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Editor"s Note

The Jaffna Science Association (JSA) was established in 1991 by the founder president late
Professor A.Thurairajah, with the objective of disseminating scientific knowledge among
the students and general public in the northern region of Sri Lanka. It has been engaged
in various activities such as, organizing School Science Programmes, and conducting guest

lectures, workshops, seminars, and annual sessions.

The key objectives of the JSA annual sessions are to educate people on latest
advancements in science and to encourage researchers in publishing their research
findings. Every year, a crucial issue relevant to the region is identified as a ‘theme of the
year, and seminars, review lectures and popular talks are organised based on the
identified theme, during the annual sessions. Apart from that, findings of research carried

out in diverse disciplines are also reported at the annual sessions.

The 22nd Annual Sessions scheduled to be held 5-7 May 2015 on the theme Sustainable
natural water resource development and management at the Faculty of Science,
University of Jaffna. Twenty-nine (29) research papers are presented from diverse
disciplines, such as Pure Science, Applied Science, and Social Science in this annual
session. This proceeding (Volume 22, No.1) contains the abstracts of the research papers

presented at the 227d annual sessions of JSA.

The abstracts published in this proceeding have been reviewed by experts in the relevant
fields, and their comments have been duly addressed by the researchers. It is an honour
as well as pleasure to thank the researchers for their scholarly contributions, and
reviewers for their valuable comments. I also wish to extend my sincere gratitude to
Mrs.R.Mahesan for the timely help and guidance in the editing process, and the members
of the Executive committee of JSA for their valuable support. We strongly believe that the

abstracts in this volume will be useful for scholars and general public.

Dr(Mrs).K.Chandrasekar
Chief Editor / Jaffna Science Association
May 2015
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Al ,
Species Composition of Sandfly Genus Sergentomyia (Diptera:
Psychodidae: Phlebotominae) in Anuradhapura District:
A Leishmaniasis Endemic Locality in Sri Lanka

1T.Tharmatha, 2S.R.Jayanetti, 1'T.Eswaramohan, 'K.Gajapathy and 1S.N.Surendran

1Department of Zoology, Faculty of Science, University of Jaffna, Sri Lanka
20ffice of the Regional Director of Health Services, Anuradhapura

Leishmaniasis is a vector-borne parasitic disease which is transmitted by sandflies (Diptera:
Psychodidae: Phlebotominae). Only limited number of sandflies out of 900 reported species have been
proven as carriers of Leishmania sp; the etiological agent for leishmaniasis. Although the members of
the genus Sergentomyia (Franca and Parrot, 1920) were believed to feed on reptiles, birds and
mammals, detection of various pathogens including Leishmania sp. from them suggests the potential
role of the genus in leishmaniasis transmission. Considering the fact that Sri Lanka is currently having
significant number of leishmaniasis cases, it is important to study the sandfly diversity. Sandflies were
collected from two sites namely Palagala and Nochchiyagama in Anuradhapura district which is a
leishmaniasis endemic district, for 04 months during the period November 2013 to October 2014.
Sampling was continued for six continuous days per month during the study period. Samples were
collected using aspirators from human and animal dwellings twice a day i.e. morning and evening
between 04.30 to 06.30 h and 18.00 to 21.30 h respectively. Cattle landing collections and modified
CDC light trap were also employed. Collected samples were identified using available taxonomic keys. A
total of 583 sandflies were collected. Five species namely, Se. (Parrotomyia) babu babu (Annandale,
1910), Se.(Par.) babu insularis (Theodor, 1938), Se. (Neophlebotomus) zelanica (Annandale, 1910), Se.
(Grassomyia) indica (Theodor, 1931) and Se. (Par.) bailyi (Sinton, 1931) were identified. Sergentomyia
species represents 97% (n=104) of aspirator collection, 42% (n=27) of indoor light trap collection, 32%
(n=45) of outdoor light trap collection and 3% (n=9) of cattle landing collection. Se. (Par.) babu babu
(Annandale, 1910) is reported for first time from Anuradhapura.

Keywords: Endemic locality; Leishmania; Leishmaniasis; Sandfly; Sergentomyia; Vector- borne disease
Acknowledgement: Financial assistance through NRC/11/64 from the National Research Council and

field assistance of members of the Entomology Team of Anti Malarial Campaign, Anuradhapura are
acknowledged.
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A2 :
Detection of Wolbachia Surface Protein Gene in the Autosome of
Leishmaniasis Vector Population of Phlebotomus (Euphlebotomus)
Argentipes Complex

1K.Gajapathy, 2S.L.Goodacre and 1S.N.Surendran

1Department of Zoology, Faculty of Science, University of Jaffna, Sri Lanka
2School of Life Sciences, University of Nottingham, United Kingdom

Wolbachia pipientis is an endosymbiont bacteria found among insects. They are widely used in the
phylogeny and taxonomic assessment of insects. An attempt was made to check the impact of these
symbionts among the sibling species of Phlebotomus (Euphlebotomus) argentipes sensu lato flies
(Diptera: Psychodidae: Phlebotominae: Phlebotomus: Euphlebotomus), which are the vectors for
Leishmania donovani. Individual sandflies collected from various leishmaniasis endemic localities in Sri
Lanka were processed and screened for the presence of Wolbachia pipientis. Wsp (Wolbachia outer
surface protein) gene markers, which are widely used to identify different strains of the symbionts, were
used. A PCR (Polymerase Chain Reaction) with specific primers was used to check their presence. Both
sexes of screened potential vector population of Phlebotomus argentipes which are classified as sibling
species A were detected positive to wsp genes. Further analysis of the sequence revealed that a small
piece of wsp gene was actually merged with the BAR (Bin-Amphiphysin-Rvs) super family protein gene,
which control membrane activity and mainly functions such as phagocytosis, found in the sandfly
autosome. This is the first report of the detection of Wolbachia gene in an autosome of a sandfly.

Keywords: Endosymbionts; Wolbachia; Autosome; wsp, Sandfly.
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A3 .
Frame Decomposition in Quaternion Hilbert Space and Noise
Reduction

IM.Khokulan, 2K.Thirulogasanthar and 1S.Srisatkunarajah

!Department of Mathematics and Statistics, Faculty of Science, University of Jaffna, Sri Lanka
2Department of Computer Science and Software Engineering, Concordia University, Canada

Quaternion spaces are four dimensional generalization of two dimensional space of complex numbers
and Hilbert spaces can be defined over quaternions as well. Due to non-commutativity of the products
of quaternions, there are two types of Hilbert spaces on ciuaternions: left / right quaternion Hilbert
spaces. In this note left quaternion Hilbert space is considered. Basically Frames, which was introduced
by Duffin Schaffer in 1952, are classes of vectors in Hilbert spaces and generalizes orthonormal basis.
The study of frames has rapidly grown in recent years, partly because of their applications in digital
signal processing. In this note we extend the Frame decomposition theorem with respect to a frame
operator from the complex case to quaternions and explain its applicability to noise reduction.

Theorem (Frame decomposition theorem) Let {f}}7~, be a frame for left quaternion Hilbert space
Vi with frame operator S. Then

(1) Sis self-adjoint and invertible.

(2) Every f € Vj canbe representedas f = I (FIST2fi) fie = I AfIf)S7L T,

(3) If f € V}} has the representation f = Y¥t1cfi for some scalar coefficients {c, }7,

D16l =D WA + Y I~ (FIS ™ f)l
k=1 k=1 k=1

Theorem (Application to noise reduction) Let {f,, }i*, be a frame for a finite dimensional left quaternion Hilbert

then

space Vj§: Given f € V}; there exist coefficients {d,}™, € H™ such that

f =0y Gl and 2 dde = inf T el s f = 20 ool

Application to Noise Reduction:

Let us assume that we transmit the signal f € V% a transmitter A to a receiver R. If both A and R
have knowledge of frame {f; }i=,for Vi, A transmits the frame coefficients {(FIS71fi) )i, based on
knowledge of frames the receiver R can reconstruct the signal f using the frame decomposition. Now
assume that R receives a noisy signal, meaning a perturbation {(f|S~1f,) + Cr }req0f the correct
frame coefficients. Based on the received coefficients, R will assert that the transmitted signal was

TafIST )+ e i = bl L i 5 S B R AR

This differs from the correct signal f by the noise Y1 Ck fx- Minimizing this noise for various signals
with different types of noises has been a hot topic in signal processing. More on the noise reduction
would be analyzed in forthcoming research.

