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Abstract

What manifested biography of one of the people, or great of greats, as
illustrated biography of Prophet Muhammad peace be upon him, people
cannot be accused of favouring the Quran or Compliment Mohammed, but
the Quran make Mohammed peace be upon him in suitable situation, and
the source expected the biography of the Prophet very well and illustrate his
human royalty as well as the Prophetic consideration, to amazes minds in
rhetoric and wonderful photography but deal with the peculiarities of the
Holy Prophet peace be upon him. The great effect of lie event toward the
message and its owner which affects the Prophetic house, and destroys its
chastity to spread the obscenity among believers to satisfy the illness souls
of hypocrites and unbelievers to defame upon the messenger peace be upon
him, and this represent an important stage agenda of the enemies of Allah to
eliminate religion and its people if completed, but Got blessings. Its
forbidden for those who wear the address of the faith to go deeper in these
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problems and through this important event in the context of the Prophet, the
researcher convert the problem from the hostility of branches to certainty of
creed that never strive on it, or mentioned it as an example of reverence and
appreciation for those who were heroes of events.
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Abstract

The economic situation in the Hejaz has deteriorated as a result of the
famine during the era of Omer bin Khattab in the 8" century, the
famine led to the displacement of nomads to Almadina city. Omer bin
Khattab address this crisis through his stock in the house of money
(Bait almal) also the asked aid from the governors of the rich of states
like Egypt, Syria and Iraqg, Nevertheless famine led to the death of large
number the nomads . Omer bless prayer for rain, (Istisga), rain came
down and the plants grow according to that the nomads returned back
again to their homeland, that is to say despite the so many difficulties
Omer was able to overcome it through measures he set for treatment.
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Abstract

This study aimed to identifying the reality of the number and
percentage of teaching staff to undergraduate students in humanities and
educational faculties at the University of Khartoum, during the years: 2010,
2011, 2012. This was carried in the light of the internationally recognized
ratio of teacher to students, namely, (1:22) as an average in the theoretical
"humanitarian and educational” faculties as one of the indicators quality
control at the University. The faculties covered by the study included:
Faculty of Arts, Education, Social Economic Studies, School of
Management Studies and Faculty of Law.

The study reached a number of findings. The most important are: that
the percentage of teaching staff to students in the humanities and educational
faculties at the University of Khartoum are characterized by a rising ratio,
reaching an average (1:33) in the year 2011, which is not in line with global
standards. The number of students in faculties of humanities and educational
studies at the University of Khartoum is 12,419, which is equivalent to
(45%)of the total number of the university students, which was estimated in
the year 2011 as 27, 886. The total number of teaching staff was 372,
equivalent to (30% ) of the total teaching staff at the University of Khartoum

University of Dongola Journal for Scientific Research, 11" edition June 2016



A3

2016 - 3y te R0l el Yoo jadleale

which is 1,251.Among the faculties of humanities and educational studies,
the Faculty of Education had the highest ratio of teaching staff to students
(1:48).

The percentage of male teaching staff in faculties of humanities and
educational studies at the University of Khartoum was (62%), while the
percentage of females constituted (38%).The percentage of male students in
the faculties of humanities and educational studies at the University of
Khartoum represented (66%) in the year 201land is thus less than the
percentage of females (34%) with the exception of the Faculty of Law, in
which the percentage of males to females outperformed narrowly.

Based on the findings, the study came up with several
recommendations that will contribute to the performance quality control in
the faculties of humanities and educational studies at the University of
Khartoum.

Keywords: Percentage of teaching staff; quality control; undergraduate
students; Faculties of humanities and educational studies; University of
Khartoum.
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Abstract

The research aims to define the meaning of miracles in the language
and terminology, and the motives that led to the emergence of issues on
Quranic miracle with a review of the history of copyright in the miracle of
the third Hijri century to the modern era.

The research views the opnions of each of Rummani about the
miracle of the Qur'an in his book, (Jokes in the miracles of the Qur'an) to
identify aspects of the Qur'anic miracles indicate with the opinion of the
scientists on the topic of Morphologia, and Albaglani opinions about the
miracle of the Qur'an in his book: (Qur'an miracle) his says and aspects of
the Qur'anic miracles, and the rhetorical benefits in his book, especially with
regard to the broadest magnificent concept, which includes all of the types of
Morphologia and all examples and evidence exhabit in that. In addition to
the Comparison betweem the books, in terms of the view, and quotation and
transfering from others, The points of agreement and disagreement between
them, with the views of some scientists about them. The research found a
number of findings, including:

1. The first named abbreviated limitation is the Rummani.

2. the reader of the Albaglani book does not exhausted, because
Albaglani follow the way speakers who have increased their revenue
questions and answer them

University of Dongola Journal for Scientific Research, 11" edition June 2016



2016 - 3y te R0l el Yoo jadleale

3. The Rummani not cited in the book, but the verses, unlike Albaglani
which cited verses and hadiths and sayings of poets and the adage
about the Arabs, and this shows briefed capacity, and its place in his
time.

4. There is a difference between those who say Morphologia is original,
and those counted as asort miracle only.

5. Both Rummani and Albaglani claimed that the reason for his written
book, a question means.

6. Both believe that the Koran is beyond the speech known to the Arabs.
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Abstract
Experience is considered one of the most important means of proof in the

law of evidence is the most important medical expertise so as to relate to
modern technologies that help to prove the crime against persons and not by
way of a scientific doubt.

And like the rest of the border crimes allows prove some crimes by medical
evidence, such as drinking alcohol crime that can be recognized by the smell
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and the crime of adultery, which can be recognized by the pregnancy is not
married to. These cases are not evidenced only by medical evidence doctor
Is the one who determines whether the odor in the mouth of the accused is
the smell of booze or not, and the doctor himself, who proved that the
accused pregnant or not is, and this is the essence of the use of medical
evidence to prove border crimes.
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Abstract

The aim of this Study is to explain the resources of the north State auto
revenues the size of these revenues and its analysis. The attempt to know
the mechanism which used by the State to improve and increase its auto
revenues. The problem of the self-revenues to meet the expenses. These
revenues helps the State to achieve its tasks and duties. The study endeavors
to indicate the role of the state to develop and raise its revenues, ensure the
continuity and good performers to the revenues.

The findings of the Study:-

1. The North State auto revenues are increasing during the period of
the study.

2. Although the auto revenues of the North State are increasing but
the state still depends on the federal fiscal support to finance its all
programmers.

3. The measures taken by the Ministry of finance and Economy to
develop its revenues were effective and reflected in increasing the
asset of the State Self revenues.

The most important recommendation represented in involving the in dust
vial sector, together with, the agricultural sector to increase the raven was In
addition ,to pay more attention to gold mining that discovered recently in the
North State and raise the efficiency of collection through work aids such as
vehicles — workforce .
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Emirate and governance and the elimination synonyms means
leadership, and the most difficult driving leadership humans, so Islam came
via his method book and the year to lay the foundations and regulations
governing this function the serious humanitarian, so be on the human grace
are not they curse, they are assigned and not honor, a secretariat in every
sense this word, which is a shame and regret of not performed perfectly.

