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Metonymy in Arabic Poetry:

Metonymy is one appearance of the forms of Rhetoric. It is a style of
Eloquence. It is a goal unreached except by the experienced eloquent.

. It is also the will of a person to prove a meaning without uttering the
term placed to it in the Arabic language. So, he/she comes to a meaning
subsequent to it and combines the term which is pointed to.

A man is nickname out of respect and gratitude. Metonymy can stand
for the Name. defining the holder by it. At the same as with his Name.
metonymy runs on the sane as well as the insane.

So who ever parades the poets- poetry finds that the poets who
adopted Metonymy as a space ship roaming high amongst the world of
meanings and images. Let us mention some examples of the Arabic poetry
explaining this Art at its best.
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Abstract:

This research aimed at investigating Optimism-Pessimism among
AIDS patients at counseling center — Omdurman teaching hospital
Khartoum state and its relationship with , and attributed to gender and age,
educational levels and marital status The sample was randomly selected
consisting of  (233) AIDS patients in Omdurman teaching hospital
Khartoum state (131) Males and (102) Females . The following scales were
used as data collecting devices: Optimism-Pessimism . In addition to the
primary information form which included: gander, age, Educational level
and marital status. After the field study and data collection process was

statistical analysis by computer program Statistical Package for Social
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Sciences (SPSS) The collected data were analyzed by using the following
statistical tests: T-test for one sample, T-test for two independent sample.
One way Analysis of variance to determine the significance of differences.
Scheffe Test. The present research reached at the following results: The
general feature of Optimism-Pessimism among AIDS patients was positive,
there were significant statistical differences on Optimism-Pessimism among
AIDS patients attributed to the following variable: gender, age, marital
status and educational level. At the end of this research there were some
recommendation and suggestions for future studies.
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Abstract:

This study aimed to expound the nature of the movement of
exploration and expansion that took place in the Nile basin through the era
of the Turco — Egyptian rule in the Sudanese regions (1820 - 1885). Whereas
the problem of the study is represented in: what did the movement of the
exploration and expansion that happened in the Nile basin accomplish? also
The researcher followed in this study the Historical , analytical and
descriptive approach. So the hypothesis of the study appears in, there is an
existing relation between the movement of the exploration and expansion in
the region of the Nile basin and the exploration of the equatorial sources of
the river Nile. One of the utmost result reached is represented in, deepening
the geographical knowledge of the Sudanese regions which lead to its
conquest and establishment of stable government in it for to upgrade their
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administrative system. And one of the main recommendations is, the interest
to know the geography of the Sudan and the resources of its wealth and how
to exploit it in developing the life of the Sudanese citizen in all standards,
socially, economically, politically and administratively.
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Abstract

The aim of this paper is to study the rhythmic patterns in the Diwan Al- Katayabi
(Complete Collection). This study is based on the hypothesis that the poet Abdul Qadir
Al-Katayabi published in his poetic experience mentioned more than rhythmic pattern,
and was able to achieve the technical requirements of any of these formats. The study
also believes that Al- Katayabi reported from the experiences of modernists in his
rhythms, but also benefited from the Holy Quran and Arab heritage.

The most important findings are: In his poetic experience, Al- Katayabi published
three rhythmic rhythms: the poetic style, the poetic line, and the poetic sentence. Nor did
he stand biased towards any of these patterns, although he seemed more used to
modernist forms.
- He added to his foreign music in order to achieve his texts of internal music. This show
his ability to choose his own words carefully, repetitions and compositions, which gave
his poets sweetness and influence
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Abstract:

This study dealt with samples of the poetry of Sudanese poet Rawda
Al-Haj. In purpose of disclosing the interaction of both the modern and
classical poetry trend with each other. Forming the poetic elements of each
of her poems. Such as: the wording, the phrase, the meaning, the style, the
images and the music. It is found that her poetic style is neither traditional
nor modern. So, she is not with the conservatries nor with the modernists.
She continues to swing between here and there, the old forms and the new.
A thing that caused her some artistic lope hole, especially in her poetic
phrases, the general integrity and the musical portrayance. The kindle of
imagination is fanning and weekends; because she drifts off graphical
picturing and tends to resort to modern phrasal picturing which she doesn't
own its tools yet.
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It is hoped that one day, she will reach a sound Artistic form to
improve and excellence her mixing the old with the new in her poetic style.
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Abstract:
It is clear to the viewer the beauty of rhetoric in the book ‘Meftah Elaloom’ of
Abu Yaugob Sakaki the intransigence of annotations and the control of the notes and
abbreviations in his talk about the metaphor of the comparison with other types of
analogy and the similar, where the researcher summarized the findings as follows: Reply
to some of the late linguists in their description of the Sakaki that he brought out the Arab
rhetoric of the literary molds that we see in Imam Abdul Qahir Jirjani and who adopt that
view. Skaki set the aspects of rhetoric and define the sections and identify the particles
and the formulation of the rhetoric of the former and return them in a scientific manner,
solid and resistant to evidence and examples. Skaki has individually in many opinions,
definitions and labels in the science of rhetoric. The opinion of Sakaki in the metaphor of

the comparison with other types of analogy and the similar and the supporters and
opponents of the Metaphors after him, and the fairness of the Sakaki in that.
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Abstract:
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Abstract:

The paper aimed to shed light on the reality and future of translation
in the Arab World. The problem is embodied in the deterioration of this
reality and the ambiguous vision when exploring future horizons. The paper
was based upon the assumption that the translated work should lead to a
knowledge accumulation that in turn will lead to a scientific and intellectual
renaissance to curb the recession period. The paper used the historical
descriptive analytic approach. The main result concluded by the paper was
that the reality of the translation is not so optimistic due to the prevailing
obstacles and problems that make the future an extension of the defeated
past. Finally, the paper set out several recommendations, the most
significant being; enhancement of the translation and publishing
infrastructure and language teaching in the Arab World, integration and
coordination between Arab countries and translation organizations and
institutionalization of the translation process.
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ABSTRACT

The study was carried out on the clastic section around Wadi Halfa
and Argeen areas, Northern Sudan. The objective of the study is to deduce
their provenance based on heavy mineral analysis and sandstone
petrography.

Forty eight representative sandstone samples (17 for heavy mineral
analysis and 31 for sandstone petrography) were collected from different
location of the study area. The identification of heavy minerals and
sandstone minerals content beside their percentage was accomplished based
on their optical and textural characteristics using the petrographic
microscope.

The most abundant heavy minerals in the sediments of Gilf Kebir
Formation are zircon, rutile and tourmaline with subordinate amount of
staurolite and kyanite. This assemblage indicates that the sediments are
derived mainly from igneous origin with minor contribution of metamorphic
rocks. The high percentage of ZTR index (>90%) suggests that the
sediments are derived from acidic igneous rocks subjected to intensive
chemical weathering and reworking processes under warm and humid
climate.

The petrographic studies reveal that Gilf Kebir Formation sandstones
are composed mainly of quartzarenite, subarkose and Litharenite derived
from a mostly granitic cratonic interior terrain and metasedimentary rocks.

The heavy minerals of Lakia Formation are predominantly composed of
staurolite, zircon, rutile, tourmaline, and kyanite. The concentration of these
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heavy minerals clearly point to metamorphic origin as well as basic and
acidic igneous rocks and minor contribution of sedimentary rocks.

The sandstone petrography indicates that the sandstone of Lakia
Formation are quartzarenite composed mainly of rounded to sub rounded
monocrystalline quartz grains and fine to coarse grained polycrystalline
quartz . Quartz type suggests a mostly plutonic origin with associated
metasedimentary rocks.

The vertical changes in heavy mineral assemblages and sandstone
minerals contents reflect consecutive developments in the paleogeography
and paleoclimate of the region. The contrast in provenance and heavy
minerals groups between Gilf Kebir and Lakia Formations indicate
Important hiatus may be between the two stratigraphic units.

Keywords: Gilf Kebir Formation; Lakia Formation; heavy minerals;
Provenance
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INTROUDUCTION

Heavy minerals are dense grains found in different types of sand with
concentration of less than one percent. They are found in parent rocks as
either rock forming minerals or as accessory minerals, such as zircon and
tourmaline (Mange & Maurer, 1992). The detrital heavy mineral
assemblages of sandstone are largely a function of the proportions of the
various heavy mineral species eroded from the source area, and the extent of
modification of the detritus by abrasion and selective sorting during
transportation and deposition (Hubert, 1962).

Many authors contribute in the study of heavy minerals as a useful
tool in provenance discrimination and interpretation of paleogeography,
diagenesis and tectonic history (Friedman &Sanders, 1978; Marton, 1985 a;
Ibbeken and Schleyer, 1991; Morton and Hallsworth, 1999; Firhy and
Komar, 1991 cited in Coalala, 2013; Morton, 1885; Morton, 1994 cited in
Robert et.al., 2010; Morton, and Frei 2013; Derkachev and Nikolaeva, 2013;
Wong et al.,, 2013; Gandhi and Raja, 2014; Solai, et. al.,, 2009 and
Mohapatra, et. al.,2015 ).

Sandstone petrography gives a clue about sandstone classification,
source area, lithology, paleoclimate, tectonic activity, depositional processes
and time duration in the basin (Pettijohn, 1975).

The provenance control sandstone composition, so the four common
types of sandstones are not restricted to particular depositional environments
but they reflect the geology of the source area, depending on weathering and
relief (Tucker, 1991).
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OBJECTIVE OF THE STUDY

The principal objective of the study is to deduce the provenance of the
clastic sediments around Wadi — Halfa and Argeen using heavy mineral
analysis and sandstone petrography.

STUDY AREA

The study area (Fig. 1) is located at the eastern and western banks of
the River Nile around Wadi - Halfa and Argeen areas, Northern Sudan. It is
bounded by latitudes N 21° 25° 53.4” & 21° 59' 50.8” and longitudes E 30°
49'23.1 " & 31° 54'2.2 , and covered approximately 5,472 Km2.

The area is accessible through the paved highway road from Khartoum to
Wadi Halfa via Dongola and Elselem. Also it can be reached via airplane
about 2 hours from Khartoum. Moreover, the area is accessible through
railways Khartoum —Atbara - Wadi Halfa.

™ » '
ald'io
LIBYA EGYPT 8::
he study area ’:Hfé‘ Port
~ T8 Ses
a8
18 \\5\/ \rm'. 18-
CHAD ;
Omdurman = Kassals ERIT. \ &
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=12 IE 1% ", 12+

Fig. 1. Location map of the study area.
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REGIONAL GEOLOGY

The geological column for the study area is relatively simple (Fig. 2),
the oldest rocks belong to what is generally referred to as the basement
complex rocks, mostly of Precambrian age.