Keywords: Quaternions; Quaternion Hilbert spaces; Frames; Noise reduction.
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A4 |
A New Necessary Local Optimality Conditions for Quadratic
Programming Problem in a Box

B.Muraleetharan, S.Selvarajan and S.Srisatkunarajah

Department of Mathematics and Statistics, Faculty of Science, University of Jaffna, Sri Lanka

In classical Calculus, method of Lagrange multiplier provides first order necessary condition for
optimization problems with equality constraints. Celebrated Karush-Kuhn-Tucker (KKT) conditions,
published in 1951, generalize the Lagrange multiplier approach to Mathematical Programming with
both equality and inequality constraints. Since local necessary‘ optimality conditions play an important
role in identifying local minimizers, recently attempts have been made to formulate local optimality
conditions, analogous to KKT conditions, to non-linear programming problem with bounded
variables/Box constraints. In addition to Box constraints by allowing discrete variables, in this note a
useful first order optimality condition is produced for the following quadratic programming model
problem with bounded mixed variables: :

: “foglad :
(@p) min f;(x)=min=x"A x+al x+c,
xeR" xeR" 2

. 1
Subject to fj(x):—z—xTijJrafx+cj <0, Vje{l, 5 3,...,m}

xie[u,.,v,.], iel, xie{ui,v,.}, ied,

where INJ =0, JuJ = {1, r RES n}, for each Aj :(a(j)) is an mXxXmn symmetric matrix,

8t
a, :(a,.(j))e RY, for all je {1, 5 WA m} and  u,,v,eR with u, <v, for all
ie {l, £l R n}

As model problem (QP) admits discrete variables, available KKT type conditions are not readily
applicable to this problem. Thus, model problem (QP) is reformulated into a Mathematical Programming
Problem and KKT conditions are applied to the reformulated problem to derive the desired necessary
condition for the model problem (QP), which is given below:

New local necessary optimality condition for (QP): I a feasible point X is a local minimizer of (QP) and

/1‘1. 5J =1,2,3,-++,m are the Lagrangian multipliers associated with X , then

where
2] : if. X, =u,
Z(FE)=14:1 il Xy
(VL(x, 1)), if % e(u,v,),
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and

m

HEA) 278+ 3, 7 6 S agatuion

The above newly derived necessary condition is provided in terms of the data/coefficients of (QP) and
easily verifiable without long computation. Further it can indeed be useful to develop numerical scheme
to locate the local minimizers of this model problem (QP). Numerical examples will be discussed to
illustrate the significance of the obtained optimality condition.

Keywords: Quadratic programming; Neceésary global optimality conditions; Global minimizers; Karush-
Kuhn-Tucker conditions.
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A5
Cultivation of Curcuma longa Using Pots in Home Gardens
for Culinary Use

N.Ravimannan, P.Sevvel, and N.Lohini

Department of Botany, Faculty of Science, University of Jaffna, Sri Lanka

Curcuma longa, a member of the family Zingiberaceae is a well-known food colorant, spice and
medicinal plant. The growing demand for turmeric as a spice and as a safe food coloring agent in local
as well as international markets indicates that it has better prospects. The aim of this study is to
propagate Curcuma longa vegetatively at household level for culinary purposes. The turmeric plants
growing in shade showed higher growth in terms of leaf length and rhizome weight than the ones
growing under direct sunlight. The highest yield of turmeric plants was obtained in a mixture of red
loam, sandy soil and organic manure (dried cow dung) in the ratio of 1:1:1 when compared to the same
mixture containing the inorganic manure (NPK mixture). Though people are now interested in using high
inorganic manure to get quick and high yield this method is more appropriate to be carried out at
household level which saves money and it also fulfils the day to day requirement.

Keywords: Curcuma longa; Spice; Turmeric; Rhizome.
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Ab :
Effects of KMnO, and EDTA on the in vitro Growth of Saprolegnia spp.

IK.M.D.Senathera Digamadulla, 2A.C.Thavaranjit and 1K.Sivashanthini

Department of Fisheries Science, Faculty of Science, University of Jaffna, Sri Lanka
2Department of Botany, Faculty of Science, University of Jaffna, Sri Lanka

Various chemicals and dyes have been used to control the growth of Saprolegnia spp. EDTA is widely
used as disinfectants of hatchery equipments and KMnO, is also active against Saprolegniosis. The
present work is done to study the significance of in vitro growth inhibition of Saprolegnia spp. by
incorporation of KMnO4 and EDTA. Saprolegnia spp. was isolated from pond water samples by baiting
method and pure culture was obtained by subsequent subculturing technique on Potato Dextrose Agar
medium. Different KMnO4 and EDTA mixtures Treatment-1 (KMnOs- 33.6ppm and EDTA- 10ppm),
Treatment-2 (KMnOs 3.36ppm and EDTA- 1ppm) and Treatment- 3 (KMnOs- 336ppb and EDTA-
100ppb) were prepared and comparative study on the effect on growth inhibition was tested by the
agar disc method. Mean diameter of mycelial growth was measured and results were analysed
statistically (a=0.05). There was a significant difference in growth inhibition in all treatments compared
with control (a=0.05, 6?=0.150). Logarithmic growth was observed in control and the growth promotion
was highly significant. After 48 hours of incubation treatment 1 had the highest growth inhibition with
0.9cm = 1mm mean mycelia diameter due to the high concentration of the components. At optimum
concentration, the treatment 2 has exhibited (1.2cm + 1mm) highest growth inhibition in Saprolegnia
spp. from 72 to 96 hours of incubation. Different concentrations of EDTA and KMnO. mixturé showed
different degree of growth inhibition on Saprolegnia spp. Even though in all test treatment levels the
growth was never ceased. More significant in vitro growth inhibition was observed in treatment 2
compared with other treatments.

Keywords: Saprolegnia spp.; Agar Disc method; in vitro growth.
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A7 ‘ »
Comparative Study of Physico-Chemical, and Biological Parameters of
Seasonal Ponds at Siruppiddy Village in Jaffna Peninsula, Sri Lanka

Vatsala Rajaratnam

Department of Zoology, Faculty of Science, University of Jaffna, Sri Lanka

The aim is to investigate the physico - chemical and biological parameters from Kirali and Aanaivilunthan
pond in Siruppiddy, Jaffna, Sri Lanka. Water samples were collected weekly from each pond
approximately 10 cm below the surface of the pond between 7.00 am to 8.00 am from June 2013 to
January 2014. From 31 water samples physical, chemical and biological factors were analyzed. In Kirali
and Aanaivilunthan pond, the mean pHis 7.5 and 8, the mean alkalinity is 0.08 and 0.088 g/L, the mean
chlorinity is 0.837 and 0.877g/L, mean water temperature is 25°C and 31°C, mean pond water depths is
97.2 and 43.8 cm, mean dissolved ammonia is 3.16 and 2.8 ppm, mean dissolved oxygen is 5 and 3.6
ppm and mean biological oxygen demand of pond water is 1.7 and 2.6 ppm respectively. The statistical
analysis of variation for mean water depth, water transparency, dissolved oxygen and BOD are
significant (p<0.05) different between Kirali pond and Aanaivilunthan pond. Clay, silt, organic matters,
suspended matters, phytoplankton, zooplankton, aquatic plants, and microscopic organisms are
responsible for causing turbidity in natural water.Flora and faunal diversity of Aanaivilunthan and kirali
are Tropocyclops prasinus, Mesocyclops leuckarti, Gyrinus convexiusculus, Noteus quadricornis, may fly,
dragon fly, damsel fly ‘nymphs, Canthydrus larva, mosquitoe, midge larvae, water strider, water
boatmen, and hand-picking Nymphea, Phyla nodiflora, Hydrilla, Bacopa, Hygrophil, Hedyotis, Typha,
Nitella, Aeschynomene and in Phanchax. From the physico- chemical and biological analysis,
Aanaivilunthan is biologically productive pond than Kirali.