In this paper, we stand with the hadith which shows us the contours of
the road that leads us to safety if we apply what directives Word Press there
in we have to follow, and warnings contained therein we must Nhdhirha and
get away it, God has said: {And whatsoever Messenger Fajdhuh and what he

forbids you, abstain}.
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Abstract

The research deals with social customs of the Nile tribes in the state of
South Sudan, namely Nuer, Dinka Shilluk, Anuak and Murle, related to the
practice of tattoos that appears on forehead, which have many implications,
meanings and interpretations, any each tribe of these have particular form of
tattoos, which distinguishes it from each other. Social habits have different
social habits that concerned marriage depends mainly on the cows as a social
appearance of the groom and show financial ability through the number of
cows paid as a dowry for the bride. The amount paid of cows as dowry differ
from tribe to other, and sometimes the bride's family accept goats as part of
the dowry as is the case of Shilluk tribe, in addition to that the research deal
with the birth habits.
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Abstract

The scourge of drugs is addictive , addiction is the most important
object researcher on the subject of drugs because he is not addictive
because it was the drugs that risk and what brought about in the
world of those big fuss , but otherwise what were drugs and
psychotropic substances laws , which would reduce demand and supply
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And if there is astate of disaster, it is not justified to use
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Abstract:

The study sought through the display to clarify the semantics of
names based on the historical and cultural aspects relating to certain areas
and places in Sudan, as the study focused on the foundations and
implications of naming geographical location and martyrdom as reported by
historians and Arab travelers and their role in the study of geographical
names and the relationship between place names and descriptions
topographic and surrounding environment the study also cited examples of
some of the environmental effects in the naming of the place and common
adjectives Alanchar and the impact of population movements on naming
some places.
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Abstract

Worship is the complete servitude to God, to obey him and worship
him faithfully as indicated by our Messenger of Allah, peace be upon him
without an increase or decrease. the origin of worship is to be accomplished
by the human himself not on behalf.

The Jurists Department divided worship into three sections:

- Purely physical worship as prayers and faith, which is not permissible
to be done on behalf.
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- Physical and financial worship are carried out by body and money as
IS the case of pilgrimage.
- Purely financial worship as in the case of Zakat.

Scholars agreed not to allow the prosecution of physical worship since
the intended purpose, which is body compliance, is not achieved. With an
exception of pilgrimage in case of permanent, disability.

The Jurists allow the prosecution in the financial. Worships since they
achieve their

In tented purpose, .So prosecutors give out Zakat on behalf others like
immature or Crazy. Scholars disagree on prosecution in reading Quran and
giving Sadagat, but the majority opinion is allow such prosecution.
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STAPHYLOCOCCUS SPECIES ISOLATED FROM HOME MADE
ICECREAM (DANDORMA) IN SHAMBAT-NORTH KHARTOUM
PROVINCE

Dr .Samia Sadig Mohamed Ismail

Associate Professor. Faculty of Medicine. Dept. of Microbiology University of Dongola
Abstract:

The aim of this study is to isolate Staphylococcus species From
homemade ice-cream called Dandorma and to identify them according to
recent references (Sneath etal 1986 Barrow & Feltham. 1993).

Hundred samples of homemade ice- cream (Dandorma) specimens
were collected from Shambat schools Khartoum state. Staphyloccus species
were isolated from 44 samples (44%). These species were differentiated
into two groups, The first was the coagulase positive species, which include
8 (18%) are S.aurus and 4(9%) S.delphini. The second was coagulase
negative novobiocin resistant species, which include are S.scuri 12 ( 27.3%),
S.caseolyticus 12 (27.3%), S.saprophyticus 4 ( 9.1% ) and S.arlettae 4 (
9.1%).
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Introduction :

Dandorma, which is considered as the local public type of ice-cream,
is greatly consumed in Khartoum state. Usually it is made solid and
consumed in the poor districts. Dandorma is simply frozen milk or juice
even merely coloured sweetened water, packed in small plastic bags that
are rendered opened by bluing air into them orally. This common action
introduces more contamination to the contents. Each bag is closed by a
knot at its tip using hands. The bags are usually packed in thermo flasks or
ice boxes. Selling is usually practiced in front of schools and public parks.

Dandorma is favorable to Sudanese children but unfortunately it is
not checked by public health authorities. so hazards of being contaminated
is greatest.

The genus Staphylococcus is Gram- positive cocci, and has at least 20
species which are aerobes and facultative an aerobes, non-motile, non-
spore former, non-capsulated. Colonies can be yellow, red and orange ,
Colonies at solid media are round, smooth, raised, glistened (Barrow and
Feltham 1993). Staphylococci species tends to live in human, animal and
free in the environment . Arbuthnot ( 1992 ) reported that Staphylococci of
different species were isolated from nose , hand and skin areas in one
person .In the past any organism isolated from foods and showing
morphological resemblance to Staphylococcus, was considered to be
Staphylocoous aureus which was known as a food poisoning organism since
old ,times (Banwart 1981). Recently many species were discovered
Staphylococcus aureus and Staph .delphini were isolated from many types
of foods including ,sausage, beef burger and minced meat. Staph sciuri and
Staph caseolyticus were isolated from machine-ice-cream (Mohamed
1997).

The genus Staphylococcus was divided into two groups coagulase-
positive and negative Staphylococci. The coagulase-positive Staphylococcus
are characterized by the production of the extra cellular enzymes (Wood,
etal 1992). They are the major pathogens for animals and human, e.g.
mastitis and food poisoning (Jay 1986 ), while the other group, coagulase-
negative Staphylococci, are characterized by failure to coagulase plasma
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(Wood, etal 1992). They are of the normal human flora and sometimes
caused some diseases (Glyes and Thoen,1993). Staphylococcal food
poisoning is a food- borne disease (Todd 1978) It caused by enterotoxin
produced by certain strains of Staph aureus in food prior to ingestion
(Dayne and Wood,1974).

Materials and methods:

Local ice-cream (Dandorma) samples were collected from Shambat
schools, northern Khartoum province; the samples were collected into ice
box and transported immediately to the laboratory.

The samples were streaked onto 10% freshly prepared sheep blood
agars which were previously dried. Incubation was carried aerobically
under 10% Co2 to at 37C° for 24 hrs. Those which do not show any growth
were re-incubated for up to seven days before they were reported
negative. Gram's stain was made from each culture and examined
microscopically. Those showed the morphology of Staphylococcus was
submitted for subculture to onsure purification.

Biochemical properties were studied, including the following:
Coagulase test, oxidase, urease, catalase nitrate reduction and novobiocin
sensitivity test, sugar reaction were read at 37C° within 48hrs, negative
ones were left for seven days before they were considered negative.

Results:

Out of the 100 samples of Dandorma ,showed bacterial growth 44 of
them were found to contain staph species and this different species were
identified, some of them are coagulase-positive and the others are negative

The frequency of isolation of Staphylococcus species from Shambat
school are shown in (table 1).
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Table 1: Staphylococcus species isolated from 44 Dandorma samples.

H?me made- No. of plzgi.t;:lfe Frequency
Ice cream samples samples Staphylococcus species

S.sciuri 12 (27.3%)

S.caseolyticus 12 (27.3%)

S.aureus 8 (18.2%)

Dandorma 100 44 S.saprophyticus 4 (09.1%)

S.delphini 4 (09.1%)

S.arlettai 4 (09.1%)

8¢¢

The coagulase-positive staphylococci species isolated from Dandorma are
shown in table (2).

Table 2: Coagulase-positive Staphylococci species isolated from 44 Dandorma samples.

Coagulase-positive Frequency
S. aureus 8 (18.2%)
4 (9.1%)
S.delphini

The coagulase-positive Stapgylococcus species isolated from 44
Dandorma are shown in table (2).
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Table3: The coagulase-negative Staphylococcus species isolated from 44 Dandorma
samples.

