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Abstract

Honey practicing commercial in traditional, modern and mixed beekeeping.
But traditional beekeeping was most common; the modern beekeeping until
now is limited. The main objective of this study was to determine and analyze
the factors that affecting honey production in Sudan. Then to make afield
survey for most modern beekeeping in Sudan in year 2012, the primary data
have been collected according to a questionnaire designed for this purpose.
The collected data has been analyzed using the descriptive analysis. Gross
margin analysis and Multi- linear regression analysis. The important results
of the study were that the investment in honey bees was very profitable
economically. Hive cost, number of labour and beekeeper age are major factor
affecting production. Slow customs procedures, complexity and high
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government fees for beekeeping tools were the main production problems.
The important recommendation of this study was the discount and regular
taxes for the modern tools from outside, also The Ministry of Agriculture
trained traditional beekeepers to use the new ways for bee industry, also they
can get benefit from universities, research centers, different mass media, also
to draw attention to the importance of bees as vaccinated for plants, crops and
honey production.
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1 Al Sarag. M. S. A. Morphometrical and Biological studies on Sudanese honybees apis, mellifera
(hymenoptera: Apidae), PhD. thesis, Cairo university, 1977.
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4 Upton, M. (1987). African Farm Management. Cambridge University Press, Cambridge.
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Abstract
This study investigates the protection of electromagnetic radiations emitted
from the mobile phone. The research problem was represented in the effect of
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electromagnetic radiation on human and what directions con be followed by
mobile phone users so that they can preserve their health and enjoy
technology. Also, methods of protections again electromagnetic radiation
should be recognize. The aim is to be achieved by using analytical descriptive
method and the analysis of previous studies related to the topic. After the
analysis of previous studies, the electromagnetic radiation emitted from the
mobile phone was classified as non-ionize because it doesn’t cause ionization.
In the biological system but it can have other biological side effects for
instance by rising the temperature and changing the flaw of chemical reactions
and forming electric currents in tissues and cells.

Tracking the previous studies, the researcher has discovered that the mobile
phones should be only be used for important matters and emergencies and the
call shouldn’t exceed six minutes. The mobile phone should be kept away
from sensitive areas such bedrooms and closed places. It should not be put in
belts or metal cases. Users should not put it under pillow and should be out of
the reach of children. One of most recommendations of study that we need
culture of dealing with modern technology and make it a favor not an evil in
our life. When youare buying a mobile phone should be looking for the value
of qualitative absorption rate. In order to get rid of the electromagnetic
radiation you have to put your forehead directly on ground in center of earth
this the process can get rid of harmful electrical charges.
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Abstract

The research aims to estimate wheat production in Dongola locality
using multiple regression method.
The researcher used the analytical method; the study tool used the reports of
different managements of the Ministry of Agriculture in Northern state. Since
the dependent variable is the production and independent variables ( size ,
seeds and financing) the multiple regression method is applied based on data
collected from different managements of the Ministry of Agriculture in the
period from 2000 to 2014 .
These results showed significant model and the results showed that the
independent variable with a significant relation to production level of less than
0.05 moral spaces, and the results also showed that the variable seeding has
inverse correlation with amount of production in accordance with the law of
demand . The funding variable moral level is greater than 0.05 , and this
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indicate that the value of the parameter close to zero or the funding variable
has no effect on the production variable .

The most important recommendations are the importance of cultivation areas
valid for agriculture with good planning, and replacing manpower with
mechanism at all stages and increased funding ratios to help farmers and
expansion in the field of agriculture investment.
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Abstract

This research study the Al zamkhShari opinions at metonymy style or
that no one reach it before. The holy Quran is so rich at that style , Al
zamkhshari was the pioneer and he showed to the necessity of the true and
meaningful words at the metonymy style ( the harmony between the
pronunciation and the meaning with the real meaning to that pronunciation),

And he was the first one who noticed the possibility of the existence
figurative and metonymy style in the same place .And he was the first one
who differentiated between Metonymy and overexpose style, this difference
was accurate and clear, and it was the road to the students followers who came
after him.

This research record the priority of Al zamkhshari effort at a lot of
Metonymy style issues, and for the writers who came after him, they used
and affected his speech. But the research affirmed about his extravagance in
explaining the adjectives of God.
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That he was overusing the figurative and metonymy style, and they are the
same style, this dropped him in crippling a lot of God adjectives.

Key words:
Metonymy, overexpose, figurative, marriage relationship, explaining, God adjectives.
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This research aims to “Mansi” who is unique in this style. This study is rare
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Abstract

This study aimed to identify the reality of thunder and lightning through
studying all about them as a subjective study. The researcher has used the
analytical methodology. The study concluded to a number of findings among
which that the scholars are differed strongly about the reality of thunder and
lightning, but the popular form statements that the thunder is the God angle and
the sound that we hear in the clouds is a sound of parsing Allah and the lightening
iIs Mikhrag( A tatter) from fire by it the angle hits the clouds. The researcher
recommends to investigate Hadeeth which concerning invisibles generally. Also
recommends students to refer in the issues of faith to well- acquainted statements.
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Abstract

This study aimed to identify the efficiency of the Quranic text on the
conceptual image building and getting significance and discovering the ability
and the efficiency of the Quranic text on understanding and the influence and
to find out the efficiency and the beauty of images in the Quranic text that
through identifying the value of the Quranic meanings significations. In
addition to through knowing the expressive characteristics which appears in the
Quranic text which made it as a sample used the expression harmonization with
images and harmonized meanings with form and the essence and variation of
images and it’s interaction with context.

The efficiency of the Quranic text appears in shaping the conceptual
image on the receiver and his privacy and the various effective kinds of
meanings which derived from the Quranic text and the impact of image
building and getting significance. This is shaped up in the trends of men of art
and orators in the field of poetry and prose. Therefore they derivatives and
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derived a plenty of images and meanings in the Quranic context and they used
it in their language structure though imitation, convergence and innovation.
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Abstract

This research aims at recognizing the not functioning /I/ in Holy Quran, and
identifying the secret of this letter , its meaning, its types and its denotations,
one of the reasons behind the different opinions in the ruling of sharee'a is the
common verbal, and among these the letter (I) that carries several meanings.
And the importance of this topic is due to my reading of many sections related
to the topic that raised some inquiries in me, my little reading about the several
meanings and functions of /I/ stimulated me to investigate it, knowing its
different types and functions, and its multiple meanings, interest in the
domains of the language in general, the researcher followed the analytical and
deductive method, the researcher concluded to the following findings: the /I/
is one of the letters of meanings that denotes meaning in others as the other
letters of meanings, the letters (I) with their different locations and functions
are all derived from ten /Is/ that are their roots: the prime, the /I/ of addition,
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/Il of emphasis, of order, arrogance, substitution, reply, additional,
disintegration and consequence .l recommend researchers to study this letter
in Holy Quran from other respects rhetorical and linguistic study.
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Abstract
with the development of ways and methods of commercial fraud and diversity,
the use of modern technology in the art of deception, packaging, and the lack
of consumer experience in legal issues which enable him to choose well , the
kingdom of Saudi Arabia has issued a new law governing the handling of
Cosmetics, called the product law Yale issued by Royal Decree No. M / 49
on 18/6/1436 AH, this system explains how to apply the provisions on
cosmetic products factories and warehouses. Due to the increasing prevalence
of these products and the increasing demand of people, as well as the varying
prices and the variability of herbal and non-herbal, medical and non-medical
combinations as well as the cases registered as a result of the use of these
products, and the emergence of a new system in the Kingdom sets the rules

for the regular trade of these products, The possibility of providing special
rules for systemic protection against damages resulting from the use of

cosmetic products in the Saudi law.
448 responsibility dsiua ¢ product zil damages jyal «domain (Ui :4alid) clals
punishment
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Abstract
Such as: Mafdaliyat and Asma'iyat, and the enthusiasm of Abu
Tammam, whose owners are distinguished by the good selection of poems by
poets who do not combine them other than the author's approbation of the
poem. Thaalabi was one of these, came his selections tagged "elected in the
beauties of poetry Arabs" known Thaalabi authoritative and multi-topics,
although he was famous for his book "Jurisprudence and the secret of Arabic,"
but a difference has appeared in the ratio of the book to the poor, there are
those who say that it does not have , And at the same time not attributed to
others.
This study aims to identify this book, especially since many of the Arabic
literature teachers did not recognize it, nor the contents of poetry and poets,
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and the method followed by Thaalabi when standing on some of these poems,
literary, linguistic, grammatical and morphological.

This study adopted an analytical approach, where it stopped on the Thaalabi
and his books, and then on this book, proportion and achievement, editions,
poets and poetry, and finally the method of Tha'ali in the explanation of the
national team. And the linguistic, grammatical and morphological references
that he referred to when he stopped at these poems.

Keywords: Elective, Book Analysis, Grammar, Grammar and Grammar
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Abstract:

This research is concerned with highlighting one aspect of distorting the
biblical text, which is the intervention of transcribers and knowledge of the
history thereof, along with explaining the reasons and limiting the effects
resulting from this intervention. The research has mentioned the stages of
compiling the biblical text historically, with reference to the most prominent
features of each of the stages; namely, Jahwist compilation, Elohist
Compilation, deuteronomist compilation and priestly compilation. Then the
research explained the religious, historical, and racial reasons behind their
intervention, and examined the ideological, psychological, and moral
implications of the transcribers' intervention with Judaism.

The research followed the inductive and deductive method, and the
researcher reached findings, the most prominent of which are: the text of the
Torah developed with the passage of time according to stages, with each stage
having its own features. The transcribers' intervention participated in the
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distortion of Judaism, and this had an impact on the beliefs of its followers
and their behavior.

Key Words:
Transcribers - the text of the Torah - Jahwist Compilation- - Elohist
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3-  Dongola Research Station

Abstract

Five varieties of Ground nut ((Arachis hypogaea L.) were evaluated at
Dongla, Sudan over two seasons (2016 - 2017) in a randomized complete
block design with three replications. Performance of the five groundnut
varieties was studied for 14 characters including seed yield /ha.Significant
differences among the tested varieties were obtained for days to 50%
flowering, biomass/plant, pod yield/plant, seed yield/plant, pod yield kg/ha
and seed vyield kg/ha in the first season. In the second season, however, the
analysis of variance revealed significant differences for only one characters,
namely number of pods/plant. On the other hand, plant height, days to
maturity, main stem diameter, number of branches / plant, number of pods /
plant, anumber of pods per branch and 100- seed weight in the first season
and all characters in the second season with the exception of pods / plant
showed insignificant differences. Ahmadi cultivar was superior to other
varieties in pod yield and seed yield. On the other hand, Kiriz was the earliest
cultivar in days to maturity and ranked second in seed yield.
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INTRODUCTION

The cultivated groundnut (A rachis hypogea L.), was originated in
South America (Bolivia and adjoining countries) and is now grown
throughout the tropical and warm temperate regions of the world. It

IS less expensive as nourishing food.

Groundnut seeds (kernels) contain 40-50% fat, 20-50 % protein and 10-20 %
carbohydrate. Groundnut seeds are nutritional source of vitamin E, niacin,
falcon, calcium, phosphorus, magnesium, zinc, iron, riboflavin, thiamine and
potassium. Groundnut kernels are consumed directly as raw, roasted or boiled.
Oil extracted from the kernel is used as culinary oil. It is also used as animal
feed (oil pressings, seeds, green material and straw) and industrial raw
material (oil cakes and fertilizer). These multiple uses of groundnut plant
makes it an excellent cash crop for domestic markets as well as for foreign
trade in several developing and developed countries (Nwokoro and Tewe,
1996).
In the Sudan groundnut plays an important role in the diets of rural
populations, particularly children, because of its high nutritive value. protein
content was 21-30% fat 41-52% and carbohydrate 11-27%. The by-product of
oil extraction is an important ingredient in livestock feed. Groundnut haulms
are nutritious and widely used for feeding livestock.
Groundnut (Arachis hypogaea L.; family, Fabaceae) is an important crop
among oilseeds. It is a self-pollinated, with chromosome number (2n=40) and
was grown in tropical and sub-tropical regions of the world.
It is grown on 26.4 million hectares worldwide with a total production of 37.1
million metric tons and an average productivity of 1.4 metric tons/ha (FAO,
2003) with a worldwide average yield of 1348 kg/ha. The production of
groundnut is concentrated in Asia and Africa (56% and 40% of the global
area) and (68% and 25% of the global production), respectively. India, China
and the United States have been the leading producers for over 25 years and
grow about 70% of the world crop. Nigeria has biggest area under groundnut
cultivation and also the biggest producer in Africa. The Sudan, cultivated
about 1900 hectares of groundnut which produced 1200 metric ton with an
average yield of 632 kg/ha (FAO, 2006 / 2007).

In the Sudan, groundnut is important oil and cash export crop. Area
under cultivation the crop is about 0.8 million hectares with an estimated total
production of 0.4 million tons (Ishage 1986). The crop is grown under
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irrigation in the central clay plains and in the rain fed areas in the sandy soils
of western Sudan. About 80% of the area and two third of the national
production come from the traditional rain fed sector of western Sudan. In
North Kordofan, groundnut comes after sorghum in area under cultivation.
Barbeaton, sodiri and gubiesh, are widely grown cultivar characterized by
early maturity,

The main problem of the groundnut production in the Sudan is finding of the
suitable variety for the different parts of the country; therefore, the objective
of this study is to assess the performance of five released cultivars under under
modern surface irrigation system at Dongola —Nothern of the Sudan.

