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Executive summary 

As a part of BOBLME’s efforts to uplift the science skills of 8 partner countries, several trainings have 
been conducted at regional and national level on science communication skills. These include 
typically a 3-4 day training on scientific writing and another training of the same duration on science 
presentation. This started as a regional training. Since the regional trainings are intended for 
trainees from the key governmental agencies participating in BOBLME activities, national trainings 
give the opportunity to train a wider range of young scientists who may or may not be currently 
employed. Understanding this potential, BOBLME has been supporting national professional 
organizations with their conferences, and these conferences give an opportunity to train an already 
selected set of conference presenters to be trained. In the past, BOBLME has worked with Sri Lanka 
Association for Fisheries and Aquatic Resources (SLAFAR) and Wayamba University of Sri Lanka to 
hold similar training in Sri Lanka. Following the success of the former trainings and considering the 
number of participants that can be trained effectively in such local trainings, WUSL requested the 
financial assistance to conduct an international workshop under the theme “Sustainable 
Development through Equitable Sharing” and to train some selected oral presenters on presentation 
skills. Wayamba International Conference (WINC) was a great success despite being the maiden 
international conference of the university. A total of 516 abstracts were received and of that after a 
review process 321 abstracts were selected as oral and poster presentations. The participants 
represented 12 countries. In addition, during the two days of the conference a key note address and 
7 key note speeches were delivered. The conference was attended by 716 participants. The 
pre-conference activity of presentation skills workshop was held at Tamarind Tree Hotel in 
Katunayake from 25 to 28 August 2014. A total of 32 participants were trained on presentation skills. 
This workshop was facilitated by 8 facilitators. 
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1. Background 

1.1. Wayamba University of Sri Lanka 

Wayamba University of Sri Lanka (http://www.wyb.ac.lk/) has taken the responsibility for the 
smooth integration of graduates she produces into professional life, and hence into society as a very 
young higher education institution since its inception. The Wayamba Campus of the Rajarata 
University of Sri Lanka was established in 1994, merging the affiliated university college of the North 
Western Province situated at Kuliyapitiya and Makandura. Faculty of Agriculture & Plantation 
Management and Faculty of Applied Sciences were the first two faculties established in the 
Wayamba Campus. As an affiliated university college, Wayamba continued to produce graduates 
with minimal facilities as well as with a very young staff. Only a handful of senior staff was available 
but they too were mostly from government departments and other academic institutions without 
much experience on academic affairs. 

In 1999, the Wayamba Campus was given the full-fledged University status and the Wayamba 
University of Sri Lanka (WUSL) was established with the addition of two new faculties, Faculty of 
Livestock, Fisheries and Nutrition at Makandura, and Faculty of Business Studies & Finance at 
Kuliyapitiya. Kuliyapitiya premises are located 0.5 km from the city of Kuliyapiya, whilst Makandura 
premises are 2.5 km west of Pannala town in Negombo-Kurunegala route. 

The split of premises resulted in the University being placed at two strategic locations with central 
administration being placed at Kuliyapitiya premises. From the point of establishment, WUSL 
implemented the policy of medium of instructions for all study programs offered at WUSL as English. 
This policy resulted in WUSL being sought after by students of all communities of the country, a 
feature visible in our students’ ethnic composition at all times. Today, nearly 2000 students study in 
two campuses at Kuliyapitiya and Makandura. The University has more than 100 academic staff and 
non-academic staff. 

The day to day functions as well as long term activities of the university are focused by university 
vision and are guided by our mission statement. 

 

University vision © 

“To achieve and be recognized as a centre of excellence in higher education, research and 
development of technologies whilst training and developing human resources to meet 
national and global needs”. 

1.2. WINC conference 

It was with great pleasure that the Wayamba University of Sri Lanka announced its first International 
Conference on “Sustainable Development through Equitable Sharing” and it was held on the 29 and 
30 August 2014. The targeted audience was academics, researchers and all the other stakeholders 
who met, discussed and exchanged views on the issues pertaining to the desired theme/s in an 
academic and professional environment. 

The goals of this conference were to, 

1. Gather all stakeholders to one common forum and open the issues of resource sharing 
challenges and the need for sustainable development 

2. Empower stakeholders through better linkages 
3. Improve the mind set of stakeholders to accept different views and norms 
4. Highlight the importance of researched based evidence for decision making 

Please find copy of the brochure in Figure 1.  
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Figure 1 Conference brochure 
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The WINC executive committee appointed for international collaborations for WINC planned four 
main activities to improve the science communication of the participants. 

i. Presentation skills development workshop for authors of selected abstracts to be presented 
in WINC. 

ii. Scientific writing workshop for selected presenters at WINC with abstracts qualified to 
develop into full papers. 

iii. Scientific sessions with key note speech and plenary speeches and selected oral and poster 
presentations. 

iv. Publication of manuscripts developed in the science writing workshop as a special 
compendium of selected papers of WINC. 

Oral presentations and poster presentations 

The conference was attended by participants from 12 countries. A total of 516 abstracts were 
received and after review 321 abstracts were selected for oral and poster presentations. For the first 
time in Sri Lanka posters were displayed as digital posters as a part of an on-going attempt to reduce 
the carbon foot print of the university. 

The proceedings of the conference are annexed. (Appendix I) 

1.3. WINC pre-conference training on science communication: effective presentation 
skills - Katunayake, Sri Lanka – 25–28 August 2014 

Staff of Wayamba University (SLAFAR members) was the trainers and facilitators and BOBLME 
collaboratively organized, supported by the BOBLME Project, a workshop for the scientists. Selected 
staff members who had experience in delivering the module led the training workshop. Those who 
were selected to present their research findings in training workshops in previous years were mainly 
from fisheries and environmental sector, but WINC was open for all young scientists, regardless of 
sector, which was an advantage. It was a new experience for the researches as well as for facilitators 
and both parties were able to build up their self-confidence and improve the quality of the overall 
presentation. From the previous years, we have trained over 100 young scientists of the country and 
they mostly represented institutions like National Aquatic Resources Research and Development 
Agency (NARA), National Aquaculture Development Agency (NAQDA), and Universities where 
fisheries and aquaculture are taught. However, these workshops missed so many potential trainees 
from other sectors like, environment, socio economics and management, food production and 
processing sector who also work directly with resource users from aquatic environment. 
Accordingly, the organisers of WINC requested the facilitators of former workshops to provide them 
the opportunity to conduct the science presentation and writing workshops in association with 
Wayamba University. Hence the committee appointed for international relations and collaborations 
of WINC programme to organise this workshop from 26 to 28 August 2014 at Colombo as a three 
day residential workshop. 

The pre-conference workshop was facilitated by 8 trainers. A total of 32 participants attended the 
workshop. This included three foreign participants from India and Pakistan. During the training 
adopting the same version of the science presentation skills workshop done regionally, participants 
were first given the theoretical knowledge on elements of a good speech. Participants then went on 
to make their 5 minute presentations which were presented on the last day. Each presenter was 
given time to present and also to get comments from the audience. Participants were also trained 
on handling audience. 