Coagulase-positive Frequency
S.sciuri 12 (27%)
S.caseolyticus 12 (27%)
4(9.1%)
S.saprophyticus
S.arlettai 4 (9.1%)

Discussion

In the past, any organism isolated from foods and showing
morphological resemblance to staphylococcus was considered as
Staphylococcus aureus .In this study the presence of other species is
confirmed.

The Present study showed that 44% samples of Dandorma tested
contained Staphylococci species. This finding should be of health concern
because Dandorma forms a major part of the staple ice cream for children
schools in Sudan.

Species of Staphylococci isolated from Dandorma were identified as
Staphylococcus  Sciuri  Staph, caseolyticus, Staph-aureus, Staph
Saparophyticus, Staph. delphini and Staph-arlettae. The most common
Species insolated in this study were Staph.sciuri, Staph. Caseolyticcus and
Staph aureu, and these species were known as the cause of gastroenteritis.

The species of staphylococcus isolated were divided into two groups,
coagulase positive species which include Staph. aureus and Staph delphini
and coagulase negative like Staph. Caseolyticus, Staph . arlettae ,
Staph.sciuri and Staph.saprophyticus.

This high prevalence rate (44%) of isolates from Dandorma was due
to the methods and tools used in manufacturing, and also to the selling
technique which is practiced. Another reason for this high prevalence was
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that containers were continuously opened and closed for the purpose of
selling and this will allow more contamination by dust and hands to occur.
This observation is in agreement with Banwart (1981) and Frazier and
Westhoff (1989) .The most important causes of contamination in
Damdorma by Staphylococcus, were the frequent handling, poor personal
hygiene and processing or preparation under an unsanitary condition.

Conclusion:

-The Results showed That the provided samples of Dandorma contain more
over than one-Third of different species of staphylococci half-or the
Staphylococcus isolates were coagulase-positive.

-Two-Third of the Staphylococcus isolates were coagulase-negative.

Recommendation:

-This locally made ice cream (Dandorma) should be checked by health
authorities.

-Health education in schools.
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The Relationship between Idioms and Culture with Reference to

English/Arabic Translation
Dr. Saudi Hassan Salim Izzeldin

Abstract

Idioms are very difficult to understand not only for translators and
learners but also for speakers of the native language. This paper considers
the role played by social and religious culture in analyzing and
understanding idioms in both English and Arabic Languages and identifies
the obstacles faced in translating them and techniques and strategies used to
overcome them.
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1. Introduction

Idioms are one of the most fascinating aspects of English language,
but also one of the most difficult to understand and translate. Idioms are
usually defined as groups of words whose meaning is different from the
individual words. So, "under the weather" has nothing to do with the literal
meaning of the "weather": it means "feeling ill". As this example illustrates,
in the majority of idioms the meaning can be almost impossible to guess out
of the context, while some idioms are more transparent and their meaning
should be quite easy to guess, especially in context such as "bear something
in mind" and "use your head". Idioms may have universal meanings which
are common to many languages or specific meanings which are, due to
linguistic and/or the cultural restrictions confined to the speakers of that
particular language and cannot be easily understood by speakers of other
languages.
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2. Literature Review
2.1 English versus Arabic

Linguistically, English is an Indo-European language partially
inflectional, much word order dependent and non-diglossic, whereas Arabic
Is a Semitic language, dependent of verbs made up of three consonants as
the basic root for all other vocabulary, highly inflectional and diglossic.

While English written language may contain some colloquial
expressions, but this depends on register and genre type, Arabic written
language does not allow colloquial expressions. Culturally, English and
Arabic are spoken by nations that are geographically, religiously and
socially distant. As language and culture are closely interrelated the gap
between the SL and TL in the case of English and Arabic will be bigger.
Hence, the bigger this gap the more difficult the transfer of message from SL
to TL will be.
2.2Translation

Juliane House (2009:13) defines translation as a process of replacing a
text in one language by an equivalent text in another. The three basic
features of translation are thus text, equivalence and process.

Bell (1991:1) quotes a definition of translation as an expression in language
TT of what was expressed in another language ST by securing stylish and
semantic equivalence. Brislin (1976:1) define translation as: the general term
referring to the transfer of thoughts and ideas from one language (source) to
another (target).

2.3 Idioms

An idiom is a fixed expression whose meaning is not guessable from
the meaning of its parts (Trask, 2000:67) e.g. "Let the cat out of the bag"
(meaning: reveal the secret).

The main features of idioms are: metaphorical and cannot be
understood directly, should not be taken literally, syntactically fixed,
semantically invariable and mainly cultural and informal. ldioms are
categorized in various ways according to their grammatical type (e.g. verb-
adverb idioms), concept or emotion portrayed and image they convey (body
Parts).

Idioms may occur in slang, proverbs, allusions, similes, dead
metaphors, social formulate and collocations forms (Fernando, 1996:3).
Furthermore, idioms were classified by Ghazala (2003:228) into full/pure
idioms, semi-proverbial expressions, phrasal verbs, metaphorical
catchphrases and popular expressions.
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(Note: Many phrasal verbs are idiomatic. That is, the meaning of the
verb and particle is different from the base verb of its own. For example the
meanings of give up and give in are quite different from the meaning of
give).
2.4Culture

Culture is a notoriously difficult to define. The following definitions
have been suggested:

The Centre for Advanced Research defines culture as "shared patterns of
behavior and interactions, cognitive constructs and understanding that
are learned by socialization. Then it can be seen as the growth of a group
identity fostered by a social pattern unique to the group™
Anthropologists, define culture as the sum total of ways of living built
up by a group of human beings and transmitted from one generation to
another.

Spencer-Oatey(2008:3) defines culture as a fuzzy set of basic
assumptions and values, orientation to live, beliefs, policies, procedures,
and behavioral conversations that are shared by a group of people and
that influence (but do not determine) each member's behavior and his /
her interpretations of the "meaning of other people behavior ".
Matsumoto (1996:16) defines culture as the set of attitudes, values,
believes and behaviors shared by a group of people but different from
each individual, communicated from one generation to the next.

So, roughly, culture is a way of life of a group of people — the
behavior, beliefs, values and symbols that they accept generally without
thinking about them and that are passed along by communication and
imitation from one generation to another.

2.5Translation Strategies

Krings (1986:18) defines translation strategies as Translators
potentially conscious plans for solving concrete translation problems in the
framework of a concrete translation task.

Loesher (1991:8) defines translation strategies as "a pre-meditative for
solving a problem which is faced in translating a text or any part of text.
Usually, five main sets of strategies involved in the handling of translation
problems: strategies of comprehensions, strategies of equivalent retrieval,
strategies of equivalent monitoring, decision making and strategies of
reduction (Krings:2008:263).Graedlled puts forth some strategies of
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translating culture specific concepts: making up a new word, explaining the
meaning of the SL expression in lieu of translating, preserving the SL term
intact and opting for a word in the TL which seems similar to or have the
same as the SL term.

3. The influence of Culture on English/Arabic Idioms

Culture plays an important role in the course of idiom analysis.
Without cross-cultural awareness translators or learners cannot catch the
implied meaning of them.

Arabic and English languages and their society cultures have been
greatly affected by religion and social factors like customs, morals, feelings,
emotions, beliefs, interpersonal relationships and friendship, family life,
marriage and economics, which make the gap between SL & TL wider and
therefore translation a real problem, especially when dealing with idioms.
See the following examples:

Examples for religious idioms:

English: you will go to your father (means: you will die) — affected by
Christianity.

Arabic: e & aul (means: God protects you) — affected by Islamic culture.

