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Abstract:

This study was conducted by a local Zalingei, Central Darfur in order
to identify the proverbs have become very renowned and stand on the
cultural implications of humanitarian and social and moral dimensions and
its role as an intermediary to achieve peace in Darfur through the ideas and
facts that contribute to raising awareness across cultural and religious
implications.

And to identify the subject of the study and its problem, use the
historical method and the analytical descriptive of both types documentary
oral, combining careful for the likes of the relevant subject of the study in
order to reach conclusions and extract was able to protect it in the future
indicators to keep active content that appeals to social peace and leading to
sustainable stability and cohabitation stone
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Abstract
The study aimed at shedding light on educational planning and its role in
the in-service training for secondary school teachers at Omdurman locality.
It 1s an evolutional study from teachers’ and educational supervisors’ points
of view, through identifying the most noticeable problems that in-service
teacher training faces in order to set current suggestions and strategies that
help to solve these problems.
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The researchers used the descriptive methodology. The study population
comprised 1109 male and female secondary school teachers and 15
educational supervisors. The researchers has selected a stratified simple
sample of 200 male and female teachers and 6 educational supervisors in
Omdurman locality. Both the questionnaire and interview were used as main
tools for necessary data collection. Questionnaire was administered to
teachers while the interview was conducted with the sample of the
educational supervisors in the administration of secondary education at
Omdurman locality. For the statistical analysis of data, the researcher used
statistical package for social sciences (SPSS). The study has come to a
number of findings, the most important are: The absence of good
educational planning has led to many problems that negatively affect the
process of teacher training. These problems are represented in that there is
no appealing training environment, training courses offered to teachers are
insufficient, in addition there is no accurate educational data base about
secondary schools’ needs for teachers. In the light of the study findings, the
study has set a number of recommendations, the most important are: more
attention is needed to be paid to the good educational planning that helps in
providing an appealing training environment for teachers. The curriculum is
needed to be designed in a way that enables the trainee to have deep
understanding of the structure of cognitive framework, furthermore,
increasing the number of training courses offered to teachers is so important
in the educational planning process.
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Abstract
This study aims to explore woman’s working in its relationship to some
dimensions, which organize the marital and family relations according to the
structural theory concepts of family psychological counseling and the
correlations between these dimension and the variables of woman’s working
like age and the number of years at work. The researcher choose randomly

(422) women working in the fields of education and health, (233) work in
the education sector and (189) work in the health sector. The descriptive
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analytical approach was used. The researcher developed a scale to measure
the dimensions which organized family and marital relations. It includes (50)
statements organized into 9 dimensions. Using the statistical program SPSS,
the study shows that all the dimensions of the scale are affected by the
woman’s work. The total mean was high (3.24), and the following
dimensions had a great affect: Separation and convergence, family
interaction, hierarchy of family power, alliance and union, borders and roles.
The affect scores were medium in the dimensions of: Interlocking of
subsystems, Psychological and emotional dimension, such as the degree of
acceptance was: (3.14), (3.12). The effect was low on the dimensions:
marital happiness and Marital stability. There were also statistically
significant differences in the degree of the effect of these dimensions
according to the number of years of women’s work in favor of (less than five
years) and statistically significant differences for the age of working women
in favor of (less than 30 years). In the light of these findings, the study
concluded with a number of recommendations.

Key words Working women, Family Counseling, family and marital
relations, Structural Theory
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Abstract
This study aimed to determine the role of investment in maximizing capital
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relationship between investment and achieve returns of the Fund, and the

most important recommendations of this study is the need to increase
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Abstract
Khalil bin Ahmed represented an inimitable mentalities which was able to
make his mark in the Arabic language. Undoubtedly, a lot of people know
that Khalil bin Ahmed who put Prosody, but few of them are ignorant Khalil
as author of the grammar and the teacher of sibawayh , the author of book
titled Quran Grammar . Khalil bin Ahmed as Allahs gift him unique
mentality he able to develop and study the grammar laws ,although he didn’t
leave publications.His student sibawayh published a book recorded in it all
researches and opinions in the grammar field of Khalil bin Ahmed in the
grammar field and he will do an independent study entitled as Khalil bin

Ahmed and his grammatical efforts "talking about Khalil bin Ahmed ,his
life, Growing up , and gilded grammar and finally his grammatical opinions.
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Abstract:

This paper deals with the Museum as a social and cultural institution,
that plays important roles in the society in education entertainment and
tourism. Also it investigates in detail the role of museums in scientific
research. The museum is defined as a “permanent independent nonprofit
making institution in the service of society and its development and open to
the public” . Museums are classified into eight types, depending on the types
of collections and acquisitions, the size of the museum and the role it plays

in the society in which it exists. These types of museums are, the national
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museums, the Provincial museums, the archaeological, the human heritage
museums, education and university museums, and science or technological
museums. Abrief historical survey of the Sudanese museums and the
national corporation for archaeology and museums is given.

The paper discusses in detail the role of museums in scientific research,
the types of research projects that take place in different types of museums.
The problems that face museums in third world and the Sudan, are
investigated and points suggesting solution to these problems are made.

Finally the paper draws attention to the huge wealth and diversity of the
Sudan in archaeology and other social and cultural expressions. This wealth
must be used to establish more museums in the Sudan.
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abstract

This research attempts to reveal the structure of the dialogue in the prose of
the Saudi writer Fahd Rda Al-Harthi, by examining the element of dialogue
and stand on its concept, and its importance in the construction of theatrical
text, and the structure and methods of construction and its relationship to
other elements of construction and the most prominent technologies in it
Using in analysis of the studied phenomenon, the data of structural analysis,
as well as the employment of some of the visions brought by the theories of
drama and theater.
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Abstract

This study aims to identify the extent to which the time taken for the trips of
the Nile Train from the moment of departure to its arrival to the last terminal
statistically and thus the continuous improvement to reach the highest levels
of quality, accuracy and excellence in the performance of the service to the
level that satisfies customers and promotes the service. The problem of the
study is that the trips on the Nile Train take more than the time specified in
some trips, which leads to the delay of the trips on time and the result of the
defect in the entire trips. The study was applied to secondary data from the
trips of the Nile Train, which is the time of departure and arrival at Atbara
and Khartoum stations from October to December 2017. The main findings

of the study validate the hypothesis of the study which stipulates that the
time taken for the trips of the Nile Train is beyond statistical control. The
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study recommends the use of statistical means to monitor the quality of
services because of their impact on maintaining the level of service provided
to the specifications specified for them.
Key word: Statistical adjustment scheme. Rational Groups, Partial samples,
statistically stable
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Abstract
The study dealt with the role of Total Quality Management in the

development of human resources and the problem of study. In the rapid
changes and changes that occur in the environment in which the company
operates, as well as the intense competition and continuous improvement in
the provision of services with the required quality. The study aimed to know
the comprehensive quality management system adopted by the company and
its role in the development of human resources. The study concluded that the
guality management system of the company works to spread the culture of
quality and work on continuous improvement, which reflects positively on
the development of human resources. The study came out with a number of
recommendations, the most important of which is that the senior
management of the company should maintain the cadres with high
experience in the field of total quality management and make the training a
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fundamental part of the company philosophy to enhance the level of
knowledge of the employees.
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Abstract

This paper aims to explain and discuss the relationship between
fiber bundles and general theory of relativity. We used the historical,
mathematical analysis method. We found that the fiber bundles are spaces,
also if we have two coordinate bundles B and B are said to be equivalent in
the strict sense if they have the same bundles space and base space
projection, we explained the general relativity (GR, also known as the
general theory of relativity or GTR) is the geometric theory of gravitation
published by Albert Einstein in 1915 and the current description of
gravitation in modern physics. General relativity generalizes special relativity
and Newton's law of universal gravitation, providing a unified description of
gravity as a geometric property of space and time, or space-time. In
particular, the curvature of space-time is directly related to the energy and
momentum of whatever matter and radiation are present. The relation is
specified by the Einstein field equations, a system of partial differential
equations and the general relativity according to which space time is curved,
where the curvature depends on the distribution of energy and momentum in
space and time which is fiber bundle .

Key wards : Relation , Fiber Bundles , General Relativity ,Lie Group.
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1. Introduction :

In this paper we explained and discussed basic properties of fiber

bundles , their definition and General Relativity with many areas of
mathematics and study A fiber bundle with base space B and fiber F can be
viewed as parameterized family of objects for example a vector bundle over a
space B is parameterized family of vector spaces V, one for each point x € B
given a Lie group G a principal G bundle over a space B can be viewed as
parameterized family.[13]
Fiber Bundles and more general fibrations are basic objects of study in many
areas of Mathematics. A fiber bundle with base space B and fiber F can be
viewed as a parameterized family of objects each "isomorphic" to F where
the family is parameterized by points in B. For example a vector bundles over
a space B is a parameterized family of vector spaces V, for each point x € B
given a Lie group G, a principal G bundles over spaces B can be viewed as a
parameterized family of spaces E, each with a free transitive action of G (so
in particular each E, is homeomorphism to G). A covering space is also an
example of a fiber bundle where the fibers are discrete gets sheaves and
"fibrations are generalization of the notion of fiber bundles" and are
fundamental objects. [2]

In the trivial case, E is just B x F, and the map = is just the projection

from the product space to the first factor. This is called a trivial bundle.
Examples of non-trivial fiber bundles include the Mdobius strip and Klein
bottle, as well as nontrivial covering spaces. Fiber bundles such as the
tangent bundle of a manifold and more general vector bundles play an
important role in differential geometry and differential topology, as do
principal bundles. [7]
2.Fiber Bundles :
Definition(2.1):Let E = B x F and let © : E — B be the projection onto the
first factor. Then E is a fiber bundle (of F) over B. Here E is not just locally a
product but globally one. Any such fiber bundle is called a trivial bundle.
Any fiber bundle over a contractible CW-complex is trivial.

A locally trivial fiber space is quadruple (E, B, F, P) where E, B, F are
spaces, P a surjective mapping of E on to B and moreover, for any & €
there exists a neighborhood U of the point x and a homeomorphism
BE: @1 (7) — @ x B such that the diagram. [14]
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“Figure 1” Definition of Fiber Bundles
Definition(2.2):The M0bius strip is a nontrivial bundle over the
circle.Perhaps the simplest example of a nontrivial bundle E is the Mdbius
strip. It has the circle that runs lengthwise along the center of the strip as a
base B and a line segment for the fiber F, so the Mdbius strip is a bundle of
the line segment over the circle. [8]
Definition(2.3): Two coordinate bundles B and Bl are said to be equivalent in
the strict sense if they have the same bundle space, base space, projection,
fiber and group, and their coordinate function {B,}, {2} satisfy the conditions
that:
Gij(X) = B3 Bix  xeV; NV

Coincides with the operation of an element of G and the Map Bp: By N
— [ so obtained is continuous. [3]
Definition(2.4):Given two bundles (E;m; B) and (E; 7; B) , a bundle map is
a pair (u,f) of continuous maps u: E — E and f: B — B such that the

= v . g

= =

diagram below is commutative, i.e. tu = fm.
“Figure 2” Operation on Bundles|[3]
Proposition(2.5):Let G be a compact Lie group and K < H < G closed
subgroups. Then the projection map of cosset spaces
p:G/K - G/H
is a locally trivial fibration with fiber H/K.
Proof.

Observe that %E G Xy H/K where H acts on H/K in the natural way.
Moreover the projection map p: G/K — G/H is the projection can be viewed
as the projection

G/H= G Xy H/K - G/H and so is the H/K - fiber bundle induced by
the H- principal bundle G — G/H via the action of H on the coset space H/
K.[12]

f
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Theorem (2.6): T(IR P™) @ €* = (y,1)(+D

Proof : Observe that the one-dimensional bundle BRR(EE, B3) is trivial since
it has the no where zero cross, section B — (&,2) where B: B, — B is the
identify map:

T(RM® €= Hom(y,L, v )®Hom(y, v,) = Hom(vi, v ®y,)
~ (Hom(y,}, E1))69(n+1)

= () )Y = () &+
Differentiable Fiber Bundles(2.7): In the category of differentiable
manifolds, fiber bundles arise naturally as submersions of one manifold to
another. Not every (differentiable) submersion f:M — Nfrom a
differentiable manifold M to another differentiable manifold N gives rise to a
differentiable fiber bundle. For one thing, the map must be surjective, and
(M,N,f) is called a fibered manifold. However, this necessary condition is not
quite sufficient, and there are a variety of sufficient conditions in common
use . IfMandNare compact and connected, then any

submersion f: M — N gives rise to a fiber bundle in the sense that there is a
fiber space F diffeomorphic to each of the fibers such that
(E,B,m,F) = (M,N,f,F) is a fiber bundle. (Surjectivity of f follows by the
assumptions already given in this case.) More generally, the assumption of
compactness can be relaxed if the submersion f: M — N is assumed to be a
surjective proper map, meaning that f — 1(K) is compact for every compact
subset K of N. Another sufficient condition, due to Ehresmann(1951), is that
iff:M =N IS a  surjective submersion with M and N differentiable
manifolds such that the preimage f~{x} iscompact and connected for
all x € N, then fadmits a compatible fiber bundle structure.[7]

Remark(2.8):From Newton’s equation we find that :
mMG MG

S = ma : a=—

T T

This equation determines how a body moves, which trajectory it follows, how
long it takes to move from one position to another, etc. and is independent of
m! two bodies of different masses, composition, origin and guise will follow
the same trajectory: beans, bats and boulders will move in the same way.[4]
3. Mathematical Form:The Einstein field equations (EFE) may be written in

the form:

1 8nG
Ruv - ER Guv T Aguv = F Tuv (1D

where R, is the Ricci curvature tensor, R is the scalar curvature, g, is the
metric tensor, A is the cosmological constant, G is Newton's gravitational

University of Dongola Journal for Scientific Research, 18" edition January 2020


https://en.wikipedia.org/wiki/Differentiable_manifold
https://en.wikipedia.org/wiki/Differentiable_manifold
https://en.wikipedia.org/wiki/Submersion_(mathematics)
https://en.wikipedia.org/wiki/Fibered_manifold
https://en.wikipedia.org/wiki/Proper_map
https://en.wikipedia.org/wiki/Fiber_bundle
https://en.wikipedia.org/wiki/Submersion_(mathematics)
https://en.wikipedia.org/wiki/Differentiable_manifold
https://en.wikipedia.org/wiki/Differentiable_manifold
https://en.wikipedia.org/wiki/Compact_set
https://en.wikipedia.org/wiki/Connection_(mathematics)

2020 - 5L i oebllooad] el el Yoo jmale W2

constant, ¢ is the speed of light in vacuum, and T, is the stress—energy
tensor.