Keywords: Seasonal pond; Physical factor; Chemical factor; Bio[og'ical factor.
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B1 :
Dual Use of Alternanthera sessilis as a Phytoremediator and a
’ Vegetable ' ‘

J.L.Anne Starina and N.Gnanavelrajah

Department of Agricultural Chemistry, Faculty of Agriculture, University of Jaffna, Sri Lanka

An experiment was carried out to study the potential removal of nitrate-N from drinking water using
the leafy vegetable Alternanthera sessilis. Ground water was used in all treatments. The nitrate-N
content of ground water was 1.5 mg/l and pH was 7.1. Four levels of nitrate-N (1.5 mg/l, 11.5 mg/l, 21.5
mg/l and 31.5 mg/l) were added to ground water to grow plants. The design was CRD with three
replicates. Water was analyzed at weekly interval for nitrate-N for eight weeks. Nitrate-N in water was
reduced with time in all treatments. The highest percentage removal of nitrate-N (70.28%) was
observed at the concentration of 21.5 mg/I. Nitrate-N in water was reduced to safe level after one, six
and seven weeks in the water having initial nitrate levels of 11.5 mg/l, 21.5 mg/! and 31.5 mg/|
respectively. At the end of the experiment nitrate-N content of plant tissues was analyzed. Highest
nitrate-N content of plant tissue was recorded (16.46 mg/kg) at the concentration of 31.5 mg/I. The
acceptable daily intake limit of nitrate-N for a 6 month baby (7-8 kg), 1year child (9-11 kg) and an adult
(50-60 kg) is 26-30, 33-40 and 180-225 mg respectively. Assuming a daily consumption of 100 g of above
vegetables, a maximum of only 1.65 mg of nitrate-N will be taken by a human being. This is a win-win
situation where the remediation technique not only reduces nitrate-N pollution in water, but also yields
a nutritional vegetable.

Keywords: Alternanthera sessilis; Nitrate pollution; Phytoremediation.
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B2 ,
Effect of Cultivation, Elevation and Soil Depth on Soil Carbon and its
Fractions in Selected Soils in Jaffna District

1S.Vijayakumar, 2R.Ratnayake and 'N.Gnanavelrajah

Department of Agricultural Cheinistry, Faculty of Agriculture, University of Jaffna, Sri Lanka
2Institute of Fundamental Studies, Kandy, Sri Lanka

Enhancing carbon sequestration in agricultural soils is increasingly important for improving soil
productivity, reducing net emissions of greenhouse gases and mitigating the projected global climate
change. Continuous intensive cultivation in the same land results in depletion of soil C and its fractions.
Conserving soil organic carbon is essential for sustaining the productivity of agro ecosystems. Therefore
a study was conducted to assess the soil total organic carbon (TOC), and its fractions such as microbial
biomass carbon (MBC), KMnOQ, oxidizable carbon (POC) and water soluble carbon (WSC). Soil samples
were collected from both upland and lowlands of cultivated and uncultivated lands in both surface (0-
15 cm) and sub-surface (15-30 cm) soils in Jaffna district. Complete randomized design in a three factor
factorial with three replicates was used. TOC and its fractions namely, MBC, WSC and POC ranged
between 0.18-1.54%, 0.017-0.054%, 0.0003-0.0886% and 3.48-12.73 mg/kg respectively. Soil fertility
level in terms of TOC was very low to very high in these areas. TOC was significantly higher in cultivated
land (1.03%) than uncultivated land (0.76%) and higher in surface layer (1.06%) than the subsurface
layer (0.73%). MBC was significantly different only with land-use which was high in uncultivated areas.
POC and WSC did not significantly differ with land-use (Cultivated/Uncultivated), elevation
(Upland/Lowland) and depth wise (surface/subsurface layer). Results therefore indicate that in the
tested soils TOC has been increased by cultivation practices, while MBC has been reduced. However,
POC and WSC were not affected by any of the factors tested.

Keywords: Carbon fractions; Cultivation; Soil organic carbon; Lowland; Upland.
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Water Research Output of Sri Lanka - A Bibliometric Study
Based on SCOPUS Database

1§ Navaneethakrishnan and 2S.Sivakumar

_ 1Library, University of Jaffna, Sri Lanka
2Department of Civil Engineering, Faculty of Engineering, University of Jaffna, Sri Lanka

SriLanka’s science and technology research and development activities are now being directed towards
facilitating the country’s development process. In this connection main scope of this study is focused
on water research publications of Sri Lankan scholars. Studies on evaluation of water research of Sri
Lanka will lead to development of new scholarly activities. Main objective of this study is to identify the
research trend of Sri Lankan contributions in water research with bibliometric indicators. Publications
indexed in SCOPUS database during the period from 1972 to July 2014 were selected for this study.
Research method of this study was bibliometric analytical method that adopts detailed analysis of
secondary data using a range of bibliometric tools, techniques and formulas along with statistical
analysis. A total number of 1026 publications, contributed by 2254 authors with Sri Lankan affiliation
were collected from SCOPUS database and analyzed in this study to identify the research trend of Sri
Lankan contributions in water research with bibliometric indicators. The analysis of the data reveals
that generally there is no progressive increase in relative growth rate of contributions. Based on the
analysis under the type of publication, the journal articles occupy predominant position sharing 86.26%
of total research output. Maximum numbers of 107 publications were found in 2007. Approximately
50% of entire publications output brought in 34 years (from 1972 to 2006) and the balance 50% were
published in seven years (befween 2007 and 2014). Multi authored contributions take the top position
as 87.3% and average degree of collaboration was 0.83 during the study span. Among the productive
authors Giordano, M. is in the top position and the title of the journal ‘Agricultural Water Management’
was preferred by scholars for scholarly communication.

Keywords: Bibliometrics; Degree of collaboration; Library science; Sri Lanka; Water research.
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Eichhornia crassipes as an Organic Manure

1A.Thurairajah, 2K.Mohanan, 2R.R.Renuka and 'N.Gnanavelrajah

"Department of Agricultural Chemistry, Faculty of Agriculture, University of Jaffna, Sri Lanka
Institute of Fundamental Studies, Kandy, Sri Lanka

The invasive aquatic weed Eichhornia crassipes causes environmental problems in many water bodies
in Sri Lanka. This paper presents the potential of Eichhornia crassipes as organic manure before and
after its enzymatic degradation towards biofuel production. Plant samples were collected from fresh
water eco-system, and were dried and grounded. Powdered sample was degraded with enzymes
produced by different cellulolytic microorganisms. Nutrient analysis was carried out for residues as well
as fresh plant material. Percentages of N, P, K, Ca and Mg in fresh sample were 1.62, 0.94, 1.14, 1.36
and 0.33 respectively, while in residual part these ranged between 1.09-1.32, 0.68-0.69, 0.67-1.08, 0.82-
1.33 and 0.19-0.33 respectively. Nutrient contents in residual part were lower than that of before
degradation (fresh plant material). Nutrients content of degraded sample with different treatments
were significantly different from that of fresh plant sample. This reduction of nutrients could be due to
removal of soluble ones in to liquid portion during enzymatic degradation. Enzymes characteristics also
may cause reductions of such nutrients in different treatments. Even with the reductions in nutrients
the residues have significant amounts of the macronutrients that could be used as organic manure.

Key words: Biofuel; Cellulolytic microorganisms; Degradation.
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Development of Low Calorie Ice-Cream

"Tharani Muraliharan, 2Eresha Mendis and 3Kumara Jayarathna

INutrition Coordination Division, Ministry of Health, Narahenpita, Sri Lanka
*Department of Food science & Technology, Faculty of Agriculture, University of Peradeniya, Sri Lanka
3Milco (Put.) Ltd., Narahenpita, Sri Lanka

High calorie intake can lead to development of chronic diseases especially among elderly population
and there is an emerging tendency to develop low calorie food products while maintaining their
organoleptic properties. The objective of this study was developing a low calorie ice-cream. Reduction
of calories was obtained by reducing the percéntage of fat, replacing the sugar with an
artificial / nonnutritive / non caloric sweetener. Treatment combinations were used to select the best
sweetener combination through sensory analysis. The treatment containing aspartame / acesulfame-
K / sucralose sweetener combination which is equivalent to the sweetness of 14% sugar was selected
as the best recipe. Further 7% of fat content was taken for consideration for the preparation of balanced
mix whereas fat content of usual ice-cream varies in between 10% to 16%. The study revealed that multi
sweetener blend of aspartame / acesulfame-potassium / sucralose could be effectively used to produce
good quality low calorie ice-cream with the 47.5 percentage of reduction of calories compared to
normal ice-cream without compromising the sensory qualities.

