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Abstract

This study was conducted in West Darfur to assess the intolerance of
tribal and its impact on political power in the state in order to reach on
integrated vision to solve the problem and study aimed to find out the causes
on intolerance tribal and its effects on the life. And remove perceptions
negative towards the concept of tribe and promote a culture of acceptance of
others in all areas.

Been using descriptive and historical approach to learn about the history of
West Darfur in terms of social cultural and on the current situation and
contribute to providing solution,

The study found the following results:-

— The tribal intolerance in order to retch political power had a negative
Impact on the role to civil administration in achieving social peace.

— The reconciliation conferences have contributed to the easing of tribal
intolerance unity and the relative stability of state.

The most important of recommendation and suggestion;

— Implementation of integrated development programs include all
walks.

— Commitment to democratic culture in political action at various levels
and the abandonment of principle of divide and rule.

— Reconstruction of villages and areas abandoned and encourage the
voluntary return of displaced persons and refugees.
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Abstract

The study aims at realizing the role of international organizations in
boosting literacy and adult education programmes in sudan from the
perspective of experts and specialists in the domain of literacy and adult
education in Khartoum state.

The descriptive/ analytic method was used by the researchers. The study
population consisted of 150 specialists in the domain of literacy and adult
education in the general secretariat of literacy and adult education at
Umbadda, East Nile, and Jabal Awliya localities. Beside experts with
connections with international organizations. Out of the population, a
random sample was selected to include 60 experts and specialists. Two tools
were used for the purpose of gathering the required data. A questionnaire
directed to specialist, and interviews Conducted with experts with
connections with international organizations. As for data analysis, the
statistical package for social sciences programme (SPSS) was used applying
chi square, mean, standard deviation, and percentage. The study has come up
with the following main results the majority of respondents see that
international organizations financially support literacy and adult education
programmes of training at an average percentage:%56. The majority of
respondents see that international organizations financially support literacy
and adult education at a low percentage: %43. The lack of the local
component is considered to be one of the main obstacles. International
organizations financially support literacy and adult education curricula
design at an average percentage %59. In view of the result, it is
recommended that: The necessity of making available the skilled manpower
to work in the sector of literacy and adult education. The sectors concerned
with literacy and adult education programmes planning should be so keen on
adopting their programmes in order to attract more financial support.
Besides, the necessity of the state keeping its obligation of paying the local
component when signing agreement with the international organizations.
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Abstract

The African Union/UN Hybrid operation in Darfur, referred to by its
acronym UNAMID, was established on 31 July 2007 with the adoption of
Security Council resolution 1769. UNAMID has the protection of civilians
as its core mandate, but is also tasked with contributing to security for
humanitarian assistance, monitoring and verifying implementation of
agreements, assisting an inclusive political process, contributing to the
promotion of human rights and the rule of law, and monitoring and reporting

on the situation along the borders with Chad and the Central African
Republic (CAR).

This paper highlights the role of United Nation and African Union in
Darfur Mission ( UNAMID ) in prompting culture of peace in Darfur
Region.

University of Dongola Journal for Scientific Research, 14" edition January 2018


http://www.un.org/en/ga/search/view_doc.asp?symbol=S/RES/1769%282007%29

48

2018 — 3 e gl ool el Yo anle dle

Since this mixed mission has received its mission was to carry out a
very tangible work in prompting culture of peace in Darfur Region such as:
Training people how to solve their dispute peacefully. Genders issues and
empowering women in Darfur community. Encouraging Peace coexistence
and reconciliation in region. Facilitate Darfur internal dialogue and
consultation meeting in the region. Encouraging Darfur’s heritage and

culture solving conflict and dispute.
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Abstract:

He who contemplates the Arab rhetoric through its history will find
that the spreading in the literary depend on the traditional education systems,
which established by the scholar Abu Yacoub al-Sakaki God have mercy
on him in his valuable book (Miftah Alaloom) in the third chapter, and if
you seek deeper in rhetoric history, you notice the personality which has
leadingship in educational rhetorical theorizing, which had criticize more
than other, and faced the critics of owner of rhetoric rhythm which almost
nearly to turned his charity abuse and overthrew them upside-down. Al-
Sakaki rhetoric in sight of critisms save the rhetoric from complications and
made it in its mold resembling the solidity which strengthen the beauty the

Arabic language that God has given to it among a series of accusations still
attack.
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145. Assessment of some Leguminous Crop Crain as Possible Binders in
processed Meats / Manal Ibrahim Mohammed, Supervisor Abdalla Sid
ahmed Mohammed — Agricultural Production, 2007.
146. Comparative Study to Evaluate the Nutritive Value of Feterita White
and Yellow Maize Broiler Diets / Amna AbdAlla Mohammed Torab
«Supervisor Mohammed Eltigani Salih — Animal Production , 2008.
147. Economic Analysis of Garlic Production: Case Study Dongola
Locality Northern State, Sudan/ Mawahib Abdelghani Ali Abdelseed ,
Supervisor Mohammed Ahmed Tawfeeg - Agricultural Economics.2011 «
148. Economics of Wheat and Faba Bean Production in Individual Nile
Schemes in Dongola locality Northern State, Sudan/ Afrah Abdel Rahman
Osman, Supervisor Ala Eldin SidAhmed Mohammed - Agricultural
Economics.2012 ¢’
149. Economics of Wheat Production in Dongola locality Northern State /
Asma Awad Ahmed , Salah Mohammed Elawad - Agricultural Economics,
2008.
150. Effect of Nitrogen Fertilizer and Manure on the of Performance of
two Forage Sorghum Cultivars on Upper Terrace Soil. /AbdElfatah
Mohammed , Supervisor Eltom Elsadig Ali - Department of Crop Protection
, 2007.
151. Efficacy of Neem and Ash against Faba bean Beetle) Brchidius in
Carnets Boh) in feasting Stored Faba Bean Northern State, Sudan / Amal
Abdelhaleem Nasur Kheyri, Supervisor Mukhtar Abdel Aziz Mohammed —
Department of Crop Protection, 2009.
152. The Impact of Irrigation Frequency and Farmyard Manure on Asalt
Effected Soil in ABU Sabein (Sorghum Bicolor. LMoench) Production in
Dongola Area / Awadia Awad Ahmed Idris, Saad eldeen Ibrahim
Mohammed, 20.07
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153. Assessment Study of some Poverty Alleviation Projects (2005 - 2009)
in the Northern State, Sudan / Awadia Ahmed Hashim, Supervisor Musa
Hagoelfaki — Economics and Rural Community Development.2012 .

154. Ecological Studies on Vicia Faba L / Orobenche Crenate Forks
Relations in Northern State , Sudan / Mohammed Ahmed Mohammed |,
Supervisor Awad Fageer Farah ,2010.

155. Economic Analysis of the National Program for Wheat Production
Case Study. Dongola locality Northern State, Sudan/ Mohammed Ahmed
Taufeeg, Supervisor Hashim Ahmed Elobeid - Agricultural Production,
2007.

156. Effect of Nitrogen Fertilization Sowing Methods and Sowing Dates
on Yield and Yield Attributes of Wheat (Tritium Aestivum L) / Ibtihag
Mohammed Mahamoud, Supervisor Yassien Mohammed Ibrahim, 2012.
157. Insect Pests of Date Palm and their Natural Enemies in the Northern
State , Sudan / Awad Elkarim Wahei alla Murad, Supervisor Asim Ali Abdel
rahman — Crop Production , 2010.

158. Studies on the Effects of some Botanical and Petroleum Oils for the
Control of onion thrips (thrips Tabaci Lind, thysanoptera, thripidae and
onion yield ) / Wessal Yousif Hassan Adam , Supervisor Hassan Omer
Kannan , Ahmed Elbashir Mohammed - Crop Protection.2010 «

159.  Studies on Vegetative Propagation of Mango (Magnifier Indica L)/
Abdel latif Elkhair Omar Elkhair, Supervisor Abdel gaffar Elhag Said,
Tagelsir Ibrahim Mohammed , 2013.

University of Dongola Journal for Scientific Research, 14" edition January 2018



107

2018 — 3 e gl ool el Yo anle dle

Allatd) A0 o3l Asaiil 3 Alal) isall platiad

(rllrde srub )
Olaslu Aasa Lo Fodd) dana aoddd) dana L2
Cralail) deala cla¥) ASy oLl M) Ll aluf it

rla Gaajllas 73la .2
Calidl) daaly Ao )3l AUS ¢ jLaal) Al

oaliiuall

Jsb ot s Aadlll Agllail) AN Ll dlasy 2 2012 ale P duball s2a <o
o Aabpall didaie dalus a8 Ylad 18 °5 17 *Lape hd gms Byd 35°5 30 °
dahid asload) Sl oS L (Al AN dalie e % 21.6 ) mape sieslS 75456
Dsdaally Al il (el diee Hsiia —ia dgdaa Gl EOE e dulal
&) daais Canall Jhad P Ay dapn 42 ) 40.3 e sl ilags b A el
el 8 a8l Adlall d)laall ~ Ll dhal) dilaie dgud o il Jood DA G5 dapa 11
&V Akl L5l e (Say . iede 6 gyt dausia Aagad Adlaidly HUadYl LA o
eabl ¢ sl aahl (Cagyall ol leaaly ol Jeudl ol 45 Jedi aludl sac
Aleyl) Ay ghanall ¥y Lladl g 51l

Aol Lpatll Alee ol 4 asfi M) Adall jsall macag ) duhall cdo
Wise Ll al¥) Pl Ly Tali Bypemy Dl Tdaa 5 Rale deay Glagl
AU Aoy b ddlaiad) Flieg A Agsdl) el (e 52U AlSals AN 8 Aoy duagil
e )3l Jaalaal) e

—:lgie gl 3aad Aol Cila s

G slall Jilgis duadll Ll VI dgnpds die )y ilagie Ayl dikaie 3 aag (1)
ccalgind 13 e ) Al Jaiee JSE O (S

Lled) g il )l of Cam pwsill )i Adkaially due )3l agyliall cllile (2)
Jiday DE ke

University of Dongola Journal for Scientific Research, 14" edition January 2018



108

2018 — 3 e gl ool el Yo anle dle
dahiall 2l allgally JAillS sagame Lel)) claiie e olae¥) (3)
Jala g Al claiieg e lud) 41Ky

ol Dkl e JIE Jalse a8l e g1 ae Gae )l apliad) 2568 axe ((4)
WY alse 8 g hall Ay LB (e JIa) Las 42 )50
Abstract:-

This study was conducted during 2012 in Aldaba Locality, North State,
longitude 30° - 35° E, latitude 17° - 18° N. Approximate area of the study was
75456 square kilometer (21.6% of the North State area). The geological
construction of the area consist of three types of rocks:- basement complex,
sedimentary rocks and extrusive, volcanic rocks. Temperature of the area range
from 40.3C° to 42C° in the summer and reach 11C° in the winter. There is an
east north wind throughout the year. The average rainfall during the year is 6
mm. The soil of the study area was divided into different types:- flood garif
area, sawagi area, high terrace area and sand desert area. The results of this
study showed that:-

1- The study area replete with agricultural determinants such as, agricultural
lands, and irrigation water availability, constitute a catalyst for the
development of agricultural production.

2- Agricultural projects lacking for vertical expansion, where there are large
tracts, such as the upper terrace are slowly exploited.

3- The study area is a good area for growing new food and cash crops.

4- Pumps in the area are not operated by electricity, but using fuel with high
cost. This reduce the income and enforced farmer to refuse agricultural
production.
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Abstract :

In the midst of the many crises that swept the world and all kinds of
environmental and political crises, economic, security, social and
overshadowed the communities we send studies and theories that
consistently manage and respond to crises to work on preparedness and
forecasting to happen and how to confront raised by surprise.

It is the findings of the study include: Effective leadership and
pivotal role in crisis management. The importance of attention to the
rehabilitation and training of leadership. The importance of formation of
specialized working groups. Efficient and effective leader who is working
on crisis management skills through personal and group interaction with
him and his influence on others.
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And recommendations of the study: Attention to the function of
leadership, training and rehabilitated psychologically and mentally and
physically. Attention to the composition of the work of crisis management
teams. Interest in providing information and early warning devices. Work
on the rehabilitation of alternative leaders.
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Abstract

This study aims to measure the impact of Strategic change on the
competitive advantage of the Sudanese Industrial enterprises. The study
problem was represented in the following main question: Does Strategic
change affect the competitive advantage of the Sudanese Industrial
enterprises?. The study relied on the analytical descriptive approach, The
questionnaire was distributed to (385)sample of managers of Sudanese
Industrial enterprises, a total of (345) valid responses were retrieved with
response rate 0f(89.6%). The main hypothesis of the study was that strategic
change (Limited, and Radical) affect competitive advantage (Cost, and
Flexibility), the study found that Strategic change affect the competitive

advantage of the Sudanese Industrial enterprises Based on these results, the
study came up with many recommendations.

Key Word : Strategic change, competitive advantage
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The role of the Central Bank in encouraging small funding in Sudan
from 2007-2013

Abstract

The study investigates the role of the Central Bank in activating and
encouraging small funding in Sudan and identifying the difficulties that face
the Central Bank in this respect and from these difficulties and how these
difficulties can be overcome.

The Central Bank encourages and activates small funding sector in the
Sudan. The role of the bank is represented in setting the policies and the
regulations for small funding banking institutions.

Small funding unit in the Central Bank in Sudan represents a primary
and significant central in activating the small funding unit in Sudan.

The unit undertakes a number of integrated activities so as to promote
the sector and this is represented in setting the policies and regulations for
small funding banking institutions and undertaking the process of licensing
and regulating follow-up processes. Also, the unit adopts the initiative and
the development of funding products and performance indicators and
publicity for the created small funding services, besides, constructing
constant small funding institutions for increasing and supporting researches
related to small and smaller fundings. The unit also adopts coordinating the
fund and partnership projects with the supporters and offering technical fund
and capitalist contributions to the funding institutions capitals. The unit also
supports training and capability promotion. Finally, the unit coordinates and
cooperates with the partners ( banks, non-government, organizations,
associations and insurance companies) to facilitate non-funding service and
this is via coordinating and funding created models for special communal
projects in the rural areas.

In this paper, the researcher focuses on the efforts made by the
funding unit. The researcher also considers setting small funding in the
Central Bank of Sudan funding policies together with the challenges that
face the attempt of the sector support particularly in relation to the weakness
of the bank of Sudan role and the reasons for this weakness and how to
activate this role.
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Negotiating Form and Meaning as a Tool for Activating EFL Learners

Zone of Proximal Development
Dr. Salha Sid Ahmed Abdullah Abuof

Assistant Professor—Faculty of Education-University of Dongola-Sudan
Abstract

The present study aims to investigate the effect of activating learners' ZPD
through negotiation of form and meaning on the learners' linguistic
competence. Also The study aims to clarify the terminology of negotiation
as a tool for activating learners' zone of proximal development. Data
collection tools include pre and posttests, and students' and teacher's
negotiation of form and meaning. 63 students participated in this study.
Findings revealed that activating learners' ZPD through negotiation of form
and meaning improves learners recognition , internalization and production
of the target forms . The results of the study also showed that negotiation
strategies need to be practiced and modeled by teachers in order for the
students to be able to use them effectively.

Key words: Zone of proximal development (ZPD)/ negotiation/ EFL
learners/ linguistic competence/ sociocultural theory.
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Introduction

This study takes place within the overarching framework of
sociocultural theory. In this regard, language development is seen as a social
process; and social interaction is believed to be essential for learner progress
to occur. Within this framework, learners are believed to be capable but they
need assistance in order to succeed.

This study aims to clarify the terminology of negotiation of form and
meaning as a tool for activating learners' zone of proximal development, and
to apply negotiation for form and meaning activities in EFL classroom
contrasting the teaching of linguistic forms in isolation which have been
proved ineffective in EFL learning (Pica, 1994).

Recent literature on second language grammar pedagogy promotes
the use of tasks which require learners to produce output collaboratively
(e.g. Swain & Lapkin, 1995). Hence, the researcher, in this study, proposes a
model for assisted performance in the zone of proximal development, a
phenomenon that is not a norm in the classroom but regularly occurs in
everyday context.

In this study, learners will work in groups and socially interact to do a
task which is just beyond their present capabilities. In such tasks
communication breakdowns should not be frowned at. Rather, they should
be seen as valuable points that draw learner’s attention to notice the gaps
(Schmidt and Frota 1986). When learners negotiate for form and meaning,
they become aware of holes in their interlanguage while constructing a text
(Swain and Lapkin, 1997). Many linguists and researchers (Lantolf 2000)
have shown that the zone of proximal development, which was first
developed by Vygotsky (1978), is one of the best ways to help learners pay
more attention, internalize new forms and move into the next level. The ZPD
Is the instructional nexus where the expert (teacher or capable peer) enters
into a "dialogue with the novice (learner) to focus on emerging skills and
abilities" (Richard, 1988).

With the rise of communicative methodology in the late 1970s, the
role of grammar instruction in second/foreign language learning was
downplayed, and it was even suggested that teaching grammar was not only
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unhelpful but might actually be detrimental. However, recent research has
demonstrated the need for formal instruction for learners to attain high
levels of accuracy. This has led to a resurgence of grammar teaching, and its
role in second/foreign language acquisition has become the focus of much
current investigation.

Statement of the problem

On the one hand, traditional structure-based teaching approaches
concentrated on the formal knowledge of language at expense of developing
functional use of meaningful language; on the other hand, the alternative
meaning focused instruction, considered as the strong version of the
communicative approach, presents language forms in numerous
communicative contexts designed to promote learner awareness of meaning-
form relationships. Communicative language teaching neglected linguistic
competence with the preference given to the notional and social/functional
aspects of language.