The basement rocks are unconformably overlain by Paleozoic,
Mesozoic, and Cenozoic sediments of continental and marine environments.
These rocks are unconformably overlain by Quaternary sediments including
gravels, clays, sandy clays and silt.

| Quaternary deposits
i Cretaceous Fluviatile sandstone Lacustrine siltstone and mudstone
. Jurassic Gilf Kebir Formation
. Permotriassic Lakia Formation
. Upper Proterozoic undifferentiated Syn -Late orogenic intrusions

. Upper Proterozoic Ophiolites
. Upper Proterozoic Metasediments

Fig.2. Geological map of the study area (modified from geological map of the Sudan,
2004).

Klitzsch and Wycisk (1987) divided the so-called “Nubian Strata” of
NW Sudan and SW Egypt to three cycles and more than 20 formations. The
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subdivisions of these formations were based on stratigraphical and
Paleontological evidences and fits logically in the regional framework.

The three cycles include:

1) The lower cycle which composed of marine sediments of Cambrian to
Early Carboniferous time and consists of Karuk Talh, Umm Ras, equivalent
of Tadrat-sandstone of Lybia and Wadi Malik formations.

i) The middle cycle contains continental deposits (Karoo - type) of Late
Carboniferous to Early Jurassic age and consists of Northern Wadi Malik
and Lakia formations.

i) The upper cycle is composed of continental to marginal marine
sediments of Late Jurassic to Tertiary age, and include Gilf Kebir, Wadi
Howar, Kababish, Wadi Milk and Jebel Abyad formations.

Recent geological study around Wadi-Halfa and Argeen areas (Nafi et al.,
2009; Nafi et al.,, 2010) divided the so called Nubian sandstone of
Cretaceous age based on stratigraphical and paleontological evidence into
Ordovician-Silurian-Devonian unit?, Upper Carboniferous(Pennsylvanian)-
Permo-Triassic unit, and Jurassic-Cretaceous unit. These units consist of
fluvial, deltaic, glacial, and fluvioglacial and shallow marine sediments and
contain layers of oolitic ironstone (Fig.3).

Elamien (2015) classified the clastic sediments of Gabgaba Basin
around wadi Halfa and Argeen into two stratigraphic units; and assigned
them to Gilf Kebir and Lakia Formations.

The Upper Carboniferous Gilf Kebir Formation is composed mainly
of trough crossed bedded micaceous sandstone facies, oolitic ironstone
facies, paleosole beds, and contains plant and ichno fossils. These clastic
sediments seem to have been deposited in shallow marine to fluvial
environment. The Permo-Triassic Lakia Formation consists of trough cross
bedded pebbly kaolinitic sandstone intercalated with some horizon of
paleosols and contains silicified tree trunks and plant remains.
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Jurassic -

. Upper Carboniferous-Permotriassic

- Ordovician-Silurian-Devonian ?
. Precambrian

Fig. 3 Regional geological map of the study area (after Nafi et.al., 2009).

HEAVY MINERAL ANALYSIS
Materials and Method

A fraction ranging between (0.25 - 0.5mm) of the 17 sieved samples
was selected for heavy mineral analysis as follows.

Procedures

1. The samples were subjected to a magnetic field using a hand magnet to
remove ferromagnetic grains.

2. The grains were fed into an electromagnetic separator. The forward and
side slopes were set as required, the mill amperage was set at low value
0.3mA first, then increased as required for the following separations.
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3. Liquid bromoform (Sp 2.85 g/cm3) was used to separate heavy minerals
from light minerals by means of gravity method.

Sample preparation

1. If a 0.03mm section is desired, the Canada balsam was warmed to 88 - 99
°C and a thin coating was applied to the microscopic slide.

2. The slide was cooled and then reheated to 101 °C, this helps eliminate
bubbles.

3. The grains were scattered evenly across the Canada balsam with care that
a representative suite of grains is sampled.

4. A thin layer of Canada balsam was applied, carefully press down a cover
slip until bubbles are eliminated and excess cement is forced out around the
edges.

5. The slide was cooled and labeled.
6. Excess Canada balsam was removed by alcohol or acetone.

The identification of heavy minerals was accomplished based on their
textural and optical properties. The heavy minerals were counted following
Hubert (1971) and Morton (1985). In order to obtain significant statistical
results (200 -300) transparent heavy mineral grains were determined for
each sample. The evaluation vyielded very restricted heavy mineral
assemblages. The main components are the extremely stable minerals zircon,
tourmaline and rutile (ZTR) as well as stable minerals kyanite and staurolite
(Table 1).

Results

The distribution of heavy minerals in the studies sections is illustrated
in (Fig. 4), the following heavy minerals have been recorded.

1. Zircon

It is an ultrastable heavy mineral. Different shapes and types of this
ultrastable heavy mineral were recorded throughout the representative
samples. Most zircon grains are sharp euhedral sometimes with rounded
termination containing dark inclusions and subordinate amount of anhedral
to rounded grains containing almost no inclusion. Zircon is the most
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abundant heavy mineral through the studied samples of Gilf Formation
Kebir forming high percentage 50 — 99.5%., however in Lakia Formation
the mineral ranges between (10.7 — 44.1%; Fig. 4). Zircon is a widely
spread accessory mineral in igneous rocks and occur in certain metamorphic
rocks (Plate 1, Z1-Z16).

2. Tourmaline

Tourmaline occurs in appreciable amount with zircon and rutile
forming about (0.4 — 25%) in Gilf Kebir Formation samples, whereas in
Lakia Formation the percentages ranges between (10.7 — 27.8%; Fig. 4). It
occurs as various forms and shapes such as slender prisms with curved
termination and also in egg-shaped and spherical shapes as a result of
sedimentary processes. Tourmaline is characterized by various colors but the
dominant colors in the studied samples are brown and pale green. It can be
found in igneous and metamorphic rocks (Plate 2, T1 — T20).

3. Rutile

Rutile is common throughout the studied samples with percentage (0.6
— 23) in Gilf Kebir Formation, while forming about (32.4 — 72%) in Lakia
Formation (Fig. 4). Most of the grains are euhedral with subordinate amount
of well-rounded grains bounded by thick black halo and containing minor
amount of dark inclusions. The authigenicaly knee-shaped rutile grains
occur in some samples. The color is more frequently deep red to yellow.
Rutile is widely spread in metamorphic rocks (Plate 1, R1 — R11).

4. Kyanite

Kyanite is recorded in minor amount throughout the studied samples
forming about (0.5 — 0.6%) in Gilf Kebir Formation (Fig. 4), it is however
more abundant in Lakia Formation with percentage (9.1 — 17.6). Large
elongate grains of the metastable kyanite occur in some samples
characterized by step like fractures and lack of cleavage. Kyanite occurs in
gneisses, granites and regional metamorphosed pelitic schist (Plate 1, K1 —
K3).

5. Staurolite

Staurolite is a metastable heavy mineral; it forms appreciable amounts
in the studied samples of Gilf Kebir Formation (0.2- 7.7%), but proved more
abundant in the samples of Lakia Formation with percentage ranging

University of Dongola Journal for Scientific Research, 13" edition June 2017



0T

2017 3 e IElsodl el Vi annle e

between (5.9 — 71.4; Fig. 4). Staurolite occurs as irregular yellow grains with
conchoidal fractures; inclusions of opaque are common. Etching and
dissolution at grain boundaries are characteristic. Staurolite indicates
medium grade regional metamorphism and it is found in schist derived from
argillaceous sediments (Mange and Maurer, 1992; Plate 1, S1 —-S8).

120

100 |

80

Zircon

Tourmaline

Rutile

Kyanite

Staurolite

Gill Kebir Formation

Lakia Formation

ZTR

Fig.(4.) Heavy minerals and ZTR index percentages of representative samples from

Table (1) Heavy minerals percentages and ZTR index of representative samples

the study area.

from the study area.

Rutile

Kyanite

. Sample | Zircon | Tourmaline Staurolite | ZTR
Formation | Age o o o .
Number %) %) % % Y% index
Argl6 50 25 25 - - 100
Arg25.1| 85.3 - 14.7 - - 100
Arg33.1| 994 - 0.6 - - 100
>
E Arg33.2| 76.4 1.2 21.8 0.6 - 99.4
5 =
N 3 | Arg40 | 995 - - 0.5 - 99.5
Y= 4]
) g Arg 56 84.9 4 11.6 - - 100
Q.
=] Hf 4.1 76.9 7.7 7.7 - 7.7 92.3
Hf 5.1 93.3 - 6.7 - - 100
Hf 5.2 81.1 - 18.9 - - 100
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Hf411 | 955 04 3.9 - 02 99.8
Hf553 | 765 235 - 100
Hf631 | 93.8 6.2 - 100
Hf632 | 92 04 76 - 100
Total 85 2.9 11.4 0.1 0.6 99.3
Average
Argl | 107 10.7 72 - 714 28.6
o |Ag321 18.2 18.2 91 55 36.4
o S [Ag322| 241 324 176 5.9 765
< H
- g | Hf222 | 333 27.8 5.6 - 33.3 66.7
g
Total 22 14.1 15.8 6.7 41.4 51.9
Average

Zircon — Tourmaline — Rutile (ZTR) Index

Hubert (1962) suggested the ZTR index as an aid to the quantitative
definition of mineralogical maturity in heavy mineral suites. The ZTR index
Is the combined percentage of zircon, tourmaline and rutile among the
transparent heavy minerals omitting micas and authigenicaly formed species.
This index is useful as scale of maturity of entire heavy minerals
assemblages of sandstones. In most greywackes and arkoses the ZTR index
is about (2 - 39%). However, it usually exceeds 90% in orthoquartzites. This
reflects the general increase in ZTR index with increasing geological age of
the sediments as a result of the progressive dissolution of unstable minerals
(Mange & Maurer, 1992).

According to the percentage of the ZTR index sedimentary rocks are
classified into four level of maturation: immature, moderately mature,
mature and overmature (Idris, 2001).

1. Immature level characterized by ZTR index < 50%, angular to subangular
zircon grains beside the presence of unstable heavy minerals such as kyanite
and staurolite.
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2. Moderately mature level diagnostic by ZTR index between (50 — 60%),
zircon grains are subangular to subrounded and relative abundance of
kyanite and staurolite.

3. Mature level characterized by ZTR index varies between (60 — 80%),
predominance of subrounded zircon grains and low occurrences of
metastable heavy minerals.

4. Overmature level diagnostic by ZTR index ranges from 80% — 100 %,
subrounded to well- rounded grains of zircon and absence or trace
occurrence of unstable heavy minerals.

