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The perfume fragrant in Religion and Arabic literature
Dr.Siddig Abdul Rahman Ibrahim Musa- Co-professor
Abstract:

The research dealt with perfume as one of the demands of the soul,
reparation for thoughts and nourishment for the soul. The aim of the
research is to clarify the status of perfume in human life and the positive
role it plays in the formation of the social fabric, and the moral directives
it plays in reforming human life, and standing on perfume as a prophetic
Sunnah that has a miraculous role. In the course of the lives of Muslims,
and what the Holy Qur’an decided on the meanings of perfume and its
derivatives and its implications, the importance of research stemmed from
the innate presence of perfume in human societies, and the care it found in
the Qur’an and Sunnah, and the great attention given by writers and poets
to perfumes. The research adopted the inductive and descriptive analytical
method. The research came out in its conclusion with several results,
perhaps the most important of which are; Perfume is a reason for instinct,
reparation for thoughts and food for the soul, and the Messenger did not
reject perfume. The meanings of perfume in literature included praise,
satire, lament, similes, metaphors, and metaphors. And that the meanings
of perfume in the Qur’an and Sunnah are many, including: good tidings,
amusement, and an explanation of the divine miracle. At the end of the
research, the research recommended a number of recommendations, such
as adherence to the Sunnah of perfume, and maintaining the cleanliness of
the body in a way that preserves the rights of others, and pleases the family.
And the good and all that has a fragrant smell among the members of the
community. Keywords: perfume and perfumes, literature, praise, elegy and
satire, divine miracles, the Noble Qur’an, the Sunnah of the Prophet.
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Rogqia treatment to cure mag Based on patients view points
Taher Omar Bashir
Abstract:

Medicinal ruqyah for the treatment of magic in Kassala locality
from the point of view of the dealers in ruqyah In this study, the two
researchers deal with the topic of treating magic through legal ruqyah,
from a legal point of view in general, and in the city of Kassala in
particular, with the definition of magic and its impact, and the effect
of ruqyah medication in its treatment, with a statement of some cases
that were treated from magic through legal ruqyah, by ruqyah. and
therapists in Kassala. The study aims to introduce magic, its effect
on the bewitched, and the ruling on its practice from the Qur’an and
Sunnah and the sayings of scholars, emphasizing that it exists legally
and rationally, and that there must be the necessary treatment for it. In
this study, the two researchers used the descriptive analytical method,
with some interviews conducted by the researchers with some showing
the dealers in ruqyah and their impact on treating all diseases, magic
and the enchanted in particular. The study reached a number of results,
the most important of which are: that magic is proven in the Qur’an and
Sunnah, and that Kassala has many workers in the field of ruqyah
Keywords: magic - ruqyah - Kassala - impact - ruqyah
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Reengineering of administration process and its role in
administrative problems
( Application to Al Dar consulting Company in the period between 2020 2022)
Dr. Abubaker Dawelbet Abubaker Mohammed
Dr. Mokhtar Mohammed Khalil Ibrahim
Abstract:

This study aimed to identify the role of Business Process
Reengineering in administrative problems and also to study the
relationship between the applied technique and administrative problems,
whereas the problem of the study was expressed and explained in the
main question: How far Business Process Reengineering has affect in
administrative problems. The study also used the descriptive analytical
approach in addition to the historical approach. The study assumed
that there is statically significant relationship between human staff and
administrative problems. There are is statically significant relationship
between the applied policies and administrative problems. The study
also come out with several results including: the company’s human
staff are professionally qualified by percentage of 76 %, whereas the
employees are morally motivated by 80 %.

Key words: Human cadres, Information Technology, Followed Policy,
Administrative Problems. )
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The reality of the professional practice of the social
worker in the Family and Child Protection Unit
(An analytical study of the Family and Child Protection
Department - Khartoum Section)
(2017- 2022)

Dr.Asia Mohamed shareef Himmat

Husam EldeenEl Mutasim Mohamad Awad

Abstract:

The study dealt with the professional practice of the social
worker in the work environment¢ which does not enable the social
worker to apply his theoretical frameworks and professional
experiences in addressing children’s issues within family and
child protection¢ and because the environment of those institutions
that deal with these issues of children is more administrative than
specialized¢ and work is often related to administrative regulations
and materials Legal restrictions restrict the social worker and
his role becomes procedural only¢« which narrows the process of
positive professional practice of the social worker in dealing with
children’s problemsldentify the problems facing the social worker
in the Family and Child Protection Unit. Knowing the extent to
which social workers in the Family and Child Protection Unit
benefit from the proposed model for the professional practice of
social work.The study population and sample were represented in
the Department of Family and Child Protection in the Khartoum
Department¢ and a sample of social and psychological specialists
in the Department of the Family and Child Protection Unit. The
study relied on the descriptive approach¢ by which the data obtained
through the field Study of the research community is analyzed
in order to complete the necessary information and explain the
phenomenon. The study concluded that the absence of family and
child protection departments from the peripheral areas makes many
citizens take their rights by force¢« and the absence of departments
helps the escape of the care. And that trained and qualified social
workers and practitioners suffer from the administrative and legal
environment imposed on them¢ which will make them unable to
benefit from their experiences in treating the problems of child
victims of rape¢ and that the nature of the procedures related to
child rape is complex and takes a long time and is carried out
by administrators and police before the social and psychological
specialist.

Keywords: professional practicer social worke family and child¢ professional
interventions social worker
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Enterprise Resourse Planning System and its role in improving
the quality of small industrial projects
Mazen Badreddin Omar Al Hajj Moussa
Abstract :

The study addressed the ERP system and its role in improving the
quality of small industrial projects. The study aimed to study the concept
of ERP system and determine its components and requirements, study
the ERP system and its effectiveness as a tool to improve the quality of
tax inspection in small industrial projects, testing the role of ERP system
in improving the quality of tax estimation for small industrial projects
.the study used the descriptive method to collect data and information.
the study reached the following results : the presence of accountants and
financial managers familiar with the electronic financial management
system in the project increases the ability to improve the quality of tax
inspection , the implementation of the ERP collection system increases
project qualification and improve the quality of tax collection . the study
recommended that the tax authority should adopt modern technological
means and methods such as the ERP system when conducting the tax
accounting process with the taxpayer to ensure the speed of completion
and accuracy of calculation and raise the efficiency of tax accounting
for small industrial projects , work to make a fundamental change in
the tax work environment and prepare employees well to work with
modern systems such as the system of Enterprise Resourse planning and
educate employees on how to conduct tax transactions electronically
and indicates the benefits achieved in the case of the application the
system.

Keywords : Enterprise Resourse planning system , Information system
, Small industrial projects , Financiers .
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Inspection Safeguards in Military Law
Nazar Omer Mohammed Ahmed Yassin
Dr.Adil Agib Yagob Siam
Abstract
Inspection is to look at a place granted by law a special sanctity

to seize the tools and means that may be found in it that are useful in
revealing the truth about a committed crime. What is related to revealing
the truth of the crime and its perpetrators, so it responds to people, public
and private places, correspondence, papers, things, calls, equipment,
and everywhere according to the necessity of the investigation. We
will try, through this study, to identify the reality of conducting the
inspection in the Criminal Procedure Code and the Military Law, and
to highlight the most important guarantees granted by the military
legislator to protect the sanctity of housing and its residents. Reasons
for choosing the subject The subject of inspection in the Armed Forces
Law was motivated by a set of motives and reasons, which are: Given
the extreme importance of the search procedure, as it is one of the most

dangerous procedures that infringe on the secrets of people and infringe
on their personal freedoms. The subject of inspection is almost seen as
an old subject, but the truth is the opposite, as the inspection has a close
connection with the Criminal Procedure Code, which is the technical
technique for the application of criminal and military law, which in its
development keeps pace with the development and modernity of crime.
The importance of the topic: The importance of inspection as one of
the procedures for collecting evidence that aims to reveal the truth,
regardless of the beneficiary of it made the Procedures Law regulated
by special provisions. The legislator like the rest of the legislators,
gave powers to the competent authorities to violate these rights and
sanctity, but this authority is not based on its release. The law has
its legal framework and the Code of Criminal Procedure in its articles
organizes the most important substantive or formal conditions that must
be met in the inspection procedure to be legitimate, and it also regulates
the effects and penalties resulting from the failure of these conditions
and consequently the fate of that procedure. Therefore, the inspection
procedure requires the availability of elements for the emergence of the
right to it. In order for it to be justified, and the implementation of the
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procedure requires being briefed on the guarantees and restrictions set
forth by the Sudanese legislator, taking into account the humanitarian
aspects and considerations related to the safety of evidence control to
confront the accused.

Key words: reasons for inspection, inspection conditions and guarantees,
preventive inspection, probable causerule, inspection controls.
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Effects of Three Plant Extracts,GingerZingiberofficinale
(Roscoe), Garlic Allium sativumL.andRedPepperCapsi-
cum annuumL.Against the Adult of Red Flour Beetle Tri-
boliumcastaneum (Herbst) (Coleoptera, Tenebrionidae)

Ebtisam M. Bashir Department of Plant Protection and En-
: vironmental Studies, Faculty of Agri-

culture, Al Zaiem Al Azhari University
-ABSTRACT:

Laboratory studies were conducted in the lab research of
faculty of agriculture, University of Al zaeim Al azhari, Sudan,
Khartoun North to evaluate the efficacy of water and powder ex-
tracts of three plants Zingiberofficinale , Allium sativum and capci-
cumannuumagainst the adult stage of red flour beetle Tribolium-
castaneum and estimating the percentage of the insecticidal and
antifeedant effect for the following concentrations 5% and 10%
for water extracts and 0.5g, 1g and 2.5g for powder extracts. The
experiment was carried out in a completely randomized design
(CRD) andeach treatment was replicated fourtimes within24, 48
and 72exposure hours.The results showed no significant insecti-
cidal effects of 5% plants water extract in all treatments after 24
and 48 hours but more efficacious significant differences between
treatments and Ginger which cause 26% mortality after 72 hrs.
Also result showed moderate effect of Ginger andGarlic at 10 %
concentration for mortality with value 45% and 39% respectively.
The results indicate that Ginger andGarlic powders at the same
concentration (1g) the most toxic plant and Red pepperthe least
toxic one,which caused adult mortality of 5%, 6% and1.33% re-
spectively after 72 hrs. Significant differentwas observed between
all treatments and control in 0.5g concentration after 72hrs of ex-
posure. Also result showed excellence effect of Ginger powder at
concentration 2.5g asantifeedant effect with the flour weight loss
value 0f4% while the value for Garlic and Redpepper fruit pow-
ders at the same concentration were 5% and 8.33% respectively.
Keywords: Triboliumcastaneum, antifeedant, Zingiberofficinale,
mortality, adult stage
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Effects of Three Plant Extracts,GingerZingiberofficinale (Roscoe), Garlic Allium sativumL.andRedPepperCapsicum annuumL
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INTRODUCTION:

Wheat is a major cereal in Sudan after Sorghum. The grain
and its products are exposed during periods of storage to damage and
loss of weight and poor quality due to several factors.Wheat flour is
subject to the attack and suffers heavy losses during storage due tos-
everal storage pests the most important one is the Red flour beetle
Triboliumcastaneum(Herbst) is a cosmopolitan in distribution and
consider as one of the key pests of stored grains and stored products
throughout the world[1]. Both the adults and grubs cause serious
damage to most kinds of grains including flour and dried fruits.In the
Sudan considerable damage of flour beetle occur during storage due
to the attack by the Red Flour Beetle Triboliumcastaneum.

Control and protection of stored grains and the products
from insectdamage is mainly depends on synthetic pesticides,
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one of the most prominent methods of control the use of fumigant
gases.Synthetic chemicals have numerous negative effects on hu-
man health and non-target beneficial organisms[2]. Therefore, spe-
cialists in the fight against insect stores to find alternatives to this
method, including Botanicalslike Datura, , Eucalyptus, Neem, and
many othersplants belonging to the families of Annonaceae, Aster-
aceae, Apiaceae, , Cupressaceae, Lauraceae, Lamiaceae, Meliace-
ae, Myrtaceae, Poaceae, Piperaceae, Rutaceae, and Zingiberaceae
were reported as promising sources of botanical insecticides[3]a
promising source of pest control and can be grown by farmers with
minimum expense and extracted by indigenous methods. These
botanical materials can be used as an alternative to chemical pesti-
cides and will be very helpful in minimizing the undesirable side
effects of synthetic pesticides.

The present study aims to:

Evaluatethe effect of powder and water extractfromthree
plants namely, GingerZingiberofficinale (Roscoe), Garlic Allium
sativumL.and RedPepper Capsicum annuum L on the percentage
of adult mortality and antifeedant effect against the red florubeetle
TriboliumcastaneumHerbst.

Materials and Methods
1. Mass Culture of the Insect

The adult individuals of the Triboliumcastaneumbeetle were
collected from the infected wheat flour obtained fromdifferent
stores inBahri,Khartoum state. The samples werekept in a large
glassjar contain clean, undamaged wheat flour forfeeding the in-
sect andcovered with a muslin cloth and stored at lab tempera-
ture(35°C&70 % relative humidity) at the lab research of Agricul-
ture, University of AlzaeimAlazhari, KhartoummNorth, Sudanfor
three months so as to produce a pure culture to the experiments.
2. Preparation of the Plant Materials

GingerZingiberofficinale,Garlic Allium sativum and Red
Pepper Capsicum annuumobtained from Bahri local market were
used.
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2.1Preparation of plant powders
The plant samples were washed, shade driedfor 3 days and ground
to a fine powder with an electricBlender and each sample were
kept in largetightly closed glass jar tile using.
2.2Preparation of Plant water Extracts
The water extracts of Gingerrhizomes, Garlic and Red Pepper
fruits were prepared by adding 5and 10grams of the powder pre-
pared as aboveto 95and 90 ml of tap water in two conical flasks
respectively. The mixtures were thoroughly shaken by hand for ten
minutes and kept in the laboratory for 24hrsand filtered using filter
papers(5 cm).The volumes were completed with water to 100ml to
obtain 5% and 10% (w/v) concentrations.The extracts were kept in
cleaned flasks and used for the mortality experiments.
3. The experiment

Three laboratory experiments were conducted from June
to November 2021 to study the effects of the water and powder
extracts of three plants, Zingiberofficinale , Allium sativum and
capcicumannuumin mortality and weight loss of wheat flour due
to T.castaneum feeding. The experimental unit was a plastic cup
measuring (20x25x8cm) andcovered by a fine mesh cloth for vene
tilation (Plate.1).All experimentswere arranged in completely ran-
domized design (CRD) with four replicates. The control was kept
untreated.

Plate. 1 theexperimental units

3.1Testing the effect of plant water extract 5% and 10% on the
percentage of adult mortality
32 plastic cups were prepared (16 were used for eachexperiment).
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Four cupssprayed with 5% and another foursprayed by 10% con-
centrations of plant extracts, and a fourth one was treated with tap
water and used as control.The towconcentrations (5% and 10%)
were evaluated in separate experiments.Treatedcups were left to
dry for 5 minutes under room conditions.Eachcupsupplied by 10g
of clean wheat flour(measured by an electronic sensitive balance)
and newly 10 adult insects were introduced.The adult mortality
was recorded after 24, 48 and 72 hours.

5.2 Testing the effect of plant powder extract at0.5 g and 1g on
the percentage of adult mortality Bioassay

32 plastic cupsused for this experiment, each containing 10g of
wheat flour were treated with two different Weights of powder
(0.5g and 1g) of each plantsand thoroughly shaken to ensure ad-
equate mixing, and a fourth cup was used as untreated control.10
newly emerged adult released in each cup. The different Weights
of powder (0.5g and 1g)were evaluated in separate experiments
(16 cups were used for each experiment with a set of untreated
control). The percentage mortality of adults was taken after 24, 48
and 72 hours.

5.3 Testing the Antifeedants effect of plant powders on the adult
10g of wheat flourfree from pest injury was mixedwith 2.5g of
three plant powder and10 adult insects were released in three cups
and fourth one was used as control. The weight of flour was taken
after 24, 48 and 72 hours to determine the weight loss.
Statistical Analysis

Treatments were arranged in a complete randomized design. Each
treatment was replicated four times. Data were subjected to analy-
sis of variance (ANOVA) and the means were separated using the
least significant difference (LSD)[4].Gomez (1984).