LITERATURE REVIEW

A wealth of phenotypic variability in a population is the prime
requirement for any successful breeding program. This is because selection
for the desirable genotype for a certain trait will not be effective unless
considerable variation is existing in the material under study.
Fifteen exotic groundnut genotypes collected by ICRISAT (1983) were used
to study their performance, genetic variability, heritability and genetic
advance of yield and yield contributing characters. Significant variations were
detected for all characters among the genotypes used in the experiment.
Higher phenotypic coefficients of variations were detected for plant height,
primary branches per plant, pods/ plant, harvest index and pod yield/ plant.
Characters like plant height, pods per plant, 100-pods weight, shelling
percentage, harvest index and pod yield per plant showed high heritability.
Considerable high genetic advances in percentage of mean were found for
plant height, pods per plant, harvest index and pod yield per plant. EI Wakeel
and Osman (1992) reported that the low yield is almost certainly attributable
to low plant populations and late planting. In Sudan average yield obtained by
farmers estimated to be around 952 kg/ha of unshelled nuts. In good years
with adequate rainfall, the yield can reach up to 1904kg/ha, while in bad years
of severe moisture stress as low as 404.6 kg/ha are obtained. Mukhtar and Ajit
(2008) reported statistically significant differences among the studied
varieties in seed weight, number of seeds/ pod, 100 pod weight, 100 seed
weight, number of pods/ plant and grain yield. In groundnut, Khalil et al.
(1993) and Abdalla et al. (2000) reported significant varietal differences in
pods number/ plant and plant height. Osman et al. (2010) reported that
significant differences among faba bean varieties in biomass, seed yield, and
thousand seed weight. However, Jeyaramraja and Fantahun (2014) reported
significant variation in the number of days to maturity (DTM) among the
groundnut varieties that studied. On the other hand, Zamurrad et al., 2013

University of Dongola Journal for Scientific Research, 19" edition June 2020



2020 — 35 s autlloud] el N anle de

reported statistically significant differences among the studied groundnut
varieties in seed weight, number of seeds pod-1, 100 pod weight and 100 seed
weight. Ahmed (2010) observed that shelling percent was not statistically
different among the different varieties studied although it ranged from 71.7 %
to 78.4 %. . Mukhtar et al. (2004), and, Mohammad, (2005) reported that
Plant population significantly influenced days to 50% flowering in the three
years. Significantly fewer days to 50% flowering were recorded for crops
sown at 100,000 and 200,000 plants/ha than at lower population. Pod and
kernel yields in groundnut depend on genotype as well as environment..
Plant population significantly affected plant height in groundnut.
Insignificant differences were observed in this character (Mukhtar et al.
(2004). Also Mozingo and Steel (1987) in their study of five varieties of
groundnut concluded that plant height ranged from 32.9 to 42.7 cm at the
higher plant population. The flowering commences 20-30 days after
emergence, depending on genotype and environment (Ramanatha 1988). The
production of flowers is cyclic, characterized by two distinct peaks in the
normally sown crop, the first flush lasting up to 2-3 weeks after
commencement of flowering. The maximum flowering period occurs 38 — 44
days after sowing in the first flush. The second spell of flowering occurs 12-
15 days after the first flush, and lasts for longer duration than the first flush;
the flowering is maximum 50-62 days after sowing (Reddy et al. 1990). The
duration of flowering in the bunch varieties varies from 35 to 63 days and in
the spreading and runner varieties from 42 to 78 days (Smith, 1950). The
maturation of groundnut pods requires about 60 days, but the length of the
growing season varies with the variety; it ranges from 90 to 110 days for
up-right bunch varieties and from 110 to 160 days for spreading and runner
varieties (Purseglove, 1974). The pod and kernel yields in groundnut depend
on genotype as well as environment. It was found, at ICRISAT (1983), that
the partition of the total assimilates into pod yield provides an indication of
yield improvement. The number of pods seems to be a yield constraint in the
Valencia types (Ashle 1978). More fruiting nodes near the base of the plant
would help to ensure penetration of a greater number of pegs in the soil, and
perhaps more pods would form as a result. This implies the need for more
branches with short basal internodes, and in Valencia types shorter internodes
on the main stem (Ishag 1986). The results of some experiments suggest that
in Valencia the supply of assimilates exceeds the requirements of the normal
pod load, and there is scope to increase yield, as Duncan et al. (1978)
suggested by partitioning more of the assimilates to pods. In the sequentially
— branched Spanish, the assimilates to pods in these forms are more
determinate than the alternately branched Virginia types in which pairs of new
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vegetative and productive buds continue to alternate on the branches after
flowering (Bunting and Elston 1980). At ICRISAT (1980), it was found that
pod yield, shelling percentage and pod maturity are best in varieties, which
produce 60% or more of their flowers about eight weeks before harvest.

El Wakeel and Osman (1992) reported that the low yield is almost certainly
attributable to low plant populations and late planting. In Sudan average yield
obtained by farmers estimated to be around 952 kg/ha of unshelled nuts. In
good years with adequate rainfall the yield can reach up to 1904kg/ha, while

in bad years of severe moisture stress as low as 404.6 kg/ha .
MATERIALS AND METHODS

The practical work of this study was conducted at the Demonstration Farm,
Dongola Research Station- Northern State of the Sudan. The Northern State
of the Sudan occupies the distant northern part of the Sudan and lies between
latitudes16 — 22N and longitudes 20 — 32 E. The experiment was conducted
during seasons of 2016 and 2017.

Five released cultivars groundnut (Arachis hypogea L.) were grown under
conditions of the northern state of the Sudan in a randomized complete block
designs (RCBD) with three replications. The hole-to-hole and ridge-to-ridge
(or row to row) spacing were 30 cm and 60 cm respectively. The plot size
was 3 x 3 m. In both seasons, sowing date was 24 " of July. The irrigation
water was applied at an interval of 8 — 10 days in both seasons. In both
seasons, weeding was carried out by hand and no fertilizer was applied. For
data collection, five randomly selected plant per plot were used, in both
seasons to study the following characters: Plant height (cm), days to 50%
flowering, days to maturity, main stem diameter (cm), biomass(g), number of
reproductive branches/ plant, number of pods/ plant, number of pods/ branch,
number of seeds/pod, 100-seed weight, pod yield/plant, seed yield/plant, pod
yield(kg)/ha and seed yield(kg)/ha.

Table (1) Some botanical features of five groundnut ( Arachis hypogaea L.) varieties
used in the study:

Botanical feature
Variety (M) Growth habit Seed size | Seed color Lev color Stem color
Madani (A) Prostrate | Small Red Green Green
Ahmadi (T) | Prostrate Medium Red Green Green
Tozy (K) | Prostrate Small Brown Medium Green
Kiriz (S) | Prostrate Large Brown Medium Green
Sodari Medium prostrate | Small Red Dark green | Red

3.1 Statistical analysis:

The collected data were subjected to standard procedures of Statistical
analysis as follows: -
3.1.1 Individual and combined analyses of variance: -
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The procedure described Gomez and Gomez (1984) was used to estimate the
individual and combined analysis of variance. Individual analysis of variance
was carried out each season separately; then combined analysis of variance
was done for those characters in which the mean squares of error (b) were
homogenous.
3.1.2 Mean separation: -
Duncan's multiple range test (DMRT) at 0.05 level of significance was
performed, according to Gomez and Gomez (1984), as follows: -
Step one: all the treatment means were ranked in decreasing order.
Step two: the adequate standard error of the differences (S ~ d) was computed
according to the following equations:
a) For means over all varieties:
Sd; = V{2[(b-1) E p + E o ]/rb}
b) For means over the two sowing methods:
Sd, =(2E )/rb
Where:
E . and E, = mean squares of error (a) and error (b), respectively.
r and b = numbers of replications and sub-plots, respectively.
Step three: values of the shortest significant range at 0.05 level were
calculated as:
Ro=[(rp). (SHIN2 forp=2,3...,t
Where:
R, = the (t-1) value.
t = the total number of treatment means under comparison.
p = the distance in rank between the pairs of treatment means to be
compared.
ro = the tabular values of significant studentized ranges at  0.05 level.
Step four: all treatment means, which did not differ significantly from each
other, were then identified and grouped together.
Step five: alphabet notations were then used to indicate the non- significant
difference between any two treatment means.
3.1.3. Coefficient of variation: -
Coefficient of variation (CV) for each character, in both seasons, was
determined using the following formula:
CVa=(\E.y100)/ G
CVp=NEpy 100) G
Where:
E . and E, =the mean squares of error (a) and error (b), respectively .

- G = overall mean of the character.
RESULTS AND DISCUSSION
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A wealth of phenotypic variability is pre-requisite for any successful breeding
program. This is due to the fact that; selection does not create variability but
only acts on that already existing. This variation can be quantified by
genotypic, environmental and the genotype X environment interaction
components. The relative magnitude of these components determines the
genetic property of the population. This is accomplished by estimation of the
heritability versus environmental effect on the genotype. In the present study,
significant differences between the studied varieties were detected for, days
to 50% flowering, biomass/plant, pod yield/plant, seed yield/plant, pod yield
kg/ha and seed yield kg/ha in the first season (Table 1) and only for number
of pods/plant in the second season (Table 2). In addition, the combined
analysis showed significant defiance's in 100 seed weight and seed yield/plant
and insignificant differences for plant height, days to flowering, days to
maturity, main stem diameter, number of branch/plant, number of pods/plant,
number of pods/branch, biomass/plant, pod yield/plant, pod yield kg/ha, seed
yield kg/ha (Table 3). These findings are in line with Ramanatha (1988) in
days to 50% flowering and with finding of Mukhtar and Ajit (2008) in pod
yield/ plant and grain yield. Similar results in seed yield/ha of faba bean were
reported by Osman et al (2010) and Bakry et al (2011). Also these results are
in agreement with those of ICRISAT (1983), . Musaad (1999) in days to
flowering in hyacinth bean and Musaad (2008) in guar.. The overall mean for
days to 50% flowering was 47.976 days in the first season (Table 4) and
48.276 days in the second season (Table 6). In the first season, the earliest
variety (Sodari) reached 50% flowering in 46 days, and the latest variety
(Ahmadi) reached it in 49 days

The overall mean for number of pods / plant was 36.800 in the first season
(Table 4) and 21.933 in the second season (Table 6). In both seasons, the
highest mean of this character was given by variety sodari(41 & 27 pods/plant
respectively .On the ather hand, the lowest mean of this character was given
in both season by variety sodari(31&15pods/plant respectively .

In the first season, the highest pod yield/plant (39.000g) was given by variety
ahmadi and the lowest (22.8679) by variety sodari (Table 5). However, in the
second season, the highest pod yield/plant (64.167g) was given by variety
Kiriz and the lowest (55.833g) by variety sodari (Table 7) .

The overall mean for seed yield / plant was 16.313 in the first season (Table
5) and 31.47 in the second season (Table 7). In the first season, the highest
seed yield per plant (22.300g) was recorded for variety ahmadi and the lowest
seed yield per plant (8.267g) recorded for variety sodari (table 5), whereas in
the second season the highest seed yield per plant (35.853g) was recorded
for variety Kiriz and the lowest (25.782g) for variety ahmadi (table 7)
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The overall mean for pod yield / plant was 251.473 in the first season (Table
5) and 304.140 in the second season (Table 7). In the first season, the highest
pod/ha (302.500 kg) was given by variety kiriz and the lowest (156.950 kg)
by variety sodari (table 9). Whereas in the second season the highest pod/ha
(361.033 kg) was recorded for variety tozy and the lowest (251.350 kg) for
variety Kiriz (table 13)

The overall mean for seed yield kg/ ha was 150.800 in the first season (Table
5) and 153.356 in the second season (Table 7). In the first season, the highest
seed yield/ ha (206.817 kg) was given by variety ahmadi and the lowest
(90.817 kg) by variety sodari (Table 5).However, in the second season, the
highest seed yield/ ha (192.244 kg)was given by variety sodari and the lowest
(129.788 kg) by variety ahmadi (Table 7)

On the other hand, plant height, days to maturity, main stem diameter,
number of branches / plant, number of pods / plant, number of pods per
branch, 100- seed weight in the first season and all characters in the second
season with the exception of number of pods / plant showed insignificant
differences. These findings partially agreed with Ramanatha (1988), El-
Wakeel and Osman (1992) and Mukhtar and Ajit (2008). The insignificant
differences for yield / ha could be attributed to the fact that yield is a complex
character and is greatly affected by the environment which might mask the
effect of genetic factors. Moreover, the germplasm handled in this experiment
was of narrow genetic base, so small genetic variation may be expected.
Similar results were obtained by Yassin (1973) and Abdel-Mula (1993) in
faba bean as well as Musaad (2008) in guar. Dantuma et al. (1983), working
in faba bean, indicated that most of the variation in grain yield could be
accounted for by the environment. This pattern for grain yield may be
obtained partially in other traits for which there is no significant differences
among the evaluated varieties. In this study, plant height, days to 50%
flowering, days to maturity, number of seeds / pod, 100- seed weight, biomass/
plant, seed yield/ ha and main stem diameter had more or less the same overall
mean in both seasons. Such characters are considered to be stable ( i.e less
sensitive to environmental fluctuations ) and can be used as varietal indices.
On the other hand, number of branches/ plant, number of pods per plant,
number of pods per branch, pod yield / plant, pod yield per ha and seed yield/
plant exhibited great fluctuations in overall mean over the two seasons.
Fluctuations in overall mean in these characters were due to interaction of
genotypes with their environments. This indicates that the differences among
the tested groundnut varieties for these traits can be due to genetic causes as
well as interaction with their environment. with respect to g X e interactions,
Rasmusson and Lambert (1961) and Spraque (1966 ) concluded that where
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little information is available about environmental factors contributing to g x
e interactions or even if such information are available, the possibility of
reducing g X e interactions in field experiments would remain questionable,
thus additional years and locations or replicates are most effective in order to
minimize standard error of a theoretical genotype mean, taking in
consideration time and cost.
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Table (1). Mean squares from the analysis of variance for the different characters in five groundnut (Arachis hypogaea L.)
varieties evaluated at the Demonstration Farm, Dongola Research Station in seasons 2016

Source of variation

Character Season 2016

Varietys Sowing methods V x SM Block Error

(d.f =4) (df=1) (df=4)df=1) (df=2) (d.f = 10)

1.Plant height(cm) 6.383 6.533 2.783 3.100 2.833
2.Days t050% 7.117** 0.300 0.217 0.133 0.333
flowering 3.200 0.001 0.001 0.533 0.001
3.Days to maturity 0.103 0.033* 0.916 0.019 1.002
4.Main stem diameter 1.283 0.133 2.883 4.433 2.333
5.Number of 88.117 128.133 28.883 68.800 84.833
branches/plant 0.533 0.133 0.467 6.700 4.100
6.Number of 0.000 0.000 0.000 0.000 0.000
pods/plant 297.383 177.633* 240.200 229.267 342.667
7.Number of 0.001** 0.001 0.001 0.001* 0.001
pods/branch 216.885* 77.441 65.857 9.865 27.919
8.Number of 192.589** 16.428 7.105 1.445 39.061
seeds/pod 29832.512* 644.032 3853.251 7704.474 3933.017
9.100 seed weight 12354.086* 22.188** 2116.668 1880.977 1410.253

10.Biomass/plant
11.Pod yield/plant
12.Seed yield/plant
13. Pod yield Kg/ha
14. Seed yield Kg/ha
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Table (2). Mean squares from the analysis of variance for the different characters in five groundnut (Arachis hypogaea L.)

genotypes evaluated at Demonstration Farm, Dongola Research Station in seasons 2017