Keywords: Artificial sweeteners; Low calorie ice-cream; “No sugar added” ice-cream.
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B6 . ,
Improving the Reader Services of Libraries Using Quality Function
Deployment - An Overview

J.Thivya and U.Latha
Library, University of Jaffna, Sri Lanka

At present, research has been directed towards identifying suitable quality management tool to improve
service quality in organizations. In libraries, quality of services is measured in terms of reader’s
satisfaction. Several researches have been conducted with regard to evaluation and improvement of
reader services in libraries. In this paper, the possibility of using Quality Function Deployment (QFD) tool
for improving the quality of library reader services is explored, and a framework referred to as Service
QFD is proposed. There are four phases in this model. Initial phase helps to identify the reader’s needs
and requirements (quality of the library collection, attitude and skills of employees, etc.), and the second
phase translates them into service terms (willingness of employees, competency of employees, etc.).
Subsequently, third phase consists of processes to be planned, and fourth phase involves the
implementation of quality management activities (recruitment of employees, skill training for
employees, etc.). Further, there are three matrixes related to this process available. Reader’s needs are
translated into service requirements in the first matrix. Second matrix links, service requirements to
reader service process, and the third matrix relates the reader service process to quality management
activities. In each matrix absolute score and relative score are calculated. Based on the relative score,
quality management activities are ranked and prioritized. This tool has been tested by several service
sectors and proved to be efficient in service quality improvement. The framework presented in this
paper shall be customized to reflect the requirements of individual libraries. Moreover, it helps to
highlight where resources and efforts should be exploited, and leads to improvement in the quality of
reader services of libraries. -

Keywords: Quality Function Deployment; Reader services; Service improvement; Total Quality
Management tools; Reader satisfaction.
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Effect of Different Processing Methods on Antioxidant and
Total Phenol Content of Selected Vegetables

1S.Mythini, 1S.Vasantharuba, 2S.Balakumar and 2K.Sritharan

1Department of Agricultural Chemistry, Faculty of Agriculture, University of Jaffna, Sri Lanka
2Department of Biochemistry, Faculty of Medicine, University of Jaffna, Sri Lanka

Vegetables contain different types of phenolic compounds with good antioxidant properties. A study
was conducted to find out the effect of different processing methods on antioxidant and total phenol
content of two commbnly used locally available vegetables in Jaffna namely Okra or Vendi (Abelmoschus
esculentus) and Bitter gourd or Pahal (Momordica charantia). These vegetables were cooked by
different cooking methods such as conventional cooking, pressure cooking, steam cooking and
microwave cooking and their antioxidant and total phenol content were measured. Antioxidant content
of fresh and cooked vegetables were measured by both phosphomolybdenum assay and reducing
power assay and the results were expressed as Ascorbic Acid Equivalent (AAE) and Tocopherol
Equivalent (TE) respectively. Total phenol content of above vegetables was estimated using the Folin
Ciocalteu reagent and expressed as Gallic Acid Equivalent (GAE). Antioxidant content of fresh Okra and
Bitter gourd were 407.10+0.32 and 413.95+0.27 mg of AAE/100 g dry weight (phosphomolybdenum
assay) and 76.40+0.62 and 217.48+0.52 mg of TE/100 g dry weight (reducing power assay) respectively.
Total phenol content of fresh Okra and Bitter gourd was 145.56+0.56 and 179.58+0.42 mg of GAE/100
g dry weight respectively. A positive .correlation was observed between antioxidant
(phosphomolybdenum assay) and total phenol content of Okra (r?=0.772) and Bitter gourd (r?=0.597).
Antioxidant and total phenol content of both vegetables were reduced in most of the cooking methods
when compared to the respective fresh samples. The rate of loss in antioxidant and total phenol content
was less in conventionally cooked Okra and Bitter gourd when compared to above vegetables cooked
by other methods.

Keywords: Antioxidant; Bitter gourd; Okra; Processing methods; Total phenol.
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Effect of Different Processing Time on Resistant Starch Content
of Selected Cooked Tubers

1Y.Bavaneethan, 1S.Vasantharuba, 2S.Balakumar and 2K.Thayananthan

"Department of Agricultural Chemistry, Faculty of Agriculture, University of Jaffua, Sri Lanka
Department of Biochemistry, Faculty of Medicine, University of Jaffna, Sri Lanka

Resistant Starch (RS) is a type of bioactive compounds attracting consumer’s interest, especially those
at risk of diabetes, obesity and other related health problems. A study was conducted to find out the
effect of different processing times on RS content of selected cooked tubers, potato (Solanum
tuberosum), cassava (Manihot esculenta) and elephant foot yam (Amorphophallus paeoniifolius), which
are commonly consumed in Jaffna. These tubers were processed by the conventional cooking method
for different processing times, 15, 20 and 30 minutes and the changes in RS content with different
processing times was estimated. RS content was estimated by an enzyme method using
amyloglucosidase and pancreatic a- amylase enzymes. Results of the above study revealed that RS
content of selected raw tubers was significantly higher than (p<0.05) their respective cooked tubers.
The mean RS content of raw potato, cassava and elephant foot yam were 26.05(+0.18), 12.64(+0.76)
and 26.66(+0.53) g/100 g dry sample respectively. The RS content of potato processed for 15, 20 and
30 min were 5.79(£0.22), 5.55(+0.17) and 5.55(+0.17) g/100g dry sample respectively and the RS
contents of cassava processed for 15, 20 and 30 min were 5.48(+0.04), 3.67(+0.38) and 3.50(+0.03)
g/100g dry sample respectively. In elephant foot yam, the RS content for different processing times, 15,
20 and 30 min were 6.98(0.44), 5.79(+0.07) and 4.69(+0.48) g/100g dry sample respectively. Highest
RS content was observed in the raw elephant foot yam when compare to other tubers. RS content of
potato was not decreased significantly (p<0.05) with increase in processing time. Higher level of RS
content was obtained in all tubers during 15 min processing when compared to longer processing times.

Keywords: Cooked tubers; Processing time; Resistant starch.
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Relative Importance of Monetary Transmission Mechanism
in Sri Lanka: An Empirical Investigation

1K.Sodriyakumar, 2V.P.Sivanathan and 'A.Sireeranhan

1Department of Agricultural Economics, Faculty of Agriculture, University of Jaffna, Sri Lanka
2Department of Economics, Faculty of Arts, University of Jaffna, Sri Lanka

This paper studies various monetary transmission channels in Sri Lanka to identify the more effective
transmission mechanism and the policy rate that signals changes in monetary policy more effectively.
The standard recursive Structural Vector Autoregression (SVAR) models are used to analyze monetary
transmission mechanism. Monthly data from January 2005 to auéust 2013 were collected from central
bank of Sri Lanka and IMF data base. SVAR model that we used consists of six endogenous variables and
four exogenous variables. The six endogenous variables are Sri Lanka industrial production index, CPI,
reserve money, policy rate (repo, average weighted money call rate, and t-bill), credit to private sector,
and the nominal effective exchange rate (NEER). The four exogenous variables that affect endogenous
variables are global oil price index, global food price index, U.S federal funds rate and U.S. industrial
production index. To identify the effective transmission channel in Sri Lanka, we estimated the nine
SVAR models with credit to private sector, policy rate, and nominal effective exchange rate (NEER) as
exogenous variables as well as endogenous variables in the model separately, using three policy rates.
Impulse responses of output to one standard deviation positive shock in reserve money in the nine
SVAR models indicates that Credit channel is more effective transmission channel than interest rate and

exchange rate channel in Sri Lanka and repo is the policy rate that signals the changes in monetary
policy more effectively. ’

Keywords: Monetary transmission mechanism; Structural Vector Auto Regression; Endogenous and -
exogenous variables.
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Influence of Entrepreneurial Characteristics on the Performance
of Small and Medium Food Enterprises in Valikamam area
of the Jaffna District

S.Sarujan and K.Sooriyakumar

Department of Agricultural Economics, Faculty of Agriculture, University of Jaffna, Sri Lanka

This paper examines the relationship between entrepreneurial characteristics and the performance of
7 the small and medium food enterprise in the Valikamam area of the Jaffna district. Employment growth
- andthe average monthly profit of the enterprises were used as indicators for the performance of these
enterprises. Of the total of 180 small and medium food enterprises in the Valikamam area, Sixty three
enterprises were raridomly selected for this study. Firm characteristics and other variables are used as
control variables in this analysis. Two linear regression models for the rate of employment growth and
the average monthly profit of the enterprises were developed, using Ordinary Least Square method.
The results indicate that the firm characteristics such as age of the firm, initial numbers of employees
and initial investment has a significant effect on the employment growth ‘and entrepreneurial
characteristics such as age and experience of entrepreneur have significant effect on the profit of
enterprises. One of the important findings of this study is that one percent increase in experience causes
12 % increases in profit when an entrepreneur is 30 years old. Experience shows a negative relationship
withr the profit when an entrepreneur is above 40 years old. This suggests that young entrepreneurs
have gained better technology on production and business management through their work experience
than older entrepreneurs. Therefore, training programs and workshops on production technology and
business management for the entrepreneurs will significantly enhance the profit of the small and
medium enterprise in this region.