Result

1. The effect of plant water extracts 5% on the percentage of
adult mortality

In figure.1 the results showed no significant insecticidal effects of
5% plants water extract in all treatments after 24 and 48 hours but
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more efficacious significant differences between treatments and
Ginger which cause 26% mortality after 72 hrs.

30

25 =

o e
. )l

/ —
; s

T
Control Red pepper Garlic Ginger

Mortality %

Treatments

Figure 1. Mean percentage mortality of 7riboliumcastaneum adult
after treatment with5% Ginger, Garlic and Red pepper water ex-
tractat 24, 48 and72hrs

2. The effect of plant water extracts 10% on the percentage of
adult mortality ' .
Data are listed in ﬁ%.2 showed moderate effect of Ginger and Garlic at
concentration 10% for mortality with value 45% and 39% respectively.
The maximum mortality value in the case of Ginger was 45 after
72 hours of exposurecompared with red pepper and control which
causes 10& and 5% consecutively.
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Figure 2. Mean percentage mortality of 7riboliumcastaneumadult
after treatment with 10% Ginger, Garlic and Red pepper water ex-
tractat 24, 48 and72hrs.
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3. The effect of plant powder extract at 0.5 g on the percentage
of adult mortality

Figure (3) clearly demonstrates various degrees of the lethal effect
of the three plant after treatment. The results obtained showed that
significant mortality among adult could be observed after applica-
tion of 0.5 g concentration. Ginger extract was the most potent at the
test rate which caused 28% mortality of adult after 72 h of treatment.
This followed by garlic that evoked 23% weevil mortality. the least

toxic was red pepper that caused 5% mortality of adult.

30
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Mortality %
ownE o n
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T 1 T
Control Red pepper Garlic Ginger
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Figure 3. Mean percentage mortality of 7riboliumcastaneumadult
after treatment with 0.5g Ginger, Garlic and Red pepper powder
at 24,48 and72hrs.

4. The effect of plant powder extract at 1 g on the percentage
of adult mortality of

Highest mortality was observed in ginger and Garlic powders at
the same concentration (1g) which caused adult mortality of 34%
and 30% respectively after 72 hrs. Control and Red pepper showed

the least mortality rates(2% and 6%) respectively (Fig.4).

-4

Mortality %

AR

mT2

Control Red pepper Garlic Ginger

Treatments

Figure 4. Mean percentage mortality of 7Triboliumcastaneum adult
after treatment with 1g Ginger, Garlic and Red pepper powderat
24, and 48 and72hrs
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5. theAntifeedants effect of plant powders on the adult

Data illustrated in table.1 displayed the effects of powder ex-
tracts in food consumtion of 7. castaneumafter treatment. pow-
derextract had a marked antifeeding effect, inhibiting adult feed-
ing completely in all treatments.There was significant different
between the three plant extract on the consumption especially 72
hrs. after treatment where the consumption value average 4.0, 5 ,
8.33 and 9.01 treated by ginger, garlic , red pepper and control re-
spectively. In most cases some adult were observed crawling away
from the treated flour, suggesting the presence of repellent effects.

Table 1: the weight loss of wheat flour by Triboliumcastane-
um after treated by 2.5g powder of ginger, garlic and red pepper at
24, 48 and72hrs

R Weight loss(g)of wheat flour after treatment
24 48 72
Control 0.66a 2.20b 9.01b
Red pepper 0.90a 1.80b 8.33b
Garlic 0.35a 1.90a 5.00a
Ginger 0.50a 1.40a 4.00a
LSD 0.72 0.51 0.54

The means followed by the same letter (s) in thesame column
are not significantly different at (P < 0.05)according to LSD
Discussion

The use of synthetic pesticides have caused serious problem
in the environment, these problems include contamination of the
biosphere, toxicity to man, animals, beneficial insects and other
non-target organisms. These problems had drawn the attention of
public and policy makers to development of bioinsecticides as a
viable pest control strategy in recent years[5], based on soft insec-
ticidal chemicals of low environmental persistence, highly specif-
ic, cheap, available and bio-degradable. The promising sources
are the natural products such asjatropha, neem, garlic, gingerargel.
Many plant extracts may be used for protection of stored product
pests as they constitute a rich source of bioactive chemicals[6].
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This experiment was conducted in order to determine the in-
secticidal activity of three plantZingiberofficinale(Roscoe), Gar-
lic Allium sativumL. and Red Pepper Capsicum annuum L. used
on Triboliumcastaneum. In all cases, considerable differences in
insect mortality and antifeedant effect were shownwith different
plant extracts.

figure 1 and 2 showed the effect of Ginger, Garlicand red pep-
perwater extracts. They indicated that no variation in percentage
mortality was noticed between the different treatments in 5%con-
centration against the adultof T castaneumbut more efficacious
significant differences between treatments and Ginger which cause
26% mortality after 72 hrs.Similar results were reported by[7]who
found that at the highest concentration of(6%) Z. officinale was
found to be comparatively toxic and killed 9.81%to 22.05% of the
Triboliumconfusumlarvae after 24 and 96 hrs. Also result showed
moderate effect of Ginger and Garlic at concentration %10 for
mortality with value 45% and 39% respectively.These findings
consisting with the findings of[8]who found that the concentra-
tions (5%, 10% and 15%) of the aqueous extract of Pimentadioi-
caand Allium sativum added to semolina, caused the highest mor-
tality in the saw-toothed grain beetle Oryzaephilussurinamensis.
these lethal effects of ginger and garlic water and powder extracts
on adult of 7. castaneum, in the present study, may be attributed to
the feeding inhibition which usually leads to continuous starvation
and subsequently death.

The results have demonstrated that Ginger and garlic have
proved to be an effective botanicalagainst the 7. castaneum when
mixed with wheat flour at a rate of 0.5 and 1g, these findings are
in accordance with earlier studiesby[9]Epidiwho confirmed that
the garlic and ginger have been proved to be insecticidal against
SitophiluszeamaisMotsch (Coleoptera: Curculionidae) and 7. cas-
taneumwhen mixed with seed.

Remarkable differences were found in flour weight among dif-
ferent treatments. It is clearly that there was appreciable reduction
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in flour weight treated by ginger, garlic and red pepper compare to
control. At the end of 72hrs of experiment, mean weight loss from
original weight of 10 g was 9.01g for untreated wheat flour, 8.33g
for red pepper,5g for Garlic and 4g for Ginger. Similar result found
by [10] who found that the 7. castaneum was clearly demonstrated
by the significant reduction in weight of the untreated groundnut
seeds compared with the treated by the powder extract of Zin-
giberofficinale (ginger), Vitexgrandifolia (Vitex) and Dracaena
arborea (dragon tree) at 5g, 10g, and 15g/500g seeds. Also result
agree with [11] who foundthatthe extracts of Ginger caused the
strongest feeding deterrency against the Callosobruchusmaculatus
with percentage feeding index of 48.3%. The order of the anti-
feedant potency of the extracts against C. maculatus after 5-hour
exposure was Z. officinale (43.9%), > X aethiopica (48.3%) > C.
millenii (59.9%) > A. sativum (61.6%) > M. myristica (64.9%)

Smaller weight loss may be gain due to not only reduction in
food intake, but also to the poor utilization of food resulting from
some physiological damage.
Conclusion and recommendations

The outcome of the study revealed that the aqueous and pow-
der extracts of the botanicals might be useful as store insect con-
trol agents. All tested plant extracts were effective to some de-
gree in reducing the number of 7. castaneium . The results of the
present study indicated that by considering the mean mortality as
a main index, Zingiberofficinaleproved to be the most effective of
the three test plants materials against the 7.castaneium. However,
furtherresearch experiments should be conducted to evaluate the
effects higher concentrations of these plantsand effective methods
for stored pest management.
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Abstract:

This study has been carried out in the area located in the
south of Khartoum city and some parts of Gezira state, which
1s situated between latitudes 15.251 N, 15.567 N, and 32.502 E,
32.922 E. The main objective of this research is to detect the effect
of water quality on wells design, productivity, and sustainability.
The groundwater in the study area occurs mainly in the Nubian
sandstone and Gezira formations, in the porous parts, and can be
separated into two aquifers: the upper aquifer zone and the lower
aquifer zone, which are separated by thick layers of mudstone of
different thicknesses, especially in the industry area (soba). For
the purpose of this study, samples were collected from nine water
wells and analyzed chemically and through a sieve analysis test.
The testing results revealed that the south Khartoum basin has been
polluted and has salinity in the upper zones with fit groundwater
in the lower aquifer. As for the results of the sieve analysis, it was
shown that the lower part of the aquifer has a very good gradient.
The result of the study achieved the proper water well design for
the basin and will be of good assistance to designers and decision-
makers for future water projects. This study was conducted in the
period between (12/05/2021 to 05.09.2022).

Keywords:New concept, Sieve Analysis, Poorly grade, Groundwater
quality, Aquifer Materials, Saline zones.
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1.ntroduction :

In the field of groundwater hydrology, major attention has been
devoted to the development and application of aquifer hydraulics
and well design but unfortunately, much less consideration was
given to the quality and aquifer protection against pollutions.
Although substantial effort may be expended on aquifer testing and
computations to quantify the groundwater withdrawal, successful
operation of the system may not be achieved if the well is not
properly designed. This lack of attention to proper design can
result in inefficient well and unfit drinking water and improper
isolation of contaminated and saline zones.

The proper well design depends on type of aquifer formations
is it loose, fine, course, gravelly or in cracks , the characteristics
of the upper , lower zones of the targeted aquifer, aquifer type
(confined or unconfined) ,grain size and water quality. Well design
in basement complex rocks in which the formations is stable no
need for casing used as an open whole design, only casing installed
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on the surface as a conductor. If water is corrosive plastic casing
can be used while steel casing is used for fresh water.

A quantitative description of soil particle size (PSD) is important
for soil structure research (12). The proper selection of slot opening
in relation to the sizes of aquifer materials (7).

The size of the screen openings in most type of geological
formation varies depending mainly on the nature of the geological
formation and the development of the aquifer or artificial gravel
pack (fig2). When naturally developing water wells, the size of
the screen opening (slot size)is chosen based on graduation of
sizes of the grain samples representing the water producing layer
that is obtained through the result of the sieve analysis (fig2)
by maintaining and remaining. The aquifer materials retained
about40% and allowing 60% to pass through the screen during the
pumping and development process. But if the size of slot size of
the screen is large oversized greeter than recommended, then the
screen definitely enter the components of the fine aquifer materials
are inside the well and thus it become very difficult to clean the
well water from those sand .On the other hand, if the size of the
screen opening is smaller than the size recommended, in these
case, water flow 1s more decrease in the well, and, as a result, there
1s more decline in the water level, it is called more head loss, in
addition to corrosion of well filters because of this resistance. The
amount of slot size in the screen should not exceed 30 — 40%o0f
the surface area of the screen in order to maintain a low speed for
entering the water to the screen about(0.03 m/sec) or less, where
the friction between water and slot size in the screen at this speed
is negligible. It is important to take in consideration the upper and
lower zones quality to make design which can achieve fit ground
water quality.

2- Objective of the study:

This study aimed to detect whether design need for isolation
of the polluted and saline zones to protect the aquifer against
contamination and salinity, selection of appropriate construction
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materials (casings), performance and cost effectiveness, and proper
size of screen slot openings

- The main purpose is to detect the proper well design with
good ground water quality.

- From the laboratory, the samples were collected and
tested for chemical test, was determined using the WHO
and Sudanese standards.

3 —MaterialsandMethods:
3.1- study area

The area is located in south Khartoum city and some part
of North Gezira state, which is situated between latitude 15.251
N, 15.567 N and 32.502 E, 32.922 E (Fig 1), the area located
between the two Niles White Nile at the western boundary and
the Blue Nile at the eastern part occupying a surface area of about
788.33km?. The water resources availability is highly increased and
increasing water demand make the water resources management
extremely important for sustainable development. The geological
characteristics of the study area is mainly consists of three zones
upper and lower Gezira formations and Nubian sandstone (9).
Table 1: Geologic Sequences in the Study Area.(5)

Age Formation | Lithology é:)erage thick.
Gravels, sands,
Quaternary | Upper Gezira z?:dsyan d 11;112’
to Recent | formations 4 . 10-65
Pedi plains,
alluvial  fans
Gravels, sands,
By to sandy clay,
middle Lower Gezira | clays and 120-400
Tertiar formations limes. Medium
y to course sand,
course __sand
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Average thick.
(m)

Age Formation | Lithology

Sandstone,
siltstone, Clay

Mesozoic- | Nubian Fm. stone and

Cretaceous

conglomerates. | 400 - 900

Fans and
Plavascg

STNI0E

Figure (1): Location Map of the Study Area.
Source: Water resources Assessment and Development project
in Sudan (WADS).April 1989.
4-Data Collection:
- Collection of water samples:

Nine samples for this study were collected from different
boreholes in the study area and analyzed for physical and chemical
analysis (Table 1).

The samples for this study were collected in poly ethylene
bottles for chemical analysis in 250ml sterile-glass bottle. They
were taken to the laboratory (at ambient 25C°). Then the samples
were immediately analyzed.
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4.1-Sampling methods for physical and chemical analysis:

All precautions were considered to collect samples which are
representative as far as possible of the water to be examined in
accordance with methods of laboratory test of water.

The water samples collected for chemical and physical
analysis were used to determine PH, color, temperature, turbidity,
odor, total hardness, total alkalinity, nitrates and TDS as the
followings:

The containers (new, clean, plastic bottles with screw cap, 2.5
liter) were used.

The container was gently washed by distilled water firstly,
and then filled with water samples.

The water samples of groundwater were taken from the source
directly via nozzle or tap near the source, before it flows through
the network distribution system.

4.2- Methods of analysis:
PH was measured by PH meter, electrical conductivity (EC) was
measured at temperature 25C° by conductivity meter. Potassium

K*K™*) were obtained by 543 nm flame photometer.Bicarbonate
(HCO:s) was determined by titration against HXL (0.012 N) to PH
4.5 using methyl orange as an indicator.Total hardness (TH) was
obtained by calculation from [Ca] ~ (2+) and [Mg] ~(2+)
determined concentrations.Nitrate (NOs) was determined by
Cadmium reduction method. NOs is reduced almost quantitatively
to nitrite (NO:z) in the presence of Cadmium(10).
5- Steps of Designing a Well:

The following steps should be followed so as to design a well:

Determine depth, minimum well diameter of borehole, screen
and filter characteristics
3.1- Length and types of Casing:

Thelength of the upper casing is controlled by the requirements
of the pump and aquifer depth beside water quality and type of
formations to be drilled. If the formation is stable, casing can be
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inserted only on the depth of the upper lose formations as open
hole design. If water is corrosive plastic casing is preferred. The
specifications for the steel casings are designated by letters and
numbers. There are several such specifications, but the ones most
likely to be used for water well casing are ASTM A-120 and A-53
(6).
5.2-Selection of Gravel Grading
v' The aim is to identify the material which will stop
significant quantities of material moving into the well while
minimizing energy losses. Artificial gravel packs are used
where the aquifer material is fine, well-sorted or laminated
and heterogeneous. The size of gravel pack is chosen by
sieve analysis .In practice, the size of gravel pack reaches
about five times than slot size, and according to (2) gravel
pack is chosen by properties available.
The normal approach is to use a filter pack when:
- The uniformity coefficient < 3;
- The aquifer is fine, with D10 of the formation < 0.25 mm.
- Effective size> 0 .01
5.3- Natural Gravel Packs
These are produced by the development of the formation
itself. Development techniques are used to draw the finer fraction
of the unconsolidated aquifer through the screen leaving behind a
stable envelope of coarser and therefore more permeable material
(fig.2).
6- Standard grain size:
Particular grain size characteristics of the aquifer:
Dx: The sizes of particles such that x percent is smaller, i.e. (100
— X) percent is retained.
Uniformity coefficient: Ratio of the D40 size to D90 size of the
material (low coefficient indicates uniform material).
Uniformity coefficient = D40/ D90.
Suitable aquifers are coarse grained and ill sorted, generally with
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a uniformity coefficient greater than 3.

