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Abstract The relationship between business and IT is business models need to be developed through complex and
constant theme in both academic and industrial circles for maremprehensive electronic communication with all types of
than 30 years. Aligning Business and Imfiation Technology partners (ébusiness), a new approach to IS development should
(IT) is generally seen as an important component of thee based on esviceoriented architecture (SOA) and the use of
foundation to optimize business performance. Due to constgrdckaged software products and services provided by other
changes in both the IT world and in modern business, working oampanies or independent software vendors.
an alignment of business and IT is becoming increasingly
important. Thus the objectives of development of insurance companies

are usually implemented through the geneggbraach for the

The aim of this paper is to offer an approach to solving thaevelopment of complex distributed systems and specific
alignment problem of IT and business complex in the companpernational initiatives and standards, in the field of service
with particular emphasis on applications in the fieldnsurance oriented business. Despite all efforts, a complex problem of
industry The cause of alignment problem lays primarih alignment of business and IT, [3, 4, 36]4dsually isnot fully
different abstraction levels of business and IT concepts [9]. tasolved in practice. IT services cannot fully meet the business
order to solve this problem, this paper proposes the constructi@guirements, i.e. IT is not aligned with business. The problem
of Enterprise Architecture (EA) [25], which connects models drises due to different levels of abstraction between the business
the organization and its business processes to softwamd IT services (applications). In fact, therengscompliance of
architecture models and an implementation environment. Thevels of abstraction, since the level of abstraction of the
first layer of this architecture is Business architecturthat is implemented IT is low, while business steadily has requirements
defined here as the map of comprised business processes, anddsaatomate a high level of business abstractions. An example of
concretization of contemporary business models in the field tife high level of business abstraction is an-EREnd process,
enterprise architecture. Concretization is done here in the contattich contains a number of chained activities, [14]. On the other
of the insurance company, and is the basis for the definition lnéind, IT typically provides services that represent the lower
the other layers of the architecture. levels of abstraction that can automate individual activities or

activities of the parts of the process. For rag&e, bidding,

Index Terms ACORD, Business and IT Alignment, invoicing, contracting, etc.

Enterprise Architecture, NGOSS,deess map.
In the last thirty years, the more general EA approach has been
proposed, [5, 29, 37, 38, 39, 42], each of which has its
I. INTRODUCTION advantages and disadvantages, and they are complementary to

The insurance industry operates in an uncertain busindt@ch other, [35]. It turneduothat the existing EA approaches are

environment that is changing rapidly. Uncertainty of operatioril‘)t _suff|C|ean;[ to C_ove|: the Idomaln Of. companies pI’O\{IdII’llg I(fT
is, among other things, caused by the following facts: services. us, in the telecommunications sector in the last

decade appeared The New Generation Operating System and

A New technologies are beco ﬁﬂﬂvf‘fiaff I%_Q/O§$)I NGPPS program depslointernational

(
A Re dfar Bew esvices are coming everyday associdation Telemanagement Forum, and it is an EA for telecom
A New and increased competi 9MdW2338lpears daily.

Insurance companies usually can not quickly adapt to sug?e qrgan|Rzat|on hACC;FE)D (IAssomatl?(n fo(; bC%op.eratlve
radical changes. The reason for this lies primarily in the fact th perations Research and Deve opment), formed by the insurance

most have outdated enterprise architectha can be difficult companies all over the WO”d’ in the ZQOH'M developmgnt
and slow to change. The variety of new services that t Lrategy of the business architecture of insurance compaBits

company should provide under a very rapid growth in mark lt:_n(t)eépl)DnseFArchnectEre). Th? main reliult r?f this ac_t(ljwty |shthe
demand, the constant emergence of new technologies, req ramework - a framework that provides the

adequate changes in the development of information sy¢&m architectural t_)asis of insurance companies to fastereaster
as well as changes in the way of performing business. N&fepare and implement the changes necessary for a successful
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business in a dynamic market, [21]. ACORD framework offers BUSIness T

insurance companies a robust, detailed, consolidated, and a
complete set of models that support business process Functional Integration
innovations, tansformations and improving their efficiency.

In this paper, the direction of possible solutions of above
mentioned alignment problem is given, through the incorporation &£ : - o
of: EA, NGOSS and ACORD approaches. Combining them the % L“:> lEll=stete e My o [[Saeg
methodological framework for ¢ development of a flexible o
insurance industry domain EA has been achieved. D L

The following section provides an overview of the literature B = v
that has had an impact on the motivation and approach to EA in op) o
this paper. The third section gives a brief presentatibithe sy Organisational /'S
results of the analysis of the current state in the case study of an@ |:> Infrastructure  <——>=  Infrastructure
insurance company, which pointed out the basic characteristics= and Processes and Processes

and problems of current business. The fourth chapter presents the
main contribution of this paper, through the dgifom of an
insurance company's business architecture. Finally, the fifth

section provides an overview of achieved and plans for futu(rjeThe paper(8] starts with a thesis that IT strategy usually
work épends on the business strategy and the alignment of both

strategies improves their strategic plans. That paper presents an
overview of strategic importance of business ahdalignment,
and suggests the use of EE (Enterprise Engineering) approach to
Il. LITERATURE REVIEW achieve this alignment. The necessary components for modeling
This section gives a brief overview of the literature, which has strategy and increase the alignment of business strategy and
had the most influence on the&udy, whose results are partly|T have beenidentified. According to the EE approathe
shown in this paper. Review is separated in two parts, the figgecific building blocks are defined and a new phase of life cycle
related to the alignment of business and IT (BIA) and the otherfdgquired for the incorporation ofTl strategy in the EA
Enterprise Architecture (EA). framework.

Figurel: The o6 Stgrnameengti[36ioAdie | 6

A.Business and IT Alignment In [3], a literature review is conducted and the framework is
A key factor for the success tfie company in a dynamic proposed, useful for evaluating different approachesthe
environment is effective and efficient IT support of businesglignment problem. Referring to the results of some studies that
strategy and processes. The paper [36] concludes that in megfe addressed this issue, it was noted that the performance of
companies IT and business are not aligned and that it remaing@business and IT is firmly connected and that the company can
constant concern. Despite the importanceéhaf problem, in the not be competitive if their business and IT strategy rawe
literature still remains unclear definition and in practice thgligned. These studies are oriented at different levels of
unclear application of this concept. Consultants and Ibstraction, from the operational to the strategic. Strategic
companies use this concept in ambiguous and often differeflignment occurs when goals, activities and processes of the
directions. business organization are in harmony with the information
system thaisupports them, [7]. On the other hand, the functional
The most accepted framework of alignménigiven in [22], |evel of analysis of the existing alignment between business
which is defined by the model for the conceptualization and thgocesses and software systems is essential in order to optimize
strategic management of information technology (called thfe effectiveness of software support, [3].
Strategic Alignment Model). This model describes the BIA in
two dimensions (Figure 1), [36]. Strategic couplingatggic fit) In [40], a framework for thespecification of requirements,
has external focus, directed towards the business environmgfénted towards company objectives is presented, taking into
and internal focus, directed towards administrative structuregecount the organizational context and that should enable IT
The second dimension, functional integration separates businggpartment to better understand the business objectives of the
and IT. Along with these dimensions, the model defifieur organization, with the aim that the ISystem better meet
fundamental domains: business strategy, information technologisiness expectations. The process of managing the procurement
strategy, organizational infrastructure and processes, apfautomotive company is presented as a case study to illustrate
infrastructure and information technology processes. Thegf approach.
domains should be harmonized in order to achieve alignment.
From ths model, four perspectives of alignment were derived . .
with specific implications for management practices (StrategyB. Enterprise Architecture (EA)
Execution, Technology Transformation, Competitive potential EA is a comprehensive approach to modeling organization
and Service level) [22]. archiecture. At first, it only applied to application development
but after that, it became a framework for modeling the entire
enterprise. In his paper [42], the author has presented challenges
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and vision for enterprise architecture for the next twenty yeatistentionaly called "Technology neutral" because it does not
Challengeswere related to manageomplexity of distributed define the implementation [20].
systems. Zahman EA was multiple perspectives approach.
Framework for applications known as TAM (Telecom
Zahman EA has had a major impact on the first attempt of tigplication Map) is designed to be used by all participants in the
U.S. Department of Defense to create an EA. This effort sftware chain of telecom company. eTOM provides a
known as the Techrat Architecture Framework for Information framework for telecom processes and TAM framework for
Managementi TAFIM, [39]. TAFIM EA gave promise of telecom applications, [19].
technical projects to be better aligned with business needs.
Consequently the US Congress passed an act in 1996, alsbelemanagement Forum changed the name NGOSS industry
known as the Information technology Managemi@aform Act, standard to Frameworx. All events related to the further
[6]. In April 1999, the CIO Council, which was formed by ClOsdevelopment  of this industry standard for the
(Chief Information Officer- responsible for major iT) from the telecommunications, members of TMF associations can follow
main state institutions has launched a project called the Feddhmbugh the wesite, [23].
Enterprise Architecture FramewofkFEAF, [37]. Nav ideas in
this paper were related to segmentation architecture gelar The organization ACORD (Association for Cooperative
enterprises. FEAF, in 2002yas renamed in FEA Federal Operations Research and Development), is formed by the
Enterprise Architecture. insurance companies all over the world, in 2006 defined
development strategy of the business architecture of insurance
TAFIM is then submitted to The Open Group, and thusompanies EA (Enterprise Architecture). The main result of this
transformed into a standard known as The Opemur activity is the ACORD Framework a framework that provides
Architecture Framework (TOGAF), [29, 38]. In 2005, EA FEAthe architectural basis of insurance companies to faster and easier
was dominant in the public sector, while GARTNER dominatedrepare and implement the changes necessary for a successful
in the private sector, [5, 11]. business in a dymic market, [21].

EA approaches, discussed above, are very different. TheACORD framework offers insurance companies a robust,
answer to the question "Which approach is liesta particular detailed, consolidated, and a complete set of models that support
company," is ambiguous. In [35] a comparison of thedeusiness process innovation, transformation and improving their
approaches is performed using 12 criteria, giving scoredb{4. efficiency. The five basic components of the mode| §24] : (1)
is the best score). According to this comparison, none of EPhe common vocabulary of terms that exist and are used in
approaches that are compared is complete, each of theiftshainsurance ecosystesBusiness Dictionary. The main purpose of
advantages and disadvantages and they are complementary. this dictionary is to improve communication through

standardization of business terms names and unambiguous

However, it appears that previously presented approachesntatual undestanding of work teamg2) Model of functionalities
EA are not sufficient to cover the domain of companiethat are basic in business of insurance companiBsisiness
providing ICT services. Thus, in the telecommunications sect@apability Model. This model provides multilevel decomposition
in the last deade appeared The New Generation Operatingf field of business up to the level of business processes. The
System and Software (NGOSS) program. NGOSS programsiness funatins are located on the upper levels of the
develops international association Telemanagement Forum, drerarchical decomposition and include all the standard features
it is an EA for telecom domain, [23, 32]. found in insurance companies) (Bformation model that is the

reference model for the implementation of enterprise applications

NGOSS is a reference architecture for the telecommunitsatioof insurance compaes - Information Model . This is the most
industry, [32]. It contains a set of frameworks which represedetailed model that represents a conceptual overview of the
the generic classification scheme for design of a complex domamsurance industry. It is based on UML (Unified Modeling
as the telecom domain, [18, 23]. Language) and covers all functional areas of the company and

ensures the communication of othEML, EDI and XBRL

A framework for business processeseTOM (Enhanced standard forms with ACORD standards; (4) Data model
Telecom Operations Map) defines all jorabusiness processesspecifically designed to meet the needs of enterprise data
within and outside the company, F17]. architecture of insurance companiePata Model. It represents

the logical level of entityelationship model and is used

The framework related to the company informatidmown as primarily as the basis of a physical model of relational database
SID (Shared Information and Data Model) provides @odel for data warehouse; (5) Comprehensive model of
comprehensive general information model for performingomponents that form business processes with a detailed
telecom activities in theompany, [32, 33]. definition of the interface and service in the entire chain of value

creation in ingrance companiesComponent Model.

A framework for system integration known as TNA
(Technology Neutral Architecture) defines the basic principles In [25], EA is defined as a set of concepts and practice, based
for the development of NGOSS solutions. Architecture ien a holistic view of the system, the principles and the common

language and long existing disciplines of engineering and
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architecture. The paper sets tB& as the architecture of the change. It is, for example, seen clearly ire tmoments of
whole company, including its IT. It also describes the ontologaunching a new product or inability to respond to new
necessary for holistic definition and representation afompetitive products.
architecture and highlights the significant challenges faced by IT
professionals, educators and reseasheFinally, it is High costs Due to the above, operating costs are inevitably
emphasized that EA is one of the most critical tools for th@gher with a very inefficient processes and a low level of-End
success of the organization and will take on an increasinglyEnd process automation. Financial éstments in the IT
important role as the requirements for speed, agility, synergsgctor are high. Nevertheless, the IT sector usually does not give
efficiency, quality and complexity are escalating. the required results; IT services cannot meet the business needs
of the company.
Ill.  FEATURES AND PROBLEMS OF CURRENT
OPERATION OF INSURANCE COMPANY Meeting the needs of top managementCo mpany 0 s

The methodological approach for the development of SYStem usually can not meet the neefifop management, such

flexible EA for the insurance industry, which is proposed in thi’%‘S:]c management of  objectives, mapagement of plans,
paper, has two main steps: analysis of the current state of ormance management, etc. Because it requires IT services to

compay and defining the new architecture of the organizatio e at a much higher level of abstraction. The overall conclusion

Enterprise architecture has four layers: business architectu‘?gz,the af‘a'ys's of the current stat.e 1S that_thertms.and IT are
application architecture, data architecture and technologic%q’orly mtegrate;d, developed. in isolation, which leads to
architecture. In this section we briefly present the results of &fcPlems of business and IT alignment.
analysis of the current state in the case study of an insurance
company, [31], and in the next sectidousiness architecture as IV." DEFINING BUSINESS ARCHITECTURE
the first layer of the new architecture is defined. Business of companies dealing with insurance is very
complex. In order to overcome this complexity and tdirge
In the step of the current state analysis, business procedures lagliness processes, which are many, the standard models for the
business dagments are studied, and interviews with the heads dbmain of insurance defined NGOSS and ACORD are used. A
organizational units were conducted. After, IT supports ahodel presents a pattern to specify the operations of the
business processes in the company were analyzed. The result ezaspany, which is engaged in servimgented businesses in the
precise and detailed specification of the company's businessurane industry. According to these models, the processes in
[31]. Below are tkb basic characteristics of an existing business.the company firstly are classified by similarity at the highest
level and then through gradual decomposition detailed
Business is not sufficiently well defined Technological specifications are obtained. Thus, business insurance company at
procedures are the most often, wadifined and documented for the first level é classification consists of three major functional
the current mode of operations. However, there is a tendency thegas (Figure 2):
they slowly change ral adapt to the rapid changes required.
Business processes are not formally specified in a standard § Enterprise Management
notation such as, e.g.. BPMN (Business Process Model and § DevelopmenManagement
Notation), [28], which would create the conditions for their ¢ Operation Management
proper automation by the IT sector.
Enterprise  Managementefers to joint activities of the
System technologiesare fragmented In the company, there company. This area is a common part not only in companies
are different software products from different manufacturergngajed in insurance industry but in many other ones.
operating systems, data negement, programming languagespevelopmentManagement an®peration Managemergre the
different user interfaces, different applications, and so oOBere of insurance companies business. For each of these areas a
Fragmented soligns in the current mode of operations, are thgrocess class can be further defined, representingaltes
constraint in the implementation of business processes. functional domains. Thegire unique in the system (only one is
defined). These functional domains according to the NGOSS also
Fragmentation of business processesMany business called "horizontal processes". In addition to the functional
processes are very fragmented and often isolated d@mains, the soalled "vertical processes" or processes-tend
organizational units. Business processes areptadato the end are defined. They are defil in terms of the point of view of
existing fragmented IT solutions and this is one of the reasons {@fers of the company and in the exercise of passing through
their fragmentation. In the company, there is no system f@prizontal processes (different functional domains).
business process management (workflow engine) as the
teChnOlOgical foundation for the implementation of the bUSineSSFigure 2 shows the three major functional areas and functional
processes, which is another reason why the processes ared@dhains (horizontal processes) dividingesk two areas. In
automated entb-end. addition, it shows the vertical (estd-end) processes