Keyword;: Small Medium Enterprises; Entrepreneurial characteristics; Employment growth; Profit and
Ordinary Least Square method.
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Parent’s Contribution towards the School as well as Teaching -
Learning Process in the Classroom

1Chanthiriha Nagendran and ?Jeyaluxmi Rasanayaham

1]affna National College of Education, Sri Lanka
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In the modern era, the educational activities should be based on the successful living of the students.
For this, the activities must be implemented to achieve the expectation of education. Though teachers
are sources of developing the students and make them full-fledged, yet the contribution of the parents
is very much needed for the fulfillment of the activities of the teachers. But the present era this situation
is questioning. Hence the topic Parents contributions towards the schools as well as the teaching-
learning process in the classroom is selected to the research, based on Valikamam educational zone.
For this research, sample size of teachers was selected based on Krejcie Morgan table and schools were
selected from stratified random sampling method. The reliability of data & tool are determined by
C}onbachs alpha test through SPSS 16 soft ware. The data were analyzed by percentage, chi-square test
& regression test. Through the analysis though the teacher- parent interaction was found above the
average level ( 63.2%) the parents’ contribution towards school is found in lower level (10.7%). Though
the planning of the teacher’s activities and the implementation of social skill development are much
better, the personal skill development is poor. Teacher- parent Interaction has the association with the
school types and regards the distance. But Interaction does not show the association with the gender
contribution of parents shows the relationship with school type &school size. Relationship between the
interaction and contribution, efficiency of planning and contribution, development of social skill,
personal skill and contributions B are respectively 0.600, 0.369, 0.597, and 0.597. The social classes
show the association with the achievement levels of students.

Keywords: Parents contribution; Classroom activities; Social classes; Achievement.
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A Study on Value Relevance of Accounting Information and
Share Price of Listed Banks in Sri Lanka

Kandiah Parameswaran, SebastianTerance Dias and Saseela Balagobei

Department of Financial Management, Faculty of Management Studies & Commerce,
University of Jaffna, Sri Lanka

One of the major tasks in finance is to increase the shareholders' wealth by applying different tools and
techniques related to firm's operations, investments and financing affairs. The aim of the study is to
investigate the impact of value relevance of accounting information on share price in listed banks in Sri
Lanka. For this purpose, 10 listed banks were selected as sample in Sri Lanka based on random sampling
method and secondary data was collected in annual reports of listed banks. Correlation and multiple
regression analysis were performed through SPSS software (16.0 version). The result reveals that there
is a significant relationship between earning per share and share price. Further, the study shows that
earnings per share has.a significant impact on share price. This Study gives suggestions for the decision
of investors who are investing in above banking sector as well as this accounting information provides
more knowledge to any banking sectors to create an innovative products and development as well and
also such research helps to other researchers to analyze further research related to these problems in
Sri Lanka.

Keywords: Earnings per share; Accounting information; Share price.
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Amalaledwnotang s spelulldr  sraiGsmi e wals oy ffuited GBILLG,  FBFFmULITED
IBpIGCsTaTaTILGHadn Yals HT. S Bempoaeiium ger LAGMB  eIeimenpSEIILIBAIBIL 6T, L1s0Baum)
Be0sEUI GIYAIBIBMETS  GEBTERILMIHS @ BB asenehAwionsgd FHapdams. Sem opfur, ouifdasn,
Cpear  SEwfdoT BuUTE euaThel D BTSN  Hmalaledwid gpaaiulsd Gpradear ougriLemt uled
o_eneiluied semiGeurtl L 1b, GQuemtenfiunl UtiTenal, alBHmed BhTHE Gurem  Liev  wellgaluled syymuiFfsen
Caramujeienar. @lilels BT Bampuiiied SEIGEITL L SSIL_68T 10 BLOGOOTEI, B)eiTenmil  @1pede0 UaT(Lpeb
ardlliysE 2 L UBSHSLILL GouemiBLD  6T6HENID  GIGWTENIDB(HEMA!  NIDULIDTSE Carewi®  GLieweniluid
semiGamn L g0 @eil oyliey GmHOBTeTETILL Gairens.

opieuTengl  Laieimpid Cprashisamens GHHAB Csremi[ GiomGlameieniiu’ Geirengl.  Hpalafeduihhled L
GMUTLIQED  6UBID  [BI6lE  BHBOFUIASEHD  OCLemieniuids saIGauiT L S0 L  ABiiLd  shHSIbHMmeTS
SaIeBH0% OsraBerang eeaLms Sylle GOFuwis GeuefléCaTanb  aimaBI 6, HOWsHeN6E  HTevdHeib,
usverbgenalenr  sepslt  etemeilulend  QuemissT — oudshs B s  ope] QEuig, o,  OLiew
Bourenmpa@orer GCwselar Cursmeanuia CUISIS HeaTeDamLILLD, lBHmevd SHemGamimt L GHeiL e HGuIs
Cuemisemen GHIHGID (peBmWuDd Syule] QFub s SIMHSIETNG. Db eumsuied @Guirnil L
Al Hems pomen Sulabe o (LRSS Grrbdsn, ueipwr gmuT Bl eirerenflulled LTeverdSemmaled s
FWBSHD  CLemiaEpld, L gBuT ed BTG FROsIHsaa  eramamiuled BBwigeler  LTTenauUed
CuemiaEbld  elaiteid ol WkiseT QUG SigliuemL ulsd I SBGU LIBHSULLBETENHIL 65T, (P60 [BIT6VTET
Fmpalalaughed BmbBSID, SHiener BTeODeM6 [HHSHILD OUBLILLL BhHSIbseT aluyen, LUGIUTUIR Teaeib
WPOBUIWB®ET DiglILIML WSS OBTENE SyUla] QEWIWIILL BaTTeNg).

Be1  guel@rire  Hmpelaledwid Beopuluied  FIT - BHHSIHGEEPES DL BLOGO Fepsaluled g
ST B BHBBEPHGID  (PHBSHIOD QBT BHIeT6N SIGTLINGUID, BI6HEG BHOFUIHBeMNG  Siglitent uled
BBuaaler  Gurgemerser, OCFuBUIGS6T  Fopa alBBmevd BTG L SHAled  SmawrILL L g, GUluUTS
alBgHmevd BeMBamIT LSl QLewsT GhiTdaslILIL L TiTaHe STGHTEDILD @il WI(PID, UL FelpdohHad &1L MisEndHa;
WPeEWISHID CBTHSHS  LisoCaum) BISILBISHSH0BEHBE 2 _eenter OQuemiser SGuigaan BTVSHFH0  Felps
SibGevmsl CupIdapTTae, S6ws Ly dasgorer (papuied ws urpbuflugemg 18508 Cueniss alGsmevd
SEUIGETL L SHH0 U0  (pHBOLTSSTET  &(HSIHHmer (pSTTaEUSSIGTOTTT G el UIRIBEHID  Syuiel6r
WPIQA|BETTS  (LPEITeNEUD S ILIB S 6T

BpaysOampaer: olGsme; GLamanluib; Hmalaledun,
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GeuBeu aHHeMe GuUFSH auPH@G - Semsm GomPluiiuisd Syuie]

M.Kokilaselvi and S.Sivarani

Department of Linguistics and English, Faculty of Arts, University of Jaffna, Sri Lanka