The ZTR index of the studied samples is illustrated in (Table, 1).
According to the above mentioned categories of sandstone maturity. The
sediments of the Upper Carboniferous Gilf Kebir Formation are
characterized by ZTR index (>90%), subangular to subrounded zircon
grains, with minor amount of staurolite (7.7%) and kyanite (0.5%). These
sediments are assigned to over mature level. In contrast, Lakia Formation
sediments diagnostics by ZTR index between (50 — 60%), zircon grains are
subangular to subrounded and relative abundance e of staurolite and kyanite.
These are assigned to be belonging to moderately mature level.

SANDSTONE PETROGRAPHY

The petrographic studies are carried out on 31 representatives samples
prepared at Elneelain University Laboratories. The samples were collected
from different surface outcrops in the study area.

Methodology

1. The rock was cut with a diamond saw to produce a 0.03mm thick slice
with parallel sides.

2. The slice was ground on one side, and grinding on a glass plate was
continued.

3. The waste carborundum was removed by scrub with running water and
then the slice was dried.

4. The thin rock slice was heated on a hot plate set at 85 °C then transferred
to a new microscope slide with Canada balsam on it.
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5. More Canada balsam was placed on the upper surface of the thin slice,
and then the slice was covered with a cover slip.

6. The completed thin section was cleaned with alcohol or acetone, and
labeled.

Then detrital minerals were examined in thin sections using the
petrographic microscope. In each thin section 300 — 400 particles were
counted, in addition the percentage of total particles are determined by point
counts including quartz, feldspars, rock fragments, micas, carbonates,
cementing materials and porosity (Tables 2&3).

Table (2) Semi — quantitative petrographic analysis for the representative
samples of Lakia Formation around Wadi Halfa and Argeen areas.

Textural Data Detrital Mineralogy

]

2

E a0 g 2 E

2 £ a g E © 2 2 e % = Sandstone type

2 o £ c < I 2 o a © x c @

o a c T S 4 5 o O B E 7] Kl o o o

E £ |65 |¢ 5o f2|2 |2 |5 |[E 5

3 © o T F S s | & = |8 e

o (G) - =

Argl PS A-SA PC | 45 | 754 | 13 - 3.0 | 2.8 - 12.9 Quartzarenite
Arg 2.1 PS A-SA PC | 3.8 | 645 | 0.6 - 33|38 | 78 16.1 Quartzarenite
Arg 2.2 PS A-SA PC | 3.1 | 653 | 0.8 - 04 | 48 | 6.3 20.1 Quartzarenite
Arg 3.1 MS SA-SR PC 1.8 | 63.7 | 04 - 40 | 87 | 3.4 17.8 Quartzarenite
Arg 3.2 PS A-SA PC | 14 | 67.7 | 1.3 - 27 | 54 | 2.8 18.7 Quartzarenite
Arg 4.1 MS SA-SR PC | 84 | 614 | 1.0 - 16| 3.2 - 243 Quartzarenite
Arg 4.2 PS A-SA PC | 0.7 | 725 | 0.2 - 1.1 | 11 | 4.8 9.7 Quartzarenite

Arg 5 MS SA-SR PC | 21 | 716 | 04 | 16 - 5.7 | 0.6 17.9 Quartzarenite
Arg 32.1 PS A-SA PC | 2.0 | 89.1 | 0.6 - - 56 |11 2.2 Quartzarenite
Arg 32.2 MS SA-SR PC | 44 | 715 |14 | 14 | 08| 1.7 | 3.9 15.7 Quartzarenite
Arg 33.3 PS A-SA PC - 90.8 | 0.2 - 02| 28 |10 5.0 Quartzarenite

Hf 11 PS A-SA PC | 0.8 | 79.1 | 0.2 - 06 | 16 | 2.0 15.8 Quartzarenite
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Hf 42.1

PS

A-SA

PC

84

0.5

0.3

1.2

14.0

Quartzarenite

Hf 65

PS

A-SA

PC

3.1

62.3

0.9

0.3

14

3.9

23.6

Quartzarenite

PS: poorly sorted; MS: moderately sorted ; A:angular;SA:subangular;SR:subrounded;Pc:point contact

Table (3) Semi — quantitative petrographic analysis for Gilf Kebir Formation

samples around Wadi Halfa and Argeen areas

Textural Data

Detrital Mineralogy

3 N | B
E |» | & |5 8|9 |E
2 £ = g |& |= 2 0 2 = > Sandstone type
£ c g put Q > P e} s c 2 5
&8 © k= s |5 |8 |g |& e |3 o
G o 5 |= |2 |S B
U] g <§3 -

Arg 8 PS SA-SR | PC |24 |689 |08 |33 |06]|29| 6.2 | 155 Subarkose
Arg 25.1 PS A-SA PC | 29796 | 09 | 0.1 - 1.7 |54 9.7 Quartzarenite
Arg 33.1 PS A-SA PC | 1.2 |87.7|0.7] 05 |0.1]20]0.6 8.1 Quartzarenite
Arg 33.2 PS SA-SR | PC | 13| 65 | 11| 6.1 |05|29 |55 16.3 Subarkose
Arg 40.1 PS A-SA PC |99 |665|42 |29 |05|25]- 13.3 | Sublitharenite
Arg40.2 | MS | SASR | PC | 4.2 ({838 |06 | 06 |03 |14 ]| 0.7 8.4 Quartzarenite

Arg 50 PS A-SA PC - | 67814 | 1.0 | 03] 6.8 |11.3 | 11.3 | Quartzarenite

Arg 56 MS | SA-SR | PC | 79 | 63.7 | 08| 1.6 - 132137 19.1 | Quartzarenite

Hf 1 PS A-SA PC |36 (726 |05 |15 |11|25]- 18.1 | Quartzarenite

Hf 4.1 MS | SASR | PC | 2569503 | 14 |11 25 |- 18.1 | Quartzarenite

Hf 4.2 PS SA-SR | PC | 3.8|60.2 | 08| 28 |04]|38]- 28.2 Subarkose

Hf 5.1 MS | SA-SR | PC | 50(59.7| 25| 26 |0.7]|3.7 038 24.9 Subarkose

Hf 21.2 PS A-SA PC |26 |614 |28 |38 |06|06| 28 | 25.6 Subarkose
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Hf 55.1 PS A-SA PC | 13 (781 |05 |07 12|20 16.3 | Quartzarenite
Hf 55-3 MS | SA-SR | PC 591 |15 | 28 |04 | 0.7 355 Subarkose

Hf 61.1 PS A-SA PC | 0.8 75107 | 20 1.7 | 0.9 | 18.8 | Quartzarenite
Hf 61.2 PS A-SA PC | 18 |646 |09 | 06 |0.2|15]| 1.2 | 29.4 | Quartzarenite

PS: poorly sorted; MS: moderately sorted ; A:angular;SA:subangular;SR:subrounded;Pc:point contact

Results

Results of Petrographic examinations reflect that the sandstone of the
study area is composed mainly of quartz, feldspars, lithic fragments, micas,
opagues and carbonates.

1. Quartz:

Quartz is the main constitution in all samples and forms the higher
percentage of sandstone framework. Sandstone varieties of Gilf Kebir
Formation have a percentage of quartz ranges from (59.1 — 90.9, Table 3). In
contrast the sandstones of Lakia Formation have a higher percentage of
quartz ranges from (65.4 — 91.1, Table 2). Monocrystalline quartz grains are
dominated and form about (61.4 — 90.8 %, Table 2) of the sandstone
varieties of Lakia Formation wherein the polycrystalline quartz grains range
between (0.7 — 8.4% Table 2), on the other hand the samples of Gilf Kebir
Formation contain about (54.5 — 90.9 % Table 3) of monocrystalline quartz
grains and minor amounts of polycrystalline quartz grains (0.7 — 9.9 % Table
3). The quartz grains are moderately to poorly sorted, minor amounts of
them are fine to medium grained where the majority is medium to coarse
grained and rarely coarse to very coarse grained. Most of the quartz grains
contain inclusions and some of them characterized by vacuoles.
Polycrystalline grains diagnostic by their sutured boundaries between the
grains.

2. Feldspar

Feldspars in the studied samples are characterized by cloudy
appearance under plane polarized light; they are partly decomposed and
composed mainly of microcline with minor amount of plagioclase. Feldspars
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form about (1.4 — 1.6 %, Table 2) in some samples of Lakia Formation,
where they forms about (0.1 — 8.3%) in Gilf Kebir Formation sediments
(Table3).

Feldspars are not uniformly distributed vertically through the
stratigraphic sequence. They are more abundant in the lower part of the
study intervals (Gilf Kebir Formation, Table 3) where they decrease upward
towards the upper part of the sequences (Lakia Formation, Table 2).

3. Lithic Fragments

Rock fragments are supplied definite information about source rocks
and weathering processes. Their abundance in the studied samples is
extremely variable from about (0.2 - 1.4 %, Table 2) in the sediments of
Lakia Formation, where they form about (0.2 — 4.2%, Table 3) in Gilf Kebir
Formation sediments. Rock fragments of the studied samples are composed
mainly of igneous, metamorphic and rarely sedimentary rocks.

4. Mica

Mica occurs as flakes of muscovite rather than biotite due to their
greater resistance to chemical weathering and their abundance in the source
area. Mica forms the minor amount of the detrital constituents of the studied
samples (0.2 — 3.3 %, Table 2) in Lakia Formation sediments, where forms
about (0.1 — 1.2% Table 3) of Gilf Kebir Formation sediments.

5. Iron Oxide

Iron oxides form (1.2 — 11%) of the studied samples of Lakia
Formation, whereas form a percentage ranges from (0.6 — 6.8) in Gilf Kebir
Formation samples. Iron oxides also recorded as one of the principal
cementing material of some samples.

6. Carbonates

Carbonates are found in the matrix between the grains and form about
(0.6 — 7.8 %) of the studied samples of Lakia Formation, whereas form a
percentage ranges between (0.7 — 14.5) of Gilf Kebir Formation sediments.

7. Porosity

Sandstone commonly has a primary porosity, which is largely depends on
the packing characteristics, variation of grain size and shape. The porosity of
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the samples of Lakia Formation form about (2.2 — 28%, Table2), whereas
ranges between (4.9 — 35.5%, Table 3) in Gilf Kebir formation samples.

Sandstone Classification and Provenance

The study follows Adam et al., (1997) using (QRF) triangle diagram
(Fig. 5) to classified sandstone samples of Gilf Kebir and Lakia
Formations.

For plotting samples composition onto the (QRF) triangle, the
percentages of the (Q, R and F) components alone are recalculated to 100%
(Tables 4&5).