Problems of business adaptationFragmented processes and
system technologies, significantly affect the capacity to adapt to
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Development Management

Marketing

Development Development

Product |

Operation Management

Support and | [ Policy

_ Underwriting Policy Jaims
Readiness Acquisition

Administration| | Management

Marketing Management and offer:

- Marketing Srategy and Policy

- Planning product portfolio and offers

- Product development, supply

- Sales Development

- Marketing communications and product
promotions

Managing the development of services/
resources:

- Srategy and planning services (IT services)

- Srategy and planning resources (IT resources)
- Development and withdrawal services (IT
services)

- Development and withdrawal of resources (IT
resources)

1 | | L
Managing development of chain
partners:

- Srategy and planning of chain partners

- Development of the chain partners and

Qustomer Relationship Management (CRM):
- CRM support and readiness

- Performance of the market

- Managing user interfaces

-Sle

- Manage customers demand

- Risk assessment (UW - Underwriting)

- Retention and Loyalty

- Manage preparation of invoices

- daims Management

- Manage the information on the customer invoices
- Gonducting complaint (Aaim Handling)

- Calculation

Management operations of Services/ Resources:
- Management of IT services

- Managing IT Resources

- Logistics management

change management

Managing relationships with partners (external sales, reinsurance):
- Managing relationships with partners (P) - support and readiness
- Manage the choice of partners
- Reporting and management problems
- Management of the settlement and payment of P
- Management of interfacesrelated partners

— g 3 n

( )
Enterprise SFSIEQIC N Enterprise risk Management Knowlegge and
Management and annu management efficiency of researcl
planning enterprises Management
Financial and assets Managing stakeholders Human Resource
management and external relations Management
< J

Figure 2:Process map of insurance company (starting level)

Enterprise  Managemenincludes the following functional

1 Managing development of chaiartners

domains:

Operation Managementncludes the following functional

Strategic and annualgnning

Enterpriserisk management
Managemengfficiencyof enterprise
Knowledge and research management
Financial and assets management

Managing stakeholders and external relations
Human Resource Management

=4 =4 =8 =8 -8 -89

domains (horizontal processes):

1 CRMTi Customer Rel@nship Management
1 Management operations of Service/Resource
1 Management of relationships with Suppliers / Partners.

Endto-end processes related to the fieldavelopment

Managemenére classified into two major groups:

DevelopmentManagement includes the followingirfctional
domains (horizontal processes):

1 Marketing management
1 Management oflevelopmenService/Resource

1 Marketingdevelopment
1 Product évelopment.

Endto-end pocesses pertaining to Operation management
are classified into five major groups:
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a completely different view of the business that is orthogonal
with respect to functional domains. Besides, new dimensions,
such as: funkctional domains, etwend processes, for certain
class of services, etc.

Complex business architecture characterizey different
concepts, such as the functional domains, the-temhd

Business processes are forma”y definedoider of their Processes, subdomains and fUnCtiona”ty, non functional
automated transformation in accordance with MDD approad¢Rquirements, and so on. The software architecfapelication
[30]. One of the major problems in modeling and specification @tchitecturg must support all of these different concepts. Diee
business processes is the communication of business experts Withiness requirements dictate different categories of software
software engineers. It is therefore of utmost impuéa the that software architecture should contain.
choice of a common language and a methodology for modeling
business processes. The mastpdically oriented languagdsr

Support and readiness,
Policiescquisition,
Underwriting,

Policy administration,
Claims nanagement

=a -4 —a 8 9
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Abstract Introduction; Keerom regency is the most prevalenprovines namely West Papua (26.1%), Papua (18.7%) and East
malaria in Papua (17.7%). The control program launched sinseisa Tenggara (12.0%). A survey conducted by Ministry of
1963 were not able to decrease the prevalence. It is necessaryi@¢alth showed the average prevalence in Papua was 65.5%
find out the domiant malaria risk factors in order to enhance théiagnosed clinically) or 18.7% (smear examination). Among the
malaria control program. 29 regencies in Papua, Kear showed the highest prevalence
Methods: (82.1% clinically and 17.7% smear examinatifit))3].

A prospective cohort prognostic study followed 606 subjects The purposes of this study are to find out the dominant
for three months to find out the malaria dominant risk factorgialaria risk factors in Keerom in order to enhance the malaria
Prior to finding the dominant risk facgrbivariate analysis using control in Keerom. As much gmossible literatures from all over
chi square and multivariate logistic regression were used in thige malaria countries were used to collect the risk factors so they

study. could be used to find out the dominant risk factors in Keerom.
Results:

Among 15 identified risk factors (namebex, age, ethnic
group, education, duration of stay at Keerom, nutritional status, . METHODS

socio economicstatus, forest activity, drug prevention, using
insecticide, using insecticide treated nets, night time activit%
animals around the house, the distant of breeding places 3
health centers from housednly 6 risk factors considered as
dominant risk faairs. The dominant risk factors amocio
economic status (RR 1,430 95% CI 1,025995), night time
activity (RR 1,624 95% .C.I 1,030,561), sex (RR 1,543 95% ClI southern part of Jayapura which tise capital of Papud4].
1’11.6.2’133)' forest activity (RR 0,587 95% Cl 0’369_43)’ Keerom is divided into six districts (Web, Senggi, Waris, Arso,
nutritional status (RR 1,405 95% €,01#1,941) and duration of A5 Timur, Skanto). The regency is located in low land area 4 m
stay at Keerom (RR 2,519 95% CI 1,46340). above sea level. The climate and vieatare homogeneous all

Conclusion: . . . . over Keerom. Hence, climate and weather are not considered
There were 6 risk factors considered as dominant risk fath{ﬁving any influences in this study

in Keerom. Hopefully this finding could be used to enhance t@u
malaria control program in Keerom.

A prospective cohort study for 3 months was done. The data
ere analysed ith bivariate and logistic regression in order to
M4 out the main malaria risk factors.

Study area:
The study was carried out at Keerom Regency, Papua,
Indonesia. Keerom with 46,282 inhabitants is located in the

bjects:
Twenty five blocks census and 10 families in every block
census were chosen randomly from 6 districts. The average
numker of family member is 4.289, so that the number of
subjects chosen was around 1.000. However a total of 777
subjects were able to collect in this study.
A questionnaire inquiring for malaria risk factors was
I ndonesia was considered has the highest malaria prevaleadeninistered and physical and smear exation for malaria
and incidence in South East Asia. The population at risk wasre done to all subjects (including collection of body weight,
31,427,995 out of 244,420,912 people or 12.86% and causingei ght and wurine test for b H(
Malaria Mortalty Rate of 0.83/100,000. This number postedvere excluded from study and the remaining (606 subjects)
Indonesia as the third country after Timor Leste (4.90/100,00f)llowed for 3 months for prospective cohort study
and Myanmar (2.40/100,000). This condition could be Those considered as malaria risk factorssae age, ethnic
understood since the Annual Parasite Incidence of Indonesia wasup, education level, duration of stay at Keerom, nutritional
4.37/5 compared to Timor Lestand Myanmar which has the status, socio economic status, forest activity, drug prevention,
Annual Parasite Incidence of 43°8gand 10.2%/, respectively using insecticide, using insecticide treated bed néght time
[1] activity, animals around the house, the distant of breeding places
Based on clinical finding, the national prevalence of malariand Health Centers from house.
in Indonesia was 2.85%. This prevalence mainly contributed by 3

Index Terms Dominant risk factors, malaria

I. INTRODUCTION
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There are many ethnics group who lived in Keerom. Some distart of health center more than 500 m (23.4%). More than half
them are local people with several tribes and the others aepulation (67.3%) used ITN (Insecticide Treated Nets) and few
ethnics who came fromther part on Indonesia. For simplicity additional people were sleeping without bed net. As commonly
the ethnics in Keerom was divided in two ethnics group, thHeappens, animals around the house could protect against
Papuans (the local people) and Non Papuans (from other partafsquito bite esgrially the zoophilic anopheles and in turn
Indonesia). could prevent malaria occurrence. Without understanding of this

The nutritional status in this study was measured by age §howledge more than half people in Keerom breed their animals
5; 617 and18+ years), weights and heights according to WH@round their house (56.3%).
and Blossner et al5, 6]. Therefore in this study ages was  Most people have negative blood smear examinatftar 3
grouped into this manner. Nutritional status was defined as panonths followed up (80.2%) the additional people (19.8%) were
(under nourished and overweight) and normal. People in pgoositive. This finding slightly higher than the results of the
nutritional status prompt to easily getting malaria. former survey conducted in Keerom (17.704))

The socio economic status in this study defined as the To find out the dominant malaria risk factors, a bivariate and
amount of expenses per person per month with the cut off valeiltivariate analysis was done. The bivariate analysis showed
of IDR.280000 or $3.3[7]. that 10 out of 15 risk factors have p < 0.05 (Table 2). Those with

The education was influencing malaria occurrence as shops 0.05 could be further analyzed by backward stepwise
in Sulawesi (Indonesia), some countries in Africa and Vietnamultivariate logistic regression. However, only 6 risk factors
[8-11]. Thang divided the education level to None, Primargonsidered as the main risk factors connected to the malaria
school and Secondary school or higher. These levels of educatimecurrence (Table 3).
were used in this study as well.

Statistical analysis:

Data were douke entered, checked and cleaned. The data set IV. DISCUSSION
anal_yzed with Stgtigtical P_roduct for S_ervice Solutions (SPSS) Keerom is a new regency and gavelenty opportunities for
version 19. Descriptive statistics and-sljuare test were used O vorks. Many people came to Keerom from other part of Papua

test for significant difference (p<0.05). A logistic regression wag,y |nqonesia for work. Almost all of them were susceptible to
used to cay out a multivariate analysis for the malaria ris‘ﬂnalaria and have no immunity at all. Therefore malaria

factors. prevalence in Keerom was very high. Several effoasehbeen

Ethical consideration: . . done to control, however the prevalence still very high. The last
The study was approved by the ethical committee of Facu'&érvey done in this area reveal the prevalence of 173[% he

Medicine Hasar?ud.dm Umversﬂy, Mgkassar, Indonesia. Tr}ﬁain effort to eliminate malaria in Keerom was media campaign,
fundamental principles of ethics in research omman prevention against mosquito bite such as insecticide, TN
p?ggggsrr:ss V"x::g gipstle(l)ie;hr?gg{;%“t ta?ﬁciSt:r?ti. ;—:g iﬁi?gq bsecticide Treated Nets) and Indoors Residual Spraying.
Eonsent was sought from them or tﬁeir Iggal representative: Some aspects havg to be taken into cons_lderatlolnposmg
. o . Rk factors analyzed in the study. In addition the risk factors
N_obody was coerced into the study af?d i '”d""_d“?'s wished Fave to be chosen statistically and based on the literatures. There
withdraw, they were allowed to do so without prejudice. were 10 out of 15 risk factors could be found using chi square
test as shown in Table 2.
If female factorconsidered as reference, it showed that male
Ill.  RESULTS likely 1.543 times having malaria than female. This finding was
There were 777 people in the study, but after checked theworrespond to the former study in Pap8h
malaria condition with blood smear examination, 171 people The Papuans commonly practicing subsistence agriculture
excluded from the study. The cohort started with 606 negatiaed exploit forest product, yet the Non Papuans who are
smear exanmation people who were then followed up for 3ransmigrated from Java mostly work as government official and
months to check their malaria condition again. as peasant in the forest. The Papuans is mesistant to malaria
Among the 606 participants (Table 1), 72.4% wer¢han the Non Papuarjd2]. This condition was in relation with
represented by Non Papuans and mostly above 18 years of &lge.duration of stay in endemic area and the immunity against
Keerom is new developed regency and inhabitgd 76.6% malaria. Accordingly people who were stayed longer than 2 years
people who stayed no longer than 2 years. Most of the peoplePapua were more resistant to malaria than those who were
worked as government officials especially the Non Papuans astdyed less than 2 yeafl3]. In this study, ethnic groups
only 23.1% as forest workers either as peasant or hunter. Peapasidered as a risk factor. Non Papuans has higher prevalence
whose living expenses under IDR.280000 were 25.9% and ttien Papuans. It could be understood since the Non Papuans,
rest considered living above the poverty line. In total 32.2% @fho came from noendemic area, has low immunity agsin
the population were in poor nutrition status (under nourished andhlaria than Papuans unless they already stayed longer in Papua
overweight). Keerom still a remote area surrounding with jungl¢l2].
accordingly only 8.1% people have night time activity. Duration of stay in Keerom has a big influence in malaria
The eavironment factors in relation with malaria occurrence wereccurrence as shown in Table 2. This finding very much
the distant of breeding places and the distant of Health Centerctirespond to the study of Barcus e{H}] where immurty to
house. The distant of breeding places that was less than 500@nalaria is the main factor influencing malaria occurrence.
from housing (22.8%) considered at high risk. Similarly the
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The other risk factor was education level. The educatichank the people who participated in the study and population
level together with knowledge and behavior gave a biiying in the study area.
contribution to malaria occurrenc€8, 9, 11]. The lower
education level should have the higher malaria prevalence, but
this stugy showed the other way round (Table 2). This situation REFERENCES
could be happened since many others factor influenced e \wHo: world Malaria Report 2010. 2010.
malaria occurrence in Keerom and have to be analyzed furthery;) pepkes RI: Report on Basic Health Research (RISKESDAS) 2007. Jakarta:
Many studies showed that nutritional status influenced the MOH Indonesia; 2008.
malaria occurrence dnvice versa[l4, 15. Poor nutritional [3] Depkes RI: Report on Basic Health Research Papua Province 2007. Jakarta:
status prompts to high occurrence of malaria than the normal MOH Indonesia; 2008.
nutritional status, as shown in this study (Table 2) andl BPS:Papuain Figure. BRSatistics of Papua Province; 2010.
correspnd to the former study in Pap[g]. [5] WHO: WHO Child Growth Standards Length/heigor-age, weighfor-
The other risk factor is socio economic status. There is a 5 #ENorengl weghlorheight and body mass nderage
relationship between raia and socio economic statjiss-17]. Development; 2006.
In Vietnam and some other countries the main malaria risk factg] software for assessing growth and develeptnof the world's children.
was poverty[11, 17]. In this sudy the lower socio economic Geneva: WHO, 2010 [http://www.who.int/childgrowth/software/en/ ]
status more likely to have malaria occurrence 1.430 times th&h BPS: Data and Poverty Information 2007. In: Badan Pusat Statistik; 2007
the higher socio economic status (p=0.038). [8] Amiruddin R, Sidik D, Alwi A, Islam N, Jumriani, Astuti P, SYafruddin:
According to Thang, malaria prevalence was higher in Socioeconomic Fact@nd Access to Health Services for Malaria Control in
. . Mamuiju District, West Sulawesi Indonesia. Asian Journal Of Epidemiology
people who have forest activifg1]. In this study we found that 5015 52541,
th_e prevalence _Was lower in people who have not forest aCt'V'W} Guthmann J, Hall A, Jaffar S, Palacios A, Lines J, Lla@oentas A:
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. Malaria Journal 2008, 7:28.
and why this study not correspond to the former study bY _ ) _ _ _
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Table 1 Baseline characteristic of the study population