Beonimsulsn Farb0sTmEUls NBFAPNW el bemaemuisd GBTERI. LIPHIGIQDSSET DMOITDIGIHID, Slpdhd
LOTETEND, QBT DTHTEMID, QI IDHBW DIBTEHIGM amphsl eipSament. Geiissl Hog urbLful
weomgmy el LeNTLEET  Iommrosy  Qemid LTSI THS! QIBBlSTEIT.  6T1ogl  pUIeMons
SIBHHIEESTETSIILL L CaiBer WHssi saurapld  siburemer (Dambana) (My8xhaoreg  wSULIBIGBMmaENU ST G
Qarpibledmba 200 HCMEBBT OHTamevelsd DIMDBSHIATENG. D ibhd ST BrLIGHUTED i EhdGsu jflu
urgouful  uewTm G - eN(pUOWIBIBEETWID, LIPS  6UIPEHBEIBEMENULID, HEDL ULEDL.  LITEIDEIB6ILID, 2 smie]l]
LGS aIpHSRIGMmEIUID  Baipielny QBTibe UTHISTHEI augpdeameni. 1500 dasewer 10l G6WL  Glmenr
Bouder FApHIONG @EIINeNIHEHI dnl L IDNH GUTIPHS! SIHAISTHET.

sursnani  1CxhaHH0 amapd GouBey whsefler Guia ealpdmas  Gomfuiusd  onglienL ullsd  SLTUIHS!
Seuisensit  Faps, @eorary  umpbufwnismer  Gomfdapeod  CeteflaCsrammelts @einmiiels GbTobHINEGID.
@eiauTuie) @i HenenGiomfl SUIeITE INLDSETBHI.

HoeFOaTHEeT: LIpKIGIHeT; CauBeui; siburesn Giomgduiuied.
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senenauuiwedengib, ugluruie) Guuiuiwelengid eusmi&alullsd
JeeligInL Ul HiHd DIGNIUTHID - @F QUIeY]

S.Nirosan and N.Sivakaran

Department of Philosophy, Faculty of Arts, University of Jaffna, Sri Lanka

@@ustd  Bromresigsd  Gouiuiwedsd  gBULL  HGULIPETHEGID, DG LI fASyorer  IBBohSISESD
SiglILeDLWTE  Fevedanienl Ul HAbHmersst  SDOHBGHSE.  GEIUTS  JEaI@IDL U Hidbd  DETINTS
Aibgenanasit  Guouiuluisd euysonbpled LOGAIDI IBBEIGEDHEE NHHBGaIsHTS Smohsear. srghie Giomfulsy
SBUL&nIgUl QLT  WdHSEIBEDD, CHeafaIBp  HaTmDSEDD, GRUILKIGED, seipirs  Lflessenéio
seneaiuiwedearsin, Guouiuiuelagid eeniFdaeg urful s bassors bl albdisTenear. ghearmGa6ul
Quuiulwedsd Lev LlyFdleamensepd, el NyHonsnisend Gsrsmiar. @liysdflamarsefsd @mbo olGUGLLG
Quuufuwsyid,  Sieremeuiuied  aleTiFAwmLagsBhE Gorfeull  uGhuTiie) Qsueigid, @eor A Gomf
gamlman 2 BEGaSIB  SEuAWDT  JDBHH. AHSMBWOBHTH  Usmiulemear  Feusdeiemi ul - Hidbae
SIEmIITHID (WPHTCMBHSSI. Hids igweursnd Qord @iidss uaiurieBd pearamioulelbshgl. DG Apsolb
Guuilwn yFmansamsns CsHeNoUBHS (POMbHHEH. Sibs igpeIrsoras @f el dul Gombuiensr
o HEITHEGIHmeT BBIbsonsd Csrai® CFuBulLg. Bbs amsulsd GHUILG Sstoaiuiuisd anfuires
Quouiufwsd GeuelLBHSILL  CaieiBID  616HB  HETEDIENL Ul  HHHIHNN Jo060 Hihes DIINTHHH DL T
(psiremaGhHTi. oo rs oo GHuiLG  oletmelusdsr eemiFfsg afaGHSEHTH, S  aPuirs
Quuiwn yFdlemansemenil UGLLTUIR OFUIH LGLILTUIS] Guiuluiedsr eienisdlagd elGH L. Fevsdarg
Hibs DOITHHABG edrms LsBam efifaarmisst (pamabslulgmbs CUIIPHNID DeIfH Hibs
semers  Absomarsst  IBulLare  Gouuiwnl - Absmariusitefsst  LsveuBmIbE  peiGanmLomer
BsHEHHIGBGmeS  Qsretigmhser.  sea  GQomd - @Hise uguuTielb,  SiGorre  Gouuiuwb
Hrsdleamenmenand OmeflaUBsHsded Hidss Slgpeinsd Cariur® QUBBGEHES WPHEUIGSHINIGS 6T ID,
SIEMOsHyTen  elloiFamismsTud, oimer UL eeniFflepwiujd  ouymuiiegHTes  @el  UIe|bES G
SIS GBI

AmpaFQampast: Helfar  eTamaiuiuisd; UGUUTLIS Gouulwed; &ibs Digneirsd; @eoldlul Giomf; idbal
Ljeo@eursleurgid.

Proceedings of Jaffna Science Association, Vol. 22, No. 1, May 2015 ' 24



D6 _
GuTeLGELILITTOLIETg6 BBTeHSled allEhEbTen pempuiwied - Guuluiuisd CHTHE

&.5H U &6

(LPBIBSSINOTEN YU ISUTSITEN, 2_UIT LI L LIHQUIL BB LIL1D, uiTp LIGDBEMEVSBIPBID,  B6VIblen s

@musmd BrHpTeaiG sleheprer Giouiuluisd dbgemeu e anenirgAulsd GuITeLQUIUITTOLISIT  euBailul LimiseTlL |
s apsduotaig. e Sbsmeass, apuiued GhHs eloigen Cproarang elehebren Glouiuiuisd,
oMehepTen (pempuliuisy erasmeBEsd @ Fmii peveuilener gBUGSAUIGHSSL. CoBiig Hmiiy paeuiene
FBLUBSHSINHD CFevaied Caabiul Hysmiss, Sginimy ellhepren Guouiuluiedlsd sBmibGlaTsenil G sbs
apempuiuicoseienar sleuaimy SHibs Foluines Birrsfsdamrm aaLsomer elioigen fHums syyrueisrs @6l
ayieEE Gy Sewdps.  urpbufiuiors  ellehebrerd semBLgTe  HbasABese  smplul(  albd
BEHSHIBDHET  HOUBIBEDLET  Gnlgll Q6NN CTGILIGEMEN 6T “UpemmE@ adgns”  eleeld  Bredsd  Biyrsflhs
ollGhEhTET(IPEmBEOEE  QUITHINITET (PMB  @6Dpl E6Len6e0 SlEMO|D  SIHIOD Bl dbaeord  1eiCLh  (pemmaale
(pHCMBUHBDHES FTHALDTOG GeTLIGHmE sTBHHHIMTHS. @bBlensolium’ igeir oanl_ T eflghepren Giouwiuiuiedsd
FaBlILl L SHESSIbSmaT  Sellyiors  ellFy e b o I BuBsHey. BFfbsmeansst @mUSTD  HIrBmren 6
aflehepren  Guulwedsd gHUGHBEUL HTEBEHHMBUID  (PSBSSIOIHMBUID Beiunyenen  OFUIH0 @6l
aplebs Gayuls CHIEHITS aBHSTILGEBS. Bl oG  ygremors LGLLTUI]  (penmuiuled,
QUIL® eopuiluisd, efioisear  penpuiluied oW peBUIWISISST  LILIETLIGHSUILL BETOTHIL 6T HIODHEITH
@ewmd Bemevd  HIeysGern  LLISTLIGEHSHILIGS 6. BUITELOUIUIFTELIGTL_T6D ~ 6TUpHLILIL L. LNFSHTET  [HITEVT6N
“UpemdE eByTE”  sTaGmen LIJSTEoTSa|D  HielHemL Ul AbHMIET GUHS 61(1DbS 6JeneILl  [BITEVHS,
BememTiigSeNd S BEnySsi, Lihal BHIPHeTsd Qaefluime &L BENIHET GT6LIOIBENBUD USTTIOTEHSD ClEbTemT HTH
@eeuTuie] SIENDS MBS

HpaFeenpser:  GUTEOOUUITTOLST;  ellehebTerd sav@Lgllsir  Hibaoid; efehepren  Gouiuiuisd; il ehebire
(pemmuilled.
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wrpliurenis; CoHirsed TaIl L SHeT WdHsdHHIEE LT Siydusd
LBIGUBDeD LBl ey