Examples for socio-cultural idioms:

English: Golf widow (describes a wife whose husband usually leaves
her alone and goes to play golf). Playing Golf is popular in UK and USA.

Arabic: 3 (s g skia (means: he has no relatives). It implies that all
his family members are dead and he needs help and sympathy. This situation
is not preferred by Arabs, so we can say Arabs prefer big family because this
supports social rank and influence in the society.

In light of the above facts, it is believed translating idioms requires
not only the linguistic and stylistic competence but mainly open minded
understanding of different aspects of SL and TL cultures as well as knowing
the origins of idioms. For example, The suggested origin of the previous
example: let the cat out of the bag relates to the fraud of substituting a cat for
piglet at markets. If you let the cat out the bag you disclosed the trick or may
be the cat ‘referred to is the cat o’ nine tails, which was used to flog ill-
disciplined soldiers.
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4. Strategies for Translating the English/Arabic Idioms

Since idioms are socially and culturally bound expressions they have

worked on borrowing, calque, transposition, modulation, equivalence and
adaptation. The translator or learner should be fully aware of these
techniques.

Some strategies may offer some solutions and guide for a translator

such as:

v.

V.

Using a parallel idiom in the TL that coveys roughly the same
meaning as that of SL e.g.:

To fish in the muddy water Sall clall & sUawa,
Using a similar meaning but dissimilar form e.g.:
Jack of all trades but master of non gl Call 5f Jaall 5 ailiia ao)

Paraphrasing the idioms e.g.:

433l 4 g3 ,kY) Jie can be translated into "having no idea about what is

going on".
Using notes in the translation and

Consulting informants, especially in religious translations.

5. English/Arabic Idioms and the Cognitive Process

Look at the following examples which demonstrate appropriate

translations for selected idioms from and into both English/Arabic

languages:
ii. To carry coals to Newcastle o il JiS
iii. Storm ina tea cup Olaid B da )
iv. Before you can say Jack Robinson ) el
v. With heart and soul LI Ll
vi. Give someone the cold shoulder Ol jeds Al il
vii. By heart QB els e
viii. From AtoZ (Ale) aSyle 23l (3hadla e
ix. To wipe out totally Gl s ¥ S
x. First with the first dsb sl
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xi. The apple of my eye (she B8
xii. To shed crocodile tears ol & 50 B )y
xiii. xii. The lion share 1Y) dan
xiv. A pie in the sky Aaall & Gl adie
xv. Two peas in a pod (Aale) (pal Crandi) 5 4 48
xvi. A broken reed (Aele) Ahle das

From analyzing the above English and Arabic idioms and their
equivalents we reach the conclusion that the cognitive process employed by
mankind remains constant and universal.

6. Conclusion

Idioms, whether English or Arabic, are culture bound and can never
be literally translated. Thus, translators and learners should pay attention to
the context and the equivalence of a particular idiom. They should find the
equivalence in the same language (SL) first and then in the target language
(TL). In addition they should be aware of translation techniques. Generally
translators as well as learners should adopt a strategy when tackling such a
demanding phenomenon.
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Transmissibility of Theileria lestoquardi between sheep and goats
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Abstract:

In an experimental infection, transmission of Theileria lestoquardi
was carried out from diseased sheep to susceptible goats via infected ticks
application and parasitized blood transfusion. A similar reverse transmission
was done from carrier goats to susceptible sheep. A weak intermittent
parasitaemia and weak signs of malignant ovine theileriosis appeared on
infected goats and sheep However decrease in haemoglobin (gm/dl), R.B.Cs.
Count, and packed cell volume values were more evident in infected sheep
than in goats.
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Introduction:

Malignant ovine theileriosis is a serious infectious tick-borne protozoan
disease which takes acute, sub-acute or chronic forms. It is transmitted by
certain species of ticks of the family Ixodidae (Dolan, 1989). The disease is
caused by T. lestoquardi nomen novum ( Morel and Uilenburg, 1981) and
transmitted mainly by Hyalomma anatolicum ticks mainly (Latif et al.,
1994; ElHussein et al., 1993). Malignant ovine theileriosis occurs in South
Eastern Europe, Northern Africa, the Near and Middle East and Southern
USSR (Dolan, 1989; Uilenberg, 1997). Epidemiology of the disease is tied
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to many factors such as the vector distribution and climatic effects
(Haddadzadeh et al., 2004). The disease was firstly described in Sudan by
(Mason, 1915) and known to cause high mortality rates among sheep in
Northern Sudan (EIGhali and EIHussein, 1995).

Although the disease was mentioned to affect small ruminants, it was far
less studied in goats than in sheep. Dzhunkovskii and Urodshevith (1924);
cited in Morel and Uilenburg (1981); reported the disease in goats in Serbia.
The disease also has been reported in Sahelian goats with marked clinical
signs (Pabs-Garnon and Foley, 1974). In River Nile State, Nothern Sudan,
10 out of 82(12.2%) surveyed goats showed piroplasms in their blood, and
antibodies were detected in (38%) apparently healthy goats in River Nile
State, Sudan (Taha et al., 2003). Generally, the clinical picture of the disease
iIs more mild in goats (Taha, 2000).

The present work was designed to study the transmissibility of T.
lestoquardi from sheep to goats and vice versa.

Materials and methods:
Experimental animals:

A total of nine sheep and five goats, four to eight months old, were
purchased from Eddamazeen town (South eastern Sudan) where it is
reported to be free of Hyalomma anatolicum ticks (Jongejan et al., 1987).
Other two tick free local goats were obtained from Atbara town as
susceptible animals. All animals were kept in a tick proof pen and monitored
for 30 days before infection to verify their disease free status and then for 90
days post infection (PI).

Theileria donor animals were two apparently healthy local goats found
to be carrier of theileriosis with intermittent parasitaemia of <1/1000. These
two goats were spleenectomized to enhance flare up of the infection. They
were also given four immunosuppressive doses ( 0.5 mg/kgm body weight)
24 hours apart using 9 — Alta — fluro — 16 — Alta methylpecdnisolona
formula (Dexamethazone-Richter Pharma, Austria). The first dose was
injected on the first day of ticks application and transfusion of blood was
carried out on the day following the last dose. Similarly, two clinically
diseased sheep with 2% and 5% parasitaemia levels were used as donors.

University of Dongola Journal for Scientific Research, 11" edition June 2016



| &4

2016 - 3y te R0l el Yoo jadleale
Ticks:-

Clean Hyalomma anatolicum ticks were obtained by rearing on rabbits
for three successive cycles. Ticks were applied in ear bags as described by
Bailey (1960). Non feeding stages of the tick were kept in a desiccator with
75% relative humidity at room temperature.

During monitoring, clinical status, rectal body temperature was recorded
daily. Geimsa’s stained blood and lymph node biopsy smears were examined
every other day. Red blood corpuscles (RBCs), white blood corpuscles
(WBCs), concentration of haemoglobin (Hb) in gm/dl and packed cell
volume (PCV) were examined weekly.

Grouping of animals:

Experiment (1):

Thirty to 45 adults of Hyalomma anatolicum ticks from a batch showing
14% Theileria lestoquardi infection rate after feeding as nymphs on an
infected sheep with 2% parasitaemia, were applied to each of the two local
goats (G3A and G4A) and to each of two goats from Edamazeen (G5D and
G6D).