19

Study population n = 606 n %

1 Ethnic groups

- Non Papuans 439 72.4

- Papuand 167  27.6
2 Sex

- Female 328 54.1

- Male’ 278 459
3 Age groups

- 0O-5years 18 3.0

- 6-17 years 81 134

- >18years 507  83.7
4 Duration of stay

- < 2years 464 76.6

- >2years 142 234
5 Education level

- None 76 12.5

- Primary school 207 34.2

- Secondary school or higher 323 53.3
6 Socio economic status (based on the expenses per person per months

- <IDR.280,000 157 25.9

- >IDR.280,@0" 449 74.1
7 Forest activity

- Yes 140 23.1

- No” 466  76.9
8 Night time activity

- Yes 49 8.1

- No” 557  91.9
9 Drug prevention

- No 378 62.4

- Yes” 228  37.6
10 Using insecticide

- No 335 55.3

- Yes” 271 447
11 Using Insecticide Treatedets (ITN)

- No 198 32.7

- Yes” 408  67.3
12 Animals around the house

- No 265 43.7

- Yes” 341  56.3
13 Nutritional status

- Poor 195 32.2

- Normal” 411  67.8
14 Distant to breeding places

- <500m 138 22.8

- >500m’ 468  77.2
15 Distant to health sereés (health centers)

- >500m 142 23.4

- 250500 m 132 21.8

- <250m’ 332 548
16 Blood smear examination

- Positive 120 19.8

- Negative 486 80.2

*)Reference

Table 2 Risk factors, bivariate analysis
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Variades Blood smear examination p RR 95% ClI
value
Positive Negative Min Max
n % n %
Sex
Male 68 245 210 755 0,008 1,543 1,116 2,133
Femalé) 52 15,9 276 84,1
Age
0-5y 4 222 14 77,8
6-17y 18 222 63 77,8 0,804
>18y*) 98 19,3 409 80,7
Ethnic groups
Non Papuas 95 216 344 784 0,006 1,446 0,966 2,163
Papuas®) 25 15,0 142 85,0
Education level
None 11 145 65 85,5 0016
Primary school 31 150 176 85,0 '
>Secondary schot)l 78 24,1 245 75,9
Duration of stay
XKmyears 107 23,1 357 76,9 0,000 2519 1,462 4,340
>2years) 13 9,2 129 90,8
Nutritional status
Poor 48 246 147 754 0,041 1,405 1,017 1,941
Normat) 72 175 339 825
Socio economic status
< IDR.280000 40 255 117 745 0,038 1,430 1,025 1,995
> IDR.280000 80 17,8 369 822
Forest activity
Yes 18 12,9 122 87,1 0,019 0,587 0,369 0,934
No*) 102 219 364 781
Drug prevention
No 72 19,0 306 81,0 0,549 0,905 0,653 1,254
Yes") 48 21,1 180 78,9
Using ingcticide
No 57 17,0 278 83,0 0,056 0,732 0,531 1,008
Yes") 63 23,2 208 76,8
ITN
No 30 15,2 168 84,8 0,045 0,687 0,471 1,001
Yes") 90 22,1 318 779
Night time activity
Yes 15 30,6 34 69,4 0,048 1,624 1,030 2,561
No*) 237 34,8 445 65,2
Animals around the
house
NoO 54 204 211 796 0,754 1,063 0,763 1,453
Yes") 66 194 275 80,6
Breeding placeslistant
Xpnn Y 38 275 100 72,5 0,009 1,572 1,125 2,196
>500 m*) 82 175 386 825
Health centes distant
>500 m 30 21,1 112 789 0.898
250500 m 26 19,7 106 80,3
< 250 m*) 64 19,3 268 80,7

Table 3 Backward stepwise logistic regression of the malaria risk factors

20
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95% C.lL.fol
EXP(B)
B S.E. Wald df Sig. Exp(B) Lower Upper
Step £ Socio economic status(1) .389 257 2298 1 130 1476 .892 2.442
Night time activity(1) 717 358 4009 1 .045 2.049 1.015 4.136
Sex(1) 599 216 7665 1 .006 1.820 1.191 2.780
Education level 1979 2 372
Education level (1) -271 .386 .495 1 .482 .762 .358 1.624
Education level (2) -359 263 1864 1 .172 .699 417 1.169
Forest activity(1) -363 .321 1280 1 .258 .696 371 1.305
ITN(1) -325 257 1594 1 207 .723 437 1.196
Breeding places distant(1) .238 267  .791 1 374 1268 .751 2.141
Nutrition status(1) 631 229 7582 1 .006 1.880 1.200 2.947
Duration of stay(1) 1.091 .331 10848 1 .001 2.977 1555 5.698
Constant -2.747 391 49447 1 .000 .064
Step 2 Socio economic status(l) .483 .234 4266 1 .039 1.621 1.025 2.563
Night time activity(1) .753 355 4498 1 .034 2124 1.059 4.262
Sex(1) 597 .216 7.641 1 .006 1.817 1.190 2.774
Education level 2274 2 321
Education level (1) -311 .383 .660 1 417 733 346 1.552
Education level (2) -377 261 2080 1 .149 .686 411 1.145
Forest activity(1) -402 318 1599 1 .206 .669 359  1.247
ITN(1) -303 256 1398 1 .237 .739 447 1.220
Nutrition status(1) 613 228 7.231 1 .007 1.846 1.181 2.885
Duration of stay(1) 1.120 .330 11527 1 .001 3.066 1.606 5.855
Constant -2.722 390 48838 1 .000 .066
Step 3 Socio economic status(1) .492 233 4453 1 .035 1.635 1.036 2.583
Night time activity(1) 721 351 4229 1 .040 2.057 1.034 4.090
Sex(1) .614 215 8150 1 .004 1.848 1.212 2.816
Forestactivity(1) -537 305 3.107 1 .078 .584 322 1.062
ITN(2) -332  .250 1.755 1 .185 .718 439 1.172
Nutrition status(1) .562 225 6.260 1 .012 1.754 1.129 2.724
Duration of stay(1) 1.210 .325 13.869 1 .000 3.354 1.774 6.340
Constant -2.902 373 60.3€9 1 .000 .055
Step 4 Socio economic status(1) .479 232 4243 1 .039 1.614 1.024 2.546
Night time activity(1) 725 352 4252 1 .039 2.064 1.037 4.112
Sex(1) .608 214 8.042 1 .005 1.837 1.207 2.796
Forest activity(1) -652 292 4979 1 .026 .521 294 924
Nutrition status(1) .564 224 6.326 1 .012 1.757 1.132 2.726
Duration of stay(1) 1.219 324 14123 1 .000 3.384 1.792 6.391
Constant -2.978 .370 64941 1 .000 .051

a. Variable(s) entered on step 1: Socio economic status, Night timngéyac®ex, Education level, Fore
activity, ITN, Breeding places distant, Nutrition status, Duration of stay.
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Thai Tertiary -Levels Students with Different Genders
and Levels of Vocabulary Proficieny
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Abstract The present study aims to examine the vocabulary learning strategiesyethply Thaitertiary level students with
different genders (female/male) and levels of vocabulary proficiency (high , moderate and low) . The VLS questionnaire w
employed to elicit the data from 905 Thai EFL students studying in the Northeast of @h&leta analysis involved descriptive

statistics, an Analysis of Variance (ANOVA) and the-shjf uar e t est . The results reveal ec
proficiency level affected their overall VLS use, use of VLSs by the category and thiduadlistrategy levelsThe variation patterns
of studentsédéd VLS use were found in relation the two variab

Index Terms vocabulary learning strategies, gender, vocabulary proficiency

I. INTRODUCTION

I n the sphere of second language learning, vocabiday indispensable part of the four language skills. Without vocabulary, the
skills of language learning including reading, writing, speaking and listening may not be successfully achielradg(Z2010).
Mastery of vocabulary is very important fa2 learners as vocabulary can support them when they communicate in the target
language. L2 learners who lack vocabulary knowledge may find it difficult to find the right words to communicate in the targe
language. They may, however, express their meawith gestures and mere sounds. English vocabulary skill is considered a
necessary skill that students studying at the tertiary level need to be equipped with, since so many textbooks aadsigmetiin

be read are written in English. According Baba (2009), L2 learners are aware that their limited vocabulary will hinder a good
quality of writing. They perceive the importance of vocabulary knowledge to their writing performance. When languagealearners
assigned to write a composition, vocaylis a necessary tool for them to complete the task. If the learners have enough vocabular
items in their repertoire, they will be able to choose the right words to convey the meanings and their ideas in wriioge, T2
learners need to have safént vocabulary knowledge so that they can perform at levels that are required for them to succeed.

AVocabul ary |l earning is one of the major challengesiatgleat
(Ghazal 2010, p. 841t is a continual process of encountering new vocabulary items in meaningful and comprehensible languac
contexts (Harmon, Wood and Kiser, 2009). Further, it is a more complex process than simply memorising the meanings of wo
because it encompass&eing, hearing and using words in meaningful contexts (Bintz, 2011; Daniels and Zemelman, 2004). In th
context of English teaching in Thailand, some Thai EFL students are taught to repeat the English words spoken and reemorise
wor ds & s p e lingdim gteaahing methedavhich seems to be passive (Khuvasanond, Sildus, Hurford and Lipka, 2012). Th
may account for the inadequacy of vocabulary knowledge among some Thai secondary school students, which is then passe
through their tertiarfeve education. However, there are other students who can tackle the vocabulary problems on their own. The
seem to have sufficient vocabulary knowledge and are considered better English language learners. For these studanys, vocat
learning strategiesV(LSs) may help facilitate their vocabulary learning; as has been asserted by Nation (2001), a large and ric
vocabulary can be acquired with the help of VLSs.

In the context of instruction in English as a foreign language in Thailand, a small numbesearich works have been carried out
to investigate the studentsd VLS use. One research wtory k ¢
investigation into the types of VLSs that have been reported without any variables nak@tdount. Other research works by
Siriwan (2007) and Suppasetseree and Saitakham (2008%dthave
a limited number of investigated variablé& empirical research work in the area of 84.has been carried out in a wider context as
in a tertiary level. The present study seeks to fill out the gaps by examining how tex&lrgtudents of different genders and levels
of vocabulary proficiency deal with their vocabulary learni@gecifically, the present study aims to answer 1) What is the frequency
of the VLSs reported being employed by tertiary level students of different genders and levels of vocabulary profici&nby aimel
studentsd choices of V L D gswo ineestigated vagables? lif they md, What aeecthe onainl patiegns af
variation?
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. RESEARCHELABORATION

A. Terms Used in the Study

-Vocabulary Learning Strategies (VLSSs)
The term o6vocabulary | earning st diagtaetigns ersmental ppotessesthat Thai studgnts s
studying at the tertiary level report employing in order to facilitate their vocabulary learning with the purpose of gnimircin
vocabulary knowledge.

-Tertiary-Level Students
The terndevdlsteudermatryd refers to undergraduate students who |
four types of institutionsvhich arethe institutions offering formal education mainly for the tertiary level. They are public/autonomous
public univesity, private college/ university, Rajabhat University and Rajamangala University of Technology.

-Studentsé Vocabulary Proficiency
The term 6éstudentsd vocabulary proficiencyd refers +tigh the
medi um and | ow proficiency. The st ude ronstrictetl wsabulay praficiency test.e r e

B. Participants

As the population under this study was the students studying in the four different types ofdnsti(88 institutions) offering
education for the tertiary level in the Northeast of Thailand, a stratified random sampling was employed to ensureritsat stude
studying in different types of institution would not be excluded. A total of 905 students frat bf 33 institutions participated in
the studyThe distributions of students within gender were 261
vocabul ary, t h esuggestddiby Mads&ne(t988as emplaydil to clasygifthe students into high, moderate and low
vocabulary proficiency levels based on the scored obtain through the vocabulary proficientyriestt hi s t echni que,
scores were divided into three equal groups, the top scoring third, théersmuting third and the bottom scoring third. Thus the
proportion of the participants with high, moderate and low proficiency was well balan8éd,#205,308 students, respectively.

C. Instrument

In the present study 2 research instruments were eeghldlge VLS questionnaire and the vocabulary proficiency test. In the
guestionnaire, a 4 point rating scale in which 6éneS8Sadbd w
6al ways or al most al waoyeldo callectsthe slatao The rdain &1sS items weseansodifiedrinorh Intaraprasert
(2004) and Siriwan (2007). A few VLS items were modified from Schmitt (1997), Pemberton (2003) and Wink & Adulh (2007). 4(
strategies altogether were singled out from the Vph&mposed by thescholars mentioned above. Some were adopted without
modi fication (16 items), while the others were adamdisteacy ( 2 4
of the questionnaire. The reliability estimate based on 905 studétite whole set of VLS items was .94. Reliability was also
estimated for VLS items in each of three analytic categories; DMV, EKV and RKV. Based on 905 students, these reliabitég meas
were .81,.88 and .86. Therefore, the reliability estimate ofvti@e set of VLS items as well as the items in each of the categories
was considerably higher than the acceptable reliability coefficient of .70, which is the rule of thumb for research prapoisel
and Wallen, 2000).

With regard to the vocabulary gficiency test (VPT), Thornbury (2007) has suggested that to construct any vocabulary test, the

various aspects of word knowledge must be involved. The V
aspects as possible, for exampl@syd association, synonym, antonym, polyseme, vocabulary in contexts of sentences, paragraph
and entire passages. I n the VPT, a variety of test fieo,r mat

multiple-choice, matching theght meaning, finishing the sentence, word substitution, multptice paraphrasing and géiting.
In selecting the acceptable test items of the VPT, the content validity, test reliability, level of difficulty and theopower
discrimination of thedst items were taken into consideration. In terms of the content validity, the VPT was accepted by 5 experts
the field of English |l anguage teaching as appropr isaftthetesto b
formas and test tasks.