Slot size recommended for the screen is between D10 and D60
(often D40). Choice of slot size is then dependent upon the
reliability of the sample and nature of aquifer.
6.1-Diameter
The diameter casing and screen must be large enough for the pump
to be a comfortable fit, making. In general, the vertical velocity
within the well casing needs to be less than 1.5-2 m/sec to minimize
well losses.

Figure (2) Natural development removes most particles near
the well screen that are smaller than the slot openings, (4).
6.2- Well screen slot openings:

The selection of the screen slot sizes is based upon the
aquifer or filer pack material grain size distribution (1) . The
slotted sizes have been used to provide sand control in much water
well, sometimes fine slots clogged by small sand and silt particles.
Theoretically, the slot size should be as wide as possible. The
width of these slots is normally made as small as mechanically
practical so that they will retain a large fraction of the formation
and as much as possible (2). In practice, the values of slot opening
vary from low as 0.2mm to large as Smm.

The shape of slot openings is different shaped wire, which is
carefully slot (wound) so that there is a continuous gap between
wires. The shape of slot size in horizontal and vertical formers
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placed around the internal diameter of the screen. Wire wrapped
screens have the advantage over a slotted liner that the gap between
the wires can be made smaller and be held to the target value with a
much greater accuracy; allowing the screen to retain finer-grained
formations than the slotted liner (8).

Screen slot openings are determined based on the nature of aquifer
and the sizes of formation granules that are mechanically analyzed
in the laboratory (Fig 3) . After drawing the sample curve from
plotting the values of the sieve opening on the bases of granular
size on the horizontal axis and the corresponding percentage of
the cumulative retained weights or cumulative pass by vertically
on semi-log paper.To choose the appropriate aperture size for
the well screen, the is chosen on the percentage of cumulative
retained weight ratio curve that intersect line 40-50 percent on the
vertical axis for the purpose of retaining fine and homogeneous
composition materials, or the corresponding size of the ratio may
be chosen between 30-50percent to reserve the course grained
composition. Generally, we find that the diameter of the slot size
ranges between 1-6mm.For classifications If the value of( Cu) <
Sthe formation is poorly grade sand and If the value of( Cu > 5the

formation 1s good grade sand (3).
e*-"l’:‘ii
=20 mrr“"'“"‘

Figure (3) .A set of standard sieves are suitable for the classification
oflose sediments.
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7- Results and Discussions:
Sieve analysis test:
Table (2)Shows thesieve analysis data for Safola, samplel (From

Field data)

An effect of groundwater quality on wells design in South Khartoum

Test in accordance with AASHTO st - (200-460)
Design (T27-84) ) ft
Date: 30.08.2022 Long. 32.652684
Safola.
Location: N Lat. 15.450178
South.
Sudan T
ota
SampleNe [ Sample (1) - 302.1gm
No Sieve Size | weight o, Cumulative
(mm) (gm)
1- 1.41 53.3 17.66 17.66
2- 1.00 24.3 8.05 25.71
3- 500 73 24.18 49.89
4- 250 101 33.46 83.35
5- 125 43.1 14.28 97.63
6- 62 5.1 1.68 99.31
7- PAN 2 .66 99.97
Total 301.8 99.97
Table (3)shows the sieve analysis data for Safola, sample2 (From
Field data)
Test in accordance with AASHTO Sisin: (900-1125)
Design (T27-84) ) ft
Date: 30.08.2022 Long. 32.652684
Safola.
Location: Khartoum Lat. 15.450178
South. Sudan ol
ota
SampleNe | Sample (2) sl 304.39gm
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No Sieve Size | weight o, Cumulative
(mm) (gm)
1- 1.41 44 4 14.60 14.60
2- 1.00 19.1 6.28 20.88
3- 500 86 28.28 49.16
4- 250 111.5 36.66 85.82
5- 125 35.1 11.54 97.36
6- 62 6.68 2.19 99.54
7- PAN 1.3 42 99.97
Total 304.08 99.97
Table (4)Shows the sieve analysis data for Salama, samplel (From
Fielddata)
Test 1n accordance with AASHTO Design
(T7-84) Depth (400-440) ft
Date: 30.08.2022 Long. 32.287502
Salama.
Location: Khartoum Lat. 15.480508
South, Sudan —
ota
SampleNo Sa‘tmple .(1) - weicht(om) 291.78gm
e Sieve Size weight % Cumulative
(mm) (em)
= 1.41 123.27 42.37 42 37
2- 1.00 25.55 8.78 51.15
3= 500 65.30 22.44 73.59
4- 250 56.34 19.36 92.95
5= 125 16.18 5.56 98.51
6- 62 3.22 1.10 99.61
7- PAN 1.05 .36 99.97
Total 290.91 99.97
Test i accordance with AASHTO Design )
(T7-84) Depth : (805-850) ft
Date: 30.08.2022 Long. 32.287502
Salama.
Location: Khartoum 15.480508
South. Sudan
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SampleNo Sample (2) 306gm

No Sieve Size weight 9 Cumulative
(mm) (gm)

1- 1.41 109.9 35.93 3593

2- 1.00 28 9.15 45.08

3- 500 58 18.96 64.04

4- 250 57.3 18.73 82.77

5- 125 40.46 13.22 95.99

6- 62 10 3.26 99.25

7- PAN 2.20 71 99.96
Total 305.86 99.96

Table (5)Shows the sieve analysis data for
Salama, sample2 (From Field Data)
' 4). Shows Sieve analysis oraph _

0.001
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7.1-Calculations:

* locationNe (1) Safola. Sample Nel...Depth(200—460) ft:
From the graph:

1- Effective grain size, reading 90%=0.9

2- Uniformity coefficient (Cu) = 2 2222=(Cu) =2 =72
Reading 40% = 0.65

3- Slot  size= 20 = R = 0.026%0.030
4- Gravel pack = é"u*"ﬁ%‘“ §720.3320 3376 ~0.2mm

D 70=0.33
* locationNe (1) Safola. SampleNe2...Depth(900—1125)ft :
1- Effective grain size, reading 90%=0.9

D40 D40 0.620.62

2- Uniformity coefficient (Cu) = = =.68
D90 D90  0.900.90
3- Slot size= 20— = 230 (.02480.030
4- Gravel pack = EH B 7026'69+0.34=02326 ~0.2mm
D 70=0.34

* locationNe( 2) Salama. SampleNel...Depth(400—440)ft :
1- Effective grain size, reading 90%=0.28
D40 D40 _1.501.50

2- Uniformity coefficient (Cu) = e =5.35

D40=1.5

3-  Slot size= o0 D30 23T 0.060.040
4- Gravel pack = Cu* oA 2"53?#&?9:%?1 5z3mm

D 70=0.59

* JocationNe( 2) Salama. Sample Ne2...Depth(805—850)ft :
From the graph:

1- Effective grain size, reading 90%=0.17
D40 D40 _ 0.620.62

2- Uniformity coefficient (Cu) = rr—— — p— 1?—3.64
D 40 = 0.62 .
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3- Slot size=—0 220 __ _ 002062 _ , 0248~0.030
I5factorl5factor 25 125

4- Gravel pack = Cu* D 70% = 3.64%0.39=1.41 =<1.5Smm

Reading 70%=0.39

8-Results:

Table (6) Showstheresult of grain size analysis (From sieve

analysis data):

| o Uniformity Slot Gravel
Ne | Location Saﬁp e graii:tsli‘;z coefficient | Size | packing
(Cw) (mm) | (mm)
1 Safola 1 0.9 72 30% 0.2
2 0.9 0.68 30% 0.2
2 Salama 1 0.28 5.35 40% 3
2 0.17 346 30% 1.5

Table (7) Shows thesummary of classifications and grades
(From sieve analysis data):

Location Shvall Soil fractg):npercentage Classification
SampleNe Depth (Ft) | Course | Medium | Fine | V.Fine
1 200--460 150.6 101 43.1 7.1 Poorly grade sand
2 900--1125 149.5 111.5 351 | 7.98 Poorly grade sand
Table (8) Shows the summary of classifications:
. i Soil ﬁact{é)élnnercentage Classification
SampleNe Depth (Ft) Course | Medium | Fine | V.Fine
1 400—440 | 214.12 | 5634 | 1618 | 427 Go‘;‘ingfde
2 805—850 | 195.90 | 5730 | 40.46 | 12.20 Po"fg’nﬁmde

8.1-Water quality analysis results of the nine well samples, the following
Summary is given in tables.
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Table (9) Shows theWater wells quality Data.(From lab Data).
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Table (10) Shows the degree hardness in water (4)

Description Hardness (mg/l) caco,
Soft water —
Moderately hard water 61 -120
Hard water 121 — 180
Very hard water 181 — 500
Extremely hard water 500 — above
Table (11) Shows the Drinking Water (WHO) Standards 2010.
(11):
Parameter Levels likely to Give
No Rise to Consumer
Complaints
Inorganic Constituents: )
Aluminum 0.2 mg/L
Ammonia 1.5 m/L
Chloride 250 mg/L
1 Hydrogen Sulfide 0.05 mg/L
Iron (total) 0.3 mg/L
Sodium 200 mg/L
Sulfate 250 mg/L
Total Dissolved Solids (TDS) | 1000 mg/L
%inc , 1 _ | 5mg/L
) rganic  an nonorganic Completely free
component
3 | Dissolved Oxygen at 25° ¢ 8 — 5 mg/L
4 | Electric conductivity at 18° ¢ 0'000.4 m1c2r0 e
Thermal conductivity at 40.8° cenfypeter
5 . ] 1.555 Watt/m®
6 COpt1cal reflection factor at 20° 1.33 unit
7 | Vapor Pressure at 20° ¢ 17.62 millimeter
8 | Dissolved CO, 25° ¢ 2 -3 mg/l

9-Discussions:

The discussions resulted in the following facts:-
9.1-From sieve analysis test, table (6):
e Because the effective grain size ranged between0.2to 0.9 which

02023 pliy- 41444 ayilidl  saloa - gpirellg rolill a2l - 1gim g1y G080 drole -,ojl.fi.ll alag, m




Bashir M Elhassen -Adam K Mohammed- Bakhit Ibrahim Bakhit

is greater than 0.1 the well screen is needed for artificial gravel
packing which is ranged between 0.2mm to 1.5mm.

- The uniformity coefficient Cu in well number one is 0.7 which
less than 5 that indicates the aquifer formations is poorly grade
,while in the well number two the uniformity coefficient Cu value
1s 5.35 which greater than5 ,so the formations is in good grade.

- Commonly and practically the slot size varying from 0.2mm
toSmm, so because the result of slot size in both tested wells is
ranged between 0.30mm to 0.40mm ,so using of screen with slot
openings 0.40mm is highly recommended.

9.2-From water quality test,table (9):

Highly amount of TDS (1800, 2303and2571 PPM) Shown in
Shallow wells depths(119,122 and106m respectively). Table (11)

- Low amount of TDS (496,590and 594PPM) Shown in deep wells
depths (191,236 and250m respectively).

- Iron appears in deep depths ranging from183m to 250m which
indicates the characteristics of Nubian sand stone formations.

- Highly amount of Total hardness TH (410, 285and266) Shown in
Shallow wells depths(119,106 and85m respectively).

- Low amount of Total hardness TH (72, 110and104) shown in deep
wells depths(250,122 and191m respectively),table (10)

- PH value in permissible limit (7.5, 7.6and7.7) appear on deep
depths which 1s(201, 236and250 m respectively ) while high
value shown at shallow depths(8.2, 8.6and7.9)with corresponding
depths(85, 119and106 m respectively ).

- The amount of potassium K (120 mg/1) is high in shallow depth
85Sm.

- The amount of nitrate NO, (13) is high in shallow depth 106m
while low amount

(1 mg/l) shown in deep depth (201m).

- All above parameters are helps to get proper design and sustains
highly ground water quality and highly well life.

- From the above results the upper aquifer is subjected to
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contaminations and salinity which affects the ground water
quality for all consumptions, while the lower zones is fit for
human, agricultural and industrial consumptions.

10- Conclusions:

Groundwater is significant resource for human consumption and
its preservation in term of its quality and for future generations
is of utmost importance. This study combined between sieve
analysis test method for aquifer formations and water quality
test to determine the water bearing formation grade and water
quality result to ensure good well design and fit water forhuman
consumptions. The main important findings are listed as below:

1. Minimum distance between wells must be at least 200m to
avoid wellinterferences.

2. The location of water wells must far enough from existed
source of pollutions.

3. Drilling and designing water wells supposed to be in lower
zones on depth more than 200m with screen slot opening 40%
with gravel size 1.5mm.

4. Sealing of the upper aquifer from (0 to 125m) through
cementing job to prevent the percolation of contaminants and
salinity to the lower aquifer is highly recommended.

5. Proper backwashing with proper gravel packing is
recommended.
6. For good inserting of the gravels the diameter of borehole should
be with twice of the recommended diameter of final casing.
Starting water well Development must be urgent.
The depths of salinity and contaminants must be identified
through geophysical logging to detect the zones of salinity
and pollutions to protect the lower aquifer.
9. Good and close supervisions must be done for collecting
samples and registering the penetration rate to assist the
designer to correlate the data from logging with lithological
descriptions and penetration rate if no samples were to be
carried out.
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Abstract:

Existing medical structures forpatients’ information storage
are not scalable sufficient for the increasing range of sufferers and
applications cloud computing is a promising platform for medical
information systems in order to reduce costs and improve acces-
sibility. Cloud computing concept is becoming one of the popular
IT infrastructures for enabling medical information system integra-
tion and sharing. The assurance of the pleasant of statistics used in
healthcare systems is an urgent need to assist the continuity and first-
rate of care. Identification of records exceptional dimensions in
healthcare clouds is a difficult issue as data pleasant of cloud-based
health information structures occur some problems such as the ape
propriateness of use, and provenance. The objective of this study
is to explore the recent state and developments of cloud computing
in healthcare area in term of implementation, benefits, challenges
and future directions. This study provides the importance of cloud
computing for the medical and health information system practical
usage. It shows how cloud computing deliver and contribute tob
wards in the medical and healthcare system. The outcomes of this
study assumed that human factors are very important, especially or-
ganization support which others considered as significant.

Key words: medical information system, healthcare, cloud comput-
ing, patients’ information.
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Introduction:

Cloud computing is the transfer of computing as a carri-
er alternatively than a product, whereby shared resources, soft-
ware program and information are furnished to computer  sys-
tems and other devices as a utility over the Internet. Cloud
computing gives computation, software, information access, and
storage services that do now notrequire end-user understand-
ing of the bodily location and configuration of the device that of-
fers the services. Parallels to this thinking can be drawn with
the electrical energy grid, wherein end-users have strength with-
out wanting to understand the thing devices or infrastructure re-
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quired to provide the service [1].

As healthcare equipment provides proper monitoring and pa-
tient health records are shared and collected utilizing cloud comput-
ing services like (SaaS, which stands for storage as a service, cloud
computing and health monitoring are increasingly being used in
tandem. Recently, IT resources and services are employed on a dai-
ly basis on a larger scale in all sectors, including stock, education,
the military, gaming, agriculture, and healthcare. The demand for
IT employment services has increased since the IT sector provides
services in a more authentic and practical manner than the conven-
tional one. There is now no precise overview of stream research,
regardless of various means of scattered registration in clinical con-
sideration. This paper’s motivation was to ascertain the situation of
research and the assessment of future of cloud services [2].

Distributed computing assumes the vital phase in the disci-
pline of clinical services as it gives the volume of offices, for ex-
ample, digital medical help, smart cloud prepared gadgets, insert-
ing away the medical records, on-request house on pay-more only
as prices occur model, and several appreciably greater facilities
[3]. Through distributed computing, there will be ease of series or
transferring of patient’s health record very easily, thru which
one can retailer not only the money and time but the gas also.
Keeping the current situation in mind, due to pandemic most hu-
mans are no longer allowed to gather at the equal time at the
hospital, which is very unstable and infectious, with the assist of
cloud net one can take advantage. It will be easy for medical doc-
tors to keep the data; no be counted how long it can stay [4].
1.1 Motivation
Traditional medical information system creation serves to inde-
pendent hospitals, so the hospitals face several difficulties in tradi-
tional medical systems such as:

- Lack of uniform standard data sharing, data storage and
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communication between systems.