The EFE is a tensor equation relating a set of symmetric 4 X 4 tensors.
Each tensor has 10 independent components. The four Bianchi identities
reduce the number of independent equations from 10 to 6, leaving the metric
with four gauge fixing degrees of freedom, which one can write the EFE in a
more compact form by defining the Einstein tensor

1
Guv = Ruv - ERgMV (2)

which is a symmetric second-rank tensor that is a function of the metric. The
EFE can then be written as

8nG
Guv + A.g/,tv = F Tuv 3)
Using geometrized units where G = ¢ = 1, this can be rewritten as
G + Agyy = 81Ty, 4)

These equations, together with the geodesic equation, which dictates how
freely-falling moves through space-time matter, form the core of the
mathematical formulation of general relativity. [9]

4.Newton Vs. Einstein: In general relativity, the upsides of any orbit (the
point of the orbiting body's closest approach to the system's center of mass)
will process; the orbit is not an ellipse, but akin to an ellipse that rotates on its
focus, resulting in a rose curve-like shape. Einstein first derived this result by
using an approximate metric representing the Newtonian limit and treating
the orbiting body as a test particle. For him, the fact that his theory gave a
straightforward explanation of Mercury's anomalous perihelion shift,
discovered earlier by Urbain Le Verrier in 1859, was important evidence that
he had at last identified the correct form of the gravitational field equations.

[8]

We have stated that Newton’s mechanics and his theory of gravitation
are but approximations to reality and whose limitations are now known. So it
might be questionable to use

F =ma (5)
and

mMG
Fbrav = T—2 (6)

as basis to any argument as was done above. Einstein was careful to
use these expressions only in situations where they are extremely accurate
(small speeds compared to ¢ and small gravitational forces). In these cases
the inertial and gravitational masses are identical, as shown by experiment.
Then he postulated that the same would be true under all circumstances. This
statement, while consistent with Newton’s equations, cannot, in a strict
logical sense, be derived from them. [7]
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5. Gravitation & Acceleration: Consider the following experiment: a person
IS put in a room-size box high above the moon (chosen because there is no air
and hence no air friction) with a bunch of measuring devices. This box is
then taken high above the lunar surface and then let go: the box is then freely
falling. The question is now, can the observer determine whether he/she is
falling or whether he/she is in empty space unaffected by external forces (of
course the answer is supposed to come before the box hits the surface). The
answer to that is a definite No! The observer can do experiments by looking
at how objects move when initially at rest and when given a kick, he/she will
find that they appear to move as is there were no gravitational forces at all!
Similarly any experiment in physics, biology, etc. done solely inside the box
will be unable to determine whether the box is freely falling or in empty
space.

Why is that? Because of the equality of the gravitational and inertial
masses. All objects are falling together and are assumed to be rather close to
each other (the box is not immense) hence the paths they will follow will be
essentially the same for each of them. So if the observer lets go of an apple,
the apple and the observer follow essentially the same trajectory, and this
implies that the observer will not see the apple move with respect to him. In
fact, if we accept the principle of equivalence, nothing can be done to
determine the fact that the observer is falling towards the Moon, for this can
be done only if we could find some object which behaved differently from all
the rest, and this can happen only if its gravitational and inertial masses are
different. The principle of equivalence then implies that the observer will
believe that he/she is an inertial frame of reference...until disabused of the
notion by the crash with the surface.The principle of equivalence is of
interest neither because its simplicity, nor because it leads to philosophically
satisfying conclusions. It's importance is based on the enormous
experimental evidence which confirms it; as with the Special Theory, the
General Theory of Relativity is falsifiable. [13]
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“Figure 3”An observer cannot distinguish between acceleration produced by
a rocket and the acceleration produced by gravity. [4]

6. The Structure of Space According to the General Theory of
Relativity:

According to the general theory of relativity, the geometrical properties

of space are not independent, but they are determined by matter. Thus we can
draw conclusions about the geometrical structure of the universe only if we
base our considerations on the state of the matter as being something that is
known. We know from experience that, for a suitably chosen co-ordinate
system, the velocities of the stars are small as compared with the velocity of
transmission of light. We can thus as a rough approximation arrive at a
conclusion as to the nature of the universe as a whole, if we treat the matter
as being at rest. We already know from our previous discussion that the
behavior of measuring-rods and clocks is influenced by gravitational fields,
i.e. by the distribution of matter. This in itself is sufficient to exclude the
possibility of the exact validity of Euclidean geometry in our universe.[5]
7. Space and Time: When considering the Special Theory of Relativity we
concluded that the state of motion of an observer with respect to, say, a
laboratory, determines the rate at which his/her clocks tick with respect to the
lab’s clocks. Thus, in this sense, time and space mingle: the position of the
observer (with respect to the lab’s measuring devices) determines, as time
evolves, his/her state of motion, and this in turn determines the rate at which
his/her clocks tick with respect to the lab’s. Now consider what happens to
objects moving under the influence of a gravitational force: if initially the
objects set out at the same spot with the same speed they will follow the same
path (as required by the principle of equivalence). So what!? To see what
conclusions can be obtain let me draw a parallel, using another murder
mystery.[5]

Consider now a region of empty space relatively near some stars.
Assume that the only force felt in this region is the gravitational pull of these
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stars, hence all objects, people, animals, etc. going into this region will
accelerate in precisely the same way. Then | can state that the region in space
has a property which generates this acceleration . Remember however that
the region considered was in empty space (it only contains the objects we
send into it), yet some property of this region determines the motion of
anything that goes through it; moreover this property is a result of the
gravitational pull of nearby heavy objects. The conclusion is then that gravity
alters the properties of space, we also saw that the rates of clocks are altered
under the influence of a gravitational force, it follows that gravity alters the
properties of space and time. Space and time is in fact very far from the
unchanging arena envisaged by Newton, they are dynamical objects whose
properties are affected by matter and energy. These changes or deformations
of space and time in turn determine the subsequent motion of the bodies in
space time: matter tells space-time how to curve and space-time tells matter
how to move (Fig.3.2). [5]

“Figure 4” An illustration of the bending of space produced by a massive
Object
7. Time Dilation: Time dilation explains why two working clocks will report
different times after different accelerations. For example, at the ISS time goes
slower, lagging 0.007 seconds behind for every six months. For GPS
satellites to work, they must adjust for similar bending of spacetime to
ccoordinate with systems on Earth . According to the theory of relativity,
time dilation is a difference in the elapsed time measured by two observers,
either due to a velocity dif-ference relative to each other, or by being
differently situated relative to a gravitational field. As a result of the nature of
spacetime, a clock that is moving relative to an observer will be measured to
tick slower than a clock that is at rest in the observer's own frame of
reference. A clock that is under the influence of a stronger gravitational field
than an observer's will also be measured to tick slower than the observer's
own clock.

Such time dilation has been repeatedly demonstrated, for instance by
small disparities in a pair of atomic clocks after one of them is sent on a
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space trip, or by clocks on the Space Shuttle running slightly slower than
reference clocks on Earth, or clocks on GPS and Galileo satellites running
slightly faster. Time dilation has also been the subject of science fiction
works, as it technically provides the means for forward time travel.[10]

8. Gravitational Time Dilation: Gravitational time dilation is experienced
by an observer that, being under the influence of a gravitational field, will
measure his own clock to slow down, compared to another that is under a
weaker gravitational field.

Gravitational time dilation is at play e.g. for ISS astronauts. While the
astronauts' relative velocity slows down their time, the reduced gravitational
influence at their location speeds it up, although at a lesser degree. Also, a
climber's time is theoretically passing slightly faster at the top of a mountain
compared to people at sea level. It has also been calculated that due to time
dilation, the core of the Earth is 2.5 years younger than the crust.[33] Travel
to regions of space where gravitational time dilation is taking place, such as
within the gravitational field of a black hole, yet still outside the event
horizon, perhaps on a hyperbolic trajectory exiting the field, could yield time-
shifting results analogous to those of near-light speed space travel.Contrarily
to velocity time dilation, in which both observers measure the other as aging
slower (a reciprocal effect), gravitational time dilation is not reciprocal. This
means that with gravitational time dilation both observers agree that the clock
nearer the center of the gravitational field is slower in rate, and they agree on
the ratio of the difference. [1]
8.Relation between Fiber Bundles and General Relativity

I. Fiber Bundle: A (smooth) fiber bundle B SMisa smooth, surjective map
n from a manifold B to a manifold M satisfying the following condition:
there exists a manifold F such that, given any point p € M, there exists an
open neighborhood U < M containing p and a local trivialization of B over
U, which is a dieomorphism &: U x F — 7~1[U] such that mo¢ : (q; ) »
q for all (q; f) e U_F. The map m is called the projection map; the
manifold B is called the total space of the bundle; the manifold M is called
the base space; and the manifold F is called the typical fiber. The local
trivialization condition guarantees that the collection of points in B mapped
by  to a given point p € M, denoted w~1[p] and called the fiber at p, is an
embedded submanifold of the total space diffeomorphic to the typical fiber.
This fact support the following picture: a fiber bundle may be thought of as
an association of copies of F with each point of M in such a way that the
result is "locally a product manifold™ in much the same way that a manifold

is "locally R™". We will sometimes write F — B % M when we want to
emphasize the typical fiber of a given fiber bundle; under other
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circumstances, when no ambiguity can arise, we will use just the total space
B to refer to the entire bundle.[12]

A fiber bundle morphism (W¥; y): (B 5 M) - (B 5 M) is a pair of

smooth maps W:B —» B and : M — M such that 7oW = yomr. A fiber
bundle morphism is said to be an isomorphism if both maps are dimorphisms.
A fiber bundle isomorphism whose domain and codomain are the same (i.e.,
a ber bundle automorphism) is said to be vertical if the associated map
Y: M — M is the identity - i.e., if the automorphism takes the fiber over each

point back to itself. A (local) section of a fiber bundle B % M is a smooth
map o:U — E such that moo = 1,,, where U € M is open and 1,, is the
identity on M. A local section of a fiber bundle may be thought of as a
generalization of the ordinary notion of smooth (scalar, vector, tensor) "field"
on a manifold: it is a smoothly-varying assignment of a fiber value to each
point p € U. Examples of fiber bundles include product manifolds with the

projection onto one of the factors as the projection map, suchas N - M X
1
N 2= M. A fiber bundle that can be written this way, i.e., any bundle

admitting a global trivialization, is called a trivial bundle. An example of a

non-trivial fiber bundle is the Mabius strip, (—1; 1) » MRo 551, which
has the circle as base space and an open subset of the real line as fiber. Here
the fibers are "twisted" in such a way that M is not isomorphic to the
cylinder, St x (—1; 1).[14]

Ii. Fiber Bundles and Space-Time (General-Relativity):Space-time NN is
described as being bundled with base space E1E?, time, and fibre E3E3. Now
unless we've completely missed something, points in space are not equivalent
at different times as described earlier in the text, instead each point in space
for some particle under motion is on a different fibre E3E3.

That's all well and good, now here's where my question lies. The
structure of NN is equivalent to the Galilean case GG by a "sliding" of the
E3E3 fibres. What exactly is meant by a sliding of these fibres, both
mathematically and conceptually.

We think you have misunderstood the text slightly. In figure No. [4.1] ,
figure (4.1.a) shows a general Newton-Cartan spacetime with random
gravitational fields. The trajectories of the freely moving particle world lines
are curves, and there is no global transformation that can simultaneously
make them all straight. [6]
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“Figure [4.1.a]”

Figure [4.1.b] shows the special case where the gravitational field is
uniform throughout all of space (though it can vary in time). That means at
any instant in time every object in the associated bundle has the same
acceleration g(t)g(t) (for some value of g(t)g(t)). So if we can use a
coordinate transformation and switch to coordinates that are accelerating with
a proper acceleration of —(g(t).g(t)). In these coordinates objects are not
accelerating, so the space is equivalent to the Galilean space shown in figure
[4.1.c].

“Figure [4.1.b]” “Figure [4.1.c]”

So when Penrose talks about sliding the bundles he means we use a
coordinate transformation (that is time dependant so it's different for each
bundle) to cancel out the acceleration. But note again that it is only for the
special case where the gravitational acceleration is independant of position in
the space E3E3. This is obviously physically unreasonable.You might be
interested to read up about Rindler coordinates. In the relativistic world this
Is the coordinate transformation that eliminates the acceleration when the
acceleration is independent of time.[7]

iii. The Relation:Stepping back from the details, one might describe general
relativity as follows. It is a theory according to which spacetime is curved,
where the curvature depends on the distribution of energy and momentum in
space and time, and gravitational effects are a manifestation of this spacetime
curvature. At the same level of description, on the view described here, is as
follows. The matter in the universe, consisting of electrons, quarks, neutrinos,
and so on, has properties such as velocity, electromagnetic charge, color
charge, iso spin, etc. These properties may be construed as geometrical, not
because they have some special relationship to space and time (though some,
such as velocity and spin, do), but rather because they appear to be well
represented by mathematical objects with lengths and relative angles in
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(local) "property spaces." These property spaces, taken together, form vector
bundles over spacetime. And according to theory, these bundles are curved,
where the curvature depends on the distribution of the corresponding
properties throughout space and time. The effects that we might have
otherwise thought of as due to electromagnetic, weak, or strong forces are
now understood as manifestations of this curvature of property space, putting
theory in these informal terms makes the analogy with general relativity
especially striking. But this is not to say that the theories are the same. The
reason is that ultimately, the only analogy the present argument requires is
that one can think of the principal bundles one encounters in both general
relativity and in theory as (subbundles of) frame bundles, and thus interpret
sections of principal bundles in both cases as frame fields for vector bundles.
That one should interpret the frame bundle in general relativity in this way
seems uncontentious; that one may also interpret the principal bundles in
theory in the same way is perhaps less obvious, but nonetheless viable and, it
seems to me, attractive.[11]

9.Results :

We found that all frames of reference are equivalent, provided we are
willing to include possible gravitational effects (in non-inertial or accelerated
frames forces will appear which are indistinguishable from gravitational
forces). Space-time is a dynamic object: matter curves it, and the way in
which it is curved determines the motion of matter in it. Since all bodies are
affected in the same way by the curvature of space and time the effects of
gravity are independent of the nature of the body. Changes in the distribution
of matter change space-time deforming it, and, in some instances, making it
oscillate. And we describe Fiber bundles as spaces which we can do.
11.Conclusions: Finally we say that one might describe general relativity it
is a theory according to which spacetime is curved, where the curvature
depends on the distribution of energy and momentum in space and time, and
gravitational effects are a manifestation of this spacetime curvature. At the
same level of description Fiber bundles as spaces.
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ABSTRACT

The maximum numbers of immature stages was recorded after 18 — 33 weeks
from the start of the experiment. The highest mean number of larvae and
pupae (7.75) was observed after 33 weeks from the beginning of the
experiment while the lowest mean number of larvae and pupae (1.75) was
observed after 3 weeks from the beginning of the experiment. The maximum
mean number of adult emerged (14.25) was observed after 51 weeks from the
beginning of the experiment while the minimum mean number of adult
emerged (1.00) was observed after only 3 weeks from the beginning of the
experiment. The loss in weight increased appreciably, until 24 weeks. The
mean percentage loss in the weight was increased with increase in storage
duration. The highest mean percentage of infested seeds and level of
infestation was in Latty while the lowest was in EL Burgage. The lowest
percentage loss in seed weight was in EL Burgage while the highest was in
Latty. Faba bean seed infestation by B. incarnatus reduced percentage seed
germination in EL Burgage, EL Selaim and Latty. The highest number of
larvae, pupae and adult emergence was in Latty while the lowest was in EL
Burgage.
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INTRODUCTION

Faba bean (Vicia faba L.) belongs to the family Leguminosae. It is the most
important legume crop and it is grown as an irrigated winter crop mainly in
the northern part of Sudan (Northern State and Nile River State) and at higher
elevation of Jebel-Marra (Salih, 1995 and Salih et al., 1995). Faba bean (V.
faba L.) is one of the earliest domesticated food legumes in the world and it
IS a much appreciated food legume in the Middle-East, the Mediterranean
region, China and Ethiopia. The crop has a wide range of uses: as feed of
poultry, the human consumption and as a lignocellulosic biomass to produce
bioethanol and biogas. In addition, the crop contributes to soil fertility
through biological nitrogen fixation. Faba bean crop is valued and considered
a cash crop in Egypt and Sudan (Muehlbauer and Tullul, 997; Duc and
Marget, 2002; Khan et al., 2003 and Petersson et al., 2007).