In order to check the test reliability, level of difficulty and the power of discrimination of the test items, the dr&flof V
containing 77 items were administered to 180 students whose characteristics were similar to those wrenuhsstjaipated in
the main stage. Splialf method was employed to estimate the test reliability of the VPT. The result of tHeatfptitocedure was
0.78 which was above the acceptable criterion of 0.7 for test reliability as suggested by FnagwWellen (2000). In relation to the
l evel of difficulty and the power of discrimination dotd t h
measure the item difficulty and the power of discrimination of the test items inRfieQhly the test items which met the criterion
value of 0.20-1.00 for the level of difficulty and 0.20.80 for power of discrimination as suggested by Garrett (1996, cited in
Castillo, 1990) were accepted to be used as final test items in the6®RUL of 77 test items were acceptable; however, 60 items
were needed to be used in the test the studentsdé vocabul a

E. Procedure

The VLS questionnaire, as well as the VPT was administered to 905 participants from 11 educationahninistite VPT was
administered first, followed by the VLS questionnaire.

F. Analysis

Data obtained through the VLS questionnaire were analysed at three different levels: 1) overall VLS use; 2) use of sdrall VL
the three main categories, includirfgetDiscovery of Meaning or Other Aspects\dcabulary ltems (DMV), the Retention of the
Knowledge of NewlyLearned Vocabulary Items (RKV) and the Expansion of Knowledge of Vocabulary (EKV)3)amsk of 40
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individual VLSs. Descriptive statistics (meand i ts S. D.) was employed to describe
VLS use and use of overall VLSs by the category level. An analysis of variance (ANOVA) was performed to assess theawverall m
frequency score of the strategy used iratieh to 1) gender and 2) vocabulary proficiency. If there was a situation in which the
researcher obtained significant differences among the variables with more than two levels, like levels of vocabulangyrtfeie

the post hoScheffe's testvas performed to pinpoint which pair was significantly different. The-suiare testvas performed to

examine the significant variation patterns in studentsd
vocabulary proficiency. Forthehi:s quar e test facilitated by SPSS program, 't he
consolidated into fAlow strategy useo0 category, whil e d&he

consol i dat eat & gyt ou sfiend gchatseégor y.

lll.  FINDINGS

Findings are presented according to the three different levels of data analysis; the overall VLS use, use of VLSséyndia thre
categories and use of individual VLS use. Each of the three levels is presented iWldcabg t o st udent sd gend
vocabulary proficiency, respectively.

31 Variation in the Studentsd Reported Overall VLS Use
Table 1. Summary of the Studentsd Reported Overall Reporte
Variable Number Mean S.D. Sig. Level Variation Pattern
Female 644 2.29 40
1.Gender Male 561 517 4 P<.001 Female > male
2 Vocabul High 302 2.44 .39
'p?gﬁcigr?cry Moderate 295 2.20 .38 P<.001 High>Moderate, High>Low
y Low 308 2.13 40

As indicated in Tabl e 1 VLSE bsevafied sgnificantlycagcorading to gegnded Eha mead frequeneyr
scores of female and male students were 2.29 and 2.17, respectively. That is, the female students reported employing V
significantly more frequently than their male counterpartsvierall VLS use. In respect of the vocabulary proficiency level, the
ANOVA results reveal that the frequency of student sdltsofver
post hoc Scheffebds t e svbcahularypeoficiency dmpaloyedsvt Ss dignificargly nwiie fragueitly tham those
with moderate and low proficiency levels with the mean frequency scores of 2.44, 2.20 and 2.13, respectively. Howeviicamb sig
differences in the use of VLSs were fouretkeen those whose vocabulary proficiency levels were moderate and low.

32 Variation in the Studentsd Reported Use of VLSs by the
Table 2. Variationin he St udent s o6 RbymeoDMVRKY andEKYV Gdtegovids Scsording toriéler

Strategy Category Female (n=644) Male (n=261) Sig. Level Variation Pattern
X S.D. X S.D. Pattern of Variation
1) DMV 2.52 .49 2.41 .52 P<.01 Female > male
2) RKV 2.12 A1 2.01 46 P<.01 Female > male
3) EKV 2.36 43 2.23 46 P<.001 Female > male

Table 2 reveals that significant variations were found according to gender. Female students reported employing VLS#lgignifica
more frequently than their male counterparts in all three categories.

Table 3. Variationinh e St udent s 6 R eptherDM¥, RKVuandeEK\ GategolieS according to Levels of Vocabulary
Proficiency

High Moderate

Proficiency Level (n=302) (n=295) Low (n=308) Sig. Level Variation Pattern
Strategy Category X S.D. X S.D. X S.D.
1)DMV 2.72 48 241 A7 2.34 A7 P<.001 High>Moderate, High>Low
2)RKV 2.25 A2 2.04 40 1.97 43 P<.001 High>Moderate, High>Low
3)EKV 2.50 43 2.26 42 2.21 43 P<.001 High>Moderate, High>Low
The ANOVA results in Table 3rpesent significant differences in the mean

categories according to the students6 vocabul ary pdemsfwittc i en
high vocabulary proiency employed VLSs significantly more frequently than those with moderate and low vocabulary proficiency
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levels in DMV, RKV and EKV categories. However, no significant differences in the use of VLSs were found between those wit
moderate and low vocalauly proficiency levels in all three categories.

33 Variationint he Student sd Repd®lkSsed Use of I ndividual
Table 4. Variation in the Studentsd Reported Use of I ndiuvi
Individual VLS use % of high use(3 or 4) Observed)X
Used more by female (12 VLSs) Female Male

81.2 74.3 ¥ =5.3¢

1.EKV7 Attending classes of every module regularly to expand knowled

of vocabulary items 70.7 49.0 ¥ =37.84"
2.DMV5 Using a dictionary to discover the meaning or other aspect 64.3 55.2 )(2 =6.5!
vocabulary items

3.EKV13 Singing or listening to English songs to expand knowledge of 55.2 475 )(2 =4.6¢

vocabulary items

_— | | 50.2 21 | X¥=4.7¢
4.DMV6. Asking friends to discover the meaning or other aspects of
vocabulary items 45.2 36.8 ¥ =53¢

5.EKV15 Practicing vocabulary translation from Thai into Esfgjland vice —_ .
versa to expand knowledge of vocabulary items 42.1 34.9 X2 =4.0C
6.RKV 8 Associating p|ctu_res to vocabulary items to retain knowledge o 39.0 29.5 )(2 =721
newly-learned vocabulary items

7.DMV7 Asking teachers to discover the meaning or other aspects of — .
vocabulary items 3.7 295 )(2_5'5'
8EKVASt udying vocabulary section i — :
of vocabulary items 37.0 245 )(2_12'92
9.EKV10 Watching English programme channels or listening to English
radio programmes to expand knowledge of vocabulary items
10.EKV11 Surfing the Internet especially tinebsites for vocabulary
learning to expand knowledge of vocabulary items

32.9 24.1 ¥=6.77
18.6 8.8 ¥=13.47

11.EKV 6 Doing extra English exercises or tests from different sources,
as texts, magazines, internets, etc. to expand knowledge of vocabulary i
12.RKV 14 Recording the wats/phrases one is learning and playing thet
to oneself whenever one has some spare time to retain knowledge of ne
learned vocabulary items

Used more by male (1 VLS) Male Female

1.RKV 4 Looking at real objects araksociating them with vocabulary iten 32.2 241 )(2 =0.2¢
to retain knowledge of newdiearned vocabulary items

Note : *P<.05, ** P<.01, *** P<.001

Table 4 reveals that a greater percentage of female students reported significdrgttyuse of 12 VLSs than their male
counterparts. Meanwhile, a greater percentage of male students reported significantly higher use of 1 VLS thanldgheir ferr
counterparts. It isi.ooking at real objects and associating them with vocabulary itemeethin knowledge of newlgarned
vocabul a@@RkV 4)Amengghé 13 VLSs of which significant differences were found according to gender, 2 VLSs were
reported high frequency of use by more than 50 percent of the female and male students. [leseAnt t endi ng cl as
modul e regularly to expanEKVR {DMVb5eaddg Si nfgi nmgcabul asyent agis 6 «
knowl edge of EWAIHY.bul ary itemsob
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3.4 Variationint he Student sé6 dRidupléybSs ed Use of I n
Table 5. Variation in the Studentsd Reported Use of
Individual VLS use % of high use (30r4) |  Opserved)
Used more by Hi>Mo>Lo (Positive 27 VEP Hi Mo Lo
1.EKV 7 Attending classes of every module regularly to expand knowledge of | 87.4 77.3 73.1 %:20- .t i
vocabulary items -
2.DMV5 Using a dictionary to discover the meaning or other aspects of vocab| 76.2 62.4 54.9 )6:30- 95
items -
762 | 565 | 523 | X=41.53
3.EKV13 Singing or listening to English songs to expand kieolge of vocabulary .
items 745 | 546 | s06 | X=41.26
4.DMV 4 Surfing the Internet to discover the meaning or other aspects of 69.9 | 484 | 458 ¥=42 .07
vocabulary items .
. . IS 662 | 495 | 438 | X=33.06
5.EKV 12 Watching an Englisispeaking film with subtitles to expand knowledd i
of vocabulary items 619 | 427 | 390 ¥=36.83
6.DMV 6 Asking friends to discovahe meaning or other aspects of vocabular) ¥=67.14
items 58.3 32.9 27.9
X=10.9!
7.EKV 15 Practicing vocabulary translation from Thai into English and vice v¢ 57.9 47.5 45.5 i
to expand knowledge of vocabulary items ¥=34.95
8.DMV 2 Guessing the meaning from contexts, such as a single vocabulary, 55.6 37.3 33.4 ]
grammadical structure of a sentence to discover the meaning of vocabulary iter )é:18_ 1*
9.EKV 3 Studying vocabulary items from advertisements, public relations, noti 52.6 39.7 360 ]
traffic signs, etc. to expand knowledge of vocabulary items %:31 .76
10.DMV 3 Guessing the meaning fromrdexts, such as pronunciation and real 48.0 29.2 28.9 ]
situation to discover the meaning of vocabulary items %#6_38
11.RKV 8 Associating pictures to vocabulary items to retain knowledge of Rew 4r.7 32.2 28.9 i
learned vocabulary items %:50 .03
12.EKV 10 Watching English programme channels or hiétg to English radio 45.7 | 261 205 i
programmesto expand knowledge of vocabulary items ¥=18.73
; ; ; 45.7 34.2 29.2 .
133EKV4 St udying vocabul ary section in ]
vocabulary items ¥=54.45
14.RKV 7 Connecting newlf ear ned vocabul ary ite 43.4 20.3 19.8 %:35 86
experierme to retain knowledge of newlgarned vocabulary items ) :
15.RKV 9 Associating the target word in English with a word that sounds simil )6261 24
Thai language to retain knowledge of nesdprned vocabulary items i
16.RKV 5 Using new words in writing ¥=19.76
17. RKV 6 Associating newlylearned vaabulary items with previouslearned 41.1 22.7 21.4 i
ones to retain knowledge of newlyarned vocabulary items ¥=21.44
18. RKV 12 Using vocabulary items to converse with teachers of English or 38.1 16.6 13.6 ]
native speakers of English to retain knowledge of ndedyned wcabulary items )621 12
19. DMV 8 Asking other people or native speakers of English to discover thg 36.4 234 21.8
meaning or other aspects of vocabulary items =5 25
20.RKV13 Memorising with or without a word list to retain knowledge of newly 36.1 224 21.1 )
leamed vocabulary items o —
21. EKV2 Reading different types of different English printed material e.g. 354 21.4 21.1 )é_17'78
leaflets, brochures, textbooks, or newspapers )g:ll. 27
22 RKV 11 Using vocabulary items to converse with friends to retain knayeed| 34.4 24.1 16.9
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of newly-learned vocabulary items .
23. EKV1 Playing English games, such as scrabble, crossword puzzles to ex 33.8 21.4 20.5 %:35-78
knowledge of vocabulary items
24. RKV 10Reviewing previous English lessons to retain knowledge ofyrewl| 30.8 21.4 20.1
learned vocabulary items
25. RKV 1 Saying or writing the word with its meaning repeatedly to retain 24.5 13.2 7.5
knowledge of newljlearned vocabulary items

Table 5. Variation in the St udrdimtodéveldFoé\paabutary Brofitiengond f | ndi vi

Individual VLS use % of highuse (30r4) |  opserved)
Used more by Hi>Mo>Lo (Positive 27 VLSs) Hi Mo Lo

26. RKV 17 Grouping words together according to the similarity of negsi 24.2 13.9 13.0 )6216-52
pronunciation, spelling or any other aspects that can link the words to be
grouped together to retain knowledge of nelglgrned vocabulary items - ;
27. RKV 2 Saying vocabularitems in rhymes to retain knowledge of newly 15.2 10.5 8.8 %:6 St
learned vocabulary items

Mixed :Used more by Hi>Low>Mo (9 VLSs) Hi Lo Mo

1.DMV 1 Guessing the meaning by analysing the structure of words (prefix] 52.0 32.1 28.8 )6210. 22
roots and suffixes) to discover the améng of vocabulary items .
2.DMV 7 Asking teachers to discover the meaning or other aspects of 46.4 38.6 34.9 x=8.5
vocabulary items -
3.EKV 8 Learning words through literature, poems and traditional culture t{ 42.4 195 17.6 %:58-81‘

expand knowledge of vocabwaitems )8_7 34
4.EKV11 Surfing the Internet, especially the websites for vocabulary learni  39.1 32.1 28.8 -
expand knowledge of vocabulary items .

5.EKV 6 Doing extra English exercises or tests from different sources, suc| 38.7 27.9 24.4 %:15' 84
texts, maganes, internets, etc. to expand knowledge of vocabulary items )@28 01
6.EKV14 Listening to English lectures, presentation, or English conversatiq 37.1 21.4 20.0 - -
expand knowledge of vocabulary items )624- 28
7.RKV4 Looking at the real objects adsociating them with vocabulary iten] 36.4 23.1 19.7 .

to retain knowledge of newdiearned vocabulary items %:8 .9

8.RKV 14 Recording the words/phrases one is learning and playing them| 20.9 14.0 12.5
oneself whenever one has some spare time to retain knowledge wfleamied .
vocabulary items %QO.52
9.EKV 9 Taking an extra job or getting trained by the companies where ong 19.2 9.4 8.1
use English, such as tour offices, hotels, etc.

Note : *P<.05, ** P<.01, ** P<.001

The chisquare resultsimabl e 5 reveal that the significant wvariati ons:¢
according to vocabulary proficiency | evel can be préSsant edc
O6mi xed?©o.

The firstvar i ation i s positive or O&6Hi >Mo>Lo085d. This pattern ir

proficiency reported significantly higher use of 27 VLSs than those with moderate and low vocabulary proficiency levais2 Am
VLSs of which significance differences were found, 11 VLSs were used to retain knowledge ofleewnwbd vocabulary items
(RKV), 9 VLSs were used to expand knowledge of vocabulary (EKV) and 7 VLSs were used to discover the meaning or other aspe
of new vocablary items (DMV). Of the 27 VLSs with significant differences as positive variation pattern, 4 VLSs were reported with
the high frequency of use by more than 50 percent of students with high, moderate and low vocabulary proficiency lewsse They
OAhtdeng classes of every module reguEKVI7),YUso ngx mamd cknowlac

meaning or other asgedtVsShging ovlistaniagta Englishysongsttoeenpar@ knowledge of vocabulary
item(EKV 13)ando Sur fing the I nternet to discover (DMha. meaning or
The second variation pattern is mixed or 6Hi >Lo>Mo05b. Tt

vocabulary proficieng reported significantly higher use of 9 VLSs than those with low and moderate vocabulary proficiency levels
Among 9 VLSs of which significance differences were found, 5 VLSs were used to expand knowledge of vocabulary items (EKV),
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VLSs were used toetain knowledge of vocabulary (RKV) and the other 2 VLSs were used to discover the meaning or other aspec
of new vocabulary items (DMV).