The problem to be investigated in this study is that, although EFL
learners come to university after having gone through years of elementary
and high school grammar instruction, their output is often seen with quite a
number of lexical and grammatical deficiencies. To great extent this
problem is related to the missing of an integration of form-focused and
meaning—focused instruction. Since the exact nature of this kind of
instruction and the various forms it can take in second/foreign language
classrooms are still far from clear, this study investigates how activating
learners' zone of proximal development through negotiation of form and
meaning, is necessary for language learners to attain high levels of
proficiency in the target language. Bearing in mind that scaffolded output is
an essential condition for acquisition of grammatical forms (Swain, 1985).

Objectives of the study

This study aims to investigate the effect of activating the students'
zones of proximal development operationalized through negotiation of form
and meaning, and how this activation of the students' ZPD can promote the
students' recognition, internalization, and production of the target forms.
One possible way to account for the lack of grammatical accuracy is that
learners are not "pushed” to produce language output (Swain, 1985).Swain
suggests that when learners are engaged in output (negotiation of meaning
and talking about language) they are learning the language.
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When learners work in groups, with a more knowledgeable peer, it is
believed that they recast, scaffold and help each other in a stress-free
atmosphere. When they feel secure within their zones of proximal
development, they can negotiate for meaning and attend to form at the same
time. Thus, they untie their tongues, shed their inhibitions and move to
Improve their communicative competence.

There is a consensus among teachers and researchers that the teaching
process is believed to be effective when it includes both form and meaning.
Motivated by this belief, the researcher investigates the following research
questions.

Research Questions

1/ how does activating learners' zone of proximal development enable these
learners to recognize the target language forms?

2/ how does activating learners' zone of proximal development enhance the
learners internalization of the target forms?

3/ how does activating learners' zone of proximal development modify the
learners' output?

Hypotheses of the study

1/ activating learners' zone of proximal development through negotiation of
form and meaning enable the learners to recognize the target language
forms.

2/ Activating learners' zone of proximal development through negotiation of
form and meaning enhances the learners' internalization of the target forms.

3/ activating learners' zone of proximal development through negotiation of
form and meaning modifies the learners' output.
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Importance of the Study

Negotiation of form and meaning, as a tool for activating learners' zone of
proximal development, is currently receiving an increasing amount of
attention for its effectiveness in attaining high levels of proficiency in the
target language.

Teachers who deal with the issue of form and meaning separately fail
to equip their learners with the appropriate procedural knowledge that helps
them communicate properly. Instead, teachers can enhance learners'
accuracy of the target language production by involving them in tasks that
push them to produce the target forms.

This study concerns EFL practitioners , teachers , students and
syllabus designers because it focus on the impact of encouraging learners
and teachers to use negotiation strategies through interactive tasks in EFL
communicative classroom as an alternative to the traditional teacher
centered classroom .

Scope and limits of the study

The study is limited to the investigation of how activating the
students' zone of proximal development through negotiation of form and
meaning helps the students internalize and produce language more
effectively with concentration on subject—verb agreement instances in the
passive, the third person present simple and the past simple .The study was
conducted in the University of Dongola — Faculty of Education —English
Language Department in the academic year 2013-2014.

Literature review

The Interaction Hypothesis

The Interaction Hypothesis is the expansion of the Input Hypothesis
stating that negotiation of meaning has a facilitating effect on
comprehension and acquisition.

According to Long (1996), negotiation of meaning involves more
than usual frequencies of semantically contingent speech of various kinds
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such as repetition, extension, rephrasing, and expansion. The negotiation
work may function to focus the learner on form in similar way that input
enhancement appears to do in the classroom. The input that has not been
comprehended, the ‘+1° part of the comprehensible input (i+1) may become
comprehensible through the process of interaction or negotiation. Long
(1996) also emphasizes that modifications are likely to occur more in two-
way tasks which oblige native speakers and non-native speakers to
negotiate for meaning in order to make their speech more comprehensible
to their interlocutors.

Therefore, a two-way exchange of information will provide more
comprehensible input, and promote acquisition better than one-way
information flow. Many researchers hold a similar view on the significance
of input modifications, which result from the negotiation process in
interaction (Ellis, 1999).

The assumption that input realized in interaction contributes to
language development could be usefully applied in language teaching.
Thus, those new structures are used in interaction to which the learners
have to directly react unlike in course books activities where learners have
to use previously established patterns.

The relationships between input, input modification, negotiation for
meaning, production and acquisition are not directly observable and have to
be evaluated in a context. However, acquisition gains do not automatically
follow from comprehension gains, but among other factors the task, the
purpose, the situation, and affective factors play a crucial role in the
process. Therefore, input for comprehension and input for acquisition may
be alternatives.

The Interaction Hypothesis does not provide more information about
the processes between comprehension and acquisition, and research in the
field remains restricted in its scope. However, the important role of
interaction and negotiation of meaning in the learning process cannot be
denied. One of the implications of the interaction hypothesis for foreign
language teaching is that learners should be exposed to more possibilities of
interaction and cooperation in the classroom than before.
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Interactionist/sociocultural models

The interactionist approach has paid particular attention to the nature
of the interactions L2 learners typically engage in. It has focused on
investigating, for example, the role of negotiation of meaning in the context
of NS-NNS (Native Speaker-Non-Native Speaker) conversations, in order to
see how interactions are modified by both NSs and NNSs to ensure that the
input the latter receive is comprehensible. The role of feedback given to
learners when they make mistakes has also been the object of attention. The
interactionist found that the most common feedback given to learners when
they produce incorrect forms are recasts, i.e. a repetition of the learner's
utterance minus the error; however, they also found that recasts were the
kind of negative feedback learners were most likely to ignore.

Researchers adopting a socio-cultural framework, following in the
footsteps of Vygotsky (1986), who believed that all learning was essentially
social, have explored the way in which L2s are learned through a process of
co-construction between 'experts’ and 'novices'. Language learning is seen as
the appropriation of a tool through the shift from inter-mental to intra-
mental processes. Learners first need the help of experts in order to 'scaffold'
them into the next developmental stages before they can appropriate the
newly acquired knowledge. This is seen as a quintessentially social process,
in which interaction plays a central role, not as a source of input, but as a
shaper of development

Sociocultural theory

The sociocultural theory in SLA is based on Vygotsky's studies on
human mind, learning and development. Vygotsky (1981) argues that
learning and development are not the same. For him, social factors are the
major elements of human development whereas cognitive factors are
considered to have lesser importance. Central to the development of the
individual is the biological and cultural forces where the former is associated
with lower level psychological processes, while the latter is associated with
higher level psychological processes. According to Vygotsky (1981), higher
level mental functions such as rational thought and learning originate in
social activities. It is during these social activities that individuals internalize
the patterns of social activities. Language plays a crucial role in this
internalization process that it is considered to function as a mediating tool
for development (Vygotsky, 1978; Wertsch, 1998).
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Ellis (2006) describes the sociocultural theory introduced by the
Russian psychologist Lev S. Vygotsky (1896-1934), which emphasizes the
contributions of the social and cultural world to cognitive development. The
essay describes the distinction made by Vygotsky between elementary and
higher mental functions that is important for understanding his approach. It
then discusses three critical aspects of the approach: the role of mediational
means in higher psychological functioning, the contributions of social and
cultural experience in providing and supporting the development and use of
these mediational means, and the primacy of the developmental or, in
Vygotsky’s terminology, genetic method. This article concludes with
discussion of the contemporary influence of these ideas on the study and
practice of developmental psychology.

Teaching implications of the sociocultural theory

Learning through interaction was proposed as an alternative to
learning through repetition and habit formation. Interaction and negotiation
of meaning were seen as central to learning through tasks that require
attention to form and meaning , transfer of information , and pushed output ;
the latter triggering the processes of noticing and restructuring which are
Important to learning to take place . Learning came to be seen as both a
social process as well as a cognitive one. However, sociocultural
perspectives on learning emphasize that learning is situated; that is, it occurs
in specific settings or contexts that shape how learning takes place. The
location of language learning may be a classroom, a workplace, or an
informal social setting, and these different contexts of learning create
different potentials for learning.

Some SLA researchers drew on Vygotsky's view of the zone of
proximal development, which focuses on the gap between what the learners
can currently do and the next stage in learning — the level of potential
development — and how learning occurs through negotiation between the
learner and a more advanced language user during which a process known as
scaffolding occurs. To take part in these processes, the learner must develop
interactional competence, the ability to manage exchanges despite limited
language development. Personality, motivation, and cognitive style may all
play a role in influencing the learner's willingness to take risks, in addition to
his or her openness to social interaction and attitudes towards the target
language and users of the target language.
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Sociocultural thought and language teaching

Sociocultural approaches to learning and development were first
organized and applied by L .S. Vygotsky in Russia in the 1920s and 1930s.
They are based on the concept that learning can develop effectively when
learners use their minds and available tools while engaged in activities .
Language is, of course, one of the major tools, but other things like gesture
can be included as well.

There are four essential points related to sociocultural theory:
mediation, thinking and speaking, zone of proximal development (ZPD), and
interaction .

1/Mediation: Lantolf (2000:1) states that “the most fundamental concept of
sociocultural theory is that the human mind is mediated”. Mediation takes
place as long as human beings have an  opportunity to consider what they
are doing or what they have just learned. This permits us to connect and
extend our knowledge and skills for further learning which may affect our
beliefs, views of the world, identity, and cultural and social awareness .

2/Thinking and Speaking: Vygotsky viewed the initial function of speech
as a mediator (Minick, 1997). In the process of speaking, speakers check
whether their words or sentences are appropriate in each situation or not,
whether their speaking is what they want to tell or not, how much they
understand what they want to tell or what they have just listened to or
learned, what their interlocutor' reaction (e.g. facial expression, verbal
response) is, and so on .

3/Zone of Proximal Development (ZPD): In addition, VVygotsky emphasized
the essential role of zone of proximal development (ZPD) in learning. He
defined it as the distance between the actual development level as
determined by independent problem solving and the level of potential
development as determined through problem solving under adult guidance or
in collaboration with peers (Vygotsky, 1978: 86). According to the concept
of ZPD, learners can move into their next level with their peers' or teachers'
assistance while using language as the primary tool during this activity.

4/ Interaction in the ZPD: It is indispensable for learners to interact with
others because the ZPD needs at least more than two people to actively
develop. Vygotsky claimed that speech is the most  widely used and
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important means employed by humans to organize social interaction, to
regulate others, and to regulate oneself (Wertsch, 1998). With effective
interaction, especially  through speaking with their peers or teachers,
learners naturally develop and extend their linguistic knowledge .

Theorists have been emphasizing a renewed vision of English
language education. However, if the vision proposed by those theorists is to
be realized then, teachers, and teacher-educators may need to approach
English language teaching from a different perspective that incorporates
more opportunities for authentic language use during communicative, goal-
oriented activities in smaller classrooms. It is worth stating that sociocultural
theory, per se, is not a theory of second language acquisition or second
language learning. But, it is a theory of general human development,
interaction, and learning where we use language to mediate the world around
us. This, in turn, assists in second language learning .

What is the zone of proximal development?

Vygotsky (1978 : 86) defined the ZPD as "the distance between a
learner's actual developmental level as determined by independent problem
solving and the level of potential development as determined through
problem solving under guidance or in collaboration with more capable
peers." He employed a gardening image to describe the ZPD (Vygotsky,
1978: 86).

The ZPD defines those functions that have not yet matured, but
are in the process of maturation; functions that will mature
tomorrow, but are currently in embryonic state. These functions
could be termed the buds or flowers of development rather than the
fruits of development.

In the writings and research of Vygotsky and the neo-Vygotskians such
as Cole (1997), Lantolf and Appel (1994), and Wertsch (1998) a theoretical
perspective is found, in which language is understood as a mediating tool in
all forms of higher-order mental processing, such as attending, planning, and
reasoning. Furthermore, language derives its mediating cognitive functions
from social activities, that is to say, not in isolated individual activities.
While human beings are born with certain abilities, only social, or collective
and collaborative, behaviors can activate innate abilities through individuals'
being actively involved from birth in constructing their personal meanings
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from experiences, and "subsequently [becoming] internalized as the
individual's own possessions”(Robinson,(2001). So language is not learned
by the mere memorization of discrete items of grammar, discourse, function,
or other linguistic aspects. Rather, learners are involved in an active process
of making sense, of creating their own understanding of the world of
language that surrounds them.

Understanding of the social factors in language learning and teaching is
essential for all language teachers. Language education is not a
unidirectional information flow from the more knowledgeable to the less
knowledgeable in a vacuum. It is a dynamic, interactive, and reciprocal
ongoing progression in and beyond the classroom. The basic theme of the
Vygotskian sociocultural perspective is that knowledge is social in nature
and is constructed through a process of collaboration, interaction, and
communication among learners in social settings.

Instructional scaffolding is a concept closely related to the idea of ZPD.
Scaffolding is changing the level of support. Over the course of a teaching
session, a more-skilled person adjusts the amount of guidance to fit the
novice’s current performance. Dialogue is an important tool of this process
in the zone of proximal development. In a dialogue unsystematic,
disorganized, and spontaneous concepts of a novice are met with the more
systematic, logical and rational concepts of the skilled helper (Shamrock,
2004)

The ZPD is not fixed. Rather it is an emergent, "open-ended,"
"reciprocal” trait of a learner (Wells, 1999). The ZPD is the place where
learning and development come together. It is a dialectic unity of learning-
leading-development. "A unity in which learning lays down the pathway for
development to move along and which in turn prepares ground work for
further learning” (Dunn & Lantolf, 1998:422). Wertsch (1998:70-71) also
argues that, for Vygotsky, the ZPD is "jointly determined" by the learner's
level of development and by the adequacy of the proposed collaboration or
instructions; "it is a property neither of the learner nor of the
interpsychological functioning alone”. The ZPD is created by social
interaction, but the learner's current level of development determines the
type of interaction in which he or she can become involved and from which
he or she can profit.
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How can individuals profit from social interactions? In the Vygotskian
perspective, it is "under guidance or in collaboration with more capable
peers" that learners move from one lower level to a higher level. This
guidance or collaboration is "scaffolding"” in VVygotskian social interactionist
constructivism.

The zone of proximal development and scaffolding

Vygotskian socio-cultural psychology and the zone of proximal
development in particular, are commonly referred to as the theoretical
underpinnings of scaffolding. Guoxing (2004:112) referred to scaffolding as
"a way of operationalizing Vygotsky's (1978) concept of working in the
zone of proximal development". Thus, Vygotsky recognized the contribution
that others, the social medium, make to individual learning. For Vygotsky
(1978: 90):

An essential feature of learning is that it creates the zone of
proximal development; that is, learning awakens a variety of
internal developmental processes that are able to operate only when
the child is interacting with people in his environment and in
cooperation with his peers. Once these processes are internalized
they become part of the child's independent developmental
achievement.

In connection to the ZPD , Wertsch (1998) has proposed that , in the
transition from interpsychological to intrapsychological functioning , the
learner moves through stages of other — regulation to complete self —
regulation , the stage when he or she is capable of independent problem
solving.

The metaphor of scaffolding has been extended in educational
psychology to refer to the process by which tutors — parents, caretakers,
teachers, or more expert partners — help someone less skilled solve a
problem. According to Wood, Bruner, and Ross (1976) tutorial interactions
are crucial in fostering development in the human being. These authors
hypothesized that successful scaffolding is characterized by six actions on
the tutor's part: a) recruiting the tutee's attention, b) reducing degrees of
freedom in the task in order to make it manageable, c) keeping direction in
terms of the goals, d) marking critical features, e) controlling frustration, and
f) modeling solutions. Although probably intuitive, these actions
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demonstrate a high degree of skill and fine tuning on the tutor's part. To be
successful, the tutor must operate on an "implicit theory of the learner's acts”
(Wood, Bruner, and Ross 1976:99). By this, the authors meant that the tutor
has not only a theory of how the task or problem is to be completed, but also
a theory of the tutee's performance. These two theories allow the tutor to
generate effective feedback as the tutee proceeds with the task. It appears,
then, that successful scaffolding depends on how skillfully the tutor manages
the interaction between task and tutee's demands.

The zone of proximal development and scaffolding are two essential
concepts in sociocultural theory, a system of ideas based on the work of
Vygotsky and colleagues that looks at learning as a fundamentally social act,
embedded in a specific cultural environment (Lantolf, 2000). Central to
sociocultural theory is the idea that human mental activity is rooted in the
discursive practices of the community. In particular, the development of
higher forms of thinking and the acquisition of certain complex skills are
thought to be initiated and shaped by social interaction. Not all social
encounters lead to development. For intellectual growth to occur,
interactions need to operate within a ZPD framework, that is, within the
context of scaffolded mediated assistance.

Crucial to this type of assistance is semiotic mediation, with language
as the main semiotic tool of mediation. By means of language and exercise
of certain fundamental scaffolding behavior, participants in the interactions
achieve a state of intersubjectivity ,the intermental point of fusion at which
separate minds come to share a common perspective and an equal degree of
commitment to the task. Establishing and maintaining intersubjectivity are
essential for development to occur within the ZPD.

Description of the Levels of the ZPD

The focus of this section is on a description of the four levels of the
ZPD during explicit instruction and to the discourse strategies that facilitate
the development of competence in the learner.

Newman, Griffin and Cole (1989) state that progression from one
level to another in the ZPD relies largely on the learner’s effort to establish
and develop coherence between their own actions and the teacher’s speech.
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Coherence between speech and action must be established, not
assumed. When language is dialogic in Bakhtin’s (1981) sense of the word,
coherence and involvement are the goals. In this respect then, Vygotsky’s
notion of semiotic mediation serves as a tool of both the teacher and learners
for co-constructing meaning within the ZPD. Through the discourse of the
teacher, the learners come to share the teacher’s definition of “the situation”,
because the learner is afforded the opportunity to carry out the task in the
ZPD through other-regulation (Wertsch, 1998). As the learner’s
understanding of the activity changes, their role within the ZPD changes
moving from other-regulation to self-regulation, or moving from intermental
to the intramental plane (Tharp & Gallimore, 1988).

