD markers are
attractive because they are simple, quick, relatively not expensive and little amount of
DNA quantities are required to detect relatively small amount of genetic variation
(Ragot and Hoisington, 1993). Genetic diversity assessment with different methods and
their comparison could provide complementary information for improvement and
conservation programs. Indigenous sorghum land races are generally well adapted to the
wide range of environmental conditions. This permit suggestion of high genetic
variability. However, genetic diversity of Yemeni sorghum cultivars has not been fully
investigated. Therefore, to fill this gap, this investigation aimed to assess the genetic
diversity among seven indigenous sorghum cultivars collected from different agro-
climates using protein markers based on SDS-PAGE technique, tow isozymes markers
and seven RAPD primers to detect the genetic similarities, and classify them into
clusters, for documentation and use in crop improvement programs.

Material and methods

Plant Material: The plant material used in this study (Table 1) consists of seven
indigenous cultivars sorghum grains, collected from six different agro-climatic regions
in Yemen.

Methods:

SDS-PAGE: Total soluble protein (T. P.) was extracted from 0.25 g of each of the
indigenous sorghum cultivars and applied for electrophoresis as described by Laemmli,
(1970).

Isozymes: a-esterases (0-EST), and peroxidase (PER) isozymes fingerprints were used
to detect the variability among the studied sorghum cultivars, according to (Jonathan
and Weeden, 1990; Gorinstein et al., 1999).

RAPD-PCR: Total genomic DNA was extracted from 0.1 g of fresh leaves tissue of
each of the studied sorghum cultivars, following the method of Dellaporta et al., (1993).
RAPD-PCR technique was used, according to Tao et al., (1993). Seven primers were
used for RAPD analysis from Operon Technology (USA) as shown in table (2).

PCR reaction: For RAPD analysis, the PCR reaction was carried in in 30-pul volume
tubes, according to (Williams et al., 1990), containing 20 pmol (2ul) of primer in 10x
(3ul) reaction buffer, 2.5mM (3ul) of each dNTPs, 25mM (3ul) MgCI2, 250 U (0.2ul)
of Taq polymerase and 25ng (2pl) of template (Genomic DNA) and 16.8 pl H,O (d.w),
were used for the amplification of DNA. The amplification reaction was performed in
the Eppendorf Master Cycler with an initial denaturation for 4 min. at 94°C, then 45
cycles: 1 min. denaturation at 94°C; 1 min. annealing at 37°C; 1.5 min. extension at
72°C. Final extension was carried out at 72°C for 12 min, then hold at 4°C. Amplified
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products were analyzed through electrophoresis on 1.4% agarose gels containing 0.5 x
TBE (Tris Borate EDTA) and 0.5pg/ml Ethidium bromide to stain the DNA. The
electrophoretic buffer (1x TBE), then covered the gel. 15 pul of DNA amplified product
was loaded in each well and 1 kb DNA ladder mix was used as standard DNA with
molecular weights of 20000, 10000, 7000, 5000, 4000, 3000, 2000, 1500, 1000, 700,
500, 400, 300, 200 and 75 pb, supplied by Fermentas Life Sciences company, USA. The
run was performed for about 1h at 80 Vin Pharmacia submarine (20 cmX20 cm).

Statistic Gel Analysis: Gels were photographed using Digital Camera cyber-shot 12.1
Mega-pixels and the reproducible banding patterns of each primer which produced by
RAPD were chosen for analysis. Each gel was analysed by using (Gel Analyzer 3)
program established by (Ahmed, 2004), scored as present (1) or absent (0), and pair
wise comparisons between individuals were made to calculate the Dice coefficient of
genetic similarity matrix using SPSS (Statistical Package for Social Scientists) version-
19 program (Norman et al., 1975). Cluster analysis was performed to produce a
dendrogram using unweighted pair-group method with arithmetical average (UPGMA).

RESULTS AND DISCUSSION

Genetic diversity assessment with different methods and their comparison could provide
complementary information for improvement and conservation programs. However,
such information is not available for Yemeni sorghum landraces. To fill in this gap,
proteins, isozyme and DNA markers were used to study genetic diversity in seven
indigenous Sorghum cultivars, collected from different regions in Yemen. The present
results used to find out phylogenetic relationship among them which could be
documented to be handy for plant breeders and geneticists in their breeding programs
development.