IV. DISCUSSIONS

Use of VLSs and Gender

In the context outside Thailand, gender differences have been taken intoccens at i on t o study in rel
Many previous research studies found the relationship bet
Marttinen, 2008; Skiang, 2009; Zhiang, 2010; Cengizhan, 2011 and Alhaysofi§2). In the Thai context, gender differences have
received | ittle attention as a factor that might hakeyfawors st
t hat is shown to have af f ec tveatthasfemale stodentséemplole8 VLSS sgnificahtly enord i
frequently than their male counterparts in overall VLS use, the three main categories and the individual strateghdefietlings
are consistent with Siriwan (2007) who discovered that ferstaidents in Thailand employed VLSs with greater frequency than their
male counterparts.

The first possible explanation can be made based upon the innate characteristics of female and male brains. Femaleseand mal
of equal intelligence; however, dl are likely to operate differently as they seem to use different parts of their brains to encode
memories, sense emotions, solve problems and make decisions (Zaidi, 2010). According to Zaidi (2010), certain chanadteristic
brain play important fes in female and male learning processes and language development. Regarding the regions of the brain 1
play important roles in visual processing and storing language and personal memories, apart from being bigger in visturted, the
and the tempar | areas of the cortex are more precisely organise
and predisposes female students as a whole to be more strategic vocabulary learners than their male counterparts.

Another possible exptetion might be attributable to the female and male cognitions. Males and females have different cognitiv
profiles (BaronCohen, Knickmeyer, and Belmonte, 2005). Concerning a visual link to learning, male learners tend to rely more ¢
pictures and movingbjects for word connections than female learners (Gurain, 2006). One VLS which is directly related to visua
connectionsiso Looki ng at real objects and associ at i n g-ledrnecvocabulary h
i t gRKY 4). Not surprisingly, it was found in the present study that male students reported employing this VLS significantly mor:
frequently than their female counterparts. On the other hand, females were found to be better than the males in (Bavahskill
Coen et al.,2005) Some VLS items in the VLSO Jawisng oomawriet
with its meaning repeatedly, 6Saying vVvocab ulTaer bgtterivermainskiin i n
female than male students which is used in vocabulary learning may explain why females employed a greater variety and a hi
frequency of VLSs than their male counterparts.

A popular belief is that females are better L2 learners than males. ilf pmbably resulted from the development of more
effective social interaction skills and strategies in female than male students (Hall, 2®il&) VAskig teathers to discover the
meaning or ot her a s pwas engployedf significdly anbre fregiuently hy females sbudents than their male

counterparts at i ndividual strategy |l evel. Ther e claase Uit hg
vocabulary items to conver sems towcohvhrse fwithi eaches @f English brmagtive\speakard of |
Engl i sho, 6Asking other peopl e or native speaker s Thefmore Eng

effective social interaction skills and strategies in femad timales could be another possible explanatory factor for the observation
that females employed more variety and at a greater frequency of VLSs than their male counterparts.

More possible explanation for the significant differences that were founa iknttage between gender difference and learning
style. Learning styles may result from personal disposition, choice, previous learning experience and are not wholhdinoate a
completely fixed (Hall, 2011). Females show a higher preference for aulitoning styles (Sabeh et al., 2011). Males are likely to

learn less by listening. Many VLSs in the present study rely on aural skills, sictWast chi ng Engl i sh pr ocg
listening to English radio programm& Wat c hi ng -speakigErfgllimshwi th subtitl esb, O0Rec
| earning and playing them to oneself whenever one hgshe s

c o nv e r auwitoiy-orienbed learning style preferred by fdmatudentsnight be the explanatory factor that contributes the more
variety and greater frequency of VLSs that are used.

We might say that VLSs play a significant role in assisting students to develop vocabulary skills and gender differences :
obviously connected to the differences between male and female use of VLSs. English language teachers need to understand a
aware of the differences between female and male VLS use and their unique development in vocabulary learning processes.
exampé, male students might not be able to gain greater benefits from vocabulary learning processes that require verbal repetit
cooperative learning, oral and aural practices as much as female students. However, practice with visual connectiorise needs
introduced and supplemented for male students as they seem to respond better with this learning process.

Use of VLSs and Vocabulary Proficiency

Vocabul ary knowl edge has received attention by Q@onsaerable us
research works support the | ink between studentsd vocabpul a
Kafipour and Abdullah, 2009; Kafipour, Yazdi, Soori and Shokrpour, 2011; Waldvogel, 2011; and TilfarliogRozayed/ik, 2012).
The findings of these previous studies have revealed the differences in VLS use between students with high and low vocabu
knowledge. The findings of the present study are consistent with the previous research works mentioned ledcsteiderits with
high and low vocabulary knowledge reported employing VLSs differently. The possible factors are discussed below;
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The first possible explanation is that the students who already have a high vocabulary proficiency are presumablivatede mot
According to Ushioda (2008), good |l anguage | earner s atamle mo
choices, to engage in action, and to persist §withlighvocabulady ( p
proficiency reported high use of 36 VLSs than those with moderate and low vocabulary proficiency. This implies that bigéryoca
proficiency students are likely to have personal motivation that drives them to engage in adienaviors regarding vocabulary
| earning and persist in these actions or behaviors Iyore
correlated with their VLS use (Fu, 2003; Marttinen, 2008). Motivation is considered one lofabessential variables on which good
language learning depends (Rubin, 1975). In the present study personal motivation is assumed to be one of the faetotsghat dr
vocabulary proficiency students to employ VLSs significantly different from maslarat low vocabulary proficiency ones.

Another possible explanation for the higher use of VLSs by students irphigh f i ci ency group is thei
styles are moderately strong habits rather than intractable biological attributéshands t hey can be modi fi
1987, p.10). Chapelle and Roberts (1986) point out that good language learners are flexible to adapt their learniting stgkedto
of a given situation or task, while less successful language learaedesalikely to adapt when specific need arises and more likely to
persist with a particular style. It can be clearly seen by the VLS use at the individual VLS level that students witbathiglaryo
proficiency seem to be more adaptive in employauhhiques or strategies to deal vocabulary items than those with moderate and
low vocabulary proficiency levels.

More possible explanation is the high awareness of vocabulary learning of students irpeofidigncy group. When taking a
closer look athe individual VLS level, it was found that a greater percentage of students with high vocabulary proficiency than thos
with moderate and low vocabulary proficiency levels try to put themselves in an environment where they can learn viteaisulary
suchas6 Pl aying English games, such as scrabbl e, c EKE, s d n g
vocabulary items to converse with teacher of English or native speakers to retain knowledge-dfeeaviyn v oc aRKW ar y
12), aThadk ibng an extra job or getting trained by the company
(EKV 9). Moreover, the higiproficiency studentss try to make use of the resources, including human and material resourpes to he
facilitate their vocabulary learning. It can be seen that a greater percentage of students with high vocabulary prefigighawn |
those with moderate and low vocabulary proficiency levels reported significantly higher use of the VLSs, for examydek,i n g
friends to discover the meaning or other aspects of vocabularyGtems D M Xdkihg, teaahers to discover the meaning or other
aspects of vocabulary ite@s ( DMB6 Y , 6 Surfing the Internet to discoemngbMV4).he n
The high awareness of vocabulary learning in higbabulary proficiency students might provoke their high frequency and a variety
of VLSs that are used.

V. CONCLUSIONSAND IMPLICATIONS

The present study examined the VLSs employed by-femhiar vy | ev el student s. I't was fou
three levels of VLSs use. The results may shed some lights in terms of gender thabgeedérLS strategy training should be taken
into consideration. English language teachers ldhsupplement instructions to their male students with strategies dealing with
picturereliance, visual connections as they respond well with these learning skills. The female students should be enam&raged tc
VLSs that make full use of oral, aliend social skills as they have high possibility of success in learning with these skills. In terms
of vocabulary proficiency, it was found that | evel Fhebigh voc
proficiency grop reported employing VLSs significantly more frequently than the moderate angréayws. The two latter groups
should be encouraged to &@are of how VLSs can help them increase their vocabutaoggeover,they should be motivated to make
use of the rasurces including human and material resources to help facilitate their vocabulary learning. In addition, they should |
introduced to be more adaptive when dealing with the vocabulary items.
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Monitoring the Biomass Production in Two Venerid
Clams
Ampili,M
" Department of Zoology,N.S.S.Hindu College, Changanassery,Kottayam,Kerala,India

Abstract The biometrybiomass production, density and the sex  Ashtamudi Lake, located in Kollam district, is the second
ratio of two edible venerid clamsPaphia malabaricaand largest estuarine system in Kerala, India. It has a water spread
Meretrix castaand the hydrologic parameters of the clam beds afea of about 32 kimThe lake is located between latitud& 8-
Ashtamudi Estuary were monitored for one year. The results 2" N and longitude 781" i 7641°E. The main basin is about
the study indicated that the migty and distribution of these 13 km long and the width varies from a few 100 m to about 3
clams were influenced by salinity. The largest Paphia clams wdae. The estuary remains connected to the Arabian Sea
obtained in November and the Meretrix clams in April. Irthroughout the year.
P.malabaricathe tissue mass production increased from July to
December and irM.casta from April to December. In both 1.2.Clam collection and analytical methods
species the male and female sex ratio was found to be 1:1. The Randommonthly samples were collected from the clam beds
P.malabaricawas denser thall.castain the estuary. Increased of the estuary for a period of one year. The clams collected were
biomass production, percentage edibility and nutritional valuéisansported to the laboratory and kept in aerated habitat water for
were recorded highest during the monsoon seashme( twenty four hours for defecation. Thirty clams were taken
September) indicating the best time for harvest to keep theonthly for kbometric measurements. Hundred randomly
fishery sustainable. selected clams were sacrificed monthly to observe reproductive
state and to determine the sex ratio. Quadrate (0.25m X 0.25m)
Index Terms Biometry, biomass production, densityl.casta, samples were taken monthly from the estuarine bar mouth to the
P.malabarica sexratio. upper reaches to analyseetldensity and distribution of the
clams.

I. INTRODUCTION 1.3. Biometric measurements

olluscs are soft bodied, heterogeneous groups of organisms Length, preadth _and d_epth of individual clams were

inhabiing a wide variety of environment. Clams are one o _easured using vernier cal_llpers with O.lem accuracy. The
the important varieties of molluscs. These are commercial tance between the anterior and posterior extremities of the
important from the point of view of its nutritional value and a ell in adirection para_llel to the ventral margin was recorded as
sentinel organism reflecting the environmental pollution. Th@e tc_)ta_l Iengt_h. T_he dlstance_between the umbo an(_j the _ventral
density and distibution of these organisms are controlled b);nargm in a direction perpendicular to th(’f’ anteposterior axis
seasonal changes in environmental factors. The sustainability"6t> recor?e(:] as breadlth. Thehgreart]est d|stal:|ce b(latwe((jan the ﬁ”ter
the clam fishery depends on the management of wet land and §Hgaces odtde twc()j var\]/ei_r\]/v en they are kept closed toget (;ar_
prudent harvesting practiced there. Despite the fact that advan®@f recorded as depth. The measurements were expressed in
researches havéeen initiated towards problems related t&entlmhetres.l iah iaht d iah q
fishery, scant attempts have been made to monitor bioma SI-II— € .to;c]a weig t,dwet "‘.‘eactj we|ght, Yy meatov(\gilg L an
production in edible venerid clams. Two commercially importan% ell weig ts were determine .to the near_est 0img In an
venerid clams,Paphia malabaricaand Meretrix casta were electonic ba_lance. The tOt"’.‘I weight or the l've. clam we|ghts
selected for the study. These aveotimportant clam species were determined after washing off sediment particles adhering to
forming vast beds in thé estuaries of Malabar Coast (Statbt " the shell. The clams were cut opened tissue was removed from
coast) in India. The clams were exploited from the estual)® she_II, washed W'_th distilled water, wiped with tissue paper
throughout the year with a ban in fishery from November nd weigled. The weights were recorded as the wet Wel_ght. The
February clam meats separated from the shells were kept in hot air oven at

The present work was carrieditoto study the biometry, 80°C until constant dry weight was obtained. After_removmg

biomass production and sex ratio in two edible claRephia meat the s_heII weights were recorded. Al the_ weights were
malabaricaand Meretrix castain the Ashtamudi Lake and the €XPressed in gramghe volume of whole organism and shell

hydrologic factors affecting their density and distribution. were measured to nearest 0.1 ml using displacement method
4 g ¢ y (Quale and Newkirk, 1989). Percentage edibility was estimated

by adopting the method of Venkatraman and Chari (1951).

Il MATERIALS AND METHODS Number of individuals per square meteas noted as density.