Experiment (11):

Fifty to 100 adult Hyalomma anatolicum ticks which fed as nymphs on
carrier goats were applied on each of six sheep of Eddamazeen (2-1, 2-2, 3-
1, 282 and 284). The infection rate in this batch of ticks was not determined
due to the low numbers of ticks fed on the goats

Experiment (111):

A volume of 20 ml of blood obtained from the jugular vein of each
carrier goats in EDTA, tubes were mixed and then injected both
intravenously and subcutaneously into each of two sheep of Eddamazeen
(280 and 281) in equally divided volumes. One sheep (179) was left as
control.

Experiment (1V):

A volume of 40 ml of blood obtained from clinically diseased sheep,
showing 5% parasitaemia, was injected in equal volumes (10ml)
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intravenously and subcutaneously into two goats of Eddamazeen (277 and
278). One goat (276) was left as control.

Results:

Transmission of Theileria from sheep to Atbara goats by ticks:

Piroplasms were firstly detected in recipient goats 18 to 19 days post
infection (PI). Schizonts were never seen in lymph node biopsy smears.
Rectal body temperature rose ( exceeded 40°C) 7 to 8 days PIl. Slight
enlargement of prescapular lymph nodes was noticed 4 to 7 days PI.

Haematological parameters observed before infection (Pre 1) and post
infection (P1) as shown in table (1) revealed decrease in RBCs count from
10.11+ 1.78 to 8.24 + 2.53 and decrease in Hb gm/dl rose from 8.17 + 0.75
to 7.44 + 0.73 while PCV showed slight non significant decrease.

Table (1): Haematological changes in Theileria lestoquardi infected goats of Atbara by
Hyalomma anatolicum ticks.

RBCs WBCs Hbgm/dl PCV
Pre | 10.11+1.78 6.381+2.315 8.17+0.75 23.75+3.28
Pl 8.24+2.53 6.346+1.561 7.44+0.73 20.57+3.99

Transmission of Theileria from sheep to Eddamazeen goats by ticks:

Piroplasms were firstly seen in infected goats 10 to 12 days PI. Schizonts
were never seen in lymph node biopsy smears. Rectal body temperature rose
6 to 11 days PI and fever remained One to eight days. Goat G5D died 21
days PI after a short course of diarrhoea and general weakness. Other
symptoms observer during postmortem included pale yellowish serosa and
conjunctiva, enlargement of mesenteric and prescapular lymph nodes and
congested liver,

Table (2) shows the haematological changes observed in goats. RBCs
count and Hb gm/dl. values decreased significantly from 10 31+ 0.85 to 5.93
+ 2.47. and from 7.77 + 0.49 to 5.52 + 1.30 respectively. PCV showed
slight non significant decrease.

Table (2): Haematological changes in Theileria lestoquardi infected goats of Eddamazeen by
Hyalomma anatolicum ticks.
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RBCs WBCs Hbgm/dI PCV
Pre | 10.31+0.85 7.55+0.849 7.77+0.49 23.00+2.83
Pl 5.93+2.47 8.371+4.486 5.52+1.30 17.44+4.83

Transmission of Theileria from carrier goats to sheep by ticks:

Sheep (2-1) died on day 46 PI. In spite of failure to detect any parasitic
stage in its blood and lymph node biopsy smears, the animal showed a short
course of fever started on day five PI. Enlargement of parotid lymph nodes
started on day five and returned to normal size on day 16. nasal discharge
and rales were noticed three days before death. Sheep (2-2) showed both
schizonts (on day 16) and piroplasms (on day61) in its lymph node biopsy
and blood smears, respectively. Fever was detected three days Pl and
fluctuated till 46 then settled to normal. The animal died on day 70 showing
pale yellowish serosa and enlarged mesenteric lymph nodes.

No piroplasms were seen in sheep (3-1) while schizonts were detected
firstly on day eight. Body temperature reached 40C on day five and
fluctuated till death on day 47. Observed symptoms were nasal discharge
and general weakness. Sheep (3-2) showed no piroplasms while schizonts
were detected firstly on day six. Body temperature never exceeded 39.7C,
but enlargement of prescapular and parotid lymph nodes was observed on
day nine. The animal died on day 45 showing nasal discharge, general
weakness and recumbancy. Postmortem findings appeared as hepatization of
lungs, enlargement of mesenteric and mediastinal lymph nodes, pale
yellowish serrosa, petichial haemorrhage on abomasal mucosa and
distended gall bladder. No parasitic stage was detected in the impression
smears of the above organs. PCV showed significant drop from 19.25+4.5 to
15.18+3.22, while slight changes were noticed in RBCs, WBCs and Hb
(table 3).

In sheep 282 and 284, Piroplasms were detected on days 11 and 44,
respectively. Schizonts were seen on day 11 and 64 PI. Sheep 282 developed
enlargement of one prescapular lymph node three days Pl and returned to
normal size after 14 days. The animal showed diarrhea on day seven. No.
284 showed enlargement of prescapular and parotid lymph nodes before
dieing on day 12 showing haemorrhagic batches on the abomasal mucosa
and enlargement of mesenteric lymph nodes.
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Table (3): Haematological changes of sheep infected with Theileria lestoquardi
transmitted from goats through ticks.

RBCs WBCs Hbgm/dl PCV
Pre | 9.20+0.47 8.850+2.477 7.56+0.98 19.25+4.50
Pl 7.36+1.93 9.788+4.132 6.92+0.76 15.18+3.22

Transmission of Theileria from goats to sheep by blood transfusion:

Sheep inoculated with parasitized goat’s blood showed piroplasms 37-47
days and schizonts 42-65 days Pl. Fever was detected intermittently 11-65
days PI. Sheep (280) showed enlargement of prescapular lymph nodes eight
days PI, while diarrhoea accompanied with loss of appetite was noticed on
day 54 PI. In sheep (281), diarrhoea occurred on day 12 and enlargement of
one parotid lymph node was observed on day 28 Pl. The latter animal died
on day 72 showing general weakness and recumbence. Control sheep (279)
developed no clinical signs till the end of the monitoring period. Table (4)
illustrates the haematological changes of the infected and control sheep.

Table (4): Haematological changes of sheep infected with Theileria lestoquardi transmitted
from goats through blood transfusion.

RBCs WBCs Hbgm/dl PCV
Control Prel |5.91+0.00 10.100+0.00 6.30+0.00 19.00+0.00
Pl 6.38+1.15 10.500+1.023 | 6.16+0.26 13.75+1.26
Infected | Prel | 6.99+3.01 9.550+46.505 6.16+0.00 14.00+1.41
Pl 6.97+1.52 8.100+1.91 6.19+0.39 12.96+2.06

Transmission of Theileria from sheep to goats by blood transfusion:

Piroplasms appeared in goats (277, 278) inoculated with parasitized
sheep’s blood 25-66 days Pl. Schizonts were detected in both animals 76
days PI. Rectal body temperature of animal (277) exceeded 40°C after four
days Pl. and fluctuated for 19 days. Control goat (276) developed no
clinical signs till the end of the monitoring period. Table (5) illustrates the
haematological changes of the infected and control sheep.
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Table (5): Haematological changes of sheep infected with Theileria lestoquardi transmitted
from goats through blood transfusion.

RBCs WBCs Hbgm/dl PCV
Control Prel | 8.62+0.42 10.675+2.086 | 6.37+0.10 15.00+0.00
Pl 9.00+1.77 11.473+2.686 | 6.44+0.34 14.92+2.40

Infected | Prel | 11.08+2.56 10.650+2.753 | 7.74+0.50 22.25+4.86
Pl 8.76+2.16 10.754+2.563 | 6.73+0.65 17.38+3.87

In all above experiments, parasitaemia detected never exceeded <1/1000,
piroplasms were seen frequently and schizonts were rarely detected. Clinical
signs were more obvious on infected sheep than goats.