From previous experience the facilitators had seen the improvements that have occurred to their 
presentations. We are also proud to say that trainees have set baselines for presentations in their 
respective organisations and are immediately recognised for their skills in presentation. Hence at the 
end of the BOBLME Project it will leave a legacy of having trained a large number of science 
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communicators in Asia, notably in Sri Lanka. This workshop also used the material developed by 
Prof. Peter Rothlisberg in training the participants. 

2. Key outcomes 

This conference can truly be declared as an international conference considering the number of 
international participants and papers. The benefits to the region were immense and at the same 
time students got a world class exposure to organising a conference. In addition to training the 
participants on science communication, there was another post conference activity on mathematics 
organised by the Department of Applied Sciences with the collaboration of Japanese participants. 

2.1. Travel awards to participants 

Travel awards for WinC 2014 were presented by BOBLME (The Bay of Bengal Large Marine 
Ecosystem) Project to cover their travel cost to pre-conference workshop and conference. These 
grants were specially offered to support the research development of foreign students and 
researchers. Following researchers were selected for travel awards. 

2.1.1. Winners of travel awards 
A total of 35 applications were received, and of that 02 participants were awarded with travel grants 
to workshop and conference by BOBLME. 

1. Godbole Balasaheb Mukudrao, Mahatma Basweshwar College, Latur – 413512 (MS) 
India, presented “Studies in urban geography of Latur city of Maharashtra State of India 
with special reference to growth and morphology” on August 30, at 12.10 p.m. in Room 
1-A (Session 58). 

 

Profile: 

Prof. Capt. Godbole B.M. is working as an Assistant Professor in Geography at Mahatma Basweshwar 
College since 1993. He has completed M.A. in Geography. He has published 15 research papers in 
national journals and 25 research papers in national level conferences. He is working as a reviewer of 
some international as well as national level journals. 

2. Gaikwad Sunil Manikrao, Sanjeevani College Chapoli TQ. Chakur Dist. Latur (MS) India, 
presented “Effect of storage temperature on sensorial and microbial quality of 
standardized buffalo milk ‘Ujani Basundi’, a concentrated milk product of India”, on 
August 29, at 12.30 p.m. in Room G-B (Session 15). 
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Profile: 

Dr Gaikwad S.M. is working as an Assistant Professor in Dairy science at Sanjeevani College since 
2003. He has received Rajiv Gandhi National Fellowship (JRF) during 2009-2011 from University 
Grants Commission, India to carry out his doctoral degree work. He was felicitated with 
Vidyabhushan Award by Indian NET/SET Association, Buldhana. He has completed M.Sc. in Dairy 
science. He pursued Ph.D. from Swami Ramanand Teerth Marathwada University, Nanded in Dairy 
Science. He has published 19 research papers in international journals, 9 research papers in national 
journals and 6 research papers in national level conferences. 

2.2. Key note and plenary speeches 

All the abstracts of key note and plenary speeches are annexed with the programme book. 
(Appendix II) 

Key note speech was delivered by Prof. Pascal Boeckx from Gent University of Belgium. 

 

Plenary speeches: 

Plenary one of the technical session was delivered by Prof. Mahesh Sooriyabandara from Toshiba 
Telecommunications Research Laboratory, Bristol, UK. 
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Plenary two of the technical session was delivered by Prof. E. Vivekanandan from Madras Research 
Centre of Central Marine Fisheries Research Institute (CMFRI), India. 

 

Plenary three of the technical session was delivered by Prof. Suichi Kawashima from Kyushu 
University, Japan. 

 

Plenary four of the technical session was delivered by Prof. Pushparajah Thavarajah from North 
Dakota State University. 
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Plenary five of the technical session was delivered by Prof. Liam Sinclair from Harper Adams 
University. 

 

 

Plenary six of the technical session was delivered by Dr Chris O’Brien from Bay of Bengal  
Large Marine Ecosystem (BOBLME) Project. 

 

Plenary seven of the technical session was delivered by Dr Andrew Javis from International Centre 
for Tropical Agriculture (CIAT), Colombia. 
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2.3. Pre-conference workshop on science presentation 

In Sri Lanka unlike other Asian countries, women’s participation to science is high and this was very 
much reflected by the gender ratio of attendees to workshop. Of the 32 participants 17 were 
women. 

In addition to this the participants were from universities of Sri Lanka, research institutions and all 
relevant government institutions. The 3 day workshop gave a life time opportunity for the 
participants to learn science presentation with hands on experience. The 8 facilitators drawn from 
different disciplines did an outstanding job of assisting the participants. 

The 3 foreign participants from India and Pakistan valued the workshop very much and the 
outcomes of the final evaluation of the workshop by participant are as follows. 

Number of respondents to evaluations was 28. 

 

 
Figure 2 Appropriateness of the workshop content 
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Figure 3 Coverage of all elements 

 

 
Figure 4 Mode of conduct 
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Figure 5 The duration of the workshop 

 

 
Figure 6 Practical exposure 
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Figure 7 Support provided by the facilitators 

 

 
Figure 8 New skills learnt 
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Figure 9 Ranking of different elements of workshop 

3. Recommendations for future 

1. Supporting regional scientific gatherings promote dialogue and assist dissemination of 
knowledge. 

2. Regionally arranged science presentation skills workshops provide scope to train more 
participants. 

3. Strengthening the regional training pool can ensure that this workshop is further taken 
forward by individuals. 

4. Coupling the training with conferences ensure that direct result of the training is observed. 
5. Facilitating regional workshops will ensure key concerns of BOBLME Project are taken over. 
6. Wayamba University of Sri Lanka has been working with BOBLME for a good number of 

years and now WUSL has emerged as a regional training body which can conduct training 
locally as well as regionally. Hence ensuring this relationship and enhancing the capacity will 
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Appendix II Programme book 
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Messages 


Message from  His Excellency  the President of the Democratic Socialist Republic of  Sri Lanka 


I am pleased to send this message of greeting to the first International Research Conference 


organized by the Wayamba University of Sri Lanka. 


With the Government of Sri Lanka having a strong commitment to the promotion of research 


and dissemination of knowledge on important areas of economic and social progress, it is 


commendable that the Wayamba University organized an international conference of this na-


ture on the theme “Sustainable Development through Equitable Sharing”, which is of current 


importance. 


This will provide a valuable opportunity for researchers from both Sri Lanka and abroad to 


present new research and knowledge on a topic of global importance, addressed by the many 


disciplines of study available at the Wayamba University. This event will also provide a good 


platform to present the related knowledge acquired by Sri Lankan universities and research 


institutions. 


This will give the scholars and researchers from abroad the opportunity for good interaction 


and exchange of knowledge and experience with their Sri Lankan counterparts, and enhance 


the levels of knowledge and understanding of key aspects of economy growth and social de-


velopment. 


I congratulate the Wayamba University of Sri Lanka for this initiative that will strengthen ties 


with the international research community leading to more academic collaboration in the fu-


ture. 


Wayamba International Conference 1 







Messages 


Message from the Minister of Higher Education, Sri Lanka 


Understanding the necessity of research in developing the national economy, the Wayamba 


University of Sri Lanka proudly announce its first international Research Conference (WinC) 


2014 on the theme, “Sustainable Development through Equitable Sharing”. Sub themes of the 


conference are Applied Sciences and Technology, Mathematics and Statistics, Economics and 


Management, Climate and Environment, Food, Nutrition, Livestock and Agriculture and Life-


style Aquaculture. The conference will be held on the 29th and 30th August at the University 


Auditorium, Kuliyapitiya. 