1.1. Area studied 1.4. Hydrologic parameters
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The hydrologic parameters such as salinity, dissolvezD.504g in April and the minimum weight of 7.179 g in
oxygen, pH and temperature were estimated by standddécember. The highest wet tissue weight of 2.412 g was
methods. Salinity was determined by Mdfmudsen recorded inPaphia malabarican August and foMeretrix casta
argentometric titration method (Strickland aRdrsons, 1968), it was 3.765 g in April. Theolwest values of wet tissue in Paphia
Dissolved Oxygen fixeth situwas analysed in the lab following were recorded in February 1.196 g and in Meretrix it was 1.593
modi fied Winklerds met hod "( SntMaickc khe walues of arg tissudveeigh @mnged, betvie@n@® $25 .
was measured immediately after collection using a portable g in March and 1.93g in July in the case of Paphiaviémetrix
meter . Temperature of the water was recorded wsingercury casta the weight of dry tisse ranged between 0.689 g in
filled Celsius thermometer. February and 1.604g in April (Figure 6). The total volume values

The results were subjected to suitable statistical analysanged between 2.605 ml in March and 5.573 ml in July in
using statistical package for the Social Sciences (SPSS 2P#phia and in Meretrix it varied between 4.383 ml in December
version).The correlation analysis was conducted to determiaad 12.43 ml in April. The shell volume val in Paphia
correlation between the hyalogic parameters and the biologicalmalabaricaranged between 1.33 ml in March and 2.97 ml in
parameters. The Analysis of Variance (ANOVA) was carried oduly .Where as in the case Mleretrix castait varied between
to determine the variance in the mean values of pmdiemical 2.04 ml in December and 6.52 ml in April (Figure 6).
parameters and biological parameters of two clam beds. The sex The values of height, length, width (Figure 7) revealed that
ratios were tested using céguare test. All statistical proceduresin Paphia malabaricathe smallest clams were recorded in
were carried out at 5% level of significance. December and the largest clams in November whereas in

Meretrix castathe largest clams were obtained in April and the
smallest clams in December. The maximum value of percentage
lll. RESULTS edibility in P.malabaica was recorded in August (31.5) and for

The temporal variations in the hydrologic parameters of ﬂM.castait was (26.01%) in December. The minimum percentage

clambeds during the study period are represented in figures 1et‘3'b'|'ty ve_llue Qf 20.67°/c(P.m_aIabar|ca) and 16.76%M.castg
4. The average monthly vakiein salinity (Figure 1) of the were obtained in February (Figure 8). . .
Paphiabed ranged between 10.515 ppt to 31.195 ppt and in the Tabl_e- land Tab"? I represents the sex ratio Fiaphla_
Meretrix bed it was found to vary between 10.793 ppt to 29.2 alabaricaand Meretrix cas@arespectlvely. In bth the species
ppt. The values of dissolved oxygen (DO) (Figure 2) in th e male and female sex ratio was found to be 1:1.
Paphia bed showed variation from 2.2457t185 mg/l where as
in the Meretrix bed it varied from 3.597 to 10.179 mg/l. THe P
values of water (Figure 3) ranged between 17.8.36 in the IV." DiscussioN
Paphia bed and 7168.35 in the Meretrix bed. The temperature  The two venerid clamsPaphia malabaricaand Meretrix
ranged between 2€ and 3YC in both the clanbeds (Figure 4). casta, forms vast clam beds in Ashtamudi Lake. Both these
Correlation studies revealed that the salinity has highkstuarine clams were found to tolerate a wide range in salinity.
significant negative correlation with dissolved oxyge@.456) Paphia malabaricabed is distributed up to the barmouth whereas
and water P (-0.216). The density ofPaphia malabarica the Meretrix castaoccupies the middle region of the estuary.
exhibited significant positive correlation with salinity Similar pattern in distribution of two clams in the estuary were
(0.218).The dissolved oxygen of the clam beds showed highigported earlier (Appukuttaet al, 2002). During the $V and
significant positive correlation with water™p(0.518) and N-E monsoon seasons, when salinity was low, more shells were
negative correlation with temperatured.48). The dissolved present in the collection of both the species. This showed that
oxygen showed significant positive correlation with density dbwering of salinity by fresh water intrusion due to heavy rain
Meretrix casta(0.228) and significant negative correlation withcausel mortality of clams. This indicates that both clam species
density ofPaphia malabaricg-0.227). The temperature of waterprefer higher salinity.
indicated highly significant negative correlation with(p0.328). The biometric measurements showed that in both the clam
The analysis of variance showed no significant variation in thepecies all measurements were found to increase from April to
values ofsalinity, g' and temperature between sites. ANOVANovember. Largest specimens were observed guxiovember
revealed significant variations in the mean values of dissolvédthe case of Paphia whereas the largest Meretrix species were
oxygen between sites (p<0.001). observed in April. On observing the tissue mass production, it
The Figure 5 depicts the density (numbéj/raf the two was evident that ifPaphiathe biomass production is increased
clam species in the estuary. The density ofnslaexhibited a from July to Decmber. This season correlated with
steady increase from December to May. The clam densijameogenesis inPaphia malabarica In Meretrix castatissue
decreased from June to October. The maximum density wasss production was found increasing from April to December.
recorded in May and the minimum in Octoldovember. The The increased wet and dry tissue weight during the reproductive
clam Paphia malabaricawas denser than the claMeretrix season reflects the accumulation of biochemical nutrients in the
castain the egtiary. body. Whe population density is considered, tHeaphia
Results of the biometric measurements @®&faphia malabaricapopulation is denser thakleretrix casta The best
malabarica andMeretrix castaare represented in figures 6 to 8.time to harvestPaphia malabaricaremains during monsoon
In Paphia the maximum value in total weight (9g) was recordegason (Jun8eptember). It coincides with higher caloric value,
in July and the minimum value (5.27g) was recorded in Marchigh condition index antligh percentage edibility ( Ampili and
Whereas inMeretrix castathe maximum weight recorded wasShiny,2012). Kumariet al (1977) observed higher values of
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protein content inMeretrix casta from the estuary during and Biochemical Constituents Raphia

monsoon |r?d|ca}t|n_g harvest season. In blyalve species, t_)gst term malabarica(ChemnitL.IJAFST,2012,pp.119.
fOI’ har'vestlng IS just before spawg perlo.d'when condition [2] APHA. Standard methods for the examination of water and waste water,
index is at peak (Pehardet al, 2007). Yildiz et al (2011) American Public Health Association, Inc. Washington D.C.2002.
observed that the Oyst@strea edulishowed seasonal variation [3] K.K.Appukuttan, T.S.Velayudhan, P.Laxmilatha, V.Kripa, P.S.Alloyacious,
in the condition index, meat yield and biochemical composition. '\A/L?]/tmod,d_GL-Sl-(Gayattrl,and | K-/?.Naraslmharzﬁlaml Lesourcesm thet §
H H H H H Shitamudl Lake, a lropical estuary In southern india: management an
Xe .Ialsvoplned rt1hat Lhe |dequ. permgnf ftheir haryest is from conservation concerMar.Fish.Infor.Ser.T & E.Se2002. No.174.
pril to UQU,SIW en the con |t|'0n.|n exwas maX|mum. ﬁ] L.K.Kumari, M.D.Rajagopal, and S.Vijayaraghavan. Some aspects of
Observations on the sex I.’atIO in both the species ShOW?d that piology and biochemistry of the backwater clameretrix casta (
the male and female sex ratio was found to be 1: 1, that is the Chemnitz) Mahasagar Bull.NIO.1977,pp,157163.
males and females are equally representélderpopulation. This [5] M. Pehar da, C.A. Richardson, I . Ml ad
i i ilibri i J.Bolotin and N.Vrgoc. Age, growth, structureMbdiolus barbugrom the
_shows .that the popglgtmns are in equilibrium wher_e in Adriatic, Mar.Biol,, 2007 pp 62538,
inbreeding and competition for mates does not occur. This aI% . I
indicates that even if a portion of the potential spawnina stock | D.B.Quale, ad G.F.Newkirck, Farming bivalve molluscs methods for study
n '_ . p . : p o p 9 and development. In.P.A.Sandifer (ed.) Advances in World Aquaculture
left in the population, there will still be fdization. Eventually Volume.1.World Aqua.Soc.and IDRC. 1989
this recruitment will translate into recovery of stocks provideff] J.D.H. Strickland and T.R. Parsons. A practical hand book of sea water
that sustainable exploitation of the resources is practiced in the analysisBull. Fisheries Res. Board Caf968,pp,16811.

area. [8] R.Venkataraman and S.T. Chari. Studies on oysters and clams: Biochemical
variations.Ind. Jour. Med. Res1951,pp, 533541.

[9] H.Yildiz, S.Berber,S.Acarli and P.Vural. Seasonal variation in the
condition index, mdayield and biochemical composition of the flat oyster
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Conditions: Condition Index, Percentage Edibility

Salinity in ppt

W Paphiabed ™ Meretrix bed

P<0.01
Figure 1: Salinity variations in the clam beds
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Dissolved oxygen in mg/l

M Paphiabed M Meretrix bed

P<0.01
Figure 2: Dissolved oxygen variations in the clam beds

pH of water

M Paphiabed M Meretrix bed

P<0.01
Figure 3: Variations in the water p” of clam beds

Temperature in °C

B Paphia bed ® Meretrix bed

P<0.01
Figure 4:Variations in the water temperature of clam beds

WWW.ijSrp.org


http://ijsrp.org/

International Journal of Scientific and Research Publications, Volume 4, Issue 3,2044ch

ISSN 22563153

. 2000

£

= 1500

a

=

£ 1000 -

z

w 500 -

£

s 0+

B N A e T O S Sy

< & @ ¢ R @oe éoe, @96 \),b(*\ &,bc\
= - W& Y & &6
c 3 0" & & Y@
g & Q9

H P.malabarica ™ M.casta

Figure 5: Density of clams in the estuary
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Figure 6: Weights of clams collected

35

WWW.ijSrp.org


http://ijsrp.org/

International Journal of Scientific and Research Publications, Volume 4, Issue 3,2044ch

ISSN 22563153

14
12 A
AN
E [\
£ 3 N
a
E 4 - ﬂ\/-
2 -
0 T T T T T T T T T T T
P PR ST SR
v (8 o QO\\ QQSJ \"~ <<<8,
Months
- P malabarica total volume P.malabarica shell volume
- N.casta total volume = M.casta shell volume
Figure 7: Volumes of clams collected
4.5
4 /\
£ 3.5
g 3
e 2.5 W
g 2 N
g 1.5 / e )’—\vf_
a 1
0.5
0 T T T T T T T T T T T
S R VLN ¢ Q c.')\ TR A A
FTEFEFFOFFFEFSITS
@ ‘7\~) '\Q' Oé Q% (5(/ ?‘é &Q‘
Months
= P.malabarica height === P.malabarica length
= P malabarica width = M.casta height
= M.casta length = M.casta width

Figure 8: Shell morphometry of the clams collected
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Figure 9 :Temparal variations in percentage edibility

Table I: Sex ratio ifPaphia malabarica

37

SEX _ RATIO
MONTH MALE | FEMALE | INDETERMINATE TOTAL | M:F
MARCH 30 40 30 100 01:01.3
APRIL 48 45 7 100 01:00.9
MAY 47 50 3 100 01:01.1
JUNE 46 50 4 100 01:01.1
JULY 45 49 6 100 01:01.1
AUGUST 47 51 2 100 01:01.1
SEPTEMBER 48 52 ; 100 01:01.1
OCTOBER 46 54 - 100 01:01.2
NOVEMBER 49 51 : 100 01:01.0
DECEMBER 46 54 : 100 01:01.2
JANUARY 48 50 2 100 01:01.0
FEBRUARY 25 27 48 100 01:01.1
TOTAL (N) 525 573 102 1200
% 4375 | 47.75 8.5 100
Table Il: Sex ratio itMeretrix casta

SEX  RATIO
MONTH MALE | FEMALE | INDETERMINATE TOTAL | M:F
MARCH 42 58 ] 100 01:01.4
APRIL 48 52 ] 100 01:01.1
VAY 45 55 ] 100 01:01.2
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JUNE 40 42 18 100 01:01.0
JuLY 45 53 100 01:01.2
AUGUST 56 40 7] 100 01:00.7
SEPTEMBER 56 44 - 100 01:00.8
OCTOBER 47 53 - 100 01:01.1
NOVEMBER 49 51 - 100 01:01.0
DECEMBER 44 51 100 01:01.2
JANUARY 45 49 100 01:01.1
FEBRUARY 26 25 49 100 01:01.0
TOTAL (N) 543 573 84 1200

% 4525 | 47.75 7 100
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Evaluation of the Vegetative and Yield Performances of
Groundnut (Arachis hypogaea Varieties Samnut 10 and
Samnut 20 Treated with Sodium Azide

Animasaun, D. Al, Oyedeji, S!, Azeez, M. A>and Onasanya, A. O

!Department of Plant Bioby, University of llorin, llorin, Kwara State, Nigeria
2Department of Pure and Applied Biology, Ladoke Akintola University of Technology, Ogbomosho, Oyo State, Nigeria

Abstract Dry seeds of groundnuAfachis hypogaeavarieties Groundnut is a nutritive crop with approximately 25%
Samnut 10 and Samnut 26btained from the Ministry of protein and about 46 50% oil. The skin of groundnut is rich in
Agriculture, llorin, Nigeria were treated with sodium azidevitamin B and it is used as a base ingredient for cosmetics. It also
concentrations (10, 20, 30, 40 and 50 mM) to evaluate tipeovides important ingredients in numeroususigies for sweet,
vegetative and yield performances of the varieties in responsede-cream, coating, peanut butter and bakery products.
treatment. Low concentrations (BD mM) promoted fast Groundnut protein contents is of high biological value as it
germination, though germination, percentage germination andntains more protein than meat, about two and a half times more
seedling survival decreased with increased in concentratiotisan eggs and far more than any other vegetable foomkpex
Highest vegetative growth was induced by 50 mM concentrati@ya bean and yeast. The residue of the extraction process is used
2-week after sowing (WAS) and correlations were established commercial groundnut cake which is a concentrate feed for
performances of the two varieties in relation to differenivestock and poultry. The nuts are eaten raw or after roasting as
concentrations of sodium azide. The plant vegetative tragsacks. The green leaves or shoot makes excellent fedder
evaluated at 4WAS, 6WAS, and 8WAS showed significandeay for animals [4], [5].
responses to different treatment concentrations. Highest Though, groundnut is an economic crop with lots of
performance was obtainedt 50 mM, the trend which was industrial potentials and capacity to fit into the array of crops for
sustained till maturity. Early maturity was achieved in all théood security and poverty eradication among the teeming
concentrations applied and quantitative vyield parametepepulation of the poor rural farmers, tkheop is faced with a
evaluated were highest among 50 mM treated plants. In generalmber of challenges that has contributed to its decline and low
the performances of the two varieties wepmimal in responses production in sukBaharan African. Low yield, abiotic stress, pest
to 50 mM concentration and both varieties (Samnut 10 amahd diseases are major problem facing the crop [6], [7], [8]. Crop
Samnut 20) responded similarly to sodium azide treatment iofiprovement through conventional thed of breeding may not
different concentrations. These findings suggest that sodilme able to create desire variability on which a robust breeding
azide can be utlised to create variability among exsti programme could be built. Also, groundnut as a self pollinating
germplasm for improving vegetative and yield parameters ofop naturally would have less variability in its gene pool and
groundnut. thus limiting the number of natural veties for which breeders
could screen and exploit for improvement purposes.
Index Terms Arachis hypogaea, early maturity, percentage Crop improvement by mutagenesis has been applied in a
germination, seedling survival, sodium azide number of crops for yield improvement, creation of new
cultivars, stress and drought tolerance, disease resistandéerand
horticultural or floriculture purposes [9], [10], [11], [12]. Induced
I. INTRODUCTION mutations have been used to improve major crops that are mainly

: : . ted by seeds [13], [14] and to introduce novel genetic
he peanuts or groundnulrachis hypoga€egis a species in propagate . )
the legume family (Fabaceae). It is an important oilsee}ﬂa”ab'“ty in ornamental crops. Effects of Sodium &z@h crop

legume grown worldwide and is known by many other |0C£Iants has earlier been reported some decades back [15].

names such as earth nuts, pea nuts, goober peas, monkey nutsThe present study attempts to evaluate the effects of different

and pig nuts [1]. It is grown both for domestic market and foq.onc’entrations of sodium azide on growth and biological yield of

export. The world grondnut production was estimated to peWo varieties of groundnut commonly grown in Nigeriawill

35.367 million metric tons in 2011/2012, and the word groundna{so assess and compare the responses of the varieties to sodium

exports totals approximately 1.25 million metric tons in 2012”.‘2|de concentrations based on th_e Se?d"”g and .ngth
Rprameters of the groundnut. This is with a view to determine the

possibility of sodium azide becoming a suitable candidate for

by Nigeria the fourth ittmand the | t prod in Africa.
y Nigena te Touih posityand e 'argest proiicer in Amca generation of additional variability in the varieties studied.