Discussion:

Ticks used in transmission of infection to goats in the present study
showed 14% infection rate. The had picked up the parasite from
experimentally infected sheep. This sheep had been infected with ticks
which fed on carrier sheep from Atbara town showing 2% parasitaemia
(Osman, 1999). The parasite was identified serologically as Theileria
lestoquardi (Latif, A. — personal communication). Although Osman (1999)
successfully transmitted the parasite with the same batch of ticks to
susceptible sheep, susceptible goats in the present investigations showed sub
clinical infection with doubtful signs of theileriosis in spite of the use of
Immunosuppressive drugs. The same reaction was also noticed even when
they were inoculated with infected sheep blood with high parasitaemia. This
may indicate natural resistance of goats in Sudan to development of clinical
malignant theileeriosis. In this respect, similar results were also obtained by
Hooshmand-Rad and Hawa (1973), Sasmal et al., (1983) and ElHussein et
al., (1998). The first authors failed to induce the disease in a goat in Iraq
using liver emulsion of clinically infected sheep. The animal developed
neither clinical disease nor parasitic stages in its blood. Likewise, Sasmal et
al., (1983) recorded weak clinical signs even after cortisonisation of infected
goats. However a major difference our results and the results obtained from
the present study is the high parasitaemia (up to 31.86%) detected by Sasmal
et al., (1983) in inoculated goats, in spite of their use of a lesser dose (10 ml)
of parasitized blood with a lower parasitaemia (3.5%). EIHussein et al.,
(1998), on the other hand, detected both piroplasm (< 1/1000) and very few
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shizonts in goats infected with parasitized sheep blood, but no apparent
clinical picture of the disease was manifested. However and despite all the
reports on the resistance of of goats to development of clinical disease due to
T.lestoquardi infection, their role in the epidemiology of the disease should
warrant further studies especially in Sudan where sheep and goats are
usually raised together and where multiplicity of animal ecotypes and /or
breeds , and tick vectors in various ecological zones do exist.

Absence of clinical malignant theileriosis and weak experimental
response in sheep in the present study is in contrast to that reported by
Osman (1999).This may be attributed to the natural differences in resistance
to the parasite by the different breeds or ecotypes, or it may be referred to
the doses and/or strains of the parasite used. Such factors deserve further
investigations.
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Abstract

A field experiment was conducted at the Demonstration Farm,
Faculty of Agriculture; University of Khartoum-Shambat, during the period
of 2001-2002, to study the effect of N-fertilization on growth, crop cycle
duration and yield and yield components of banana (Musa spp.) cv. “Dwarf
Cavendish” under field conditions. Three rates of nitrogen fertilizer (0, 250,
and 350gN/ mat) in the form of urea (46%N) were applied to banana plants
in four equal split doses. The first dose was applied at planting and the other
three doses were applied at two months interval. Treatments were arranged
in a completely randomized block design and replicated four times. The
results showed that the application of N in this study enhanced all measured
growth attributes and yield and yield components of both the plant crop and
first ratoon crop compared to the control. The highest values for all
measured parameters were obtained at the N level of 350gN/mat, which
resulted in early shooting and faster fruit maturity of both plant crop and first
ratoon crop. The control treatment, however, delayed shooing and fruit
maturity. It is, noted that significant differences among N treatments were
more evident in the first ratoon crop than in the plant crop.

Key word: Banana cultivation, Dwarf Cavendish, Nitrogen fertilization,
Musa spp. Urea
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INTRODUCTION

Bananas belong to the genus Musa, one of two genera of the family
Musaceae. They are large herbaceous, rhizomatous, monocotyledonous,
perennial plants (Morton, 1978). Banana is an important crop in Sudan
grown almost in every state of the country, predominantly on smallholdings,
for local consumption and export. The areas under banana increased
tremendously during the past few years; but yields and quality are generally
low; attributable to poor management and inadequate cultural practices.

Nitrogen plays a dominate role in banana nutrition (Dorel and Perrier,
1990) and is generally the most important for optimum growth and
development and subsequent yields of banana even in relatively fertile soils
(Butler, 1960). It is necessary for cell division at the meristematic zones and
consequently vegetative and reproductive growth stages (Robinson, 1996)
and is one of the nutrient elements most likely to become exhausted and to
require replacement by the application of nitrogenous fertilizers (Purseglove,
1975; Warner, et al.1976; Robinson, 1995). The deficiency of N is more
evident than that of any other major essential nutrient elements (Robinson,
1996). Its application results in a prompt increase in vegetative growth
(Lahav and Israeli, 2000). Yearly application of 20 to 50 tonnes of manure
per feddan, (1fed =0.42 ha), is a common practice in banana growing areas
in Sudan. Chemical fertilizers are rarely used due to either their prohibitive
price, ignorance of banana growers or their attempt to reduce production
cost. It is also claimed that the light soils along river banks and Gash Delta
on which banana is produced are fertile, without substantial evidence.
Assessment of fertilizer requirements and frequency of application are
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empirical, governed more by practical experience and tradition rather than
by scientific research.

A number of studies, worldwide, showed positive effects of
application of adequate N levels on banana growth, yield and vyield
components (Langenegger and Smith, 1988; Dorel and Perrier, 1990;
Srinivas, 1997; Oliveira, 1999; Shailendra, et al.1999; Singh and
Suryanaryana, 1999; Attia, et al.2001; Kassem, et al.2001) to mention but
some. Excessive application of N fertilizers reduces bunch weight and
consequently yields (Langenegger and Smith, 1988; Dawood, et al.1999;
Singh and Suryanaryana, 1999). Likewise, deficiency results in a reduction
In number, size and colour of leaves (Samson, 1989); poor vegetative
growth, yield and yield components (Robertson, 1996; Lahav and lIsraeli,
2000). The magnitude of the response to nitrogen application varied with
locality, environmental conditions, cultural practices adopted, N form and
cultivar.

The duration of the crop cycle, from planting to harvest is an
important component of banana production; the shorter, the better.
Flowering in banana can occur at any time of the year (Turner, 1970) when
the suckers are about 8-10 month old and has produced about 25-50 leaves
(Robinson, 1995). Accordingly, fruit maturation and harvesting are not
associated with a particular season as in most other fruit crops. Application
of adequate nitrogen tends to stimulate early shooting and consequently
shortened the time to fruit maturation and harvesting and the total duration
of the crop cycle (Oliveira, 1999; Singh and Suryanaryana, 1999; Kassem, et
al. 2001; Osman, et al.2004). Excessive N application on the other hand,
delays shooting and fruit maturity (Arunachalam, et al. 1976; Singh and
Suryanaryana, 1999).

Banana in Sudan had been under-searched by scientists and under-
valued by government policy makers. Only very scanty information on
chemical fertilization of banana, under nursery (Eltahir and EI Amin, 1999)
and field conditions (Biely, et al.1975; Eltahir and Hassan, 1997; Eltahir and
Bakhiet, 1999; Dawood, et al.1999; Osman, et al. 2004), is available.
Dawood, et al. (1999) found that banana growth and yield and yield
components significantly increased with nitrogen application up to
184gN/mat, but further increase in nitrogen levels depressed yield and yield
components. Similarly, Eltahir and Bakhiet, (1999) and Osman, et al. (2004)
reported that banana shows positive responses to nitrogen in combination
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with potassium or potassium and phosphorus as manifested in vegetative
growth and yield components and yield. Fertilizer application is governed
more by practical experience rather than by scientific studies.