I wish the First International Research Conference all the successes. 


The Wayamba University of Sri Lanka, the thirteenth national univer-


sity in Sri Lanka, established in 1999, provides, promotes and devel-


ops higher education in the fields of Applied Science, Business Studies 


and Finance, Agriculture and Plantation Management and Livestock, 


Fisheries and Nutrition. Acquiring and updating knowledge and skills 


through research opportunities is one of the salient features in the 


pursuit of addressing global issues.  


S.B. Dissanayake 


Minister of Higher Education 


Sri Lanka 


Wayamba International Conference 2 
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Message from the Deputy Minister of Higher Education, Sri Lanka 


the sphere of research work. Although Wayamba University is a recently established institu-


tion it has already taken important steps forward in encouraging research work and also 


more emphasis has given to job oriented subjects such as Applied Sciences, Business Studies 


and Finance, Agriculture, Plantation Management, Livestock, Fisheries and Nutrition in their 


curricular where lot of research activities can be done. 


With the direction of the Vice Chancellor Prof. S.J.B.A. Jayasekera, an international Conference 


has been organized on the 29th and 30th of August 2014, on a timely topic of “Sustainable De-


velopment through Equitable Sharing” which brings a good opportunity to share knowledge 


with the foreign partners and others in the research area. The world human population as a 


whole is now suffering a lot and facing threats due to Global warming, Desertification, Melting 


the glacier cap in North and South poles and Rising sea level as a result of ignoring the envi-


ronmental factors in the development process.  


Not only myself, my Hon. Minister would like to see the other universities also take part, con-


tribute and share their competencies and resource with the others and follow this path to 


open up more opportunities to under graduates and post graduate students for research work 


in their relevant fields. 


I wish this conference a success and hope that this will help to enhance our development ac-


tivities in an environment friendly way.  


It is very well known fact that research is a major function of any uni-


versity. Another meaning for “reading for a degree” is learning 


through research. You investigate new arena of knowledge. I am 


sorry to state that for some years due prominence has not been given 


to research work in most of our universities. 


I am delighted to see now, due to the recent reforms implemented by 


the Ministry the university circle has taken progressive measures in  


Nandimithra Ekanayake 


Deputy Minister of Higher Education  


Sri Lanka 
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Message from the Secretary of Higher Education, Sri Lanka 


Climate & Environment, Food, Nutrition, Livestock & Aquaculture and Lifestyle Agriculture 


are also important and timely disciplines to be addressed. 


Research and dissemination of knowledge is always promoted and encouraged by the Minis-


try of Higher Education. I am happy to note that the Wayamba University of Sri Lanka has cre-


ated a forum to present the knowledge acquired by the Sri Lanka Universities and other local 


institution which will show the standing of Sri Lanka in the field of research. At the same time 


it is a great opportunity for all scholars from foreign countries who will be presenting their 


research to gain recognition in their respective disciplines. 


The Wayamba University of Sri Lanka has shown remarkable progress in serving the nation in 


producing graduates to meet the development needs of the country and this venture into the 


global scene is a welcome move. 


I wish the entire research scholar, both local and foreign, who are presenting their research 


today and all those who are participating in this occasion in the present activity as well as in 


their future endeavors. 


It is with great pleasure that I write this massage to mark the first In-


ternational Conference of the Wayamba University of Sri Lanka.  


The theme chosen for the Conference, “Sustainable Development 


through Equitable Sharing” is an appropriate opening point for an In-


ternational Conference where a global community of research will 


gather to present their research. The sub themes of Applied Sciences & 


Technology, Mathematics & Statistics, Economics & Managements, 


Dr. Sunil Jayantha Nawaratne 


Secretary 


Ministry of Higher Education 
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Message from the Chairperson of  the University Grants Commission, Sri Lanka 


of entrepreneurs especially in the Wayamba province. I am aware that the degree and post-


graduate degree programmes conducted by Wayamba University are industry targeted and 


necessary knowledge, skill and competency are inculcated in the degree programmes. 


Conference of this kind provides an excellent opportunity for local scientists to share and ac-


quire new knowledge, skills and technologies obtained through research worldwide on socio 


– economic development. The Sri Lankan government recognizes that the local scientists 


could make a significant contribution to national development by taking the knowledge and 


technologies to local industries. The responsibility of the academics of universities in playing 


a key role in knowledge generation and dissemination would enable the community to estab-


lish local industries with available local resources. 


As the chairperson of the University Grant Commission in Sri Lanka, I wish to extend a warm 


welcome to the international participants of the Wayamba International Conference. I am sure 


the international participants will have a happy, productive and a memorable stay in Sri 


Lanka. 


I also wish the organizing committee, the scholars, the distinguished guests and students a 


very productive conference. 


Finally, I wish to thank the Vice Chancellor Professor SJBA Jayasekera, members of the orga-


nizing committee, academics, the other staff and students for their dedication and co-


operation in organizing an International Conference. 


It is my pleasant duty and honour to release this message for the 


Wayamba International Conference (WinC) on “Sustainable Develop-


ment through Equitable Sharing” scheduled to be held on the 29th & 


30th August 2014, organized by the Wayamba University of Sri Lanka. 


I am sure this International Conference will offer the participants a 


board knowledge in related areas and will provide great opportuni-


ties to academic and professionals assisting in development  


Professor Kshanika Hirimburegama 


Chairperson 


University Grants Commission 
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Messages 


Message from the Chancellor of the Wayamba University of Sri Lanka, Sri Lanka 


University which I am sure will be a popular venue for many more international conferences. 


I would like to personally welcome each of the participants to this important conference who 


will share their experiences and research findings for the benefit of the participating coun-


tries. Our staff too will continue to grow remaining motivated and responsive and open to 


new ideas. WinC-2014 will cover many important areas of research to bring about fruitful in-


novative ideas and projects that are multidisciplinary that could contribute to sustainable de-


velopment through equitable sharing.  


Wayamba University has always taken new initiatives aimed at opening avenues for collabo-


rative interdisciplinary research to ensure that it remains at the cutting edge. Our Faculty and 


the students have continued to meet challenges and to outshine despite impediments. We 


should all be very proud of the way we operate to continuously improve our contribution to-


wards national development 


I would like to thank each one of the participants for attending our conference and the re-


source personnel for sharing their expertise and experiences. I hope that your deliberations 


will help us to positively contribute towards sustainable development through equitable shar-


ing.  


Finally let me offer my sincere thanks to the dedicated organizers, office staff, sponsors and 


volunteers for their support and contribution for organizing this conference.  


I sincerely thank the Vice Chancellor for inviting me to send a message 


to be included in the book of proceedings of the first Wayamba Interna-


tional Conference - 2014 on the theme “Sustainable Development 


through Equitable Sharing”.  


I wish to congratulate the Vice Chancellor and the Faculty for selecting 


such a timely and relevant theme of great consequence. It is also note-


worthy that the conference is held at the new auditorium of the  


Prof. Tuley de Silva 


Chancellor 


Wayamba University of Sri Lanka 
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Messages 


Message from the Vice Chancellor of the Wayamba University of Sri Lanka, Sri Lanka 


staff.  After fifteen years of existence, the Wayamba University of Sri Lanka felt it was high 


time to join with the global network of researchers and create a platform for local researchers 


and their counterparts abroad to share their research activities. 