- Large number of medical equipment such as ultrasound,

CT, radiology equipment, monitoring equipment, etc.,
producing a large amount of data of different storage
forms and encoding methods.

- High cost for independent construction It costs much for
any hospital to set up a complete platform combining all
aspects such as hardware, software, management, main-
tenance, for the existing HIS construction. Even for me-
dium and large hospitals, the independent construction
of HIS is a heavy burden.

- Difficult a separate medical information system for ad-
ministration, upgrades and maintenance separate man-
agement and maintenance of the hospital is required.
Problems that occur during operation, such as techni-
cal defects; improper use lack of software or specialists
needed to manage and maintain the medical information
system ongoing investment that brings high costs to hos-
pitals. but independent Each hospital requires separate
maintenance and upgrades to progress. Therefore, many
medical systems cannot receive sufficient technical ser-
vices [5].

- This paper is organized as follows: Section 2 introduces basic
background related cloud computing. Section 3 provides the
growing uses of cloud computing. The applications of cloud
computing in medical and healthcare and the benefits of cloud
adoption in medical and healthcare presented in Section 4 and
5 respectively. Section 6 provides the challenges of medical
cloud computing and Section 7 shows the advantage of cloud
computing in medical areas. Finally, conclusion and future
work are given in Section 8.

C loud Computing Background

The word “cloud” has different definitions, but it is frequently used
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as an Internet metaphor (which is commonly illustrated as cloud
illustrations in many ICT textbooks). However, some people claim
that the term “cloud computing” was coined by Google CEO (Eric
Schmidt), who is reported to have spoken it during a conference in
2006 [6]. Depending on who you ask, there will likely be a variety
of offered definitions when looking for a definition of cloud com-
puting. An endless stream of definitions for cloud computing are
likely to come up in a quick Google search.
Some authors such as [7] [8] claim that there doesn’t appear to be
a single definition or industry standard for cloud computing. The
worldwide management consulting firm McKinsey did a study and
found 22 definitions of cloud computing [9].
It is probably safe to define it as a delivery method that makes use
of developments in ICT technologies like virtualization and grid
computing for remotely delivering a variety of services, such as
software and virtual hardware (as opposed to physical hardware),
provisioned (by data centers owned and operated by cloud pro-
viders and/or end users) according to user demands and through
public (like the Internet), private networks, or a mix (i.e., hybrid)
of the two delivery modes. The ICT services offered include:

- Business-related computer programs (software as a service —
SaaS).

- Fast and almost unlimited processing capabilities and large and
almost unlimited storage facilities (infrastructure as a service —
[aaS).

- Development tools and hosting options for clients preferring to
create and manage their own Web applications (platform as a
service — PaaS).

End users such as client companie, can utilize cloud software

placed on their own data centers (private clouds) or deployed on

their own data centers to access cloud computing services from
cloud vendors through their data centers whatever is public clouds
or hybrid clouds. Community clouds, a brand-new class of cloud
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computing service, are being promoted as a potential upgrade to the
existing cloud-based ICT delivery models. In community clouds,
cloud services can be offered typically by a single company and
used by a variety of businesses and professions that are related to
those of the offering organization. There are not many examples
right now to back up this strategy’s viability. In addition, this tech-
nology allows individual physical resources (servers, operating
systems, applications, storage devices, etc.) to be viewed as mul-
tiple logical resources Grid computing uses software to combine
the computing power of different computers connected to a grid to
solve a single problem, often a large amount of computing power
problem. Grid computing also uses software that allows parts of a
program to be split up and offloaded onto up to thousands of com-
puters Therefore, grid technology can be said to be a technology
that realizes network distributed parallel processing and distribut-
ed/large-scale cluster computing.

Cloud Computing Types

The types of cloud computing can be divided into four cat-
egorize as follows:

Public cloud is cloud computing delivered and shared over the
Internet across the organization. It is typically created from IT in-
frastructure not owned by the end user.

A private cloud is cloud computing that is dedicated to an orga-
nization Every cloud becomes a private cloud because the under-
lying IT Infrastructure is dedicated to a single customer and com-
pletely isolated access.

A hybrid cloud is an environment that uses both public and
private clouds orHybrid cloud characteristics are complex, and re-
quirements may vary. Depending on who you ask for example, a hy-
brid cloud should include at least one private cloud and at least one
public cloud; two or more private clouds; two or more public clouds
a bare metal or virtual environment connected to one or more pub-
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lic or private clouds.

A multi-cloud is a cloud approach consisting of multiple

cloud services, multiple clouds provider (public or pri-

vate). Can be consider all hybrid clouds are multi-cloud,

but not all multi-cloud is a hybrid cloud. Multiple clouds

become hybrid clouds are connected by some form of
integration orchestration.

Cloud Service Types

In cloud technologies, information is passed from clients to orga-
nizations across virtual data centers. This virtual data centers have
all the information to be process. Figure 1 shows the cloud com-
puting service. The cloud computing technology models as cloud
service types consist of [10].

. Software as a service known as SaaS.
. Platform as a service known as PaaS.
. Infrastructure as a service known as [aaS.

Figure 1: Cloud computing service

*Cloud computing service models:

Cloud computing has important three carrier models the place each
presents a huge variety of services for the users based on their de-
sires and demands. Infrastructure as a carrier (IaaS), Platform as
a provider (PaaS) and software program as a carrier (SaaS). In-
frastructure as a carrier delivers infrastructure as servers, oper-
ating systems on demand based totally on the users’ desires in-
stead than investing in the infrastructure. At the same time, IaaS
permits scaling the capacities of the infrastructure and sharing its
resources. For instance [11]:

. Amazon
. VMware: Vblocks to build clouds using VMware
infrastructure

. IBM cloudburst
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. Juniper.
. 3 Tera
. Rackspace

Platform as a service lets users to build applications over the Inter-
net with no any software license; to accomplish this, PaaS main-
tains applications developed over a web interface, extensibility,
database integration, team collaboration, and presenting and sub-
scription processing. For instance:

. Oracle

. IBM: blue cloud computing platform

. Google: enables developing application on data
centers

. AT&T

. Microsoft: windows azure

. 3Tera: cloud ware for offering applications

. NetSuite: suit cloud for on demand services

Software as a service, or SaaS, i1s software that is distributed and
deployed over the internet utilizing a pay-per-use business model
without the need for the user to manage upgrades or patches. SaaS
also provides integration across various software products. For in-

stance:

. SAP

. Oracle

. Salesforce.com: CRM solutions on the cloud

. Google: google applications like google calendar

and google docs

The growing uses of cloud computing

Numerous public cloud computing services are available. Many of
those perform a range of functions, including allowing customers
to instantly establish hundreds or even thousands of virtual com-
puters such as servers; gain unlimited storage space for their data;
and gain access to the necessary level of software functionality for
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Microsoft office package like word processing, spreadsheets, etc.
and business-related operations for example, CRM. In fact, one
could easily build their complete IT infrastructure in the cloud. A
small business from California called 3tera has created software
called AppLogic that can automate the development of intricate
corporate systems. A designer can utilize the software’s straight-
forward graphical user interface to drag and drop icons that rep-
resent conventional components onto a page in a Web browser.
Once the designer is ready, the software creates the virtual IT in-
frastructure in minutes with the click of a button [12]. In addition,
several cloud computing-based healthcare solutions have emerged
recently.

As noted in [13], increasing life expectancy has resulted in an ag-
ing population requiring healthcare in many developed countries,
but resources to meet these increased needs; medical specialists,
community support, and financial means are running low. This sit-
uation is challenging many healthcare providers are looking for
more innovative and cost-effective solutions to address this grow-
ing problem, therefore cloud computing has development poten-
tial some of the solutions needed to address these issues [14].

Figure 2: Key benefits of cloud computing in healthcare [2]

. Applications of Cloud Computing in Healthcare
medical ecosystem Large, diverse and high-
ly  complex  systems, including  health  insurance
Companies, hospital and doctor networks, laboratories, pharma-
cies, patients and other entities [15] and all that must work with-
in some state regulations. For this ecosystem to work effectively
and quickly, several critical information is exchanged quickly and
accurately between the two in a confidential and secure manner
between these entities secure Patient information is considered
sensitive and a privacy concern healthcare industry.
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Probably one of the reasons it’s negatively impacting the prog-
ress of healthcare’s migration to the cloud. Sharing should then
be handled with innovative technologies and tools enter the cloud.
But there are many other data, information and services. People
who can definitely benefit from collaboration because they use the
cloud. It can span cities, states, and even countries in the stream.
The scenario seems to be a private cloud implementation for the
first reason Security concerns and public infrastructure [15]. It
recommends laying out the layout first identify top priorities for
the healthcare industry and which cloud to evaluate. The comput-
ing aspect can be effectively applied to their advantage. In today’s
world increasing healthcare costs, the quality of services provided
to patients, view customers, data protection, data security and in-
tegrity, and disaster recovery As a top priority [16]. Some of the
unique features such as a scalable infrastructure, as a data center
that provides persistent data, so you can partially use the security
model, fast access to information, etc. These priorities can be ad-
dressed.
Infrastructure and dynamic scalability

As the customer base in the healthcare industry continues to
expand, providers of healthcare solutions are growing, and so are
their businesses. As business grows, organizations invest heavily
in more computers capacity and IT resources to meet growing de-
mand. These computing resources it is provided to accommodate
fairly complex and dynamic environments. With cloud Computing
now offers organizations an alternative to address this problem.
or the cloud offers Infrastructure-as-a-Service and Platform-as-a-
Service businesses a model that allows organizations to leverage
or adapt their existing infrastructure match your business and your
needs. Additional servers can be added or removed as needed in
the shortest possible time. Instead of storing data like hospitals
information, doctor networks, pharmacies, their locations, etc pri-
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vate on-premises servers that can be offloaded to cloud-based data
centers storage. Mainly software updates provider. This ultimately
frees up multiple resources and reduces costs of maintain them for
healthcare solution providers.

Since the cloud gives scalable infrastructure, the groups might
also be able to higher alter and optimize their resource capabili-
ty planning. For some of the clinics that are small to medium sized
and can’t have enough money large IT investments and body of
workers can take remarkable advantage from cloud computing
with their cost high-quality price structure and low value main-
tenance. An instance for this is Amazon’s S3 that gives scalable
storage structure [17]. The eHealth cloud is being constructed by
way of Telstra and the Royal Australian College of General Prac-
titioners and is expected to host healthcare functions such as
“clinical software, decision-support tools for diagnosis and man-
agement, care plans, referral tools, prescriptions, training, and dif-
ferent administrative and medical services” [18].

. Information Sharing

Health corporations do no longer feature in silo. They have
to continuously interact with different corporations as not-
ed above. A lot of statistics are despatched and received in orst
der to manner claims, provide purchaser guide services, new
member acquisitions, techniques issuer requests etc. In today’s
world providers store the EMRs in their own databases [Y4]. If
some of these facts can be moved to the cloud and shared across
these companies and structures, it may also lead to better and fas
ter coordination of offering and finally more client satisfaction.
A new product, Accenture and AT&T designed a cloud-based
system for medical imaging services, known as Accenture medical
imaging solutions [Y+]. The service is designed for healthcare
professionals to review medical images such as X-rays, MRIs and
CT scans so they can see more patients at once than they do today.
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The service will provide centralized management of these images
so healthcare providers can view, exchange and share them in a
faster and safer environment.

Availability

High availability of cloud services can only help healthcare orga-
nizations provide uninterrupted services with minimal downtime.
The cloud can be programmatically controlled, allowing near re-
al-time scalability. Clusters can be created with multiple nodes for
high availability [21]. And because resources are fixed at the start
of the compute, the workload can be adjusted to scale the applica-
tion up or down as needed. There are also predictions that manag-
ing health apps in the cloud will make them more widely available
all the time. This can significantly reduce maintenance costs.
Cloud monitoring tools

In addition to the rise of cloud computing, some third-party vendors
are also developingTools that can help monitor services provided in
the cloud Health care Organizations are working with these vendors to
adapt these tools.

The Benefits of Cloud Adoption in medical and healthcare
Healthcare cloud computing brings a new economic model, real-
ize certain benefits that benefit the general healthcare community
Through cloud adoption in health services, patients and healthcare
organizations will gain a huge advantage in the quality of service
to patients, Collaboration between healthcare organizations and
reduced IT costs in healthcare companies This collaborative ap-
proach makes health care possible Services work together to pro-
vide a faster and more efficient service Responses that contribute
to improving the quality of patient services by sharing Information
on health facilities. Therefore, hospitals, clinics, Imaging centers,
pharmacies and insurance companies can effectively share Patient
medical records, prescription information, x-rays, test results, doc-
tor’s recommendation, doctor’s availability,..etc. It’s available by
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authorized entities anytime, anywhere. All this information will be
used make decisions, get better diagnosis and treatment for better
treatment as a result, scheduling doctor’s appointments, speeding
up insurance approvals, and more. Considerable improvement in
the quality of service for patients. When you move to the cloud,
for medical institutions, there is another very important favourable
factor, what is the IT cost. By adopting a cloud model, all IT pro-
cesses will be migrated to a remote cloud computing infrastruc-
ture, all processes will be executed and stored. The cloud medical
application can allow these organizations only pay for what they
use; accordingly, there is no reason buy expensive hardware infra-
structure, software licenses or maintenance, training on-premises
personnel are responsible for maintenance, security, replication,
because the cloud computer vendors will take care of that. Human
life is priceless, medical resources are limited, consuming health
services cloud providers correspond to profitable concepts where
patients and health organizations benefit from this new technology
by improving patients provide quality of service through a highly
integrated distributed platform the medical processes and reduce
IT infrastructure investment or maintenance costs result in a better
healthcare environment.

* Cloud storage is the backbone of the platform, health data col-
lected daily from sensors such as blood glucose meters and blood
pressure monitors activity. The author reduced the cost of storing
and managing data adoption of cloud frameworks. Plus, an ac-
cess control module for multiple tenants is implemented between
tenant databases and shared databases to protect Security and pri-
vacy of patient data.

*The Healthcare Data Annotation Layer solve the problem of data
heterogeneitythatoftenoccursduringdataprocessingprocess. Differ-
enthospitals have different equipment, so data is generated frequent-
ly Heterogeneous, increasing complexity of automated health data.
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Interaction and understanding between medical institutions The au-
thor suggested one Open Linked Life Data (LLD) sets to annotate
personal health data, Integrate distributed data into patient-centric
patterns in the cloud application.

* Patient health record the health data stored in the cloud to sup-
port clinical decision making because similar historical data is a
valuable resource for treatment plan similar disease cases. The
mining algorithm is implemented to derive clinic routes from per-
sonal health data.

Figure 3 shows that each part is specially designed to handle pre-
defined part tasks and can be implemented to meet various medical
and healthcare needs. It has a cloud platform, cloud service, web
service API and a user interface. This stage can help practitioners
sending raw data to monitor and assess health status after process-
ing the information from the end user to the cloud then displayed
results to physicians [22] [23].

Figure 3: Plat form of cloud computing medical system
Challenges of medical cloud computing

The key features considered when designing and implementing
medical healthcare systems must address challenges related to
the following concepts:

*Data storage: there are big one’s electronic health records
require the involvement of many medical patients and hos-
pitals.

*Computationally efficient: required to form medical record
system model runs in scalable with minimal computation.

*Data exchange: medical information systems need doing
patients data exchange.

*Efficiency: a key requirement for medical and healthcare
systems is required more performance efficiency in terms of
scalability, computational complexity, and security.
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Table 1: Challenges of cloud computing in the
healthcare sector [24]

Challenges % Percentage
Technological 59%
Human 16%
Organizational 14%
Environmental 11%

Based on study [24] as shown in table 1, the tasks that cloud com-
puting produces are technological, human, organizational, and
environmental. The technological sector is more percentage than
other sectors. On the other hand, the environmental sector is the
less percentage.