Nowadays, banana is receiving much attention from governmental
and private sectors and there has been an increasing awareness of the
potential and importance of banana as a food source and as a cash crop.
Local scattered improvement programs have been initiated in some
universities and national research stations. Associated with these programs
has been the need to identify constraints to local banana production through
development of better cultural practices such as irrigation systems and
fertilizer programs. Banana in Sudan is particularly sensitive to deficiencies
of plant nutrients especially nitrogen. Nitrogen is one of the elements most
likely to become exhausted and to require replacement by fertilizer
application. It is the nutrient element most often limiting plant growth, can
significantly affect banana growth and morphological development and
subsequent yields. The present study was, therefore, conducted to assess the
effects of urea fertilization on vegetative and reproductive growth of the
“Dwarf Cavendish.” banana cultivar under field conditions.

MATERIALS AND METHODS

The experiment of this study was carried out at the Demonstration
Farm of the Faculty of Agriculture, University of Khartoum-Shambat at the
intersection of Latitude 15°40" North, and Longitude 32°32' East, at an
altitude of 376m above mean sea level to study the response of banana
(Musa, AAA Group, Cavendish subgroup “Dwarf Cavendish”) to nitrogen
fertilization. The locality has a semi- arid climate with low relative humidity.
The maximum temperature in summer is around 45 and 21°C minimum in
winter (Oliver, 1965; Adam, 2002). The soil, (within the 0 to 60 cm sail
profile), is alkaline with a pH between 8.0 and 8.5 and was not adjusted. The
mean percentages of sand, silt and clay are 43, 20 and 37% respectively; and
is classified as clay loamy, with poor water infiltration and poor soil
structure, containing about 0.07% nitrogen, 0.1935meg/l available
phosphorus and 0,23meqg/l potash (Mohamed, 1999). The site of the
experiment had remained fallow for 4 consecutive years prior to
experimentation. The experimental land was ploughed, harrowed, leveled,
and divided into 4 blocks. Each block was divided into three flat basins
(plots) of dimensions 6-X4-m? .Six planting holes, (pits), of 50-X 25-X 25-
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cm dimensions were dug in each plot and 2 kg of fermented farmyard
manure together with 259 Furedan were applied to the bottom of each hole.

Five-months-old maiden suckers of banana (Musa AAA Group;
Cavendish subgroup “Dwarf Cavendish”) were used as planting material in
this study. One hundred suckers of uniform size and comparable shape were
obtained from a commercial banana plantation, Al-Gaily area, North of
Khartoum. Dry leaves and injured roots were carefully removed and the
suckers were cleaned from dust, soil debris and disinfested by immersion
into a solution of 25g/I Furedan.

The treatments were three levels of N in the form of urea (46%N);
namely, O, 250 and 350g N/mat. Each level was applied in four equal split
doses. The first dose was applied at planting and the other three doses were
applied at two month interval each one doses composed 0 62.59,87.59 per
stool for 72 plants in the experiment. The weighed amount of each dose was
uniformly broadcasted by hand around each mat, about 20cm away from
pseudostem, and then thoroughly mixed into the soil. Treatments were
arranged in a randomized complete block design with four replications. Six
suckers, (an experimental unit), were planted per plot at a spacing of 2.5-
X2.5-m. Planted suckers were irrigated immediately after planting and then
an irrigation regime was implemented with a 7 days interval during summer
and 12 to 15 days during autumn and winter. Dead and slow growth suckers
were replaced three weeks after planting and weeding was done manually by
hand hoeing as needed. Dead and damaged leaves were removed and
pruning of unwanted suckers was carried out once every four months leaving
only the mother, and first ratoon plants at all times. Bearing plants were
propped-up by means of a forked stick and were harvested when fingers
reached the three- quarter grade.

Data were recorded at shooting time. Pseudostem height was
measured at 5¢cm above the ground level up to the point of intersection of the
petioles of the two youngest leaves. Pseudostem girth was measured with a
Verner cliper at 5-cm above the ground level. The number of days from
planting of the plant crop and from the emergence of the first sucker of the
ratoon crop to shooting and also from shooting to harvesting of both the
plant crop and first ratoon crop was counted and recorded. Yield and yield
components of both the plant crop and the first ratoon crop were determined.
Weight of bunches, stalks, hands and fingers was recorded. Number of
hands per bunch, fingers per bunch and fingers per hand was counted. Bunch

University of Dongola Journal for Scientific Research, 11" edition June 2016



¥S¢

2016 - 3y te R0l el Yoo jadleale

weight was used as an index of total fruit yield. The potential yield was
calculated as the product of the average weight of bunches and the number
of banana plants per feddan. Data were subjected to analysis of variance
procedures of the SAS Institute, (1990) and Duncan Multiple Range Test
was used to separate treatment means.

RESULTS
Vegetative growth

Data portrayed in Table 1 indicate that in banana application of
nitrogen enhanced pseudostem elongation and thickness and formation of
large number of leaves in both plant crop and the first ratoon crop. These
positive effects of N application on banana were evident in the first ratoon
crop. The elevated level of N (350gN/mat), however, recorded the highest
values in all measured growth variables, maintained a high vigorous and
healthy growth rate and effectively increased rate of production of dark
green leaves compared to those receiving lower N levels (0 and 250g
urea/mat). Significant differences also were found for number of leaves
among treatments. It is, noted that the leaves were rather more responsive to
N application compared to pseudostem height and girth which gave
comparatively low values.

It is worth mentioning that all suckers planted on the highest nitrogen
level survived the transplanting process, whereas an appreciable number of
dead or slow growth suckers planted on either of the two other nitrogen
levels were replaced. The type of growth and development banana plants
make in the early stages is critical for later development and yield. Visually,
banana plants receiving the highest nitrogen level had healthy and green
plants and produced significantly greater number of leaves than the lower N
levels.

Production components

Table 2 shows that the duration of the crop cycle, from planting to
shooting and from shooting to harvest in the plant crop and the first ratoon
crop was significantly reduced by application of nitrogen. Application of N
significantly decreased the number of days from planting to shooting and
also from shooting to fruit maturation and harvesting compared to the
control with significant difference among treatments. The vegetative cycles
of banana plants receiving 350gN/mat were shorter than those receiving
250gN/mat or those of the control.
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Likewise, and as displayed in Table 3, nitrogen caused substantial
increases in mean weights of bunch, stalk, hand and fingers in both the plant
crop and the first ratoon crop. Nitrogen also significantly increased number
of hands per bunch, fingers per bunch and per hand in both the plant crop
and the first ratoon crop; the highest nitrogen level tested (350gN/mat)
resulted in the greatest values for all variables.

Nitrogen also resulted in a significant increase in potential yield in both
plant crop and first ratoon crop. The highest potential yield was achieved at
the highest nitrogen level (350gN/mat), whereas the lower nitrogen level
showed similar but significantly higher potential yield than the control.

DISCUSSION

The results of this study showed that banana plants responded to the
different N levels tested. This response was perceived in increases in all
attributes of vegetative and reproductive growth stages attributes and
potential yield. Best vegetative growth were obtained following the
application of the highest N level (350gN/mat). The differential responses to
N application regarding vegetative growth of banana reported in this study
corroborated the findings of others (Dorel and Perrier, 1990; Baruah and
Mahanta, 1997; Srinivas, 1997; Dawood, et al.1999; Shailendra, et al. 1999;
Kassem, et al.2001; Osman, et al. 2004) who found that the values of
measured growth attributes increase as N level increases with some variation
In response at the highest N level tested; being insignificant (Srinivas, 1997;
Dawood, et al.1999) or decreased growth and yield ( Langenegger and
Smith, 1988; Gamaledin, 1992; Singh and Suryanaryana, 1999; Osman, et
al. 2004).