The theme of the WinC is “Sustainable Development through Equitable Sharing” under which 


the areas of Applied Sciences & Technology, Climate & Environment, Economics & Manage-


ment, Food, Nutrition, Livestock & Aquaculture, Lifestyle Agriculture, Mathematics & Statistics 


will be addressed.  Several foreign experts will deliver keynote speeches.   


The Wayamba University of Sri Lanka is proud to host this event and hope to continue the col-


laborations that will be established with both the local and foreign participants. 


I take this opportunity to thank the Co-Chairs, Members of the various Committees and other 


staff members of the University who have expended their time and energy to make this event 


a success. 


I wish all success to the participants of the Conference. 


It is with great pleasure that I write this message on the occasion of 


the first International Conference of the Wayamba University of Sri 


Lanka (WinC) to be held on the 29th & 30th August 2014. 


Research is an integral part of a University and the Wayamba Univer-


sity of Sri Lanka has been steadfastly carrying out this task for the 


past years.   Research symposia are held within the University regu-


larly to present the extensive research carried out by the University  


Prof. S J B A Jayasekera 


Vice Chancellor 


Wayamba University of Sri Lanka 
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Messages 


Message from the Co-chairs of WinC - 2014 


mandate to produce graduates who would fit into sectors in the Sri Lankan economy collec-


tively with the four faculties of Applied Sciences, Business Studies and Finance, Agriculture 


and Plantation Management and Livestock, Fisheries and Nutrition enclosing the two prem-


ises at Makandura and Kuliyapitiya. 


The University is presently engaged in an intensive process of reforming and re-shaping to 


ensure that it is agile in its response to the needs of the country, producing competent and 


ethical graduates. Therefore, this conference was organized to promote such research work in 


different disciplines by providing an opportunity to present their findings and disseminate to 


an international audience. Also, this conference has given the opportunity to present and pub-


lish the research work done by other local and foreign institutions.  


Communication matters more than ever today. Links developed through this conference will 


last for a long time and as co-chairs, we look forward to fruitful future outcomes from such 


collaborations to make a better world where equitability is given prominence.  


A conference of this scale and scope is not possible without the contribution of well-wishers. 


As the co-chairs of this event, we take this an opportunity to express our sincere gratitude to 


the presenters, the chief guest Professor Kshanika Hirimburegama, all special invitees and 


distinguished professionals, our resource persons, sponsors, organizing committees, volun-


teers and all the participants of this event. 


Dear participants, we wish you all to have a productive time at Wayamba International Con-


ference (WinC) - 2014 and will inspire those who attend.  


It is indeed an honour to convey this congratulatory 


message on the occasion of Wayamba International 


Conference 2014, on the theme “Sustainable Devel-


opment through Equitable Sharing”.  


Wayamba University of Sri Lanka, one of the young-


est universities in Sri Lanka was upgraded as 13th 


National University in 1999. It has currently a  


Dr. KDDN Dissanayake, 


Dr. Gamika Prathapasinghe, 


Co-Chairs / Wayamba International Conference (WinC) 
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Committees 


Conference Co-Chairs Dr. KDDN Dissanayake 


 Dr. GA Prathapasinghe  


Executive Committee  Dr. DC Abyesinghe 


 Dr. (Mrs.) NR Abeynayake 


 Dr. (Mrs.) GAP Chandresekera 


 Dr. MDST de Croos 


 Dr. PMN Dharmawardane 


 Dr. MMDR Deegahawature  


 Mr. KDPP Gunathilake 


 Dr. HMA Herath  


 Mr. DM Jayasena  


 Mr. EACP Karunarathne 


 Dr. RA Rathnasiri 


 Dr. (Mrs.) K Vivehananthan 


 Dr. WAS Wijesinghe  


 Dr. K Yakandawala 


Registration/ Programme Committee Dr. (Mrs.) GAP Chandresekera (In- charge ) 


 Dr. MMDR Deegahawature (In- charge ) 


 Mrs. MGS Dilanthi  


 Mrs. HP Gunawardane 


 Mrs. UGAC Karunananda  


 Mrs. MSF Sirasa 


  


Publicity Fund Raising and Finance  Dr (Mrs.) NR Abeynayake (In- charge ) 


Committee Dr. RA Rathnasiri (In- charge ) 


 Prof. DB Kalaniyangoda 


 Dr. DAM Perera 


 Mrs. UGAC Karunananda 


 Ms. GHI Anjalee 


Food/ Refreshment and Hospitality  Mr. KDPP Gunathilake (In- charge ) 


Committee Mr. DM Jayasena (In- charge ) 


 Mr. DMS Bandara 


 Mrs. JMJW Jayasinghe 


 Dr. ODAN Perera 


 Dr. Asanka Pallegedera 


 Mrs. VPN Prasadi 


Wayamba International Conference 9 







Committees 
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Logistic Committee Dr. DC Abyesinghe (In- charge) 


 Dr. PMN Dharmawardane (In- charge) 


 Dr. RGS Wijesekera 


 Ms. KGAPK Amarasinghe 


 Mr. IJ Amadoru  


 Mr. UES Kumara 


 Mr. WS Sanjeewa 


 Mr. HKJ P Wickramasinghe 


Inaugural Ceremony Committee Dr. MDST de Croos (In- charge) 


 Mr. EACP Karunarathne (In- charge) 


 Mr. GMLM Aponsu 


 Mr. GACM Karunananda 


 Ms. PMHD Pathiraja 


 Ms. U Peries 


Publication and Editorial Committee Dr. HMA Herath (In- charge) 


 Dr. K Yakandawala (In- charge) 


 Dr. PMN Dharmawardane 


 Ms. MANP Gunasekara 


 Prof. RCWMRA Nugawela 


 Dr. A Pallegedara 


 Dr. (Mrs.) RMSBK Ranasinghe 


 Ms. WDNSM Thennakoon 


 Ms. SAEC Wijesinghe 


 Dr. WAS Wijesinghe 


Technical/Power/Audiovisual  Dr. (Mrs.) K Vivehananthan (In- charge) 


Committee Dr. WAS Wijesinghe (In- charge) 


 Mr. T  Arudchelvam 


 Mr. AJ Herath 


 Dr. US Liyanaarachchi 


 Mr. A Suganthan 







Committees 
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National/International Participation  Dr. Gamika Prathapasinghe (In- charge ) 


Committee Dr. KDDN Dissanayake (In- charge ) 


 Prof. JMUK Jayasinghe 


 Dr. RGS Wijesekera 


 Dr. (Mrs.) S Jayakody 


 Dr. PMN Dharmawardane 


 Dr. MMDR Deegahawature 


 Dr. HMA Herath 


 Mrs. JMJW Jayasinghe 


 Dr. (Mrs) BLWK Balasooriya 


 Dr. (Mrs) GAP Chandrasekara 


  


WinC Secretariat Staff Ms. Angela Kammanankada  


 Ms. Chalitha Dhanapala 


 Ms. MMP De Costa 


 Ms. MR Nilmini Kumari  


 Mr. PK Senevirathne  


 Mr. WWMPWLRB Weerasekara 


 Mr. KAHT Kodithuwakku 


 Ms. DSW Rajapaksha 


 Ms. UDUC Abeysekara 


 Ms. AAHC Alugolla 


 Ms. DI Abeygunawardhana 


  







Sri Lanka 
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Sri Lanka is a small island set in the Indian Ocean in South Asia. It encompasses beautiful tropical 


beaches, verdant vegetation, ancient monuments and a thousand delights to please all tastes. The cli-


mate of the country is tropical and there is no any particular off season.  Sri Jayawardanepura Kotte is 


the capital of the country.  Colombo which is former capital in the country serves as the pulsating 


commercial city.   