Level |

The initial level of the ZPD is characterized by a lack of coherence
and a lack of involvement in the task. The teacher and learners are not
consciously trying to be uncooperative; rather the mismatch between the
teacher's and learners' definition of the task situation is so great that they are
in fact participating in different activities (Wertsch, 1998). Due to the
learners' lack of a communicative context, they will frequently misinterpret
the teacher’s speech in relation to the specific activity. Consequently, the
learners will respond in a way that is totally unrelated to the task situation.
Wertsch (1998) explains that during the first level of the ZPD, the main
issue is not really one of how the students take over strategic responsibility;
rather, the issue is how the students begin to develop a definition of the task
situation that will allow for participation in a new communicative context.

In an experimental lesson carried out by Donato & Adair (1992),
examples of the learner’s lack of definition of the task situation by her very
frank comments describing her lack of coherence were observed. She
candidly articulates her disconnectedness with statements such as: “I don’t
understand what you’re saying” and “I, I don’t barely know most of these
words” At this stage the teacher tries to establish some sort of coherence or
communicative context through the use of gestures (deictic or pointing is
used extensively during the initial stage) and through the use of
metacognitive statements indicating information for moving through the
tasks (the teacher explains : “You don’t have to know every single word you
read”).
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Level Il

The division of labor within the ZPD evolves considerably during
Level Il with the learners taking on more of the responsibility for the success
of the activity. Instructional mediation constructs a bridge between very
different and previously separate worlds. This bridge will eventually lead the
learners to independent problem-solving.

Level 111

In Level 111, we see the emergence of intersubjectivity or joint patterns
of awareness which enables the learners to function quite successfully in the
task activity. The teacher’s discourse strategies are now strikingly different
from those seen initially in the ZPD. The teacher’s elaborated speech with
explicit directives (which is particularly evident during Level 1), is now
supplanted with abbreviated speech and indirect directives indicating that the
students are moving through the ZPD from teacher or other-regulation to
self- regulation. Level Il is still carried out on the intermental plane
(between the teacher and the learners). However, the learners are clearly
taking on more responsibility for the activity since their definition of the
situation now coincides with the teacher’s.

Level IV

During Level 1V, we see movement from the intermental to
intramental plane, or a transition from other — regulation to self — regulation
(Wretsch, 1998). The guided assistance of the expert/teacher which enables
the novice/learner to participate in the problem-solving activity now
transfers to the intramental plane. Through self-regulation, learner becoming
his/her own coach by assuming the instructional stance previously assigned
to the teacher, such as directing attention and holding information in
memory.

Methodology
Participants

The population of this study is the students of English language
specialization at Dongola University, Faculty of Education; of the academic
year 2013/2014. The total number of the students is seventy-two. Sixty-three
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of them (14 males and 49 females) are the subjects of the study .The
students” ESL proficiency is intermediate to high intermediate, based on the
requirement of admittance to the department. The subjects mother tongue is
Arabic .They studied English for seven years as an academic subject at basic
and secondary levels .Their ages range between 20 and 25.

A number of sixty-three students have been chosen to represent the
(72) population of the study. These students underwent a pre-test, after a
week, they were taught a 90 minute session. Then, the following week they
underwent the post-test. They were told that these tests were not included in
their final evaluation. A month later the experiment was repeated with
parallel forms of tests.

Material

Two passages were selected by the researcher, taking in mind the
following considerations: 1/ It was established by Ellis (2006) that Form-
Focused instruction is any intensive focus on pre-selected or pre-planned
linguistic form, or extensive incidental attention to form through corrective
feedback in task-based lessons. The students were given tasks built on the
reading texts. 2/ the passages are considered an input-flooding in which the
target forms are introduced in a communicative content. In other words
subject — verb agreement, which is the focus of the study, is heavily used in
these texts. 3/ All the seven problematic areas of SVA are included in the
passages .

The post reading tasks are three different tasks which the researcher
has found suitable for pushing students to develop their interlanguage by
drawing their attention to form while they are trying to create meaning. The
tasks selected were role-play built on the information given in the texts
which draws their attention to the different patterns of subject—verb
agreement in a communicative task, rational deletion (cloze passage) and
text reconstruction.

Collaborative text reconstruction is justified on the grounds that it
helps students notice the gap between their own output and target input they
need to access (Spada and Lightbown, 1997). In addition to that, the amount
of articulated reflection on grammatical choices was the most in text
reconstruction task compared to the students' reflection in free composition
writing (Adair, 1994).
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The area of subject-verb agreement has been determined as problematic
after close and continuous scrutiny of frequent errors committed by learners.
All the language features in the passages, namely subject-verb agreement
patterns had been presented in the classroom but they frequently cause
problems to the learners for a variety of reasons. 1/ they may be difficult to
master through mere input exposure ("s" morpheme of the third person
singular) .2/ they differ from L1 (the choice of the auxiliary in the passive
voice and there /here sentences) .3/ they may not be salient enough, or not
essential for communication (inflectional markers). 4/ There are many
exceptions to the general rules which need the learners to be attentive to e.g.
singular nouns ending in s such as "measles", collective nouns "team" and
indefinite pronouns "everybody" .

Instruments of data collection

The tests: Multiple choice questions, cloze passage, and text reconstruction
were the components of the pre/posttests.

A pilot study was used to provide data for calculating tests' reliability.
Internal consistency reliability has been estimated using the split-half
method. The correlation between the two halves of the pre-test is +0.93, the
reliability of the whole test is +0.96, which indicates a very high internal
consistency of the test. The correlation between the two halves of the post-
test is +0.68, the reliability of the whole test is +0.69 which also indicates
internal consistency.

For the purpose of achieving both face and content validity the
researcher consulted assessment experts and English language teaching
experts. The pre/posttests, and the passages and post activities were
approved in reference to their suitability to the field of investigation.

Procedure of the experiments

The experiments were undergone in mixed abilities classes where the
learners worked in pairs. Each pair of the students consisted of a capable
peer in addition to a low performance peer.

In the first week the subjects were given a brief explanation about the
study and the pre-test, in the second week, the researcher applied the
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designed session. It took the form of a reading text with follow-up activities
that focus attention on the target structures (Ellis, 1999).

After the passage was read by the students silently and some titles
were suggested, the participants were asked to work in pairs and do the role-
play. This activity allowed the students to notice syntactic patterning and
make judgments and discriminations in reference to subject-verb agreement.

Then the students were asked to work collaboratively to solve the cloze
task. Students worked on all the tasks in researcher's determined dyads. The
third week was devoted to the text reconstruction activity. The
reconstruction text was parallel in structure to the main text that they had
studied at the session. Again the seven problematic areas of subject —verb
agreement patterns were heavily included in this activity .The students
worked out all the patterns, while they were filling in the gabs in the text to
be meaningful and structurally correct. Since the study followed a pre-test
and post-test format, the fourth week of the experiment was devoted to the
administration of the post-test. In the following month the same steps were
repeated with parallel pre-test, session and post-test.

The data for this study were the pre/posttests, and the recorded sessions
and pair work. T-test was used to analyze the data from the pre and posttests.
The recorded data from the sessions and pair talk were transcribed, and
subjected to a range of qualitative analysis techniques.

Observations from the sessions

After the researcher, very carefully, prepared and taught the planned
sessions to the students in the second week of the two months of the
experiment, it was indeed intriguing to sit back and watch the taped video of
the session in order to observe and follow the natural flow of instructional
events in the ZPD; since it allows the researcher to sketch a more complete
picture of the way that responsive instructional assistance causes cognitive
change. In this section the researcher discusses briefly the major events of
the sessions concentrating on the levels of progression in the students' ZPD.

Firstly the researcher used a whole language or integrative discourse
approach to learning, where the "whole" gives meaning to its parts. By using
the reading texts as an advanced organizer, the teacher was emphasizing the
importance of connected or integrative discourse. The sessions which were
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cyclical in nature progressed from whole language activities to focus on
form and then back to the whole activities. In other words, the teacher was
concentrating on using higher level skills and using language to emphasize
meaning (i.e. thoughts and ideas) before moving to activities which focus on
form (i.e. the formal systematic properties of the language) .

The sessions illustrate that teaching in the ZPD requires a reordering so that
higher level actions give functional significance to procedural or mechanical
skills. For example, Activities one and two (read the passage to guess a title,
and read to answer comprehension questions) emphasize meaning and literal
comprehension of the text. Once literal comprehension is achieved and
meaning is understood, then the teacher turns the learners' attention to focus
on form in activity three (Fill in the blanks with suitable words). Unlike so
many grammar explanations that emphasize skill-getting before skill-using,
The ZPD session uses language to operationalize the functional significance
of the grammatical structure from the very beginning of the session. In other
words, in the ZPD skill-using precedes skill-getting (Adair, Donato &
Curno, 1994).

In the last stage of the sessions, the teacher completed the cycle
through extension and integrative activities that focus on meaning (back to
the "whole" through Role-play and Text-reconstruction activities). Through
these extension activities, the learners need to use the grammatical
structure(s) in order to carry out a particular function in a new task. In other
words, they learn that by exploiting or using a particular grammatical
structure, they have the ability to complete an assigned activity. This cyclical
approach is in agreement with Larsen-Freeman's (1991) suggestion that
meaning, form, and function need to be "interacting dimensions” of
grammar instruction.

There are two remarks regarding instruction in the ZPD. First, the
sessions acknowledge that learning needs to be contextualized. All the
activities, even discrete-point grammar exercises, relate to the reading text.
Contextualization allows for a natural flow of instructional events. In this
way, the activities are integrated and meaning centered rather than being
fragmented and meaningless. Second, the ZPD sessions highlight that
learning is a thinking process. The learners are actively engaged in the
lesson even before they have mastered the necessary sub-skills. In this
respect, the co-constructed lesson is similar to a "guessing game", since the
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learners are given the opportunity to hypothesize, take risks, approximate,
make errors, and self-correct.

Furthermore, whole language teaching in the ZPD does not allow the
teacher to respond to the students' contributions by referring to a static
script. On the contrary, the teacher is also actively thinking, reflecting,
hypothesizing and reacting to what the students can do alone, and what they
can do with assistance. In this way, the explanation is truly co-constructed.
Newman et al. (1989) remind us that elucidating how the teacher and
students carry out the instructional activities is a critical feature of cognitive
change.

Discussion of the observations from the sessions

The architecture of the dialogue within the ZPD can be characterized
as having numerous "coordinates” made up of discourse strategies which
assist in the negotiation of form and meaning between the teacher and
students. During the initial phase of the ZPD the functional significance of
the dialogue is to provide a communicative context or definition of task
situation for the students. To do so, the teacher used discourse strategies
such as explicit and elaborated speech, metacognitive statements and several
nonverbal directives or “deictic”. Familiarity with these direct discourse
strategies helped the students to define the task situation, and therefore laid
the foundation for more interactive dialogue during subsequent levels. Level
| is quasi interpersonal in nature, since the teacher and students were still
grounded in separate “I” and “you” worlds.

During the subsequent levels, the functions of the discourse strategies
changed dramatically with the emergence of a “temporarily established we”
(Rommetveit’s term, 1974). Unlike Level I which required direct and
explicit discourse strategies, in level Il the teacher could assist the students
through indirect discourse strategies, such as presuppositions, indirect
directions and abbreviated speech. These indirect discourse strategies
assisted the students to co-construct meaning with the teacher. As a result,
we saw in level Il a change in the division of labor evolving from other-
regulation to self-regulation. Finally, in Level IV the interpersonal plane
moved to the intrapersonal level. The intramental activity of the students
was derived, therefore, from their dialogic activity with the teacher.
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It is argued that the progression from one level to the next in the ZPD
is largely the result of the communicative interaction that created the
negotiation of meaning, coherence, and participation between teacher and
students. Discourse in which the teacher mediated the increasing
involvement of the students helps to establish coherence within the
architecture of the dialogue and allows for the filtering of new information
or new "meaning" through the use of familiar patterns of speech. Tannen
(1989: 13) describes this dialectic as "the eternal tension between fixity and
novelty that constitutes creativity". The data which were taken from the role-
play activity revealed that the students were quite capable of self-regulation
during this language activity. They were indeed working on the intramental
plane.

One final consideration that must be addressed is the emergence of
target language use. The data revealed that the students were capable of
using the target language during the last stage of the ZPD. The students
became particularly participating during activity four when the teacher
engaged the students in the role-playing scenario. The data showed that the
students were clearly moving from one-word “vertical speech” in Level I to
a “horizontal” or sentential pattern of speech in Level IV. Clearly their
participation was qualitatively more challenging in Level IV than in all the
preceding levels.

Analysis of data from pre and post tests using T-test

For analysis of the data, the means and standard deviations of the
scores in each of the three tasks of the tests were calculated, then the
inferential question of whether the difference between means was worth
paying attention to, was answered using the t-test.

Hypothesis one: Activating learners' zone of proximal development through
negotiation of form and meaning improves learners' recognition of the target
language forms.

Hypothesis one can be interpreted as follows: There is a statistical difference
between the results of the pre-tests and post —tests in MCQ. To prove that
this statement of the hypothesis is accepted, a comparison between the pre-
tests and the post tests of the two experiments is calculated using SPSS
computer Programme. So, the mean, standard deviation, and t-test were
calculated for the tests as follows:
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Table 1.A Mean and Standard Deviation for pre/post MCQ scores in the two
experiments

The Number of cases | Pre-test Post-test
First Mean 63 68.301 75.352
Experiment Standard 63 15122 7644
Deviation
The Mean 63 49.038 56.801
Second Standard | 63 14.3084 10.6207
Deviation
Experiment
56.801 r 60
49.04
50
40
O Mean

30

B Standard Dewviation

20

14.31
10.6207
j 4- ’
T 0
pre-test Post-test

Figure 1. Mean and Standard Deviation for the second experiment pre/post MCQ
scores

Table 1.A presents the means and standard deviations of subject’s scores in
the pre and posttests. The results show that subjects in the posttests obtained
higher means than in the pretests.

Difference between means: applying the T-test procedure for hypothesis
one

The results of the T-test applied to the pre and posttests’ scores are
summarized in table 1.B below.
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Table 1.B The T-value and significance of the results in MCQ

Experiment | T-value | D.F. Sig.
1™ 11.989 |62 .001
Experiment
2" 13.440 | 62 .000
Experiment

From the above table 1.B it is clear that there is difference between
the pre-test and post-test positively towards the post test for the MCQ. Thus,
hypothesis one has been proved , while the null hypothesis has been
rejected. In other words, when students ZPD was activated through
negotiation of form and meaning their recognition of the target form highly
increased compared to their recognition of the target form in the pre—test.

Hypothesis two: Activating learners' zone of proximal development through
negotiation of form and meaning enhances the learners' internalization of the
target forms.

Hypothesis two can be interpreted as follows :There is a statistical difference
between the results of the pre-tests and post-tests in the cloze task . To prove
this hypothesis , the Mean , Standard Deviation , and T-test have been
checked for the differences between the pre-tests and the post-tests of the
two experiments in the cloze task .

Table 2.A Means and standard deviation of pre/post cloze test scores

The Number of cases | Pre-test Post-test

First Mean 63 49.753 65.897

Experiment Standard 63 11.457 8.487
Deviation

The Mean 63 51.0317 75.1746

Second Standard | 63 12.8477 10.7786
Deviation

Experiment
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B Standard Dewviation

pre-test Post-test

Figure 2. Mean and standard deviation of 2nd Experiment pre/post cloze test scores

Table 2.A presents the means and standard deviations of subjects' scores in
the pre and posttests. The results show that subjects in the post test obtained
higher means than in the pretest.

Difference between means : applying the T-test procedure for
hypothesis two

The results of the T-test procedure to the pre and post tests are summarized
in table 2.B below .

Table 2.B The T-value and significance of the results in the cloze test :

Experiment T-value D.F. Sig.
1% Experiment | 11.919 62 .001
2" Experiment | 12.440 62 .000

The above table 2.B shows that there is significant difference between
the pre-tests and post-tests positively towards the post-tests. This proves that
hypothesis two is accepted , thus the result is that when students ZPD was
activated through negotiation of form and meaning their internalization of
the target forms was highly significant than their internalization in the pre—
test.

Hypothesis three: Activating learners’ zone of proximal development
through negotiation of form and meaning modifies the learners' output .
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Hypothesis three can be interpreted as follows: There is a statistical
difference in the results of the pre and posttests in the text reconstruction
task of the two experiments. To prove this hypothesis, the mean, standard
deviation, and t-value have been applied to show the differences in the
results of the pre and posttests of the two experiments.

Table 3.A Mean and standard deviation of pre/post text reconstruction scores

The Number of cases Pre-test Post-test
1st ] Mean 63 49.0159 79.3810
Experiment
Standard 63 13.6751 9.2562
Deviation
The Mean 63 49.0159 79.3810
2nd _ Standard 63 14.7759 9.8692
Experiment Deviation

0O Mean
B Standard Devation

Pre-test Post-test

Figure 3. Mean and standard deviation of the Second Experiment pre/post text
reconstruction scores

Table 3.A presents the mean and standard deviations of subjects’
scores in the pre and post tests for the task of text reconstruction. The results
show that subjects in the post tests obtained higher mean than in the pretests.

3.4 Difference between means : applying the T-test procedure for
hypothesis three

The results of the T-test procedure for the pre and post tests are summarized
in table 3.B below .
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Table 3.B The T-value and significance for text reconstruction task

Experiment T-value D.F. Sig.
1°* Experiment | 15.919 62 .001
2"? Experiment | 17.155 62 .000

The above table 3.B shows that there is significant difference between
the pre-tests and post-tests positively towards the post-tests. This proves that
hypothesis three is accepted, thus the result is that when students' ZPD was
activated through negotiation of form and meaning their output indicates
better improvement in comparison to their output in the pretest.

Findings

The results showed that , when students' ZPD was activated through
negotiation of form and meaning in communicative classroom ; the students'
abilities to recognize , internalize and produce accurate forms of language
are improved significantly compared with their abilities before undergoing
the negotiations .