Methods of faba bean storage are designed to give protection against all
adverse conditions, being physical or biological including rains, insects,
rodents and micro-organisms. The traditional storage methods have many
attributes that helped in preserving food and food stuffs in local communities.
Farmers store their crops on plat-form, or in granaries. The traditional
methods, which used in Sudan, are: Warehouses (Farmers storage). In
Southern Sudan country, local storage structures are mainly used; mud cribes
(Gugu), baskets and bags. Modern storage methods are to be found
particularly among traders, in cooperatives, government warehouses and port
storage facilities.

In store, faba bean seeds are subject to attack by many coleopterous insects of
the family Bruchidae such as Bruchidius incarnatus (Boh) which is an
important pest of faba bean in Egypt and Sudan (Siddig, 1981; Cardona et al.,
1985 and Ragaa, 2003).The damage caused by insects of store products can
take many forms. The attack on the endosperm results in a loss of weight, a
reduction in the seed ability to germinate, a reduction in the nutrients and
deterioration of their quality. Ultimately, the specific gravity of seed
decreases, lowering the market value of the product (Ragaa, 2003).

The experiments carried out with the main objectives of development of
infestation of small faba bean beetle in the stores in Northern State, Sudan as
follows:

Percentage of infested seeds, Level of infestation, Number of adults
emergence (No. of holes/100 seeds), Number of larvae and pupae/100 seeds,
Percentage loss in seed weight and effect of infestation on percentage seed
germination.
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MATERIALS AND METHODS
3.1 The experimental site:

The experiments were conducted for the years 2013-2015 at Dongola-
Northern State- Sudan- located within latitude 16° and 22° N and longitude
20° and 32° E (Mukhtar et al., (2013).

3.1.1 CLIMATE:

The study was conducted in Dongola area which is true desert with extremely
high temperatures and radiation in summer, low temperature in winter, scarce
rainfall and high wind speed (Mukhtar, 2006 and (Mukhtar et al., 2013).

3.2 LABORATORY EXPERIMENTS:
3.2. 1 REARING AND CULTURE TECHNICUES:

The original stock culture of B. incarnatus was derived from a stock culture
maintained on faba bean at Dongola, Sudan at room temperature since 2013.
Ten pairs of adults were introduced to 2 kg Kilner jars furnished with 2kg of
faba bean (Beladi variety). The faba bean used in the culture was from the
2013/2014 season that initially fumigated in storage in Dongola with
phostoxin. Every three months the culture was renewed maintaining the
adults emerging from the same lot to prevent crowding and mould growth.
Only during the winter months when the temperature was low, was it
necessary to place the cultures in an incubator maintained at 30°c.

Temperature and R.H. were continuously recorded using a
thermohygrograph.

3.3. Development of infestation with small faba bean beetle in the stores
for the whole year:

3.3.1in Dongola area:

For this purpose, one variety of faba bean (Beladi small seeded type) was
bagged in jute sack about half the ordinary size. One sack (50 kg weight of it)
Beladi small seeded variety was stored in an ordinary storeroom in Dongola
area. Three identical stores were used as replicates for this experiment. This
experiment was continued for a whole year and regular records of
temperature and humidity were kept using a thermohygrograph.

Sampling was carried out every three weeks through the storage period by a
Beladi trier (Fatasha) 6 inches long and 0.90 inches in diameter tapering at
one end. Several injections making a sample of about one kilogram of faba
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bean were collected in a cloth bag from each sack at every sampling time. At
each sampling time the following information was recorded:

- Weight of subsample (100 seeds).
- Number of adults emergence (No. of holes/100 seeds).

To complete examination of seeds they were soaked in water for 20-24 hours
and dissected, then the number of larvae and pupae/100 seeds were recorded.

3.3.2 in the Northern State:

This trial was carried out with the objectives of estimating the frequency of
the level of faba bean seed infestation with small faba bean beetle in the
Northern State. The Northern State was divided into three areas. Hence, the
three areas of the Northern State were surveyed. These were El Borgag,
Dongola, and Latty.

In each area five different sites were randomly selected. At each site one
store was examined, then random samples of faba bean seeds were taken. The
number of the selected sacks was determined according to the following
equation:

x =+n
Where : n = total number of sacks in the store.
X = the number of sacks per sample.

The selected sacks were chosen in such a way that they cover the top, the
bottom and the four sides of the seed lot. Seed samples were taken from the
upper, middle and lower parts of each sack by a Beladi trier (Fatasha) 6
inches long and 0.90 inches in diameter tapering at one end. Each sample
consisted of 250 grams. A total of 25 seed sample were obtained from the
individual area. In each sample the following parameters were estimated:

1. Percentage of infested seeds:

Seed sample was examined for the presence of small faba bean beetle, then
the number of infested seed was expressed as percent of the total number of
seeds examined as follow:

Percentage of infested seeds =

Number of infested seeds
X 100

Total number of seeds per sample

2. Level of infestation:
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Determined by counting the number of holes in each infested seed. The mean
level of infestation was computed as follow:

Level of infestation =

x1 (y1) + x2n (y 2)
Yy x

Where: X= number of seeds.

Y = number of holes per seed.

3. Number of adults emergence (N. of holes/100 seeds).

Number of adults emergence/100 seeds estimated by counting the number of
holes in 100 seeds.

4. Number of larvae and pupae/100 seeds.

Number of larvae and pupae/100 seeds estimated by counting the number of
larvae and pupae in 100 seeds.

5. Percentage loss in seed weight:
Percentage loss in seed weight was calculated to the following formula:

Percentage loss in seed weight =

X-X
1 2 x100
- X
Where: X = méan seed weight of non infested seed sample.
)3 = mean seed weight of infested seed sample.

3.4. Effect of infestation on percentage seed germination:

Percentage seed germination was computed according to the following
formula:

Percentage seed germination =
G-G2  x100
Gi
Where: G 1= germination percentage of non infested seed.

G ,= germination percentage of infested seed.
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3.5 Correlation between level of infestation and environmental
conditions in the different areas:

The environmental factors such as moisture content, temperature and relative
humidity are important in storage of faba bean seeds and they have essential
role governs seeds quality and storability.

Level of infestation varied in different areas, this attributes to the variations
of environmental conditions.

3.6 Statistical analysis:

All the experiments were arranged in randomized complete block design
(RCBD) with four replications. Analysis of variance (ANOVA) was carried
out on data obtained using the statistical analysis system (SAS) computer
package for SAS Institute Inc., 1990, to detect significant effects among the
treatments and populations compared. Mean squares for treatments or
populations were calculated. Simple statistics including mean, standard error
and coefficient of variation (C.V %) were also calculated. The collected data
were subjected to standard procedures of statistical analysis. The procedure
described by Gomez and Gomez (1984) was used to estimate analysis of
variance.

RESULTS

4.1 Development of infestation with small faba bean beetle in
the stores for the whole year:

4.1.1 in Dongola area:

The mean percentage loss in weight during the first 3 weeks was small and
was comparable to the few number of immature stages found inside the seeds
as explained in Table (1).

The maximum numbers of immature stages was recorded after 18 — 33 weeks
from the start of the experiment (coincides July and October), after which
their number decreased.

This pattern of changes in numbers is generally in agreement for the
population of both immature and adult emergence. The highest mean number
of larvae and pupae (7.75) was observed after 33 weeks from the beginning
of the experiment and it was increased significantly compared to the other
weeks of the year while the lowest mean number of larvae and pupae (1.75)
was observed after 3 weeks from the beginning of the experiment and it was
reduced significantly compared to the some weeks of the year (Table 1). The
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maximum mean number of adult emerged (14.25) was observed after 51
weeks from the beginning of the experiment (coincides June), and it was
significantly increased compared to the some weeks of the year while the
minimum mean number of adult emerged (1.00) was observed after only 3
weeks from the beginning of the experiment and it significantly reduced
compared to the other weeks of the year (Table 1).

The highest mean percentage loss in the weight (15.42%) was observed after
51 weeks from the beginning of the experiment while the lowest mean
percentage loss in weight (1.69%) was observed after 3 weeks from the
beginning of the experiment. Mean percentage loss in the weight was
increased when was the storage periods increased (Table 1).

Table (1): Counts of immature and adult stages of B. incarnatus and
percentage loss in weight per samples of 100 seeds of faba bean Beladi
variety during the storage period (March 2014-

February 2015)
Weeks | Mean number of | Mean number of | Mean Percentage
larvae and pupae | adult emerged loss in weight

3 1.751 1.00i 1.69

6 2.00 kI 2.251 241

9 4.75 cdef 5.00 h 8.21

12 4.00 efgh 5.50h 8.28

15 4.50 defg 9.00 g 8.32

18 5.00 bcde 10.00 fg 8.38

21 5.25 bcd 10.75 ef 8.43

24 5.50 bcd 13.00 abcd 9.12

27 5.75 bc 13.50 abcd 10.51

30 6.00 b 13.75 abc 11.44

33 7.75a 14.00 ab 12.07

36 3.75 fghi 13.25abcd 12.89

39 3.50 ghi 12.75 abcd 12.90

42 3.25 hij 12.25 bcde 13.30

45 3.00 hijk 12.00 cde 13.59
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48 2.25 jkl 11.75 de 14.44
51 2.75 ijkl 14.25a 15.42
SE 0.20 0.52 -
CVv% |16.40 10.94 -

Means with the same letters in the same column are not significantly different at 5% level of
probability to Duncan's Multiple Range Test (DMRT).

4.1.2 in the Northern State:

The highest mean percentage of infested seeds (91.33%) was found in Latty
followed by (83.33%) in EL Selaim and (74%) in EL Burgage (Table 2). The
highest level of infestation (42.82) was found in Latty and it was significantly
increased as compared to those obtained in EL Burgage and EL Selaim. The
lowest level of infestation (22.73) was found in EL Burgage (Table 2). The
highest mean percentage loss in seed weight (40.69%) was found in Latty
followed by (32.10%) in EL Selaim and (26.81%) in EL Burgage (Table 2).

The highest numbers of larvae, pupae and adults emergence/100 seeds were
recorded in Latty while the lowest numbers were recorded in El Burgage
(Figure 1).

Table (2): Mean percentage of infested faba bean seeds, level of infestation and percentage
loss in seed weight in different areas (26 °c and 33 R.H.)

Areas Percentage of | Level of | Percentage loss
infested seeds | infestation in seed weight

El Burgage | 74.00 22.73 ¢ 26.81

El Selaim 83.33 30.81b 32.1

Latty 91.33 42.82 a 40.69

SE+ - 0.4250 -

CV% - 16.32 -

Means with the same letters in the same column are not significantly different at 5% level of
probability to Duncan's Multiple Range Test (DMRT)
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Fig. 1: Numbers of larvae, pupae and adult emergence / 100 seed faba
bean under controlling conditions in different areas

4.2. Effect of infestation on percentage seed germination:

Faba bean seed infestation by B. incarnatus reduced percentage seed
germination in all three areas compared to the control. The highest reduction
in seed germination was found in Latty while the lowest was recorded in EL
Burgage as compared to percentage germination of un infested seed (Figure

2).
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Fig. 2: Effect of infestation on seed germination in different areas (26 °c and 33 R.H.)
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4.3 Correlation between level of infestation and environmental
conditions in the different areas:

DISSCUSSION

5.2 Development of infestation with small faba bean beetle in
the stores in the Northern State:

The aim behind this study was to examine the effect of feeding of B.
incarnatus (Boh.) found always in association in faba bean (Beladi) on
percentage of infested seed, level of infestation, germination percentage and
seed weight in different district of Northern state like EI Borgag, EL Selaim
and Latty.

The results obtained showed that the percentage of germination was low in
the infested ones in EL Borgag, EL Selaim and Latty. The lowest percentage
of germination of uninfested seeds was found in Latty whle the highest was
found in El Borgag. These results indicated that the feeding of Bruchids had
more effect on the faba bean. This may be due to different in physical and
chemical characteristics of the seed. However, this result came in agreement
with Mariam (1987) who reported that the faba bean seeds are most
susceptible to infestation by the bruchids.

The infestation reduced the weight by, 26.81, 32.1 and 40.69 in EIl Borgag,
EL Selaim and Latty respectively. This also indicated that faba bean affected
by the bruchids. This agreed with Bushara et al., (1982) who estimated the
loss in faba bean due to B. incarnatus to 25.72% in 14 weeks and Ahmed
(1987) who estimated a loss in seed weight of 40.3% and 29.8% for two
varieties faba bean (Beladi and Selaim) respectively.

The study of the number of holes per seed in faba bean variety Beladi in the
present work revealed that it had no effect on the germination power of the
seed. This was clear in faba bean seed with its many holes (5) and higher
percentage germination. This was not in agreement with Bushara and Balla
(1982) who stated that five holes in the faba bean seed dropped the
germination to 16% while seeds with one hole gave 52% germination.

CONCLUSIONS

1. The prevailing conditions of temperature and humidity are a major factors
influencing,.

2. The percentage loss in the weight was increased with increase in storage
duration.
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3. The highest percentage of infested seeds and the highest level of
infestation were found in Latty while the lowest of those were found in EL
Burgage.

4. [Faba bean seed infestation by B. incarnatus reduced percentage seed
germination in EL Burgage, EL Selaim and Latty.

RECOMMENDATIONS

1. Sowing uninfected faba bean seeds by this insect.

2. Control of this insect must do early in the summer season.
REFERENCES

Ahmed, M. A. (1987). Studies on Bruchidius incarnatus (Boh) (Coleoptera:
Bruchidae) attacking legume grain with particular reference to faba
bean in the Northern Province. M.Sc. thesis. Univ. of Khartoum,

Sudan.  Fac. Of Agric, p: 105.

Bushara, A. G.; Abu Gasim, M. and Balla, S. (1982). Preliminary studies on
Bruchidae infesting Vicia faba in the Northern Sudan. National Grain
Storage Seminar, November, 1982, Khartoum, Sudan.

Bushara, A. G.; Abu Gasim, M. and Balla, S. (1982). Preliminary studies on
Bruchidae infesting Vicia faba in the Northern Sudan. National Grain
Storage Seminar, November, 1982, Khartoum, Sudan.