According to the above mentioned classification the sandstones of
Lakia formation are classified as quartzarenite (98:0.3:1.7). In contrast
about 78% of Gilf Kebir formation samples are classified as quartzarenite
(98:1:1) whereas 19% of the samples are Subarkose (92:6:2) and about 3%
of the samples are Sublitharenite.

The raw data from tables (4&5) are plotted on (QtFL) and (QmFLLt)
triangular diagrams (Fig. 6&7) after Dickinson et al., (1983). The result of
plotting revealed that all sample were derived mainly from interior stable
craton.

(All quartz but not chert)

Quartzarendte

Sublitharente

RF
T £ (00 n e)
(Feldspar+granite+gnelss fragments) (A Other rOCK Tragments)

@ Gof Xebir Formation @ Lakia Formation

Fig. (5). Classification of the sandstone for the representative samples around Wadi

Halfa and Argeen areas (after Adam et al., 1997).
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Table (4) percentages of the sandstone framework composition (Q, F, & Rf.) for the

representative samples of Lakia Formation

© X © X
= c*3 8’- o <}° _ o‘\s 8‘_ o oQ
S = X it 2 © 3 = X It 8 ©
S &4 5 |O s | £ &4 5 | O 5 >
> B ® <5} IS = > N ® @ e =
z s £ £ = S z s £ = =y S
[<3) S ey — © %) [<5) S —_ o © %)
= o T s = = = o I s = =
& g |2 |& |2 |® £ T |12 |2 |g |2
n o o o = n © o [3) =
= > ) — — > e —
£ |2 € |2
Arg 1 98.4 5.6 92.8 1.6 - Arg 5 97.3 2.8 94.5 0.6 2.1
Arg 2.1 99.1 55 93.6 0.9 - Arg 32.1 99.4 2.2 97.2 0.6 -
Arg 2.2 99.2 4.5 95.5 0.8 - Arg 32.2 96.4 55 90.9 1.7 1.7
Arg 3.1 99.3 28 | 965 | 0.7 - Arg33.3 | 99.8 - 99.8 0.2 -
Arg 3.2 98.2 2.0 96.2 1.8 - Hf 11 99.8 1.0 98.8 0.2 -
Arg4.l 98.6 119 | 86.7 14 - Hf 42.1 994 - 994 0.2 -
Arg 4.2 99.8 1.0 98.8 0.2 - Hf 65 98.6 4.7 93.9 14 -

Table (5) Percentages of the sandstone framework composition (Q, F, & Rf.) for the
representative samples of Gilf Kebir Formation around Wadi Halfa and Argeen

areas
< 9§ < 921
L < s | |8 . S S5 | o N
3 = |F I¥ |lg e 3 5 | |E |28 |s
E S o 1@ |8 [ E ¢ B |6 |5 |3
Z S g |2 |§ |= z g 2 |2 |5 |s
@ S = = © %) @ S = = © %)
= z (B B | 3 = g [5 | = S
5 I g2 |2 |2 |2 g [ g2 12 |2 £
n IE o o = n IS o o =
S g |5 S 1g |3
Sk S
Arg 8 946 | 32 | 914 | 1.1 | 43 Hf52 | 980 | 21| 959 | 1.2 | 08
Arg 14 996 | 29 | 967 | 04 | - Hf 7 973 | 24 | 949 | 14 | 13
Arg 16 959 | 8,7 | 872 | 16 | 25 J Hf 9 988 | - | 988 | 04 | 08
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Arg 23 98.0 | 15 | 965 | 06 | 14 Hf21.1 | 879 | 26 | 8.3 | 15 | 10.7
Arg 24.1 994 | 23 | 971 | 06 - Hf21.2 | 906 | 36 | 87.0 | 4.0 5.4
Arg 24.2 99.3 - 993 | 0.2 | 05 Hf 27 988 |16 | 972 | 05 0.7
Arg 25.1 99.2 | 35 | 957 | 0.7 | 01 Hf36.1 | 98.1 - 98.1 | 05 13
Arg 33.1 985 | 1.3 | 972 | 10 | 05 Hf36.2 | 995 | 1.1 | 984 | 05 -
Arg 33.2 90.3 | 18 | 85| 14 | 83 Hf41.1 | 978 | 1.8 | 96.0 | 1.2 1.0
Arg 40.1 914 | 119 | 795 | 5.0 | 3.6 Hf54.1 | 989 | 12 | 97.7 | 0.6 0.5
Arg 40.2 98.6 | 47 | 939 | 0.7 | 0.7 Hf55.1 | 985 | 16 | 969 | 0.6 0.8

Arg 50 96.5 - 965 | 21 | 14 Hf55-3 | 93.3 - 933 | 23 4.4

Arg 53 969 | 34 | 935 | 08 | 23 Hf61.1 | 966 | 1.0 | 956 | 0.9 2.5

Arg 56 96.8 | 108 | 86.0 | 1.1 | 2.1 Hf61.2 | 984 | 28 | 954 | 0.9 0.9

Hf 1 974 | 46 | 928 | 06 | 2.0 Hf62.1 | 979 | 21 | 958 | 0.7 13

Hf 4.1 977 | 34 | 943 | 04 | 19 Hf63.1 | 959 | 21| 938 | 1.9 2.3

Hf 4.2 947 | 57 | 89.0 | 13 | 4.2 Hf63.2 | 984 | 1.1 | 973 | 16 -

Hf 5.1 927 | 7.1 | 856 | 3.6 | 3.7 Hf63.3 | 984 |86 | 898 | 16 -

at
Craton interior

Transitional

continental
Basement

uplift
13 .
University ’,x""’l'.lndissect arc [ine 2017
£ -
@ Gilf Kebir Formation @ Lakia Formation




0¢

2017 3 e IElsodl el Vi annle e

Fig (6) Different provenance terrain area for the representative samples around
Wadi Halfa and Argeen areas (after Dickenson et al., 1983).

Craton interior

Quartz
recycled

Transitional
continental Transition

recycled

Lithic
recycled

Undissect arc Lt

F
@ Gilf Kebir Formation @ Lakia Formation

Fig (7) different provenance terrain area for the representative samples around

Wadi Halfa and Argeen areas (after Dickenson et al., 1983).

DISCUSSION AND INTERPRETATION

The most abundant heavy minerals in the sediments of Upper Carboniferous
Gilf Kebir Formation are zircon, rutile and tourmaline with subordinate
amount of staurolite and kyanite. This assemblage indicates that the
sediments are derived mainly from igneous origin with minor contribution of
metamorphic rocks. This is supported by the petrographic studies of Gilf
Kebir Formation sandstone which reveal that: these sediments are composed
mainly of quartzarenite, subarkose and Litharenite derived from a Cratonic
interior terrain Figs. (6&7). Their source rocks were mostly granitic with
contribution from metasedimentary rocks. The high percentage of ZTR
index (>90%) (Fig. 4) suggests that the sediments are derived from acidic
igneous rocks subjected to intensive chemical weathering and reworking
processes under warm and humid climate. Moreover, the rounded zircon
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grains are less than the angular ones (Plate, 1). These different types of
zircon morphology indicate that the sediments of Gilf Kebir Formation have
been subjected to long transportation process and they were probably
recycled or originated from igneous rock. These results are similar to that
obtained by Nafi (1997) who concluded that the source area of the clastic
sediments of the lower cycle (Devonian — Lower Carboniferous) in the
northwestern Sudan may be the Pan-African basement and / or pre pan-
African rocks mainly of igneous origin. Also these results are in agreements
with those of clay minerals analysis as well as the results of petrography
studies which indicate that the sediments of Gilf Kebir Formation are mainly
quartzarenite which required long period of abrasion and weathering to
remove the less stable heavy minerals under humid condition (Elamien,
2015). The high percentage of ZTR index (>90) in Figure (4), minerals of
this group are common in acidic to intermediate granitoid rocks as well as in
mature siliciclastic sediments and some metamorphic rocks. They are
generally thought to indicate a continental crustal provenance. This is widely
accepted by the model produced by (Elamien, 2015),which suggests that the
sediments of Gilf Kebir Formation were shed from source area south of the
study area formed mainly of igneous and metamorphic rocks conformably or
unconformably overlain by Paleozoic siliciclastic sediments. .Moreover, the
euhedral crystals of zircon (plate, 1) suggest the intrusive granitoid origin,
whereas their abundance confirms the volcanic or igneous origin of the
sediments.

The heavy minerals of Lakia Formation are predominantly composed of
staurolite, zircon, rutile, tourmaline, and kyanite. The concentration of these
heavy minerals clearly point to metamorphic origin as well as basic and
acidic igneous rocks and minor contribution of sedimentary rocks.

The low percentage of Kyanite in Lakia Formation is attributed to the
contribution of high grade metamorphic rocks, whereas the rounded grains
of zircon, rutile and tourmaline (plate, 2) can be related to the ancient
sediments which have undergone recycling. This is supported by sandstone
petrography which indicates that the sandstone of Lakia Formation are
quartzarenite composed mainly of rounded to subrounded monocrystalline
quartz grains and fine to coarse grained polycrystalline quartz . Quartz type
suggests a mostly plutonic origin with associated metasedimentary rocks.

The vertical changes in heavy mineral assemblages reflect consecutive
developments in the paleogeography and paleoclimate of the region. The
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contrast in provenance and heavy minerals groups between Gilf Kebir and
Lakia Formations indicate important hiatus may between the two
stratigraphic units.

Plate (1)

® -
0.5mm 0.5mm
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Plate (1)

Upper Carboniferous Gilf Kebir Formation

[1] Spheric and subrounded — well rounded grains of zircon (Z1-Z6) around
Wadi Halfa and Argeen areas.

[2] Idiomorphic and prismatic forms of zircon (Z7-Z10) some of them with
dark inclusions around Wadi Halfa and Argeen areas.

[3] Fragments of zircon containing inclusions (Z11-Z16) around Wadi Halfa
and Argeen areas.

[4] Red prismatic rutile with subrounded edge (R2) around Wadi Halfa area.
[5] Red rutile with subrounded edge (R8) around Argeen area.

[6] Yellow prismatic rutile forms (R9-R11) of pyramidal terminations
containing inclusions around Argeen area.

[7] Irregular yellow with zigzag saw-like edges staurolite (S1,S2, S7&S8)
around Wadi Halfa and Argeen areas.

Permo-Triassic Lakia Formation

[1]Knee shaped rutile (R1) around Argeen area.

[2] Prismatic rutile forms suggestive of pyramidal termination (R3-R7)
around Argeen area.

[3] Prismatic colorless kyanite (K1-K3) with step like edges and contains
inclusions around Argeen area.

[4] Prismatic red staurolites (S3-S6) with rounded edges containing
inclusions around Argeen area.