The supremacy of the students' results in the post tests was due to the
following factors . First , activating learners’ ZPD was shown when the
teacher negotiated with the students to focus on form throughout the session.
Then , the students were engaged in pair work to reconstruct a text ,while a
competent peer was assigned to scaffold a less competent peer to write the
final version of the text .

Throughout the sessions and the follow-up tasks , negotiation of
meaning and form between teacher/students and between student/student did
activate the students’ ZPD and successfully resulted in the students'
improvement of recognition , internalization and eventually production of
the target forms .

Based on the qualitative analysis. it can be summarized that
recognition , internalization and production of the target structures , as a
result of interaction and negotiation with more competent peers or the
teacher, can be interpreted in terms of modification in the students'
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interlanguage. So, this study shows that interaction and negotiation of form
and meaning with more knowledgeable peers leads to modified output.

Another finding which is related to students' strategies for scaffolding
each other is that individual students were differently equipped to provide
accurate feedback. As mentioned earlier, in peer negotiation of form and
meaning, students as a general rule used greater metalinguistic terminology
and typically provided substantive scaffolding. Even so, the amount and type
of scaffolding students provided was considerably less complete than what a
trained teacher could provide. In short, scaffolding was sometimes very well
intentioned but misleading. This study proved that peer scaffolding tasks can
assist in developing learners interlanguage , but scaffolding received from
teacher is much more beneficial and has much more positive effect, at least
until students become acquainted to the effective use of the strategies of
scaffolding .

This study also revealed that many factors can affect the relationship
between interaction and acquisition. First, the negotiation is to take place
between a competent and a less competent peer. Second , the role of the
competent peer is to push and scaffold the less competent peer in order for
the performance of the less competent peer to improve significantly. This
point has been supported by Long (1996) who stated that interaction seems
to take place especially in case of information gap , when learners with
different levels of L2 proficiency question each other's linguistic information
and knowledge .

For less competent learners this information gap is certainly an
advantage: they are able to profit from the correct solutions proposed by
more competent learners .The opposite , however , may not always be the
case : an incorrect structure proposed by a less competent learner may be
accepted by other learners simply because he or she has a more extrovert
personality and more social prestige (Storch,1998). This supports the
researcher claim that teacher's interaction and negotiation for form and
meaning can result in more accurate performance if we eliminate the
inhibition of some students who may be affected by the authoritative
relationship between teacher and students. The teacher can play the role of
the expert successfully, which is not always guaranteed by a competent peer.
So, pair work has a subordinate role in the present study, compared to the
teacher's role in scaffolding and activating learners' ZPD to improve their
performance in reference to the target forms. The scaffold provider, whether
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teacher or competent peer, needs firstly to grasp the mechanics used by the
expert to transfer competence to the novice speaker (Adaire,1994).

The study attempted to address the role of interaction and negotiation
of form and meaning: namely, defining what constitutes interaction and
negotiation of form and meaning, operationalizing, and evaluating different
levels of interaction and negotiation in relation to Vygotsky’s (1978)
sociocultural theory.

It carefully attempted to ensure that activating learners' zone of
proximal development can be established by addressing and exploring the
levels of interaction and negotiation, and can positively affect the learners'
EFL performance. The findings shed light on the ZPD, specifically on the
facilitative role of negotiation of form and meaning and its effect on EFL
acquisition.

Recommendations

1/ Negotiation of form and meaning contribute to more recognition,
internalization and accurate written production of target forms by activating
learners' ZPD. This activation appears to permit learners to take-in and
retrieve the grammatical forms immediately in a more efficient manner
when compared to their performance before the treatment .

2/ The findings of this study provide empirical support for the facilitative
effects of interaction between peers with different proficiency levels or
between teacher and learners on modifying the learners' interlanguage , in
which the concept scaffolding is used to highlight the effective role of a
competent peer or the teacher as an expert in pushing the learner to notice
the gap between his/her interlanguage and the target language system . This
has also been advocated by Long (1996) .

3/ the study recommend that verbal participation plays a major role in
offering language learners more opportunities to learn new forms and
improve their performance.

4/ This study recommends the use of small, heterogeneous groups in peer
negotiation, since it increases students' involvement in interaction and makes
them more willing to take risks and to learn new strategies and ideas from
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their peers. The researcher, however, recommends that the students'
techniques and strategies of pair and group work needs to be developed.

5/ Another recommendation is that it is salient for language educators when
planning classroom activities to keep in mind the importance of creating
opportunities for teachers to reflect on their practice and experiment with
different approaches.

6/ Finally, large numbers of students graduate from Faculties of Education
all over the country each year, equipping these graduates with modern
approaches of teaching EFL, and training them to apply the communicative
techniques properly is a paramount recommendation that worth taking .

Conclusion

Some of the educational implications of this study are that teaching in
the ZPD is at variance with traditional methodology. Some teachers and
textbook writers approach the teaching of grammar as sequential tasks
organized hierarchically from simple to complex. This type of direct mastery
instruction inevitably leads to an emphasis on rote learning, meaningless
manipulation of forms at the initial stages of instruction and little
teacher/student social interaction . By contrast, attempting to teach in the
ZPD requires a reordering of instructional events so that the student can
participate in meaningful activities from the very beginning of the lesson .
Unlike traditional methodology, which is often artificial, rote and
fragmented, a ZPD lesson engenders authentic, natural and integrated
instruction. Language serves a functional purpose to co-construct new
knowledge and skills. Consequently, a ZPD lesson encourages risk-taking
and experimentation on the part of both the student and teacher. Learners
should be actively engaged in interactive tasks, i.e. they should be active
participants not passive recipients .
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Abstract:

Samples of Gum Arabic (Acacia senegal) different colors were collected
from different locations and tree ages, North, west and middle Kordofan
state. Sudan. Sorted to four color categories Mixed, Glassy, Pink and
Reddish. Samples were prepared by milling and purification. Samples
subjected to Physicochemical investigations' and tests carried out and most
properties were determined, results obtained were( the mean value of
triplicates) indicated no considerable differences between the four samples,
as follows: ,moisture content,11.2%, 11.1%, 11.1% and ,11.4% respectively
. PH value 4.2, 4.3, 4.07, and 4.21 respectively, Electric conductivity EC,
2.41, 2.40, 2.39, and 2.44. Specific gravity, 1.0078, 1.0057, 1.0599 and
1.0110. Specific optical rotation readings obtained were all the same, table
no: 7.the mean value was (-31.9). Refractive index degrees were all the
same (1.3453), solubility revealed values were almost the same results, 99.5,
99.45, 99.50, 99.60. Viscosity, 20.8, 20,0, 19.9, 20.8. Emulsifying stability
, 0.9744 , 0.9989, 0.9685, 0.9600 CP respectively, nitrogen content 0.368,
0.366, 0.369, 0.363 and protein content = ( N2 *6.25) ,total ash content in
the study also showed no considerable differences between the four
samples 2.61,%, 2.62 ,% , 2.58% ,and 2.62% or even with the mixed one.
On the other hand Ash content was measured. All results readings were in
the acceptable range of FAO/WHO ANS SSMO specifications and of the
most workers. Comparing most of the results and parameters investigated
no considerable differences between the four samples of the different color
degrees, mixed, glassy, pinky and reddish, regarding the mixed color sample
as blank as (it represents) the other three samples. So from the results
obtained we can say no significant or considerable effect for different gum
colors on physicochemical and functional properties.
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INTRODUCTIN:

Gum Arabic is a dried exudates obtained from stems and branches of Acacia
Senegal (L.) wildnow or closely related species of Acacia of a (fam.
leguminosae). Acacia seyal is closely related species. Gum Arabic consist
mainly high molecular weight polysaccharides and their Calcium,
Magnesium and Potassium salts, which on hydrolyses yield Arabinose,
Galactose, Rhamnose and Glucuronic acid.

Items of commerce may contain extraneous materials such as sand and
pieces of bark which must be removed before use in food. Sometimes is
referred to as acacia seyal (talha) and it takes the INS 414.

Table no:1 .FAO-JECFA (1995). Acacia Senegal trees are cultivated in the
Sudan as a cash crop in Agro forestry systems (Duke, 1981). The
international specifications used to assess the quality of gum Arabic in the
world market are based on the Sudan gum obtained from A. Senegal variety
senegal Merlin, 2002). The international specifications of quality parameters
of gum Arabic are given in Table 2.

The physical properties of gum Arabic, established as quality parameters
include moisture, total ash, volatile matter and internal energy. Gum Arabic
Is a natural product complex mixture of hydrophilic carbohydrate and
hydrophobic protein components (FAO, 1990). As an emulsifier which
adsorbs onto surface of oil droplets, while hydrophilic carbohydrate
component inhibits flocculation and coalescence of molecules through
electrostatic and steric repulsions in food additives (Anderson and Weiping,
1990). 96 Afr. J. of Plant Science. Table 2. International specifications of
quality parameters of gum Arabic*.

Property Range

Moisture content (%) 13-15

Ash content (%) 2-4

Internal energy (%) 30-39

Volatile matter (%) 51-65

Optical rotation (degrees) -26 - 34

Nitrogen content (%) 0.26 - 0.39

Cationic composition of total ash (550°C)

Copper (ppm)  Iron (ppm)  Manganese (ppm) Zinc (ppm)
52 - 66 73 —2490 69 — 117 45 -111

Source of Gum Arabic: Kordofan gum belt region, Sudan. Species:
A.senegal var. Senegal and its varieties.*Ref: FAO (1990).
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Moisture content facilitates the solubility of hydrophilic carbohydrates and
hydrophobic proteins in gum Arabic (EImqvist, 2003). Total ash content is
used to determine the critical levels of foreign matter, acid insoluble matter,
salts of calcium, potassium and magnesium (Mocak et al., 1998). The
cationic compositions of ash content are used to determine the specific levels
of heavy metals in quality of gum Arabic (FAO, 1990, 1996).Volatile matter
of gum Arabic determines the characteristics and the degree of
polymerization contained in sugar compositions (arabinose, galactose and
rhamnose) which exhibits strong emulsifying properties functioning as
binders and stabilizers in the making of cough syrups in pharmaceutical
industry (Phillips and Williams, (2001); Internal energy of gum Arabic is the
actual energy required to produce the amount of carbon when the gum is
heated to 500°C to release carbon dioxide gas. Optical rotation is used to
determine the nature of sugars in gum Arabic obtained from A. Senegal
variety senegal. The specifications state that the best quality of gum Arabic
must have negative optical rotation with the range of -26° to -34° (Table 1).
Nitrogen content in gum Arabic determines the number of amino acid
compositions with the range of 0.26 to 0.39% (FAO, 1990). Gum Arabic is
used as an emulsifier and stabilizer in the food and pharmaceutical industries
(Osman et al., 1993 a, b). Other

Industrial products that use technical grades of gum Arabic include
adhesives, textiles, printing, lithography, paints, paper sizing and pottery
glazing (Idris et al., 1998). Gum Arabic is produced from natural stands of
A. senegal varieties in arid and semi-arid lands (ASAL) ecosystem of
northern Kenya (Chikamai and Gachathi, 1994; Chikamai, 1997). Gum
Arabic is collected during the dry seasons by herdsmen and women groups
(pastoralists) from differ-rent botanical sources. The harvested gums are
mixed and sold to middle businessmen in local trading centers who export
without standard quality control to world market (Chikamai and Gachathi,
1994). Kenya is currently a new supplier of gum Arabic in the world market,
but the country does not meet the competitiveness and adequate supply of
the commodity to the market (FAO, 1995; 1997). Kenya’s gum is not able to
attract premium prices compared with the Sudan gum in the world market,
because of problems relating to quality (FAO, 1990). The quality of gum
Arabic must conform to international specifications, which state specific
optical rotation and nitrogen content (-26°to -34°and 0.26 - 0.39%). The
quality parameters must be adhered to, by both the producers and the
processing enterprises (Anderson et al., 1990, 1991). The main factors
affecting quality of Kenyan gums are obtained from different botanical
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sources, poor tapping methods and harvesting period, edaphic conditions and
climatic factors (Chikamai and Odera, 2002). In addition, gum quality
problems (as a function of site and location of the tree) may be influenced by
source of origin, climate, soils, season and age of the tree (Chikamai, 1993).
Although here are many species of Acacia trees botanically, only two
species, namely Acacia Senegal and Acacia seyal are acceptable to the
Codex Alimentarius Commission (AL- Assaf et al., 2003).

Some studies indicate that location influence the quality of gum produced,
which in turn reflected in emulsification properties of the gum. Factors such
as oil type, stirring time and gum grade influence emulsion stability Murwan
Khalid et al (2008) .17 species producing commercial Acacia gum in Sub-
Saharan Africa. Most of these gums are edible and some are used in the food
and pharmaceutical industries (FAO, 1996). The gum from Acacia Senegal
is a water soluble polysaccharide of the hydrocolloid group and comprised
mostly of arabinoglactan and protein moiety, in addition to some mineral
elements (Williams and Phillips, 2000). It has considerable in variation
physicochemical, functional and toxicological properties according to
different locations, type of soil and age of the tree (Anderson et al., 1968).
Gum Arabic is known by the worldwide food, beverage and pharmaceutical
industry as a versatile additive with polyvalent functions: Protective colloid,
film-building and coating agent, encapsulating agent, oxidation inhibitor,
stabilizer,

Emulsifier, texturant, clouding and clarifying agent, food adhesive. More
recently, western countries discovered that acacia gum is also a dietary fiber
with very interesting nutritional properties (NGARA, 2005).

Many food products in the markets are in the emulsion state such as cheese,
milk, salad dressings, sauces, beverages and coconut milk (Gonzalez, (1991)
and McClements, 1999). An emulsion is a dispersed system

that consists of two immiscible liquids (usually oil and water), with one of
the liquids dispersed as small droplets in the other called continuous phase
(McClements, 1999). The emulsions are thermodynamically unstable
systems and have a tendency to break down over time (Dickinson, 1992;
Friberg and Larsson, 1997; McClements, 1999). The breakdown of an
emulsion may manifest itself through different physicochemical mechanisms
such a gravitational separation, coalescence, flocculation, Ostwald ripening
and phase inversion (Friberg and Larsson, 1997; McClements, 2000).
Therefore, the production of high quality food emulsions that can remain
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Kinetically stable for a certain period of time is necessary. In general,
emulsifiers are needed for stabilizing emulsions because they decrease the
interfacial tension between the oil and water phases and

form a protective coating around the droplets which prevents them from
coalescing with each other (McClements, 1999). Dickinson and Sainsby
(1988) distinguished between emulsifier and stabilizer in food components
having the capacity for promotion emulsion formation and short term
stabilization by interfacial action while stabilizer is defined as a single
chemical or mixture of components which can offer long term stability on
emulsion.

gum Arabic is also known as Babool gum. And in Unani system of medicine
it is known as Samagh-e-arabi. it is multipurpose and potent drug and useful
in diarrhea , dysentery, irritations and ulcers of the stomach and intestine
Nasreen Jahan et al . (2008) .

Gum Arabic has wide industrial uses as stabilizer, thickening agent, and
emulsifier, mainly in the food industry (example in soft drink syrups,
gummy candies and marshmallows), but also in the textile , pottery
lithography, cosmetics and pharmaceutical industries Sayeda Khalil (2011) .
It has been approved for use as food additives by US Food and Drug
Administration and in the list of substances that is a generally recognized s
safe (GRAS) with specific limitations (FDA proposed affirmation of GRAS
status for gum Arabic , 1974 ). In folk medicine , gum Arabic has been
reported to be used internally for the treatment of inflammation of the
intestinal mucosa ,and externally to cover inflamed surfaces ( Gmal Eldin et
al .,2003.) it is an edible , dried, gummy exudates that is rich in no- viscous
soluble fiber (Williams and Phillips ,2000). Clinically, it has been to in
patients with Chronic Renal Failure , and it was claimed that it helps reduce
urea and creatinine plasma concentrations and reduces the need of dialyses
from 3 to 2 times per week (Suliman et al.,2000). Despite the fact that gum
Arabic is widely used as a vehicle for drugs in experimental physiological
and pharmacological experiments , and is assumed to be as an "inert"
substance , some recent reports have claimed that it possesses anti-oxidant ,
nephroprotectant and other effects (Ali et al., 2008; and Gaml Eldin et al.,
2003).

Analysis of has gum Arabic indicated that it consists of three distinct
components . Fraction 1, which represents 88.4% of the total is an
arbinoglactan with molecular mass 2.79 x 10 5 and is deficient in protein.
Fraction 2, which represents 10.4% of the total is an arabinoglactan protein
complex with a molecular mass of 1.45 x 10 6 containing ~ 50% of the total

University of Dongola Journal for Scientific Research, 14" edition January 2018



38

2018 - 3l e gl ool el s e le

protein. it is envisaged on average each molecule of fraction 2 consists of
five carbohydrate blocks of molecular mass ~2.8 x10 5 covalently linked
through a chain of amino acid residues . fraction three -3- represents only
1.24% of the total gum but contain ~ 25% of the total protein and has been
shown to consist of one or more glycoprotein, whereas proteinaceous
components of fraction 1, and 2 contain predominantly Hydroxyproline and
serine This is not for fraction 3 (Rhandal et al., 1989). Gum Arabic is a
branched-chain, complex polysaccharide, either neutral or slightly acidic,
found as mixed calcium ,magnesium and potassium salt of a polysaccridic
acid .the backbone is composed of 1,3 - linked b-d- glactoperanosyl units the
side chains are composed of two to five 1,3- linked b-d- glactoperanosyl
units, joined to the main chain by 1,6-linkages . (Ibanez and Ferrero, 2003) .