Cardona, C.; Fam, E. Z,; Bishara, S. I. and Bushara, A. G. (1985). Field
guide to major insect pests of faba bean in the Nile valley.
Information Bulletin No. 2. International Center for Agricultural Research
in the Dry Areas (ICARDA).

Duc, G. and Marget, P. (2002). Germplasm and its use by breeders; Vicia
faba collection in Europe. Grain Legumes 37/16.

Gomez, K. A. and Gomez, A. A. (1984). Compelet randomized design. In:
Statistical procedures for Agricultural Research. John willy and Sons,
New York. P: 287.

Khan, D. F.; Peoples, M. B.; Schwenke, G. D.; Felton, W. L.; Chen, D. and
Herridge, D. F. (2003). Effects of below- ground nitrogen on N balances of
field grown faba bean, chick pea and barley. Australian Journal of
Agricultural Research 54 (4): 333-340.

Mariam, A. A. (1987). Studies on B. incarnatus (Boh)
(Coleoptera:Bruchidae) attacking legume grains with particular refrence to

University of Dongola Journal for Scientific Research, 18" edition January 2020



25

2020 - 5L i oebllooad] el el Yoo jmale W2

faba beans in the Northern province, Sudan. M.Sc thesis University of
Khartoum, Faculty  of Agriculture.

Mukhtar, A. M. O. (2006). Weeds in maize (Zea mays L.) (Importance and
control) with special reference to the Northern State of Sudan. Ph.D
thesis. University of Sudan for science and technology, Sudan.

Mukhtar, A. M.; Atif, K. A. and Babiker, M. M. (2013). Chemical weed
control in faba bean (Vicia faba L.) in Dongola Locality, Northern State,
Sudan. Journal of Science and Technology, 14(2): 34-42.

Muehlbauer, F. and Tullul, A. (1997). (Vicia faba L.) Produce Univ. Center
for New Crops and plant products.
http://www.hort.pordue.edu/newcropfucts.sheet/fababean.html

Petersson, A.; Thomsen, M. H.; Hauggaard- Nielsen, H.; Thomsen, A.
(2007).  Potential bioethanol and biogas production using lignocellulosic
biomass from winter rye, oilseed rape and faba bean.

Biomaaass Bioenergy, 31  (11-12): 812- 819. Web http://
Orgprints.org/18980/4/18980.pdf.

Ragaa, M. E. E. (2003). Studies on the biology and control of faba bean
beetle  B. incarnatus Boh. (Coleoptera: Bruchidae). M.Sc thesis, Sudan
University of Science and Technology. Sudan.

Salih, F. A. (1995). Faba bean improvement. In: Production and
Improvement of Cool-Season Legumes in the Sudan. Salih, S.H. O; A.
A. Ageeb; M. C. Saxena and M. B. Solh (eds) 1995, Proceedings of the
National Research Review Workshop, 27-30 August, ARC, Wad Medani,
Sudan. Pp; 19-36.

Salih, S. H.; Ageeb, O. A.; Saxena, M. C. and Solh, M. B. (1995). Production
and improvement of cool- season food legumes in the Sudan.
Proceedings of the national research review workshop. Agric.Res. Corp,
Wad Madani, Sudan, p: 250.

Siddig, A. S. (1981). Major pests of faba bean improvement (ICARDA), P:
277- 283

University of Dongola Journal for Scientific Research, 18" edition January 2020


http://www.hort.pordue.edu/newcropfucts.sheet/fababean.html

26

2020 - b e cnbllood] i el Yao amale W2

POTENTIAL OF MORINGA OLEIFERA LEAVES FOR
NUTRITIONAL AND MEDICINAL PURPOSE: AREVIEW
NoorElsham Ahmed Yousif Mohmmed!and A. A. Dafalla?

L Assit. Prof. College of Education, University of Nile Valley.

2 Professor,College of Science Department of Chemistry, Sudan University of Science
and Technology.

Abstract:MoringaoleiferaLam has 14 species of family moringaceae. Tree
grows in many tropical and subtropical countries. The seed, leaves, root and
flowers of M. oleifera are often used in traditional medicine, while the
immature pods, leaves and seed are used as nutrition products in human food.
The leaves of this plant contain a profile of important trace elements, and are
a good source of proteins, vitamins, beta-carotine, amino acids and various
phenolics. This review to study nutritional constituentsandpharmacological
propertiesof MoringaOleifera leaves. Some studies using powdered leaves
preparations of M. oleifera have demonstrated anti-dyslipidemic and
antidiabetic, antitumor, antipyretic, antiepileptic, anti inflammatory,
antiulcer. Other important medicinal properties of the plant includes
antispasmodic, diuretic, antihypertensive, cholesterol lowering, antioxidant,
hepatoprotective, antibacterial and antifungal activity. These activities were
verified using leaf powders and extracts in animals and human.This research
work would serve as a background for researches in the future.

1. Introduction

Moringa oleifera, native of the western and sub-Himalayan tracts, India,
Pakistan, Asia Minor, Africaand Arabia (Somali et al., 1984; Mughal et al.,
1999) isnow distributed in the Philippines, Cambodia, Central America, North
and South America and the Caribbeanlslands (Morton, 1991). In some parts
of the worldM. oleiferais referred to as the‘drumstick tree’ or the‘horse radish
tree’, whereas in others it is known as thekelor tree (Anwar and Bhanger,
2003). While in theNile valley, the name of the tree is ‘Shagara al
Rauwaq’,which means ‘tree for purifying’ (Von Maydell, 1986).In Pakistan,
M. oleiferais locally known as ‘Sohanjna’and is grown and cultivated all over
the country (Qaiser,1973; Anwar et al., 2005).The tree ranges in height from
5 to 10 m. It can grow well in thehumid tropics or hot dry lands, can survive
destitutesoils, and is little affected by drought (Morton, 1991). Moringa
oleifera Lam is one of the best known and most widely distributedand
naturalized species of a monogeneric family Moringaceae(Nadkarni, 1976;
Ramachandranet al., 1980).Moringa oleifera leaves good source of vitamins
that bear a potent antioxidant activity. Antioxidants its play an important role
in inhibiting and scavenging free radicals, thus providing protection to human
against infections and degenerative diseases(Sreelatha and Padma, 2009).
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
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autoxidation of plasma glucose (Piper et al., 1995), activation of leucocytes,
and increased transition metal bioavailability (Wolff et al., 1991). The Total
Antioxidant Status (TAS) in type 1 or 2 DM was lower than that of age-
matched controls, and this might be attributed to lower levels of vitamin C,
vitamin E (Maxwell et al., 1997), or other factors including micronutrients
(Mooradian et al., 1994, Anderson, 1995 Anderson et al., 1997 and
Cunningham 1998) in blood.The animal needs energy, proteins for
manufacture of antibodies and cells, minerals (zinc, copper and iron) and
vitamins (A and E) incommunicating messages in parts of the animal’s body
to fight infections (Conroy, 2005) moringa oleifera leaves rich with these
content. Moringa oleifera leaves to be a good potential source of
supplementary protein in animal diets(Oduro et al., 2008; Sanchez-Machado
et al., 2009).Amino acids are required for the production of enzymes,
immunoglobins, hormones, growth, repair of body tissues and form the
structure of red blood cell (Brisibe et al., 2009).The crude extract of moringa
leaves has a significant cholesterol lowering action in the serum of high fat
diet fed rats which might be attributed to the presence of a bioactive
phytoconstituent, i.e. B-sitosterol (Ghasi et al., 2000).

2.Nutritional Values :

Moringa oleiferais an important food commodity which has had enormous
attention as the ‘natural nutrition of the tropics’. The leaves, fruit, flowers
and immature pods of this tree are used as a highly nutritive vegetable in
many countries, particularly in India, Pakistan, Philippines, Hawaii and many
parts of Africa (Anwar and Bhanger, 2003; Anwar et al., 2005). Moringa
leaves have been reported to be a rich source of B-carotene, protein, vitamin
C, calcium and potassium and act as a good source of natural antioxidants;
and thus enhance the shelf-life of fat containing foods due to the presence of
various types of antioxidant compounds such as ascorbic acid,
flavonoids,phenolics and carotenoids (Dillard and German, 2000; Siddhuraju
and Becker, 2003). In the Philippines, it is known as ‘mother’s best friend’
because of its utilization to increase woman’s milk production and is
sometimes prescribed for anemia (Estrella et al., 2000; Siddhuraju and
Becker, 2003).Gram for gram moringa leaves contain 24 times the iron of

spinach, vitamin B, and minerals (Janicketal., 2008).
100 grams of dry Moringa leaf contains:

&“L @ LU+ ?‘\',“*\‘% i~

10 times 1/2 times 17 times 15 times 25 times 9 times
the Vitamin A the Yaamin C the Calcium the Potassium the tron the Protien
of Carrots of Oranges of Milk of Baranos of Spinach of Yogurt
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Figure 1: Fuglie LJ (1999) The Miracle Tree: Moringaoleifera: Natural
Nutrition for the Tropics.Church World Service, Dakar. 68 pp.; revised in
2001 and published as The Miracle Tree: TheMultiple Attributes of Moringa,
172 pp.

3.Moringa Oleifera and Malnutrition:

Many people, believe it or not, are not fully aware of the connection between
malnutrition and disease. The body, its organs and its immune system need
certain nutrients in certain amounts in order to function properly. For
instance, many children in the so-called “developing nations” suffer from
night blindness and other eye diseases and afflictions simply because they do
not get enough vitamin A. Due to the high vitamin A content of Moringa, this
could be alleviated by mixing a fewtablespoons of Moringa into the food of
these children. Many disease and afflictions affecting millions of people,
especially children around the world due to nutrient poor diets can be
alleviated by just adding moringa Oleifera leaves powder to their foods
(Fahey, 2005).

4.Essential nutrients in Moringa Oleifera leaves:

Moringa leaves contain all the essential amino acids to build strong healthy
bodies. Example of some few nutritional value of moringa oleifera : 2 times
— the protein of yogurt ,3 times — the potassium of Bananas ,4 times — the
calcium of milk ,4 times — the vitamin A of carrots and 7 times of — the
vitamin C of Oranges (Belay and Sisay, 2014 ).When carefully dried, gram
for gram Moringa leaves contain 24 times the iron of spinach, vitamin B, and
minerals (Janicketal., 2008).

4.1. Vitamins :

Moringa is said to cure about three hundred diseases and almost have all the
vitamins found in fruits & vegetable even in larger proportions. Moringa has
vitamin A (Beta carotene), vitamin B1 (Thiamine), vitamin B2 (Riboflavin),
vitamin B3 (Niacin), Vitamin B6 (Phyrodixine), vitamin B7 (Biotin), vitamin
C (Ascrobicucids), vitamin D (Cholecalciferol), vitamin E (Tocopherol) and
vitamin K(Belay and Sisay, 2014 ).

Table 1 : Vitamin content of MoringaOleifera leaves:

Vitamin Fresh Leaves | Dried Leaves
Carotene (Vit. A) | 6.78 mg 18.9 mg
Thiamin (B1) 0.06 mg 2.64 mg
Riboflavin (B2) | 0.05 mg 20.5mg
Niacin (B3) 0.8 mg 8.2 mg
Vitamin C 220 mg 17.3 mg

(All Things Moringa,2010).
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4.2. Mineral supplements:
The dried leaves had the following mineral : calcium , phoshorus |,
magnesium , potassium , sodium , zinc, copper , manganese , iron and
selenium( Moyo
et al., 2011). Mineral supplements are often chelated, or bound, with
bioavailable compounds that may improve absorption. There are twenty two
well known minerals essential to human health, they are divided into "major"
minerals and "trace" minerals present in the body(Soma, 2013).

Table2: Mineral content of MoringaOleifera leaves Macro-elements(gm/kg of

DM)Micro , elements (mg/kg of DM ):

Ca |P Mg |Na | K Fe |[Mn |Zn |Cu
2641136011273 ]21.7|175|51.8|13.7[7.1
(Paliwalet al., 2011).

4.3. Protein and amino acid :

Moringa oleifera contains all of the eight amino acids considered essential
(Table 3). Although proteins found in meat, eggs andmilk are considered to
have the best nutritional value, such foodsare those which should be limited
due to their negative effect onserum cholesterol. Moreover, persons who
either cannot or whochoose not to consume these foods (persons who are
lactoseintolerant or those who are vegetarians) may run the risk ofdeveloping

a protein deficiency(Johnson and Pharm, 2005).
Table 3 :Amino Acid Content of Moringa*All values are per 100 grams of edible

portion:
Amino acid Fresh Leaves | Dried Leaves
Arginine 406.6 mg 1.325 mg
Histidine 149.8 613
Isoleucine 299.6 825
Leucine 492.2 1.950
Lysine 342.4 1.325
Methionine 117.7 350
Phenylalinine | 310.3 1.388
Threonine 117.7 1.188
Tryptophan 107 425
Valine 374.5 1.063

(All Things Moringa, 2010).

5.Phytochemistry

Phytochemicals are, in the strictest sense of the word, chemicals produced by
plants. Commonly, though, the word refers to only those chemicals which
may have an impact on health, or on flavor, texture, smell, or color of the
plants, but are not required by humans as essential nutrients. An examination
of the phytochemicals of moringa species affords the opportunity to examine
a range of fairly unique compounds. In particular, this plant family is rich in
compounds containing the simple sugar, rhamnose, and it is rich in a fairly
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unique group of  compounds called glucosinolates and
isothiocyanates[(Bennett et al., 2003), (Fahey et al., 2001 )].For example,
specific components of moringa preparations that have been reported to have
hypo-tensive, anticancer, and antibacterial activity include 4-(4'-O-acetyl-a-
L-rhamnopyranosyloxy)benzyl isothiocy-anate, 4-(a-L-
rhamnopyranosyloxy)benzyl isothiocy-anate, niazimicin , pterygospermin,
benzyl  isothiocyanate, and  4-(a-L-rhamnopyranosyloxy)  benzyl
glucosinolate. These compounds are relatively unique to the Moringa family,
it is also rich in a number of vitamins and minerals as well as other more
commonly recognized phytochemicals such as the carotenoids (including [3-
carotene or pro-vitaminA)(Fuglie, 1999). It established the medicinal uses of
M. oleifera leaves by local communities in Uganda and identified
phytochemicals present in moringa oleifera leaves extracts. Phytochemicals
present included: tannins, steroids and triterpenoids, flavonoids, saponins,
anthraquinones, alkaloids and reducing sugars. The local communities in
Uganda use M. oleifera leaves to treat common ailments. Presence of
phytochemicals in the extracts, indicate possible preventive and curative
property of M. oleifera leaves. There is need to standardize moringa oleifera
leaves use for nutrition and herbal medicine (Josephine et al., 2010 ).
6.PharmacologicalProperties:

Moringa oleifera is an edible plant. A wide variety medicinal activities have
been attributed to its roots, bark, leaves, flowers, fruits,and
seeds(Ramachandran et al.,1980; Anwar et al., 2007; Kumar et al., 2010).