. Advantage of cloud computing in medical areas

Medical cloud system is a flexible, stable and reliable system and
proves data sharing, storing and exchanging issues is available.
Thus, medical cloud systems can easily share cross different hos-
pitals. And can offers advantages as below:

Scalability: Always scale your nodes as needed. Add Node Net-
working is as easy as connecting a Linux box to your network and
copying a few configurations file. Hadoop also provides details of
available disk space cluster. So, according to this report, we can
decide to add node or not.

Cost effective: Linux nodes are always cheap. no need to invest
Not only the OS, but also the hardware has a lot to do with it.
Best Strategy: Hadoop Platforms Can Also Offer Distributed
Files. Also, a system that uses a joint allocation mechanism to find
the optimal strategy medical cloud search.

Replication: because the replication location service is included
in the MIFAS middleware data Can be saved in completed state
and data can be easily shared in various private Cloud.

Ease of management: Provides an easy-to-use management inter-
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face and through them Interface simplifies setup and management
of private cloud environments at medical system. Moreover, the
goal of medical cloud system is not just access to medical image
files in the cloud Improve information sharing by sharing patients
and their caregivers.

Conclusion and Future Work

In this study we review the recent studies in cloud computing that
adopted in medical and healthcare implementation issues. In addi-
tion, the potential of using cloud computing in providing recently
in medical and healthcare presents several exciting opportunities
for professionals and organizations working in this field. We high-
lighted the cloud computing challenges in the medical and health-
care sector as well. By use of cloud computing for medical estab-
lishment systems offers opportunities for savings cost and advanced
solutions. The study shows the increasing interest in this area by
both medical and healthcare applications in cloud suppliers. The
future works may be launches the access for other factors to be
observed which may be developed from other studies perspectives
to discover unseen factors which may influence the cloud adoption
in medical and healthcare implementation. Moreover, analyzing
the culture of the population and how it influences the adoption of
the cloud in medical areas is very important. The security issues
can be considered as well. Moreover, Medical data storage using
Quantum aware blockchain is a new trend mentioned in [25].
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Abstract:

The study is conducted in University of kordofan Faculty of
Arts during (2019). The main aim of the study is to find out the sim-
ilarities and differences between English and Hausa consonants.
The study investigates the area of the subject in both languages.
The study has followed analytical, prescriptive and comparative
method. Data have been collected from references and analyzed
by using contain analysis. The study reached the following results.
English language has (6) plosives / p b t d k g / Hausa language
has 10: /b td k g kw gwkjgj ? /. Hausa uses implosives /6/ and /d/
and the ejectives/s’/, /k’/, /k’w/ and /k’y/, English language does
not have any implosive or ejective. The plosive /p/and fricative /v/
are not found in Hausa. The two languages share the nasal sounds
/m n 1) /. Both languages use lateral /1/. Short vowels/ o/ /a/ are not
found in Hausa. The study concludes that, there are similarities
and differences between the two languages at the level of conso-
nants. The study recommended, more studies in comparative stud-
ies should be held to enrich comparative linguistics.
Similarities- differences- implosive- fricative- consonants
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1-Introduction

Languages of the world are governed by specific rules, and
phonological systems. They share some features and design struc-
tures of speech and follow some universal rules .Human beings
have abilities to produce and utters different sounds and to use
these sounds systematically in order to convey meaning .Thus hu-
man express their felling and emotion by using sounds as a com-
bination systematic process. Some languages share sets of sounds
and other phonological features. The present study is an attempt
to compares and contrasts English and Hausa consonants. English
language is the language that spoken by about one hundred and
half billion of population and considers as global language (www.
thehistoryofenglish.com-today-html. Hausa language on the other
hand is a branch of NILO Saharan family spoken by not less than
26 million people. But as regards the numbers of people whose
mother tongue 1s Hausa, it takes pride place among the languag-
es of Africa. Hausa is the dominant language in Nigeria, Eastern
Niger, Chad, Central Africa, Mali, Cameron, and some parts of
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Sudan and Libya. Though there are several dialects in Hausa lan-
guage but neither phonetic differences nor morphological discrep-
ancies however prevent the speakers of various Hausa dialects from
understanding each other. Hausa is considered as spoken language
from the early beginning. Before the coming of the Europeans to
Hausa land, Hausa used the system of writing based on Arabic scrip
called ajami. By 1931 Hausa began to use International Phonetic
Alphabet (IPA). Sounds usually made when the stream of air come
from the lungs passes between the two vocal cords in the larynx
and proceeds upwards. The air flow can pass through the nasal cav-
ity and come out the nose or through the oral cavity and controlled
by the soft palate due to the nature of the sound. So, all sounds are
referred to as phonemes which are the smallest meaningless unit of
language. Both English and Hausa languages are spoken by million
people around the world especially in Africa. So the study paper
wants to identify the phonological aspects of both languages, and
to show the similarities and differences between them at the level of
consonants sounds. Teachers, students and those whom interested in
both languages will benefit a lot from this study.

2-Statement of the problem:

Both English and Hausa languages are spoken by million peo-
ple around the world especially in Africa. So the researcher wants
to identify English and Hausa consonant sounds, and to show to
what extent they are similar or different and solve the difficulties
that face English and Hausa learners at the level of phonological
aspects of both languages.
3-Objective of the study:

To show the similarities and differences between
English and Hausa languages at the level of consonants
sounds.
4-Methodology of the study:

The present study will follow prescriptive analytical and
comparative methods. The data collection will be based on sec-
ondary resources.
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English consonants

English language is like any other languages of the world
uses consonant sound. Albusairi(2006:18-20) discusses that, En-
glish consonants are sound that produces by the contact of the
vocal organs. thus their characteristics from the blocking of air
passes whether complete or partial and may be produced with or
without the vocal cords vibration .when the vocal cord is vibrated
the sound that produced are called voiced such as {g}and {b}.
when the vocal cords are not vibrated the sound that produced are
called voiceless for example {t}and{ p}.When air flows through
the nose produce sounds such {n} and {m} as voiced nasal con-
sonants . Hus English consonants are describes according to the
nature and the point of articulation. Sound patterns are classified
under the field of phonetics which the study of human sound in
general. All human can produce sound; the production of these
sounds are controlled by speech organs which are the tongue,
the velum, soft palate, hard palate ,pharynx, larynx, jaws, teeth
and vocal cords. Some of these organs are moving and the most
important is the lungs where the air comes from

Alkhuli (1996:27) adds that, consonants are segmental phonemes
anddiffer from a language to another. English has different types of
consonants that classified into; six stops / p/,/ b/, /t/, /d/ ,J/k/ ,/g/ ;
two affricates /&/, / J /; nine fricatives /f/ ,/v /,/ o/,/ 8/,/s/,/z/,/ 1,73,/
h/;one lateral /I/. Three nasals /m/, /n/,/n/; and three semivowels
Iwl, Itl, 1yl. Concerning of articulation, English has four
bilabials; /p/,/b/, /m/, /w/);two labiodentals /f/,and/,/v/; two inter
dentals /e/, /8/ ; seven alveolar /t/,/ d/ ,/s/ /z/ ,/ n/ ,/r/; five alveolar
palatals /&/ ./ 3/, /1, /3/ y/ ; three velars /k/ ,/g/ ,/ n/ . Concerning
voice, English has nine voice less consonants they are / p/ ,/t/ ,/k/,
/€1, /f1,/ el /s, /[l /h/ and fifteen voiced consonants /b/ ,/d/ .,/ g/,/
I vl 8 121, 13w o, I, U wl

Some English consonants when join together give another

sounds as in:
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6- English compound consonants
Gh- /k/.

Gu- /k/ guest

Ch- /7 church

Ph-  /t/ elephant

Th-  /0/ this

Th-  /0/ oath

Sh- /{1 ship

Ng / n/ going

7-Description of English consonants
/b/ voiced bilabial plosive

/t/ voiceless bilabial plosive

/d/ voiced alveolar plosive

/m/ voiced bilabial nasal

/n/ voiced alveolar nasal

/y/ voiced velar nasal

/p/ voiceless bilabial plosive

/k/  voiceless velar plosive

/g/ voiced valor plosive

/s/  voiceless alveolar fricative

/z/ voiced alveolar fricative

/e/ voiceless Plato- alveolar fricative
/ 0/ voiced Plato alveolar fricative
/f] voiceless palatal fricative

/3 / voiced palatal fricative

/f/ voiceless labiodentals fricative

/v/ voiced labiodentals fricative

/h/ voiceless glottal fricative

/d3 / Voiced Plato alveolar affricate
/tf / Voiceless Plato alveolar affricate
/1/ voiced alveolar lateral

/w/  bilabial frictionless semivowel
/j/  palatal frictionless semivowel
/t/ post alveolar frictionless
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http://aboutworldlanguages.com/hausa
Argues that, Hausa language has about ( 31) consonants sounds
appears and classified as follow:
itl. Ik/ Jkil, Ik, /?/, 71/ are voiceless stops.
/v/, /d/, g/ ,/gi/, /g¥/, are voiced stops.
/d’/ ,/b/, are implosive stops.
/¢/, /s 1 ,/f], /and /h/ are voiceless fricatives.
/z/ 1s voiced fricative.
/tf / 1s voiceless affricate.
/ts/ 1s ejective voiceless affricate.
/m/ and /n/ are nasals.
/t/ 1s trill.
/t/1s flap.
/1/ 1s latral.
//m/ as in the word (mutafi) /mutofi/ let us go.
w/ and /j /are approximants. The same view added that,ki/,/ k*/,/
gi/,and /g%/
/1, 1$/,/d/,/6/ don’t have counterparts in English.
view from https://en.wikipedia/hausalanguagestats that, Hausa
has between 23-25 consonants phonemes .They are:
/n/ as in (naki) /no k I/ yours for female.
/d/ as in (daki / (dai k I / room.
/b/ as in (bara) /boro / last year.
/d/ as in (daa) / d ai / in the past.
/d3/ as in (miji) / mid3 1) husband.
/¥/ as in( jarimi) /¥ or im1i/ brave man.
/g /asin (guna)/gunai/ farm.
/g%/ as in(g¥alo) /golo/ to make your tongue out
/ts/ as in (matse) /motfe/ woman.
/c/ as in( macari) /mo k o r i/ protector.
/k/ as in (kuturu) /kuturu/ lame man.
/k¥ / as in (kVanu) /k¥onD /:plate.
/ts'/ as in( ts ale / (ts o le/ jumping.
/k/ as in )k ara) / k o ro / add more.
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/§/ 1s in )faraufarau / (¢po rou ¢po rou/ Kind of juice.
/s/ as in( safija) /so f1jo/ morning.

/f/ asin )fago/(fo gD /shop.

/h/ as in( hali)/ ha II:/ condition.

/1/ as in (lafiya) /1o f'1jo/ health.

/j / as in( yatafi) /jo to £ i/ he is went.

/w/ as in (wada) / wo d o/ short man.

/r/as in (rami) / r 9 m [/ hole
/y/ as in the word (ynmata) / ymat o/ girl Table

Adamu, M. (1978 :67) argued that,The phonemic inventory of
Hausa consists of consonants , vowels, and diphthongs.

In the inventory, some consonants are not found in English. Most
common of these are the hooked letters, b, d, K and the semi vowel
'y, which are entirely different from the corresponding plain letters

b,d, kandy.

/b/ barii To leave/To stop
/6/  barii Shivering

/d/ daidai Correct/Exact
/d] daidai One by one

/k/ - baakii Mouth

/k/ - baakii Guests

ly/  yaayaa? How?

['y/ yaa'yaa Children/Sons/Daughters/Fruits

Koelle (1875:1-14) wrote that, Hausa has consonants as English
consonants. The orthography of its letter consisted of consonants
and vowels. The sounds of the letters are equivalence in the (IPA).
The Hausa consonantal features occurrence of denasalized conso-
nants like many African languages. The letters below can stand as
the (boko)of Hausa: Aa, Bb, 6, Cc, Dd, "D dEe, Gg,GVg",
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Ff, Hh, 11, Jj, Kk, LI, Mm, Nn, Oo, Rr, Ss, Tt, Uu, Ww, Yy, Zz. K¥

,2Andy.

- The letter B pronounced as the pronunciation of the English /b/.

- The letter F is pronounced as the English F.

- The letter G is pronounced as the English G.

- The letter H is similar to the English H in the pronunciation.

- The letter K is common in Hausa, it pronounced like English K.

- Theletter L is pronounced like the English letter with the tongue
pressing the upper teeth.

- The letter M is pronounced as the English M.
- The letter N is pronounced as the English one.
- The letter R is pronounced in two ways one similar to the En-
glish one,
- The letter S 1s pronounced in different way as found in English.
- The letter T is pronounced with the tongue contact against the
upper teeth, which is similar to English one.
- The letter W it is common in Hausa and its sound as the English W.
- The letter Y is pronounced as the English.
~ The letter Z is pronounced as the English Z.
9-Hausa compound consonants
Gadarmari (2014:157) stats that, Hausa language has com-
pound consonants such as / TS/ as in (tsamia)/ tsomiJo/ kind of tree ,
/G¥/as in( G¥na) /gdna/ farm,/K*/ asin( k*wa ) /kOw o/ everyone .
/GY/ as in(GYsuwa)/ / gaisuwo/ greeting /K¥/ asin (k¥ ) /kj/ you,
and/KY / as in (KYfi) /kai fi/ you are the better.
10-Data analysis and discussion

The data were collected through references and analyzed by

using contain analysis To show the similarities and differences be-
tween English and Hausa languages at the level of segmental pho-
nemes.
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11-Similarities and differences between (E) and (H) bilabi-
als consonants.

Hausa bilabials English bilabials
/b/ /b [m/ /p/ [/ b/ [m/
Table shows that bilabials consonants /b/ and /m/ are found in
both English and Hausa languages. While /p/ is found in English
and not found in Hausa and /6/ is not found in English.
12-The similarities and differences between E and H Labio-
dentals consonants.

Hausa labiodentals English labiodentals
/f] /-] /f], v/

Table states that, English uses labiodentals fricatives /f/and /v/and
Hausa use only/f/

13- The similarities, and differences between E and H Dentals
consonants.

Hausa dentals English dentals
/6/ /8]
Table explains that, English uses dentals fricatives /6/and/d/
and both of them are not found in Hausa

14-The similarities and differences between E and Hausa
alveolar consonants.

Hausa alveolar English alveolar

[t/ /d//nf/s] /| [/t/ /Al /nl]s] [z] [V

z/ [V [d] ]t/ [ts/
Table explains that the alveolar consonants /t//d//n//s/, /
z/ / 1/ are found in both English and Hausa languages while /
d/ /ts/ are found in Hausa language and not found in English.
15- The similarities and differences between E and H
‘Post-alveolar

Hausa post alveolar English post alveolar
[T 1]/ /r/
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Table lustrates that, English and Hausa languages are different
in the use of post-alveolar consonants. English uses post- alve-
olar /r/ while in Hausa is not found and Hausa uses / T[/and / [
/ as post-alveolar consonants.

16-The similarities and differences between E and H Pla-
to-alveolar consonants.

Hausa Plato-alveolar English Plato- alveolar

/17

tj/ /d3/
Table shows that, English uses /[/, /t[/and /d3/as Plato-alveolar
consonants and Hausa do not use Plato-alveolar consonants.

17-Similarities and differences between E and H Retroflex

consonants.
Hausa retroflex English retroflex
lil,lc /. /c'] [Ir/ American English /r/

Table explains that, English uses the American English /r/ as
retroflex consonants and Hausa uses /j/,/c /,/c'/ It/ as retroflex

consonants.
18-Similarities and differences between E and H Velar con-
sonants.

Hausa velars English velars

/K[ ]gl In/ [kw/ [/ /[ k/ [gl In/

gw /

Table shows that, English and Hausa languages use / k// g/ /n,
/ as velar consonants in addition to Hausa uses /k'/, / kw/and /
gw / which are not found in English.

19-Similarities and differences between E and H labial Ve-
lar consonants.

Hausa labial velar English labial velar
[kw/ [gw/ /w/

Table illustrates that, English language uses labial velar conso-

nants /w/ which is not found in Hausa, and Hausa uses /kw/ /
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gw/ which are not found in English.
20-Similarities and differences between E and H Glottal

consonants.
Hausa glottal English glottal
/Y'/h/ [w/ [?/ /h/ /2]

Table explains that, English and Hausa languages are similar
in the use of glottal /h/ /? / And differ in the use of / Y '/w/
which are found in Hausa and not found in English.