Seed total soluble protein markers: Analysis of total soluble protein profiles using
SDS-PAGE (figure 1, table 3) revealed 36 bands, distributed in all the cultivars with
molecular weights (MW) ranging from 120.6 to 38.4 KDa, at relative front (Rf) of 0.018
and 0.907 respectively. The highest number of bands was recorded in Zaaer (20 bands),
the lowest one (13 bands) was recorded in Daami where the number of bands varied
from 19 to 14 bands for the other five cultivars. Out of the 36 different bands, 11 bands
(31%) were polymorphic (band no. 7, 11, 14, 16, 19, 20, 21, 24, 26, 27 and 35 with
molecular weights of 116.5, 104.7, 99.2, 93.5, 84.9, 78.9, 72.7, 63.5, 61.1, 58.4 and 41.5
KDa., respectively), while 7 bands (19%) were monomorphic (band no. 9, 10, 23, 30,
31, 33 and 36 with molecular weights of 111.7, 108.5, 70.1, 52.9, 50.9, 47.2 and 38.4
KDa., respectively), these bands were present in all the cultivars, in addition to 18 bands
(50%) were unique bands which have been observed in five cultivars. Ghareb E had five
unique bands (band no. 12, 15, 17, 18 and 22) with molecular weight of 103.759,
96.289, 92.638, 87.986 and 72.432 KDa., also, Zaaer had four unique bands (band no. 5,
29, 32 and 34) with molecular weight of 118.025, 56.124, 49.213 and 44.796 KDa.,
respectively) also, Goahri had three unique bands (band no. 1, 4 and 28) with molecular
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weight of 120.638, 118.330 and 56.487 KDa., respectively) also, Shahphi had three
unique bands (band no. 2, 8 and 25) with molecular weight of 119.864, 115.320 and
62.700 KDa., respectively) also, Ghareb W had three unique bands (band no. 3, 6 and
13) with molecular weight of 119.094, 117.570 and 102.695 KDa., respectively). These
unique bands could be considered as a positive specific biochemical genetic markers
(taxonomical markers) for evaluation of these cultivars from each other.

SDS-PAGE markers genetic similarity analysis: Phylogenetic relationships among
indigenous Sorghum cultivars data analysis of genetic similarity indices matrix index
among the seven cultivars (scored as 0 and 1 for missing and appearing protein bands)
showed high degree of genetic similarity coefficient among the sorghum cultivars
ranged from 0.457 to 0.889, with genetic distance ranged from 0.543 to 0.111 (table 4).
The highest similarity coefficient value was of 0.889 scored between both of Barwy and
Daami at genetic distance of 0.111, whereas the lowest value (0.457) was scored
between Ghareb W and Ghareb E at genetic distance of 0.543. Moreover, the other
genetic similarity levels ranged from 0.533 to 0.848 at genetic distance of 0.467 to
0.152 was exhibited between all the indigenous Sorghum cultivars.

SDS-PAGE Cluster analysis obtained from the dendrogram (Figure 2) showed that the
seven cultivars were grouped, according to genetic similarity coefficient percentage, in
5 main clusters. The major clusters were separated on the basis of 75% coefficient of
similarity level. Cluster 1 was composed of 2 cultivars (Barwy and Daami) at similarity
coefficient of 0.97 with 0.03 genetic distance. Cluster Il was composed of 2 cultivars
(Zaaer and Goahri) at similarity coefficient of 0.85 with 0.15 genetic distance. Each of
the clusters Ill, IV and V was composed of one independently separated cultivar
(Ghareb W, Shahphi and Ghareb E, respectively).

SDS-PAGE revealed high degree of polymorphism (81%). In addition, all studied
cultivars showed unique markers except Barwy and Daami cultivars.

However, biochemical marker techniques such as SDS-PAGE have been used to study
genetic variations between and within different species of plants (Antonius, 1999;
Vladova et al., 2000; Sharifi et al., 2006). The present results were found in agreement
with the findings of (Ramos et al., 2006; Patra and Chawla, 2010) who used protein
SDS-PAGE to study the genetic variability and the genetic relationship among the
different species collected from different natural habitats (thirty cultivars of Brassica
rapa, Cucurbitaceae, Calotropis procera and 93 germplasm accessions of Gymnema
Sylvester R.Br).