6.1 Antihypertensive, diuretic and cholesterol lowering activities :

The widespread combination of diuretic along with lipid and blood pressure
lowering constituents make this plant highly useful in cardiovascular
disorders. Moringa leaf juice is known to have a stabilizing effect on blood
pressure(Dahot, 1988). Nitrile, mustard oil glycosides and thiocarbamate
glycosides have been isolated from moringa leaves, which were found to be
responsible for the blood pressure lowering effect (Faiziet al., 1994a; 1994b;
1995). Most of these compounds, bearing thiocarbamate, carbamate or nitrile
groups, are fully acetylated glycosides, which are very rare in nature (Faiziet
al., 1995). Bioassay guided fractionation of the active ethanol extract of
Moringa leaves led to the isolation of four pure compounds, niazinin A ,
niazinin B, niazimicin and niazinin A + B which showed a blood pressure
lowering effect in rats mediated possibly through a calcium antagonist effect
(Gilaniet al., 1994a). Moringa roots, leaves, flowers, gum and the aqueous
infusion of seeds have been found to possess diuretic activity (Morton, 1991;
Caceres et al., 1992) and such diuretic components are likely to play a
complementary role in the overall blood pressure lowering effect of this
plant. The crude extract of moringa leaves has a significant cholesterol
lowering action in the serum of high fat diet fed rats which might be

University of Dongola Journal for Scientific Research, 18" edition January 2020



31

2020 - b e cnbllood] i el Yao amale W2

attributed to the presence of a bioactive phytoconstituent, i.e. B-sitosterol
(Ghasiet al., 2000).

6.2 Antispasmodic, antiulcer and hepatoprotective activities:

Moringa oleifera roots have been reported to possess antispasmodic activity
(Caceres et al., 1992). Moringa leaves have been extensively studied
pharmacologically and it has been found that the ethanol extract and its
constituents exhibit antispasmodic effects possibly through calcium channel
blockade (Gilani et al., 1992; 1994a; Dangi et al., 2002). The antispasmodic
activity of the ethanol extract of M. oleifera leaves has been attributed to the
presence of 4-[a-(L-rhamnosyloxy) benzyl]- o-methyl thiocarbamate (trans),
which forms the basis for its traditional use in diarrhea (Gilani et al.,
1992).Aqueous leaf extracts also showed antiulcer effect (Pal et al., 1995a)
indicating that the antiulcer component is widely distributed in this plant.
Moringaroots have also been reported to possess hepatoprotective activity .
The aqueous and alcohol extracts from moringa flowers were also found to
have a significant hepatoprotective effect (Ruckmani et al., 1998), which
may be due to the presence of quercetin, a well known flavonoid with
hepatoprotective activity (Gilani et al., 1997).

6.3 Antibacterial and antifungal activities :

Moringa roots have antibacterial activity (Raoet al., 2001) and are reported
to be rich in antimicrobial agents. These are reported to contain an active
antibiotic principle, pterygospermin , which has powerful antibacterial and
fungicidal effects (Ruckmani et al., 1998). A similar compound is found to
be responsible for the antibacterial and fungicidal effects of its flowers (Das
et al., 1957). The root extract also possesses antimicrobial activity attributed
to the presence of 4-a-L-rhamnosyloxy benzyl isothiocyanate (Eilertet al.,
1981). The aglycone of deoxy-niazimicine (N-benzyl, S-ethyl thioformate)
isolated from the chloroform fraction of an ethanol extract of the root bark
was found to be responsible for the antibacterial and antifungal activities
(Nickonet al., 2003).

6.4 Antitumor and anticancer activities :

Makonnenet al. (1997) found Moringa leaves to be a potential source for
antitumor  activity. O-Ethyl-  4-(a-L-rhamnosyloxy)benzyl carbamate
together with 4(a-L-rhamnosyloxy)-benzyl isothiocyanateniazimicin and 3-
O-(6'-O-oleoyl-p-D-glucopyranosyl)- B-sitosterol have been tested for their
potential antitumor promoting activity using an in vitro assay which showed
significant inhibitory effects on Epstein— Barr virus-early antigen. Niazimicin
has been proposed to be a potent chemopreventive agent in chemical
carcinogenesis (Guevara et al., 1999). The seed extracts have also been found
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to be effective on hepatic carcinogen metabolizing enzymes, antioxidant
parameters and skin papillomagenesis in mice (Bharaliet al., 2003).
6.5Antioxidants :

Current research is now directed towards natural antioxidants originated
from plants due to safe therapeutics. Moringaoleifera is used in Indian
traditional medicine for a wide range of various ailments. To understand the
mechanism of pharmacological actions, antioxidant properties of the
Moringaoleifera leaf extracts were tested in two stages of maturity using
standard in vitro models. The successive aqueous extract of Moringaoleifera
exhibited strong scavenging effect on 2, 2-diphenyl-2-picryl hydrazyl
(DPPH) free radical, superoxide, nitric oxide radical and inhibition of lipid
per oxidation. The free radical scavenging effect of Moringaoleifera leaves
extract was comparable with that of the reference antioxidants(Sreelatha and
Padma, 2009).

6.6Antidiabetes :

In Indian traditional system of medicine, Moringaoleifera Lam. Syn.
MoringapterygospermaGaerth (Moringaceae) is commonly used as healing
herb to treat diabetes. Different parts of this plant are used in the indigenous
systems of human medicine for the treatment of a variety of human ailments.
The leaves of Moringaoleiferaare reported to be used as a
hypocholesterolemic agent, and hypoglycemic agent (Dangi, et al.,
2002),(Ghasi, et al., 2000).Moreover, an antidiabetic property is also
included among the medicinal benefits of M. oleifera (Anwar et al.,2007).
Aqueous extract MoringaOleifera leaves shows anti-diabetic activity on
glucose tolerance in Goto-Kakizaki and wistar rats (Suzuki, 2007). This was
supported by Jaiswal.Det al., according whom aqueous extract of
MoringaOleifera leaves shows antidiabetic control and thus exhibit glycemic
control (Mishra, 2011).Malunggay leaves supplemented-food products
decreased fasting blood sugar and may have a promising effect for
cholesterol-lowering when given for a longer period of time(Sagumet al.,
2014).

7.Toxicity Study on MoringaOleifera:

According one acute toxicity study of various extracts of MoringaOleifera
roots, results of that study showed a safe range. The LD50 for the aqueous
extract was 15.9g/kg body weight while that of ethanol extract was 17.8g/kg
.The results were supported by the work done by Adedapoet al., 2009
(Kaoloet al., 2011). MoringaOleifera root peel is relatively non- toxic when
given as single dose (Kaoloet al., 2011). Using commonly used terms for
toxicities along the dose equivalent for rats/mice, Moringaoleifera root peels
arerelatively harmless =>1kg probable lethal single dose for man (Adedapoet
al., 2009).
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8. Future Prospects Of MoringaOleifera:

So far numerous studies have been conducted on different parts of M.
oleifera, but there is a dire need to isolate and identify new compounds from
different parts of the tree, which have possible antitumor promoters as well as
inhibitory properties. Although preliminary studies are under way in different
laboratories to use the antispasmodic, antiinflammatory, antihypertensive and
diuretic activities of M. oleiferaseed, these studies should be extended to
humans in view of the edible nature of the plant. Moringa roots and leaves
have been used traditionally to treat constipation. Studies to verify these
claims need to be carried out in the light of the reported antispasmodic
activities, which are contrary to its medicinal use as a gut motility stimulant.
Earlier studies on the presence of a combination of spasmogenic and
spasmolytic constituents in different plants used for constipation (Gilaniet al.,
2000; 2005a; Bashir et al., 2006).Moringaoleifera, known to be rich in
multiple medicinally active chemicals, may be a good candidate to see if it
contains effect enhancing and/or side-effects neutralizing combinations.
Medicinal plants are relatively rich in their contents of calcium channel
blockers (CCBs) which are known to possess a wide variety of
pharmacological activities such as antihypertensive, hepatoprotective,
antiulcer, antiasthmatic, antispasmodic and antidiarroeal (Stephens and
Rahwan, 1992; Gilaniet al., 1994b; 1999; 2005b; Yaeeshet al., 2006;
Ghayuret al., 2006) and it remains to be seen whether such activities reported
to be present in Moringaoleiferahave a direct link with the presence of
CCBs.The mechanism of actionof M. oleiferaas prophylactic or therapeutic
anti- HSV medicines for the treatment of HSV-1 infection also needs to be
examined. The available information on the a-, - and y - tocopherol content
in samples of various parts of this edible plant is very limited. -Carotene and
vitamins A and C present in M. oleifera, serve as an explanation for their
mode of action in the induction of antioxidant profiles, however, the exact
mechanism is yet to be elucidated. B-Carotene of M. oleiferaleaves exerts a
more significant protective activity than silymarin against antitubercular
induced toxicity. It would be interesting to see if it also possesses
hepatoprotective effect against other commonly used hepatotoxic agents such
as CCl4 and galactosamine, which are considered more suitable models and
close to human viral hepatitis (Gilani and Janbaz, 1995; Yaeeshet al.,
2006).Although Moringa leaves are considered a best protein source, it still
has to be shown whether or not this protein source could compete with the
more common protein sources in highly productive growing or milk
producing ruminants. Many studies have also been conducted on the
performance of Moringa seeds as an alternative coagulant, coagulant aid and
in conjunction with alum for treating waste water. Reports on the
antimicrobial effects of the protein purified from M.oleiferaare very rare.In
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view of its multiple uses, the M. oleifera plant needs to be widely cultivated
in most of the areas where climatic conditions favor its optimum growth. In
this way, a maximum vyield of its different useable parts could be achieved to
derive the maximal amount of commodities of a multifarious nature for the
welfare of mankind (Anwar et al., 2007).

Conclusion: Moringa oleifera Lam is a highly valued plant, distributed in
many countries of the tropics and subtropics. It has an impressive range of
medicinal uses with high nutritional value. Different parts of this plant
contain a profile of important minerals, and are a good source of protein,
vitamins, [ -carotene, amino acids and various phenolics. M. oleifera is very
important for its medicinal value. Various parts of this plant such as
theleaves, roots, seed, bark, fruit, flowers and immature pods act as cardiac
and circulatory stimulants, possess antitumor, antipyretic, antiepileptic, anti
inflammatory, antiulcer, antispasmodic, diuretic, antihypertensive,
cholesterol lowering, antioxidant, antidiabetic, hepatoprotective, antibacterial
and antifungal activities.Moringaoleiferaleaves to treat common medical
conditions but a few use it for preventingand treating malnutrition. Presence
of phytochemicals indicates possible prevention and curative properties.
Therefore it is need to carry more pharmacological & antimicrobial studies to
support the use of M. oleifera as a medicinal plant.
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(Students of Faculty of Arts -University of Dongola- 2016) as a case study
Dr. Elsadig Hussein Fadlalla

Assist. Prof, Department of English - Faculty of Arts and Human Studies —
University of Dongola- Sudan

Abstract

The paper studies the attitudes of Faculty of Arts and Human Studies students
toward the English language education policy in Sudan. Sixty five
undergraduates of Dongola University — faculty of Arts and Human Studies-
were surveyed to measure their attitudes toward the current English education
policy. Specifically, the study aimed at assessing the students' attitudes
towards the University's English language policy, and their attitudes towards
the compulsory English language courses offered at university of Dongola.
The students answered a questionnaire that consists of 10 questions and 15
statements, followed by an analysis for the data collected. The findings
showed that the students had positive attitudes towards the university English
language courses, learning and using it in communication among them;
besides, they prefer it to be the language of instruction in English classes.
The student also prefer native speakers as teachers. At the end some
recommendations for the improvement were given based on the results.

Key Words: attitudes, language policy, Sudan, English language, education
policy, Karima, University of Dongola

1. Introduction

Developing a language plan needs ‘the mobilization of a great variety of
disciplines because it implies the channeling of problems and values to and
through some administrative structure’. although language planners should
consult widely before developing a language policy, they usually work under
specific social and political constraints, and within the resources and
bureaucratic structures that are available.

One of these constrains is the attitudes of the user of the language that is
understudy, and in order to find the point of view of the language users some
studies need to be conducted. This study is a trial to contribute in this field of
language studies; that is to fill the gap and to share in language policy
decision.

2. Statement of the Research Problem

The students of Faculty of Arts and Human Studies, University of Dongola
study four compulsory English language courses as part of the foreign
language policy of Sudanese Ministry of High Education. Besides, some of
them study reading text and terminology as a part of their departmental
required courses. Their interest, aptitude and motivation for learning English
and the chances of success in foreign language depend on the favorable
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attitudes towards English language policy that followed in the university.
And because the attitude of the students of Faculty of Arts of Dongola
University has not been studied before it is of importance to discover the
attitudes of the target population.
This paper is an analysis of an broad survey of university students in Faculty
of Arts (Karima), Dongola University , Sudan attitudes towards the Current
English Language education policy in Sudan.
Specifically, the paper examines students' attitudes towards English language
policy in Faculty of Arts and Human Studies — University of Dongola in
Sudan, which is a foreign language for the study population.

3. The study addresses the following questions among others:

1. What is the degree of importance of learning English for the students?

2. What attitudes do the students possess towards classroom language of

instruction?
3. What is the degree of the students’ satisfaction with English education
policy in general and with faculty English curriculum in particular?

4. Limitation of the Study
This study examines the students' attitudes towards English language policy,
in Faculty of Arts and Human Studies — University of Dongola (Sudan) in
2016.
5. Objective of the Study
The main purpose of this research was to survey a significant sample of
Dongola University students in Sudan, with the aims of:

- Obtaining information regarding their attitudes towards English
Language policy in Sudan generally and in University of Dongola in
particular.

- Assessing the students attitudes toward the university’s English
language policy.

- Their attitudes towards the compulsory English language English
language courses. At Faculty of Arts and Human Studies (Karima),
University of Dongola.

6. Literature Review

6.1. What is Language planning and policy:

Language planning and policy as an educational area has a rather recent
history related with decolonization and the language problems of newly
independent states (Ferguson 2006: 1). The two terms ‘language planning’
and ‘language policy’ are frequently used either synonymously or in an
exchangeable way, either with the same or different technical range of
application; therefore, the following part is a brief presentation for what is
meant by these two terms in literature:

Joseph (1987: 14) points out that language planning as an academic field is a
product of the sociolinguistic attention to language standardization in the
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1950s and 1960s. The researchers describe ‘language policy’ as ‘a body of
ideas, laws, regulation, rules and practices intended to achieve the planned
language change in the society, group or system’ (ibid.). ‘Language
planning’, on the other hand, is an activity that is usually undertaken by
governments with the aim to ‘promote some systematic linguistic change in
some community of speakers’ (ibid.). So Language planning is not intended
to be theory driven, but rather ‘responsive to real-world interdisciplinary
solutions of immediate practical problems’

According to Spolsky (2006: 87), the term ‘language policy’ denotes two
senses: First, it describes ‘the customary consensual judgments and practices
of a speech community with regards to the appropriateness of a large number
of significant choices among all the kinds of variants allowed in speech or
writing’. Secondly, the term ‘language policy’ points to ‘a specific policy
adopted and explicitly stated for a defined circumstance and place’ (ibid.).
Language policy is one mechanism for locating language within social
structure so that language determines who has access to political power and
economic resources. It also defined by Tollefson (1991) as one mechanism
by which dominant groups establish hegemony in language use.