Srirangan Pirasath

Department of Social Studies, Faculty of Humanities and Social Sciences,
' Open University of Sri Lanka, Sri Lanka

S  UBIGUBDED  elagl  beler  ggaBMWBSHe o _uliapsars allemRIGE MBS @b B Ig6T S
(pempenul  HIIGaIFD OFflued URGUBB WSS il Liis DBIPBFMSI. 10BN FnBHeOTET  SHiFF
alleusmymisefsd LRIGLBDIOISET peold  SFdiied @ rSHHearamwamut  Gueniald,  orfluisd o Meninsemern
BlemeobrLajb  anfCuBLGAeams. SBsmICUT Y o Farlaeoulener DIl bGlellen  Aeienpul  FTauGhHe
Sdwed CeuBUTGS6T, BHIBSMSE HIFTHIS QUOFHIBEMIDLIL| QaupLThEeT CUTETBOIBNGT METHTUISS SHeTanLD
CUTGBHEU  PEBTE  UYSIMIILSHEG SIPFAWD  LBIGLBBD Beweiowinggl. Uk@LBBed  (participation)
GG SPFLNIGGE  LBIDUTS  BhGSIHaINGESID QareiepbGuUTsl  @aIGaIT@h &L SHFHeID  HeOTFMJID,
CUTBETTHTILD, H6Va, CETaTmBWITSES CFLEIPMmD FTibHSI B6VbGI OBTETEHID HIUDFID 6160 CQLITHIAITS FnBe0TID.
“opdlued giorand GFuud BLealgdmaseisd @ FUpBHH0 o 6en wdsmer LECHHEHF CFuiHmenBuL
SWAe  LUBGUBDE”  eter  syedwent’  (Almond)  sapeeipiir. LUBIGUBBE  6I6TLGI  THSHMBUI  Felpd
CIEAEE QUG ga8LTs o_Menowrdsiue L seaim. DT GBECaTamern (paitgml 19Bu
CaMLOFHBLILSBEHTOIHID, Si6EMBIECHTam6T SADLBSICBTETEHOSBEHITO QFUIGOIPEDBETIHS 2 LTLIDTEID. B!
SFWED LRIGUBDED MBS BIHSeM6 Gairseomesd auThH6ME 560, Sfluied sl AujL el Baabs Sie605
aBFUTECaT  aHITECamm  QFLBLGHD, SFWTHSOTH  QTDIdnL 60, GHHATIONG  B(hHSH  Ceuefuieo,
USIJ IS L BIGENT, DMTAICVBIH6, SIJFidE DFHTITS GauipuLed Gurem CeruBuIGsmer GUILILSTEGID. &b
BILigel op Flupempenuwl HIIGaIE6D &BET LBIGUBBD (Pl ol wionss HBPABSI. DS HnBH0TS
og  ellausmmiseisd URGUBDIMIGE cpeld SFdluied o _miAiur igemer Guewiad, Sduled o Menipsaer
Blenso BT Laid  aufGWBLGAGHE.  TBIS oBSSILGSEBOLIG @GS ol oEiyse  ahyrs
YL Ala6i, sevdmimel, HeniFdlsei, euaIPMmBBET Gumasiper Gupdlembldeamer. Sbsamaulss Sevmiemsule
WssdHImG eamrar Sfwed URIGUBBEIMET LD H6 Capiapeled eaurdsedb@id 10GaHameouls oo Ts
wHIILpuid.  BelumuieuTaig  WSHSSHBE  Leer BLbGuBB 2010 WG  LUTITEHE) G,
ROMHUBH CHiHe0, 20131D SYWIG OTHTFLISHCHTSH60 seiLeuBEler cpeotd wimp Gaitged maul L Sirdluied
UBIGUBBeIE  meansouflenet aleISGUBTS  SiembgisTang.  Salamuiels el SIFluled  LBIGLIMBMmED
LTGHTETEDL QUSMETEN  HITOIBIBMETUID G 6m( SluBPleear aelamp HafsHd CEuiwipiuid 6TG3TLI S5 6M 60T
oGS SISTE . Beil  OUUIREBSL Bany SI@DBTBH.  Hell  SyUIaITaIG) (PHOBmeSEHTaITS  BhiTde0
genembsaGHHTed CeuafiLBHSII L o sHCuTsL Tl GairgHed (IplgaBaenuid Gyeuwrmb BEN6VSH B 0| BENTTE
SIAWD  UBIGUDBBEL  QgmLiTLme USHSBHIGET,  FEhHMBEHET  6IaTLIOIBDBULD SlglilenL_wimesd  Clamem®
gIo|memer  GUBBIGOGTNI CHTB, @eluTiioumarg LGILTLI Wempuilwisd, @i @  enpuluied, efwiree
Wenpuiuwied aeLOIBEET gliemamOsTan GoBESTsTaTILL L 8.

HpFOsTBEeT: SIAwed LURGUBBD; Suwied: FUPBIDWIDTSSHE; [BL HEDSHETHID.
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sllghepren Guouiuluielsd Siemenauuiwiedst GesvaursE - FTTLI6UT ) Bemet
SlQUILINL WITES QBTeNiL. @J <uley

&. SN F 681

WPSBIBSHSIUONGN YU IUTENET, 2 _UNT LI L LIHUQLI BB LT 1D, UITp  1I60D&6MEVEEIPH1D,  B6VIBIsDS

Bmustd  mpIBmratG  elehehTanr  Gouiuiuieds S BLIL(LPEMEIT DB ETh b @ STEMOILITLILET,  B&HTID6r0Tn 6T,
GumebQuiigTOuei.  GuaimealadsT  euipridu umisefiiiy  10ls  pdbaunorang TEIILIHENEIUID DI B6IG]
fbpemanmst  allghepren  oniley, el ehehen peop  eflghepren  Gouwtufuied  GuimaaBsd JBLIGHSIU
STBHSHHMMUD  BHHTHHHH0  Slsmanaiuiuisd purulgssd  (pemssit  gBLGEH S GlFsbauTdalenamuib
AJMiasTE Q6 HUieis EUGMI JADDBMS. BOITEHT SHib fbgmensefsd ellchepTan Sinfeymsi DI HSHID
IDTBBIENLUD  Sereniouflenerd  Camemier  616iLgmer WPHEDOLLGHS Ly Bumulhssd  (peppsenst
(psitemeusGeany. GUIILTS apey HhHoier Byrafinlomern gnmids Cemeni_eny. R&dbpemensst S@HUSTID HIBBIHIEH
ollghebmean  Qouiuiuiedsd  gBUGHSIW HIHEHESMBUD  (PoSusSIMISOSUD  1IBeLTme  Qaiiss G
pUeybolGeagulss woppieTe Chrdsorgn. @6 oyuialGe Hysrenors LGLUTUe| wpeopulusd, el G
(pempuiwed, eliofger psnpuiuied pdu upsBuluisdEssT LWISTUGSHSIILE Bsitenen  slaiigi el @il U160 860
@rewiLmbd  Blewevd - Hre|sECs LWSTLGSSOILGE Emer.  SrenQuIiILy,  Bariosrodns, CLimsbQUILITGILIGHTL
Cumsipeufmefien Nysren [Brev@sT, SioufmsManient u fbHmansst GNdhs Ml [BITeods, BT IS 61
sLBmyssT, LG @spsefsd  Geieflumer sl Ganyassi SIGIILIIMENN  USTTIONDHS  QHBT6H Hidh  Seiaiie
UMD STTBE.