The conference is held in Kuliyapitiya which is 80 Km away from Colombo.  It is approximately 1-2 


hours away from other major cities, like Kurunegala, Negambo and Kandy.  Kuliyapitiya is a rapidly 


growing town with less congestion but with all modern facilities. The near by ruins of the ancient 


kingdom of Yapahuwa adorns the city.    







Wayamba University of Sri Lanka 


The Wayamba University of Sri Lanka (WUSL) is the thirteenth national university in Sri 


Lanka, which earned university status on 1999. It provides, promotes and develops higher 


education in the field of applied sciences, business studies & finance, agriculture & plantation 


management and livestock, fisheries & nutrition.  


The university has two premises, located in Kuliyapitiya and Makandura, belonging to North 


western province of Sri Lanka. Wayamba University of Sri Lanka is a leading university, con-


sists of four faculties and offers many undergraduate and postgraduate courses focused on 


emerging development needs of the country, with the objective of ensuring a high employ-


ability of graduates produced by the faculties. The graduate employability record of the uni-


versity is excellent. The university promotes and conducts high quality research for national 


needs effectively and efficiently.  It has a multicultural, multi ethnic student & staff popula-


tion fostering social harmony, cultural diversity, equal opportunity and unity. 
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Out and about WUSL 


Taxies/ cabs:  Those are the most convenient and safest mode of transport for visitors to Sri Lanka. 
 There are several cab service companies  operating in the area. The average waiting
 time is 10-20 minutes. 


Bus:   This is the principal mode of transport in Sri Lanka. But the visitors may feel incon
 venient if they cannot speak or understand the local languages.  But numbers of busses al-
ways help.  Kuliyapitiya can be reached by both luxury and normal bus services by route number 
92 from Colombo via Negombo and route number 998 from Kurunegala.  Most of the time ordi-
nary busses are over-crowded, therefore make sure with the bus conductor to get off on the cor-
rect destination point. Always keep a map and address of your destination if you wish to travel 
by bus.  It is the best way to understand the rhythm of the normal lifestyle of Sri Lanka. 


 
Trishaws/ (Three - wheelers/Took Took):  They are the most common on streets. If you travel by a 


bus to Kuliyapitiya you may need  a trishaw to reach the conference site 
which may cost 150 LKR 


 Most trishaws are metered 
 Please ask the driver to turn on the meter before start of the journey if it is not 


turned on 
 For non-metered taxies/trishaws/cabs, always agree on a fare before the journey 


 


Attractive sites to visit 
 
Archaeological Sites : Citadels at Panduwasnuwara, Dambadeniya, Yapahuwa and  


   Kurunegala 


Beaches  : Best resort beaches are at Negambo, Marawila, Talwila, Kalpitiya and  


   Waikkala 


Wildlife  : Wilpattu National  Park 


Visiting attractive sites in North western province 
Visits can be done by bus or hiring a private driver with a vehicle 
Shopping at Kuliyapitiya 


 


 


 


 


 


 


Dining at Kuliyapitiya 


 


CIB : No.212, Madampe Road, Kuliyapitiya 


ASB : Ananda Mawatha, Kuliyapitiya 


Yellya : Hettipola Road, Kuliyapitiya 


Karies  : Main Street, Kuliyapitiya 


Asiri(Upper floor of Pharmacy) : Main Street, Kuliyapitiya 


Laksala : Main Street, Kuliyapitiya 


Colombo Stores : Main Street, Kuliyapitiya 


Top Rich : Madampe Road, Meegahakotuwa, Kuliyapitiya 


Rajana : Pannala Road, Kuliyapitiya 


Kuliyapitiya Rest House : Court Road, Meegahakotuwa, Kuliyapitiya 


Dandagamuwa Hotel : Dandagamuwa, Kuliyapitiya 
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General Information 


Currency: The local currency is the Sri Lankan Rupee (LKR).  At the time of going to press, the Cen-
tral Bank exchange rate was  1 US$ =  131 LKR. 


 
Following Banks can be used for currency exchanging.  Most international card are accepted and 
teller machines are available.  


Emergency services 


Health care 


Banks  Address  Contact Number 


Sampath No. 259, Madampe Road, Kuliyapitiya +94372281860/1,866 


NDB No. 133, Main Street, Kuliyapitiya +94372281260 


NSB No. 161, Main Street, Kuliyapitiya +94 372281154/ +94372283327 


People's No. 162, Madampe Road, Kuliayapitiya +94 37-2282201, 037-4696152 


Union No. 203, Hettipola Road, Kuliyapitiya +94 372284446  


HNB No. 225, Main Street, Kuliyapitiya +94 37 2283090 


BOC No. 70, Madampe Road, Kuliyapitiya +94 37 2281280 


Seylan No.137, Hettippola Road, Kuliyapitiya +94 37-4696450/ 037-2281450  


HDFC 
No. 20/A, Parackrama Mawatha,  
Kuliyapitiya 


+94 372281406  


Pan Asia No.74, Kurunegala Road, Kuliyapitiya +94 374943733  


Commercial No.74, Hettipola Road, Kuliyapitiya 
+94 37-4696074/ +94 37-
2281642 /037-2281644 /037-
4696075 


Medical centers  Address  Contact Number 


Seth Madura (Pvt) Hospitals Town Hall, Kuliyapitiya +94 37 2282850 


Siyasi (Pvt) Hospitals Hettipola Road, Kuliyapitiya +94 37 2283312 


Co-operative  (Pvt) Hospitals Main Street, Kuliyapitiya +94 37 2281381 


Gunarathne  (Pvt) Hospitals Madampe Road, Kuliyapitiya +94 37 2281465 


Base Hospital Hettipola Road, Kuliyapitiya +94 37 2281261 


Pharmacies  Address  Contact Number 


Asiri Main Street, Kuliyapitiya +94 037 2 281340  


Suwaneth No.77, Hettipola Road, Kuliyapitiya  +94 37 2 281494  


Police:    119 
Police station, Kuliyapitiya: 0372281220 
    0372281222 
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About the Conference 


About WinC 
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Marking the 15 milestone, WUSL proudly announces its first International Conference on the theme 


‘Sustainable Development through Equitable Sharing’.  Two day conference is held on 29 and 30 Au-


gust at Kuliyapitiya premises of WUSL.  The conference encompasses research sessions under several 


subthemes in matching the study disciplines offered by the WUSL.  WinC 2014 will make a platform 


for both local and international eminent academics and researchers of applied sciences and technol-


ogy, climate and environment, mathematics and statistics, food, nutrition, livestock and aquaculture, 


economics and management and lifestyle agriculture to disseminate their research findings.   