Isozyme markers genetic similarity: Phylogenetic relationships among indigenous
sorghum cultivars by using isozyme markers (o-esterase and Peroxidase) isozyme
profiles data analysis (figure 3, table 5), showed high degree of genetic similarity
coefficient among cultivars, ranged from 0.667 to 1.000, with genetic distance ranging
from 0.333 to 0.000. The results indicated that the highest similarity value of 1.000 was
scored between GharebW and both of Barwy and GharebE. The same similarity value
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scored between Goahri and both of Shahphi and Daami with genetic distance of 0.000,
also scored between Barwy and GharebE, and also scored between Shahphi and Daami,
whereas the lowest value of 0.667 was scored between Zaaer and both of Goahri,
Shahphi and Daami with genetic distance of 0.333. The genetic similarity (0.800) with
genetic distance of 0.200 was found among all of the indigenous sorghum cultivars.

Isozyme Cluster analysis among the seven studied cultivars dendrogram (Figure 4)
showed that the seven indigenous sorghum cultivars were grouped in three clusters
according to genetic similarity coefficient percentage. Cluster I consisted of 3 cultivars
(Barwy, GharebE and GharebW) at genetic similarity coefficient value of 97% with
genetic distance of 3%. Cluster 11 composed of 3 cultivars (Shahphi, Daami and Goahri)
at genetic similarity coefficient value of 97% with genetic distance of 3%, and cluster
Il had only one independently separated cultivar (Zaaer) at genetic similarity
coefficient value of 3% with genetic distance of 97%.

The overall results of the two isozymes systems showed that (a-esterase and proxidase)
were more efficient to study the genetic diversity among the seven Yemeni indigenous
sorghum cultivars. Comparable results were obtained by Fang et al. (2001), who used
isoenzymes electrophoresis to survey genetic diversity in some accessions of barley.
Also, the characterization and assessment of genetic diversity among maize (Zea mays
L.) were studied by Smith (1984) using isozymes electrophoresis. Moreover, Rashed et
al. (1998) used some isozymes electrophoresis systems to study genetic diversity in
wheat and some related species. The existence of some minor bands might affect the
allele scoring process. However, some researchers reported that these minor bands
could be useful during scoring for verification of the genotypes. a-Esterase and
Peroxidase isozyme analysis revealed high degree of polymorphism (67%). In addition,
all indigenous sorghum cultivars did not show any unique markers except Zaaer and
Goahri cultivars. Biochemical markers such as isozymes have been extensively used to
study genetic variations between and within different species of plants (Youssef et al.,
2010, Marines et al., 2012, Glaszmann 1988, Barbier 1989, Morishima & Barbier 1990,
Akimoto et al., 1998, Gao and Hong 2000, Gao and Hong 2002, Veasey et al., 2008,
Doebley et al., 1986, Knerr et al., 1988, Nevo and Beiles 1989, Morden et al., 1990,
Bennaceur et al., 1991, Huang et al., 1994, Buso et al., 1998, Persson et al., 2001,
Persson & von Bothmer 2002, Ayana et al., 2001, Perfectti & Pascual 2005), who used
isozymes NATIVE-PAGE to study the genetic variability and the genetic relationship
among the different species (Sorghum bicolor, Oryza glumaepatula, Triticum
dicoccoides, Phoenix dactylifera Castanea spp. Brassica rapa var. rapa and Secale
cereal) collected from different natural habitats. The resulted profiles showed different
patterns indicating variability among accessions of different habitats.

Randomly Amplified Polymorphic DNA (RAPD) markers: All the decamer random
primers used in this study successfully amplified DNA fragments and revealed DNA
polymorphism among all of seven indigenous sorghum cultivars (Tables 7, 8). A total of
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80 bands were produced with an average of 11.43% bands per primer with banding
patterns polymorphism of 0.74. Among these bands 37, 21 and 22 ones were
polymorphic, monomorphic and unique bands respectively, with an average of 50.14,
27.29 and 22.57 percent, respectively. Only one primer (OPQ-15) showed highest
polymorphism (100%) comparing with primer OPAX-19 which gave low
polymorphism (50%). Ruther, the primers, OPD-11, OPE-03, OPG-05 OPL-12 and
OPQ18 gave only 71, 71, 81, 57 and 79 per cent polymorphism respectively.