HpFQaThEet:  STNOUTILT;  GHTIDETOINGT; BuTedOLIUITTALISL ;  flghEhTario); BLLD6NLILIQIDID;
QUGS HHGieuD; Burudgssen.
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S.Nirosan

Department of Philosophy, Faculty of Arts, University of Jaffna, Sri Lanka

Quimemes, Fapsld arihes jFfamasendd Sinmraialss olehehrear G uIsTIpeBohEflul Iy IPemBEHmET
ApHIGIHTE ellehehTen  (Lpenmuiulsd  Sisndlaimgl. elehehTan (PedBUILIE) QBHTLITLITG SHTVHSIBGS SN6VID
Ue  (penmuilieoreidsenmsd  LIsOBaIBILILL  SBHSHIBSET  (psinaubslill (B albglsienar. - Gelisbefsd 201D
BIBmrasgs  pHUGHUTs . aimphs  Corivevamaliaiant ul  fpsamensst (pbaluiorarenal. olehepren  Difle)
QBTLITLITET SiIFE BUIOBET Lsv LWl omBprsemsT gBUBGSHUlGHST. DieIBBIsT &I LMD  [DTHB[ID
QarLiuTer  HbHamarser  (pHeimnd@ilulmeal.  Gamperogaaflenient Ul &I LeILIQID  OTBBID  GGTLFuTe
(peompuiuisd  SlemiGupeBuwITaEl  Laenarl  LeobamlamssSne  (pheteniowirer  @f  LimibeflLlener
apmIBulmhEes.  CHTeVImNmIML U SHBSHIIY  NEhebTar  eeTTFLUITEISl  SL L eDSMILIGLD  (DTBMmIGHe 6
o 1686 B DOUBDI B (HBEGBSH. B SL 1L eN6MIILIGLD (DNBMLONENEH FTHTTenT HIevld, LTl dld SHIevld sle
QGEMDILILL  BIVRIBERSILTE  @LD  Cupdlama. Ll dulesr  psold  FTHTIeNT  HTVHSH0  gmmidh
QeaBTeTent Ll Ig@hhe U Lenenliigo  Bgrafldastiul@G LSl sl Levsnlitigod  apsGomfuirii@Galsms. bs
GawerapenmBul - elleheprenr  eneiFHH@  Oendlwioraig  ser  BHTioeOgneT  BHAWCHTH  Sighemen  LisLEaI
LIQ(penBEEhdE oL ns  eflsnbdermt. &lLensniiligy BB o eienwouwirer  ailehehTer — alsmiddlenul
FTHBHUNOTHGBGBSH  sleSepri. e1efedid BHToavamelsDienl Ul S L eNeNLILIgD  DTMBID  FTihg  (Lpe»muiuisd
oremyl.  oreogi e,  QuuTOUeT,  eubETCHTery, el mer  yBGuiTyTed  efliDTFeNRIS EhEH @D
2 L UGS 19®HBbHS.  6T6n6eu Nesremar'l  LpoLafleurdhded  Cahmvervdaalianient wl  FbHenenserilsd
GFsvaimsdameanu|d, DHBOGHITET  HpaTliamyeamenu)d UGLUTUI®] CaFuiensTs @6 DU1edhEL (B
SIMOEGTBH. Qe puiodh S Beogwrersl alluyenr (penmullulsd, u@liurule) penmuiwisd, efiorger (pspBuiuisd
sTevTLINBM6n GHlewenr ObreniB GoBOETeTemILGAHIBH. @)l pUiedG& AW Srajsst Caoroervgmsafenient ul LygTer
Brevseiled RHbHHID, el HbHemearsst OHTLiLTE OQolefeubdh HITeLEsT, WBBID Ume RHpHeiev
Geuefluirer &L GenyHslT sliLIIBIeNHHSHID CLBBIGGCETeTeT LGS srme.

BpeyFOFTBaEeT: Netenal! |jeoGemmBlanTsid; &L L eDeTlILIgIDD; 1L eneTILiglo IDTMBID; FTHIFeNT &I6vDd; Ll &l
HIT6VID.
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LIGOTLITE (B SIHLLITET 2_(heuTde(pld Sevallub: ST Lemium (B
SIMLLTENGMS 2_HEUTHGSHoUH 60 Hevellulledr  sudSLIKIEG

&. S|([HIbSHTH 61

BUOPSHSIDD, SMEVLILIL LD, UITP LIVBNCVSBIPBID, B6VmIsnd

Qm Rensder Gl LBDID HeneoCUpl 6T6TLSHI DHE LEHLTLG DDLUITET 2_HaiThbboHSe0 HRidl6iTeNsi.
LU (B SIDLWTET  2_haiTd@Gaided seoallds@ 0o (WpHEAWITar Uhg o (G, uamed @6l 61dhd
QIpBIBLILGID  seoalwirans Belar oasefasid UsCHAWS sbualsefaBid CUTMHETTSHI]  [HeVISMETU LD
o _6MBHTESHRBMETLID  Blmma0suiosralal  DIMOHHIOTENSH. EBHTTD DIFeTaN DdHaE6NT LT . (Gd  Hevaf
Aeni_dbas aumiililsveorosd CuTdemal. @& @elOeirm welldHamanud Sielerg uswiLim G Ceifledmiba LIGmE
Fhms awbeieiulsd  sapsHaelalama. Us6a @evell sleiLg Sl STTUBB Qmrs &l LamndoslILGaGHTH
@6uGleuTm o6l HeTgHILD FHWLiemTLIT(®, B e G HIRIID, LiewarumL (Bil LIGHTemLO G, &H60T6mLD LoBMILD
Fapaslibamepuleneiujd SITatiGL eiensullsd iemoul ColewiB. SAICLTHIBHTE G FpsdHdlen sueniad] OBEBID
BueisE olallpeHaulsd Sevall SHTHBIOTET USLIBISDOT BB (LPIQULD.

LEmTLTE,  SIenLWTenD  Bmib  &evell  OHTLIUTEr  HHhHHIHmevdenen IfsTardlhbs DSBS Lleearnmslsiien
SIFFluIensv Hengellevds@EaiHer  pevld, FeLPBHH 60 B aluIome a6 flullemeumu jib BuewTa G
alelmpeHSmuud gBUuBSSeISed LT (bd sevels@iiu L dbdlmear wHIIG CFuiats @ ouiaier
GBreH&IoTELD.

HmeFOanmeEeT: LemtLT(; Sienlwrend; Sl @er Gelbgiaub; LewUT . GlUeen; CuaiisE ilalphHd.
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Empowerment of women within the Constitutional framework of
Sri Lanka: Particular Reference to condition of women in the_
Northern Province

Kosalai Mathan
Department of Law, Faculty of Arts, University of Jaffna

Women face a lot of challenges in the current world and most of them are not effectively solved through
laws and social patterns. Women empowerment through laws would be sustainable and effective.
Article 12 of chapter-lll of the Constitution of the Democratic Socialist Republic of Sri Lana, 1978
recognizes the right to equality and equal protection of the law and freedom from discrimination on
certain specified grounds, including sex. Article 12(4) also recognizes that a special provision to promote
substantive equality can be made by law, regulations, or administrative action. The criticism of Article
12(4) is that women are not provided the provision independently; instead, it is inclusive of women,
children, and disabled persons under a common label ‘vulnerable’ unlike the Indian Constitution where
positive discriminatory schemes such as reservation for political representation of women, are made
within the Constitutional framework?.

The study analyzes how the interdependency of rights affects women’s rights and the consequence of
not guaranteeing the economic and social rights in the Constitution. The state machinery of Sri Lanka
must guarantee economic rights especially for the empowerment of women in the Northern Province
of Sri Lanka whose economic empowerment is deprived in the pre and post war context. The study also
focuses on the insufficiency of the constitutional frame work to deactivate the discriminatory norms
existing in the society. The equal protection clause? remains inoperative not only because of the
perceived discriminatory norms of the society but also the ineffectiveness of the frame work to operate
with strict manner.

The research focuses on the empowerment of women in the Northern Province as they face many
challenges in many forms in the pre and post war era and a lot of female headed households have
emerged as a result of the war. The study is basically desk-based and sample participants from Jaffna,
Mullaitivu, Kilinochchi, Mannar and Vavuniya will be interviewed with a questionnaire. As a result of the
research we expect to see coordination between the state machinery and the society which will result
in the empowerment of women certainly. '

Keywords: Women; Empowerment; Equality; Constitutional framework.

! Indian constitution not only grants equality to women, but also empowers the state, to adopt measures of positive
discrimination in Favour of women from 1974-1978. The 73" and 74" Amendments (1993)to the constitution of
India laid a more strong foundation for the participation of woman in decision — making at the local level by
introducing a 1/3" reservation(quote system) of seats for woman in the panchayats and municipalities within the
local government system. The system included scheduled castes/scheduled tribes, backward minorities, a majority
being from rural backward areas and several with no literacy. Among other members were women who were
marginalizes, poor and socially exclude ;

2 Article 12(1 &2) of the 1978 Constitution of the Democratic Socialist Republic of Sri Lanka.
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