Furthermore, WinC 2014 demonstrates and facilitates the need of sharing existing knowledge for ca-


pacity building and strengthening of collaborations to advance scientific research locally and interna-


tionally.  







About the Conference 


Map of the Kuliyapitiya Premises of the Wayamba University of Sri Lanka 
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Airport 
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Map of the Kuliyapitiya Town, Sri Lanka 


About the Conference 


N 







About the Conference 


Map of the Conference Location 


Auditorium 


Faculty of Applied Sciences 


Student Centre 
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Map of the Meeting Rooms of the Conference  


About the Conference 


Second floor of the Faculty Building  


Building of the Faculty of Applied 
Sciences 


Ground floor of the Faculty Building  


First floor of the Faculty Building  
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Information for Delegates 


Registration Opening Hours:   
    29 August 2014 8. 00 a.m. -5.00 p.m. 
    30 August 2014 8.00 a.m. -1200 noon 


Name tags: Participants are requested to wear their name tags all the time during the conference. 


Invited Speaker Volunteer  


Supporting Staff 


Young  


Researcher 
Delegate Organizing 


Committee 


Meal Tickets: Tickets are enclosed with the name tag. 


Conference Notice Boards and Messages: Notice Boards are available at every meeting room lobby. 


Speaker Information 


Laptop computers (PC) will be provided for all technical sessions. Standard software are 
available.  
 
Even if you have submitted your presentation in advance, please bring the latest version of 
your presentation to the session room on USB Flash Drive.  Please note that Apple Mac com-
puters are not available.  
 
Audio-visual technicians and the session chair will be available to assist you. 
 
Please verify that all fonts, images and animations in your presentation after uploading the 
presentation. 


 


E-Poster Information 


All E-posters will appear on the screen in the Poster Area from 10.00 a.m. to 7.00 p.m. 
 
All poster presenters are requested to be with their poster when it is displayed. 
 
The poster displaying time is notified in the detailed Technical Programme. 
 
Poster presenters may present either on 29 or 30 August, 2014 on your choice at the dedi-
cated time. 
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Social events 


WinC-2014 Social Tour 


Wayamba International Conference 2014 offers a social tour as a post conference expedition. It takes 
you to the most visited and world renowned sites in Sri Lanka; Pinnawala Elephant Orphanage, Tem-
ple of the Tooth Relic- Kandy and Peradeniya Botanical Garden. 


Date        : 31 August 2014 
Duration : 12 hours 
Start time: 7.30 a.m. from university 
Special notes: Bring your hat, umbrella along.  In entering temple of the Tooth of Relic you are 
requested to dress modestly. 


Pinnawala Elephant Orphanage where you can feel a semi wild-
life conditions is frequently visited by the tourists. 
You can touch and feed these regal animals spending an enjoy-
able time there. The procession to river and their bath have 
been scheduled daily for your 
entertainment. 


This is one of the most visited heritage places in Sri Lanka. The 
Buddhists consider the Temple of the Tooth Relic as their fore-
most sacred place in Sri Lanka.  


Peradeniya Botanical Gardens is one of Asia’s best visited 
places for the its well kept meadows, orchid houses, palm 
grooves, tropical flora and trees planted by eminent visitors to 
Sri Lanka. Thousands of tourists are visiting this place through-
out the year experiencing the joy and pleasure of nature. 


Temple of the Tooth Relic- Kandy  


Peradeniya Botanical Garden 


Pinnawala Elephant Orphanage 


Gala Dinner 


Date        : 29 August 2014  
Time : 7.30 p.m. onwards 
Venue : Rooftop garden of the student centre of WUSL 
Promises an evening of fine food, banter and a showcasing of the Sri Lankan cultural heritage in 
music and in dance.  All resource persons and delegates registered for the Gala Dinner are invited. 
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Travel Awards 


Travel awards for WinC 2014 are presented by BOBLME (The Bay of Bengal Large Marine Ecosys-


tem) project to cover their travel cost to pre conference workshop and conference.  These grants are 


specially offered to support the research development of foreign students and researchers. Following 


researchers were selected for travel awards. 


Godbole Balasaheb Mukudrao, Mahatma Basweshwar College, Latur -413512 


(MS) India, will present “Studies in urban geography of Latur city of Maharashtra 


State of India with special reference to growth and morphology”,  August 30, at 


12.10 p.m. in Room 1-A (Session 58). 


Prof. Capt. Godbole B.M. is working as an Assistant Professor in Geography at Ma-


hatma Basweshwar College since 1993. He has completed M.A. in Geography.  He 


has published 15 research papers in national journals and 25 research papers in 


national level conferences.   He is working as a reviewer of some international as 


well as national level journals.  


Gaikwad Sunil Manikrao, Sanjeevani College Chapoli TQ. Chakur Dist. Latur 


(MS) India, will present “Effect of storage temperature on sensorial 


and microbial quality of standardized buffalo milk ‘Ujani Basundi’, a concen-


trated milk product of India”,  on  August 29, at 12.30 p.m. in Room G-B 


(Session 15). 


Dr. Gaikwad S.M. is working as an Assistant Professor in Dairy science at San-


jeevani College since 2003. He has received Rajiv Gandhi National Fellowship 


(JRF) during 2009-2011 from University Grants Commission, India to carry 


out his doctoral degree work.  He was felicitated with Vidyabhushan Award by Indian NET/SET Asso-


ciation, Buldhana. He has completed M.Sc. in Dairy science. He pursued Ph.D. from Swami Ramanand 


Teerth Marathwada University, Nanded in Dairy Science. He has published 19 research papers in    


international journals, 9 research papers in national journals and 6 research papers in national level 


conferences. 







Day 1 : 29th August 2014  
Time : 9.45 a.m. 
Venue : Auditorium 
Speaker: Prof. Pascal Boeckx (Isotope Bioscience 


Laboratory Ghent University, Belgium) 


Role of nitrogen biogeochemistry for tropical 
forest ecosystem services 


 
Tropical forests provide important ecosystem 
service to society, such as mitigating climate 
change, water and soil conservation, biodiversity 
preservation, etc.  One of these ecosystem ser-
vices, carbon sequestration, is important for the 
UN-REDD program.  Preservation and sustain-
able management of tropical forest via equitable 
sharing is paramount for the success of UN-
REDD in developing countries.  However, carbon 
sequestration in forests for climate change miti-
gation is closely linked to nutrient cycling such 
as nitrogen.  Hence the need for better under-
standing the nitrogen cycle in tropical forests 
exists.   


In forests N input originates from atmospheric N 
deposition, biological N2 fixation and decomposi-
tion of (leaf) litter.  Surprisingly, humid tropical 
forests simultaneously develop high N bioavail-
ability and sustained loss of bioavailable N 
forms.  This apparent up-regulation of the N cy-
cle has been conceptually explained via a model 
wherein biological N2 fixation is operating in 
biogeochemical N-poor niches, decoupled from 
N-rich soil condition.  To better explain this ap-
parent up-regulation of the N cycle in tropical 
forests, process-based understanding of soil N 
transformations, in geographically diverse loca-
tions in the tropics, remains paramount.  I will 
report field-based experiments from the 
Nyungwe and Yangambi tropical forest in 
Rwanda and DR Congo, respectively: soil and 
biomass carbon stocks, litter fall and decomposi-
tion, water use efficiency, N-deposition, in situ N-
cycling and losses of reactive N. 