21- Similarities and differences between E and H Pharyn-
geal consonants.

Hausa pharyngeal English pharyngeal
------------- Arabic ‘ayn

[¢]
Table states that, English is differ from Hausa in the use of
pharyngeal consonants, English uses [¢]as pharyngeal conso-
nants, while in Hausa is not found.

22- Similarities and differences between E and Hausa pal-
atal Consonants.

Hausa palatals English palatals

/31 /il
Table shows that, English and Hausa languages are similar in

the use of palatals consonants.
20- Summary

The main aim of the study is to find out the similarities and

differences between English and Hausa consonants. Accordingly
the study investigates the area of the subject in the both languages.
The English language has total 24 consonants. On the other hand,
Hausa language has 34 cOsonants in number. The consonants of
the two languages are classified according to their nature and then
compared and contrasted. Both Hausa and English have two affri-
cates only: /tfd3/. The sound/ tf/ occurs in English as‘t’, ‘ch’ or
tch’ as in lecture, chew, and watch but in Hausa it is always occurs
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as ‘c’ as in cuta (disease) and (caca) (gambling). English language
has a total of 6 plosives (the glottal stop /? / being an allophone):
/pbtdkg/, Hausa language has 10: /b t d k g kw gwkjgj ? /.
However, the Hausa implosives /b/ and /d/ and the ejectives/s’/,
/K’/, /K’W/ /K’y/ and, / Y'/ which are glottal sounds, can also be de-
scribed asim- plosive consonants. English language does not have
any implosive or ejective. The plosive /p/ is missing in the Hausa
inventory and English also lacks / kw gw/ These are some of the
Hausa consonants with two levels of articulation. The two lan-
guages share the plosives / b t d k g/. English has 3 nasal sounds
/m n 1/, Hausa language also has 3: /m n /. Lateral sound in both
English and Hausa is /1/. This sound occurs in English as either ‘I’
or‘ll’ but in Hausa always has it as ‘I’. The Hausa language does
not use consonant clusters and the /1/ in Hausa is fully voiced in all
positions while the English /I/ is sometimes silent as in should and
calf . English language has three approximants but Hausa has only
two. The English approximants include: /r j w/, while the Hausa
approximants are /j w /.
23- Results
1. English uses labiodentals fricatives /f/and /v/and Hausa use on-
ly/t/
2. English uses dentals fricatives /0/and/d/ and both of them are
not found in Hausa
3. The alveolar consonants /t//d//n//s/, / z//1/ are found in
both English and Hausa languages while / d/ /ts/ are found in
Hausa language and not found in English.
4. English and Hausa languages are different in the use of post-al-
veolar consonants. English uses post- alveolar /r/ while in Hau-
sa is not found and Hausa uses / Tf/and / [/ as post-alveolar

consonants.
5. English uses /f/, /tf/and /d3/as Plato-alveolar consonants and
Hausa do not use Plato-alveolar consonants.

6. English uses the American English /1/ as retroflex consonants
and Hausa uses /j/,/c /,/c'/ It/ as retroflex consonants.
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7. English and Hausa languages use / k/ / g / /n / as velar conso-
nants in addition to Hausa uses /k'/, / kw/and /gw / which are
not found in English.

8. English and Hausa languages are similar in the use of glottal /h/
/? / And differ in the use of / Y '/ which are found in Hausa and
not found in English.

9. English is differ from Hausa in the use of pharyngeal conso-
nants, English uses [¢]as pharyngeal consonants, while in Hau-
sa is not found.

24- Conclusion and recommendation
The study conclude that, there are similarities and differences
between English and Hausa consonant sounds and recommend
for more studies in comparative linguistics must be held toen-
rich the study of linguistics.
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Serum Lipid Profile Level among Patients
With Vitamin D Deficiency

Pr. Omar Fadel Idris

Mohammed Kamal Al Din Al-Tayeb

Abstract:

The aim of this study is to assess the impact of vitamin D
deficiency on lipid profile among patients. The study included
71 patients, 30 healthy patients classified as controls and 41 pa-
tients suffering from vitamin D deficiency classified as the case
group. Vitamin D levels were stratified into three ranges: deficient
(< 10ng/ml), insufficient (10-20 ng/ml), and sufficient (>20ng/ml)
among which there was high significant difference among the lev-
els of cholesterol (TC), and triglycerides (TG) between cases and
controls, and there was no significant difference in levels of high
density lipoprotein cholesterol (HDL-C), low density lipoprotein
cholesterol (LDL-C), and TG: HDL-C ratio between cases and
controls. We found insignificantly negative correlation between
the serum levels of total cholesterol, triglycerides, HDL-C and TG:
HDL-C ratio, and vitamin D, in addition to insignificantly positive
correlation between LDL-C level and vitamin D. The study con-
cluded that serum cholesterol and triglycerides were significantly
higher among patients suffering from vitamin D deficiency com-
pared to control. Hypercholesterolemia and hypertriglyceridemia
increasedrisk of Dyslipidemia like atherosclerosis , coronary ar-
tery disease (CAD), coronary heart disease, and cerebral ischemic.
Keywords :vitamin D deficiency ;total cholesterol ; triglycerides
;high density lipoprotein cholesterol , and low density lipoprotein
cholesterol.
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Introduction:

Recently, a large observational study found that vitamin D
deficiency is associated with an increased risk of coronary artery
disease, diabetes, cardiomyopathy, hypertension, and all-cause
death (Vacek et al, 2012). The theory of a relationship between
vitamin D and cardiovascular disease (CVD) and mortality is not
new (Dobnig et al, 2008). Vitamin D deficiency is associated with
not only CVD disease itself but also CVD risk factors (Martini
&Wood, 2006). Low vitamin D levels could result in dyslipidemia
and lipid abnormalities—that is, an increase in triglycerides (TG),
total cholesterol (TC), and low-density lipoprotein cholesterol
(LDL-C) levels and a decrease in high-density lipoprotein choles-
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terol (HDL-C) .Dyslipidemia and lipid abnormalities have been
identified as important risk factors for atherosclerosis and CVD
disease in adulthood (Potenza & Mechanick, 2009) .Hypercho-
lesterolemia and hypovitamin D have a common synthetic path-
way, because if there was a defect in LDL receptors and thus a
defect in cholesterol uptake, so cholesterol level in the blood will
be increased and vitamin D will be decreased, so LDL cholesterol
is a precursor of previtamin D (Choi et al, 2011). Vitamin D re-
duces the synthesis of triglycerides in the liver and their secretion
(Asma & Naser, 2018). The mechanism is to reduce triglycerides
via PTH suppression (Choi et al, 2011). The atherogenic index of
plasma (AIP), expressed as log [TG/HDL-C], could be an excel-
lent predictor of levels of sdLDL-C, has been reported to correlate
to atherosclerosis and coronary artery disease (CAD) (Frohlich &
Dobiasova, 2003). The potential of AIP to predict CVD risk has
been shown in some studies (Frohlich & Dobiasova, 2003; Onat
et al, 2010). The main aim of this research study is to determine
the effect of vitamin D deficiency or insufficiency on serum lev-
els of cholesterol, triglycerides, LDL-C, HDL-C, and TG: HDL-C
ratio. The specific objectives of this present research study are to
demonstrate the effect of low levels of vitamin D on lipid profile.
Materials and Method:

A total of seventy-one patients who applied to the outpa-
tient clinics of Al -zaytouna specialized hospital between the years
of 2019 and 2020 were included in our prospective, intervention-
al study. Their ages were between 18 to 85 years and they were
coming from different parts of Sudan. Al -zaytouna specialized
hospital located in Khartoum State, Khartoum is the largest city
of the country it had an estimated total population of approximate-
ly 6 million people according to the national population census
in 2009. The subjects were divided into two main groups, group
one (41 patients) represented the case group (Their mean age was
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41.24 £+ 18.60 years). The second group (30 patients) was chosen
as controls (Their mean age was 43.80 + 15.39 years). The case
study group was classified into three sub-groups basis on the level
of vitamin D.
Designing Study

This is a case-control study with sequential recruitment of
study participants with deficient and insufficient vitamin D, diag-
nosed by physicians depending on laboratory investigation, and
those without the disease who served as control. The laboratory
tests for the biochemical parameters were conducted to assess the
biochemical status and change in patients with vitamin D deficien-
cy and insufficiency. These tests include serum concentrations of
25(0OH)D, total cholesterol (TC), triglycerides (TG), high-density
lipoprotein cholesterol (HDL-C) and low-density lipoprotein cho-
lesterol (LDL-C).
Blood Collection

About (4 ml) of samples were collected from the participants
by using venipuncture into a dehydrated test tube (4 ml) utilizing
a 5 ml nontoxic ,pyrogen-free, sterilized disposable syringes. The
blood samples were then centrifuged at Y+ + rpm for 5 minutes,
and serum was transmitted into separate Eppendorf tubes utilizing
sterile micropipettes after that they stored in the freezer at about
—35°C for analysis of serum 25(OH)D ,total cholesterol (TC), tri-
glycerides (TG), high-density lipoprotein cholesterol (HDL-C, )
and low-density lipoprotein cholesterol) LDL-C.
Methods

Vitamin D was measured according to the a competitive
chemiluminescence immunoassay (CLIA ) technique method de-
scribed by (Schleicher & Pfeiffer, 2013).

Total cholesterol and HDL-C were measured according to the
precipitant method with magnesium ion and phosphotungstic acid
as a precipitated (Burstein et al, 1980). Triglycerides was mea-
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sured according to the enzymatic method described by (Warnick
et al, 2008) .

LDL-C was measured according to the method using the
Friedewald equation (LDL-C = TC — HDL-C — TG/S) described
by (Friedewald et al.,1972).

Ethical Consideration

Ethical clearance was obtained from the Faculty of postgrad-
uate, university of Al-Neelain. Administrative clearance was ob-
tained from the the Southwest region and the Directors of the par-
ticipating hospitals. Furthermore, authorization was obtained from
the chiefs and quarter heads of the communities.

Statistical analysis

Data were analyzed using the statistical software package
IBM SPSS statistics for windows, version 16 (SPSS Inc., USA).
The normality of the continuous data was evaluated using the
Kolmogorov-Smirnov test. Data were expressed as percentages,
mean *standard deviation of the mean (SDM). Analysis of Vari-
ance (ANOVA) was used to assess the difference between group
means of parametric variables. The relationship between variables
was analyzed utilizing Pearson’s or Spearman’s correlation coeffi-
cient. Statistical significance was designated as p< 0.05.
Results :

Patients suffering from insufficient and deficient vitamin D

Seventy-one adults who participated in the study are classi-
fied according to the amount of vitamin D into three groups based
on their vitamin D levels: group one was deficient in vitamin D
represented 21.13% (n=15), group two was insufficient in vitamin
D represented 36.62% (n=26) and group three was healthy (not
suffering from insufficient and deficient in vitamin D) represented
42.25% (n=30).

Table (1) shows that the mean value of total cholesterol
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level mg/dl was (142.73+31.05) among healthy patients, and
(158.40+38.76) among patients suffering from vitamin D defi-
ciency. There were higher significant differences between the defi-
cient group compared with the control group.

In addition, the mean value of triglycerides level mg/dl was
(105.87+16.37) among healthy patients, and (128.33+44.53)
among patients suffering from vitamin D deficiency. There were
higher significant differences between the deficient group com-
pared with the control group.

The mean value of HDL-C level mg/dl was (38.63+3.22)
among healthy patients, and (39.884+ 5.63) among the patients de-
ficient vitamin D. There were no significant differences between
the deficient group compared with the control group.

LDL-C mean level mg/dl was (94.23+ 17.89) among healthy
patients, and (95.94+ 28.44) among patients suffering from vita-
min D deficiency. There were no significant differences between
the deficient group compared with the control group.

Mean value of TG: HDL-C ratio level mg/dl was (2.77+ 0.53)
among healthy patients, and (2.714 0.92) among patients that suf-
fering from vitamin D deficiency. There were no significant dif-
ferences between the deficient group compared with the control
group.

The association between serum vitamin D concentration
and lipid profile

Table (2) indicates that vitamin D deficiency level shows in-
significant negative correlation with cholesterol ( r =-0.233 and P
= (0.051), triglycerides ( r = -0.057 and P = 0.635), high density
lipoprotein- cholesterol ( r = -0.082 and P = 0.497), and ratio
of TG: HDL-C (r = -0.042 and P = 0.729). In contrast, table (2)
shows insignificant positive correlation between vitamin D defi-
ciency, and low density lipoprotein- cholesterol (r=0.032 and P
= 0.790).
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Table (1): shows total cholesterol (TC), triglycerides (TG),
High density lipoprotein- cholesterol {HDL-C}, Low density lipo-
protein- cholesterol (LDL-C), and TG/HDL-C ratio.

Measure- Control group Insﬁigncy De;zljgcy
(mnglféllt) >é?2§g;ﬂ ng/ml(10-20) | 10ng/ml> | P-value
(n=15) (n=26)
TC SLOSTA2.73+ 1 35 74 14690+ | 3876 158.40¢ | 013
TG 163710587 | 52 36 105,58+ | 4453 12833+ | 0030
HDL-C | 3223863+ | 3963889+ | 5633988+ | 0.553
LDL-C | 17899423+ | 22669346t | jo 4 0 0, | 0942
1G: 0.532.77% 132338+ | 092271+ | 0.052
DL 532, 323 922, .

* The mean difference is significant at the 0.05 level. Data are ex-
pressed as Mean+ SD

Table (2): shows Pearson’s correlation coefficients (1)
for serum lipid profile and vitamin D

Parameters (Correlation Coefficients (r| P-value
Total cholesterol -0.233 0.051
Triglycerides -0.057 0.635
HDL-Cholesterol -0.082 0.497
LDL-Cholesterol 0.032 0.790
TG: HDL-Choles- 0.729

terol

P
value < 0.05 is
considered signifi-
cant
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Discussion

The result illustrates that the Cholesterol level is increased
significantly in subjects that deficient in vitamin D (P = 0.013).
This finding is in agreement with those results that were obtained
by (Karhapii et al, 2010). Photo metabolism may be the mecha-
nism involved for this as the absence of sunlight causes squalene
exposed skin to divert for cholesterol formation instead of forming
7 dehydrocholesterol and vitamin D (Choi et al, 2011).

As shown in Table (1), high level of triglycerides is observed
with low level of vitamin D in the deficient vitamin D patients (P=
0.030). Hypertriglyceridemia was associated with low serum level
of vitamin D in patients suffering from vitamin D Deficiency and
insufficiency which consistent with the result that was reported by
(Mohammed, 2018). A possible mechanism of an increased level
of serum triglycerides associated with low vitamin D levels could
be that vitamin D leads to an increase in levels of serum calcium
by increasing its intestinal absorption. This elevated calcium re-
duces hepatic triglyceride formation and secretion, finally decreas-
ing their levels in the blood. Insulin resistance is also known to be
present in Vitamin D deficiency, which leads to raise the levels of
serum triglycerides and very LDL-C (Lacour et al, 1980).
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As shown in the results of this study, there are insignificant
differences in the mean level of HDL-C between patients with vi-
tamin D deficiency compared with control group (P=0.553). These
findings are agreed with the results reported by (Steger, 2013).
Despite, having no significant differences in HDL-C, its levels are
low in both healthy patients and patients suffering from vitamin
D deficiency. A low level of high-density lipoprotein cholesterol
(HDL-C) is a strong an independent predictor of CVD (Tanne et
al, 1997).

The data of the results showed insignificant differences in
LDL-C levels between cases and controls (P = 0.942). These find-
ings are similar to those results obtained by (Abed El-Raoof, 2004).