There are likewise a number of definitions and interpretations of the term
‘language planning’ in the literature. For example according to Baldauf
(1990), language planning is a complex series of processes which involve
deliberate language change in the system of language by the concerned
planning bodies.

7. Overview of language policies in Sudan:
Table (1) A Chronological Overview of Language Policies in Sudan 1920-2004
(Source: Idris 2006: 2)

Period Policy Language policy Results/
Other factors
1920- Colonial ‘divide—and— Promotion of several In spite of British
1950 rule’ policy: native southern Sudanese efforts:
administration. Southern | languages and English | Spread of Arabic as
Sudan: Closed district, in southern Sudan. lingua franca all over
anti—Islam/anti—Arabic Wide use of Arabic in | the country. No
policy. northern Sudan. regional languages
developed.
1950 Preparation for Arabic becomes the Advantage for Arabic
1956 Independence in 1956. official language. speaking Northerners,
discontent among
Southerners.
1956 National unity by Arabic was the only Civil war in the south.
1972 Arabisation official language. Arabic and northern
and Islam. Attempts to transcribe | Sudanese political,
southern Sudanese cultural and economic
languages into Arabic | domination.
script.
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1972— Addis Ababa Peace Arabic the only Civil war in the south

1989 accord: Recognition of the | official language, but | and droughts in the
cultural and linguistic English has a special 1980°s lead to mass
diversity of Sudan, but status ‘as principal migrations and

still no defined roles for language’ in the south. | urbanization, that
the Sudanese languages Primary education in | resulted in increasing

(besides being part of some southern use of Arabic.
cultural heritage and as Sudanese languages.
MOI in primary school).
1989 Promotion of Arabic and | Arabic the only Continued civil war in
2004 Islam. official language. the south and other
Arabisation of higher regional armed
education. conflicts resulted in
Anti—-Western and migrations and
nationalistic urbanization, i.e., an
sentiments. increasing use of

Arabic. Linguistic
awareness awakened as
a reaction against

Arabisation.
2004— Peace agreement: Arabic and English
Recognition of the are official languages,
cultural and linguistic and all other Sudanese
diversity. languages are ?
categorized as national
languages.

8. Methodology

The Study
English, in addition to other subjects, is required for Faculty of Arts students
at University of Dongola. The students must success in the four levels of
general English courses through four years. These courses are taught in four
years, which translate into 2 hours a week. The study included 65 arts
students. The sample was randomly selected from the four levels. The
participants answered a questionnaire which was carefully developed to
address the research questions. Some of the statements were adapted from
previous literature and some were written by the researcher to serve the
present study.
The questionnaire consisted of two parts. The first part had 10 questions
about the students background. The second parts which had 15 statements,
follow the Likert 5-point scale. The language of the questionnaire was
Arabic to make sure that they understand all the statements and to reduce any
possible language barrier that could stop them from expressing their full
opinions.
The data collected were of two types, i.e. quantitative and qualitative. For the
quantitative part of the data, the responses were analyzed using descriptive
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statistics, frequency counts were done on each item in the questionnaire then
the total frequency of responses were changed to percentages.
9. Results and discussion
This sections discuss the outcome of the study. It includes a description of the
demographic profile of the respondents followed by a discussion on the
attitudes of the undergraduate students at Faculty of Arts - Dongola
University towards the Current English Language education policy in Sudan.
10. Demographic Profile of the Respondents
The number of students in this study was 65; all of them were undergraduate
students of Faculty of Arts of Dongola University. They belonged to the
following departments:
Folklore, Archaeology, Geography, History, Arabic Language, English
Language, Islamic Studies, Information and Libraries, and Sociology in
addition to the first year students.
The distribution of the respondents as per department is given in table 2
below followed by the distribution according to level and sex in table 3:

Table (2): Distribution of Respondents as per Discipline

Department Total Respondent | Percentage
First year 8 12.3
Folklore 7 10.8
Information and Libraries 7 10.8
Geography 9 13.8
Islamic Studies 2 3.0
Arabic Language 5 7.8
English Language 4 6.1
Information and Libraries 7 10.8
Sociology 9 13.8
History 5 7.8
Total 65 100%

Table (3): Distribution of respondents according to level and sex:
Level | Male | Female | Total | %

First 3 5 8 12.3
Second 8 14 22 1339
Third 6 8 14 | 215

Fourth | 12 9 21 323
Total 29 36 65 | 100

Table (4) Students’ attitudes toward the current English education policy

No | Statement SA A N DA SDA
1. | All Sudanese students should 32 19 10 4 -
learn English.
49.23% | 29.23% | 15.38% | 6.15% | 00%
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The table above shows that 78.46% of the students think that all Sudanese

students should learn English; which is a positive attitudes towards English
language.
Table (4) Students’ attitudes toward the current English education policy

2.

Sudanese college students should
use English in either spoken or
written communications among
each other.

21

22

10

8

32.30 %

33.84%

15.38%

12.30%

3.07%

From table above we find that the students like to use English among them in
both forms written and spoken. And this will change the status of English
from foreign language to second language.

3.

English education should start
from elementary school in
Sudan.

49

12

3

75.38%

18.46%

4.61%

00%

00%

From table () above the students think that it is important to start learning
English from elementary schools. This statement got the highest percentage
in the questionnaire (93.89%).

4.

English should not be a
compulsory subject in the
National College Entrance
Examination in Sudan.

11

27

14

6.15%

16.92%

10.76%

41.53%

21.53%

In the table above 63% of the students do not agree with the above statement
and they think that English should be compulsory subject in the national
College Entrance examination in Sudan, while only 23.05% agree with it;
which indicates that the students aware of the importance of English in high

education.
5. | would not take English ifit | 6 16 9 19 13
were not a compulsory subject
in school.
9.23% 24.61% | 13.84% | 29.23% | 20%

In table () above 49.23% disagree with the statement, they said that they
would take English if it were not compulsory subject in school, which is a
positive attitude towards learning English.

6.

If English were not taught at
school, I would study it on my
own.

28

17

43.07%

26.15%

12.30%

9.23%

3.07%

The responses to the above statement goes with the previous statement;
69.22% said that they would study English if it were not taught at school,

while only 12.3% disagree with it.
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Oral language skills are more
important than literacy skills
in college English education.

19

22

15 7 -

29.23 %

33.84%

23.07% | 10.76% | 00%

In response to the above statement 62.71% agree with it; which shows that
they think it is important for communicative purposes, and that oral skills
need more attention than literacy skills.

8.

College English classes should
be entirely conducted in
English.

29

14

7 9 3

44.61%

21.53%

10.76% | 13.84% | 4.61%

In table () above 65.69 of the students think that college English classes
should be conducted in English while only 18.45% do not agree with this
statement; which shows the positive attitudes towards using teaching English
through English.

9.

College English classes should
be conducted in both English
and Arabic.

26

19

10 4 5

40%

29.23 %

6.15% | 7.69%

15.38%

In contrary to the previous statement this table shows that 69.23% think that
both mother tongue and English should be used in teaching English classes.

)
10. | Besides English classes, other 12 10 14 25 3
college classes, such as Math,
should be also conducted in
English. 18.46% | 15.38% | 21.53% | 38.46% | 4.61%

Table () shows that 43.05% respondent do not like t
math) in English language while only 34.47

ake other subjects (like

11.

| am satisfied with the English
education policy in Sudan.

% prefer it to be in English.
21 12 8 11 10
32.30% | 18.46% | 12.30% | 16.92% | 15.38%

From the table above only 50.76% of the students show satisfaction with the

current English education policy in Sudan while 32.30% show
dissatisfaction.
12. | | am satisfied with the college 20 25 5 5 6
English education curriculum
in Sudan.
30.76% | 38.46% | 7.69% | 7.69% | 9.23%

In the table above 69.22 show satisfaction with the college education
curriculum in Sudan, while only 16.92% dissatisfied with the curriculum.
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13. | | am satisfied with the English 22 20 9 7 7
learning textbooks and other
materials used in our school.

33.84% | 30.76% | 13.84% | 10.76% | 10.76%

Concerning the text books and other material the students show medium
satisfaction with it (64.24%) and 21.52% are dissatisfied with this matter.

14. | | am satisfied with the English 20 22 4 12 6
teaching methods used in our
school. 30.76% | 33.84% | 6.15% | 18.46% | 9.23%

Like the previous table this table shows that 64.24% are satisfied with the
method used in teaching English language.

15. | I prefer native speakers rather 26 16 11 8 4
than non-native speakers as
my English teachers.

40% 24.61% | 16.92% | 12.30% | 6.15%

From the table above it is clear that a reasonable number of students
(64.61%) prefer native speakers teachers than non-natives (18.45%) and this
shows their positive attitudes towards English language and its speakers.
11.  Conclusion
In this study the students are asked to respond to the statements concerning
their attitudes towards the current English language education policy,
whether it is important for Sudanese students to learn English, and what is the
language of instruction they prefer, in addition to the degree of their
satisfaction with English education policy in Sudan in general and in the
faculty in particular.
The results show that the students have positive attitudes towards learning
English; they think that all Sudanese students should learn English language
and use it among them and that learning English language must start from
elementary school (got 93.84%). They, also, think that English should be a
compulsory subject in National College Entrance Examinations. Besides they
think oral skills are more important than literacy skills so they support the
communicative function of the language.
The results also show that the students are satisfied with college education
curriculum, the text books and the teaching methods used in school and
universities. And finally, it is found that the students prefer native speakers
teachers rather than non-native speakers in English classes.
12. Recommendations:

From the results the researcher think that it is important to:
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- Do some improvement and development in some parts of the
curriculum, the textbooks, and the methods that are used in English
classes.

- Bring some native speakers teachers since the students have positive
attitudes towards them.

13. References

Abdelhay, Ashraf Kamal (2007) THE POLITICS OF LANGUAGE
PLANNING IN THE SUDAN: THE CASE OF THE NAIVASHA
LANGUAGE POLICY, PhD Thesis, Department of Linguistics and English
Language, University of Edinburgh.

Baldauf R. B. Jr. (1990) Language planning and education. In R. B. Baldauf.
Jrand A. Luke (eds): 14-15.

Ferguson, G. (2006) Language Planning and Education. Edinburgh:
Edinburgh

University Press.

Idris H. F. 2006. The status and use of Arabic and other Sudanese languages
in Sudan. In: Proceedings of the 7th International Sudan Studies Conference,
April 6th-8th 2006, University of Bergen, Norway.

Joseph J. E. (1987) Eloquence and Power: The Rise of Language Standards
and Standard Languages. New York: Basil Blackwell.

Spolsky, B. (2006). Language policy failures - why won't they listen? In M.
Putz, J. A. Fishman & J. Neff- van Aertselaer (Eds.), 'Along the Routes to
Power": Explorations of empowerment through language (pp. 87-106). Berlin
& New York: Mouton de Gruyter

Tollefson, J. W. (1991) Planning Language, Planning Inequality: Language
Policy in the Community. London: Addison-Wesley/Longman

University of Dongola Journal for Scientific Research, 18" edition January 2020



49

2020 - 5L i oebllooad] el el Yoo jmale W2

Effect of Chicken Manure and Urea Fertilizer on Growth and Yield
Of Pure and Mixture Clitoria(Clitoria ternatea L.) and Rhodes grass
(Chloris gayana- Kunth) Under Two Types of Soil

Abdel Nasser Awad Abdalla and Awad Osman Abusuwar
Department of Agronomy, Faculty of Agriculture, Nile Valley
University, Dar Mali, Sudan

Abstract: The effects of chicken manure and urea fertilizer on growth and
yield of Clitoria (Clitoria ternatea) and Rhodes grass(Chloris gayana) was
investigated under two types of soil. The field experiments were conducted
during (2004/2005) and (2005/2006) seasons at the Demonstration Farm of the
Faculty of Agriculture, Nile Valley University, Dar Mali. The treatments
consisted of two levels of treated chicken manure, two levels of untreated
chicken manure (2 and 4 tons/feddan) and two levels of urea (0 and 50
kg/feddan) on the low and high terraces soil. A split plot design with three
replications was used to execute the experiments.

Nitrogen fertilizer significantly increased plant density and leaf area of
Clitoria and Rhodes grass in the high terraces soil. Treated chicken manure (2
tons/feddan) significantly increased plant cover of Clitoria in the high terraces
soil and leaf area of Clitoria and Rhodes grass in the low terraces soil, while
untreated chicken manure (2 tons/feddan) significantly increased plant cover
of Clitoria in the low terraces soil, plant height of Rhodes grass in the low and
high terraces soil. The highest rate of untreated chicken manure (4
tons/feddan) significantly increased fresh yield and dry yield of Clitoria and
Rhodes grass in both locations. In the low and high terraces soil plant density
of Clitoria and Rhodes grass in pure stand was significantly higher than in the
mixture crops, Leaf area and plant height of Rhodes grass in mixture were
significantly higher than in pure Rhodes grass, while fresh yield of Rhodes
grass in pure stand was significantly higher than in mixture. On the other hand
plant cover of mixture Clitoria was significantly higher than in pure Clitoria.
Whereas in the low terraces soil fresh yield and dry yield of pure Clitoria were
significantly higher compare to mixture Clitoria. Leaf area, fresh yield and dry
yield of mixture Clitoria and dry yield of mixture Rhodes grass was
significantly higher than in pure stand in the high terraces soil.

With respect to locations, most of the growth attributes and productivity
of the forage crops in pure stand and in mixture were significantly higher in the
low terraces soil compare to the high terraces soil.
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INTRODUCTION
The most important forage crops under irrigation are cultivated alone,
while mixture of legumes and grasses gives more uniform forage production

over the season, provides the animals with balanced feed by improving the
quality of the herbage and enriching its protein content. Also mixtures of
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legumes and grasses improve the soil fertility and provide reasonable soil
cover which protects the soil from erosion, while smothering weed growth.
The forage produced by a grass — legume mixture is high in nutritive value. A
mixture of grasses and legumes gives a higher yield of herbage than either
component alone, even on relatively poor soils. The mixtures reduce
management costs by reducing the frequency or intensity of weeding. It
protects soil from erosion and adds higher quantities of organic matter to the
soil, thereby building up the productivity of the soil. Since grasses and
legumes react differently to persist better than either grass or legume alone (
Ezedninma and Dnazi, 1986). Ley legume phases are generally regarded as
able to contribute adequate supplies of nitrogen to support several subsequent
cereal crops( Halford, 1980; Littler and Whitehorse, 1987). The economic
problem encountered in provision of large supplies of industrial nitrogen
fertilizer for grasses stimulated the interest in legume as a source of nitrogen
on pasture.