Keynote Speech of the Inauguration Ceremony 
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He is a current member of the management committee and co-chair of working group 3 for harmonizing and 
benchmarking the development of innovative cutting-edge technologies for stable isotope analyses of COST ac-
tion ES0806: Stable isotopes in biosphere - atmosphere - earth system research (SIBAE). 


Profile of the speaker 
Professor Boeckx is a full professor attached to 
Ghent University, Belgium and Adjunct professor at 
the Institute of Atmospheric Physics, Chinese Acad-
emy of Sciences, China. He completed his educa-
tional qualification from Ghent University. His re-
search interests are centered round three major 
themes, namely isotope (bio) geochemistry, climate 
change and terrestrial ecosystems, and integrated 
soil fertility management. Furthermore his exper-
tise expands to develop a strong analytical back-
ground, in (compound specific) stable isotope 
analyses and greenhouse gases analyses and a 
strong network in Sub-Saharan Africa: Benin, Ivory 
Coast, DR Congo, South Africa, Kenya and Ethiopia. 


Professor Boeckx publishes extensively and his list 
of publication is consisted of 176 articles in ISI 
journals with international peer review, and 29 
book chapters, among others under different sub-
ject areas such as Soil Science, Environmental Sci-
ences, Chemistry Analytical, Ecology and Agron-
omy. In 2007 Professor Boeckx received award cer-
tificate for contributing to the Nobel Peace Price of 
the IPCC. 


Further he had contributed his expertise for the 
Intergovernmental Panel on Climate Change 
(IPCC), and the International Atomic Energy 
Agency (IAEA) for assessment of IAEA technical 
cooperation projects. He was a member of the 
Steering Committee of European Science Founda-
tion (ESF) research networking program: Natural 
molecular structures as drivers and tracers of ter-
restrial C fluxes (MOLTER), from 2008 to 2013.  







Day 1 : 29th August 2014  
Time : 11.05 am  
Venue : Auditorium 
Speaker: Prof. Mahesh Sooriyabandara 


(Toshiba Telecommunications Research 
Laboratory, Bristol, UK) 


Building “smarter networked systems” for 
fun, profit and greater social good 


 
Many decades ago, when engineering and scien-
tific disciplines were in their infancy, research 
activities were mostly driven through technical 
motivations, and oriented towards solving theo-
retically interesting research problems.  This has 
resulted in enormous wealth of knowledge and 
technological findings enabling many public and 
private sector applications improving our lives.  
However, same advances have sometimes failed 
to deal with or even contributed towards the cur-
rent challenges the humanity faces, such as the 
climate change and lack of drinking water, energy 
resources, urban transport and healthcare.  


Over the last decade, governments and industries 
around the world have been investing heavily and 
developing strategic roadmaps to build new gen-
eration of solutions to meet challenges facing the 
society.  These new solutions often operate across 
many different technology disciplines and appli-
cation domains.  They will differentiate them-
selves from their predecessors mainly by utilizing 
an advanced “networked system” with many new 
functions assisting smart, green, user-centric and 
wireless operations.  This new generation of net-
worked system, which sometimes referred to as 
Internet of Things (IoT) will extend the tradi-
tional Internet, which mainly connects computer 
systems, to new types of end devices with sensing 
and actuation capabilities. Broadly speaking, 
Internet of Things (IoT) will extend the connec-
tivity to embedded platforms, facilitating interac-
tion with people, environment, and biological as 
well as man-made systems. Market and policy 
drivers supporting the technology development 
of IoT have already created significant implica-
tions for computing, telecommunications as well 
as social infrastructure system markets (such as 
energy, water, and healthcare).  In this talk, I will 
discuss the ICT solutions and the visions for 
building smarter and robust social infrastructure 
systems, highlighting trends as well as some key 
technical and non-technical challenges. 


Profile of the speaker 
Professor Sooriyabandara manages a project port-
folio on networked systems covering several ICT 
technology areas related to energy, communica-
tions and healthcare at Toshiba Research 
Lab, Author of over 60 publications, 2 book chap-
ters, standards documents and over 10 patent ap-
plications (at various stages of filing and granted), 
Professor Sooriyabandara had actively involved in 
the standardization activities within IETF and 
IEEE.  He has over 15 years of experience in ICT 
research including managing and leading success-
ful large international collaborative Research and 
Development and pilot projects funded by organi-
zations such as European Commission (EC) and 
European Space Agency (ESA). 


Professor Sooriyabandara also had been a Re-
search Fellow at the University of Aberdeen, UK 
and an Assistant Lecturer at the Faculty of Engi-
neering at the University of Peradeniya in Sri 
Lanka. He is a Senior Member of the IEEE (SMIEE), 
a Chartered Engineer (CEng) and a Senior Mem-
ber of the ACM (SMACM). In 2013, Professor Soori-
yabandara  received the prestigious Toshiba Cor-
porate Technology Award in recognition of his 
leadership in R&D and contribution towards 
Smart Grid business of Toshiba. 
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Day 1 : 29th August 2014  
Time : 11.35 a.m. 
Venue : Auditorium 
Speaker: Prof. E. Vivekanandan 


(Madras Research Centre of Central Marine 


Fisheries Research Institute (CMFRI), India) 


Profile of the speaker 
Dr. Vivekanandan acquired M.Sc. degree (Marine 
Biology, Annamalai University) in 1972 and Ph.D. 
degree (Fish Energetics, Madurai University) in 
1976. He joined Indian Agricultural Research Ser-
vice as Scientist in Central Marine Fisheries Re-
search Institute in 1976. Since then, he served 
CMFRI as Senior Scientist and Principal Scientist 
and in different capacities for 35 years, which in-
clude Head, Demersal Fisheries Division and Scien-
tist-in-Charge, Madras Research Centre of CMFRI. 
His core areas of research were fish stock assess-
ment, valuation of coastal and marine ecosystems, 
coastal fisheries management, marine mammal 
conservation, and climate change. His contribu-
tions include fisheries management advisories, 
regional collaboration on marine fisheries in south 
and southeast Asia with organizations such as 
FAO, Bay of Bengal Large Marine Ecosystem, Bay 
of Bengal Programme – Intergovernmental Or-
ganisation and GiZ, Germany. On invitation, he 
served as Fisheries Team Leader in the UN Project 
“Oceanographic Survey in Support of Damage As-
sessment” at King Fahd University of Petroleum & 
Minerals, Dhahran, Saudi Arabia for one year in 
2003.  He has widely travelled and has served in 
several government-constituted committees. He 
was Chief Editor, Journal of Marine Biological As-
sociation of India during 2008-2011. He has au-
thored 157 publications, which include 67 re-
search papers in peer-reviewed journals, 15 
books/chapters and a number of national and in-
ternational technical reports.  
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As Ecosystem Approach to Fisheries Management (EAFM) provides a good framework for understanding and 
adapting to climate change impacts, there is potential for developing operational guidelines on incorporating 
climate change into EAFM plan. For this, a number of scaling factors such as ecological, temporal, socio-
economic, legal and jurisdictional should be considered. An integrated EAFM framework is needed for plan-
ning adaptations that address climate change and other drivers such as open access and overfishing. 