The results also showed that, there were insignificant differ-
ences in the mean level of TG/HDL-C ratio in patients suffering
from vitamin D deficiency compared with the control groups
(P=0.052). These findings are similar to those results obtained by
(Wang et al, 2016). Patients suffering from vitamin D insufficiency
have a higher level of TG: HDL-C ratio than controls. Elevating
TG and/or decreasing HDL-C could cause AIP to rise. Hypertri-
glyceridemia and /or hypo-HDL cholesterolemia as special types
of dyslipidemia are thought to be high-risk factors for atheroscle-
rosis and coronary artery disease (CAD) (Tuteja & Rader, 2014;
Rosenson et al, 2015). The AIP is classified as more useful marker
of atherogenicity and cardiovascular risk than single LDL-C or TC
(Lamarche et al, 2001; Dobiasova & Frohlich,2001).

Table (2), and shape (1) showed an insignificantly, negative
correlation between the serum levels of total cholesterol and vi-
tamin D level (P =0.051). This finding is agreed with the results
reported by (Nouri et al,2017). In addition, table (2), and shape
(2) also showed an insignificantly, negative correlation between
TG and vitamin D levels (P =0.635). These findings are agreed
with the results obtained by (Steger, 2013). There is a non-signif-
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icant negative association with serum level HDL-C and vitamin
D deficiency, as indicated in table (2), and shape (3) (P = 0.497).
This finding is agreed with results reported by (Steger, 2013). Ta-
ble (2), and shape (4) is also showed a non-significantly positive
association with serum level of LDL-C and vitamin D deficiency
(P=.0.790) Jorde and Grimnes reviewed five of the seven papers
reporting LDL, found positive associations, only one being sta-
tistically significant, while three reported negative associations,
with one being significant (Jorde & Grimnes, 2011). Table (2), and
shape (5) also revealed an insignificantly negative association with
serum level of TG/ HDL-C and vitamin D deficiency (P=0.729).
Jeana found negative association between TG /HDL —C ratio and
vitamin D , but was statistically significant (Jeana, 2022).
Conclusion:

The results concluded that there was a significant
difference in TC and TG between cases and the control groups
according to the amount of vitamin D deficiency, whereas there
was no significant difference in HDL-C, LDL-C , and TG/HDL-C
ratio between cases and control groups according to the status of
vitamin D deficiency. Vitamin D levels insignificantly associated
with the serum TC, TG , HDL-C, LDL-C, and TG/HDL-C .Finally,
vitamin D deficiency associated with Dyslipidemia which includ-
ing hypercholesterolemia and hypertriglyceridemia that causes a
danger to people’s health. It is also an important risk factor for the
occurrence of cerebral ischemic , coronary heart disease, athero-
sclerosis and coronary artery disease (CAD).

Recommendations:

Frequent monitoring of vitamin D levels particularly in indi-
viduals with family history of lipid disorders must be done. More-
over, measurement of serum lipid profile should be introduced to
the patients suffering from vitamin D deficiency and insufficiency
in order to avoid the risk of lipids disorders.
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Abstract:

The Croton zambezicus, Um-Ghalaila is a common name.
"Ghussga-yene” is a vernacular name used by a local community,
where the plant parts were collected. It classified as aramotic plant
and may be active agent as natural product (plate:7 &8). The plant
leaves and flowerbuds were collected in South Kordofan State in
January.The objectives of this study are: 1 .To determine the quan-
tities and % of the extractable from leaves and flowerbuds of Cro-
ton zambezicus , 1i. To evaluate efficacy of bioactive compounds
present in the plant as insecticide, against 3%- larval (L3) stage of
inect, Epilachna chrysomelina; using both aq.extr. and EtOH-ex-
tr .Electric shaker apparatus and Rotary vacuum evaporator for
aqueous extracts and Soxhlet apparatus and rotary vacuum evap-
orator for ethanol (Et.OH) and hexane (hex)-extracts were used.
E.chrysomelina 3"instars larvae (L3), average weight (30+2mg)
were used.Three replicates were adopted . Only one larva placed
in each Petri-dish lined with a moist filter paper, and treated
or untreated leaf discs of a cucurbit were used as food source.
Concentrations of 1, 2.5 and 5% were used. Control used in the
bioassay was(. Discs + extracting solvent+ 1 larva) . The most
important results obtained in all treatments investigated through-
out this study showed that : All plant leaf and flowerbuds-aqueous
extract and Ethanolic extract at all doses used were highly effec-
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tive in reducing insect parameters measured compared to those
recorded in control.The larval food consumtion of leaf aqueous
extract within 24hrs were5.7,6,0 and7.3mg for the conccentra-
tions 5%.2.5% and 1% respectively .The control consumed 30.
Omg in the same period . An average weight loss/larva fed on leaf
aqg- extr.were 10.1,14.1 and 4.2 at conc. 5%,2.5% and 1%,whereas
control larvae gained 80mg body weight .The larval average food
consumtion fed on flowerbuds aqueous extract at first and second
24hrs of test were 2.5and 10.0mg at conc.5% respectively ,and
about 6.2and8.5 mg at2.5%, while 9.0 and 11.0mg at conc. 1%
.The controls, were 30.0and 128.0mg for the same periods . In the
case of larval weight loss when fed on aqueous extrac of flower
buds during 48hrs, larval recorded 3.2mg at conc.5% as weight
loss and at 2.5% and 1% the larval gained, 2.1 and 5.6mg respec-
tively .control weight loss was two times less than those recorded
in the conc.5% .Regarding to the effect of ethanolic leaf extract on
weight loss, the larval during the second 24hr of 48hrs loss weight
of 5.3mg at conc. 5%,while at conc.2.5% and 1 %it gained 5.0 and
10.8 mg respectively.
Key word: African Melon Lady Bird, Croton zambezicus, Larval
Growth, bioactivity.
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INTRODUCTION
pesticide was defined as any substance or mixture of sub-
stances, intended for preventing, destroying or controlling any pest,
including vectors of human or animal disease, unwanted species
of plants or animals, causing harm during or otherwise interfering
with the production, processing, storage, transport or marketing of
food, agricultural commodities, or animal feed stuffs. The term is
also used as a substance applied to crops either before or after har-
vest, to protect commodity from deterioration during storage and
transport(1). Pesticides also, include herbicide,insecticide insect
growth regulator (IGRs), nematicide, termiticide,molluscicides,
piscicide, avicides, rodenticide, predacides, bactericides,insect
repellents, animal repellents,antimicrobials, fungicides, disinfec-
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tants (antimicrobial), and sanitizers (2 ) . Generally, a pesticide is
a chemical or a biological agent that deters, incapacitates, kills,or
otherwise discourages pests (3) . The pesticides applied in grocery
stores and food storage facilities to manage rodents and insects
that infest food, such as grain. Pesticides use can save farmers’
products by preventing crop losses by insects or any other pests .
Environmentally, considerable amounts of insecticides and herbi-
cides, reach non-target species, air, water and soil, causing contam-
ination. In addition, pesticides reduce biodiversity, contribute in
pollinator decline, destroy habitat and threaten beneficial species,
attracting, seducing or mitigating any pest . Moreover, continuous
application, ignorance, negligence, misuse, abuse, and misappli-
cation of pesticides by farmers, beside unaffordable costs, both in
Khartoum and Gezira area particularly, contributed in pesticides
problems. Natural products are suggested to be one of the possible
solutions or alternatives for such cases. The natural products based
on botanical sources. Such products are expected to be ecological-
ly-sound, in addition to the availability of rich plant biodiversity in
Sudan, especially South Kordofan region. Several plants are stud-
1ed 1n such universities, research centers and institutes. Some of
them proved to have insecticidal activities, fungicidal activities,
ability to control plant insects and diseases vectors. Moreover ,
plants with potentbioactive compounds are often characterised as
both poisonous and medicinal,and a beneficial or an adverse result
may depend on the amount eaten and the context of intake (4).
South Kordofan State (SKS) is very rich at its flora, for about 50
medicinal plants wildly grown, of which 20 have demand in nation-
al and international markets. The present study aimed to evaluate
croton zamb.. Phytochemicals or bioactive compounds, efficacy as
insecticides, against 3"-instar larva of Epilachna chrysomelina F.,
the African Melon Lady Bird Beetle (AMLB), using aqueous and
ethanolic extracts.
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MATERIALS AND METHODS
1. INSECT COLLECTION AND CULTURE
1,2 Collection

Primarily, survey and collection of the African Melon lady-
bird beetle (AMLB), E.chrysomelina, was conducted in four dif-
ferent locations of the capital city of the Sudan, Khartoum. First
survey was done at Dar-esalam area "western Omdurman city”.
Adults and eggs were collected from water melon plants. The sec-
ond batch was collected from Tayba-Elhasanab village, southern
Khartoumfrom water melon plants. Only four batches of eggs and
few adults were collected from that area. The last survey was car-
ried out at El Gaily area, northern Khartoum north (Bahari), from
cucumber field. The field was completely damaged by this pest.
All stages were collected from that field at season of winter.
1.3 Culture

The collected adults were placed inside glass cages, 40 x

20 x 20 cm (Plate 1). The cages were lined with sterilized fine sand
and kept under 29+1°C and 55+10 % R.H.The soil inside the cages
was frequently provided with a few ml of water to keep the larval
and adults’ feed fresh (plate2). Both, adult and larval instars were
fed on cucumber and pumpkin plant parts ( plate3), which are sup-
plied twice / day. When oviposition (O.P.) started, leaves, roots,
stems or even flowers of the pumpkin or cucumber, with newly
laid eggs, were transferred to Petri-dishes (9cm in dia.), lined with

a moist filter paper. For the securing food, pumpkin, cucumber

or water melon were planted throughout the experimental period
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(plate 3).

Plate(1). Insect rearing cage

Plate (2). Wet sand inside the cage with fresh leaves

Plate(3).Pumpkin culture for insect rearing(U of G)
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Plate (4).Epilachna Chrysomelina 3" instar larva (L3).

2. Collection of Plants, Preparation of Powders and Extracts
2.1. Collection
Leaves (L) and flowersbuds (Fb) of Croton zambezicus  Muell.
Arg were collected following the rainy-season (Kharief), where the
plants are still green and at the flowering stage. These plants were
collected from different areas of South Kordofan State (SKS), viz.
Nuba -Mountains , the collected plant parts were left to dry for a
month under shade conditions, and at room temperature (29+1°C).
2.2. Preparation of Powders

Dried plant parts were finely ground by household grind-
er-mixer. The powder obtained from each plant part was passed
through mesh-sieve No. 10, and kept inside black sacks under lab-
oratory temperature (30+2°C) to be used for extraction.
2.3. Preparation of Extracts
2.3.1. Aqueous- extracts (Aq-extr.; polar extr.)

Each extract was prepared by shaking the powder in an
Electric rotary shaker using 50g of the powder from the different
plant parts added to one litre of distilled water in a 2L bottle and
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hand-shaken for homogeneity of concentration, then divided into
several conical flasks. These were subjected to shaking using the
above-mentioned shaker for 24 hr at room temperature. The con-
tents were strained by muslin cloth and filtered through Whatman
No. Ifilter paper. Using rotary vacuum evaporator (RVE) device,
the excess water at the filtrate was removed. The filtrate placed at
flat dishes or Petri-dishes for complete dryness. After 3- 4 days,
residues were obtained, weighed using sensitive balance (Plate5)
and expressed as % aq- extr. of the total extracted weights .The
water extracts were kept in dark vials under laboratory conditions
(30£2°C) to be used for the bioassays.

Plate (5) Sensitive balance used in the study
2.3. 2. Hexane -Extracts (hex-extr.; apolar extracts)

Forty g of the previously mentioned of two powders, as in
section (2.3.1), were dissolved in 300ml of hexane (hex) as an

extractant using the Soxhlet apparatus for 6-9 hr. The extract was
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collected and evaporated using the RVE apparatus as in section
2.3.1), to remove excess hexane. The filtrate was left to dry at
laboratory temperature (30+£2°C), weighed and the percentage ex-
tracted was calculated (Table 1).To extract the essential oil from
C. zambesicus,leaves (L) and flower-buds (FB), similar method
was adopted.
2.3.3. Ethanol -extracts (polar-extracts)

The hex-extr. (Table 2) were re-dissolved into 150-200 ml
ethanol (Et.OH). The extract was collected and evaporated as in
(2.3.2). Finally, substrates gained as Et.OH-extracts weighed and

presented in (Tablel).
3. BIOASSAY
3. 1. Preparation of Stock Solutions

A stock solution is a concentrate from which dilutions will
be made. For example, 5% w/v contains 5g of solute /100ml of
solution. For example, 1g of the extract (e.g.Crofon leaves ext.)
was added to the conical flask (20 ml volume); 5ml DW was trans-
ferred into the flask. The mixture was gently shaken or stirred to
dissolve the extract in the DW, then completed to volume (20 ml).
Thisstock solution was stored at 5°C (refrigerator) as a 5% w/v.
3.2 Dilutions (Treatments)

From previous stock solution 5% w/v, conc. 2.5% and 1% were
prepared as follows:

1g - 20ml 5%

0.5g --—-—---- -—-- xml 2.5%

X = 0.5x20 ml+~1 =10 ml (from stock solution) + 10ml (D.
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water) =20 ml

2.5% 20ml DW

5% 1g 20ml

1% x ml

1% = 20ml +5=4 ml (from S. solution) +16ml (DW)
=20ml

4. Effect of Aq- and O.S- Extracts on Feeding, Larval Growth
(LG) and Durationof L3
4.1. C. zambesicusleaves for 24 hr only

L3 of the same age and average wt (30+2mg) were used. The
larvae were placed inPetri-dishes (9 cm dia.) lined with a moist
Whatman No.1 filter paper, containing either treated or untreated
pumpkin leaf-discs (5x100 mg/disc) prepared by a cork borer (18
cm diameter( plate6). Each Petri-dish contained only one larva.
Leaf-discs were dipped into one of the following concentrations:
1%, 2.5% and 5% of the I. carnea L- aq—or -Organic—Solvent-ex-
tr., for 10 sec. The leaf — discs were left to dry under laboratory
conditions (solvent evaporation). Discs + extracting solvent + one
larva were used in the bioassay as control chek. Each treatment
was replicated three times. Leaf-discs (consumed food) and larvae
were weighed after 24 hr and data recorded. The amount of food
consumed (in mg) / larva and a larval wt (LW; gain/ or loss) were
daily recorded. Leaf discs, after 24 and 48 hr test, were replaced by

untreated ones during feeding the larval instars.Pupation and adult

emergence were recorded daily until last adult emergence.
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Plate (6) Cork borer used in the study
4.2. C. zambesicusleaves for 48 hr
The same method in (3.4.3.1.) was followed here, but the lar-
vae were fed on the treated pumpkin leaf discs for 48 hr. The fresh
untreated leaf discs replaced the treated ones after 48 hr up to the
end of the experiment (s).
4.3. Feeding with untreated leaves for the whole larval duration
In this experiment, the control/ or check larvae were fed on
the untreated leaf discs during larval duration by daily renewing.
Also, pupation duration and adult emergence were determined, i.e.
the normal duration of each instar and stage.
5.Statistical Analysis
One-Way ANOVA is a technique used to compare means of
three or more groups using the (F- distribution). DMRTat 5% was

adopted in the present studyto find differences between means .
RESULTS:

1. Aqueous extracts (aq-extr.)

Th aq- extr.of the Croton zambezicus plant leaves& flower buds

1s resulted in table 1.
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2 . Hexane extracts (hex-extr.)

The % extracted after 9 hr using Soxhlet device resulted in (table 1).
3.Et.OH extract (Polar).

Et.OH was able to extract the material remained after hexane ex-
traction (tablel).

Table (1) Croton zambezicus leaves& flower buds extract

Type of ex- Original | Extract
Plant part Extract%
tract wt/g wt/g
Leaves 50 7.3 14.6
- Flower
AP W 50 16.0 32.0
buds
Leaves 40 4.46 11.16
- Fl
Hexane -ext ower 40 0.46 1.14
buds
Leaves 40 2.36 8.4
- Flower
Ethanol-ext AW 40 148 37
buds

e
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Plate (7)SummaryCroton zambezicus in its rocky habitat

Plate(8)C.zambezicus flower-buds(Dalanj area).