Source of variation

Character Season 2017
Variety Sowing method V x SM Block Error
(d.f=4) (d.f=1) (df=4)(df=1) (df=2) (d.f=10)
1.Plant height(cm) | 1.902 2.558 1.743 0.555 1.632
2.Days t050% flowering | 1.883 0.533* 0.117 0.633 0.100
3.Days to maturity | 2.667 0.000 0.000 2.533 0.000
4.Main stem diameter | 0.115 0.051 0.820 0.206 0.648
5.Number of branches/plant | 2.117 2.133* 0.217 11.633* 0.300
6.Number of pods/plant | 119.967* 43.200 19.033 2.033 30.567
7.Number of pods/branch | 0.333 2.700 2.367 0.233 2.133
8.Number of seeds/pod | 0.000 0.000 0.000 0.000 0.000
9.100 seed weight | 46.733 321.834* 65.529 178.228* 54.789
10.Biomass/plant | 0.001 0.000 0.000 0.001* 0.001
11.Pod yield/plant | 65.833 1920.000 320.000 90.833 565.000
12.Seed yield/plant | 79.310 796.499* 199.550 10.051 145.951
13. Pod Yield Kg/ha | 10453.503 12362.698 10719.281 8680.776 9076.718
14. Seed yield Kg/ha | 3337.882 5050.518 2303.642 33.970 2750.249

11
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Table (3) the combined analysis of variance for the different characters in five groundnuts (Arachis hypogaea L.) varieties
over two sowing methods evaluated in seasons 2016/2017

Source of variation
Character Season 2016/2017
VXS SM xS VXSMX S Error
(d.f=4) (d.f=1) (d.f=4) (d.f=20)
1.Plant height(cm) 0.588 0.398 4.045 2.187
2.Days t050% flowering 0.817 0.058 0.275 0.217
3.Days to maturity 0.000 0.000 0.000 0.000
4.Main stem diameter 0.029 0.390 0.425 0.323
5.Number of branches/plant 0.600 1.333 1.767 1.317
6. Number of pods/plant 11.267 35.358 12.558 57.700
7.Number of pods/branch 0.817 2.017 0.817 3.117
8.Number of seeds/pod 0.000 0.000 0.000 0.000
9.100 seed weight 655.117** 119.333 6.062 52.974
10.Biomass/plant 0.006 0.004 0.003 0.017
11.Pod yield/plant 615.681 146.481 239.931 296.385
12.Seed yield/plant 767.410* 301.647 97.329 192.152
13. Pod yield Kg/ha 28815.944 262803.023 168501.833 171919.959
14. Seed yield Kg/ha 3719.993 2460.704 572.887 52989.26
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Variety plant days to days to number of number of number of number of
Height 50% maturity branches/plant pods/plant pods/branch seeds/pod
(cm) flowering
S 13.300 46.167 ¢ 143.667 6.500 31.167 6.667 2.000
M 14.000 48.500 ab 144.333 9.333 36.333 6.000 2.000
K 15.833 48.333 a 142.333 10.000 41.333 6.333 2.000
T 14.667 47.833b 143.333 9.000 36.333 6.000 2.000
A 14.500 49.000 a 143.667 9.500 39.167 6.000 2.000
Overall mean 14.400 47.967 143.467 8.867 36.800 6.200 2.000
SE + 0.6992 0.2789 0.4472 0.8474 3.1909 0.7674 0.000
C.V% 11.69 1.20 0.00 17.23 25.03 32.66 0.00
L.S.D at 5% 2.280 0.9098 1.458 2.763 10.41 2.502
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Table (5) continue Means of different characters of five groundnut (Arachis hypogaea L.) Varieties in season 2016

Variety 100 seed biomass/plant  pod yield/plant  seed yield  pod yield kg/ha seed yield maim stem
Wight(g) Iplant kg/ha diameter
S 39.500 b 0.055 22.867 ¢ 8.267 ¢ 156.950 ¢ 90.817 ¢ 3.983a
M 52.000 ab 0.108 27.833 bc 12.833 bc 213.883 hc 129.450 bc 4.133a
K 54.500 ab 0.132 33.167 b 19.500 a 302.500 ab 182.483 ab 4.217a
T 53.167 ab 0.117 30.500 bc 18.667 ab 249.300 abc 144.433 abc 4.233a
A 58.000 a 0.128 39.000 a 22.300 a 334.733 a 206.817 a 4.333a
Overall mean 51.433 0.108 30.673 16.313 251.473 150.800 4.180
SE + 5.0581 0.0058 2.8121 1.9523 16.9230 11.7388 0.1790
CV% 11.38 22.66 17.23 38.31 24.94 24.90 23.95
L.S.Dat5% 16.50 0.05753 9.171 6.367 93.32 63.80 0.7024

Table (5) Means of different characters of five groundnut (Arachis hypogaea L.) Variety in season 2017

Variety plant days to days to number of number of number of number of
Height 50% maturity branch pods/plant pods/branch seeds/pod
(cm) flowering

S 14.017 48.000a 139.333 4.500a 15.167b 4.333 2.000
M 12.667 49.167a 140.333 5.333a 22.500a 3.833 2.000
K 13.900 48.167a 138.667 5.667a 27.667a 4.333 2.000
T 13.167 47.667a 140.000 4.333a 22.833a 4.333 2.000
A 13.690 48.333a 140.000 4.500a 21.500ab 4.000 2.000
Overall mean 13.488 48.267 139.667 4.867 21.933 4.167 2.000
SE + 0.5063 0.5217 0.6912 0.6078 1.9522 0.6593 0.000
C.V% 9.47 0.66 0.00 11.25 25.21 35.05 0.00
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1.701

1.982

6.367

Means of different characters of five groundnut (Arachis hypogaea L.) Variety in season 2017

Variety 100 seed biomass/plant  pod yield/plant  seed yield pod yield seed yield maim stem
Wight(g) Iplant Kg/ha Kg/ha diameter
S 52.205a 0.100 55.833a 31.712a 327.750 192.244a 4.300
M 49.295a 0.113 62.500a 31.438a 291.683 151.170ab 4.433
K 47.328a 0.107 64.167a 35.853a 251.350 141.023b 4.367
T 48.670a 0.103 60.833a 32.585a 361.033 152.553ab 4.440
A 44.572a 0.123 58.333a 25.782a 288.883 129.788b 4.667
Overall mean 48.414 0.109 60.333 31.474 304.140 153.356 4.441
SE £+ 2.1777 0.0058 7.2193 5.1095 27.0615 13.8332 0.1667
CV% 15.29 21.12 39.40 38.38 31.32 34.20 18.12
LS.Dat5% 7.102 23.54 16.66 45.11
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The overall mean for days to 50% floweringwas 47.967 days in the first season
(Table 4) and 48.276 days in the second season (Table 6). In the first season,
the earliest variety (Sodari) reached 50% flowering in 46 days, and the latest
variety (Ahmadi) reached it in 49 days while in the second season, the earliest
variety reached 50% flowering was Tozi (47.667 days) and the latest variety
reached 50% flowering (49.167days) was Medani.

The overall mean for number of pods/ plant was 36.800 in the first season
(table 4) and 21.933 in the second season (Table 6). In both seasons, the highest
mean of this character was given by variety sodari(41.333 & 27.667 pods/plant
respectively). On the other hand the lowest mean of this character was given
in both season by variety sodari(31.167&15.167 pods/plant respectively).

In the first season, the highest pod yield/plant (39.000g) was given by variety
ahmadi and the lowest (22.867g) by variety sodari (Table 5). However, in
the second season, the highest pod yield/plant (64.1679g) was given by variety
kiriz and the lowest (55.833g) by variety sodari (Table 7) .

The overall mean for seed yield/ plant was 16.313 in the first season (Table 8)
and 31.474 in the second season (Table 7). In the first season, the highest seed
yield per plant (22.300g) was recorded for variety ahmadi and the lowest seed
yield per plant (8.267g) for variety sodari (Table 5), whereas in the second
season the highest seed yield per plant (35.853g) was recorded for variety
kiriz and the lowest (25.7829) for variety anmadi (Table 7)

The overall mean for pod yield/ ha was 251.473 in the first season (Table 5)
and 304.140 in the second season (Table 7). In the first season, the highest
pod/ha (302.500 kg) was given by variety kiriz and the lowest (156.950 kg) by
variety sodari (Table 5). Whereas in the second season the highest pod/ha
(361.033 kg) was recorded for variety tozy and the lowest (251.350 kg) for
variety Kiriz (table 7)

The overall mean for seed yield/ ha was 150.800 in the first season (Table 5)
and 153.356 in the second season (Table 7). In the first season, the highest seed
yield/ ha (206.817 kg) was given by variety ahmadi and the lowest (90.817 kg)
by variety sodari (Table 5).However, in the second season, the highest seed
yield/ ha (192.244 kg) was recorded for variety sodari and the lowest seed
yield/ ha (129.788 kg) was recorded for variety ahmadi (Table7).
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of English Language: Teachers' View

(A Case study: secondary school ~third class)
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Introduction
Abstract

This study aims to recognize the impact of teaching literature in secondary
schools and its effectiveness on the skills ,speaking ,writing and reading .

The researcher used an interview and observation as tools for collecting data
. The researcher analyzed the data and reached some important results that
secondary students need literature in their curriculum and the studying
literature is very useful for students to increase their abilities and help them to
develop their skills. The weakness in their English language appears clearly
from their non -focusing on this subject.

The researcher recommends that the ministry of education must give
additional care to literature in Sudanese secondary schools and the researcher
also recommends that the syllabus designers put large dose in order to make
the curriculum more comprehensive for other strategies.
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GAY) clbadiin Y 1y adliadl ey el Jady
Background:

At the present time there seems to be a move towards secondary school
subjects which have a strong link to a tertiary course of study. For that reason,
some parents and some students feel that the compulsory study of English
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Literature, especially in the national syllabuses offered in the majority of
Sudan’s national schools, is misguided and disadvantageous to students,
particularly if they are third language learners of English. However, there are
still good reasons for the study of English Literature.

Students who study only English Language, with emphasis on reading and
writing skills, sometimes fail to see the point of studying English literature,
especially if they have no plans to study English or Translation at university.
But English literature can introduce students to a range of aspects, not only of
the English language but also of English culture.

1.2 The problem of the study

As to state the problem, the present study explains the impact teaching the
literature at secondary students particularly in reading skill, writing skill and
speaking skills because the English language is turned to be a problematic area
to those students who suffer a lot in their coming educational life.

The present study tries help explain the impact of teaching literature on
third class-secondary school Second language. Teachers are able to help
students to in their learning English and do well in writing,speaking and
reading skills.

1.3 Objectives of the Study

This study aims to
1- Investigate the effectiveness of using literature on students' English
language performance.

2- Identify the problem of language classes by practicing language.

3- Set recommendations to help students to be effective participant in the
learning process.

1.4- :-Significance of the study:-

This study may help teachers to prepare skillful and to be qualified teachers
and to equip with useful literature in secondary schools . It may also help
syllabus designers to make m necessary changes for the curriculum in order to
develop students' reading literature . The findings of this study may be useful
for the ministry of education and the national centre for curriculum
development and educational research to adopt effective reading in literature
courses to cope with the difficulties and prevent them using useful remedies.

The researcher hopes this research of the active work in teaching literature
which activities play a key role is expected to increase a number of
opportunities for speaking skill reading skills and writing skill uses the amount
of students in classroom.
1.5Questions of the Study
This study raises many questions:
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1- What effect does the teaching of literature to secondary school students on their

English language performance?
2- How does literature help students improve their English language skills?
3- -Does teaching literature develop English language?
1.6 Hypotheses
The research hypotheses
1 —There are great effect for teaching of literature to secondary school students
on their English language performance
2-Teaching literature help students improve their English language skills
3- Teaching literature develop English language
Limitation of the study
This study is limited in Algolid secondary school, during year 2015 and deals
only with teaching skills through teaching literature
2.0Literature Review
2.1 Introduction
There are aspects of English culture that are encapsulated in English
literature. Of course, this is quite obvious when studying the works of
Shakespeare or of writers, poets and playwrights of the eighteenth and
nineteenth centuries. It is, however, also true when studying other works of
English literature. Students can learn about allusions and references to
different aspects of English culture. They can also learn the context and
meanings of famous quotes and phrases.
Studying Literature does not confine the students to the traditions of
England but includes the possibility of introducing them to traditions which
inform English Literature, such as the study of Ancient Greek drama, and to
literature in other contexts, such as American literature. It also provides the
students with an alternative to the pervasiveness of “television culture” with
its immediacy and, often, its shallowness. Lick (2009p145) writes:

"An enjoyment and appreciation of Literature will give
students the ability to develop this into an interest in books
and reading as they move away from their studies and into
their adult lives. They will have the confidence to approach
and tackle new forms of books and writing, since they were
exposed to a range of literature during their school days."

The researcher agrees with the teaching literature in
secondary school because it will give students the abilities to
develop different abilities and the students can improve his
language and it can be useful to students in their studies and into
their adult lives.
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2.2Studying Literature

When studying Literature, students can learn not only language
aspects such as vocabulary items but also that language can be used for specific
and aesthetic purposes. Familiarity with the concepts of beat, metre and rhythm
can improve their own writing as students are able to appreciate and apply these
ideas. Finally, the study of Literature can provide students with a fresh and
creative angle with close look at literature and language shows that the two are
closely related. 2.3 Teaching literature in the secondary school

The literature in secondary schools designed to prepare pre service
secondary English educators in teaching novels. Literature will give prospective
English teachers some intensive instruction in ways to teach literature at the
high school level, including a focus on facilitating reading ,response
,discussion, and instruction . Sheridan (2003 p5) writes

"Students' tasks in this course include: gain a
better understanding of how to connect students to literary text
in the classroom; create engaging writing assignments that
accompany those texts. Learn and try out new technique for
teaching literature in various contexts .Consider current issues
under national discussion in public schools and how those
issues a affect the ways you teach."

Students in studying literature can expect to do a lot of writing
,reading ,and discussion about the ways to use literature in classroom. The
literature will be based on the principles of best practice and teachers will talk
extensively about best practice methods throughout the term.

Students will begin class by writing a reflection. The reflection
become the catalyst for our class discussions. The best practice teaching method
is an example of something teachers do in the classes with their students.