The uses of gum acacia or gum Arabic date back to about 5000 years
to the time of the ancient Egyptians, and it is the oldest and best known of all
the natural gums. Among its many ancient applications, gum Arabic was
used as a binder in cosmetics and inks. Gum Arabic is usually coloured, and
the colours present in the gum Arabic are usually referred to as impurities.
O.S.Azeez (2002) .  Some of the causes of these colours may be due to the
extraction method, storage atmosphere, temperature and climatic changes.
The presence of these colours in the gum Arabic reduces the quality of the
gum, as such; the need to remove these colours arises in order to improve the
gum Arabic quality to an acceptable standard. Decolourization simply means
colour removal. To improve colour of gum Arabic solutions, the initial
colour have to be removed with the aid of decolorizing agent which is the
activated charcoal. O.S.Azeez (2005)

Color is an important parameter in determining the uses and
commercial values of gums, when gums are various in colors from colorless
to light brown for acacia senegal,(Kadad) gum Dichorta chyscinerea possess
dark brown, and Stercula setigera (Tartar) gum is pale yellow to pinkish
brown nodules .Asma Abu-Bakr (1998).

Color is a perceptual phenomenon's that depend on the conditions
under which is observed. it is a characteristic of light, which is measurable i
terms of intensity and wave length A materials color only becomes visible
when light from a luminous object or source illuminates or strikes the
surface color is of great importance in the commercial valuation of gums
with light colors being preferred . More than 80 years ago, the claim was
made that there are no completely colorless gums, but this is still open to
question Nussinovitch (2009). for example the color of the finest gum
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Arabic in the Sudan has been described as color less Blunt (1926).
Commercial grade of Acacia Senegal from Sudan include the best grade, I,
e. the hand - picked selected, cleanest and largest pieces , with the lightest
color. The second best grade includes that which remains after the hand-
picked selected material and siftings has been removed, this grade comprises
whole and broken lumps with a pale to dark amber color . the standard grade
has a light to dark amber color Islam et al (1997). Another example of higher
gum grades can be found with commercial gum Karaya which contains less
foreign matter and has a lighter color than the non- commercial gum (FAO,
1995). Gum colors depend on the plant species, climate and soil. In its solid
state gums colors vary from almost transparent white to through various
shades of yellow, amber and orange to dark brown. Certain gums possess a
pink red or greenish hue.

Color is primarily due to the presence of impurities, it often only
appears ages on the tree and may be due to substance that have washed on
to the gum .there is no doubt that old trees give off a dark gum. In addition
scorching from bush or grass fires darkens gums, and tannin from the sap or
tissues of the parent plant. Is also believed to account for some of the very
gums yielded by certain trees Amos Nussinovitch (2009). The best qualities
of gum Arabic are almost colorless with slight trace of yellow Hirst et al
(1951) .other grade is sweet dark colored gum called "Hennawi Anderson
and Dea (1968). Acacia seyal var. seyal produce gum which varies in color
from yellowish to light brown "Red color " (Abd alkareim, 1992) .Where as
a gum from Acacia seyal var. Vistula appears as white creamy or yellow or
between. Acacia polyacantha tree yields a gum which varies in color from
pale yellow to red brown. Imtinan Salih (1994).

The colors of gums vary from water- white (colorless) through shades
of yellow to black Ahmed Adam (2007).the best grades of gum are almost
colorless with slight trace of yellow; some possess pink likes Siddig (1996).
On the other hand dark or even black gums sometimes occur e.g. mesquite
gum the pink color probably due to presence of different quantities of tannin
materials Omer (2004). When Acacia senegal contain no tannins.

The Color influences the price of gum considerably, the best gum practically
colorless, there are also pale rose pink, darker pink and yellowish gum. to
ascertain extent therefore variability in color is due to the age of the part of
the tree that is tapped Kauther (1999).

University of Dongola Journal for Scientific Research, 14" edition January 2018



40

2018 - 3l e gl ool el s e le

In many negotiations with many scientists deeply working in gum Arabic
researches in particular at faculty of science (department of gum researches)
at University of Sudan for Science and Technology. in Nov 2013. and Nov
2014.Mohamed E.O. Indicate that ,different colors of gum Arabic Acacia
Senegal in different or one samples is a matter photo oxidation affected by
view of sight of the observer or resulted of bad storage or high temperatures
and have no any effect on physicochemical properties .regarding this issue
of different colors in samples from one tree, same forest and different
samples of the same area in the same season and same tree ages, Alfatih
A.H. IN many works and observations it is clear that different colors is a
matter of inter crystallization arrangements in the solid states of the gum
fractions due to many probable physical factors since production on trees
and during other processes, so in aqueous solutions or powder status all
colors missed and absent of the view and have no any effect on either
physicochemical characteristics or functional properties

Objectives.

This study aims to investigate the effect and role of different authentic gum
Arabic (acacia senegal) colors in the Physicochemical characteristics and
the influence on functional properties to enrich the gum Arabic researches
and information’s in different concepts so as to create more new applications
for this unique Acacia gum. And to highlight its unique properties as a
product has acceptable wide range in color commercially.

Materials and methods:

Twenty four samples of different gum Arabic (Acacia Senegal) we collected
from different

Locations of west middle and north Korodfan state. Nihood, Dammokia
forest, Awlad Gabralla and Humera respectively, and some was obtained
from Forestry Research Center Soba, Faculty of Forestry Sciences
University of Khartoum Shammbat, National Forestry Corporation and Gum
Arabic Board Khartoum. Nodules and broken fractions were dried primarily
under shade inside the lab of Agricultural Research Corporation — Dongola.
Experiments were curried on at Agricultural Research Corporation Center
Labs, City Water Treatment Corporation Dongola, Dongola University
Labs and SSMO labs Dongola North Sudan, Khartoum University Shambat
, Faculty of Science Alneelain University, National Research Center
Khartoum East And Industrial, Consultations Research Center Khartoum

University of Dongola Journal for Scientific Research, 14" edition January 2018



41

2018 - 3l e gl ool el s e le

North Sudan and College of science and technology Shendi University,
Sudan.

Samples were then sorted to four colors degrees, mixed, glassy, pink and
Reddish.

Each of them grounded and well milled on mortar and pestle then sieved
passing 0.5mm mesh screen to obtain fine powder particles the screen used
was. (...Eckard & Sohn Gmbh-D-59244 Bechum maden in Humburg.
Weight Balance used is —Adam Equipment ~-WAG TECH, UK. Model WL
1000 sensitivity1000/0.01 gm. and Adam Equipment —co limited Model
ADA 210 C. S.N 43936. Max 210 gm -d =0.1mg, power RS-232 C. UK.,
the dry powdered sample kept in glassy tight containers According to
procedure disrobed by Sabah Elkair et al. (2008). For more accuracy
samples were purified with distilled water and filtration as a solution 10%.
M.Awad Alkreem (2013) .Moisture Content of prepared gum Arabic powder
was measured according to method described by AOAC (1984 ) . And the
Method described by Shamatzu- corporation approved by SSMO - SUDAN
and FAO. Methodology.

As follows

- Two -2- grams of prepared gum Arabic was weighed into previously
weighed crucible

W 1 (represents weight of empty crucible + sample:
€)
- The contents were dried in the oven overnight at the 105 °C.

The samples after removal from the oven was allowed to cool down in
dissector

- Samples were weighed till the constant weight was obtained. W 2

Calculation:

W1-Ww2x100
S!

Moisture content % =

Where W1 = weight of sample + empty crucible before drying by oven
W2 = Weight of sample and crucible after drying by oven.
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S = weight of original samples. (2 g)

Oven used for drying was Kottermann- serial no: 2718. And weight Balance
used was Adam Equipment Wag Tech model WL 1000. UK.

Table no: 1. moisture content of acacia gum diff colors samples by oven
drying 105° C ON March 2013

Methodology of SSMO BY SHADZU Apparatus was as follows:

The Apparatus had been used on this test was SHAMADZU —Moisture
Balance Content - 120 H —Serial no: D207300404 .made in Shamadzu
corporation — Japan.

- four different gum powder treated samples Mixed ,Glassy , Pink and
Reddish was prepared.

1- calibration- instrument was adjusted on o. Its digital screen after
connection to EC...

2- Put apparatus ON, then sample was put inside the specific central area
specified for samples, automatic weight happened -1 gram.

3- Press start .therefore drying began and we had observed temperature
rising quickly till reached 105 °C. 5-8 minutes.

4- When temp reached 105 C a bell rang (alarm) as an indicator for complete
drying of sample.

5- Moisture content was read directly on the digital screen as a (%) percent
figure.

Figures obtained from this instrument were found low than that obtained by
normal oven drying. The results of both procedures was reported on table
no: 1 .below, regarding difference in period of time and techniques of
process

Table no: 2

Moisture content of different colors samples of acacia gum determined by
Shamatzu process on last may 2013.

Table no: 2.moisture content on May 2013. By MOC-instrument
SHAMATZU-SSMO Dongola.
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Ph values. PH - Value was measured according to method described
by B.p. (2003) as follows :

1/ PH of gum Arabic solution were determined by using Ph meter at room
temperature.

2/Ph meter was adjusted by using the suitable buffer solution

3/ the instrument used determination of Ph was HANNA HI 8820 N made in
Portugal..

4/ solution of 10% of gum Arabic was prepared after stirring to have clear
solution.

5/ the pH meter was adjusted by buffer (7) ,then buffer (4) .by the buffer
solution prepared by solving the tablets of each in distilled water , the
adjustment was done manually helped by screw hand.

6/ the Ph Meter was then inserted into the aqueous gum solution.

7/ After two minutes max we have got the PH values directly from the
digital screen of the Hanna Instrument Values of Ph of the four samples
was shown in table 1 . Below. PH values of gum acacia samples

EC (Electric Conductivity) was measured according to method described by
B.P. (2003). As follows:

1/ the instrument used determination of E C was HANNA HI 8820 N made
in Portugal.

2/ solution of 10% of gum Arabic was prepared after stirring to have clear
solution 3/ the instrument was adjusted by the buffer solution .as in
previous process.

4/ the results were obtained directly as figures from the digital monitor of the
instrument. The results show no significant variances between the four
samples A, B, C AND E. And had been issued in table no: I. below.

Table no 1. E C. OF the four Gum samples under room temperature 30 ° C.

Emulsion stability was determined according to method described by
Karamalla et al(1998).As follows:
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An aqueous solution of Gum Arabic (20%) was prepared and stirred over
night at 25 °C 1000 rpm. Cotton seed oil was used due to its higher stability,
Sabah Elkhair et al (2008).25ml for each sample,
A mixer of emulsion (50 ml gum solution to 25 ml oil) was prepared by
blending for one minute at 18000 rpm. Molinex plender. Then one ml of the
pre emulsion diluted in 1000ml distilled water.
Emulsifying stability was measured by using Analogue spectrophotometer-
JENWAY ON 520 nm wave length.
THE EMULSION STABILITY WAS READ DIRECTLY
FROM THE SPECTROPHOTOMETER DIGITAL SCREEN
The experiments took place in labs of Faculty of science and technology
university of Alneelain Khartoum. 2013.
TABLE: 1 THE RESULTS OF EMULTION STABILITY FOR THE 8
SAMPLES FOR COMPARISON
The Nitrogen /Protein Content determination of different colored samples
treated (purified) and un purified (HPSG) was measured according to semi-
microkildahl method as described by AOAC (1970) . And ASS Official
Analytical Chemists Methods of Analysis ,11th Ed.p.129(1970) .Bidwell .L.
and L.E.Bopst,J.ASS of Agriculture (1922). Eight ( 8) samples of gum
Arabic 4 of each 1,2,3 and 4 untreated and 5,6,7,and 8 treated (purified),
weighed carefully 0.2 gram in 8 digestion flasks .the eight flasks , then
added 3.5 ml of conc. sulphuric acid and 0.8 gram catalyst (Selenium +
sodium Sulphate + copper Sulphate), (half tablet in size), then the flasks was
heated for one and half hour till colorless liquid appeared. parallel to that
blank sample was prepared, by put distilled water with conc. sulphuric acid
with the same catalyst sample then was heated till boiling. After cooling
digested contents diluted with distilled water, then transferred into
distillation unit, minimum distilled water was added with sodium for
hydroxide (40%) 20ml,for half an hour ,till all ammonia has-been librated
and received in the 10 ml boric acid (2%) + 3-4 drops of ( cromocrezol
green ) when other procedures used - methyl red ,Then the distillate was
titrated with hydrochloric acid (0.02 N ) till the end point was reached.
Calculation: Nitrogen content (%)= (A-B)XN X100/ S

Where: Aml = mlof Hclofsample, Bml= mlof HCL of blank

N = normality of HCL (0.02), S = weight of sample

Therefore protein content (%) = N % X 6.  (\in this procedure)
when SSMO use 6.6 and AOAC use 6.72 .As a factor of conversion
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to protein percent. According to methodology. The apparatus used was
Gerhardt Microkjeldahl made in Germany and the sensitive balance for
weight used was CHEMATZ- AY 220 d= 0.1 mg.

The results got out were showed in table: 1.below
Table: 1 mls of HCL, Nitrogen content and Protein %.

Relative viscosity : 8 samples from no 1 to 4 ( unprocessed samples -
HPSG- ) and from no 4 to 8 treated samples prepared and 2 gram of each
dissolved in distilled water . Relative viscosity of prepared gum Arabic
solution was measured by using U —shaped viscometer according to method
described by AOAC (1970). As follows:

Carbon dioxide in Gum Arabic solution ( 2% ) was removed by transferring
the solution into large container, the solution was shacked gently at first then
vigorously

.- temperature of the solution was kept at 30 °C by using water bath.

- | Added the appropriate volume of distilled water to the U-shaped
viscometer which was held in the water bath at same past adjusted degree
30 °C.

- then suction was used to draw the distilled water above the upper mark of
the U- shaped viscometer then we allowed the distilled water to fall.

- initial time started with stop-watch as the distilled water passed the upper
mark of Viscometer - final time was noted when the distilled water passed
the upper mark of the U —shaped viscometer and then we recorded the flow
time of distilled water (te).

- The same procedure was carried out for determining flow time of Gum
Arabic solution = (t).

Calculations done were: Relative viscosity = ( T —To)+ (T, ) so Relative
viscosity results of 2%

Serial Original untreated Values
1 Mixed 20.5
2 Glassy 19.8

University of Dongola Journal for Scientific Research, 14" edition January 2018



46

2018 — 3 e gl ool el Yo anle dle

3 Pink 19.8

4 Reddish 20.6

Treated samples

5 Mixed 20.8
6 Glassy 20
7 Pink 19.9
8 Reddish 20.8

Where T = Flow time of Gum Arabic solution ( 1% ) in seconds at 30 °C .
To = flow time of distilled water in seconds at 30 °C

Specific gravity of gum Arabic (acacia Senegal) experiments was carried out
at Shambat — Faculty of Agriculture on labs of biochemistry and food
technology

It was measured by using specific bottles (Picnometer) with well-fitting
ground glass joints (50ml) according to the method described by A.O.C.S.
(1973).As follows:

8 samples of prepared gum Arabic aqueous solutions ( 1 %) four of
original (HPSG) 1-4 and the four other of treated purified samples from 5-
8.table :1.

Pure samples cool to 23 °C

F ill the specific gravity bottle with gum Arabic solution and insert the
stopper.

Then specific gravity was immersed and held in the water bath at 25 °C for
30 minutes.

Then carefully remove the bottle from water bath and wipe off any solution
which had come through the capillary opening. Then weight specific bottle +
sample of gum Arabic solution (w), and weight empty specific gravity
bottle (w;).

Therefore weight of gum Arabic = w, - w;.
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* fill the specific gravity bottle with distilled water and then weight it (ws;)
* Therefore wt. of distilled water = w; -w;
W., W, AND Ws;.
Calculations: Specific gravity = (w, - w;) /s.
Where: w; = weight of empty bottle.
w, =weight of empty bottle + sample at 25 °C.
S (W3 -W,) = weight of water at 25 °C.
Specific gravity values

Eight (8) samples of Gum Arabic Acacia senegal 4 of them the original
(HPSG) , and the other four-4 were treated samples purified of impurities .

Specific Optical Rotation of prepared Gum Arabic solution (1%) was
measured according to methodology described by AOAC (1984) As follows:

- (1% ) aqueous Gum Arabic solution prepared by dissolving one 1
gram Gum in 100 ml of distilled water, - the distilled water was also used
as blank

- after well stirring and got clear solution we put about 3- 4 drops of the
solution inside the instrument tube of 2 dm length .The apparatus used was
Automatic Digital Polari meter P 3001 RS- Kruss. Made in Germany

- Degree of rotation of Gum Arabic solution was directly read from the
scale of the Polari meter

Calculations.
(a)=R + CXL where :

a = specific rotation of Gum Arabic solution (degree) ,which depend on
temperature and source of light . Due to the instrument we had used with 2
dm length.

- R =angle of rotation (Polarimeter reading)
- C = Concentration of Gum Arabic ( g/ 100 ml).
- Length of the cell (dm).
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The results of the 8 samples triplicates and the average were recorded below:

Values of specific optical rotation were in degrees.

Refractive Index Experiments were carried out in the laboratories of the
National Researches Center- (Ministry of Science and Technology)
Khartoum.

Studies on the parameter Refractive Index of Gum Arabic (Acacia senegal)
L Wild. As an objective of comparing treated pure samples and untreated
ones. Treatment which has been already carried out by dissolving in
distilled water then processed for drying and had gain the same original
samples .

Refractive Index of gum Arabic solution was measured according to method
described by Karamalla et al (1998).

Eight 8 samples of Gum Arabic 1,2,3,4,5,6,7 and 8, were prepared in
(2%) solution of each in 250ml flasks . the samples were then shacked for
2-3 minutes on the water bath shaker worked till 30 °C.

1/ the Reflectometer was adjusted with distilled water at room temperature,
when theoretically value of refractive index of distilled water is 1.3400.

2/ the double prism of the instrument was opened by the screw head, few
drops (3) of gum Arabic solution (2%) were placed on the moving prism.