University of Dongola Journal for Scientific Research, 13" edition June 2017



¥c

2017 3 e IElsodl el Vi annle e

Plate (2)
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Plate (2)

Upper Carboniferous Gilf Kebir Formation

[1] Rounded to subrounded terminations brown tourmaline (T1), containing
dark inclusions (T3 &T8), prismatic form (T6) and irregular forms (T5&T9)
around Wadi Halfa and Argeen areas.

[2] Fragmented brown tourmaline with bipymidal terminations (T10,
T11&T12) around Argeen area.

[3] Well prismatic pale green tourmaline (T7, T16&T18) containing
inclusions around Argeen area.

[4] Large prismatic, brown to dark brown tourmaline containing inclusions
(T13.T14.T15, T17, T19&T20) around Wadi Halfa and Argeen areas.

Permo-Triassic Lakia Formation

[1] Well rounded brown tourmaline (T4), subrounded (T2) around Argeen
area.
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Design, Assembling and Testing of Electric Knapsack Sprayer for
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ABSTRACT

An experiment was conducted at Um Dom south east of Khartoum-
Sudan, to modify the motorized knapsack sprayer to be operated by blower,
and to achieve the field performance test. The new design was done by
replaced the internal combustion engine with electric motor and fan and the
other modifications were done to the way of compressing the liquid to the
nozzle from the tank by replacing separate fan for this purpose and field
evaluation test to the equipment was done through many factors by applied
the actual spraying action to the plants cultivated inside the greenhouses.
The results shows that the flow rate per time achieved by the assembling
equipment is the same as the equipment before modification which is
(3.79ml/sec), the operation cost for the two designs was found (0.260, 0.750)
SDG, respectively, and the total developing cost of the new equipment is
110SDG (0.20%) which is too cheaper when compare with the motorized
knapsack sprayer before modification 2500SDG (500%).

Keywords: Motorized Knapsack, Blower, Electric Motor, Sprayer.
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INTRODUCTION

To achieve the economical a viability in the green houses we should
control the diseases and protect the plants by spraying the preventive
pesticides and because the cultivated plants in the green house more than the
cultivated one in the open field, there is a great competition between the
plants on the food element, which existed in the soil so it should be
compensated by using the paper fertilizers by spraying it on the leave, and
because the cultivation in the green house depends on pesticides and
fertilizers we should select spraying equipment which is with high efficiency
and easy to use, not complicated and with protection to the labor and does
not effect the plants in the green house (www.greenhousemegastore.com
2006).The spraying equipment, developed it reached the fuel one but the
availability of electricity leads to one which works by electricity and its
advantage that it is easy in operating, there is no sound effect and light in
weights ,Matthews (2000). Thornhill (1984) stated that frequently there was
a limited choice of pesticide application equipment available in a local store
or in a particular country. Mathews (2006) reported that the stirrup pump
sprayer commonly used for mosquito control, is quite popular among the
small farmers and vegetable growers due its simplicity, low cost and ease of
operation .Anon (1990) reported that the foot sprayer is one of the ideal and
versatile sprayers used for multipurpose spraying jobs. Clayphon (2003)
reported that power sprayers are used for developing high pressure and high
discharge for covering large area; also he stated that the optimum flow rate
per time and area are equal to 4.2ml/sec and 200mI/m3 respectively. Thorn
hill (1994) stated that users of motorized knapsack sprayers frequently
complain that the engine is difficult to start. This is often due to leaving fuel
in the carburettor and engine during storage. The objective of this study is to
modify the traditional knapsack motorized sprayer from internal combustion
to electrical bower power source, and to do the field performance test.

MATERIALS AND METHODS

An experiment was conducted in Elkariab green house. In along
Khartoum north area with the latitude of the area 15 -4 N and the longitude
Is 32-47 E ,The experiment can be divided into sub experiments which are:

1/modification

2/ Field Performance Test
1) Modification
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Modification for the motorized sprayer was done to change from
operated by the internal combustion engine to the electric motor and blower;
hence the following components will be added: Electric blower, Air tube,
Electricity Adaptor, Water pump motor and Electrical wire, as shown in the
following figures(3-1,3-2,3-3,3-4,3-5 and 3-6):

Figure 3-1The motorize knapsack

Figure 3-2 Electric blower

1€
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Figure 3-3 Air tube

Figure 3-4 Adaptor

Figure 3-5 Water pump motor

Figure 3-6 Electrical wire

University of Dongola Journal for Scientific Research, 13" edition June 2017


http://www.china-wire-cable.com/showing_15/Two-core-Wire.html

ct

2017 3 e IElsodl el Vi annle e
Mechanism of Modified Equipment:

The equipment tank was constructed from materials to resistant the
chemicals and then a hole made in the tank bottom to avoid the foreign
materials, the diameter of the orifice was the same as the pump dimensions,
and then installed a motor and the hose connected together motor and nozzle
to fill the distance between them, and connecting air pipe with the fan air out
let. The electric power supplies through adaptor in the same time the fan and
water motor were works together and switches by one key. At the end of the
connected air pipe fixed the liquid pipe from the motor and at its end
connected the spraying nozzle.

Field Performance Test

The machine was tested on the cucumber crop which cultivated in green
house which its area is 311cubic meters contained 888 plants, its age 65
days, with 185 cm length and the mean of leaves number of the plants were
49 leaves, all the measurements were done with three replications.

The field performance test done by measuring three factors as shown:-

1) The Flow Rate per Time

Five litres of water were added in the tank and after being sure of all the part
were in its right place, connected the electricity by a wire to the fan and the
motor and switched by the fan key and operating the equipment for five
minutes and measured the rest water in tank and after replicating the
operation 5 times.

The flow rate was calculated by using the following equation:
Q= V*T
Where: - Q= flow rate... V= the volume of liquid flowing and T= Time flow
2) The number of plants which sprayed

Five litres of water were added in the tank and after being sure of all the part
were in its right place connected the electricity by a wire to the fan and the
motor and switched by the fan key and operating the equipment and
spraying the plants until water in tank finished and calculate the number of
plants which sprayed. The number of plants which sprayed was calculated
by using the following equation:
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N=V/n
Where: -

N =the number of plants which sprayed by ten litters of water (capacity of
tank of the machine)

V= the amount of water used in the experiment (two liters)

n= the number of plants which sprayed in the experiment

3) The Flow Rate per Area

Five litres of water in the tank and after being sure of all the part were in its
right place we connected the electricity by a wire to the fan and the motor
and switched by the fan key and spraying the plants until water in tank
finished and then calculating the area where the plants were sprayed by five
litres of water and replicating the operation three times.

The quantity required to spray meters cubic was calculated by using the
following equation:

Q=qg/a

Where: -Q= the quantity required to spray meters cubic, g= the quantity of
water used in experiment, a=area to be sprayed in experiment

4-Determine of fuel consumption for motorized sprayer.

Ten litres of fuel added in the dry tank and spraying the plants until water
finished and calculate fuel consumption was calculated by using the
following equation

FC=F-{/T

Where: FC=fuel consumption. F=quantity of fuel in tank before spraying. f=
rest of fuel in tank and after spraying. T=time of fuel consumption.

RESULTS AND DISCUSSION
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Many factors were tested for evaluation of the performance of the modified sprayer these
factors are: the flow rate per time, the number of plants which sprayed, the flow rate per
area and determine the fuel consumption for motorized sprayer.

1- The Flow Rate per Time

The following table (Table 4-1) showed the result of measuring the flow rate
per ml/sec for the modified sprayer.

Table 4-1: Flow Rate of the Modified Sprayer

Time Flow Rate Per Time
First time 3.72 ml/sec
Second time 3.69 ml/sec
Third time 3.77 ml /sec
Fourth time 3.76.ml/sec

From the result the flow rate ranged from (3.69 — 3.77) ml/sec and this is
nearly to the optimum reading which is 4.2 ml/sec as mention by
Clayphon 2003.

2-The Number of Sprayed Plants

The result from measuring the number of plants which sprayed was
shown in the table 4-2.

Table 4-2: Shows the Number of Sprayed Plants.

The reading Plants Number
First time 223plants
Second time 221plants
Third time 224 plants
Fourth time 220 plants

From the result the five litres covered considerable number of plants
ranged from 220 — 224 plants and this is nearly to the optimum reading
which is 230 plants.
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3-The Flow Rate per Area

The result of flow rate per area obtained on the following table 4-3

Table 4-3: Shows the mount of liquid which covered the specific area

The reading The Flow Rate Per Area
First time 176 ml/m’
Second time 179 ml/m’
Third time 182 ml/m’
Fourth time 181 ml/m’

From the result the flow rate per area ranged from 176 — 182 ml / m’which
are almost effective when comparison to the 200ml/ m’.Generally it found
that the equipment modified by available and cheap tools and replaced the
existed one by one which do the same function some were from different
spraying equipments and other from one used in different ways. The
modification did not need manufacturing but with local workshop,
equipment and materials can simply be archived.

4-Determine of fuel consumption for motorized sprayer

The results of fuel consumption by the motorized sprayer were explained
in the table 4-4.

Table 4-4: Fuel consumption by motorized sprayer

The reading Fuel consumption
First time 1.8 L/h
Second time 1.7 L/h
Third time 1.9 L/h
Fourth time 1.8 L/h

Above table shows that the average fuel consumption for the motorized
sprayer is equal to 1.8 L/h, hence that is very high additional cost when
compared with the electricity cost.
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4-Comparison between the Motorized and Modified Sprayers Designs

The follows points can be handling:-

The air was blower to the spraying nozzle by affixed fan in an engine
work by fuel and changed by fan worked by electricity ( the energy
source changed from fuel to electricity )

Deliver the liquid to the nozzle was by the air pressure which existed in
the tank when the nozzle sprays above the tank level. And after the
modification a motor was installed in the tank to push the liquid

Air fan and the tank were carried on the labour. After the modification
the fan would be carried in hand and the only tank carried on labour

Reached that the spraying rate in the modification is near the spraying
rate of the previous system and by little modification we will have the
best spraying equipment for the green house.

During the test observed that the labour is comfortable during working,
and because the equipment is easy operation this affected positively the
work efficiency, although increasing the fertilizers dose very important
for the plants in the greenhouse, because there is high competition for
elements in the soil. And this leads to increase the plants numbers in the
area unit of the cultivated plant than in the open fields.

e When modifying the liquid pushing method to the tank from the nozzle
by water pump it resulted the droplets spraying are small

e The electrical blower used has single speed and this is harmful to the
plant in the vegetation periods

e Modifying the equipment from a machine work by fuel to a machine
work by electricity had.