2.4Relationship between literature and language:

The relationship between literature and language is obvious because
from all indications, literature presupposes language. It is inconceivable to
discuss literature without reference to language. But going by the traditional
practice at the secondary school level in Africa context, there are indications
that Literature and English Language are treated as two separate school
subjects. At the senior secondary school level, the subjects are taught in
different classroom settings by teachers that are either designated Literature
teachers or English teachers. By this dichotomy, the Literature teachers, to a
large extent, pre-occupy their teaching period with the teaching of the stories,
the contents and the socio-cultural, economic and religious implications of the
prescribed literary texts without placing much emphasis on the language
components of the texts. In the end, some students have been found to have
done very well in the
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Literature exams but perform poorly in English Language. Against this
background, this paper posited that the relationship between literature and
language is symbiotic. It was, therefore, suggested that the relationship should
be explored and exploited in order to enhance effective teaching and learning
of Literature and English Language at the secondary school level so that the
learners would possess high level . Omukaogu (2002 p300) writes:

"proficiency in the use of English Language, which
would ultimately contribute immensely in addressing the
seeming poor academic performance at the secondary and
tertiary levels of education in Africa.’

Some suggestions for effective teaching and learning of Literature and
English Language were madith which to approach their studies in particular and
their lives in general.

2.5Why Secondary School Students Study Literature

No matter how straight-forward a story may seem, the search for
something deeper within it leads to all kinds of insights that, while perhaps not
in line with the author's original intent to teach students more about the world
and the different ways students use language. Mongkok (2015 p.52) states

"Creative writing has beena happy part
of my life since | first learned to hold a pencil,
so once | chose Gustavus, | considered my career
as an English major a given. Perhaps | am a rare
bird for that, being so sure of myself so soon. But |
could not have anticipated how much I learned
about the value of reading, in every area of life,
through the English major; nor did | see its
potential to shape me as a writer. "

The theory taught alongside literature, in combination with this analysis,
gives learner the power of perspective that is so essential to finding
contentment and peace in communication with people who are different from
each others, in a way that is unique to the study of literature. To write students
have to read, and to really read, you they have to think, criticize, doubt,
wonder, and stand amazed by words on the page. The English major showed
students how to do that, and not only has it increased students' skills, and it
has made the learner a more compassionate and honest person. Skvorc (1988
p.130) wtites:

"l study literature because | believe there is power in
stories. Literature is both intensely personal as well as a
communal experience. | love examining how words,
sentences, characters, plot-lines and tropes reveal who
we are as humans. Humanity is a complicated thing, and
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requires an infinite amount of words to describe and
analyze. That's the joy of studying literature, there is
always a new reality to discover."

The chance to read and write is something that everyone should be able to
experience. Literature in all forms is everywhere in today’s society, and with
this idea, it is clear just how important it is. Whether it is studied in the
classroom, read for pleasure or purpose, literature is a central part of many
lives. It offers not only a chance to enlighten a person, but it also gives the
chance to broaden one’s horizons and perspectives. Teachers, having the
opportunity to teach literature in two different languages to help students to
find similarities in two different cultures, and to also find that although
literature varies in form and content, it is important and it is a central part of
many lives.

The decision to study literature has been a struggle. Since studen is young,
he/she always enjoy reading and being read to, but always considers the actual
study of literature to be made up; seriously, poets don’t actually try to "invoke"
some other work. Literary devices? Some make-believe stuff that people
invented to make English seem scientific. Although students enjoy it,
literature, , as studied only by those who weren’t smart enough to study
something real, something provable.
2.6The goals in literature

As far as students goals in literature, they are quite simple. There is a very
attractive element to being able to talk about literature—great characters,
famous stories—that students think, attracts most people to literature. And it
is a good feeling to know a lot about it. The difference for students as compared
to each other is that they grow out of them Students star really looking at
rhetorical devices, and the use of language. Teachers start to see that, although
it still was not science, it was art, and art is the greatest expression of that which
iIs human. And the goals in literature, are quite simple. Admittedly, part of
stuents fascination is for ‘great ammunition for cocktail parties.” There is a
very attractive element to being able to talk about literature—great characters,
famous stories—that students attracts most people to literature. And it is a
good feeling to know a lot about it. However, that is not students greatest
concern. Most of all, my goal is to learn as much as students can about the
human condition, and what it really means to be human, in all aspects. Lick
(2009 p.131) states:

By studying literature | find that this sense of
confusion and search for self-discovery is a common
theme. | am confident that my choice to be an English
major is one that | will be satisfied with. Thus far, in my
opinion, to be an English major entails more than just
being able to read and write well."
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An English major must also strive to understand and interpret the
importance that various forms of literature have had on the society of the past
and the present. Being able to express opinions is another important aspect, as
Is starting a piece of literature with an open mind. These habits are also
important when facing everyday life, not just literature .

Reading and writing, the basic principles involved in the study of
English, serve as the gateway to a deeper level of thought. After mastering
these elementary skills, comprehension, analysis, and interpretation are
learned and used to better educate ones self. Studying literature and observing
personal reactions to the literature can make one more aware of his or her own
values. English skills are helpful in every area of life. Reading, writing,
comprehension, analysis, and interpretation increase efficiency in multiple
ways including communication, documentation in other areas of study, and
reflection of personal values. Teachers believe there is no area of study that
English and communication skills do not influence.

Reading and writing, in general, are undoubtedly some of the most
valuable skills one can have; obviously, it for people to communicate and to
participate in society. However, there exists a purpose for reading and writing
outside of these immediate practical purposes; the written word can be used to
enlighten, to persuade, to express emotion, or simply for enjoyment. In these
forms the written word becomes an art form, and a way of reaching out to
others through a personal experience between the writer and the
reader. Reading is an excellent way to associate oneself with the great minds
of history and peer into their own thoughts. Reading is surely one of the most
effective ways one can expand oneself. Beachey(2010 .p.391) writes:
"Literature is a way in which we can capture and interpret what

has happened and is happening to us personally and to the
world as a whole. An entire culture exists in the written
word, documenting the collective thoughts of everyone who
cared to share them with the world. Therefore, | believe that
for one to truly be a part of human society, it is critical that
one take part in the evolution and self-realization that is
literature, even if only in the reading aspect. "
2.7The importance of literature

Writing, however, carries a grave importance, as literature simply
would not exist in the accessible form it does without written word, and for
that reason students believe all who can write should. Students should take
advantages of the great opportunity to be part of and contribute to the world
and society in which he or she lives through writing. Foreign learners see
literature in the societal sense a collective struggle to understand and make the
best of the lives that we have all been given. Literature serves as a way to
enrich our minds, and presents a way to improve the world not only through
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the beauty of its presence but through the ideas and tangible possibilities it
pOSSesses.

Teachers teach literature because students want the art of it to expand
minds and help students know new ways of seeing the world. Both students
and teachers see a work of literature as a way to understand the time it was
written, and the people who produced it, and to find the parts of that work that
spoke to partner in any time and place. While student skeptical about whether
or not anyone can ever really understand a culture or a time prior to their own,
students do know that many times literature and art provide insights that cold
hard facts do not. Most of all teachers find that literature makes the differences
more manageable, and highlights the similarities between people.
Hendrix(2010.p.391) writes :

"Not everyone loves reading enough to do it in their spare  time,
but the people who do are the ones who get the most benefit out
of what they read, because they want to be there in that world
that literature creates. | have met very intelligent people who
do not read. But all of the interesting people | know read,
whether or not they are particularly intelligent."”

Literature is an art full of passion and heart; it transcends the ages. Great
literature hits on many different levels. Over the years authors have
accomplished unfeasible tasks through the use of their words. Literature has
prompted political and social change in societies and continues to do so to this
day. It can be a battle cry for the proletariat to rise up and make a difference,
and it can also provide personal counsel.

2.8 Literature and the responsibilities

Literature sets students free from the responsibilities of this world, and at
the same time it ties down to those same responsibilities. Some literature
students read for an escape; to journey to a far away land and go on a grand
adventure with creatures beyond student imagination. Other literature has
much more serious subject matter, and students read it to remind himself that
life isn’t all cupcakes and ice cream.

Students read literature to discover and to learn about ideas and write it
to discover and to cultivate students own ideas. No lover-of-ideas can go
without either reading or writing. For me, if students go too long without one
or the other, they get this huge build up of confused and jumbled ideas that
suddenly overcome teacher and they just have to write them out in some form
(philosophic prose, narrative, poetry, scribbled phrases, etc.). That must be
why literature can appear in a multitude of forms: be it poetry or prose, the
sonnet or the novel, the sestina or the short story, etc. All literature shares the
common theme of the idea. Ideas explore, probe, inquire, and inspire. The
reactions to such are all that become a part of the learning process. There is a
great deal that literature can teach. Literature can teach to the individual and to
all of society. It can teach student about the past and the present and even about
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the future. Subjects can be broad and far-reaching, but can also be specific.
Literature teaches students about laughter and love, about remembering and
forgetting. It can create emotion and warn teachers against learners many
human faults. It can attempt to disprove other ideas or attempt to find truth.
Oftentimes, the uncertainty of a specific meaning of a piece allows for its
interpretation to be for the reader to decide. What is certain, however, is that
there are things to be learned from literature that are specific to it, that cannot
be attained through any other medium. To gather this knowledge and to
experience its beauty all pertain to the importance of literature to students
.Travis( 2010p5) writes
"Another reason that | enjoy reading so much is the place you can

go to when you read. | know that that sounds pretty corny,

like something on a PBS commercial, but | feel that there are

a vast amount of experiences and people the reader gets to

encounter in any work of literature."”

Students pick up a fantasy novel and fly through it in an hour, they do it
for enjoyment, pure and simple. . What they contain that dime novels do not
is a window into the things that make human beings tick, the methods behind
our madness, so to speak. they go through life experiencing different situations
and learning from them, but not always being able to put into words exactly
what they have learned. Students read literature because its function, as |
define it, is to illuminate some aspect of the human condition. Not only is the
uncovering of these truths significant in and of itself, but the revelation process
also provides a common experience through which the reader can relate to
every person who has discovered that same truth before him.

One way that literature communicates the human condition to readers is
that it brings the truths it contains to real life. Although students concede that
it is not absolutely necessary to major in English in order to gain perspective
from literature, they feel that English is a good lens through which to view the
world, both present and past. When students study a great work of literature,
they do not only gain insight into the universal truth about which the author
has chosen to write, but they also, in student attempts to understand, can learn
about the culture in which the author lived, the history surrounding the country
of his origin, and the various intellectual, political, and artistic movements of
the time. Thus the window to humanity that lies at the heart of all literature
can act as a sort of connecting portal to the culture surrounding each individual
author. The reader stands on the common ground of the universal truth around
which a work is constructed — the point at which the reader’s world and the
author’s meet — and begins to understand some of the motivations behind the
author’s own quest for truth.

Once someone has become more experienced in the ways of the world, or
in the ways of literature, it falls upon that person to begin to light the way for
future explorers. Some may write literary works of their own, using words to
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illuminate their views on the truth about humanity. Others may decide instead
to act as teachers, helping prospective explorers learn to traverse the dense and
sometimes bewildering forest of novels they will encounter along their
journey. No matter the manner in which people choose to serve, the task itself
remains as timeless as the truths that humans have sought for centuries: As the
great thinkers and authors of the past have marked out paths in the wilderness
for learners who have followed them, so writers must serve as guides for those
who will come after them. Great literature provides its readers with a window
into various aspects of the human condition and guide readers, as a species.
Kolis(2001.p.85)writes:

"Literature gives us a mirror in which to examine our collective
reflection as a people. It does not gloss over the pimples and
blemishes of humanity, but exposes them quite openly. No
concealer, no cover-up, only the truth. "

Literature is the reflecting pool into which every person that ever existed
can look and see both his own face and the faces of all his fellow people. It
enables each human to not only find the humanity within his own heart, but
also to connect him to the generations of other people who have been doing so
since the beginning of time.

3.0 Methodology of the Study

The methodology of the study depends mainly on the interview as a data
collection tool of Algolid secondary school teachers.
3.1 Population of the study

The population of the study were (50).male and female Sudanese secondary
school teachers who were involved in this research paper in Northern state at
Algolid locality. They teach English in the third classes. The interview took
three months.
3-2Literature Teacher's Interviews
The researcher interviewed all teachers the subject of the study and got the
chance during the performance of the school attachment to students' faculty of
Education. as follows:
1-Question one :Is teaching literature compulsory for third class or other
classes at school ?
Question one is about obligation of teaching literature for third class or other
classes at school.
2-Question two: Does teaching literature help students in speaking skills or
not ?
Question two is about whether teaching literature is helping students in
speaking skills ? or not?
3-Question three: Does teaching literature help students in reading Skl||S [?0r
not?
Question three is about whether teaching literature is helping students in
reading skills or not.
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4--Question four: Does teaching literature help students in writing skills? Or
not ?
Question four is about whether teaching literature helping students in writing
skills or not.
5-Question five: Do you as a teacher of English language focus on teaching
literature?

Question five is about the focusing on teaching literature
6- Question six: Do teachers who teach literature take training about the
effective way of teaching literature?
Question six is about the training of teachers who teach literature
7-Question seven:? Which types of teaching material you prefer to teach?
8-Question eight Which types of teaching material advise your students to
study ?

3 .3 Sampling Procedure:

A number of (50)secondary school teachers of Algolid locality) have been
chosen to be interviewed.

The interview about the studying literature . Teachers were given idea about
the topic of the interview and were asked in different words to check
understanding the questions.

3.4 Description of the procedure:

The researcher prepared a program for interviewing teachers after preparing
the suggested list of questions.

Teachers were asked eight written questions and they were discussed for
unclear answers. Before engaging in the interview the researcher made the
necessary instructions via English language and then using the Arabic
language in order to make these instructions clear and understandable.

Data Analysis and Discussion 4.0
4.1 Data Analysis

The data which were collected through interviews were analyzed as follows:
1- All teachers agree about literature to be compulsory as other subjects at
schools
2- Thirty nine teachers see that teaching literature help students in writing
skills.
3-Thirty five teachers see that teaching literature help students in speaking
skills.
4-Thirty five teachers see that teaching literature help students in reading skills.
5-The majority of the teachers mentioned that literature is easy for students to
study.
6-Teachers were equally divided according to the answers, half of them advice
in teaching literature for all classes .The second see it is so difficult for other
classes.
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4-2 The discussion
1-Question one :Is teaching literature compulsory for third class or other
classes at school ?
All respondents agree about to make this material a compulsory for students
2-: Question two Does teaching literature help students in speaking skills or
not ?

The answers of forty five teachers have been summarized as that, studying
literature is more important and it helped the students to speak well.
3- Question three: Does teaching literature help students in reading skills /?or
not?

The answers of forty seven teachers have been summarized as that, studying
literature is more important and it helped the students in reading .
4-Question four: Does teaching literature help students in writing skills? Or
not ?