3/ the two prisms had been (fixing and moving) and were closed firmly by
tighten the screw head .4/1 allowed the instrument to stand for few minutes
before taking the readings of the instrument. 5/ as the measurements of the
Refactometer is based on observation of position of the bordline of total
refraction to the face of the flint glass prism. the bordline was taken into the
field of vision of telescope by rotating the double prism by using alidade
as follows the sector was firmly held . The alidade of refractometer was
moved backward and fore word until the field of vision was divided into
light and dark area. The bordline which divided field of vision would not be
sharp line (appeared as bands of color) the color was eliminated by rotating
the screw head until a sharp colorless bordline appeared. The bordline
appeared on a point of interaction of cross hairs.

6/then we had read the refractive index of each sample in triplicates. Directly
from the scale of the instrument.
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The double prism refractometer was used in the study and the weight
balance used was Chematzu AY- 220. And the water bath used was shaker
water bath Ultrasonic cleaner and shaker attached with heater

MODEL 33 KH SR no: 2K10009005. —Max 55 °C.
Results read from the scale showed in the below table no: 1.
Table no: 1

Refractive Index values for the untreated origin (HPSG) and treated samples
of gum Acacia solutions.

Which showed insignificant differences .Table no: 1
Solubility and purity

Gum Arabic samples of four 4 untreated samples and other four 4 treated
were prepared to determine solubility (purity) of each as a comparison study
to ensure that the processed treated samples were in the range of gum Arabic
specifications without significant change even it was treated and processed

The purity and in low concentration (solubility) was determined according to
method described by Mobashar (2012) and Karamalla et al and other
workers as follows:

- 1 gram of gum Arabic weighed and a solution of (1%) was prepared.

The balance used was -KERN-ALS 120-4 .sensitivity was max 120g,
d=0.1mg

- The eight 8 samples were stirred at 1200 rpm for 2 hrs .the stirrer used was
- 79-1-Magnatic stirrer with heater.

- Filter papers was weighed as empty papers each 5 papers weight was
divided to 5 = the average of the one paper weight which was (0.9594 g)-
each solution in flask 250 ml placed on a funnel with filter paper to filter
the solution under the normal gravity  which took about two hours to
satisfactory filtration.

- place each filter paper with the impurities in purity dish ,then all was
weighed .
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- The purity dish with its filter paper and precipitates was put in the oven for
an hour at 105 °C . The oven used for drying was - Universal Hot Air Oven
—NAVYUG- India.

- Contents of the dish were weighed after constant weight by the dedicator.
- Calculations:

Purity (solubility) % =1 —( wi- w2) x100 ,

Where, Weight of dish content before oven = wi.

Weight of the dish contents after oven = w2

Results obtained was in the following table which revealed that treated
samples showed more high purity than that HPSG samples

Fiber Determination, four (4) samples of different colors of Gum Arabic
mixed, glassy, pink and reddish were tested to determine total fiber. Results
showed no significant differences between the four samples values of total
fiber as of the pure treated samples of mixed sample ,glassy, pink and
reddish 0.17% , 0.17%,0. 17% and 0.18% (insoluble fiber percent).
Therefore we got total , insoluble and soluble fiber

Insoluble and total Fiber of gum Arabic was measured according to
method described by Mahjoub .A.M.and A.H.Khatab (1996) ,

FAO no: 49 (1990) . And ASS .Official Analytical chemistry, methods of
Analysis 11" ed.p.129 (1970).Bidwell, G.L and L.E.Bopst,J. ASS OF Agric
(1922).

The three methods gave the same results so the records shown were an
average of triplicates of each. the differences between the ASS method and
the other was 1 gram sample for test where the two other methods used 2
grams with also difference in sulphuric 1% for ASS and 1.25 % for the
other two process, as follows :

- one gram of sample -1- was put in the conical flask then put carefully
200 cm 3 of conc. sulphuric acid 0.225 then mixture was boiled for 30
minutes and

Filtered by puchner funnel with washing 3 times by distilled water. the same
procedure was carried out and continued by adding sodium hydroxide
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Noah 40 % , then washed by k2so4,then rinsed with distilled water and
Hcl 2% v/v . At last with ethanol.

- The mixture was then dried by oven on (105°) for half an hour

- The crucible then weighed with the dry sample till constant weight = (
Ash + Fiber) W1

-ignition was done for three (3) hours in Muffle furnace at 550 C till we
had got grey color , it was put in the dedicator and weighed till we had got
constant weight for each sample , Then weighed after the oven considered
as W2

Calculation:

. W1-W2%100
Insoluble fiber = —2="—

Where: W1 dry weight of oven

W2 = dry weight after ignition . Sample -1gm

total fiber =100 % - (water content + ash + protein+ lipids (ether extract )
+ carbohydrates cholesterol ) . Results shown on table no: 11

Total Fiber value of gum Arabic was got by subtraction of moisture
content , total Ash, protein content , lipids, and cholesterol respectively =
1+2+3+4+5 from 100% . when they were found from our results , but
cholesterol and lipids has been got as an average of revealed by most
workers . 11 + 2.20+2.30+ 0.10 + 0.001 =15.601 %

Therefore, total fiber found = 100- 15.601 = 84.399 %
Soluble fiber = total fiber — insoluble fiber
84.399 % - 0.17 % = 84.229 %

Refractometer Measurements. Total Soluble Solids and Sugars IN different
colors of

Gum Arabic (Acacia senegal).
Experiments of Brix of gum four samples (Mixed ,Glassy, Pink and
Reddish) of west middle and west Kordofan were carried out in Laboratories
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of (SSMO) Sudanese Standards & Metrology Organization .Dongola. North
State.

Tests were done by Mohamed Awad Alkreem under supervision of
Professor Mohamed Osman Ahmed Abujara, on 26.5.2013.at 2:05 pm.

Instrument used in determinations and Brix measurements was hand long
type of - Rifractometric Bellingham Instantly 45-1 eclipse sn026831 made in
UK.

Procedure:

Rifractometric measurements were done according to method described by
Water Organization HACH — LANGE, on collaboration with SSMO. Sudan.
As follows:

1/ gum Arabic solution was prepared and stirred for an hour for each sample

2/ the hand Refractometer was then adjusted by distilled water and dried
carefully on both sides temp — 29 °C.

3/ Three drops of the sample was placed on lower side of the prism, and then
closed.

4/ Facing a source of light one eye was used to read directly the inside
figures in %.on the half white half dark circle of the Rifractometric ,as a
percent of the 4% solution concentrate.

The results were shown below in table 1. (TSS %) OR Brix %.
Table: 1. Tss % of different samples of different colors.
Ash Determination

Experiments of Ash determination done by Mohamed Awad Alkareem
under supervision of professor Mohamed .O.A. Abujara. Dongola University
post graduate professor.

The experiments were carried out in laboratories of Sudanese Specifications’
and Metrology Organization — Dongola. On May 2013.

The apparatus used for ignition was ELECTRIC MUFFLE FURANCE
Model EF — 105 S. SCOTT SCIENCE - Serial no: 08111214, UK.
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Ash content of prepared gum Arabic powder was measured according to
method described by AOAC (1984).as follows:

1/ Two gram of gum Arabic powder was weighed accurately (S) in 4
crucibles.

2/ Empty crucible was weighed (W,).

3/ then the samples were ignited in muffle furnace at 550 C° till alight grey
color was formed.

4/ the samples after removed from the muffle furnace was allowed to cool
down in a desiccators.

5/ sample was weighed till a constant weight was obtained (W,).

Calculation:

Ash content (%) = = w

Where W;=empty crucible.

W,= weight of empty crucible + wt of sample after ignition in
muffle furnace at 550 C°

S = Weight of original sample.
The results obtained for Ash of different samples was shown in table: 1 .

Table no: 1. Total Ash content for the different color samples of gum
Acacia.

Minerals content

Ash of gum Arabic samples was determined according to method described
by

(Ref) W.J.Adrian 213, (1973) .Using dry aching on Atomic Absorption
Spectrophotometer model-210 VGP Buck Scientific USA. And Analytical
Method for Atomic Absorption Spectroscopy. UK (1994) & Furr K.ed CRC
Hand book of laboratory Safety, 3™ ed, the Chemical Rubber
CO.Press.Florida USA. (1990).And Bertheric L., Hazards in Chemical
laboratory 3™ ed, Royal society of Chemistry, London UK. (1981). As
follows:
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1/ From Each one of the 4pure samples M,G,P and R. One -1 gram Was
weighed and placed into reweighed clean dry crucible .

2/Each sample was marked with a pencil to be distinguished.
3/ ignition had taken place for 550 C. in Muffle Furnace for 5 hours.

4/Samples was then put in tubes and Hcl 20% 5ml has been added and
dissolved in

.5/ All Ash the samples was then filtered (the solution should be warming if
necessary to dissolve the residue.)Through an acid wash filter paper into a
50 ml volumetric flask .

6/ the filter papers were then washed, and the solution diluted with deionized
water to 50ml.

7/ The four samples solutions was then placed in the analysis tubes of the
Atomic Absorption  Spectrophotometer  apparatus of ( 220 -230
nanometer) light wave length and analyzed .

8/ Analysis was done for each sample alone due to different standards and
wave length of each mineral.

9/ Calcium Ca , Magnesium Mg, Potassium k, lon Fe and Sodium Na
Content of sample was obtained in ppm .Results in table no: 1. mineral
content in gum samples per ppm. Conc. (Mg/l)

Table no 1. Some FAO specifications of Acacia gum prepared by JECFA
(1997) PUBLISHED IN FNP 52 Addendum 3 (1995).

synonyms Acacia gum ,Arabic gum
INS 414
LOSS ON DRYING 15% (105°-5h) - 10%
(105° -4 h)

Total ash Not more than 4 %

Acid insoluble Ash Not more than 0.5%
Acid insoluble matter Not more than 1%
Arsenic Not more than 3 mg/kg
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Lead Not more than 5mg/kg

Microbiological criteria | Salmonella spp - negative per test

E. coli Negativein 1g

Results and discussion.

From the results obtained in this study of the physical properties of gum
Acacia Senegal, optical rotation show the same degrees (-31°)in average
that means there is no differences between the four samples table no 2.

Specific optical rotation readings table no: 2.

Sample no | s. description | Value in degrees
1 Mixed treated | - 31.9°
2 Glassy treated | - 31.8°
3 Pink treated - 30.9°
4 Reddish treated | - 31.9°

Values of specific optical rotation values were in degrees.

Also Refractive Index of the four samples mixed, glassy, pinky, reddish
.have the same degrees (1.345) table no 3.

serial Ref value
Treated purified samples
1 Mixed 1.345
2 Glassy 1.345
3 Pink 1.345
4 Reddish 1.345

The solubility characteristic of gum Arabic acacia Senegal figures in water
as an aqueous solution table no 4 Have the same percentages. And have no
considerable differences.

serial | samples Purity % serial | samples Purity %
1 Mixed untreated 97.74 5 Mixed treated 99.56
2 Glassy untreated 97.20 6 Glassy treated 99.45
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Pink untreated

98.12

7

Pink treated

99.50

4 Reddish untreated | 98.12 8 Reddish treated 99.60

Though The moisture content determined with two processes
Shamatzu instrument on May 2013, and oven drying on March 2013. The
results in both methodologies were the almost same, the mean of former was
10.2 and of the later was 11.2 see table no 5 .regarding difference in time
and technique. For all four colors differed samples? That means no effect of
color.

Table no 5 water content %o

Serial no Dried Water content% oven | Water content % Sham -
samples drying on March instrument on May
1 Mixed 112 % 10.2
2 Glassy 111 % 10.1
3 Pink 111 % 10.2
4 Reddish 114 % 10.3

Mean of PH values tested within the work , and Electric conductivity
results achieved in the study were due to many former workers and
matching the international specifications SSMO AND JECFA
(2006),(1995). And show no considerable variances within the different four
color samples Mixed , Glassy ,Pinky ,Reddish respectively .table no

Tableno 6. PH values & E C. OF the four Gum samples under room
temperature 30 ° C .

Serial Sample by color Ph values EC
1 Mixed 4.2 241
2 Glassy 4.3 2.40
3 Pink 4.07 2.39
4 Reddish 4.21 2.44
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Viscosity: Table no 7.

5 Mixed 20.8
6 Glassy 20

Pink 19.9

Reddish 20.8

Specific gravity was determined for the four samples M, G, P AND R.
showed no differences between the physicochemical properties of them

Table no 8.

serial samples Values
5 Mixed 1.0078
6 Glassy 1.0057
7 Pink 1.0599
8 Reddish 1.0110

Emulsion stability degrees obtained from the experiments took the average
means 0.9744, 0.9989 , 0.9685 , 0.9600 for the 4 sample respectively
showing that no actual variances between the tested four samples in the
studly. Table no: 9.

Serial no Sample Value

5 Mix treated 0.9744
6 Glassy treated 0.9989
7 Pink treated 0.9685
8 Reddish treated 0.9600

Table no 10. Nitrogen and Protein content %

ser sample Hcl tittered Nitrogen % Protein %
5 Mixed treated 2.628 0.368 2.30
6 Glassy treated 2.614 0.366 2.29
7 Pink treated 2.785 0.390 2.44
8 Reddish treated 2.592 0.363 2.27
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Fiber Determination

Table no 11.
serial | samples Empty | Ash+ fiber Ash Insoluble Insoluble
crucible WT content fiber fiber %
WT before WT after guantity
ignition ignition WT.

1| Mixed 50.4922 0.02683 0.0251 0.00173 0.17%

2| Glassy 51.4780 0.02700 0.0253 0.00170 0.17%

3 Pink 51.4284 0.02469 0.0230 0.00169 0.17%

4 | Reddish 51.7105 0.02700 0.0252 0.00180 0.18%

Refract metric measurements for TSS % has showed slight variances
ensuring the fact that there is no effect of color on the behavior of gum
Arabic (Acacia senegal) for the tested four samples the small variance in
sample 4 (Reddish) may be due to experimental error.

Table no 12
serial Samples TSS %
1 Mixed 83.2
2 Glassy 83.3
3 Pink 82.3
4 Reddish 81.3

Ash content : Table no 13

SER | Samples | Sample | Empty crucible | Wt before | Wt of Ash after | Ash
wt wt-gm ignition ignition %

1 Mixed 2 gm 30.030 32.030 0.0522 2.61
%

2 Glassy 2 gm 30.613 32.613 0.0524 2.62
%

3 Pink 2 gm 30.014 32.014 0.0516 2.58
%

4 Reddish | 2 gm 30.014 32.014 0.0524 2.62
%

58
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Mineral content

Table no 14.
serial sample Ca Fe K Na Mg
1 Mixed 14.30 0.200 15.40 0.851 28.60
2 Glassy 19.70 0.245 12.80 0.862 33.00
3 Pink 14.10 0.150 19.90 1.106 24.0
4 Reddish 10.90 0.300 27.00 0.824 34.20

Conclusion and recommendations.

This study concluded that there is no considerable effect of the different
origin natural colors appears as a color character of gum Arabic on its
physicochemical properties. and this phenomena is a matter of photo-
oxidation and arrangements of crystallization reflections affected by light,
environment ,tree age, period of sapping and condition of storing
specifically in the solid state, so the researcher recommend that deepest
work should be implemented for sources of this phenomena.
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Abstract

Experiments were carried out during October - March 2011-2012 and
2012-2013 seasons. The objective was to study the effects of (0, 2, 4, 6, 8,
10, 12 ds/m) salinity levels (S) and 0, 75 kg/ha, 150 kg/ha and 225 kg/ha
NPK fertilizer on the vegetative growth of tomato (lycoperisicon esculentum
L). A randomized Complete Block Design (RCBD) with three replicates
was used for laying out the pot experiments at the green house of Dongola,
Ministry of Agriculture in Northern Sudan. Tomato were grown in clay —
loam soil after the soil was analyzed to find out its original salt
concentration, then NaCl and NPK fertilizer were added to reach the
designated salt concentration and fertilizer rates used in this study. Each pot
was with 20 kg soil. Six seeds were sown in each pot, three uniform
seedlings were left in each pot. Starting 15 days after emergences
measurements were collected on plant height (cm), number of
branches/plant, number of leaves/plant, dry weight of plants (g).

The results showed that in both seasons increasing the salt
concentration decreased plant height, number of branches/plant, number of
leaves/plant, dry weight of plants, whereas those parameters were
significantly increased with increasing the NPK application rate. The
interaction between salt concentration and fertilizer rates was also significant
in all these vegetative growth traits. Hence, it seems that the determinate
effects of salinity could be alleviated by high NPK application rates.
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Introduction

Tomato crop is intermediary in salinity tolerance; it can tolerate salinity
well up to the range of 2000-2500 ppm, equivalent to 3.1- 3.3 ds/m electrical
conductivity (EC). It was also noted that plants can grow well under a higher
EC up to 10 ds/m. However, the production is economically decreased at such
higher (EC) levels (Lorenz and May Nar, 1980). Law and Egharevba (2009)
found that growing tomatoes at three levels of NPK fertilizer, the plots
without fertilizer application had the least values of plant height, number of
leaves and dry weights of the plant. However, as fertilizer application rate
increases, all measured parameters also increased up to the highest level.

Salts.et. al (1994) reported that, the total growth of tomato crop
including the total weight of plant, height, number of leaves and average fruit
weight is negatively decreased with increasing of soil salinity. The effect of
salinity on plant growth has been studied with different tomato cultivars.
(Adler and Wilcor 1987) found that salinity adversely affected the vegetative
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growth of tomato, it reduced plant length and dry weight. Salinity also
reduced the fresh and dry shoot and root weight of tomato (Shannon et al.,
1987).

Nitrogen deficiency in the soil can result in stunted spindly growth and
yellowing of leaves at the base of tomato plants (Needham, 1973). Younger
leaves remain small and pale green, and in severe cases, older leaves become
yellow and die prematurely. Nitrogen, phosphorus and potassium are essential
elements for tomato growth, without which, tomato plants would not grow
properly or bear fruits. For example, N is an essential component of many
compounds, including proteins, amino acids, and enzymes responsible for
biochemical changes in tomato growth (Winsor, 1973).