4. Leaf consumption and total larval weight of Croton zambezicus
4. 1. Leaf Aqueous -Extract (Feeding for 24 and 48 hr)

The result obtained (Fig. 1) showed the larval food consump-
tion (FC), an average rate, in terms of mg/day larva fed on leaf-
discs treated with L-aqg-extr. of C. zambezicus, were: 5.7, 6.0 and
7.3mg for the concentrations 5%, 2.5% and 1%, respectively. The
control consumed 30.0 mg in the 1% 24 hr. Larval mortality (LM)
was 11.1% at conc. 2.5% only. At Larval duration (LD), the aver-
age of food consumed by larva FC within three days, were 131.1,
142.6 and 142.9 mg, following the same order of doses in first 24hr.
The control consumed 158.3 mg. A statistical analysis showed in-

significant reduction of FC at the 1% day of the experiment .

n 02023 piliy-.n1444 84l  saloq g uirellg olill 222l - d1gium &1)&ola0érole -roj.LZi.ll alao




Effects of Aqueous and Ethanolic leaves and flowerbuds Extracts of Croton zambezicus on the Larval Growth of African Lady Bird Epilachna chrysomelina F

Regarding

48 hr of exposure the average leaf consumption in mg/larva/
day, at the 1st and 2™ 24 hr ranged between 3.0 and 6.3, 4.0 and
15.0 mg for 5%, 2.5% and1%, respectively .Statistically, these re-
sults were insignificant, except concentration 2.5% at the second
24hr. L-discs consumption (LDC) was increasing from day to an-
other. Control larva ceased feeding at the 3™ day. In larval dura-
tion (LD), the total amount of LDCs/larva, were: 130.2, 139.1 and
141.5mg at different treatments .

In case of effects on larval weight, gain or loss( Fig.2), an
average initial larval weights (Lwt) used (the averages were 30 mg
;28.0, 30.0 and 32.0 mg) when started feeding on treated leaf, an
average wt-loss /larva were. 9.3, 5.7 and 1.0 mg, were, at 5, 2.5
and 1% respectively. Starvation control, was -6.3 mg (first 24hr).
The statistical analysis showed significant reduction of Lwt at dif-
ferent concentrations, but conc. 2.5% and the control were similar
.The total larvae weight (wt-gained) (TLwt) per larva duration LD
as follows 54.2, 55.5 and 69.9mg, for 5%, 2.5% and 1 % respec-
tively. Starvation control SC showed -27.6 mg loss, while Control

larva CL gained 80.6mg body weight b.wt. .

For 48 hr the larval total weight exposed to treated leaf, an
average loss per larva at 5%, was 1.4 mg within first 24hr, while
the larvae gained 1.2 and 1.7mg weight when fed on treated leaf
discs at conc. 2.5% and 1%, respectively. In second 24 hr, larva
lost 10.1, 14.1 and 4.2 mg, at conc. 5%, 2.5% and 1%, respective-
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ly. The negative control larva lost 6.7 mg, whereas control larva
CL gained 80.6 mg b.wt. Twt gained per larva throughout LD were
28.1, 56.3 and 64.6 mg, for 5%, 2.5% and 1% respectively . A sta-
tistical analysis showed significant reduction in Lwt in 2™ 24hrs,
when compared to the CL and SC .

When followingl.3 ofAMLB up till adult stage, at 24 and
48hr Croton L-ag-extr tests, 88.9 % and 100% of the treated lar-
vae at 1% and 5% for "24hr” and different doses for "48hr”, are
transferred into adult stage, respectively. An average pupation
(AP) and adult emergence (AE) were 4.3 and 3.7 days, for differ-
ent L-ag-extr treated larvae. Starvation controllarvae, survived till
the 4rth day, then died at 5th and 6th day of experiment .Positive
control, developed into adult stage and finished emergence entire-
ly after 11 days.

4.2. Flower Aqueous Extract (Feeding for 24 and 48 hr)

The average LDC /larva/day, when L3 fed on food treated by
flower aq- extr.of C. zambezicus, were 1.5, 2.3 and 7.7mg for 5%,
2.5% and 1%, respectively. The Larva ceased feeding at 2.5% on
the 3" day, and also the control. At larval duration, the total FC/
larva, ranged from 123.7 to 148.9 mg, beginning by the higher
concentration, to the lower one. Concentration 2.5% and 5% were
alike, but different from conc. 1%. A statistical analysis showed
significant reduction of FC by larva, when compared with the con-
trol (Fig.1) .

In case of 48 hr at first and second 24hr tests, larva consumed

an average 2.5 and 10.0 mg from the leaf discs treated with conc.
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5% flower aq.- extr. of C. zambezicus, respectively,and about 6.2
and 8.5 mg at conc. 2.5%, while 9.0 and 11.0mg at conc. 1%.The
controls, were 30.0 and 128.3mg for the same period . Total LDC,
by larva, within LD, were 121.8 to 147.1 mg, at each concentra-
tion. Statistically, there were differences between CRs and the con-

trol ones .

With regard to the total larval weight (Fig.2), fed on leaf discs
treated with flower aq.extr. for 24hr, the results recorded at conc.
5%was 0.2 mg is loss /larva. While at conc. 2.5% and 1%, larva
gained an average 1.3 and 5.4 mg, respectively. The SC and CL
were -6.3and 15.2mg. Twt gained by larva within larval survival
(LS):60.9, 61.3 and 69.2mg, for 5%, 2.5% and 1% respectively.

Statistically, only conc. 5% was significant in reducing Lwt .

While the total weight of the L3 fed for 48 hr on leaf treated
with flower ag-extr., the average weights gained/larva/day were:
8.7, 8.9 and 14.7mg, at conc2.5% , 5%, and 1%, respectively, at
the 1% day test. At the 2" day, larva recorded 3.2 mg at conc. 5%
as wt-loss, and at 2.5% and1% the larva gained, 2.1 and 5.6 mg,
respectively. Control wt .-loss, was two times less than conc.5%.
Twts gained /larva since larval duration (LD) were 59.5, 60.0 and
68.0 mg, for 5%2.5% and 1%, while the SC and +C were, -27.7
and 80.6 mg, respectively .

When L3 of the AMLB was followed up till adult stage,
100%o0f the treated larvae by F-aqg-extr, successfully developed

into adult insects,at all treatments and durations. An average P and

02023 pliy- 41444 ayilidl  saloa - gpirellg rolill a2l - 1gim g1y G080 drole -,ojl.fi.ll alag, n




Dr. Abdelhameed Adlan Ibrahim Bashir - Dr.Hassan Elssadig Kawarti Eltoum

AE periods were 2.8 and 2.0 days for each . Starvation control SC
larvae, survived till the 4™ day, then died at 5" and 6™ day of exper-
iment. Control larvae, developed into adult stage and completely

emerged after 11 days.
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Fig. 1. Total food consumption when leaf discs were treated by
C. zambezicus leaf and flower aqueous- extracts /larva during the
third larval instar of FE.chrysomelina for 24 and 48 hr.
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Fig. 2. Total weight of the 3™ larval instar fed on leaf discs treated

with C. zambezicus leaf and flower-buds aqueous- extracts during

3 larval instar of E. chrysomelina for 24 and 48 hr.
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4.3. Leaf Et. OH-extract (feeding for 24 and 48 hrs)

The results in figure(3) show an average CRs /larva within
its growth, at conc. 5%, 2.5% and 1%, were: 4.3, 9.0 and12.3mg
respectively. The larva ceased feeding at 5% and 2.5% and, then
continued feeding at the 2™ day. The TCRs through its LD: 148.0,
150.0and 153.0 mg. The control consumed amounts (at 24 and
48hr) were 30.0, 128.3, with TCRs, 158.3mg. The statistical anal-
ysis, showed significant differences between treatments including

the control .

In case of 48 hr in the first 24hr LG, an average CRs 7.3,
9.7 and 15.0 mg, were,recorded/larva, with total 141.7,155.6 and
157.7 mg, at 5%, 2.5% and 1%, respectively, as LD. In the second
24hr, larval LCRs/day: 7.2, 14.2 and 20.0mg, with total leaf con-
sumptions:141.7, 155.6 and 157.7mg, at concentration, 5%, 2.5%
and 1%, respectively.The statistical analysis showed significant dif-

ferences between treatments including the control .

Regarding ,the larval weight when fed on C. zambezicus
L-Et.OH-extr. for 24 hr, the result showed that an average wt /
larva was, 4.1 mg at conc. 5%. while at conc. 2.5% and 1%, larva
gained 4.1 mg and 10.3 mg respectively (Fig.4). The total weight
(Twts) gained /larva within its duration were: 45.1 mg, 51.4 and
56.2 mg at conc. 5%, 2.5% and 1%, respectively, compared to ini-
tial weight. The statistical analysis showed significant differences

in weight- loss or -gain when compared to the control .

In case of 48 hr the result showed the average wt-gain /larva
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during larval stage 7.6, 8.6 and 9.4 mg, at conc. 5 %, 2.5 % and 1
%,respectively at first 24hr. In second 24 hr, the larva lost 5.3 mg
at conc. 5%, while at conc. 2.5% and 1%, it gained 5.0 and 10.8
mg respectively, with total larval wt-gain: 45.1, 51.4 and 56.2 mg,
at conc. 5 , 2.5%, and1%, respectively. The statistical analysis,
showed insignificant differences between treatments, except conc.
5% at 24hrs and second 24 of 48hr tests -4.1 and -5.3 respectively.

When followed E.chrysomelina 13 up to adult stage,and at
first 24 or 48hr tests, 100% of the treated larvae developed into
adult stage,at different treatments, and were normal. An average
PD was 3.7days. AE from pupation in average 1.2 days. In 48 hr-
2, 22.2% of pupae died at 5%, the pupae that developed into adult
stage, were 77.8% in average pupation period 3.7 and AE 1.2 days.

4.4. Flower Et.OH extract (Feeding for 24 and 48 hr)

The results showed that an average of LDC/larva within LG
were: 10.8,14.7 and 15.2 mg,with total amounts of 137.0 ,139.5
and145.9 mg, at conc. 5%, 2.5% and 1%, respectively, in its LD.
The control consumed amounts (at 24 and48hr) were: 30.0 and
128.3 mg. The statistical analysis showed significant difference
between conc. 5%, 2.5%. and 1%.Moreover, all treatments were
different from the control (Fig.3) .

With regard to 48 hr the results showed an average, LDC/lar-
va/day, within first 24hr and second 24hr were 10.4, 12.6, 16.4mg
and 33.8, 120.3 and124.7mg, at conc. 5%, 2.5% and 1%, respec-

tively. The larvae ceased feeding at conc. 5% in first 24hr, while
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in second 24hr, the larva ceased feeding on conc. 1% and 2.5% and
the total leaf CRs were 132.8, 132.9 and135.1mg during LG.The sta-

tistical analysis showedsignificant differences between all treatments.

In case of larval weight fed for 24hr on leaf discs treated with
F- Et-OH-extr. (conc. 5%, 2.5% and 1%), the results showed an
average Lwt-loss/larva 15.6, 18.4 and 19.0mg, respectively, with-
in the larval stage. The total weight gained/larva 59.6, 67.1 and
67.3mg, at conc. 5%, 2.5% and 1% respectively, during LD. Com-
pared to the starved larvae which showed loss in weight -6.3mg,
with total loss -27.7mg, and control larvae, which fed on untreated
leaf discs, showed 12.2,27.2, 10.2 and 28mg as initial weight, with
total 80.6mg. The statistical analysis showed insignificant differ-
ences between treatments, but different from the control .Regard-
ing 48 hr in the 1% 24hr of exposure the result showed that an aver-
age wt-gain/larva/day, during LG, were: 12.2, 18.6 and 19.2mg, at
conc. 5%, 2.5% and1% respectively. While in the second 24hr, the
larva gained an average of 13.3, 17.5 and18.7mg, with total 57.7,
64.1 and 65.9mg, respectively, throughout LD. Statistical analysis,

showed in significant differences between all treatments (Fig4).

Following , L3 of E.chrysomelina up to adult stage,100% of
treated larvae thoroughly developed into adult stage in first 24of
48 hrs, within an average 3.4 and AE 1.5 days .In 48 hr-2 test,
100% of the treated larvae, developed into adult in average 1.5

and pupation3.4 days. The emerged adults were morphologically

normal.
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Fig. 3. Total food consumption /larvae fed on leaf discs treated
with C. zambezicus leaf- and flower- bud- ethanol extracts during
3" larval instar of E. chrysomelina for 24 and 48 hr.
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Fig. 4. Total weight of larvae fed for 24 and 48 hrs, on leaf discs
treated with C. zambezicus leaf and flower bud ethanol-extracts
,during 3" larval of Epilachna chrysomelinainsect
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DISCUSSION and CONCLUSIONS

A large number of medicinal plants possess phytochemicals,
such as flavonoids, anthraquinones, tannins, alkaloids ...etc, had
been associated with antimicrobial, antifungal, anthelmintic, in-
secticidal, molluscicidal and other activities (5) . C. zambezicus
leaves and flower buds were extracted by water, ethanol and hex-
ane solvents. Water proved to be an efficient solvent than hexane
and ethanol. This, result indicated that ag-extrs at two Croton sam-
ples, leaves and flower-buds, weighed more (in g) than Et-OH and
hexane extrs (Tablel) That might be used satisfactorily in different
tests, or at field conditions later . Semilar findings were reported
by.(6) and (7 ) .

In 24hr L-aqg-extr tests, 11.1% was mortality of L3 at 2.5%
on the 3 day. 88.9%,was number of tested larvae that developed
into adult stage . An average pupation period, at different Croton
parts extracts, ranged from 2.8 to 4.3days,and an average adult
emergence, from 1.2 to 3.7days.This,result was more than con-
trol, Um-Salama and less than El-Khidir reports . L Wt. and CRs
at all treatments significantly decreased, when compared with the
control at 24hr L-ag-extrs . At 48hrs tests, 100% of the treated
larvae developed into adult stage. Conc. 5% was only significant
in reducing LWt at 1rst 24hr of 48hrs.At 2™ 24hr of 48hrs,all
treatments reduced larval Wts . At 24hr testes of Croton L-ag-ex-
trs all treatments reduced CRs . At 1% 24hr and 48hr ,all doses
reduced leaf CRs, In 2" 24hr trials only conc. 2.5% markedly re-
duced leaf CRs . At Croton L-Et.OH-extr,in 24hr tests, 100% of the
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treated larvae developed into adult stage, while at 48hrs trials, pu-
pal mortality was 22.2% at conc. 5% . Regarding, the flower-buds
aq and Et.OH extrs and at different durations and treatments, all
treated larvae developed (100%) into adult stage and they were
morphologically normal. The results obtained in this study shows
that the mean larval consumtion,mortality,weight loss or gain and
development compared to the control treatment varies from one
plant part extract to another, and this may explain that each part
or type of extract differs in its effect, the result agreedwith attri-
bution of (8), (9) and (10) who inviestigated different botanical
extracts, including Catharanthus roseus,Balanites aegyptiaca and
Lawsonia inermis as antinutritional materials, repellent and in-
hibitory materials for some insect pests,including E.chrysomelina
and C.maculatus insect and they found that the extracts vary in
the degree of their effect on the activities of insects according to
the amount,type of extraction and effectiveness of the chemical in
each one. They also added that their general effect was proportion-
al to the increase in the amount of dose used compared to control
treatment. The latter attribution support the current results.Gener-
ally, The present findings demonstrated that only Croton L-aq and
L-Et.OH extrs, were toxic. C.zambezicus, 1s a multi-purpose plant,
aromatic, medicinal and toxic one.Such plant might be benefi-
cial at rural area levels.High cost and hazards of agrochemicals,
might motivate small farmers to make use of such plants. Croton
plant, could be qualified enough to solve farmers’ problems when

used in pest control at rural areas. In other words, farmers could
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treat themselves and manage their pests at the same time. Future
work,should include Croton volatile oil. Because, many essential
oils succeeded nowadays, to manage human disease and used as
pest control agents. Demonstrate different traditional uses as a me-
dicinal, aromatic and toxic plant.Identify or detect essential-oils’
constituents.

In conclusion, the current findings encourage more detailed
studies in such plant parts, using more sophisticated procedures,
methods and techniques to identify, quantify and isolate the active
ingredients and conduct more intensive and extensive toxicologi-

cal investigation.
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