The answers of forty teachers have been summarized as that, studying
literature is more important and it helped the students in writing
5-: Question five: Do you as a teacher of English language focus on teaching
literature? The answers of forty seven teachers have been summarized as that
,they do not focus on teaching literature
6- Question six: Have teachers who teach literature had training about the
effective way of teaching literature?
The majority of teachers have not had any training to teach such materials
7-Question seven: Which types of teaching material you prefer to teach? The
majority of teachers mentioned that , they prefer to teach grammars .
8- Question eight Which types of teaching material advise your students to
study?

All teachers advised students to study simplified novel because it can supply
them with many useful expression to improve their language
Findings and Recommendations 5.0
5.1Findings
With reference to the analysis of teachers' interview ,the study reached the
following findings:
1- Students need to study literature to improve their language
2- Studying literature is very important to increase students' abilities
3-Teaching literature help students in reading, writing and speaking skills.
4- Teaching literature contribute in solving the problems of English language.
5- Teaching literature is so difficult because the majority of teachers had not
sufficient experience .
6-The majority of secondary schools students in Algolid Locality have reading
difficulties not only in literature but also in the other skills.
7 -The students almost need to learn the components of literature as a subject
not only as a book letters of the alphabet, to sound them in order to read
adequately .
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8-The students need to learn how to correspond reading to speaking
5-2-Reconmmerdations:

The researcher recommends the following:
1- Ministry of Education should take additional care in teaching literature at
primary schools
2-Syllabus designers must focus on teaching literature for all levels more than
focusing on reading texts and grammar.
3-Ministry of Education should take additional care in teaching literature at
secondary schools
References
August, D. (2002). Literacy for English-language learners: Four key issues.
Paper presented at the U.S. Department of Education's Summit on English
Language Acquisition, Washington, DC.
Beachy, M (2011) .Work from memory. Ahsahta press. NewYork.
Sheridan ,B. (2003). The literature Workshop .Portsmouth: Heinemann.
Freund ,M (2011) .Teaching my dying father how to love. NewYork
Hendrix S.Y (2010).Standish Ericsson neighborhood . Columbia
Lick ,D .J; and Johnson, KL.(2009) The interpersonal consequences of
processing ease .
McGinty ,R (2014).Reading Great Liteature. London: Green Co.
Mongkok ,M (2015) .Meaning a while foreign person in Cantonese.
Hongkong.
Omukaogue, K(2015). Language and Art Washington, DC: National Academy
Press.
Richek , M . A ., Caldewell ,J ., and Lerner , W . (1996) . Reading Problems
Assessment And Teaching Strategies , (3 ed ) . Massachusetts : A . Simon
and Schuster company .
Shaywitz , S . E ., and Shaywitz , B . A . (2004) . Reading disabilities and the
brain . Educational leadership.
Spencer , Robin, and Hay, lan . (1998) . Initial reading schemes and their high
frequency words . Australian Journal of language and literacy . Retrieved on
Nov 12, 2004
Stanovich , K. E . (1993-1994) Romance and reality (Distinguished Educator
series ) . Reading teacher.
Skvorc, M. Manivrana. (2015) Theoryto Adolescent. 2" edition. New York.
Stenhouse Publishers.
Schulz, R(2002) .Using Technology in the literature and Composition
Classroom .Bristol.
Travis,A. Abby(2010).Eagle Death Metal.California .Copy from the WMU
(2010).
http://www.questia.comhttp://www.gse.harvard.edu/ncsall/fob/HYPERLINK
"http://www.gse.harvard.edu/ncsall/fob/1997/strucker.htm"1997HYPERLIN
K."http://www.gse.harvard.edu/ncsall/fob/1997/strucker.htm"/strucker.

University of Dongola Journal for Scientific Research, 19" edition June 2020


http://www.questia.com/
http://www.gse.harvard.edu/ncsall/fob/HYPERLINK%20%22http:/www.gse.harvard.edu/ncsall/fob/1997/strucker.htm%221997HYPERLINK.%22http:/www.gse.harvard.edu/ncsall/fob/1997/strucker.htm%22/strucker.
http://www.gse.harvard.edu/ncsall/fob/HYPERLINK%20%22http:/www.gse.harvard.edu/ncsall/fob/1997/strucker.htm%221997HYPERLINK.%22http:/www.gse.harvard.edu/ncsall/fob/1997/strucker.htm%22/strucker.
http://www.gse.harvard.edu/ncsall/fob/HYPERLINK%20%22http:/www.gse.harvard.edu/ncsall/fob/1997/strucker.htm%221997HYPERLINK.%22http:/www.gse.harvard.edu/ncsall/fob/1997/strucker.htm%22/strucker.

e

2020 — 535 oo autlloud] el Nms e e

Guidance to Africa and Sudan Cybercrime Forensic Investigation
Framework
Azhari Abdelrhman Mohammed
Bayan College for science and Technology

Abstract:
This paper is an approach towards the answer of the dual question, why and
how to generally prepare Africa and specifically Sudan law enforcement for
the inevitable confrontation of the terrifying increasing phenomenon of
cybercrime in the region? The response for this dual question is significant
because cybercrime phenomena is not only affecting the country but
correspondingly it is affecting Sudan relations with others — corporations,
countries, or individuals- around the world. The country needs to develop
security awareness, training and education programs to help facing and
decreasing the risk. The government and the private sectors should invest more
in information infrastructure security, and employees’ awareness and
compliance. This paper suggests a manual and guidelines for investigating
cybercrime, based on surveying the increasing number of users of technology
and the internet in Africa and in Sudan (as a concern for this paper). The paper
covers the statistics of technology, and internet usage in Sudan to apply the
variety of experiences to suite the situation of Sudan.
Keywords: digital forensics, computer forensics, evidence acquisition,
Cybercrime, Forensic Investigation Framework
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1. Introduction:

Evidently, law enforcement at all levels is empowered by technology in the
investigation and prosecution of cybercrime.! (Institute for Security
Technology Studies in USA (ISTS) conducted three national studies
concerning cyber-attack investigations. Law Enforcement Tools and
Technologies for Investigating Cyber Attacks: Gap Analysis Report, is the
second report in this three-part, multi-year research effort. The third and final
report Law Enforcement Tools and Technologies for Investigating Cyber
Attacks.) Sudan is not immune from facing cybercrime problem at any time.
The government authorities should understand the real risk of cybercrime and
start to train their law enforcement. Sudan has variety of endangering problems
including political, financial, and social issues which will increase the number
of cybercriminals. A preventive, protective, and defensive action should be
taken. This paper presents critical needs, with background information,
analysis and recommendations for further research and development. The
challenge clearly lies with government, funding agencies, research
organizations, academia and the private sector to address law enforcement’s
problems by contributing high-value, and high return study in this essential
area.

Worldwide cybercrime affecting corporate, government, academic, and
critical infrastructure networks. Confrontation of cybercrime became law
enforcement concern mainly because of preventive, and protective security
needs high cost. Criminals usually, cross legal and ethical red lines in the use
of technology in their undertakings. Cyber criminals are mostly protected from
investigation or prosecution by the borderless nature of cybercrime. Attack
tools are costless, available on the Internet; simultaneously, law enforcement
investigators must prove that a particular solution did not disturb data collected
to be used as evidence. The development of investigative solutions for law
enforcement is limited in contrast with what is obtainable for criminals. These
elements have created a situation where the tools employed by law
enforcement for investigating cybercrimes are relatively overdue the
technologies offered at liberty for cybercriminals.

2. Objectives:

This paper focuses on the evolution of technology, and internet usage in Africa
nonetheless specifically Sudan, and review the available solutions, with focus
on digital forensic investigation frameworks, and investigation tools that law
enforcement authorities can choose from to be ready for challenging
cybercrime. The paper also meant to address the needs of the cybercrime

1 Institute for Security Technology Studies in USA (ISTS) conducted three national studies concerning
cyber-attack investigations. Law Enforcement Tools and Technologies for Investigating Cyber Attacks: Gap
Analysis Report, is the second report in this three-part, multi-year research effort. The third and final report
Law Enforcement Tools and Technologies for Investigating Cyber Attacks. Available from the ISTS web
site: <http://www.ists.dartmouth.edu/TAG/lena.htm>.
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investigative authorities based on the state-of-the-art of cybercrime
investigation guidelines, and good manuals.

Professionals comprehend that information security issues are integrally and
inevitably global in nature. Jurisdictional and law enforcement bureaucrats
similarly well understand that the means available to investigate and prosecute
crimes committed against, or through the medium of, computers and computer
networks are at present almost exclusively local and national in scope. The
challenge therefore is how to regulate a technology that permits rapid
transactions across continents and glop using legal and investigative
instruments that are rambling across defensively but incompetently guarded
national and jurisdictional borders. When one adds to this the speed with which
the technology itself continues to change and the complications this postures
for designing, updating, and circulating effective technical security measures,
the full difficulty of the problem begins to come into understanding.
Understanding of this state of affairs facts points toward the attraction of
arrangements at the international level to overcome these procedural barriers,
and avoid the predictable confrontation of the problem unequipped, and
unprepared.

3. Africa and the internet:

The African region is witnessing one of the strongest increases in mobile data
use in the world. Predictions put forward that mobile internet circulation
crosswise Africa folded between 2014 and 2015, and will see a 20-fold
upsurge by the end of the decade. As a consequence of fixed-line restrictions,
mobile services still characterize more than 90% of all telephone appearances
in service in the African continent as a whole.

m Africa, %9.8 = World, 90.2 u

Figure 1Africa internet users Nov.2015 RETRIEVED Augusts01,2017 [

1 WWW. Internet Coaching Library (Retrieved August 09)
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Africa Internet Users
November 2015

9.8%

B Africa, 9.8 %
1 World, 90.2%

Source: Internet World Stats - www.internetworldstats.com
330,965,359 estimated Internet users in Africa on
November 30, 2015 with a3 28.6 % penetration.
Copyright © 2015, Miniwatts Marketing Group

RETRIEVED Augusts01

The attractiveness of inexpensive prepaid services, which in some markets
reaches up to 98% of all mobile subscribers, as well as a steady fall in rates has
meant that an increasing percentage of the population can both access and
manage to pay for a mobile phone.

4, Sudan and the internet:Sudan is one of the top 10 African internet

Africa Top 10 Internet Countries
November 2015
wigeria LI | ;2
vt o [
T —
souh arrica B |
morocco [ N 20
sudn 2 I
vganda == [ 35
Tanzania [N 75
argeiia [ 12
Tunisia (€} I 54

0 5 10 15 20 25 30 35 4 45 59 55 60 65 70 75 ®0 B85 9% 95 10
Milkons of Users
Source! Intzmet Workd Stats - www internatworldstats comstats him
330,985,359 Internzt Users in Africa estimated for Novemnber 30, 2015
Copyright © 2015, Miniwatts Markating Group
countries, and additionally it has one of the world's slackest growing middle
classes. This mounting changes originate a growing dependence on technology

and the Internet. Accordingly, the unindustrialized nations, including the
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Sudan, are set to experience an outburst in cybercrime, as more and more of
their citizens connect to the Internet and the web using smart phones high
capacity 3G and 4G cellular networks, according to numerous reports from
public and private researches.!
Retrieved (August09)
As more and more users go mobile and utilize interconnected devices,
computers are often at the center of incidents and investigations.?

SUDAN INTERNET USAGE STATISTICS

JUNE 30, 2016 - Update

AFRICA | African | Population | Pop. % | Internet Penetration | Internet | Facebook
REGION country (2016 Est.) | of Users, (% % 15-Nov-
World | Latest Population) | Users 2015

Sudan | Sudan | 36,108,853 | 30,000 | 9,307,189 | 25.8 % 28% |nla
Resource: WWW.internetworldstats.com Copyright2016 (Retrieved (July30)

Evidence, for discussion in a law court is often congregated using the skills of
digital forensic experts who can extract vital data from electronic devices
seized for investigation. Law officials sometime depend on the demonstration
of computer forensic analysts specialized in e-discovery; these experts are
called to work directly with police officers and detectives to aid in identifying,
preserving, analyzing and presenting digital evidence to help solve crime
cases.’

This part of the paper attempts to provide an overview of computer forensics
and the methods applied in the acquisition of digital evidence from computer
systems and mobile devices for analysis of information involved in criminal
investigations. It also traces the latest forensics challenges: mobile forensics,
cloud forensics, and anti-forensics.
5. What is computer forensic?

Computer forensics is the practice of collecting, analyzing and reporting on
digital data in a way that is legally admissible. It can be used in the detection
and prevention of crime and in any dispute where evidence is stored digitally.
Computer forensics follows a similar process to other forensic disciplines,

and faces similar issues.

6. The Computer Forensic Process

The purpose of a computer forensic examination is to recover data from
computers seized as evidence in criminal investigations. Experts use a
systematic approach to examine evidence that could be presented in court

1 Ayers, R., Brothers S., & Jansen, W. (2014, May). Guidelines on Mobile Device Forensics. Retrieved
from http://nvlpubs.nist.gov/nistpubs/SpecialPublications/NIST.SP.800-101r1.pdf (July2)

2 Ashish. (2015, February 27). Carving out the Difference between Computer Forensics and E-Discovery.
Retrieved from http://articles.forensicfocus.com/2016/02/27/difference-between-computer-forensics-and-e-
discovery/

3 Barbara, J. (2015, February 17). Streamlining the Digital Forensic Workflow: Part 3. Retrieved from
http://www.forensicmag.com/articles/2015/02/streamlining-digital-forensic-workflow-part-3
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during proceedings. The involvement of forensic experts needs to be early on
in an investigation as they can help in properly collecting technical material in
a way that allows restoring the content without any damage to its integrity.*
7. Forensic investigation steps:
Forensic investigation efforts can involve many (or all) of the following steps:

v" Collection — search and seizing of digital evidence, and acquisition of

data

v' Examination — applying techniques to identify and extract data

v Analysis — using data and resources to prove a case

v' Reporting — presenting the info gathered (e.g., written case report)?
8. Sudan Telecommunications Readiness:
Sudan has a relatively well-equipped telecommunications substructure by
regional standards, together with a national fibre optic support and
international fibre connections. The persistently meagre performing economy
has delayed the aptitude of operators to improve revenue from services and
adequately invest in infrastructure upgrades. The national telco, Sudatel was
denationalized more than ten years ago, with major shares and management
control now held by Etisalat of the UAE and by Qatar Telecom. It is also listed
on several regional stock exchanges. The company presided over the world’s
fastest growing fixed-line market until it started substituting traditional copper
lines with CDMAZ2000 fixed-wireless access in 2005. Rivalry in the fixed-line
market comes from Canartel, which is also majority-owned by Etisalat. The
operator also elected for CDMAZ2000 technology to cost successfully move out
fixed services and, like Sudatel, offers wireless broadband services through
this network, having upgraded to the EV-DO standard. The company is
petitioning for a license to offer mobile services as well but is meeting
resistance from the other operators.
The market for mobile internet services in Sudan is flourishing, and traffic for
services such as SMS more than tripled in the year to June 2013.
Estimated market penetration rates in Sudan’s telecoms sector — end 2015 (e)
9. Market Dispersion percentage:
Mobile 77%
Fixed 1.1%
Internet 30%.