All of the seven indigenous sorghum cultivars revealed amplicons (RAPD markers)
across all the 7 random primers used for DNA amplification. DNA amplification in the
seven indigenous sorghum cultivars produced varied number of amplicons which varied
between 4 (OPAX-19) and 17 (OPE-03), with varied sizes between 45 bp (OPAX-19)
and 4651 bp (OPQ-18).

RAPD genetic similarity: The results of RAPD-derived data showed a high genetic
similarity coefficient among the Sorghum cultivars ranged from 0.587 to 0.899 with
genetic distance range from 0.42 to 0.11 (Table 6). Highest genetic similarity coefficient
value (0.899) was observed between Zaaer and Goahri with genetic distance of 0.11,
whereas, the lowest value (0.578) was observed between Ghareb W and Ghareb E with
genetic distance of 0.42. The other genetic similarity coefficients ranged from 0.84 to
0.91 with genetic distance ranged from 0.641 to 0.859 were exhibited between all
sorghum cultivars.

RAPD cluster analysis: The UPGMA dendrogram (Figure 6) clearly separated the
cultivars according to their phylogenetic relation based on similarity coefficient value.
The studied cultivars were grouped in 4 main clusters according to genetic similarity
percentage. The major clusters were separated on the basis of 80% coefficient of
similarity level. Cluster | was composed of 2 cultivars (Zaaer and Goahri) at similarity
coefficient value of 1.00 with genetic distance of 0.00, whereas cluster Il was
composted of 2 cultivars Barwy and Daami at similarity coefficient value of 0.80 with
genetic distance 0.20, while cluster Il was composted of only one independently
separated cultivar Ghareb E at similarity coefficient value of 0.42 with genetic distance
0.58. For, Cluster 1V it was composted of 2 cultivars Ghareb W and Shahphi at
similarity coefficient value of 0.10 with genetic distance of 0.90.

In general, our results found that all the 7 indigenous sorghum cultivars have distinctive
banding patterns with polymorphic average of amplification products from the 7
selected primers found to be 50.22%. These data were consistent with previous results
obtained by (Nkongolo et al., 2008) who conducted a genetic analysis of 20 elite lines
accessions using RAPD markers which revealed that the level of polymorphism among
accessions was 53%. The RAPD marker in our study revealed higher level of genetic
polymorphism (74%). These results are in agreement with studies in same species
(Morgante and Olivieri, 1993; Powell et al., 1996; Wu and Tanksley, 1993). Many
studies reported that level of polymorphism in sorghum detected by RAPD were; 52%
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(Nkongolo and Nsapato 2003; Zinzala et al., 2018), 54.44% (Amrapali et al., 2008;
Ayana et al., 2000b), 55% (Tao et al., 1993), 58% (Agrama and Tuinstra 2003), 68%
(Chakraborty et al., 2011), 70% (Dahlberg et al., 2002), 75%-85% (Ayana et al.,
2000a), 78.94% (Mehmood et al., 2008), 89.19% (Raza et al., 2019), and 99.5% (Zahid
et al., 2011). However, these results are agree with the conclusion of Ayana et al.,
(2000c) that RAPD analysis is an effective method of detecting high level of
polymorphism in sorghum. Moreover, Chakraborty et al., (2011) used 11 RAPD and
three ISSR primers to study the genetic diversity parameters of twelve varieties of
Sorghum bicolor L. and found that RAPD markers were more efficient than ISSR
markers with regards to detection of polymorphism, number of bands scored and
polymorphic information content (PIC) values.

In conclusion, our results demonstrate and confirm that RAPD analysis can be applied
to assess the genetic diversity and phylogenetic relationship of plant species.