Burhan and Hago (2000) stated that nitrogen plays an important role in
plant growth and physiological processes, as it enters all enzymes composition
and enhances vegetative growth yield. The use of inorganic fertilizer has not
been helpful under intensive agriculture because it is often associated with
reduced crop yield, soil acidity and nutrient imbalance (Ojeniyi, 2000) and
(Ayoola and Adeniyan, 2008).

organic wastes as manure has been in practice for centuries world — wide
and in recent times there still exists a need to assess the potential impact of
chicken manure on crop yield and in particular evaluating the critical
application levels. Moreover, the need and utilization of chicken manure has
overtaken the use of other animal manure, because of its high content of
nitrogen, phosphorus and potassium ( Oagile and Namasiku, 2010). Chicken
manure is one of the most promising sources of nitrogen and organic matter.
Beside, it could be useful as soil amendment. Chicken manure resulted in an
increase in growth attributes as well as forage yield of Sorghum ( Ismaeil et al.
2012).

In the present work, response of Clitoria (Clitoria ternatea L.) and
Rhodes grass( Chloris gayana —Kunth) to chicken manure and chemical
nitrogen (urea) under the low and high terraces soil was studied.
MATERIALS AND METHODS

The study was carried out during the period 2004 to 2006 at the
demonstration farm of the faculty of agriculture, University of Nile valley in
Darmali, River Nile State (latitude 17° 48- N, longitude 34 ° 00" E and 346.5m
above sea level). The soil of the low terraces can be described as silt clay (clay
42.12, pH 7.6, organic carbon 26%, organic nitrogen 344 p.p.m and ESP 4.8.
The high terraces soil is sandy clay loam, saline (sand 55.29%, clay 25.26%,
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silt 19. 45%, pH 8.8, organic carbon 0.67%, organic nitrogen 178 p.p.m and
ESP 31.8) Table (1).

The treatments consisted of two levels of treated and untreated chicken
manure (2 and 4tons/feddan) and tow levels of urea (46% nitrogen) 0 and 50
kg/feddan. The treatments were arranged in split plot design and replicated
three times. For treated chicken manure a pit was made in the soil. Chicken
manure was put moisted with water, covered with plastic sheet and then a layer
of soil was spread on top and left three weeks for fermentation. The treated and
untreated chicken manure were applied before sowing, broadcasted manually
on the bottom of the ridge, mixed with soil and distributed equally to the whole
plot using a rake. Nitrogen fertilizer was drilled on one side of ridge in the
form of urea after two weeks from planting. In the pure stand Clitoria was
seeded at a rate of 10 kg/fed. and Rhodes grass was seeded at a rate of 5
kg/fed., but in the mixture the forage crops were seeded at half of the above
rates. Sowing was done on the 15th of July the low and high terrace soils.

The growth parameters, which were measured during the course of the
study included the plant cover for Clitoria, plant height for Rhodes grass, leaf
area, plant density, fresh yield and dry yield for both crops in pure stand and
in mixture. Plant density of Clitoria and Rhodes grass was determined by
counting the number of plants in an area of 0.7m? for each plot. Leaf area of
Clitoria and Rhodes grass in pure stand and mixture was determined each time
at harvest. Five plants were randomly taken from each plot. Leaves of Clitoria
were punctured, put in oven at 80° for 48 hrs. Dry weight of punctured
leaves and disc were determined using Metler balance. The leaf area was
calculated using the following formula:

Leaf area = wt. of leaf x area of discs
W1. of leaf discs
As reported by Watson and Watson (1953).
The length and the width of the leaves were measured and then leaf area of
Rhodes grass was calculated using the following formula:
Leaf area = leaf length x leaf width x C where ¢ =0.74
As reported by Watson and Watson (1953).

Plant height for Rhodes grass in pure stand and in mixture was taken
each time at harvest. Ten plants were randomly selected, tagged in each plot
and measured from the soil surface to the plant tip. Average plant height was
recorded in cm.

Plant cover of Clitoria was estimated by a rectangular quadrat of
50x50cm?.The quadrat was randomly thrown in each plot and plants within the
area of the quadrat were estimated as a percent in relation to the area of
quadrat. The cover estimation values were converted using the Arc-Sin
transformation methods before analysis of the data. For fresh vyield
determination the whole plot was harvested and fresh weight was measured
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immediately in the field using a spring balance. Plants were harvested for
forage determination when they obtained full canopy or at early flowering,
whichever came first. Forage dry yield was determined each time at harvest by
using a sample of 0.7m? from the middle of the plot, and oven dried at 70°c for
48 hours until a constant weight was reached. Data were analyzed using the
Statistical Package for Social Sciences (SPSS) and means were separated using
the least significant difference (LSD) (Gomez and Gomez, 1984).

RESULTS AND DISCUSSION

Chicken manure ( treated and untreated) and nitrogen fertilizer significantly
increased growth attributes and forage yield of Clitoaria and Rhodes grass in
both locations. Abusuwar (1994), Siribel (2005) and Seliman (2008)

The effect of nitrogen fertilizer on number of plants/m? of Clitoria and
Rhodes grass was significant in the high terraces soil ( Tablel). This result is in
line with that reported by Mohamed (1990). On the other hand, addition of
higher rate of chicken manure resulted in lower number of plants/ m? of the
crops. This may be due to the damage of seeds due to the presence of
phytotoxic substance from the manure. This is in agreement with findings of
Robertson and Morgan (1995).

Leaf area of clitoria and Rhodes grass significantly affected by
nitrogen fertilizer in the high terraces soil (Table 2). A similar results were
reported by lIbrahim (1996), Burhan and Hago (2000), Gasim (2001) and
(Elmahi and Salih, 2012). Application of treated chicken manure
(2tons/feddan) significantly increased leaf area of Clitoria and Rhodes grass
in the low terraces soil, plant cover of Clitoria and plant height of Rhodes
grass in the high terraces soil, while untreated chicken manure
(2tons/feddan) significantly increased plant cover of Clitoria and plant height
of Rhodes grass in the low terrace soils (Table3) and (Table 4), respectively.
This is expected since chicken manure, besides improving soil physical
properties, contributes to soil fertility upon decomposition releasing nutrients
for plant use stability. This result is in line with those reported by Irshad
(2002), Eghball (2002), Obied (2003), Elawad (2004), Brye et al. (2005),
Adeniyan and Ojeniyi (2005), FAO (2006), Abass (2007), Agbede et al.
(2008), Seliman (2008), Agbede and Ojeniyi (2009), Agbede and Adekiya
(2012) and Ismaeil et al. (2012). Application of higher rate of untreated
chicken manure(4tons/feddan) significantly increased fresh yield and dry
yield of Clitoria and Rhodes grass in both locations (Table5 ) and (Table6),
respectively. The high fresh and dry yields as a result of manure additions are
in agreement with the findings of Hassan (2002), Abusuwar and Elzilal
(2006) and Obied (2003). Number of plants/ m? of Clitoria and Rhodes
grass in pure stand was significantly higher than number of plants/m? of the
mixture in both locations. This may be due to the higher seed rate of pure
crops and to the competition between the companion crops for soil moisture,
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sunlight and nutrients. Leaf area and plant height of Rhodes grass in mixture
were significantly higher compare with pure stand in both locations.
Interplanting Clitoria between Rhodes grass had a beneficial effect in which
Clitoria become active nitrogen fixer and supplies Rhodes grass with
nitrogen. This is in line with the result reported by lIbrahim (1994) and
Mureithi et al. (1995).Leaf area and plant cover of Clitoria in pure stand were
significantly higher than in mixture in the high terraces soil and in both
locations, respectively. This is attributed to the ability of Clitoria in pure
stand to grew more vigorously. This is in agreement with the findings of
Osman and Abu-Diek (1982). Fresh yield and dry yield of Clitoria in pure
stand were significantly higher in the low terraces soil, whereas forage yield
of Clitoria in the mixture was significantly higher in the high terraces soil.
The higher forage yield of pure Clitoria in the low terraces may be due to the
favorable conditions and soil fertility. Since, grass and legume react
differently to weather conditions, there was a tendency for grass — legume
mixture to persist better than either grass or legume alone (Ibrahim, 1994).
On the other hand, fresh yield of Rhodes grass in pure stand was significantly
higher in both locations, while dry yield of pure Rhodes grass was
significantly higher in the low terraces soil. Yousif and lIbrahim (2013)
reported that Rhodes grass is rather drought and salt tolerance prefers moist
soil to droughty soil. It had ability to spread by running branches or stolons
and root and produce a plant at every node then yields increase.

With respect to locations, plant cover of Clitoria, number of
plant/m?, leaf area, fresh yield and dry yield of Clitoria and Rhodes grass in
pure stand and in mixture were significantly higher in the low terraces soil.
Similar results were reported by Hall (1985). This may be due the favorable
conditions such as moisture and soil fertility in the low terraces soil and to
the high concentration of salt in the high terraces soil ( Ruiz and Taleisnik,
2012). Whereas, plant height of Rhodes grass was significantly higher in the
high terraces soil. This result is in line with those reported by Idris et al.
(2012), who found that Rhodes grass has been used in irrigated pasture
mixture, it is low fertilizer and water demands so as it is suitable in marginal
lands a way from fertile soil closer to the river banks. Also Memorial (1993)
reported that Rhodes grass is greater tolerance to sodic condition in the high
terraces soil.

It can be concluded that the application of chicken manure (4tons/feddan)
significantly improves the growth attributes of Clitoria and Rhodes grass
which is reflected in higher fresh and dry matter yields. Moreover, growing
Clitoria and Rhodes grass in pure stand under low terraces soil, Clitoria in
mixture and Rhodes grass in pure or in mixture under high terraces soil
conditions gave higher yields.
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Table (1): Effect of chicken manure and urea fertilizer on plant density of Clitoria

and Rhodes grass in pure stand and in mixture during 2004/2005 and 2005/2006

seasons.
Location Low terraces soil High terraces soil
crop Pure mixture Pure mixture
Treatmen | Clitoria | Rhode | Clitoria | Rhode | Mean Clitoria | Rhodes | Clitoria | Rhode | Mean
t s grass s grass grass s grass
Co 21.25 |19.04 | 1592 |11.98 |17.05 | 14.65% | 20.63% | 9.64¢ | 15.41 | 15.08
a a ab b a bc a
N 20.37 |19.97 |13.399|12.74 | 16.63 | 13.56° | 17.95 | 11.16° | 18.92 | 15.38
b a ab a a a
UM; 21.322 | 16.98 | 1555 | 11.51 | 16.34 | 12.02¢ | 17.47° | 11.77% | 13.95 | 13.80
c b b b d c b
UM; 20.692 | 15.80 | 15.70° | 10.07 | 15.57 | 11.95¢ | 14.51¢ | 10.30° | 13.53 | 12.57
b d b c c c
T™M, 16.59¢ | 16.99 | 17.252 | 15.01 | 16.46 | 12.71° | 16.59° | 9.93% | 16.57 | 13.95
c a b c b b
TM; 16.59°¢ | 18.03 | 14.05 | 14.69 | 15.83 | 13.98% | 15.54¢ | 8.29¢ 9.84¢ | 11.91
b cd a c b d c
Mean 19.49 |17.80 |15.31 | 11.24 | 1596 | 13.15 | 17.06 | 10.10 | 14.72 | 13.78
a b
LSD 1.04 1.95 1.56 2.70 0.45 1.67 1.40 0.57 2.04 1.10
Means followed by the same letter (s) in a given column are not significantly different . P=0.05
Co control
N 40 kg of nitrogen

UM, 2 tons untreated chicken manure
UM, 4 tons untreated chicken manure
™™, 2 tons treated chicken manure
™™, 4 tons treated chicken manure

Table ( 2): Effect of chicken manure and urea fertilizer on leaf area of Clitoria and
Rhodes grass in pure stand and in mixture during 2004/2005 and 2005/2006 seasons.

Location

Low terraces soil

High terraces soil

crop Pure Mixture Pure Mixture
Treatmen | Clitoria | Rhode Rhode | Mean Rhode | Clitoria | Rhode | Mean
t sgrass | Clitoria | sgrass Clitoria | sgrass s grass
Co 24.499 | 3.16° | 29.86% | 4.92% | 16.11 | 19.70° | 4.47° | 14.17° | 4.86° | 10.80
b c c
N 26.86% | 3.63% | 29.43" | 5.15% |16.27 | 23.86* | 4.72" | 22.95% | 5.00™ | 14.13
bc a
UM; 28.77° | 3.16° | 30.08% | 4.84° | 16.21 | 19.46° | 5.42% | 19.60" | 5.62% | 12.53
c b c b
UM; 30.69% | 3.38™ | 27.82° | 5.05% | 16.72 | 20.63° | 4.40° | 17.68" | 6.08% | 12.20
b b
TM; 29.98% | 3.53% | 29.79% |5.18* |17.12 | 23.38* | 3.87° | 18.05 | 5.53%* | 12.71
b b a b
T™M, 27.49° | 3.66% | 30.52% | 4.96% | 16.66 | 18.47° | 4.36* | 17.06" | 4.25° | 11.04
d b c c
Mean 28.05 | 342 2958 | 5.02 16.52 | 20.92 4.54 18.23 | 5.22 12.25
a b
LSD 1.70 0.22 0.94 0.13 0.39 221 ]0.51 2.91 0.65 1.10
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Table ( 3): Effect of chicken manure and urea fertilizer on plant cover of Clitoria in
pure stand and in mixture during 2004/2005 and 2005/2006 seasons.

Location Low terraces soil High terraces soil
Treatment
Crop | Pure | Mixture | Mean | Pure | Mixture | Mean
Co 64.80% | 59.189 |61.99¢ | 24.40% |19.48% |21.94°¢
N 71.34% | 62.01* | 66.68° |29.64% |22.45% | 26.072
UM, 68.33° | 69.95% |69.142 | 25.04% | 21.20° | 23.12°¢
UM, 67.38% | 60.82¢ | 64.10° | 26.75 | 22.16°° | 24.46°
TM; 69.00° | 63.23° | 66.12°¢ | 28.67% |23.48% | 26.092
TM, 65.45% | 60.263° | 63.04¢ | 28.17% | 21.34°¢ | 24.76"
Mean 67.72 | 62.64 65.18 |27.11 |21.69 24.40P
LSD 2.32 1.40 3.08 1.80 1.26 1.20

Table (4 ): Effect of chicken manure and urea fertilizer on plant height of Rhodes

grass in pure stand and in mixture during 2004/2005 and 2005/2006 seasons.