4.2 Main growths:
*Sudatel proclaims $267million speculation plan to 2020.
*MTN unveiling of HSPA+ services;

1 Mercuri, R. (2005). Security Watch — Challenges in Forensic Computing. Retrieved from
http://www.notablesoftware.com/Papers/ForensicComp.html

2Nelson, B., Phillips, A., Enfinger, F., & Steuart, C. (2008). Guide to Computer Forensics and
Investigations. (3rd ed.). Boston, MA; Course Technology, Cengage Learning
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*RedCloud, Zain offer stage for Hassa-branded mobile commercial service
(stopped by the government).

*Higher telecom taxes impact on sector growth; telecom networks separated
between North and South Sudan;

Intensified mobile broadband competition;

*Wide variation of broadband pricing and mobile ARPU;

*Rapid growth in SMS traffic;

*Canar Telecom sees a continuing decline in its fixed-line market share (now
owned by Sudatel)

*Regulator concludes its SIM registration project;

*Upgrade to EASSy cable enabling 10Tb/s.

10. Models of Cybercrime Forensic

Investigation Framework:

A comprehensive model of cybercrime investigations is always needed and

essential for standardizing jargon, defining requirements, and supporting the

development of new techniques and tools for investigators. A good model of

cybercrime investigations is important, because it affords an abstract reference

framework, self-determining of any precise technology or organizational

setting, for the discussion of procedures and technology for supporting the

work of investigators. Such a model is useful not just for law enforcement. It

can also help IT managers, security practitioners, and auditors. There are

several models for investigation in the literature. The paper will cover briefly

the descriptions of the most important ones, and conclude with invitation for

more researches to develop a suitable one for Sudan.

5.1 Lee’s Model of Scientific Crime Scene Investigation

Lee et al.? this model deals only with crime scene investigation, not with the

full investigative process. It identifies four steps within the process.
Recognition The investigator must know both what to look for and
where it may be found. Recognition leads to two sub-activities:
documentation and collection and preservation.
Identification This involves the classification of the evidence, and one
sub-activity, comparison.
Individualization refers to determining whether items of possible
evidence are unique so that they may be linked to a particular individual
or event. Reconstruction involves bringing together the outputs from
the earlier parts of the process.

Based on the steps, Lee et al. describe logic trees for several different types of

scenes.

This model emphasizes that the investigation of a crime scene must be

systematic and methodical. The major limitation of this model is that it is not

extended to include the electronic crime scene investigation.

1Lee, H. C., Palmbach, T. M., & Miller, M. T. (2001). Henry Lee’s Crime Scene Handbook. San Diego:
Academic Press.
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5.2 Casey
Casey presents! a model for processing and examining digital evidence. This
has the following key steps:

1. Recognition

2. Preservation, collection, and documentation

3. Classification, comparison, and individualization

4. Reconstruction
The last two steps are the ones in which the evidence is analysed. Casey points
out that this is an evidence processing cycle, because the reconstruction can
point to additional evidence which causes the cycle to begin again. The model
is first presented in terms of standalone computer systems, and then applied to
the various network layers (from physical media up to the user applications
layer, and including the network infrastructure) to describe investigations on
computer networks. Casey’s model is quite general and is successfully applied
to both standalone systems and networked environments. 5.3 DFRWS
The first Digital Forensics Research Workshop? introduced a model which sets
out the steps for digital forensic analysis in a linear process. The steps are as
follows:

1. ldentification

2. Preservation

3. Collection

4. Examination

5. Analysis

6. Presentation

7. Decision
The DFRWS model is presented as linear, and for each step a number of
relevant issues are listed.
5.4 Reith, Carr and Gunsch
Reith, Carr and Gunsch?® describe a model which is to some extent derived

1 Casey, E. (2000). Digital Evidence and Computer Crime. San Diego: Academic Press.

2 Palmer, G. (ed.) (2001). A Road Map for Digital Forensic Research: Report from the First Digital Forensic
Workshop, 7-8 August 2001. DFRWS Technical Report DTR-T001-01, 6 November 2001. Online:
http://www.dfrws.org/dfrws-rm-final.pdf [visited 30 June 2016]

3 Reith, M., Carr, C. & Gunsch, G. (2002). An Examination of Digital Forensic Models. International
Journal of Digital Evidence, Vol. 1 No. 3.

Online: http://www.ijde.org/docs/02_fall_art2.html [visited 30 June 2014]
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Lee etal. Casey DFRWS Reith et al.
Identification
Preparation
Recognition, Recognition Identification
Identification
Collection and | Preservation, Collection Preservation, Preservation,
Preservation Collection Collection
Individualization Classification Examination Examination
Comparison,
Individualization
Reconstruction Reconstruction Analysis Analysis

Reporting and

Presentation

Presentation

Presentation

Decision

Tablel: Comparing the four Modeless
Source jid.org/ International Journal of Digital Evidence Summer 2004, Volume 3, Issue
1/Retrieved August 11, 2016

from the DFRWS model. The steps in their model are:

1. Identification

2. Preparation

3. Approach strategy
4. Preservation

5. Collection

6. Examination

7. Analysis

8. Presentation

9. Returning Evidence

11.Discussion:

The review regarding DFRWS concluded that, the model is not intended to be
final comprehensive model, but somewhat intended to work as basis for a
framework for future research. While lees et al. model deals only with crime
scene investigation, not with the full investigative process. Cases model is a
model for processing and examining digital evidence. Reith, Carr and Gunsch
model is to some extent derived from the DFRWS model.

The paper reviewed the four models for the reason that they are the most
prominent not the only models.

When we compare the four models (see tablel comparing the four models) it
is exactly clear that a comprehensive model of cybercrime investigation is

University of Dongola Journal for Scientific Research, 19" edition June 2020




ey

2020 — 35 s autlloud] el anle e

important for standardizing terminology, defining requirements, and
supporting the development of new techniques and tools for investigators.

12.Using manual &Guidelines:
Cybercrime investigation faces hindrances which are legal, technical and
operational challenges, but these are not the total extent of the difficulties
faced; somewhat, they have been known as the main issues to be discussed in
order that law enforcement agencies are able to meet the emerging challenges
of cybercrime. In most advanced countries police refers to several sources of
regulations and guidelines to investigate cybercrime that include:
* National Law, to meet the admissibility of evidence acquired.
* International Law, Standards and Guidelines (example: Mutual Legal
Assistance Treaties and organizations such as Interpol).
* Domestic Guidelines and Manuals: practitioners get practical reference for
action.

13.Conclusion:
Cybercrime can no longer be regarded as an embryonic threat, but the reality
of modern lawbreaking. Today, almost all crime has a technological
constituent to it, the numbers of internet users and internet-enabled devices
continue to propagate fearfully, and criminals (individuals, groups and
networks) are able to speedily abuse this, classically for financial gain.
Cybercrime fight is an effort of law experts, computer proficient combined
with community awareness. More researches on cybercrime confrontation
issue in Sudan are needed. The major limitation faced this research is that
enough statistics of cybercrime in Sudan is not available. Evaluating
cybercrime investigation and confrontation in Sudan will result in the fact that,
the law enforcement authorities in Sudan lack abundant of the basics of
cybercrime investigation tools, and need to be trained, and prepared with
investigation tools and digital forensic framework model that will allow
efficient investigation. Also, Sudan needs to put more effort on joining
international community strives against cybercrime, and it needs investigation
manuals and guidelines. Based on the above mentioned review, it is clear that
a model provides a good basis for understanding the process of investigations
and captures most of the information flows is needed. The nominated model
should be suitable for the anticipated condition of Sudan with regard to the
current statistics of internet usage.
Appendix: Questionnaire used in evaluating cybercrime investigation and
confrontation in Sudan.

1. What is your position?

2. Number of years you are an investigator of cybercrime?

3. How computer proficient you are?

4. What kind of training did you receive?

5. Mention investigation tools, framework, manuals and guide lines you

use when conducting investigation of cybercrime?
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6. What number of cybercrime investigations you conducted or
participated in?

7. Types of experts you use during the investigations, and as witnesses.

8. What problems you face when presenting at court mention percentage
of lost cases?

9. Do you have statistics of reported cybercrime?

10.How you approach an investigation?

11.What does your division lack?

12.What problems you suffer when you try to use investigation tools?

13.1s there enough training for cybercrime fighters?

14.Where is Sudan from the international fight against cybercrime?
15.What do you know about cybercrime investigation tools?

Reference:

1. Institute for Security Technology Studies in USA (ISTS) conducted
three national studies concerning cyber-attack investigations. Law
Enforcement Tools and Technologies for Investigating Cyber
Attacks: Gap Analysis Report, is the second report in this three-part,
multi-year research effort. The third and final report Law
Enforcement Tools and Technologies for Investigating Cyber
Attacks. Available from the ISTS web site:
<http://www.ists.dartmouth.edu/TAG/lena.htm>.

WWW. Internet Coaching Library (Retrieved August 09 2016)
3. Internet World Stats-wwwinternetworldstats.com estimated users in

Africa on November 2015.

N

474
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Abstract

We show the exact solution of certain partial differential equations (PDE) by
proposing and using the Homo-Separation of variables and modified
Homotopy perturbation methods. We show the exact solutions are con-structed
by choosing an appropriate initial approximation in addition to only one term
of the series obtained by HPM. We study the proposed method is introduced
an efficient tool for solving a wide class of partial differential equations. It is
straight-forward, easy to understand and fast requiring low computational load.
We characterize the general purpose method is verified by several examples.
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Keywords separation of variables homotopy perturbation method, backward
Klomogorov equation, Fornberg—Whitham equation, modified homotopy
perturbation method, analytic solution, Fokker-Planck equation.
1. Introduction:
Nonlinear partial differential equations (NPDE) have been widely studied
throughout recent years. These equations play a pivotal role in the modelling
of numerous chemical, physical and biological phenomena. The importance of
obtaining the exact solutions of NPDEs in mathematics is still a significant
problem that needs new methods.
Various numerical and analytical methods have been developed and
successfully employed to solve these equations such us: the differential
transform method (DTM), the homotopy analysis method (HAM), the adomian
decomposition method (ADM), the variational iteration method (VIM), the
homotopy perturbation method (HPM), the Laplace decomposition method
(LDM), the Sumudu decomposition method (SDM), the tanh method, the exp
method, and the sinh—cosh method. Some of these methods use specific
transformations and others give the solution as a series which converges to the
exact solution.
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Among these methods, the VIM and ADM are the most used ones to solve
differential and integral equations. The HPM was originally proposed by the
Chinese mathematician Ji-Huan He. The application of this method in linear
and nonlinear problems has been devoted by scientists and engineers, because
this method reform the problem at hand into a simpler problem which is easier
to solve. However, despite the potential of the HPM, it cannot be considered
as a universal method to solve all types of nonlinear equations. Overcome this
limitation many combination methods have been suggested to improve the
homotopy perturbation method’s ability for solving nonlinear problems such
as the homotopy analysis transform method (HATM), the homotopy
perturbation Sumudu transform method (HPSTM), the variational homotopy
perturbation method (VHPM), and the homotopy perturbation transformation
method (HPTM).

The HPTM was constructed by combining two powerful methods; namely the
homotopy perturbation method and the Laplace transform method in general,
there exists no method that gives an exact solution for FPDEs and most
obtained solutions are only approx-imations. However, Yang used the
modified homotopy perturbation method (MHPM) to obtain the exact solution
of the Fokker-Plank equation which is a PDE of integer order.

We extend Yang’s method to solve n-dimensional equations, and the resale is
called Homo-Separation of variables. We present an elegant fast approach by
designing and utilizing a proper initial approximation which satisfies the initial
condition of a PDE as follows

Where u (x; 0) is the initial condition of the PDE. We use u0 (x; t), which has
the form of separation of variables, as an initial condition for HPM. By using
this method, the other of the PDE to be solved is reduced into an ODE or a
system of ODEs.

Partial differential equations (PDE) which arise in real-world physical
problems are often too complicated to be solved exactly. Even if an exact
solution is obtainable, the required calculations may be too complicated to be
of practical use, or it may be too difficult to interpret the outcome.

Two continuous functions from one topological space to another are called
homotopic if one can be continuously deformed into the other. A homotopy
between two functions f and g from a space X to a space Y is a continuous map
F from X x [0, 1] — Y such that

where x denotes set pairing. If such a homotopy exists, we say that f is
homotopic to g, and denote this by f [ g.

The homotopy perturbation method (HPM), a powerful and convenient
analytical technique, was first presented. Later he further developed and
improved this method.

The advantage of this method is that it does not depend on a small parameter.
Using the homotopy technique in topology, we can construct a homotopy with
an embedding parameter p [ [0, 1], which is considered as a “small
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parameter”. Suppose that both X and Y are Banach spacesand F: X — Y is a
contractive nonlinear mapping, that is,

for x, xx € X, ||[F(x) — F(x*)|| < y|x — x*||, 0 <y <1, then the convergence of
the HPM is satisfied.

The aim of this paper is to apply the modified homotopy perturbation method
(MHPM) to obtain exact solutions to certain class of PDE. In particular, in this
paper we consider the Fokker-Planck equation.

The Fokker-Planck equation has the form

with the initial condition given by

u(x, 0) =1(x), x [JR 4)

In Eq.(3), B(X, t, u) > 0 is called the diffusion coefficient and A(x, t, u) is the
drift coefficient.

This kind of equation often occurs in a wide range of practical problems such
as, electron transport, stochastic nonlinear dynamical systems, inhomogeneous
environments, maximally reduced air-sea coupling climate model and
marketing.

He considered the facts that nearly all iterative methods are sensitive to initial
solutions, so it is very difficult to obtain convergent results in cases of strong
nonlinearity. In addition, the natural circular frequency of a nonlinear
oscillation depends on the initial conditions will be lost during the procedure
of numerical simulation. From, it is found that calculations of the HPM depend
on the initial approximation u0 which satisfies the initial conditions. Although
closed-form of the solution can be obtained for different u0, the complexities
of the calculations vary significantly. An appropriate choice of the initial
solution may lead to ideal results with simple calculations. However, an
unsuitable choice of the initial solution requires infinite iterations with
complex solution procedure and infinite iterations will result in undesirable
outcomes. For the basic idea of the HPM, Recently, Hesameddini and
Latifizadeh proposed a reliable modification of the homotopy perturbation
method which serves as a promising tool for solving a large class of differential
equations by considering the highest order derivative in the solution procedure.
The initial solution obtained by the standard procedure is decomposed to
optimally match the solution procedure. Some examples show that only one or
few iterations lead to exact solutions using the new technique, while the
standard HPM algorithm vyields infinite series converging to the exact
solutions.