The effect of nitrogen on vegetative growth was notable in the first
ratoon crop in accordance with the findings of Eltahir and Bakhiet,
(1999).The lack of significant difference in measured growth and yield
attributes in the plant crop possibly resulted from a shift in assimilate
partitioning in favour of resumption of growth and formation of rhizomes
and adventitious roots of the newly transplanted suckers. It is also possible
that the alkaline loamy clay soil of the site of the experiment was deficient in
organic matter and total nitrogen. On the other hand, the significant response
to nitrogen in the first ratoon crop could be attributed to the well developed
root system and consequently increased food reserves in established
underground rhizomes.
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It is evident from the data that the duration of the crop cycle of both
the plant and the first ratoon banana crops was shortened with increases in
nitrogen application. This result concurs with the findings of (Gropimany, et
al.1979; Arunachalam, et al.1976; Oliveira, 1999; Singh and Suryanaryana,
(1999); Kassem, et al.2001 Osman, et al.2004) who reported shorter crop
cycle duration with N application. Purseglove, (1975) demonstrated that N
affected banana crop cycle
through its effects on reproductive variables. Excessive application of N
tends to delay shooting and fruit maturation (Arunachalam, et al. 1976;
Singh and Suryanaryana, 1999; Osman, et al. 2004)

The beneficial effect of nitrogen on the duration of the crop cycle
appears to be a result of the promotion of vigorous vegetative growth and
production of a greater number of leaves The rate of leaf production was
faster at the application of the highest nitrogen level than the other N levels.
The formation of large number of leaves was evident five months from
planting; which is in line with what was reported by Lahav and lIsraeli,
(2000) that nitrogen application generally results in a prompt increase in
number of leaves. The greater number of leaves formed by banana plants
receiving the 350gN/mat banana plants at the early stages of vegetative
growth resulted in the synthesis of more assimilates and consequently an
earlier production of optimal food reserves for flowering and subsequent
fruit formation and maturation. The results indicated that adequate N
application tended to enhance early shooting, thus shortened the time
required for fruit harvesting. The shortest number of days to shooting was
obtained with bananas planted at the 350gN/mat treatment.

The differential responses to increases in N applications regarding
yield and yield components of both the plant crop and first ratoon crop of
banana reported herein are in accord with those reported by other researchers
(Dawood, et al.1999; Shailendra, et al.1999; Attia, et al. 2001; Osman, et
al.2004). The increased height and thickness of the pseudostem and the great
number of leaves produced at the 350gN/mat treatment were considered the
main causes for the significant high value in yield and yield components
obtained. Banana plants receiving the lower N levels mostly produced fewer
leaves which resulted in production of less assimilates. Increases in yield
and yield components may, however, be ascribed to the increased weight of
bunches, which was in itself a reflection of the positive effects of N
application on weight of hands and fingers, number of hands per bunch,
fingers per bunch and per hand corroborating earlier reports (Gropimany, et
al. 1979; Oliveira, 1999; Attia, et al. 2001) that application of N resulted in
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significant increases in bunch weight, number of hands per bunch, number
of fingers per hand and total production per unit area. Supra optimal N rates,
however, reduces bunch weight (Singh and Suryanaryana, 1999). The high
yield and yield components of both the plant and the first ratoon crops
reported in this study were a reflection of the substantial increase in mean
bunch weight, number of hands per bunch, number of fingers per bunch and
per hand and mean weight of fingers. Concurring with these results are those
reported by others (Gropimany, et al. 1979; Srinivas, 1997; Oliveira, 1999)
that N application results in substantial increase yield, yield components and
potential yield in banana through its effects some vegetative and
reproductive attributes. However, other research indicate that high N
fertilization reduces yield and vyield components (Gamaleldin, 1992;
Dawood, et al. 1999; Singh and Suryanaryana, 1999).

Many trials have been conducted in Sudan (Gamaleldin, 1992;
Dawood, et al.1999; Osman, et al. 2004) and elsewhere (Langenegger and
Smith, 1988; Baruah and Mahanta, 1997; Srinivas, 1997; Singh and
Suryanaryana, 1999; Attia, et al.2001) in order to quantify and establish
guide lines for banana fertilization. This study does not provide an economic
optimal rate of N fertilizer needed to maximize vegetative growth and yield
of banana because the response to N fertilization in this study was linear. In
order to be able to determine the economic optimum yield as related to rates
of N fertilizer, more rates of N have to be tested until the relation between N
rates and yield are curvilinear. The response of banana to N is a complex
characteristic influenced by several factors including soil type,
environmental conditions, and cultural practices under which the plants are
grown in accordance with the contention of Clarkson and Hanson, (1980).

From the above discussion it could be concluded that banana plants
responded to N application and this was expressed in stimulation of
vegetative growth, hastening the rate of shooting and fruit maturation and
increasing yields and yield components of both the plant crop and the first
ratoon crop. Based on the results of this 2-year study, at least 350gN/mat is
required for high potential yields for both the plant crop and the first ratoon
crop.
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Table 1. Effects of nitrogen fertilization on pseudostem height, and diameter and number of leaves of the
plant crop and first ratoon crop of the banana cv. “Dwarf Cavendish.”

Nitrogen Pseudostem height Pseudostem Number of
treatments (cm) diameter (cm) leaves
(g N/mat)
Plant crop
0 221.602 51.10? 31.41°
250 225.30? 53.40% 32.80°
350 230.80% 55.61% 32417

First ratoon crop

0 193.60° 37.30° 33.30°
250 201.23° 46.04° 36.40°
350 220.83? 58.812 40.212

Means in columns followed by the same letter are not significantly different at P= 0.05, according to
Duncan’s multiple range test.
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Table 2. Effect of nitrogen fertilization on number of days from planting to shooting

banana cv. “Dwarf Cavendish.”

Treatment Planting crop. First ratoon crop.

(gm N/mat) Shooting Harvesting Shooting Harvesting
0 3362 123? 3592 1122

250 317° 110° 347" 106°

350 306° 100° 334°¢ 94°

Means in columns followed by the same letter are not significantly different at P=

0.05, according to Duncan’s multiple range test.

Table 3. Effect of nitrogen fertilization on yield and yield components of the plant crop and first ratoon
crop of the banana cv.”Dwarf Cavendish.”

Average weight of

Average number of

Treatment Bunches  Stalks Hands  Fingers Hands / Fingers Fingers /
(om (kg) (kg) (kg) (gm) bunch /bunch hand
N/mat)
Plant crop
0 9.30° 0.73¢ 0.86° 83.64¢ 7.32¢ 116.37¢  11.33°
250 12.47° 0.95P 1.23° 90.92° 8.91° 130.86° 13.66°
350 15.802 1.18° 1.442 97.76% 9.50% 145.78*  16.49°
First ratoon crop
0 10.64° 0.93° 0.34¢ 86.13¢ 6.72° 119.67¢ 10.87¢
250 13.40° 1.03° 1.36° 93.35° 9.31° 133.80° 14.23°
350 16.532 1.252 1.522 100.762 10.632 149.542 16.892

Potenti
al
yield
(tons/f
ed.)

6.28°
7.74°

9.79?

6.37¢
8.98°
11.732

Means in columns followed by the same letter are not significantly different at
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