Location Low terraces High terraces soil
soil

Treat Pure | Mixtur | Mean Pure Mixture Mean
nt e

Crop

Co 47.79° | 59.87% |53.83% |4512°> |62.78° 53.96°

N 48.57% | 58.45" | 5353 | 48932 | 64.32° 56.632
UM; | 48.09° | 60.58% |54.34% |50.90° | 64.52% 57.21°2
UM, | 48.42° |57.65% |5254¢ |49.20% |57.63° 53.41°
TM; A47.74° | 60.41% |54.08% |50.40* |57.91¢ 54.16°
TM, | 49.07% |56.269 |52.67° |46.02° | 68.522 56.77 2
Mean |48.28 |58.87 |53.58" |48.43 62.61 55.362
LSD 0.51 |2.09 1.02 2.84 6.59 1.90

Table (5): Effect of chicken manure and urea fertilizer on fresh yield of Clitoria
and Rhodes grass in pure stand and in mixture during 2004/2005 and 2005/2006

seasons.
Locatio Low terraces soil High terraces soil
n
crop Pure Mixture Pure Mixture
Treatm | Clitor | Rhod | Clitor | Rhod | Me | Clitor | Rhod | Clitor | Rhod | Me
ent ia es ia es an ia es ia es an
grass grass grass grass
Co 6.75° | 2,729 [1.40° | 1.40° | 3.06 | 1.03° |2.92¢ |3.75% | 2.16% | 2.47
C C
N 7.48% |3.34° [1.05° |1.119 |3.25 | 1.19% |2.93P |4.05% | 2.37° | 2.64
b bc
UM, 6.329 | 3.29° | 1.38° |1.38 |3.09 | 0.82° |4.47% |3.229 |2.02° |2.63
bc bc
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UM, 7.04° | 3.66° |1.622 |1.62% |3.49 | 1.26% |3.94% | 4.10%° | 3.03% | 3.08
a a

TM; 6.70° | 3.828 [ 1.15° | 1.159 |3.21 | 0.97° | 3.43b¢ | 3.55¢ | 2 24b¢ | 2 55
d bc bc

™, 6.43¢0 | 3,783 [ 1.21°¢ | 1.21 |3.16 | 0.97° | 3.14° | 4.228 | 2.28 | 2.66
cd bc c

Mean 6.79 3.44 |1.30 130 321|104 3.47 |3.82 2.35 | 2.67
a b

LSD 042 014 (1020 (019 ]0.20 |0.15 |062 038 [035 |0.19

Table (6 ): Effect of chicken manure and urea fertilizer on dry yield of Clitoria and
Rhodes grass in pure stand and in mixture during 2004/2005 and 2005/2006 seasons

Location Low terraces soil High terraces soil
crop Pure Mixture Pure Mixture
Treatment Clitoria Rhodes Clitoria | Rhodes Mean Clitoria Rhodes Clitoria Rhodes Mean
grass grass grass grass
Co 1.88° [0.95° |1.26% |1.26® |1.34 |0.36° |1.06° |1.85% |1.55° |1.21
bc b
N 2.15% |1.33% |1.01° [1.05° |1.39°|0.39 |1.09% |1.64%® |1.50° |1.16

bc

UM 1.95° [ 1.228 |1.07° |1.07° [1.33 |0.36° |1.76% |1.35° | 1.40° |1.22
bc b

UM 1.98% | 1.06™ | 1.41% | 1.41% |1.47%|0.40% |1.67% |2.11%® |2.04* | 1.56
a

TM: 1.95° [1.20% | 1.01° |1.01° [1.29 |0.31° |1.36° |1.50% | 1.49° |1.17
cd bc

™, 1.61¢ |1.25% |1.10% |1.10% | 1.279|0.372%® | 1.30° | 1.51P¢ | 1.33" | 1.13
C

Mean 192 |117 (114 |115 |1.35* |0.37 137 |166 |155 |[1.24
b

LSD 018 |0.14 |0.16 |0.15 |00 0031029 (028 |0.25 |0.07
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Abstract:

This study was conducted to investigate the effect of essential oil and water
extracts from, Lemongrass (cymbopogon citratus) upper parts of the plant,
Spearmint (Mentha spicata) shoots, Basil (Ocimum gratissimum) shoots,
Neem (Azadirachta indica) leaves, Argel (Solanostemma argel) shoot and
Bitterleaf (Vernonia amygdlina) leaves, after mixing with artificial medium
at three different levels of concentration (10%, 20% and 30%) in vitro against
soil borne pathogens viz; Curvularia lunata , Drechslera sp. and
Macrophomina phaseolina. The results obtained showed that the colonies
growth were significantly reduced, with slight variation of the effectiveness
of extracts according to the concentrations used. However, the extracts from
Argel (Solanostemma argel) shoot, Spearmint (Mentha spicata) shoots, and
Basil (Ocimum gratissimum) shoots have the significant ability to inhibit the
colony growth of the different studied fungi. Moreover, Argel agueous
extract was found to be the most effective than the others, while Bitterleaf
extract showed the lowest effect on colony growth.

Key words: extracts, colonies Mentha spicata, Ocimum gratissimum,
Azadirachta indica, Solanostemma argel, Vernonia amygdlina, cymbopogon
citrates Curvularia lunata , Drechslera sp. and Macrophomina phaseolina.
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Introduction:

Chickpea (Cicer arietinum L.) or Garbanzo beans (Latin America) is
the second largest cultivated legume crop after dry beans globally. It is grown
in 54 countries as a rain-fed, post-rainy season and winter crop in subtropical
South Asia, parts of Africa and Australia and as a spring season crop in the
temperate and Mediterranean regions [FAOSTAT, 2014]. The only cultivated
species in the Sudan are within the genus Cicer. Chickpea crop is valued for
its nutritive seed composition which is high in protein content and used
increasingly as a substitute for animal protein (Hossain et al., 2010). Various
biotic and abiotic stresses affect stable and high yields of chickpea crop
worldwide. Among the biotic stresses, Fusarium wilt (FW), caused by the
asexual form, soil borne and seed borne fungus Fusarium
oxysporum Schlecht and Emnd Snyd. & Hans. f. sp. ciceris (Padwick) Snyd.
and Hans. (Foc), results in major economic losses ranging from 10-40%
worldwide. It is estimated to cause 10-15% vyield loss annually in
India [Ghosh, et al., 2013], but can result in 100% losses under favorable
conditions. It is difficult to control this disease either through crop rotation or
application of chemicals because of soil nature persistence and its capacity to
survive for long time even in the absence of host. Biological control provides
an alternative to the use of synthetic pesticides with the advantages of greater
public acceptance and reduced environmental impact (Reino et al., 2008).
The effect of some medicinal and aromatic plant extracts of Lemongrass
(cymbopogon citratus) upper parts of the plant, Spearmint (Mentha spicata)
shoots, Basil (Ocimum gratissimum) shoots, Neem (Azadirachta indica)
leaves, Argel (Solanostemma argel) shoot and  Bitterleaf (Vernonia
amygdlina) leaves on colony growth of certain fungi i.e, Curvularia lunata ,
Drechslera sp. and Macrophomina phaseolina were studied in vitro.

Materials and methods:

Study the effect of some medicinal and aromatic plants extracts on
colony growth of certain pathogens, fresh diseased specimens of wilted
and/or rotted plants of Chickpea (Cicer arietinum L.) were collected from
different areas of Hudeiba in the Nile River and Merowe in the Northern
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State of the Sudan. The inoculum of Curvularia lunata , Drechslera sp. and
Macrophomina phaseolina were isolated from the collected specimens and
maintained in culture media of potato dextrose agar (PDA). The extracts of
Neem (Azadirachta indica) leaves, Argel (Solanostemma argel) shoot,
Bitterleaf (Vernonia amygdlina) leaves, Lemongrass (cymbopogon citratus)
upper parts of the plant, Spearmint (Mentha spicata) shoots, and Basil
(Ocimum gratissimum) shoots, fungicide Benomyl (Bioneel ®) at the standard
recommended dose (50gm/100L) and untreated control (with sterilized
distilled water) were added to Potato Dextrose Agar (PDA) medium in
different concentrations (10%; 20% and 30%) separately in perti plates(9cm
diam.). Each plate was inoculated with a mycelial disc (5mm diameter) taken
from 7-days-old culture raised on PDA. Three replications were maintained
for each treatment. The inoculated plates were incubated at 28 + 2°C for
successive 7 days and the diameter of colony growth of the pathogen in each
case was measured. The percent inhibition of each fungus at the three
concentrations over control was recorded by using the formula given below
by Vincent (1947):

I = ((C-T)x100)/C| Where, | = Percent inhibition, C = Growth in control
(mm), and T = Growth in treatment (mm). The data shown in tables 1, 2 and
3 were analyzed by ANOVA and treatments means were separated by
Duncan$ Multiple Range Test(DMRT) using MSTAT program.

Results and Discussion:

The present study revealed significant inhibition in mycelial growth of
the soil borne pathogenic fungi i.e , Curvularia lunata , Drechslera sp. , and
Macrophomina phaseolina by all the medicinal and aromatic plants essential
oil and water extracts viz; Neem (Azadirachta indica) leaves, Argel
(Solanostemma argel) shoot, Bitter leaf (Vernonia amygdlina) leaves,
Lemongrass (cymbopogon citratus) upper parts of the plant, Spearmint
(Mentha spicata) shoots, and Basil (Ocimum gratissimum) shoots, as
compared to the standard fungicide Benomyl (Bioneel® at 50gm/100L) and
control.  Among the essential oil and water extracts, Argel at 10%
concentration, significantly, exhibited the maximum mycelial inhibition
against the above mentioned fungi (Table 1). At 20% concentration of the
extracts, Neem, Argel, Spearmint, Basil and Lemongrass showed
insignificant difference in colony growth inhibition against the above
mentioned fungi, while Bitter leaf extract was revealed low inhibition
percentages. However, at higher concentration (30%) Argel, Spearmint and
Basil gave highest inhibition of the colony growth of the pathogenic fungi
viz; Curvularia lunata and Drechslera sp., while Argel, Spearmint and
Lemongrass essential oil and aqueous extracts exhibited the maximum
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colony growth inhibition percentages against the pathogen Macrophomina
phaseolina (Table 3). The results of this study were similarly confirmed by
Touba and Zakaria, (2011) whom reported that all the seven spices studied
viz; cardamom, chilli, coriander, onion, garlic, ginger, and galangale were
showed significant anti-fungal activity at three concentrations (10%, 20% and
30%) of the crude extract used against three Roselle pathogens i.e. Phoma
exigua, Fusarium nygamai and Rhizoctonia solani using the poisoned food
technigue in vitro.

Table 1: Effect of extracts from some medicinal and aromatic plants on
colony growth of Curvularia lunata, Drechslera sp. and Macrophomina
phaseolina. at 10% conc. after seven (7) days of incubation at 28 + 2° C in
vitro.

*Means based on average of three replicates and separated according
to DMRT (Duncan’s Multiple Rane Test). Means on the same column
having the same letters are not significantly different.

Curvularia Macrophomin
lunata Drechslera sp. a phaseolina.
10% :
Plant conc. COLO Y cg/r(])tr COI*O " cc())/r(l)tr Colfny C(;)/r(\)tr
*
extracts (100:)3/10 growth | ol | growth | ol | growth | ol
Diam. Diam. Diam.
(cm) (m) (m)
Neem 0.3gm | 3.40b | 29.17 | 2.30d | 56.87 | 2.50c | 60.13
Argel 0.3gm | 1.20d | 75.00 | 1.10e | 79.37 | 1.80de | 71.29
Spearmint | 0.3ml 1.90
3.00b | 3750 | 1.20e | 7750 | cde |69.70
Basil 0.3ml |190cd | 60.42 | 3.80b | 28.75 |2.40cd | 61.72
Lemongra 0.3ml
SS ' 2.00c | 58.33 | 2.10d | 60.62 | 2.30 cd | 63.32
Bitterleaf 0.3gm | 2.80b |41.67 | 3.00c | 43.75| 3.80b | 39.39
Benomyl 0.3gm |1.40cd | 7083 | 1.10e | 79.37 | 1.30e | 79.27
Control 480a | 0.00 | 530a | 0.00 | 6.3a | 0.00
SE+ 0.25 0.17 0.201
LSD 0.75 0.51 0.61

Table 2: Effect of extracts from some medicinal and aromatic plants on
colony growth of Curvularia lunata, Drechslera sp. and Macrophomina
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phaseolina. at 20% conc. after seven (7) days of incubation at 28 £ 2° C in

vitro.
Curvularia Macrophomina
lunata Drechslera sp. haseolina.
20% P
Plant cone. COI’? Y cc())/r:tr COI’? Y cc(:/r(l)tr Col*ony c;/r(:tr
*
extracts (28033/1 growth ol growth ol growth ol
Diam.( Diam.( Diam.(
m) m) m)
Neem 0.6gm | 2.20bc | 54.17 | 2.30c |56.87 | 2.10c | 66.49
Argel 0.6gm | 1.20de | 75.00 | 1.10d |79.37 | 1.10d | 82.45
Spearmint | 0.6ml | 1.30de | 7292 | 1.20d | 7750 | 1.20d | 80.85
Basil 0.bml | 1.50de | 68.75| 1.10d | 79.37 | 1.90c | 69.68
Lemongra 0.6ml
SS ' 1.80cd | 6250 | 1.90c |64.37| 1.10d | 82.45
Bitterleaf | 0.6gm | 2.60b | 4583 | 2.80b |47.50| 3.80b | 39.36
Benomyl 0.6gm | 0.90e |81.25| 0.80d |85.00| 1.00d | 84.04
Control 480a | 0.00 | 533a | 0.00 6.3a 0.00
SE+ 0.22 0.14 0.20
LSD 0.67 0.41 0.60

*Legend as in table 1.

Table 3: Effect of extracts from some medicinal and aromatic plants on
colony growth of Curvularia lunata, Drechslera sp. and Macrophomina
phaseolina. at 30% conc. after seven (7) days of incubation at 28 £2°C in

vitro.
Curvularia Macrophomina
| Drechslera sp. h I
30% unata phaseolina.
Colony % Colony | % | Colony* | %
Plant conc. * | * h
extracts | (30*3/10 contro contr | growt contr
0) growth growth ol Diam. ol
Diam. Diam. (m)
(cm) (m)
Neem 0.9gm | 1.30c | 7292 | 1.20bc | 7750 | 1.70cd | 72.87
Argel 09gm | 1.10c | 77.08 | 1.00bc | 81.25| 0.90e | 85.64
Spearmint | 0.9ml 1.30c | 7292 | 1.00bc [ 81.25| 1.10e | 82.45
Basil 0.9ml 1.30c | 72.92 | 1.00bc | 81.25| 190c | 69.68
Lemongra 0.9ml
SS ' 1.40c | 70.83 | 1.10bc | 79.37 | 1.20de | 80.85
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Bitterleaf 09gm | 250b | 4792 | 220b |[58.75| 3.40b | 4575
Benomyl 09gm | 0.70c | 8542 | 0.70c |86.87| 0.80e | 87.23
Control 480a | 0.00 5.33a | 0.00 6.3 a 0.00
SE+ 0.24 0.142 0.19
LSD 0.74 1.36 0.57

* Legend as in table 1.

Recommendations:

The findings of this research evidently indicate that the medicinal and

aromatic plant extracts

studied viz; Argel (Solanostemma argel) shoot,

Spearmint (Mentha spicata) shoots, and Basil (Ocimum gratissimum) shoots
were showed significant anti-fungal activity at three concentrations (10%,
20% and 30%) of the crude extract in vitro against the pathogenic fungi viz;
Curvularia lunata and Drechslera sp.and Macrophomina phaseolina. Argel
aqueous extract was found to be the most effective than the others used
against the above mentioned fungi.
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