In the present work we present an entirely different method to obtain the proper
u0 for the HPM by means of separation of variables.

Numerous analytical methods have been presented in the literature to solve
FPDEs, such as the fractional greens function method, the Fourier transform
method, the Sumudu transform method, the Laplace transform method, and the
Mellin transform method. Some numerical methods have also widely been
used to solve systems of FPDEs, such as the variational iteration method, the
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adomian decomposition method, the homotopy perturbation method and the
homotopy analysis method. Some of these methods use specific
transformations and others give the solution as a series which converges to the
exact solution.

In addition, some numerical methods use a combination of utilizing specific
transformations and obtaining series which converge to the exact solutions.
The structure of the rest of the paper is as follows: In section 2 the basic idea
of HPM is presented. In section 3, we describe the Homo-Separation of
variables and modified homotopy perturbation methods. In section 4, we
present four examples to show the efficiency of using the HPM and MHPM to
solve PDEs. Finally, relevant conclusions in section 5.

2. The Basic ldeas of the Homotopy Perturbation Method (HPM)

HPM is a combination of the homotopy technique and the classical
perturbation method. HPM is applied to various nonlinear problems as
mentioned in the previous section of this paper. In this section, the algorithm
of this method is briefly illustrated. To achieve our goal, we consider the
nonlinear partial differential equation:

where L is a linear operator, N is a nonlinear operator, B is a boundary
operator, I" is the boundary of the domain Q, and f (r) is a known analytical
function. By using the homotopy perturbation technique, we construct a
homotopy v (1, p) : Q x [0, 1] — R which satisfies:

H(v, p)=L(v) —L(@0) + pL(u0) +p [N(v) —f(r)]=0, 0<p<1, (6)
where r € Q and u0 is an initial approximation for Eqg. (5) and p is an
embedding parameter. When the value of p is changed fromp=0top =1, we
can easily see that:

H(v, 0) =L(v) — L(u0) =0, (7)

H(v, 1)=L(v) + N(v) —f(r) =0, (8)

This changing process is called deformation, and Eq. (7) and (8) are called
homotopic in field of topology. We can assume that the solution of Eq. (6) can
be expressed as a power series in p, as given below:

In case the p-parameter is considered as small, the best approximation for the
solution of Eq. (5) becomes:

The above solution-series generally converges very rapidly. The convergence
of this series has been proved.

To illustrate the basic ideas on the MHPM, we rewrite the Fokker-Planck
equation (3) in the following form:

Lu+Nu=0 (11)

with the initial condition given in (4), where the linear operator Lu = [Ju /[t
and the nonlinear operator Nu satisfies

Nu = is a constant. The variables of uO(x, t) can be separated as

u0(x, t) = u(x, 0) c1(t) + v(x) c2(t). (12)

Then the initial condition is denoted by

u(x, 0)c1(0) + v(x)c2(0) = f(x). (13)
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We obtain c1(t) and c2(t) by Eq.(12). According to the homotopy perturbation
technique, a homotopy can be constructed as follows:

H(v, p) = (1 — p)(Lv — Lu0) + p(Lv + Nv) = 0, p€ [0, 1], (14)

Obviously, we have

H(v,0)=Lv—Lu0=0, H(v, I)=Lv+Nv=0. (15)

The deformation of p from zero to unity is just that of v from u0 to u, and L(v
—u0) and Lv + Nv are called homotopy. According to the HPM, we first use
the embedding parameter p as a “small parameter”, and assume that the
solution to (14) may be expressed as a series in p:

v =V0 + pvl + p2v2 + p3v3 +... (16)
Setting p = 1, the approximate solution to (14) is then
U= v=v0o+vl+v2+v3+.. a7)

Substituting (16) into (14) and equating the terms with the same power of p,
we get

p0 : LvO — Lu0 =0, (18)
pl:Lvl+LuO+ Nv0=0, (29)
pk+1 : Lvk+1 + N vk =0, k>1. (20)

Combining the initial approximation u0 with the above equations, we identify
vn forn =1, 2, ...and obtain the n-th approximation of the exact solution as
If there exists some vn = 0, n > 1, then the exact solution to the equation can
be denoted as u(x, t) =. For simplicity, in this paper we assume that

vI(x, t) = 0, namely, the exact solution is denoted as u(x, t) = vO(x, t). Since
u(x, t) satisfies the initial condition, we get c1(0) = 1, c2(0) =0 (21)
Thus, we have

Lv1=—Lu0—Nv0 =—L(u(x, 0)cl(t) + v(x)c2(t)) —N(u(x, 0)cl(t) + v(x)c2(t)) =
0.

From the above formula, we get the proper c1(t) and c2(t). Furthermore, the
appropriate initial approximation uO(x, t) may be obtained. The detailed
process will be displayed in the next section

3. Homo-Separation of Variables and Modified Homotopy Perturbation
Methods

This approach is a combination of HPM and separation of variables. This can
be achieved by substituting Eq. (9) into (6) and equating the terms with
identical powers of p. Thus a set of equations is obtained as the follows:

p0: L(v0) — L(u0) =0, (22)

pl:L(vl) + L(u0) + N(v0) =0, (23)

By utilizing the results of the previous equations and substituting them into
Eq.(10) we approximate the analytical solution, u(x, t), by the truncated series:
If in Eq. (23) there exists some vn = 0; where n > 1; then the exact solution can
be written in the following form:

For simplicity, we assume that v1 (x; t) =0 in Eq. (25), which means that the
exact solution in Eq. (5) is

And when solving Eq. (22), we obtain the result
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By using Eq.(26) and Eq.(27) we have:

To illustrate our basic idea, we consider the initial approximation of Eq. (5) as
follows

Our goal in this new method is finding c1 (t) and c2 (t). To achieve our goal,
we consider the following initial condition of Eq. (5):

Since Eq. (14) satisfies the initial conditions as well as Eq. (30), we get
Cl1(0)=1, C2(0)=0 (31)

By substituting Eq. (29) into Eq. (23), we obtain

L(v1) = - (L(uO) + N (v0)),

In this case, the partial differential equation is changed into an ODE or a system
of ODEs, which simplifies the problem at hand. The exact solution of the PDE
is found when the target unknowns C1(t) and C2(t) are computed, by utilizing
Eq.(32) and the initial conditions in Eq.(31).

4. Some Applications

In this section, in order to assess the advantages and the accuracy of the
procedure described in the last section, we have applied the method to four
different examples with different dimensionalities.

Example 4.1 Consider the following nonlinear Fornberg—\Whitham equation
ut — uxxt + ux = uuxxx — uux + 3ux uxx ; (33)

with the initial condition (34)

Choose the initial approximation

then

We obtain the ODE system

Solving Eq. (37) by using the ODEs’ properties, we obtain

2C1(t)+C2() =2, (38)

and the exact solution is

u(x, 0) =

Example 4.2 Consider the non-homogenous Backward Klomogorov equation
ut=-x2etuxx + (X + 1) ux + tx, (40)

where t > 0; x [J R; subject to the initial condition

u(x,0)=x+1, (41)

Choose the initial approximation

Then

We obtain the ODE system

Solving Eq. (44), (45) by using the ODEs’ properties, we obtain

Cl(t) = (2et—t—1), (46)

and the exact solution is

Example 4.3 Consider the Fokker-Planck Equation:

with the initial condition

u(x, 0) = sinh(x). (50)

a. The solution to the HPM

Let vO(X, t) = u0(x, t) = sinh (x)c1(t) + cosh (x)c2(t),

we have sinh (x)c1(0) + cosh(x)c2(0) = sinh(x).
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Thus cl(0)=1, c¢c2(0)=0 (51)

ci(t) (i = 1, 2) in (51) may have many cases, but here we only choose three
cases of c1(t) and c2(t) as follows:

For the case the initial approximation is written as

u0(x, t) = vO(x, t) = sinh(x).

Substituting (16) into (14) and equating the coefficients of same power of p,
we get

Solving the differential system, we have the solutions as follows:

Thus, the solution to Eq.(49) may be written as

For the case the initial approximation is denoted as

uo(x, t) = vO(x, t) = sin h(x) et. We have

VO (X, t)=sinh(x)et , vk(x,t)=0 k>1

The exact solution

u(x, t) = vO(x, t) =sin h (x) et

Follows immediately.

For the case the initial approximation is denoted as

uo(x, t) = vO(x, t) = sinh(x) cosh(t). We have

the exact solution u(x, t) = vO(x, t) + v1(x, t) = sinh(x)et follows immediately.
b. The solution to the MHPM Choose vO(X, t) = sinh(x) c1(t) + cosh(x)c2(t).
Then

We obtain the differential system as follows:

Solving this system, we have

The exact solution is then u(x, t) = et sinh(x).

Example 4.4 Consider a general Fokker-Planck Equation

with the initial condition

u(x,y, 0) =x (53)

The solution to the HPM

Let uO(x, y, t) = vO(x, y, t) = x c1(t) + c2(t), then x c1(0) + c2(0) = x.

We have c1(0) = 1, c2(0) = 0. We choose three cases of c1(t) and c2(t) as
follows

For the case uO(x, y, t) = vO(x, y, t) = x + t, we obtain

Proceeding as before, the solution u(x, y, t) expressed in a series form is easily
found to be

and the solution u(x, y, t) in a closed form is u(x, y, t) = et x.

For the case uO(x, y, t) = vO(x, y, t) = X, we get

Thus, the solution to Eq.(52) may be written as

For the case uO(x, y, t) = vO(x, y, t) = x et, we get

VKX, y,t)=0, k>1

Thus, the solution to Eq.(52) may be written as u(x, y, t) = vO(x, y, t) = et x.
b. The solution to the MHPM Choosing vO(X, y, t) = x c1(t) + c2(t), we have
The corresponding system of ordinary differential equations is given as
follows:
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We obtain solutions to the system

cl(t) =et, c2(t)=0.

Thus, the exact solution is that

u(x,y, t) =vo(x, y, t) = et x.

5. Conclusions

The fundamental goal of this work is to propose a simple method for the
solution of partial differential equations. The goal has been achieved by
applying Homo-Separation of variables in addition to using the initial
conditions only. This method is by using the modified homotopy perturbation
method and a proper initial approximation which satisfies the initial condition
of the PDEs at hand.

The current method combines the following three advantages:

1. The method is straight-forward and is used in a direct way without using
linearization or restrictive assumptions.

2. Converting partial differential equations into two (or more) ordinary
differential equations that are often mach easier to solve.

3. This method is able to find the exact solutions of PDEs.

The considered method provides a very efficient, succinct and powerful
mathematical tool for solving many other partial differential equations in
mathematical physics.

We apply the Homo-Separation of variables and MHPM to find exact solution
to certain partial differential equations.
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Abstract

This study aims to investigate the effects of moringa oleifera leaves
powder on the blood sugar in humans, and determine suitable quantity of
powder to use. The study targeted patients who their blood sugar is not
lowering by drugs. 83 volunteers of hyperglycemic patients were divided into
three groups. Three doses 0.25, 0.5, 1.0 g of moringa oleifera leaves powder
were taken by group 1, 2 and 3, respectively for a month. Blood sugar levels
for all patients was determined before and after using moringa oleifera leaves
powder. Results showed blood sugar levels decreased statistically significant
(p<0.001) for all patients, but group three was observed high decreased,
because supplementation of antioxidants and flavonoids in 0.5 and 0.25g less
than 1.00g of moringa oleifera leaves powder, and these contents according
above studies was responsible for decreased blood sugar levels, so 1.0g was
suitable dose to consume. Statistical analysis showed no significant difference
between results after taken moringa oleifera leaves powder when compared
male against female, young against old and patients who treated with different
drugs. Results indicated moringa oleifera leaves powder is promising to
reduce the diabetic complications in diabetic patients.
Introduction:
Moringa oleifera belongs to the monogeneric family of shrubs and trees,
called Moringaceae (Dalziel, 1955). Moringa is called the “Miracle Tree” for
good reason. Moringa oleifera leaves, pods, flowers, fruits, roots, bark, and
seeds can be utilized in water treatment, as food supplement and the extract
can be used against bacterial or fungal skin infections. It is estimated that at
least three hundred diseases can be cured by taking this supplement along with
hundreds of other health benefits( Fuglie, 2006).
Phytochemical analyses have shown that its leaves are particularly rich in
potassium, calcium, phosphorous, iron, vitamins A and D, essential amino
acids, as well as such known antioxidants such as [3-carotene ,vitamin C, and
flavonoids (Bennett et al., 2003; Aslam et al., 2005; Manguro and Lemmen,
2007; Amaglo et al., 2010; Gowrishankar et al., 2010).
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According to Opara, (1996), chromium and the antioxidant vitamins C and E
have been found to be efficacious in controlling blood glucose levels in type 2
diabetes and in the prevention of diabetic complications. Oxidative damage
due to free radicals was associated with vascular disease in people with types
1 and 2 diabetes mellitus (Oberley, 1988). There are several potential resources
of free radical production in diabetics including autoxidation of plasma glucose
(Pieper et al. 1995), activation of leucocytes, and increased transition metal
bioavailability (Wolff et al. 1991). ( William et al., 1993) examined how
moringa oleifera addition to a standardized meal, taken after an overnight fast,
affected thel- and 2-h, relative to the standard meal alone or a 75-g oral glucose
load. Suggesting that the hypoglycemic effect of moringa oleifera leaves
supplementation was not due to increased insulin secretion. (Kumari, 2010)
examined the hypoglycemic effect of moringa oleifera leaves dietary
consumption over a 40-day period in T2DM patients, 30—60 years of age, not
on anti-hyperglycemic medication. Final values did not differ much from
baseline in the control group. They were significantly reduced in the
experimental group (—28%, P <0.01; —26%, P <0.05). More recently,
(Ghiridhari et al., 2011) studied a group of 60 T2DM patients, age 40-58 years,
the patients were equally divided into an experimental and a control groups.
Patients in the experimental group were prescribed two moringa oleifera leaf
tablets/day, one after breakfast, the other after dinner for 90 days. Moringa
oleifera leaves powder constituted 98% (w/w) of the tablet content, but the
average weight of tablets was not specified, making the total daily dose
unclear. In the control group, blood sugar progressed downwardly with time,
but the change was not significant. In the experimental group, incontrast,
relative to the baseline, blood sugar decreased by 0.4% point(from7.8+£0.5 to
7.4+0.6; P<0.01), indicating moringa oleifera medication can induce with time
better glucose tolerance. (Sagum et al., 2014) determined the changes in
glucose, lipid profile and antioxidant capacity in humans with moderately
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raised serum glucose and cholesterol levels after consumption of moringa
oleifera leaves supplemented-food products. The results indicated that
moringa oleifera leaves supplemented-food products decreased fasting blood
sugar. (Kumar and Mandapaka, 2013) concluded that supplementation of the
powder of moringa oleifera leaves decreased serum glucose. These values
were also found to be statistically Significant. And it is concluded that the
leaves of moringa oleifera have definite hypoglycemic and
hypocholesterolemic activity in type Il diabetes mellitus in obese people. From
these basic tenets, this study was designed to evaluate the efficacy of the
moringa oleifera leaves powder in lowering the blood sugar levels targeted
patients who their blood sugar is not lowering by drugs, and determine suitable
quantity of powder to use.