Groundnut is the S most widely grown crop in the stBaharan
Africa behind maize, sorghum, millet and cassava, where it is
grown exclusively for domestic use, either for consumption or as
cash crop for smallholderriaers [2], [3].
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. MATERIALS AND METHOD mM treatment showed good germination effect on both varieties,

Dried Seeds of groundnuts Samnut 10 and Samnut 96rmination days however ebame longer with increased
varieties obtained from Kwara State Ministry of AgricultureCOncentration. Percentage ~germination declined as the
llorin, Nigeria were used for this investigation. Téeeds (nuts) concentration Qf spd|um azide INCreases (Fig-1a and 1b). ,
were exposed to different concentrations of freshly prepared 1he quantitative characters studied 2 weeks after sowing
sodium azide solution (10, 20, 30, 40 and 50 mM) for 6 hrs. Th@WAS) showed increase in plant height with increase

control seed for each of the varieties were soaked in distildgatment concentrations and with respect to the control plants;
water for 6 hrs. After, the seeds treated with sodanide were plant height was positively affected with different concentrations

thoroughly washed in running tap water for ten minutes @f sodium azide. In Samnut 10, plant height was highest with

remove excess exudates and chemicals from the seeds. Also @M treatment with average height of 7.33 cm, while other
control seeds were removed from distilled water and air dry fgPNcentrations and control produced averagely 5.67 cm plant
about 20 minutes. The treated seeds along with the camérel  N€ight. Also, highest height of (6.82 cm) was recorded with 50

plated in lunch boxes padded with filter papers soaked in distill while other treatment concentrations and control ranges
water (10 seeds per box) with labels corresponding to t tween 4.8%7 6.00 cm with control plant producing the least
treatment for germination studies. Daily germination observatidfiant heightof 4.67 cm among the Samnut 20. The trend was

was made until maximum germination was achieved on tfie 1gimilar for number of leaves, leaf length, leaf breadth and petiole
days after sowing. Number of days to germination angngth performance of the two varieties. Different pattern of
percentage germination were determined. responses to treatment concentration were recorded by the

The pot experiment was conducted at Botanical gardefprieties in terms ofumber of branches (Table 1). Table 2
University of llorin, llorin, Nigeria. Pot studies were undertakef€vealed the Correlation coefficient showing the relationship
with two seeds sown in a pot (42 cm36 cm planting bags) between Samnut 10 and Samnut 20 based on plant height at two

filled with sandy loam soil. Five replicates were made for each Y{€€KS after planting by concentrations of sodium azide.
the treatment concentration and control which were arranged At 4 6 and 8 weeks after sogn(4WAS, 6WAS, and

along in a Randomized Complete Block Design (RCBD) |ay0L§WAS), effect of sodium azide treatments on plant height and
with 0.5 x 0.5 m spacing. Effects of the mutaigechemical were number of leaves were highest among the 50 mM plants while 10
evaluated on seedling survival, number of leafs, number ghd 20 mM concentrations recorded the least performance with

branches, leaf length, leaf breadth, plant height and petidfSPect to control in terms of plant height and nundideaves

length. These data were collected every fortnight but number YPond the two varieties (Fig. 2, 3). The results of mean
days to flowering, number of days to maturity and hemof ~Ccomparisons for the vegetative characters considered at 10 and

pod/plant were determined at maturity. 12 weeks after sowing (10WAS and 12WAS) showed significant

Data obtained from parameter above were subjected SPONSes of the varieties to different concentrations of sodium

Analysis of variance and the means were separated using Dun@4}f€ & summarized in Tables 3 and 4.
Multiple Range Test (DMRT) at 0.05 probability level. Evaluation of both fruit and nut parameters (Table 5) showed

Correlations among the treatmembncentrations were also different patterns in performance and responses of Samnut 10
analyzed. and Samnut 20 to different concentrations of sodium azide. Early

maturity was obtaineamong the chemically treated plants; the
number of days to maturity reduces as the concentration
. RESULTS increases. Highest average number of pods (76.00 in Samnut 10
) ~and 54.66 in Samnut 20) was obtained from 50 mM plant.
The results showed different responses of the two varietiggntrol plants produced 60.33 and 37.66nber of pods per
studied to different concentrations of sodium azide iBjant in Samnut 10 and Samnut 20 respectively. In addition,

germination studies, growth and yield parameters evaluat%ight of 100seeds was highest among 50 mM plants for both
Seed colour, shape and tendwvere the same before and after thggieties.

treatments were applied. More than 80% of the seeds germinated
within 7 days after planting in lower concentrations of 10 and 20
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Fig la: Effect of sodium azide concentrations on mean number of days tergnination of Samnut 10 and Samnut 20
groundnut varieties

120 -

100 -

1 -

80 I

I I B Samnut 10
60

Samnut 20
40 - m Column1
20
0 I T T T T T 1

Control 10mM 20mM 30mM 40mM 50 mM

Fig. 1b: Effect of different concentrations of sodium azide on Percentage germination of Samnut 10 and Samnut 20
varieties of groundnut.
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Table 1: Effets of Sodium azide on quantitative characteristicA.dfypogaegSamnut 10 and Samnut 20) two weeks after

sowing
Plant Height Number of Number of Number of Leaflength Leaf width Petiole
Variety (cm) leaf Branch leaflet (cm) (cm) length (cm)
Samnutl0 Control 5.67+0.33 4.00+0.33 2.67+0.33 16.47+1.33 1.97+0.33 1.23+0.33 1.99+0.05
10 mM 5.67+0.33 3.67+0.33 2.33+0.33 14.67+1.33 1.80+0.00 1.00+0.00 1.77+0.03
20 mM 5.67+0.33 4.00+£0.58 2.33+0.33 16.00+£231 1.90£0.05 1.67+2.67 1.80+0.00
30mM 5.67+0.33 5.43+0.33 2.12+0.00 22.67+1.33 1.87+0.33 1.17+0.88 1.83%0.06
40 mM 5.67+0.58 5.00+0.58 2.10+0.58 20.00+2.30 1.90+0.05 1.07+0.67 1.87+0.03
50 mM 7.33+0.33 5.58+0.33 2.33+0.33 22.60+1.33 1.97+0.03 1.13+0.67 1.98+0.05
Samnut 20 Control  6.00+0.33 5.67+0.33 2.33+0.33 20.67+1.33 1.93+0.03 1.03+0.33 1.90%0.05
10 mM 4.67+0.33 4.67+0.33 2.25+0.00 18.67+1.33 1.93+0.06 1.00+0.00 1.77+0.03
20 mM 4.81+0.57 5.00+0.58 2.67+0.33 20.00+2.31 1.90+0.05 0.93+0.33  1.80+0.00
30 mM 6.00£0.57 6.00+£0.58 2.67+0.33 24.00+2.31 2.06+0.03 1.07+0.33 1.87%0.06
40 mM 6.00+0.57 6.00+£0.58 2.33+0.33 24.00+2.31 2.00+1.00 1.07+0.67 1.89+0.03
50 MM 6.82+1.00 6.00+£1.00 2.33+0.33 24.00+400 2.06+0.08 1.13+0.67 1.90%0.05
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Table 2: Correlation coefficient showing tte relationship between Samnut 10 and Samnut 20 on Plant

height at two weeks after planting

Samnut 20 Control 10 mM 20 mM 30 mM 40 mM 50 mM
Control 1
10 mM 0.997 1
20 mM 0.990 0.995 1
30 mM 0.995** 0.997** 0.993** 1
40 mM 0.998** 0.994** 0.987** 0.994** 1
50 mM 0996** 0.994** 0.986** 0.994** 0.998** 1
Samnut 10
Control 1
10 mM 0.997 1
20 mM 0.990 0.995 1
30 mM 0.995** 0.997** 0.993** 1
40 mM 0.998** 0.994** 0.987** 0.994** 1
50 mM 0996** 0.994* 0.986** 0.994** 0.998** 1
**Correlation is significant at the 0.05 level-{&iled)
40 -
30 | 2 as I
25 7 < i O 4WAs
20 -
B 6WAS
15 -
@ 8WAS
10 -
5 -
0 T T T T
control 10 mM 20 mM 30 mM 40 mM 50 mM

Figure 2a: Effects of Sodium azide on plant height of Samnut 10 four, six and eight weeks after sowing
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Figure 2b: Effects of Sodium azide on plant height of Samnut 20 four, six and eight weeks after sowing
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Fig 3a: Effects of sodium azide on number of leaves of Samnut 10 Four, Six and Eight weeks after sowing

Figure 3b: Effects of Sodium azide on the number of leafs of Samnut 20 four, six and eight weeks after sowing

Table 3: Mean comparison result on the different characters on vegetative growth on the two varieties at ten weeks after

sowing
Character Plant height Number Number Number of Leaf Leaf width Petiole
(cm) of of branch leaflet length (cm) length (cm)
Leaf (cm)

Samnut 10
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Control 36.95 47.33° 7.67 189.33° 6.47 3.13° 6.37
10 mM 34.1G 43.00' 8.0¢% 172.00 6.40° 3.0% 6.43¢
20 mM 34.63 45.006¢ 8.00° 180.00¢ 6.47 3.16™ 6.57°
30 mM 37.57 48.33° 8.33 193.33° 6.57 3.23"% 6.47
40 mM 38.60 48.33° 7.67 193.33° 6.57 3.3¢° 6.60°
50 mM 39.00 50.67 8.3C% 206.76 6.60" 3.36" 6.7C°
Samnut 20

Control 43.66 52.3% 7.3% 171.00 6.07 3.03 6.70
10 mM 4266° 43.00° 7.3% 170.67 6.0% 3.00 6.67
20 mM 43.67 45.00 8.00" 174.67 6.07 3.00¢ 6.67
30 mM 45.3% 48.33 7.67 181.33 6.23 3.13 6.67
40 mM 45.66 53.33 8.00% 182.6F 6.36" 3.2¢ 7.00%
50 mM 46.33 54.67 7.67 185.33 6.46" 3.1P 7.00°

Val ues bearing the same | etter(s) along the same

col

Table 4: Mean comparison result on the different characters on vegetative growth on the two varieties at twelve weeks
after sowing

Plant Number of Number Number of Leaf Leaf Petiole
height Leaf of branch leaflet length  width length (cm)
(cm) (cm)  (cm)
Samnut 10
Control 34.93 50.67° 7.67 202.67° 6.47 3.13° 7.04
10 mM 34.10 47.33 8.0¢% 189.33 6.40  3.03 6.90°
20 mM 34.63 49.00° 8.0¢% 194.00° 6.47 316  7.1P™*
30 mM 37.57 52.04° 8.33 208.06 6.5 323  7.23«
40 mM 38.60 52.00° 7.67 208.06 6.5  3.30° 7.44°
50 mM 39.00 53.67 8.3¢% 214.67 6.600 3.36 7.60°
Samnut 20
Control 34.9% 47.00 7.3% 188.00 6.500 3.33° 7.14
10 mM 34.10 47.33 7.3% 189.33 6.15  3.23 7.10
20 mM 34.63 48.67 8.0¢% 194.67° 6.3% 3.2% 7.140
30 mM 37.57 49.67 7.67 198.67 6.19 3.36 7.17
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40 mM 38.60 49.33 8.00° 197.33 6.50 342 7.78
50 mM 39.00 50.00 7.67 200.07 6.50 3.50° 7.80°
Values bearing the same | etter(s) along the same col

Table 5: Effect of Sodium azide on the fruit character of two varieties of. hypogaea

Number of days Number of Number of 100 seed/ weigh

to maturity pods/plant nuts/pod (9)
Samnut 10
Control 65.67 60.33 2.5¢ 49.87
10 mM 65.33 59.00 1.9¢' 50.67
20 mM 57.00° 48.33¢ 2.87 51.36
30 mM 62.00 52.3% 1.96' 53.15°
40 mM 59.00° 72.00 2.85" 55.39"
50 mM 53.067 76.00 2.85' 55.44
Samut
Control 65.67 47.66 2.67 73.24
10 mM 66.33 47.00 2.00 75.06
20 mM 65.18 4733 1.67 73.17
30 mM 59.00 45.33l 2.33° 86.12
40 mM 55.08° 44.33 2.67 88.1G°
50 mM 50.17 54.66 2.99 89.6T

Values bearing the same letter(s)albg t he same column are not significa
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a7

screened towards targeted traits which could be selected for

IV. DISCUSSION

breeding

improved varieties and subsequently expand the

The vegetative and yield parameters considered shom/%’éfs“ng germplasm.

distinctive responses of the two varieties to sodium azide
treatment of different concentrations. The ability of the seeds
with treatment ranges from 280 mM to germinate within-b

days for the two varieties showed that sodium azide of such lggs D .
concentrations could induced increase enzymatic and metabolic A v 3 ¢c hi s

activities which could be responsible for the early germination.
However, there were reductions in germination with increase

concentrations of sodium azide above the range. Reductionf%L

percentage germination and seedling survival due to effect
mutagens has being reported in crop plants [15], [17], [18].
Higher concentrations of 40 and 50 mM improved seedling]
vegetative growth parameters studied 2WAS. Plant height and
number of leaves were positively affected by these high&t
concentrations of mutagen. This finding is in contrast to report of
[18] who reportedthat plant height decreases as mutagen

concentration increases while working on sesame seed. The

positively induced height by 40 and 50 mM concentrations of

sodium azide could have arisen as a result of the treatment abiliy

to stimulate production of gwth hormones. Correlation analysis
revealed that significant correlation exits in the performance af

responses of Samnut 10 and Samnut 20, in plant height with

respect to different concentrations applied. This implies that jg
term of plant height at 2WASoth varieties responded similarly
to different sodium azide concentrations.

In most of the growth parameters studied, 50 mM

consistently produced significant effects on the two varietidt’!

from 2WAS to maturity (12WAS). Tallest plants with higher

number of leave were obtained with this high concentration fy

mutagen. This indicates that the induced plant growth hormone
by this treatment concentration is sustained throughout
vegetative growth phase of the crop. However,
concentration used imis studied did not significantly affect the

number of branches with respect to the control. Early maturi%] A K.
and heavier seed (nuts) were achieved in all the tested Tomat o

concentrations of sodium azide, which is similar to findings of

[19]. Average number of podser plant, mean number of nuts in[14 G.  G.

a pod and mean weight of 100 nuts were highest in 50 mM for

both varieties suggesting that these traits were dose dependerilml

previously opined [20]. This report is further corroborated b

[18] who opined that applicatio of higher concentration of [16] A K.

sodium azide and Colchicine produced early maturing mutants
with increased in number and fruits size.

[17] A .

V. CONCLUSION

low concentrations, higher concentrations wquidduce adverse
effect on percentage germination and seedling survival in

groundnut. High concentration of 50 mM had optimal effects gag] « .
vegetative and yield parameters considered in this study. Lower quantitati ve

doses of 180 mM were probably too low to induce dedile

agronomy characters in the crop. Sodium azide therefore colfd!

be utilized to increase variability in groundnut that ultimately
increased the possibility of isolating beneficial mutants for
groundnut improvement. Various concentrations could further be

variou$?]