5-Manufacturing and operation total costs:

The total Manufacturing and operation total costs was shown in table 4-5

Table 4-5: Manufacturing and operation total costs

The equipment before modification The equipment after modification
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Total cost expensive (2500SDG) | Cheap (110 SDG)

Operation costs 0.750SDG /h Operation costs 0.260SDG /h

CONCLUSION AND RECOMMENDATIONS
The following conclusion may be drowning from the study:

1. The modified equipment saves time of spraying because it is
comfortable for the labours

(the weight before and after modification (10 kg, 3kg), respectively.

2. The costs of the modified equipment was 110SDG (0.20%) which was
too cheap, when compare with previous design 2500SDG (500%)

3. The equipment is easy to fabricate from local materials.
Recommendations

l. Studies are recommended for this design by handling more
evaluation factors.

Il.  Due to the high spread of green house practices it recommended to
give great important for specialized equipments for different
practices.

I11.  More studies are needed for the design concerning the fan speed
and liquid flow rate.
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Effect of Planting Methods on Growth and Yield of Banana
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Abstract:

A field experiment was conducted at the Demonstration Farm,
Faculty of Agriculture; University of Khartoum, Shambat to evaluate the
effects of three planting methods on growth, number of days from planting
to shooting and from shooting to harvesting and yield and yield components
of the plant crop and first ratoon crop of the banana cv. “Dwarf Cavendish.”
Banana suckers were planted in one of the following three planting methods:
flat basin (“hods”), “mastaba” or ridge. A randomized complete block
design with four replications was used. Data were collected, at the
termination of the experiment, on vegetative growth attributes and yield and
yield components. The results showed that banana plants responded to
planting methods and there were significant difference in all measured
growth variables between ridge planting and the other two planting methods.
The least values were, however, obtained with flat basin planting. Ridge
planting tended to stimulate early shooting and faster maturity of banana
bunches of both plant crop and the first ratoon crop. Greater values of yield
components and potential yield were obtained with ridge planting than
“mastaba” and flat basin plantings. The effects of planting methods on
vegetative and reproductive growth attributes are most probably related to
efficiency water use and soil temperature.

Key words: Planting systems, banana, planting methods, seedbed
preparation, ridge planting
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INTRODUCTION

Banana belongs to the genus Musa, one of two genera of the family
Musaceae. Banana plants are large herbaceous rhizomatous
monocotyledons, and are monocarpic but perennial (Stover and Simmonds,
1987). It is certainly the one plant which yielded the greatest amount of
edible starch per hectare, and is deservedly the greatest of the fruits of the
tropics and subtropics regions of the world (Robinson, 1995).
Banana plants characteristically require continuous high availability of water
and nitrogen fertilization to produce the fruit quality demanded in the market
place (Purseglove, 1978). Banana production is particularly sensitive to
deficiencies of soil moisture. Growth, flowering and production in banana
continue throughout the year as long as there is sufficient moisture in the soil
(Turner, 1970). The roots are superficial and the plants cannot tolerate
drought or flooding and water-logging conditions (Donal and Low, 1990).
The crop cycle duration, the time from planting to harvesting, is as an
Important component of banana potential yield (Robinson, 1995). The period
between planting the suckers and the emergence of a new leaf is critical for
stand establishment and eventual yield. Shooting (flowering) in banana is
not directly influenced by environmental factors and can occur at any time
of the year (Turner, 1970) after a minimum number of leaves has been
produced by planted suckers (Robinson 1995; Jones, 2000). Among the
environmental factors that influence shooting in banana temperature appears
to be the most important apparently through its effect on the rate of leaf
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production. Leaf emergence is retarded below 10°C and is reduced at
relatively higher temperature (Turner, 1971). The rate of leaf emergence is
higher (one leaf/week) in summer than in winter (one leaf /month) (Jones,
2000). Early flowering shortens the length of time required for fruit
harvesting. In the subtropics the crop cycle duration is strongly influenced
by temperature; being shorter during summer (Robinson, 1981). Other
factors that might determine the duration of the crop cycle of banana are size
and type of planting material (Nayar, et al.1978; Robinson and Albert,
1983), cultural practices (Danielles, et al.1985) and cultivar (Hamed, 1992;
Herrera and Manuel, 2003).

Banana is cultivated in almost all states of Sudan for local
consumption and export. Its production ranks third in importance among the
fruit crops after date palm and citrus and surpasses all fruit crops in yield per
feddan (1fed. =0.42 ha). Despite its great horticultural interest, popularity
and usefulness, banana has been under-searched by researchers and under-
valued by decision makers. The area under banana cultivation in Kassala, the
major banana producing state in the country, has decreased substantially as a
result of poor management and inadequate traditional cultural practices
(Shomo, 1974).

That attitude has changed and banana culture is receiving much
attention and recognition nowadays as an important fruit crop by the
government officials and the private sector. The interest of local and foreign
investors in banana has apparently been aroused by an increasing awareness
of the potential and importance of the crop as a food source and as a cash
crop.

Local scattered banana 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.

The areas under banana cultivation increased tremendously during the
last years due to an expanding consumer demand. The quantity and quality
of banana fruits are, however, low; most probably due to poor cultural
practices in general (Osman, et al. 2004) and planting methods in particular.
The use of flat basins, the most commonly used method of planting of
banana in Sudan is governed more by practical experience and tradition
rather than by scientific studies. There is, a lack of published information on
crop husbandry of banana, particularly planting methods. To our knowledge,
no work has yet been made on the effect of planting methods on growth and
yield of banana except the unpublished thesis of Bakheit, (1994).The
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positive response of a number of cultivated crops to planting or sowing
methods is well documented in the literature (Mustafa, 1996; Ali, 1998;
Babiker, et al.1998; Abusuar and Abdella, 2004). However, the response of
banana plants to planting methods has not been fully studied. There is a
pressing and an undeniable need to develop new planting methods to
substitute for the single traditional method of banana planting. Therefore, the
objective of this investigation was to evaluate the effect of three planting bed
preparations on vegetative growth and yield of the banana cultivar “Dwarf
Cavendish”.

MATERIALS AND METHODS

An experiment was conducted during the years 2001-2002 at the

Demonstration Farm of the Faculty of Agriculture, University of Khartoum
at Shambat, to study the response of banana (Musa, AAA Group, Cavendish
subgroup “Dwarf Cavendish”) to planting methods. The experimental site
lies at latitude 15°40’ N, longitude 32°32' E and 376m above sea level. The
climate of the area is semi-arid with low relative humidity. The temperature
ranges between 40°C maximum in summer and 21°C minimum in winter
(Adam, 2002). The soil of the experimental site is predominately clay loamy
(clay content 37%) characterized by low water infiltration rate and poor soil
structure, low N content (0.07%), low in organic matter (0.85%) and a high
pH (8.5) (Mohamed, 1999).
The experimental land was ploughed, harrowed, leveled, and divided into 4
blocks. Each block was made into three plots of dimensions 6-X4-m.
Planting beds were prepared in each plot using a bed shaper as ridges (70 cm
wide at the top, 80 cm apart); “mastabas” (100 cm wide at the top, 80 cm
apart) or flat basins (“hods™), designated as P1, P2 and P3 respectively.
Preparations of ridges and “mastabas” required the top soil to be scraped and
raised 20- to 30-cm above the natural terrain. Treatments were arranged in a
randomized complete block with four replications. Six planting holes, (pits),
50-X25-X25-cm in 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 “Dwarf Cavendish” banana maiden suckers were
used as planting material. One hundred suckers of uniform size and
comparable shape were obtained from a commercial banana plantation in
Al-Gaily area, North of Khartoum. Dry leaves and injured roots were
carefully removed and the suckers were cleaned from dust, soil debris by
washing in running tap water and disinfested by immersion into a solution of
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25g/l Furedan. The suckers were planted on ridges, “mastabas”, or flat
basins. A randomized complete block design with four replicates was used.
Six suckers were planted per plot at a spacing of 2.5-x2.5-m. The first
irrigation was applied immediately after planting and then an irrigation
program was implemented with 7 days frequency during summer and 12 to
15 days during autumn and winter. Dead and slow growing suckers were
replaced three weeks after planting and weed control was done manually by
hand hoeing as required. Dead and damaged leaves were removed and
pruning of unwanted suckers was carried out once every four months leaving
only the mother, first and second 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 harvesting grade.

Data recording was made after four months from planting of the crop
plant and four months from emergence of the first ratoon till shooting.
Seasonal changes in pseudostem height and girth and number of leaves were
recorded at monthly intervals. Only the results of the data recorded at
shooting time were presented. Pseudostem height was measured at 5cm
above the ground level up to the point of intersection of the petioles of the
two youngest leaves. Pseudostem girth was measured using a Vernier
caliper, 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 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:

The data taken at monthly intervals showed that pseudostem height,
girth and number of leaves of the plant crop increased steadily till shooting
with no significant difference between treatments. High values of growth
attributes were obtained on ridge planting compared to the other planting
methods (data not presented).The lowest values were associated with the flat
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planting method. On the other hand, the data of the first ratoon crop,
recorded at various monthly intervals, revealed significant differences
among treatments in pseudostem height, girth and number of leaves
registering high values for all measured growth attributes throughout the 8
month interval of data recording. The tallest plants, biggest pseudostem
girths and the greatest number of leaves in each month were obtained by the
ridge planting method. Flat planting gave the lowest values. The rate of leaf
emergence was faster with ridge planting than the other two planting
methods. The number of leaves produced increased steadily; with significant
differences among monthly data recording intervals.
Table (1) portrays data of the effects of planting methods on pseudostem
height, girth and number of leaves of both the plant crop and the first ratoon
crop at shooting time. The data indicated that planting methods had no
significant effects on pseudostem height, girth or number of leaves in the
plant crop. It was also evident that banana plants on ridges maintained a
non-significantly high vigorous growth rate than the two planting methods.
On the other hand, all measured growth attributes of the first ratoon crop
exhibited significant differences among planting methods. It is apparent
from these results that vegetative growth, as manifested by increased
pseudostem height, girth and number of leaves of the first ratoon crop was
more vigorous when suckers were planted on ridges compared to the other
planting methods. The difference in number of leaves between “mastaba”
and flat basin plantings was, however, not significant. The high values of all
measured vegetative growth attributes were obtained with ridge planting
whereas the lowest values were obtained with flat basin planting.
The assessment of shoot quality (in terms of growth vigor, leaf number and
colour) by subjective observations demonstrated that banana suckers planted
on ridges were more vigorous with high number of dark green leaves
compared to those planted on “mastabas” or flat basins. Signs of wilting and
shriveling of leaves, crust formation and cracking of the top soil were more
frequently observed with banana plants on flat basin, few days before
irrigation (Fig.1). Also it is worth mentioning that banana suckers planted on
ridges survived the transplanting process and were established soon after
planting with no casualties while an appreciable number of dead or slow
growing suckers planted on “mastabas” and on flat basins were replaced
table(1).
Crop cycle duration:

Table (2) depicts significant differences among planting methods in
number of days from planting of the plant crop and the emergence of the
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first ratoon to shooting and also from shooting to bunch maturation and
harvesting. Banana plants of the plant crop and the first ratoon crop planted
on ridges took significantly less days from planting or emergence of first
ratoon to shooting and also from shooting to harvesting than the other
planting methods. The plant crop and the ratoon crop were 28 and 19 days
earlier to shooting than the other planting methods respectively. Flat basin
plantings resulted in an extended vegetative cycle compared to the other
planting methods. Similarly, bunch maturation and harvesting of plants of
both the plant crop and the first ratoon crop on ridges were a week earlier
than in basins plantings. Ridge planting tended to enhance early flowering
and hence shortened the time required for fruit maturation and harvesting.
Yield and yield components:

The effects of planting methods on bunch, stalk, hand and finger
weights, number of hands per bunch, number of fingers per bunch and per
hand and potential yield of both the plant crop and first ratoon crop are
displayed in Table (3) and Fig (2). The results obtained showed significant
differences among planting methods in most of the measured components of
yield and potential yield. Ridge planting recorded significantly high values
of yield and yield components in both plant and first ratoon crops compared
to the other two planting methods. Flat basin plantings recorded the lowest
of all measured variables. However, no significant differences were noted
among treatments in the values of average weight of stalk or hands and
average number of fingers per bunch. Likewise, banana plants planted on
ridges recorded significantly higher potential yield in the plant crop and the
first ratoon crop than the other planting methods (Table 3). It is also evident
that the values of yield components and potential yield obtained in this study
were higher in the first ratoon crop than the plant crop.

DISCUSSION

The results of this study showed that banana plants responded to the
different planting methods tested. The magnitude of the response, however,
varied with the method used and was perceived in increases in growth
variables, earlier shooting, faster fruit maturity, and high yields and yield
components of the plant crop and the first ratoon crop. The differential
responses to ridge planting regarding vegetative growth and yield and yield
components of banana reported in this study corroborated the findings of
other investigators (Bakheit, 1994; Mustafa, 1996; Ali, 1998; Babiker, et
al.1998; Abusuar and Abdella, 2004) who found greater yield and potential
yield in banana, alfalfa, garlic, wheat and clitoria respectively with ridge
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planting than the other planting methods tested. The positive effects of ridge
planting or sowing in these studies are, more or less, related to water use and
soil plant relationship.

The significant effects of the planting methods on vegetative growth in this
study were, however, noted on the first ratoon crop only. The lack of
significant response to planting methods by the plant crop was mostly due to
a shift in nutrient reserves stored in the tissues of newly planted suckers in
favour of plant establishment, resumption of growth and formation of
adventitious roots and other plant organs. The period between planting the
suckers and the resumption of active growth and the emergence of a new
leaf is critical for stand establishment and for later development. The
significant difference obtained in leave number of the first ratoon crop
across monthly data recording intervals could be due to that leaves are rather
more sensitive to planting methods and thus, faster to respond than
pseudostems.

The tendency of banana plants on ridges to achieve a relatively fast
and more vigorous growth is most probably due to the favourable
microclimate manifested in lower temperature degrees and higher relative
humidity than flat basin plants. The soil structure at the experimental site is
poor and is characterized by low infiltration (Saeed, 1968). The
pulverization and disturbance of the surface crust during ridge and
“mastaba” preparation might have increased soil roughness, improved the
bulk density and increased soil porosity, thus facilitating water infiltration
and aeration at the root zone. Planting on ridges had the advantage of raising
the banana rooting zone above the compacted soil layers and gave banana
plants an advantage with respect to water-logging and surface crusting
conditions to which banana plants are sensitive (Samson, 1989; Robinson,
1996).

Banana growth and production are particularly sensitive to
deficiencies of soil moisture. The root system of planted suckers is
superficial and is not extensively developed neither in depth or laterally
(Simmonds,1966). Ridge planting encouraged the soil to absorb and store
water within the root zone throughout the growing season to meet the high
water demand of banana for optimum growth and continuous vyield.
Irrigation water in the ridge planting method is led along two sides of each
plant wetting only part of the surface thus reducing evaporation, reducing
surface run-off and ensuring long holding of irrigation water on the
cultivated area to facilitate infiltration.
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These conditions resulted in a quick resumption of vigorous growth, and
higher percentages of establishment and survival of banana plants compared
to “mastaba” or basin plantings. Similar results were obtained and similar
conclusions were reached by several investigators (Robinson, 1981; Bakheit,
1994; Danielles, et al.1985; Samson, 1989) in banana and Babiker, et al.
(1998) in wheat.

On the other hand, the response of suckers planted on “mastaba”
reflected more or less similar trends as observed in ridge planting. Basin
plantings, however, consistently gave lower values for all measured growth
attributes than “mastaba” and ridge plantings. This was associated with soil
compaction resulting from the initial bed preparation and leveling. The
movement of labourers during hoeing and weeding further aggravate the
problem of soil compaction. Besides, the entire surface of the flat basin and
a large area of the “mastaba” bed preparations were flooded with irrigation
water, thus increasing the wetted area and consequently the rate of
evaporation and enhancing the formation of surface crusting. The
detrimental effects of basin plantings would appear to be associated with
poor soil aeration and the failure of the soil to store enough irrigation water
in the root zone because of low water infiltration and distribution.

The period of time from planting to shooting and from shooting to fruit
maturation was significantly reduced by ridge planting; i.e. the vegetative
cycles of banana plants in ridges were shorter than those of the other two
planting methods. Planting on flat basins resulted in an extended crop cycle
duration. The shortened crop cycle duration recorded with ridge planting
was a reflection of the promoting effect of ridging on the increased rate of
leaf formation. Ridging increases soil temperature (Shadbolt, et al. 1961;
Dainello, et al. 1982) and this, in turn, promote leaf formation (Turner,
1971; Robinson, 1981). Banana suckers on ridges started to grow soon after
planting and produced a greater number of new leaves and achieved a fast
and more vigorous vegetative growth with a well-developed leaf canopy and
a large leaf surface area during the early stages of vegetative growth and
shaded the soil compared with those grown on basin plantings in a relatively
short time. This self ground shading protect the soil and the developing
banana plants from the excessive heat of the sun and reduced evaporation
and transpiration, creating conditions of soil-plant-water relations suitable
for maintaining vigorous vegetative growth and formation of greater number
of new leaves. An earlier synthesis and accumulation of food reserve
necessary for flowering, fruit formation and maturation was maintained
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compared to the other two planting methods tested. Turner, (1971)
maintained a similar view. The data and these speculations supported
Hillel’s, (1980) contention that ridging is an adequate means of controlling
soil temperature.

Ridge planting recorded the highest values of yield and vyield
components in both the plant and the first ratoon crops. The increase in yield
under ridge planting was perhaps related to the significant increase in yield
components which was a reflection of a more extensive vegetative growth.
Furthermore, banana plants on basins tended to produce fewer leaves at the
early stages of vegetative growth and this was reflected on the lower values
of yield and yield components obtained; attributable to production of less
assimilates. The results are in general agreement with others (Mustafa, 1996;
Ali, 1998; Babiker, et al.1998; Abusuar and Abdella, 2004) that indicate that
high yields, of the various plant species studied, are associated with sowing
on ridges.

High values of all measured vegetative and reproductive growth

variables were obtained with plants of the first ratoon crop compared to
plants of the plant crop. This could be attributed to the accumulation of high
nutrient reserves in the rhizome and the root system of the first ratoon plants
whereas the carry-over food reserves of the planted suckers of the crop plant
is depleted in the resumption of growth and the formation of roots and new
leaves.
It could, therefore, be concluded that banana plants responded positively to
raised-bed planting methods, and this response is manifested in stimulation
of vegetative growth, enhancement of early flowering and increase in yield
and yield components of both the plant crop and the first ratoon crop.
However, the determination of the influence of raised bed planting methods
in a range of soil types, irrigation and drainage systems and local climatic
conditions, as well as assessment of fruit quality and post harvest
characteristics warrant further studies.
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Fig. 1: The effect of planting methods on vegetative growth of the banana
cultivar “Dwarf Cavevdish”. Photos were taken 6 months from planting. P1=
ridge plantings; P2= mastaba

L

Fig.:2. The effects of planting methods on yield components of the banana
cultivar “Dwarf Cavendish.” P1=ridge plantings; P2= mastaba plantings and

P3= flat plantings. Fruits of all planting methods were harvested after 100
days
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Table 1. Effects of planting methods on pseudostem height, and diameter, number

of leaves and growth vigour of the plant crop and the first ratoon crop of
banana plant (cv. “Dwarf Cavendish”)

Planting Pseudostem Pseudostem Number of Growth vigour
method height (cm) diameter (cm) leaves rating®
Plant crop
P, 228.20° 56.40° 33.40° 4.3
P, 230.33° 54.80° 32.10° 3.5°
P3 227.00° 52.50° 31.80° 2.6°

First ratoon crop

P, 219.30° 58.00° 40.10° 4.8
P, 210.00° 56.00° 38.40% 4.3%
Ps 208.00° 45.00° 37.30° 3.5°

P1, P2 and P3= Planting on ridges, on (wide raised beds) and on
basins, respectively.

Means in a column followed by the same letter (s) are not significantly
different at P= 0.05, according to Duncan’s multiple range test.

z Vegetative growth rating from 1 to 5, with 1 indicating least vigorous

and 5= most vigorous.

Table 2. Effect of planting methods on number of days from planting to shooting

and from shooting to harvesting of the plant crop and the first ratoon crop
of banana plant (cv. “Dwarf Cavendish”)

Planting Plant crop First ratoon crop
method
Shooting Harvesting Shooting Harvesting
P, 297° 101° 327° 96°
P, 312° 105 340° 100
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Ps 325° 109° 350 103°

P1,P2 and P3=Planting on ridges, on (wide raised beds) and on
basins, respectively.

Means in a column followed by the same letter are not significantly
different at P=0.05, according to Duncan’s multiple range test.