MATERIALS AND METHODS:

Plant collection and preparation:

The plant leaves were collected from Nahar Al Nile Province Atabratown .The
leaves were harvested green then washed by distilled water, air-dried at room
temperature, and milled into powder. They were stored in well-dried plastic
containers at room temperature.

Selection of Patients:

83 diabetic patients visiting Atabar hospital were selected for this study. The
study targeted patients who their blood sugar is not lowering by drugs. They
were asked to take moringa oleifera leaves powder beside drugs. The subjects
age between 30-80 years. Selected diabetic patients were divided into three
experimental groups each containing 30 subjects. Three doses 0.25, 0.5, 1.0 g
of moringa oleifera leaves powder were taken by group one, group 2 and group
3, respectively . Prepared moringa oleifera leaves powder was supplied to all
subjects in 40 g plastic containers were taken to every one of patients . All
subjects were asked to take this powder after breakfast regularly for 30 days.
Samples collection:

Two ml of venous blood samples were collected from each diabetic patients
by laboratory staff of the hospital. The blood samples were centrifuged for 15
minutes at 1000 rpm, and then the top layers, which contain the serum, used
for measured glucose parameter before and after using of moringa oleifera
leaves powder .

Bio Chemical Analysis:

Kits used in biochemical measures of glucose was obtained from biosystem
laboratory products, these parameter was determined by Kinetic-
Spectrophotometeric methods which were described by (Young, 1997).

Statistical Analysis:

The following statistical tools were used in this study for analysis and
interpretation of data (Rangaswamy, 1995): Independent T-Test. Statistical
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analysis compared rate of decreased on blood sugar levels for male against
female, young against old, type of drugs and quantity of doses.

Results:
Table (1) Measurement of blood sugar levels two hours after breakfast for all patients
before and after using moringa oleifera leaves powder for a month :

LS

Sex Age Dose Drugs | Blood sugar | Blood sugar
before uses after uses

Man 40 1.00¢g tablets 259mg/dl 120mg/dI
Man 41 1.00 tablets 190 180
Man 45 1.00 insulin 161 80
Man 45 1.00 insulin 300 161
Man 54 1.00 insulin 300 140
Man 55 1.00 tablets 166 125
Man 58 1.00 tablets 320 204
Man 65 1.00 tablets 224 164
Man 67 1.00 tablets 193 175
Woman 22 1.00 insulin 255 131
Woman 26 1.00 tablets 254 122
Woman 36 1.00 insulin 165 80
Woman 43 1.00 tablets 186 136
Woman 45 1.00 insulin 211 172
Woman 45 1.00 insulin 390 162
Woman 46 1.00 insulin 287 177
Woman 48 1.00 tablets 241 148
Woman 50 1.00 insulin 396 260
Woman 50 1.00 tablets 225 171
Woman 50 1.00 insulin 270 160
Woman 52 1.00 tablets 201 179
Woman 55 1.00 tablets 224 181
Woman 57 1.00 tablets 272 235
Woman 57 1.00 tablets 250 180
Woman 57 1.00 insulin 265 141
Woman 60 1.00 insulin 293 245
Woman 75 1.00 tablets 313 155
Man 19 0.5 insulin 240 150
Man 45 0.5 tablets 200 154
Man 45 0.5 insulin 318 224
Man 45 0.5 tablets 175 130
Man 47 0.5 insulin 388 190
Man 48 0.5 insulin 312 280
Man 50 0.5 tablets 195 152
Man 51 0.5 insulin 290 220
Man 52 0.5 tablets 222 216
Man 57 0.5 tablets 203 148
Man 58 0.5 insulin 200 183
Man 60 0.5 tablets 188 166
Man 62 0.5 tablets 272 202
Man 66 0.5 insulin 333 215
Man 70 0.5 tablets 200 120
Man 73 0.5 tablets 216 145
Woman 25 0.5 tablets 300 251
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Woman 29 0.5 tablets 358 200
Woman 35 0.5 insulin 200 154
Woman 35 0.5 insulin 216 81
Woman 35 0.5 insulin 340 188
Woman 39 0.5 insulin 270 200
Woman 41 0.5 tablets 300 266
Woman 44 0.5 tablets 400 190
Woman 48 0.5 tablets 200 180
Woman 50 0.5 tablets 170 150
Woman 50 0.5 tablets 243 145
Woman 56 0.5 insulin 340 225
Woman 62 0.5 insulin 213 142
Woman 66 0.5 tablets 225 114
Woman 70 0.5 tablets 240 170
Man 45 0.25 tablets 203 100
Man 48 0.25 tablets 196 226
Man 55 0.25 insulin 172 168
Man 55 0.25 tablets 270 180
Man 56 0.25 tablets 241 193
Man 57 0.25 tablets 172 239
Man 58 0.25 insulin 183 200
Man 60 0.25 tablets 217 183
Man 60 0.25 tablets 217 222
Man 60 0.25 insulin 258 241
Man 62 0.25 tablets 369 300
Man 65 0.25 tablets 152 132
Woman 27 0.25 tablets 137 140
Woman 40 0.25 tablets 283 140
Woman 43 0.25 tablets 310 120
Woman 47 0.25 tablets 196 100
Woman 48 0.25 tablets 234 225
Woman 50 0.25 insulin 253 200
Woman 50 0.25 insulin 326 183
Woman 50 0.25 insulin 207 110
Woman 53 0.25 tablets 178 178
Woman 57 0.25 tablets 300 222
Woman 60 0.25 insulin 246 217
Woman 60 0.25 insulin 300 203
Woman 70 0.25 insulin 300 160

Results indicating moringa oleifera leaves powder effect on blood sugar.
These values showed significantly decreased on blood sugar (p<0.001). The
mean of glucose for diabetes patients before uses moringa oleifera

(242.58mg/Ix 6.91), and after uses(170.12mg/dl+ 4.91) (Table2).
Table (2) Effect of Moringa Oleifera leaves powder on blood sugar in diabetic patients
(Mean £SE):

Mean of glucose
Before 242.58mg/dI
*(6.91)
After 170.12mg/dl
+(4.91)

University of Dongola Journal for Scientific Research, 19" edition June 2020



69

2020 — 535 oo autlloud] el Nms e e

| P-value | 0.000 |
The mean values of blood sugar showed significantly lowering on blood sugar
levels (p<0.001) after uses moringa oleifera leaves powder for two groups of
young and old diabetic patients. The effect of moringa oleifera for young patients
the mean values (before uses 240.82mg/dl+13.92 and after uses 154.11mg/dl+
8.89) showed significantly decreased on blood sugar levels (p<0.05 ) compared to
the old patients (before uses 243.46mg/dl + 7.78 and after uses 178.12mg/dl+ 5.63)

(Table 3).
Table (3) Effect of Moringa Oleifera on blood sugar according to age (Mean * SE) :

Young Old P. value
Before 240.82mg/dI 243.46mg/dI 0.858
+(13.92) +(7.78)
After 154.11mg/dl 178.12mg/dl 0.020
* (8.89) * (5.63)
P.value 0.000 0.000

Age range: 20-45(young) , > 45(old)

The effect of moringa oleifera in blood sugar according to sex is presented in
table 4. The mean values showed significantly lowering in both sex (p<0.001).
The results showed no significant difference on blood sugar levels after used

moringa oleifera leaves powder in male compared to female.
Table (4) The effect of Moringa Oleifera on blood sugar according to sex (Mean + SE):

Male Female P. value
Before 227.59mg/dl 249.68mg/dl 0.137
+ (11.51) + (8.51)
After 167.81mg/dI 171.21mg/dI 0.749
+(9.07) + (5.87)
P.value 0.000 0.000

The mean values showed high significant effect of moringa oleifera on blood sugar
levels (p<0.001) in two groups of patients. The mean values of blood sugar
levels for patients who taken tablets (229.00mg/dl + 7.85) was reduce to
(167.96mg/l = 5.71), and for patients who taken insulin (262.56mg/l £ 11.92)
was reduce to (173.29mg/dl + 8.85), but no significant difference on rate of
decreased on blood sugar for patients who taken tablets compared to patients

who taken insulin table 5.
Table (5) Effect of Moringa Oleifera on blood sugar according to medication (Mean
+ SE):

Insulin Tablets P. value

Before 262.56mg/l 229.00mg/dI 0.016
+(11.92) +(7.85)

After 173.29mg/dl 167.96mg/dl 0.597
*(8.85) +(5.71)

P.value 0.000 0.000
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The results showed decreased on blood sugar levels after used moringa
oleifera powder leaves for patients who taken 0.25, 0.50 and 1.00g table 6. The
mean values for all doses showed high significant effect of moringa on blood
sugar levels (p<0.001).The mean values for patients who taken 1.00g showed
high decreased on blood sugar levels ( before used moringa oleifera
252.85mg/dl £ 11.70, and after used 162.37mg/dl+ 8.13) compared to patients
who taken 0.5 and 0.25g, but no significant difference in the mean values of
blood sugar levels for three groups of patients after used moringa oleifera

leaves powder.
Table(6) Effect of Moringa Oleifera on blood sugar according to the difference of doses
(Mean + SE):

0.25g 0.50g 1.00 P value

Before 237.96mg/dI 237.52mg/dI 252.85mg/dI 0.598
+(11.49) + (12.58) +(11.70)

After 180.46mg/dl 168.19mg/dl 162.37mg/dl 0.332
+(9.90) + (7.60) +(8.13)

P value 0.000 0.000 0.000

Discussion:

There was a high significant decreased in serum glucose for all groups of
diabetic patients (p<0.001) after consumed moringa oleifera leaves powder for
a month. This may be due to the higher dietary fiber content present in the
moringa oleifera leaves powder-supplemented. The above studies pointed out
that antioxidants like carotenoids, vitamins C and E, and flavonoids had an
important role in reducing the blood glucose of the diabetic patients. Kumar P
and Mandapaka R T , 2013 concluded when Moringa oleifera powder
administered with the food, serum glucose levels were decreased. It was
observed that the percentage decrease in serum glucose levels was 8.9 %
(134.33-122.33 mg per 100 ml of serum). The glucose -lowering action of the
moringa oleifera leaves powder was found to be significant (P < 0.05) in
serum, the study validates scientifically the widely claimed use of moringa
oleifera as an ethno medicine to treat diabetes mellitus. (Dangi, et al., 2002;
Ghasi, et al., 2000) reported the leaves of moringa oleifera to be used as a
hypocholesterolemic agent, and hypoglycemic agent. Results in present study
were observed on par with above studies. The results showed no significant
difference on blood sugar levels after used moringa oleifera leaves powder in
male compared to female. This agreed with (Ghiridhari et al., 2011) indicated
that did not show any deviation between the male and female of the feeding
groups both male and female volunteers, blood glucose level had reduced after
the administration of moringa oleifera leaves tablet it concluded that moringa
oleifera leaves tablet have a significant impact on anti-diabetic property of the
selected patients. Results showed a significantly reduced glucose in both
groups of patients so, the effect of moringa oleifera leaves on blood sugar did
not effected with age and this similar to Kumari, 2010 studied hopoglycemic
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effect of moringa oleifera leaves (8 g/day) dietary consumption in a 40-day
period in type 2 diabetic patients 30-60 years of age with no medication was
studied and showed a significantly reduced glucose response as compared to
the patients not given moringa oleifera leaves. The results showed high
significantly decreased on blood sugar for all groups of diabetic patients when
they taken difference doses of moringa leaves powder. According to Dandona
et al. (1996) observed inverse relation between vitamin C and vitamin E and
hemoglobin glycation, so content in 1.00gram was highest than 0.5 and
0.25gram , because of this patients who taken 1.00g showed high decreased on
blood sugar levels ( before used moringa 252.85mg/dl + 11.70 , and after used
162.37mg/dIl+ 8.13) compared to patients who taken 0.5 and 0.25g. This is
similar to Keenoy et al. (1999) studied the effect of supplementation of
flavonoid based antioxidant medication to 28 diabetic patients while following
a standardized 1,800 - 2,000 calorie diet. Results showed decrease in initial
and final values of glycated hemoglobin was significant in experimental group,
whereas in control group the decline was non-significant. The above study
stated that supplementation of antioxidants and flavonoids control the
glycation process, so decrease in glycated hemoglobin was seen in
experimental group. Similar observation was found in present study, so group
3 showed highest decreased on blood sugar of patients, because they take the
highest dose from moringa oleifera leaves powder, the contents (antioxidants
and flavonoidsn) which responsible for decreased blood sugar levels it is
increase in this dose. The results showed no significant difference in rate of
decreased on blood sugar for patients who taken tablets compared to patients
who taken insulin. Thus, the study demonstrates that moringa oleifera
possesses a hypolipidaemic effect, and its useful to take beside drugs for
diabetic patients who their blood sugar not lowering by drugs.

Conclusion:

The results of this study showed that, taking moringa oleifera leaves powder
had significant effect on the blood sugar levels. However, when the leaves
powder was used by hyperglycemic patients, the blood sugar levels
significantly decreased. The effects of moringa oleifera on blood sugar levels
of hyperglycemic individuals point to the potential use of moringa oleifera
leaves powder to treat the diabetes. Results showed the medicinal benefits of
moringa oleifera leaves powder is not relay on sex, age and type of medication,
we observed significant decreased on the blood sugar levels for all patients.
The results indicate decreased on the blood sugar levels depending on the dose
of moringa oleifera leaves powder so 1.0g was suitable dose to consume. From
the present study we recommend diabetic patients who their blood sugar not
lowering by drugs to take moringa oleifera leaves powder beside drugs.
Results showed a significant impact on anti diabetic property of moringa
oleifera leaves for selected patients.
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