SA . W.
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Abstract A substantial number of premature deliveries occur in
hospitals lackig neonatal intensive care facilities. Advances in IIl. MATERIALS AND METHODS

perinatal and neonatal care over the last 30 years have rnic gyudy was done at Neonatal unit of MVJ Teaching
contrrl]buted to |m_prfoved su_r\lnva_l arknong exttr)emelﬁ lOWb_b'rr;dHospital. It is a level Ill neonatal intensive eaunit. The study
weight (ELBW). In antls. I]:|tte| IS ?ownb adout OV}’ |rt| population comprised of neonates admitted to NICU with
outcomes vary in rural referral mitals, by degree of rura gestational age less than 37 completed weeks over a period of

isolation. : .
. ne year from Feb 201Jan 2013. In this retrospective study,
We conducted a retrospective cohort study, from Feb 201 ata was collected from hospital records of labour roolG,LN

Jan 2013’. about etiologies and thg mqrtality of preterm birth d medical records of the admitted preterm babies were
MVJ medical college, Hoskote, which is a rural hospital, MUcfie\ved. Data regarding gestational age, birthweight, causes of
higher neonatal death est were observed for preterm or low o401 hirth, duration of hospital stay, various morbidity and
birth weight babies in rural areas with no metropolitan influenc ortality patterns and treatment provided in the NICU were

suggesting inadequate access to optimal neonatal care. ... reviewed Maternal risk factors contributing to preterm delivery
We conclude that birth outcomes in rural areas d'ﬁ%ere also analyzed

according to the degree of rural igtbn. Fetuses and infants of
mothers from rural areas with weak or no metropolitan influence
are particularly vulnerable to the risks of death during the m

. ; RESULTS
perinatal and postnatal periods.

During the study period, total of 58 preterm babies were
Index Terms Premature, Extremely low birth weight, Ruralincluded. Among 58preterm 53% were late preterm (gestation
areas age 3437weeks), 24% were 284 weeks, remainm 3% were
<28 weeks. Among them 66% were weighing 1-2800gms and
5% were < 1000gms. Preterm babies with less than 28 weeks
I.  INTRODUCTION gestation accounted to 8% of all preterm deaths where as
eonates with 284 weeks and 387 weeks accounted to 41%
d 50% of almortality. . Mortality patterns were more in lesser

stational age. Of the 3 neonates with Gestation < 28 weeks 2

has Ieaq to us pushing down the boundaries O.f viability and al Qpired. Causes of preterm birth were anemia & poor antenatal
increasing the morbidity and also the mortality. A numbér visits in 57% mothers and PIH in 22% of the cases.
babies born after a greatly curtailed pregnancy develop into

normal adults. Unfortunately, this is not always the case anq-
therefore issues on survival and disability of preterm babies are

rogress in neonatology is generally portrayed as inexorab
doing better and better with smaller and smaller. This al

able 1: Etiology of pretem birth according to gestational

) ) . o . L i age

important in perinatal medicine [1, 2].In industrialized coiastr

preterm delivery is responsible for 70% of mortality and 75%of - -

morbidity in the neonatal period. It also contributes to significant . Gestation age in weeks Total cases

long-term neurodevelopment problems, pulmonary dysfunctipftiology <28 2834 34- 37 (% of

and visual impairment [3,4]. cohart)
Among the neonates, welow birth weight (VLBW) preterm| PIH 0 12 3 15(25.86%)

babies are at increased risk of perinatal, neonatal and pos N2l distress 0 0 3 3(5.17%)

mortality and morbidity, mainly due to infections and i

complications of prematurity. Mortality of VLBW neonates is 3dnfection 0 3 0 3(5.17%)

times more than that of newborns of mal weight[5]. This | T\yins 3 0 0 3(5.17%)

study is conducted to figure out areas where we can intervene-te -

prevent or decrease preterm mortality. Oligohydromnios| 0 1 3 4(6.89%)

Anemia and 0 8 22 30
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[2] Marlow, N. 2004. Neurocognitive outcome after very preterm birth. Arch.
Irregular ANC Dis. Child Fetal Neonatal. Ed. 89: F1228.
Total 3(5.1™0) | 24 31 29 (48.3%p] Challis, J.R., S.J. Lye, W. Gibb, et al. 2001. Understanding preterm labor.
(41.37%) | (53.44%) Ann. N.Y. Acad. Sci. 943: 22234

f4] Repka, M.X. 2002. Ohthalnhagical problems of the premature infant.
Ment. Retard. Dev. Disabil. Res. Rev. 8: 2297.

Table 2: Mortality according to gestational age [5] Kabir ARML, Kawser CA, Shahidullah M, Hassan MQ, Talukder MQK.
Situation analysis of child health in Bangladesh. 1994. Bangladesh J Child

Gestation age in weeks Health 1995:19: 580. _ _ _
Mortality Total cases| [6] Tin W, Wariyar U, Hey E. Changing prognosis for babies of less than 28
<28 28-34 34- 37 weekso6 gestation in the North of En
- Neonatal Network.BMJ. 1997; 314(7074):1071 2.
Live 3(5.17%)%) | 21(36.20%)| 29(50%) | 53(91.37%)| [7] Draper ES, Manktelow B, Field DJ, James D. Prediction of surferal
0 0 o preterm births by weight and gestational age: retrospective population based
Dead 2(3.44%) | 3(5.17%) |0 5(8.62%) study. BMJ. 1999;319(7217): 10RED97 3.
Total 5(8.62%) 24 29 18(31.03%)| [8] Stoelhorst GM, Rijken M, Martens SE, et al. Changes in neonatology:
(41.37%) (50%) comparison of two cohorts of very preterm infants (gestatiogal &2
’ weeks): the Project on Preterm and Small for Gestational Age Infants 1983

and the Leiden Followp Project on Prematurity 1998997. Pediatrics.
2005;115(2):396405.
IV. DISCUSSION [9] Gladstone M, White S, Kafulafula G, Neilsone JP, van den Broek N. Post
. . . neonatal mdality, morbidity and developmental outcomes after ultraseund
Progress in the frontiers of neonatology has continually dated preterm birth in rural Malawi: a community based cohert study. PLoS
pushed back the limit of viability and significantly improved the =~ Med 2011; 8(11):e1001121.
survival of extremely preternimfants [6, 7, 8]. Regardless of the[10] Fanaroff AA, Stoll BJ, Wright LL et al. Trends in neonatal morbidity and

f . mortality for very bw birthweight infants. Am J ObstetGynecol 2007;196:
cause, the burden of prematurity is enormous for the infant, 1,718

health care system, fa_‘m”y and the society [9, 10]. In_ this stu Xl] Ananth CV, Joseph KS, Oyelese Y, Demissie K, Vintzileos AM. Trends in
all cases had obstetrical reasons for premature delivery, which' preterm birth and perinataimortality among singletons: United States,
were PIH, multiple pregnay, oligohydramnios, fetal distress, 1989through 2000.Obstet Gynecol 2005:105(5):1984
infection and anemia and irregular ANC. [12] Goldenberg RL, Culhane JF, lams JD, Romero R.Epidemiology and causes
This was different in comparison to data described from a ©f Preterm birth. Lancet 2008; 371.
study done in USA by Ananth CV et al from 198900 that [13] Khan MR, Maheshwari PK, Shamim H, Ahmed S, Ali R. Morbidity pattern
N L e of sick hospitalized preterm infants in Karachi, Pakistan. J Pak Med Assoc
showed cause of premature deliveries is idiopathic 5085, 2012:624):3868.
PRQM in 30% and preterm deliveries |n—26% were medically [14) Baki MA et al. Risk Factors for Mortality in Neonates with Birth Weight
indicated[11]. This difference can be explained by the fact that, <1500 gm. Birdem Med J 2012;2(1):29.
our hospital being a tertiary level referral centre, complicated
cases are referred from the different parts.
In this stdy, 53.44%of preterm babies were late preterm AUTHORS
which is consistent with proportion described by Goldenberg
et al [12]. Mortality was 8.62% in this study, which was less
than seen in a study done by Khan MR et al[13]. In a simil 0 ia

; ) 0 ;
study population andound mortality to be 14%. According to cond Adhor i Anil Kumar Y.C, Assistant Professor,

Baki MA et al, Mortality was 36% and was related to gestation € o )
age, birth weight, respiratory distress syndrome and requiremg'?[\spartment of Pediatrics, MVJ Medical College, Bangalore,

f mechanical ventilation [14]. ndia.
of mechanical ventilation [14] Third Author T Arun ThomasPostgraduate, Department of

Pediatrics, MVJ Medical College, Bangalore, India
Fourth Author 7 Arun ThomasPostgraduateDepartment of
Pediatrics, MVJ Medical College, Bangalore, India

The main risk factors for pretermelivery were anemia, Fifth Author i Arun ThomasProfessor and HOD, Department
inadequate antenatal chesf and pregnancy induced of Pediatrics, MVJ Medical College, Bangalore, India
hypertension. Mortality is inversely proportional to the
gestational age. Type of interventions & outcome of the neonat®rrespondence Author: Dr. Chowdareddy NDepartment of
depends on financial Prowess and resourceavailability.Majpediatrics, MVJ MedideCollege, Bangala, India,Mobile No:

causes of preterm birth mortality are easily preventable causg72093975E-mail: ncreddypeds@gmail.com
like anaemia, regular ANC and sepsis.

irst Author T Chowdareddy NAssistant Professor,
epartment of Pediatrics, MVJ Medical College, Bangalore,

V. CONCLUSION
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Abstract We report a case of recurrent intrahepatic cholestasislife was present. Each episode had lasté&weeks. The 2nd

an 4yearold boy who developed fougpisodes of purities and and 3rd episodes were associated wih days of fever at the
jaundice at the ages of 6months, 1yr 2yr and 4 years. Eamtset of symptoms. On examination child was stunted and
episodes had lasted®weeks and the"2and 3" episodes were wasted with features suggestive of vitamin Aidehcy and
associated with fever which had lasted fe® dlays. The liver multiple scratch markings.

functions were minimally deranged and serhilirubin, returned The liver functions in last two episodes ranged as depicted in
to normal between attacks. Investigation in previous episod€able 1.

proved cholestatic hepatitis and excluded other causes of |liver 31 4

disease. First three episodes had been diagnosed as viral hepatitis episode episode

and managed for the same. Ofi securence child had bee 39 episode| at last| 4 episode| at last
extensively investigated and proved to have features of bepign at follow at follow
recurrent intrahepatic cholestasis (BRIC). Rarity of the disgase presentation | up presentation | up

and its unpredictable clinical morbidity and resemblance to \iral (6weeks (8weeks
hepatitis prompted us to report this case later) later)

Index Terms cholestasis, jaundice, benign recurrent intrahep ajotal

cholestasis Serum Bil| 16.3(11,5) 1.4(1.1) | 10.3(8.3) 3.9
(Conjugate)

SGOT 124 84 56 60
. . . . . SGPT 76 54 21 40
enign recurrent intrahepatic cholestasis (BRIC) is a rare
hereditary disorder characterized by recurrent arfd-P 386 384 338 269
intermittent episodes of cholestasis, episodesprofitus and | Albumin 3.65 3.9
jaundice with normal extra hepatic biliary tree. It can be Famitiat
or sporadic, and can be both autosomal recessive or autosomal
dominant in inheritance. The disease may start in early infancy or

childhood but does not proceed to cirrhosis chronic liver Other Investigation suggesteHb 12.3, TLC 16400, P 44%
disease and is associated with normal life expectdi@yttacks pioyet 3.5 lakhs, Bun/creatnine 12/0.5. PT/PTTK normal , GGT

last from several weeks to months and resolve spontaneouslyn ). . HbsAG/ anti HCV /anti HAV/anti HEWegative
Between attacks patients remain well for months to y&ars. HbeAg ’negative serum ceruloplasmi®.471 ug/l, ICT MF;

negative, ANAI negative, TORCH titers & HSV were negative,
Case Report , _ , , VDRL and HIV--negetive®est x ray normal, USG abdomen
4 yr boy presenting with wht complaints of yellow penatomegaly 10.5 cm, MR@Rntracted Gall Bladder with
discoloration of sclera, urine and associated with loss appetite, m 4| intrahepatic and extra hepatic billiary radicals.

generalized itching all over body more in night since 06 weeksypa scan suggested of severe cholastasis with parenchyma
Past history of recurrent cholestatic jaundice episode, With 4 (Fig 1) & ( Fig 2)

similar complaints, at the ages of 6 mus)tl year and 2 years of

I. INTRODUCTION

Table 1- The liver functions
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l
\
Post phenobarlitone HIDA (Fig 1) Normal up take (Fig 2)24 hrsno transit of tracer into gut

Liver biopsy showed increased lymphocytic infiltrate with fibrosis. Intrahepato cellar Cholestasis was seen with paucity
piecemeal necrosisin the portal tracts with evidence of port@l bile ducts in portal triad. (fig 3 & 4)

Fig 3-Liver biopsy 1 gross specimen Fig 4.iver biopsy -Histopathology

The 2 and 3" episodes were associatedthw fever which ~ Shiffman (1999) gave diagnostic eita for BRIC, ® Which
had lasted for 46 days and had been diagnosed as viral hepatiticludes the following five criterias
and managed for the same. But a prolonged hyperbilirubinemia
was noted on followup of "8 episode. The child was given 1. episodes of jaundice separated by a symptom free
symptomatic treatment in thé" #pisode and he impred by 8 interval lasting several months to years
weeks with near normalization of serum bilirubin. As the child 2. Laboratory values ~ intrahepatic cholestasis
had no evidence of chronic or progressive liver disease and other 3. Severe pruritus secondary to cholestasis
possible causes of jaundice were excluded, a diagnosis of benign 4. Normal intraand extrahepatic bile ducts confirmed by

recurrent intrahepatic cholestasis was made. cholangiography
5. Absence of factors known to be associated with
cholestasis
II. DISCUSSON

Summerskill and Walshe first described benign recurrelp)tl Biochemical findings consist of elevated total and direct

intrahepatic cholestasis in 1958 as recurrent episodes of lirubin, raised alkaline phosphatase levels and elevated bile
jaundice and pruritus. Hence its also called Summe{skiﬁ‘f’IItS bu_tnqrmal gamma glutgmyl transferase levels. O_ften the
TygstrupDe Groote disease. Its Heterogeneous, benign dised 9”03'3 n BRIC patients s _ma(_je ver)l/Ellate .and patients are
which typically the manifests early in life but later presentations" Jectel to fmvaswle |Ir1vest|g§1§|ons;|. Ievaft'%'jm ga;nsn}a
have been reported. BRIC is now recognized, as a syndrome gHgamy transferase levels or rising levels o an

to a mutation in ATP8B1, an aminophospholipid transporte?, ould suggest an altetiee diagnosis of progressive familial
while BRIC2 is caused by a mutation in ABCB11. There are gﬂtrahepatic cholestasis (PFIC). Treatment of the condition is

least three drms of BRIC all with a similar phenotype. BRICpurely symptomatic and aimed mainly at the relief of pruritus.

types 1 and 2 are inherited as autosomal recessive and are related

to mutations on chromosomes 18 and 2 respectively. BRIC type

3 is transmitted as an autosomal dominant disease and is not IIl. - CONCLUSION

linked to mutationson chromosomes 18 or @. Its is Our patient was initially managed as viral fever due to

characterized by self limiting cholestasis episodes and seeret@cerbation wit some intercurrent illness. All 5 diagnostic

exacerbate with intercurrent infections. Many a times thisriteria for BRIC given by Luketic & Shiffman (1999) were met

presentation is misdiagnosed as viral hepatitis. Luketic By our patient. He was treated symptomatically and needs long
term follow up for early identification of Possible Progressive
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