Table 3. Effect of planting methods on yield and its components of the plant crop

and the first ratoon crop of banana plant (cv.”Dwarf Cavendish)

Average weight (kg) of Average number of Potential yield
. i i i (tons/fed.)”
Planting Bunches  Stalks Hands  Fingers Hands/ Fingers/  Fingers/
method bunch bunch hand
Plant crop
P, 15.81% 1.24? 1.46° 0.102? 0.96% 147.12° 17.58% 0.76°
P, 14.33° 1.04*  1.41*  0.097° 9.53" 146.62°  14.41° 8.92%°
Ps 12.27°¢ 0.92*  1.44*  0.082° 8.13" 14421 13.23° 7.62°

First ratoon crop

P, 16.56° 1.48° 1.62°  0.105° 10.99% 150.95°  18.69° 11.06°
P, 14.63° 1.06° 1.47° 0.099° 9.40° 144.34°  14.52° 0.83"
P, 13.61° 0.89° 1.24° 0.086" 8.25° 128.45°¢  13.88° 9.14°

P1, P2 and P3 = Planting on ridges, on (wide raised beds) and on basins,
respectively

Means in a column followed by the same letter (s) are not significantly
different at P= 0.05,
according to Duncan’s multiple range test.

Ul _
1 z 1 feddan = 0.42 ha
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How Can Literature Enhance the Secondary School Student's Learning
of English Language: Teacher's View

(A Case study: secondary school - third class)
Magdi Ebd Elmoati Kamil Mohammed Ali

Department of English Language, Faculty of Education Romi Elbakri, University of
Dongola, Dongola, Sudan.

Abstract:

This study aims to recognize the impact of teaching literature in
secondary schools and its effectiveness on the skills ,speaking ,writing and
reading .The researcher used an interview and observation as tools for
collecting data. The researcher analyzed the data and reached some
important results that secondary students need literature in their curriculum
and the studying literature is very useful for students to increase their
abilities and help them to develop their skills. The weakness in their English
language appears clearly from their non -focusing on this subject.

The researcher recommends that the ministry of education must give
additional care to literature in Sudanese secondary schools and the
researcher also recommends that the syllabus designers put large dose in
order to make the curriculum more comprehensive for other strategies.
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Background:

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

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

1.2 The problem of the study

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

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

1.3 Objectives of the Study

This study aims to
1- Investigate the effectiveness of using literature on students' English
language performance.
2- ldentify the problem of language classes by practicing language. 3-
Set recommendations to help students to be effective participant in the
learning process.
1.4- :-Significance of the study:-

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

The researcher hopes this research of the active work in teaching
literature which activities play a key role is expected to increase a number
of opportunities for speaking skill reading skills and writing skill uses the
amount of students in classroom.

1.5Questions of the Study
This study raises many questions:

1- What effect does the teaching of literature to secondary school students on

their English language performance?
2- How does literature help students improve their English language skills?
3- -Does teaching literature develop English language?
1.6 Hypotheses
The research hypotheses
1 —There are great effect for teaching of literature to secondary school
students on their English language performance
2-Teaching literature help students improve their English language skills
3- Teaching literature develop English language
Limitation of the study
This study is limited in Algolid secondary school, during year 2015 and
deals only with teaching skills through teaching literature

2.0Literature Review
2.1 Introduction

There are aspects of English culture that are encapsulated in English
literature. Of course, this is quite obvious when studying the works of
Shakespeare or of writers, poets and playwrights of the eighteenth and
nineteenth centuries. It is, however, also true when studying other works of
English literature. Students can learn about allusions and references to
different aspects of English culture. They can also learn the context and
meanings of famous quotes and phrases.

Studying Literature does not confine the students to the traditions of
England but includes the possibility of introducing them to traditions which
inform English Literature, such as the study of Ancient Greek drama, and to
literature in other contexts, such as American literature. It also provides the
students with an alternative to the pervasiveness of “television culture” with
its immediacy and, often, its shallowness. Lick (2009p145) writes:
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"An enjoyment and appreciation of Literature will give
students the ability to develop this into an interest in books
and reading as they move away from their studies and into
their adult lives. They will have the confidence to
approach and tackle new forms of books and writing,
since they were exposed to a range of literature during
their school days."

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

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

2.3 Teaching literature in the secondary school

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

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

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

Students will begin class by writing a reflection . The reflection
become the catalyst for our class discussions. The best practice teaching
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method is an example of something teachers do in the classes with their
students.
2.4Relationship between literature and language:

The relationship between literature and language is obvious because
from all indications, literature presupposes language. It is inconceivable to
discuss literature without reference to language. But going by the traditional
practice at the secondary school level in Africa context, there are indications
that Literature and English Language are treated as two separate school
subjects. At the senior secondary school level, the subjects are taught in
different classroom settings by teachers that are either designated Literature
teachers or English teachers. By this dichotomy, the Literature teachers, to a
large extent, pre-occupy their teaching period with the teaching of the
stories, the contents and the socio-cultural, economic and religious
implications of the prescribed literary texts without placing much emphasis
on the language components of the texts. In the end, some students have
been found to have done very well in the

Literature exams but perform poorly in English Language. Against
this background, this paper posited that the relationship between literature
and language is symbiotic. It was, therefore, suggested that the relationship
should be explored and exploited in order to enhance effective teaching and
learning of Literature and English Language at the secondary school level so
that the learners would possess high level . Omukaogu (2002 p300) writes:

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

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

2.5Why Secondary School Students Study Literature

No matter how straight-forward a story may seem, the search for
something deeper within it leads to all kinds of insights that, while perhaps
not in line with the author's original intent to teach students more about the
world and the different ways students use language. Mongkok (2015 p.52)
states
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"Creative writing has been a happy
part of my life since I first learned to hold a
pencil, so once | chose Gustavus, | considered my
career as an English major a given. Perhaps | am
a rare bird for that, being so sure of myself so
soon. But | could not have anticipated how much
| learned about the value of reading, in every
area of life, through the English major; nor did |
see its potential to shape me as a writer. "

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

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

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

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

2.6The goals in literature

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

"By studying literature | find that this sense of
confusion and search for self-discovery is a common
theme. | am confident that my choice to be an English
major is one that | will be satisfied with. Thus far, in
my opinion, to be an English major entails more than
just  being able to read and @ write
well."”

An English major must also strive to understand and interpret the
importance that various forms of literature have had on the society of the
past and the present. Being able to express opinions is another important
aspect, as is starting a piece of literature with an open mind. These habits
are also important when facing everyday life, not just literature .

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

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

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

2.7The importance of literature

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

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

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

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

2.8 Literature and the responsibilities

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

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

"Another reason that | enjoy reading so much is the place you
can go to when you read. | know that that sounds pretty
corny, like something on a PBS commercial, but | feel that
there are a vast amount of experiences and people the
reader gets to encounter in any work of literature."

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

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

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

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

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

3.0 Methodology of the Study

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

The population of the study were (50).male and female Sudanese
secondary school teachers who were involved in this research paper in
Northern state at Algolid locality. They teach English in the third classes.
The interview took three months. 3-
2L iterature Teacher's Interviews

The researcher interviewed all teachers the subject of the study and got the
chance during the performance of the school attachment to students' faculty
of Education. as follows:

1-Question one :Is teaching literature compulsory for third class or other
classes at school ?

Question one is about obligation of teaching literature for third class or
other classes at school.

2-Question two: Does teaching literature help students in speaking skills or
not ?

Question two is about whether teaching literature is helping students in
speaking skills ? or not?

3-Question three: Does teaching literature help students in reading skills
/?0r not?

Question three is about whether teaching literature is helping students in
reading skills or not.

4--Question four: Does teaching literature help students in writing skills?
Or not ?

Question four is about whether teaching literature helping students in
writing skills or not.

5-Question five: Do you as a teacher of English language focus on teaching
literature?

Question five is about the focusing on teaching literature

6- Question six: Do teachers who teach literature take training about the
effective way of teaching literature?

University of Dongola Journal for Scientific Research, 13" edition June 2017



89

2017 3 e IElsodl el Vi annle e
Question six is about the training of teachers who teach literature
7-Question seven:? Which types of teaching material you prefer to teach?

8-Question eight Which types of teaching material advise your students to
study?

3.3 Sampling Procedure:

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

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

3.4 Description of the procedure:

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

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

Data Analysis and Discussion 4.0
4.1 Data Analysis

The data which were collected through interviews were analyzed as
follows :

1- All teachers agree about literature to be compulsory as other subjects at
schools

2- Thirty nine teachers see that teaching literature help students in writing
skills.

3-Thirty five teachers see that teaching literature help students in speaking
skills.

4-Thirty five teachers see that teaching literature help students in reading
skills.
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5-The majority of the teachers mentioned that literature is easy for students
to study.

6-Teachers were equally divided according to the answers, half of them
advice in teaching literature for all classes .The second see it is so difficult
for other classes.

4-2 The discussion

1-Question one :Is teaching literature compulsory for third class or other
classes at school ?
All respondents agree about to make this material a compulsory for students

2-: Question two Does teaching literature help students in speaking skills or
not ?

The answers of forty five teachers have been summarized as that, studying
literature is more important and it helped the students to speak well.

3- Question three: Does teaching literature help students in reading skills
/?0r not?

The answers of forty seven teachers have been summarized as that,
studying literature is more important and it helped the students in reading .

4-Question four: Does teaching literature help students in writing skills?
Or not ?

The answers of forty teachers have been summarized as that, studying
literature is more important and it helped the students in writing

5-: Question five: Do you as a teacher of English language focus on
teaching literature? The answers of forty seven teachers have been
summarized as that ,they do not focus on teaching literature

6- Question six: Have teachers who teach literature had training about the
effective way of teaching literature?

The majority of teachers have not had any training to teach such materials

7-Question seven: Which types of teaching material you prefer to teach?
The majority of teachers mentioned that , they prefer to teach grammars .
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8- Question eight Which types of teaching material advise your
students to study?

All teachers advised students to study simplified novel because it can
supply them with many useful expression to improve their language

Findings and Recommendations 5.0
5.1Findings

With reference to the analysis of teachers' interview ,the study reached the
following findings:

1- Students need to study literature to improve their language
2- Studying literature is very important to increase students' abilities
3-Teaching literature help students in reading, writing and speaking skills.

4- Teaching literature contribute in solving the problems of English
language.

5- Teaching literature is so difficult because the majority of teachers had not
sufficient experience .

6-The majority of secondary schools students in Algolid Locality have
reading difficulties not only in literature but also in the other skills.

7 -The students almost need to learn the components of literature as a
subject not only as a book letters of the alphabet, to sound them in order to
read adequately.

8-The students need to learn how to correspond reading to speaking

5-2-Reconmmerdations:
The researcher recommends the following:

1- Ministry of Education should take additional care in teaching literature at
primary schools

2-Syllabus designers must focus on teaching literature for all levels more
than focusing on reading texts and grammar.
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3-Ministry of Education should take additional care in teaching literature at
secondary schools
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