Table (1): List of sorghum cultivars, with Table (2): List of 7 meric
their code number, local name and ranodom primers names and
Code  Localname  Collection area Primer Sequence
1 Ghareb (west) Bani-Shibah, OP-Ax19 5’CCC TGT
2 Zaaer Tihamh- OP-D11 5’AGC GCC
3 Goahri - Ans-Dhamar OP-E3 5°CCA GAT
4 Barwy-Rebaai Bani-Mater, OP-G5 5°CTG AGA
5 Shahphi Al-Mahweet OP-L12 5’GGG CGG
6 Mshrge- Amran OP-Q15 5’TGG CGT
7 Ghareb (east) Bani-Shibah, 0OP-018 5’CTC GCT

Table (3): Distribution of seed-derived total soluble proteins bands in the seven indigenous
Sorghum cultivars obtained by SDS-PAGE technique.

Band Relative Cultivars

No.  front (Rf) GharebwW Zaaer Goahri Barwy Shahphi Daami GharebE

1 0.018 120.638

2 0.023 - - - - 119.864 - -—

3 0.028 119.094 -— -— - - - -—

4 0.033 - - 118.330 --- - - -—-

5 0.035 -— 118.02 -— -— - --- -—

6 0.038 117.570 - - - - --- -

7 0.048 - - - - - 116.51 116.514

8 0.053 - - - - 115.320 - -—-

9 0.078 111.665 111.66 111.665 111.66 111.665 111.66 111.665
10 0.100 108.545 108.54 108.545 10854 108.545 108.54 108.545
11 0128 104.699 — 104699 -
12 0135 103.759
13 0.143 102.695
14 0.170 99185  99.185 99.185 99.185 99.185 99.185
15 0.193 96.289
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Table (3): Distribution of seed-derived total soluble proteins bands in the seven indigenous
Sorghum cultivars obtained by SDS-PAGE technique.

Band Relative

Cultivars

No.  front (Rf) GharebW Zaaer Goahri Barwy Shahphi Daami GharebE
16 0.216 93.478 93.478 93.478 93.478 93478 93.478 ---
17 0.223 --- --- --- --- --- --- 92.638
18 0.263 --- --- --- --- --- --- 87.986
19 0.291 84.868 84.868 84.868 84.868 84.868 84.868 ---
20 0.348 78.860 78.860 78.860 78.860 --- 78.860 78.860
21 0.411 72.712 72712 72712 72.712 --- --- ---
22 0.414 --- --- --- --- --- --- 72.432
23 0.439 70.136 70.136  70.136 70.136 70.136 70.136 70.136
24 0.516 63.513 63.513 63.513 --- --- --- ---
25 0.526 --- --- --- --- 62.700 --- ---
26 0.546 61.105 61.105 61.105 61.105 --- --- ---
27 0.581 58.411 58.411 58.411 --- --- --- ---
28 0.607 --- --- 56.487 --- --- --- ---
29 0.612 --- 56.124 --- --- --- --- ---
30 0.657 52.963 52.963 52.963 52.963 52.963 52.963 52.963
31 0.687 50.955 50.955 50.955 50.955 50.955 50.955 50.955
32 0.714 --- 49.213 --- --- --- --- ---
33 0.747 47.165 47.165 47.165 47.165 47.165 47.165 47.165
34 0.787 --- 44.796 --- --- --- --- ---
35 0.847 --- 41.464 41.464 41464 41464 41.464 41.464
36 0.907 38.380 38380 38380 38.380 38.380 38.380 38.380
Tatal hand 19 20 19 14 15 13 15

Numbers inside the tahle renresent MW

Table (4): Genetic similarity coefficients of the seven indigenous Sorghum

cultivars based on seed-derived total soluble proteins markers.

Goahr Barw  Shahph  Daam  Ghare
Cultivars  GharebW  Zaaer i y i i bE
Ghareb
W 1.000
Zaaer 0.750 1.000
Goahri 0.769 0.821  1.000
Barwy 0.765 0.824 0.848 1.000
Shahphi 0.629 0.629 0.647 0.759 1.000
Daami 0.667 0.727  0.750 0.889 0.786 1.000
GharebE 0.457 0514 0529 0.621 0.533 0.643 1.000

Table (5): Genetic similarity coefficients among seven indigenous sorghum cultivars
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based on all data of isozymes markers (a-esterase and Peroxidase).