The reduction of dry weight with increased salinity maybe due to
combination of osmotic and specific ion effects of CL™ and Na" (Al-Rwahy,
1989). Abdel Mawgoud et al (2007) Found that the application of Grow-Plax
SP at the rate of 90g/100% with 75 and 100% NPK increased the number of
leaves ,fresh and dry weights of plants. Total and marketable yield showed a
similar positive trend with the same treatment.

Due to the importance of tomato and meager information on its growth
under saline conditions, the present study was undertaken to evaluate the
effect of salinity and NPK fertilization on its growth in Clay loam soil under
greenhouse conditions.

MATERIALS AND METHODS

Factorial experiments were conducted at the green house of Ministry of
Agriculture during (2010/2011 and 2011/2012 October to March) seasons to
investigate the effect of salinity and NPK fertilizer on the vegetative growth of
tomato plant, (lycoperisicon esculentum cultivar Strain B). The salinity
treatments were 0, 2, 4, 6, 8, 10 12 ds/m) prepared by appropriate sodium
chloride solution and control, 75 kg/ha, 150 kg/ha and 225 kg/ha NPK
fertilizer. The experimental design used was Randomized Complete Block
Design (RCBD), the weight of soil in each pot is 20 kg. The NPK
(Nitrophoska) used in this study has the following composition: 30% N, 10%
P, 10% K and (Fe, Cu, Zn, B and MO in ppm).

Six seeds of tomato were sown in each pot, Three weeks after
emergence; the seedlings were thinned to three plants per pot. Before planting
and for each treatment level, the NPK fertilizer was thoroughly mixed with the
soil before potting.
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Irrigation was performed every 6 days. Starting 45 days after
emergence, measurements comprising plant height, number of leaves, number
of branches/plant and dry weight/plant were taken every 15 days.

At the end of each of the two seasons the three plants in each pot were
weighted to determine the fresh weight, and then the plant samples were put in
an oven at 70°C for two days to determine the dry weight.

The data collected were subjected to analysis of variance (ANOVA)
appropriate for Randomized Complete Block Design (Gomez and Gomez,
1984). Duncan’s Multiple Range Test (DMRT) was applied to separate the
treatment means. All statistical analyses were performed using SAS program
computer package.

Results and Discussion

The data in Tables 1-2 showed that the plant height was significantly
decreased with an increase in salinity level and decrease in the NPK fertilizer
rate at 105 days after emergence, the comparison between the salinity levels
as shown in Tablel indicated a progressive reduction in plant height with an
increase of salinity level. Generally, there was a significant difference in plant
height in response to NPK fertilizer application (Table 2). At 105 day in the
first season the application of 225 kg/ha of NPK gave significantly greater
plant height than the control, whereas in the second season the application of
75, 150 and 225 kg NPK/ha increased plant height over the control by 32%,
49% and 56%, respectively, (Table 2). The results indicated a general trend
of increase in plant height with an increase in NPK of application and a
decrease in salinity level. This could be attributed to elongation of internodes
stimulated by nitrogen, phosphorus and potassium elements, even under saline
conditions as reported by to Law and Egharevba (2009).

The results indicated significant differences in the number of leaves
among the different fertilizer rates and salinity levels in both seasons (Tables
3and4). Generally an increase in salt concentration resulted in a significant
decrease in the number of leaves/plant in both seasons irrespective of
sampling time Table 3.

A reduction in the number of leaves per plant in the first season by
24%, 24%, 21% and 13% was brought about by 12, 10, 8 and 6 ds/m salinity
level, respectively compared to the control treatment. At 105 DAS, the
application of the NPK at the rates of 150 and 225 kg/ha significantly
increased the number of leaves/plant over the control by 20% and 36%

University of Dongola Journal for Scientific Research, 14" edition January 2018



69

2018 - 3l e gl ool el s e le

respectively. In the second season the application of 75, 150 and 225 kg/ha
NPK increased number of leaves over control by 7%, 4.8% and 25%
respectively (Table 4). The present results were as reported by Abed
Mawgoud et al. (2007) who reported that number of leaves decreases with
increased salinity and increased with fertilizer rate.

The data showed that no significance difference was found in number
of branches per plant in response to salinity levels at 45 DAS in both seasons
(Table 5). However, a significant difference in this trait was found between
the three highest salinity levels and the control in the two seasons irrespective
of sampling date. Similar result were obtained by salt et al .(1954) and Shanon
et al. (1987) who concluded that total growth of tomato crop in negatively
decreased with increasing soil salinity.

Table 6 showed no significant difference in number of branches
between the NPK application rate and the control, irrespective of sampling
date, with the exception of the highest rates at 75 and 90 DAS in the first
season. The positive effect of the applied NPK in salty soil could be
attributed to the beneficial effect of NPK on soil structure and root penetration
as well as its role supplying the plants with essential nutrient elements.

There was statistical significant differences in dry weight of plant
among the fertilizer rates and salinity levels in both seasons (Table 7and 8).
The dry weight of plant (Table 7) decreased in salt treatments compared with
the control. The reduction increased with the increase of salinity level in both
seasons. Similar results were reported by AL-Rawahy (1990) who attributed
the reduction of fresh and dry weight due to increased salinity may have
resulted from the combination of reduced osmotic potation of the soil solution
and specific ion effects of CI"and Na™.

Table 8 indications that increasing the rate of NPK fertilizer application
resulted in a significant increase in dry weight of plants. The result of the first
season showed that the application of 75, 150 and 225 kg/ha NPK gave 29%,
39% and 71% significant increase in dry weight over the control. Whereas,
the application of 75, 150 and 225 kg/ha NPK gave 20%, 34% and 45%,
respectively, significant increase in the second season. Similar results were
obtained by Needham (1975) and Diver (2005). This increase in dry weight
with the increase of NPK application rate could be attributed to the positive
effect of nitrogen, phosphorus and potassium. A correlation between nutrient
uptake and plant growth and productivity has been emphasized extensively
(Adb-Alla all et al., 1996 and Winsor, 1973). Although, the interaction
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between salt concentrations and fertilizer rates was significantly in all these
vegetative growth traits. It seems that the determinate effects of salinity could
be alleviated by high NPK application rates.

Ttable 1. Mean plant height (cm) as affected by salinity levels (S) in the two seasons
(2011/2012 and 2012/2013)

Seasonl Season2

DAS DAS
Salinity 30 45 60 75 90 105 30 45 60 75 90 105
levels
So 10.96* [19.97® [35.06" [55.00° [64.9" 7157 [33.58* [40.74* [49.76" [58.13* [61.76" [63.72"
S 11714 [23.30"% |33.37* |47.28° [61.09®  |66.78" [30.21°® [38.37"® |47.88*  |55.58"" |58.65"% |60.42°
S 10.69"® [21.38"® [32.05" [47.75® [54.76°  |60.05° [29.00%C |(36.88"° (46.42"® |53.43%C |56.50°C |58.17%¢
Ss 9.545¢  |17.01° |26.86% [45.575%C |49.86°  [56.58° [26.75°° [34.545%¢ |44.25"8C |50.27°P |53.29°° |55.33°P
S, 8.83°° |12.56° |24.98%C |[41.58°° |46.03F  [48.22° [24.58%F [32.21°° |41.96%°P |48.92°F |[51.17°F |52.96F
Ss 7.87%%  |1253° |22.36° [39.08° |41.42°  [49.17° [|22.67%F |30.00°F |[39.50°° |45.54%F |48.29" |50.08%F
Ss 7.54F 15.16° |22.63° [38.17° |44.36%F  [48.52° [20.677 [28.17F% [38.58°  [43.88" [46.67"  |48.46"
Sig. * * * *x *x * * * * * * *
Isevel 0.4231 (0.9152 [1.023  [1.546 1.078 [1.226 [1.151  |1.353  [1.796 1358  [1.255  [1.151
E+

*DAS= days after seedling.

*So, S1, S2, S3, S4, S5 and Sg= 0, 2, 4, 6, 8, 10 and 12 ds/m Levels of
salinity respectively.

*Significant at p< 0.05 and ** highly significant at p< 0.01.

*Means followed by the same letter(s) within each column are not
significantly different according to DMRT (g os).

Table(2). Mean plant height (cm) as affected by fertilizer doses (F) in the two
seasons (2011/2012 and 2012/2013)

Fertilizer Seasonl Season2
levels = ==
30 45 60 75 90 105 30 45 60 75 90 105

Fo 8.81°% [15.38° [25.86°  [47.52° [47.52° [54.28% [19.64° [24.38° [33.33° [37.89C [40.02° [41.41°
Fi 9518  [17.06%¢ [27.29B® |51.97° [51.97® |56.22° [23.14° |[32.42% |42.08° [48.94B |52.79°® [54.55°
F, 9.36° [17.80"° [29.12"® |53.12"® [53.12"® |56.87® [29.24® [39.56" [49.23* |57.19A |59.80" [61.83%
Fs 10.6% |19.42% |30.47*  [54.49% |54.49% |61.70" ([35.10" |41.31" |[51.55"% |59.27A [62.43" |64.57*
Sig. level |* > * * * * F F = F F o
SE+ 0.3198 [0.6918 [0.7737 [1.169  [0.8151 [0.9268 [0.8697 |(1.023 [1.358 [1.027  [0.9489 [0.8697

70

«DAS= days after seedling.
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* F0O, F1, F2 and F; = Control, 75, 150 and 225 kg NPK/ha respectively.
* Significant at p<0.05 and ** highly significant at p< 0.01.

* Means followed by the same letter(s) within each column are not
significantly different according to DMRT (g gs).

Table(3). Mean number of leaves /plant as affected by salinity levels (S) in the two
seasons (2011/2012 and 2012/2013)

Salinity Season 1 Season 2
levels s =

30 | 45 60 75 90 105 30 45 60 75 90 105
So 371~ [7.27%® [9.62"® [12.13* [12.13* [16.68" [5.76" [8.62°° 12.64%  [14.10% |12.99%¢ [13.47°
51 354% |7.67" |10.05" [11.61°%C |11.617%C |16.42" |6.06" [9.03" 12.11APC |13.60"%C |14.42" |14.98"
S, 3.17"% |6.86% [9.29"%C |12.18" |12.18" |16.13" |5.38"® [8.14"5C 12.60"  [13.93*® |14.72* |15.22"
Ss 329% [6.22° |8.915¢ |11.84"® |11.84"% |14.44% |4.72%¢ |7.91%¢ 12.34"8  |13.7178C |14.54* |15.04"
S, 3.25"% [5.69°° |8.28°° [10.97°%¢ |[10.97%¢ |13.16° |4.19°P |7.28°P 11.475¢  [12.995¢ |13.93%® |14.517®
Ss 2.71%¢ [5.17°F |8.40°° [10.72°° |10.72°° |12.63° |3.66°F |7.48°° 11.22°°  [12.72°° |13.14%¢ |13.64%¢
Ss 233 |473F |7.52° |o.88° 9.88° 12.61° [3.42% |6.44° 10.43°  [11.77° |12.47¢ |12.98°
Sig. > > > * * > * > > > * *
:\E'el 0.1864 |0.2147 [0.3558 [0.3429 |0.3267 |0.258 [0.2326 |0.3536 0.3421 [0.3332 [0.333  [0.3295

+

«DAS= days after seedling

* Sy, S1, S2, S3, S4, S5 and S =0, 2, 4, 6, 8, 10 and 12 ds/m Levels of
salinity respectively

* Significant at p< 0.05.

* Means followed by the same letter(s) within each column are not
significantly different according to DMRT (.05

Table(4). Mean number of leaves/plant as affected by fertilizer doses (F) in the two
seasons (2011/2012 and 2012/2013)

Fertilizer Season 1 Season 2
levels SEE S

30 45 60 75 90 105 30 45 60 75 90 105
Fo 2.43° 5.51° 7.97¢ 9.92°  |1217° [12.20° [3.98® [6.93° 10.42°  |11.82° [12.52° [13.05°
Fi 3.12° 599  |8.535%¢ |10.80% |13.37°® |[14.74® |4.45% |7.43%C 11.30°  |11.82° |13.44® |13.99®
F, 338" [6.43%  [9.01° 10.66° [12.82%¢ |14.76® [5.11* [8.06° 11.16°  |12.63® |13.17%¢ |13.67%C
Fs 3.64%  6.99"  |9.97*  |13.95% |14.61" |[16.62* [5.43* [8.95" 14.43* |15.85* |15.85" |16.35"
Sig. level [ > * * * * * * * * * *
SE+ 0.1409 |0.1623 [0.2689 [0.2592 |0.247 [0.1951 [0.1758 |0.2673 0.2586 |0.2519 |0.2518 {0.2491

* DAS = days after seedling.
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* Fo, F1, F2 and F; = control, 75, 150 and 225 kg NPK/ha fertilizer doses
respectively.
* Significant at p< 0.05.

*  Means followed by the same letter (s) within each column are not
significantly different according to DMRT (g ¢s).

(Table5). Mean number of branches per plant affected by salinity levels (S) in the
two seasons (2011/2012 and 2012/2013)

Salinity Season 1 ‘ Season2
levels
DAS DAS

45 60 75 9 45 60 75 9
So 1.18% 2.85% 4.06" 4,92 1.68% 4.35% 5.30% 5.83%
S, 1.22 25778 3.77%8 4.87° 1.72% 3.98%8 4.9478 5.39"8
S, 1.024 2.65%8 3.35%8¢€ 4.08"8 1524 41478 5.08%8 5.61%8
Ss 1.074 1.938 2.66° 3.218 1.58% 3.43° 4.42° 4.93%
Sy 1.044 1.918 2.93%¢ 3.218 1.50% 3.41°8 4.33% 4.86°
Ss 1.324 2.16%8 3.3378¢ 3.758 1.83* 3.58° 4,538 5.05°
Se 1.39% 2.26"8 2.62° 3.178 1.89% 3.80%8 4,758 5.41A8
Sig. level NS * * * NS * * *
SE+ 0.2062 0.2477 0.341 0.3488 0.2064 0.241 0.2389 0.2485

*DAS= days after seedling.

* Sy, S1, S2, S3, S4, S5 and Sg = 0, 2, 4, 6, 8, 10 and 12 ds/m Levels of
salinity respectively.

*Ns: not-significant, *significant at p< 0.05.

*Means followed by the same letter (s) within each column are not
significantly different according to DMRT (g 0s).

Table (6). Mean number of branches per plants affected by fertilizer doses (F) in the
two seasons (2011/2012 and 2012/2013)

Fertilizer Season 1 ‘ Season2
levels
DAS DAS
45 60 75 90 45 60 75 90
Fo 1.10% 2.30% 2.82° 3.55°8 1.61% 3.78% 4.75" 5.23%
F. 0.98* 2474 3.56"8 3.648 1.49% 3.92% 4.89% 5.39%
F, 1342 2.22% 2.99%8 3.88%8 1.824 3.72% 4.66" 5.21*
Fs 1.28" 2.33% 3.62% 4.48" 1.78* 3.82% 4.76" 5.21*
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Sig. level NS N NS NS NS NS
SE+ 0.1558 0.1872 0.2577 0.2637 0.156 0.1822 0.1806 0.1878

* DAS = days after seedling.

* Fy, F1, F2 and F; = control, 75, 150 and 225 kg NPK/ha fertilizer doses,
respectively.

* Ns: not-significant *significant at p< 0.05.

* Means followed by the same letter (s) within each column are not
significantly different according to DMRT (g 0s).

Salinity levels Dry weigh(g)
Seasonl| Season2
So 51.00"% | 42.67%
S 47.75° | 39.17°
S, 46.00° | 36.67¢
Ss 41.92°| 34.17°
S4 38.75°P| 30.83F
Ss 36.33° | 28.75"
Se 32.92% | 26.08°
Sig. level * *
SE+ 1.12] 0.7048

Table (7). Mean of fresh weigh (g), dry weigh (g) as affected by salinity
levels (S) in the two seasons (2011/2012 and 2012/2013)

*S0, Sy, S,,S3 Sy, Ssand Sg =0, 2, 4, 6, 8, 10 and 12 ds/m Levels of salinity
respectively. *significant at p< 0.05 and **highly significant at p< 0.01.

* Means followed by the same letter(s) within each column are not
significantly different according to DMRT (g gs).
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Table (8). Mean of fresh weigh (g), dry weigh (g) as affected by fertilizer dose in the
two seasons (2011/2012 and 2012/2013)

Dry weight
Fertilizer levels | Seasonl| Season2
FO 31.24° | 27.24°
F1 40.19° | 32.81°
F2 43.52°% | 36.57°
F3 53.43% | 39.57*
Sig. level * *
SE+ 0.847| 0.5328

* Fo, F1, F,, and F3 = control, 75, 150 and 225 kg NPK/ha fertilizer doses
respectively.

*significant at p< 0.05 and **highly significant at p< 0.01.

**Means followed by the same letter (s) within each column are not
significantly different according to DMRT (g os).
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Correlation and path coefficient analysis of yield criteria in four bread
wheat commercial cultivars under various temperatures and different
seed rates
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Abstract

Four wheat cultivars were studied at the Gezira Research Station
farm, Wad Medani, Sudan, for two seasons (2004/05-2005/06) in arranged
complete block design in split-split plot arranged with four replications.
Sowing dates were assigned to the main plots, seed rates in sub plots and
cultivars to the sub-sub plots. Data were collected on 10 characters namely;
leaf area, days to heading, days to maturity, plant height, number of tillers,
1000 seed weight, grain filling duration, number of seeds per spike, biomass
and harvest index. The study was conducted to achieve a clear pictures of
the inter-relationship between grain yield and various yield components and
developmental traits under heat fluctuation and different seed rates in
Central Sudan. Grain yield was significantly and positively correlated with
biomass, harvest index and plant height over the two seasons and with 1000-
seed weight and days to maturity in the first season. Correlation coefficient
analysis revealed that biomass was the most important character related to
the final yield. But, the step-wise multiple regression and path analysis
indicated that leaf area at 40 days was the most important character related
to yield, there for the study of correlation alone will not give an accurate
or true picture of the yield associations. The path analysis indicated that
biomass, harvest index, plant height, thousand seed weight and leaf area (pre
heading) had direct influence on grain yield and can be used as selection
criteria across different sowing time with spaced and competitive plants in
central Sudan conditions.

Key words: bread wheat, heat fluctuations, seed rate. Selection criteria
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Introduction

Bread wheat (Triticum aestivum L.) is cultivated in the Sudan along a
rising thermal gradient extending from the Northern state (Latitude 20 °N)
through the Central State (Latitude 12 °N). The winter season (wheat
growing season) gets shorter and warmer going southwards. In the Central
State, the long term mean daily temperature is 25 °C or more. Wheat is
considered growing under heat stress if the mean daily temperature is greater
than 18 °C in the coolest months (Fisher and Byerlee, 1991). There for short
seasonality (90 to 100 days) and high temperatures constitute a major
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limiting factor to wheat productivity. In addition, fluctuations in
temperatures during the growing season impose early season, mid-season or
late season (terminal) heat stresses. Under such hot marginal environment
for wheat growth, significantly increasing grain productivity formulate a
challenge to wheat breeding.

An experiment was conducted in CIMMYT to determine
physiological and morphological traits that are associated with heat tolerance
and high yields in wheat. The results showed that, cultivars which have high
spikes number per square meter and high number of grains per square meter
were the highest yielding in a hot environment (Renolds et al., 1994).
Another experiment conducted in the united states indicated that, grain yield
was increasing due to increased aboveground biomass, large harvest index,
increased number of spikes per square meter, increased kernel per square
meter and greater spike length due to shorter stature of the genotype
(Donmes et al.2001). Kelly (2004), reported that the screening for key traits
such as grain fill period, harvest index and leaf width could significantly aid
selection of space planted breeding material for yield potential in a single
seed descent breeding program. All of the above-mentioned experiments
suggested that there are plant characteristics that are correlated with the final
grain yield of wheat germplasm. Also Kelly (2004), reported that the most
important concept is that one trait doesn’t act alone in producing high grain
yields, instead many characters work together to produce a high yielding
variety of wheat. The experiment was conducted in CIMMYT by (Zong and
Rajram.1993), revealed that simple phenotypic correlation analysis indicated
that yield was highly and positively correlated with seeds per spike, biomass,
and harvest index independent of seasons and high temperature. Grain per
spike, biomass, and test weight and harvest index could be considered
potential selection criteria for vyield under high temperature. Simple
correlation may not provide a clear picture of the important component,
determining vyield. Path coefficient analysis divides the correlation
coefficient into direct and indirect effects. It allows, then, the separation of
the direct influence of each yield component on grain yield from the indirect
effect caused by the mutual relationships among yield components
themselves. Many studies were found carried on path coefficient analysis to
evaluate yield formation in cereals (Garcia del. Moral et al., 1991).

Detailed studies of diverse and adapted commercial wheat cultivars
may produce useful information to improve the breeding process. The
research under consideration investigated four agro-morphologically
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different wheat cultivars to various temperatures and different seed rates.
Searching for relevant selection criteria associated with yield under heat
fluctuations and different population densities is of paramount importance.

Materials and Methods

Four agro-morphologically different bread wheat commercial
cultivars namely: Elneilain, Debeira, Argine and Condor were studied for
two seasons (2004/5 — 2005/06) under three sowing dates (early, optimum
and late). Three seed rates (25, 50 and 75 kg/feddan) were used in the
experiment. The seed rates were adjusted according to the thousand seed
weight in order to use the same plant populations (densities) for all cultivars.
The populations were 155, 310 and 415 grains per square meter,
respectively. A randomized complete block design with four replication in a
split-split plot arrangement was used. Sowing dates were assigned to the
main plots, seed rates to the sub-plots and cultivars to the sub-sub plots. The
sub-sub plot consisted of 6 rows each 6 meter long and 0.2 apart (7.2 m?
growth area). The experimental seeds were treated with the insecticide
Gausho (at the rate 1 gm/kg) against termites and aphids. The experiment
was conducted at the Gezira Research Farm. The research land was prepared
by disking twice, harrowing and leveling. The soil is heavy cracking clay
and is classified as fine montmorillonitic, isohypermic with pH 8.0 — 803
and rooting depth of up to about 40cm. This soil had total kjledahi N of
0.9439/kl, available Olsen P of 3.5mg/kg and exchangeable K of
0.285cm/kg. Seed planting was done by hand in the first season while was
made by seed drill in the second season. The experiment received two doses
of fertilizer nitrogen (80 kg N/feddan) in the form of urea and one dose of
phosphorus (40 kg P/feddan) in the form of super-phosphate. Both fertilizers
were applied before planting. The experiment was irrigated every 10-14
days, depending on growth stages. Weeding was done at least twice.
Harvesting (4 X 6X 0.2= 4.8 m® net area) and threshing was done by hand.
Data were collected on heading and maturity days, plant height, number of
spikes per square meter (productive tillers), number of grains per spike,
biological yield, grain yield and harvest index.

Results and discussion:
Inter relationships:

The simple linear correlation coefficients among 13 pairs of characters
In wheat for each season separately and over two seasons (combined) are
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represented in table 1, 2 and 3. Yield was significantly and positively
correlated with biomass, plant height and harvest index in both seasons (r =
0.46, 0.72, 0.23 in the first season and 0.74, 0.49, 0.36 in the second season,
respectively). In the first season (normal conditions) thousand seed weight (r
=0.72) and days to maturity (r = 0.47) were significantly and positively
correlated with grain yield. Grain yield is significantly correlated with
biomass for the three sowing dates which is similar of the result reported by
Tahir (2005). In the second season (hot conditions) days to heading (r =0.43)
and number of tillers per square meter (r = 0.33) were positively and
significantly correlated with grain yield. Number of seed per spike
correlated not significantly with grain yield in both seasons. In some cases,
environment affects both the traits simultaneously in same direction or some
time in different directions. Phenotypic correlation is the net result of genetic
and environmental correlation (Anwar et al., 2009). In accordance with
earlier findings the grain yield was significantly correlated with measurable
agronomic traits, including: biomass (Zong and Rajram, 1993; Reynold et
al., 1994 and Tahir et al., 2005), harvest index (Fisher and Kertez, 1976;
Zong and Rajram, 1993 and Tahir et al., 2005), number of seeds / spike
(Fisher and Kertesz, 1976; Zong and Rajram, 1993, Reynold et al., 1994
and Tahir et al., 2005), thousand grain weight (Fisher and Kertesz, 1976;
Tahir et al., 2005), days to heading and days to maturity (Reynold et al.,
1994). These experiments suggested that one character acting alone may not
influence yield, rather many characters acting together will confirm high
yield. The results indicated the great influence of the characters on this
interrelation ship. Such association would cause selection in one trait
simultaneously and positively affect the others. Selection for those traits may
be affective in the improvement to enhance wheat yields, thus biomass, plant
height and harvest index are suitable traits to be used indicator in selection
for high yielding lines. Correlation between grain yield and other related
traits is an important to know which trait can be selected for. This
knowledge could lead to better selection criteria offered breeders.

Table 1. Correlation coefficients of grain yield with 12 different traits of four
cultivars season 2004/05

LA 40D LA 55 | DH | DM GFD NO.S 1000 NO.T NO.S PH HI Bio Yield
D
/SP SW /SP /SP

LA 40D

0.38** 0.01 | 0177 0.02"™ | -0.02 0.27** | -0.10™ | -0.07™ | 0.36** | 0.16™ | 0.11™ | 0.19*
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LAS55D -o7"™ 0.20* 0.08™ | -0.12™ | -0.17* -0.14™ | 0.38** | -.03™ -0.9™ -0.08™
_3**

DH 0.48** ;?.08 0.03™ | 0.06™ | -0.15™ | -0.17* 0.20* -0.19* | 0.08™ | -0.06™

DM 0.12 0.20* 0.53** | - - 0.41** | 0.36** | 0.18* 0.47**
0.35** | 0.34**

GFD 0.05™ | 0.13™ | -0.06™ | -0.5™ 0.07™ | 02™ 0.02™ | 0.11™

NO.S/sP -0.06™ | -0.11™ | -0.12™ | 0.20* 0.08™ | -.01™ 0.06™

1000 SW - -0.19* 0.12™ | 0.66** | 0.21** | 0.72**
0.23**

NO.T/SP 0.91** | -32** | -06™ | -02™ | -06"™

NO.Sp/m -33** | -0.0™ | 0.02™ | 0.00™

PH 0.04"™ | 0.23** | 0.23**

HI -0.18* | 0.72**

Bio 0.46**

Yield

** correlation is significant at the 0.01 level
*correlation is significant at the 0.05level

L A= Leaf area at 40-55 days DH=days to heading DM= days to
maturity

GLP= grain fill period NO seed = number of seed 1000 seed= 1000 seed
weight PH= plant height

N.S/S=number of spike / m* N.T/S= number of tiller per m* HI= harvest
index BioM= biomass

Table 2. Correlation coefficients of grain yield with 12 different traits of four
cultivars season 2005/06

LA 40 | LA 55 | DH DM GFD NO.S | 1000 NO.T NO.S PH HI Bio Yield
D D
/SP SW /SP /SP
LA40D 0.53** 0.26** | 0.16* | -0.07™ | 0.36** | 0.17* - -0.19* | 0.56** | 0.03™ | 0.34** | 0.24**
0.34**
LAS5D 0.24** | 0.31** | 0.14™ 0.49** | 0.26** | - - 0.47** | -08™ | 0.16™ | 0.08™
0.44** | 0.40**
—H DH 0.66** | - 0.22** | - -0.03 0.19* 0.65** | -0.08 0.54** | .34**
a) 0.22** 0.22**
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DM 0.59** | 0.54** | 0.24** | -0.17* -0.16* 0.31** | -0.19* | 0.39** | 0.15™
GFD 0.46** | 0.54** | -0.19* - -.29** | -0.16 -0.07 -.018*
0.42**
NO.S/sP 0.52** | - - 0.22** | -.09™ 0.21* 0.12"
0.34** | 0.27**
1000 SW -0.18* - -15™ -05™ 0.04™ | 0.04"
0.35**
NO.T/SP 0.71*%* | -.12™ 0.20* 0.07™ | 0.14™
NO.Sp/m 0.11™ | 0.36** | 0.24** | 0.33**
PH -0.04 0.47** | 0.36**
HI -.02™ 0.49**
Bio 0.74**
Yield
** Correlation is significant at the 0.01 level
*correlation is significant at the 0.05level
L A= Leaf area at 40-55 days DH=days to heading DM= days to

maturity

GLP= grain fill period NO seed = number of seed 1000 seed= 1000 seed
weight

N.S/S=number of spike / m N.T/S= number of tiller per

m2

PH= plant height = HI= harvest index BioM= biomass

Table 3. Correlation coefficients of grain yield with 12 different traits of four
cultivars, two seasons combined

LA 40 | LA 55 | DH DM GFD NO.S 1000 NO.T NO.S PH HI Bio Yield
D D
/SP Sw /SP /SP
LA40D 0.46** 0.45** | -0.13* | - 0.12* | 0.30** | - - - 0.08™ | - -0.11
0.20** 0.37** | 0.39** | 0.15** 0.18** | ™
LAS5D 0.08 0.04 0.20 0.27** | 0.04 - - 0.22** | -0.03 -0.07 -0.08
0.33** | 0.31**
C\JbH 0.29** | -21** | 0.09™ | 0.09™ | -23** | -20** | -0.01"™ | -0.09 0.01™ | -0.08
a) ns ns
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DM

0.24** | 0.37** | 0.27** | -0.12* | -0.06™ | 0.48** | 0.09™ | 0.10** | 0.41**

GFD

0.10™ | 0.0™8 | 0.03™ 0.05™ | 0.19** | 0.06™ | 0.14* 0.17**

NO.S/sP

0.10™ | -20** | -.16** | 0.19** | 0.00™ | 0.11™ .010™

1000 SW

-26%* | -29%* | -0.14™ | 0.48** | 0.03™ 0.39%*

NO.T/SP

0.83** | 0.01™ | 0.02™ | 0.16** | 0.13*

NO.Sp/m

0.16** | 0.07™ | 0.30** | 0.28**

PH

-0.03 0.52** | 0.43**
ns

HI

-0.13"™ | 0.57**

Bio

0.65**

Yield

83

** Correlation is significant at the 0.01 level
*correlation is significant at the 0.05level
L A= Leaf area at 40-55 days DH=days to heading DM= days to maturity

GLP= grain fill period NO seed= number of seed 1000 seed= 1000 seed
weight

N.S/S=number of spike / m* N.T/S= number of tiller per m?
PH= plant height HI= harvest index BioM= biomass
Multiple regression analysis:

Multiple regression analysis was generated for combined only using final
yields t/ha as a dependent variable and other characters as independent
variables. The independent variable were introduced into multiple regression
equation according to the magnitude of five associations with yield (t/ha)
(table 4).

The multiple coefficient of determination (R?) revealed that 42%, 85%,
85%, 86% and 87% of the variation in the yield was a counted for by
biomass; biomass and harvest index; biomass, harvest index and plant
height; biomass, harvest index, plant height and 1000 seed weight; biomass,
harvest index, plant height, 1000 seed weight and leaf area at 40 days.
Biomass was introduced first into the equation, flowed by harvest index,
plant height, 1000 seed weight and leaf area at 40 days respectively.
Multiple regression analysis was done to final out the most appropriate
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variable (biomass, harvest index, plant height, and 1000 seed weight and leaf
area at 40 days) to use in the path coefficient analysis.

Table .4: Multiple correlations (R) and multiple coefficient of determination (R?)
obtained when the mean yield is used as dependent variable in stepwise multiple
regression analysis and other's in which independent variables were introduced into
the equation:

Characters entering R R?
multiple re_gression
equation
1 0.645 A 0.416
1+2 0.921B 0.847
1+2+3 0.924 C 0.854
1+2+3+4 0.928 D 0.861
1+2+3+4+5 0.931E 0.866
1. Biomass

2. Harvest index

3. Plant height

4.1000 seed weight

5. Leaf area at 40 days

Table 5. Path coefficient analysis of the direct and indirect effect of the
different Characters and their simple correlation coefficient with yield t/ha:

characters Effect via Simple
correlation
BM HI PH TSW LA 40D | with yield
t/ha
BM 0.648 -0.078 0.059 0.003 0.013 0.645**
HI -0.084 0.603 -0.003 0.059 -0.007 0.568**
PH 0.337 -0.015 0.114 -0.013 0.011 0.434**
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TSW

0.017

0.288

-0.012

0.123

-0.022

0.394**

0.058

-0.017

0.037

-0.109

-0.109

LA 40D -0.113

** Significant at 0.01 probability level
The direct effect was under line.
BH = biomass.
HI = harvest index.
PH = plant height
TSW = 1000 seed weight.
LA 40 D = leaf area at 40 days.
Path coefficient analysis:

Leaf area at 40 days had negative effect on yield (— 0.074) and it had
positive indirect effect on yield through 1000 seed weight (0.037). Biomass
had strong positive direct effect on gain yield (GY) (0.648). Some others
also indicated the positive direct effect of biomass on GY (Singh and
Diwivedi, 2002; Ali and Shakor, 2012). The positive indirect effect of GY
yield was found due to plant height (0.059), 1000 seed weight (0.003) and
leaf area at 40 days (0.013), but negative indirect effect on yield through
harvest index (- 0.078). The positive direct effect on grain yield was
exhibited by harvest index (0.603). Similar results had been reported by
(Leilah and Al-Khateeb, 2005; Fellahi. et al., 2013). Positive indirect effect
was found through 1000 seed weight (0.288); negative indirect effect
through biomass (- 0.084), plant height (— 0.003) and leaf area at 40 days (—
0.007). 1000 seed weight as third character had positive direct effect on
grain yield (0.123). Similar results had been reported by some others
(Sharma and Rao, 1989; El-Marakby et al., 1994; Mohamed et al., 2002).
Positive indirect effect was found through  biomass (0.017) and harvest
index (0.288); negative indirect effect through plant height (0.012) and leaf
area at 40 days (0.037). Plant height had positive direct effect on yield
(0.114). In some of the previous studies this positively direct effect had been
found (Chaturvedi and Gupta, 1995; Khan et al., 1999; Moghaddam et al.,
1998). Positive indirect effect was found through biomass (0.337), while the
negative indirect effect was found through harvest index, 1000 seed weight
and leaf area at 40 days.
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The correlation coefficient analysis revealed that biomass was the
most important character related to the final yield. On the other hand, the
step wise multiple regression and path analysis studies indicated that leaf
area at 40 days was the most important character related to the yield, which
Is in consistent with the conclusion of simple correlation analysis in
identifying an important yield traits; hence, study of correlation alone will
not give an accurate indication or a true picture of the yield association.

Conclusions

Biomass, harvest index, plant height, thousand seed weight and leaf area
(pre heading) are consider selection criteria across different sowing time in
spaced and competitive plants under central Sudan conditions.
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Appendix:
Climatic conditions (Temperatures)

The mean temperatures for season 2004/05 and 2005/06 are given in
figure (1). The mean temperatures for the two seasons and the long term
(1994-2005) are given in figure (2). Also the mean maximum and minimum
are given in (Table 2 and 3). Generally, the mean temperatures for the two
seasons were warmer than the long-term average mean temperature and the
first season was cooler than the second one. However, if the mean minimum
temperatures are considered in the two seasons, it is observed that December
and January in the first season and February in the second season were
cooler (Table 3), while November and February in the first season were
warmer.

Figure (1).
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Figure (2).
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