Cultivars  GharebW Zaaer Goahri Barwy Shahphi Daami GharebE

GharebW 1.000

Zaaer 0.800 1.000
Goabhri 0.800 0.667 1.000
Barwy 1.000 0.800 0.800 1.000
Shahphi 0.800 0.667 1.000 0.800 1.000
Daami 0.800 0.667 1.000 0.800 1.000 1.000

GharebE 1.000 0.800  0.800 1.000 0.800 0.800 1.000

Table (6): Coefficients of genetic similarity among indigenous sorghum cultivars by
using all data RAPD markers.
Cultivars  GharebW  Zaaer Goahri Barwy Shahphi Daami GharebE
Ghareb W 1.000

Zaaer 0.659 1.000

Goabhri 0.674 0.899  1.000

Barwy 0.642 0.716 0.732 1.000

Shahphi 0.703 0.681 0.696 0.738 1.000

Daami 0.643 0.738 0.729  0.857 0.736 1.000

Ghareb E 0.587 0.720 0.711 0.735 0.641 0.817 1.000

Table (7): Analysis of RAPD banding patterns of seven indigenous sorghum
cultivars generated by using seven primers.

Total number of bands morphs | Morphs bands percentage (%) |Po
: y
. ma
i |Total No. . .
ml of bands Polyr_norp Mono_morp Uniqu Polymorphic Monomorphi Unique rp
o hic hic e c his
m
r %
0 4 2 2 - 50 50 - 5
0 7 4 2 1 57 29 14 |7
@) 17 8 5 4 47 29 24 | 7
0] 16 5 3 8 31 19 50 |8
0 14 5 6 3 36 43 21 |5
0 8 7 - 1 88 - 13 |1
0] 14 6 3 5 43 21 36 |7
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T 80

37

21

22 46

26

28 |7

Al 11.43

5.29

3.00

3.14 50.22

27.29

224 | 7

Table (8): Number of total, present, absent and unique bands of RAPD generated
by seven primers in seven indigenous sorghum cultivars.

Cultivar

Primer

Total
number of
bands

Number of
present
bands

Number of
absent
bands

Number of
unique
bands

Ghareb W

Zaaer

Gaohri

Barwy

Shahphi

Daami

Ghareb E

OPAX-19

Ghareb W

Zaaer

Gaohri

Barwy

Shahphi

Daami

Ghareb E

OPD-11

Ghareb W

Zaaer

Gaohri

Barwy

Shahphi

Daami

Ghareb E

OPE-03

17

Ghareb W

Zaaer

Gaohri

Barwy

Shahphi

Daami

Ghareb E

OPG-05

16

L] DN

W

Ghareb W
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Gaohri

Barwy

OPL-12

14
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Shahphi

Daami

Ghareb E

Ghareb W

Zaaer

Gaohri

Barwy OPQ-15 8

Shahphi

Daami

Ghareb E

Ghareb W

Zaaer

Gaohri

Barwy OPQ-18 14

Shahphi

Daami

N[OOI NNMN OB DN |||
O N[O NN~ PPOAIN OO
1

Ghareb E

Figure (1): Electrophoretic banding patterns of seed-derived total soluble proteins
fractions profiles in the seven indigenous Sorghum cultivars generated by one
dimension SDS-PAGE technique.
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Figure (2): Dendrogram resulted from UPGMA clustering analysis based
on the genetic similarity polymorphism of seed-derived total soluble
proteins markers of the seven indigenous Sorghum cultivars using SDS-
PAGE.
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Figure (3): Electrophorefic patterns of two isozymes a-¢sterase (4) and
Peroxidase (B), from seeds of the seven indigenous sorghum
culivars obtained by Native-PAGE technique.
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Figure (4): Dendogram resulted from UPGMA clustering analysis based
on all data of isozyme markers (a-esterase and Peroxidase) from seven
indigenous sorghum cultivars by using Native-PAGE technique.
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Figure (5): RAPD banding patterns profile for seven indigenous Sorghum cultivars generated with seven primers;
OPCAX-19 (4), OPD-11 (B), OPE-3 (C), OPG-S (D), OPL-12 (E), OPQ-15 (F), and OPQ-18 (G).
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o ? 1]0 1I5 2l0 2I5
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> Daami 6
GharebE 74
Gharebw 1
Shahphi 5

Figure (6): UPGMA Dendrogram tree indicating Phylogenetic relationships among indigenous sorghum cultivars by using
seven RAPD primers.
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