Reducing Vulnerability and Enhancing Resil-
ience of Fisheries to Climate Change 


 
Evidences are accumulating on the impact of increas-
ing greenhouse gas concentrations on biophysical 
changes in the aquatic systems such as availability and 
temperature of water, rainfall, river flows, sea level 
rise, ocean currents, acidification, and intensity and 
frequency of storms. In turn, the impacts of climate 
change affect the production ecology at four levels: 
organismal, population, community and ecosystem.  At 
organismal level, elevated water temperature has di-
rect influence on two vital life traits of organisms, 
namely, food utilization and reproduction. At popula-
tion level, changes in temperature and other environ-
mental factors strongly influence distribution and 
abundance of species. At community level, this is re-
flected as changes in species composition over the 
years. All these changes have the potential to alter the 
structure and function of aquatic ecosystems. 


In the fisheries sector, climate change affects fishing 
operations, livelihood of fishing communities, and on a 
wider scale, the society and economy. In the south 
Asian countries where fisheries contribute substan-
tially to the national economies, the impacts would be 
severe. Effectively reducing climate change and other 
human-related threats such as overfishing, pollution 
and habitat degradation requires integrated manage-
ment actions with the goal of increasing adaptive ca-
pacity of ecosystems. It is important that a concerted 
effort is made to address the issues related to sustain-
ability of fisheries by considering climate change as a 
component of a suite of anthropogenic interventions. 
Reducing fishing pressure would be a major step to 
increase the capacity of fish stocks to adapt to environ-
mental changes. For reducing vulnerability and en-
hancing resilience of fisheries, the elements underpin-
ning adaptation options are to  


(i) increase resilience of fishing communities,  


(ii) improve ecosystem management system,  


(iii) strengthen institutional mechanism, and  


(iv) engage in long-term adaptation planning.   


To achieve this, a framework of adaptation strategies 
should be developed by  


(i) identifying overall conservation targets,  


(ii) assessing vulnerability to climate change, (iii) iden-
tifying management options, and  


(iv) implementing management options.   


It is also important to establish linkage at local level 
between climate change impacts and adaptation and 
mitigation options; develop policies, or integrate cli-
mate change into existing fisheries regulation acts; and 
translate policies into action plans by budget alloca-
tion. 







Day 1 : 29th August 2014  
Time : 2.05 p.m.  
Venue : Auditorium 
Speaker: Prof. Suichi Kawashima 


(Kyushu University, Japan)  


Dissipative structure for general systems 
of partial differential equations with relaxation 


Profile of the speaker 


Professor Kawashima is a Senior Professor at-
tached to the Faculty of  Mathematics, Kyushu 
University, Japan and completed educational 
qualification from Kyoto, Japan.   His research 
theme is the mathematical analysis of nonlinear 
partial differential equations describing various 
aspects of gas motion. Professor Kawashima is 
highly experienced international researcher 
and his condition,  HIZUTA–KAWASHIMA CONDI-
TION, is internationally well  known for the study 
of dissipative hyperbolic systems of balance law.  


He has worked as the invited professor at the Uni-
versity of Paris IV (France),the University of Bonn 
(Germany) and Politecnico di Torino (Italy) and 
has worked as the visiting professor at New York 
University (USA). He supports and encourages his 
students to become part of the global workforce. 
During his 33 years of teaching he has supervised 
the theses of 12 Masters, 06 Ph.D. students and 02 
Postdoctoral students including international 
students. He is an author for 121 articles and he is 
working as an editor in some internationally rec-
ognized journals. 
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Day 1 : 29th August 2014  
Time : 2.35 p.m.  
Venue : Auditorium 
Speaker: Prof. Pushparajah Thavarajah 


( Former North Dakota State University (NDSU)) 


Role of food chemistry and analysis in solving 
“malnutrition” 


 
The Green Revolution solved food energy hunger 
for the majority of world populations. The revolu-
tionary food systems found efficient ways to sup-
ply food energy, but there is still more to be done. 
Today, three billion people are suffering from mi-
cronutrient deficiencies. Equal numbers of people 
are overweight or obese. This is the most serious 
impediment to socioeconomic development  
Could pulses (lentil and chickpea) prevent this 
malnutrition trend?  
Pulses are high in protein, provide medium en-
ergy, and are a rich source of micronutrients.  Re-
cent results show pulses could be enriched with 
highly bioavailable micronutrients through bio-
fortification efforts. Pulses are also a rich source 
of prebiotic carbohydrates. Pulses provide signifi-
cant agricultural benefits; because they are nitro-
gen fixers, and require little or no nitrogen fertil-
izer. Overall, the development of pulse incorpo-
rated food systems could help combat malnutri-
tion while promoting sustainability.  
 
To this end, what is the role of food chemistry and 
analysis?  This seminar will present 
1. An overview of pulse biofortification and 
bioavailability research with special attention to 
lentil (Lens culinaris) 
2. How food chemistry and analysis was used in 
the Canadian/USA pulse biofortification 
efforts 
3. Innovative approaches to solve food chemistry 
and analysis problems. These approaches 
come from university students in the US, Canada, 
Uganda, Rwanda, and Sri Lanka. 


Profile of the speaker 


Prior to joining the NDSU in 2012, Professor Tha-
varajha  assisted in developing the nation’s only 
pulse quality laboratory at the NDSU, and was a 
lead scientist at the Canadian pulse biofortification 
program. For three years, he was the project 
leader of the Canadian Light Source and the POS 
Pilot Plant Corporation (Toll Processing Facility). 
Professor Thavarajah has wide academic and in-
dustrial work experience from North America, Asia 
and Africa. He  holds PhD in food chemistry and 
two master degrees in Business Administration 
and Human Nutrition, and two bachelor degrees in 
Chemistry and Agriculture. During leisure time, he 
runs long distance and working towards his pri-
vate pilot license.  
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Day 1 : 30th August 2014  
Time : 8.40 a.m. 
Venue : Auditorium 
Speaker: Prof. Liam Sinclair 


(Harper Adams University) 


Profile of the speaker 


Professor Liam undertook his first degree at Aber-
deen University, Scotland, where he graduated 
with a first class (Hons) degree in Agriculture with 
Animal Science. He then undertook his PhD studies 
at the University of Nottingham, England, studying 
the influence of synchronising the rate of energy 
and protein supply to the rumen on the efficiency of 
microbial protein synthesis and ruminal fermenta-
tion. Liam was then appointed as lecturer in ani-
mal science Harper Adams University, followed by 
Senior Lecturer, Reader and most recently Profes-
sor of Animal Science. As a post-graduate student 
Liam was awarded the prize for the best oral pres-
entation at the British Society of Animal Sciences 
Winter meeting. More recently, he was awarded 
the Sir John Hammond Memorial Award by the 
British Society of Animal Science for his out-
standing contribution to ruminant nutrition, in 
particular improvements in meat and milk quality 
and forage utilisation, and the ability to transfer 
research findings to students, farmers and advisors. 
Liam's current research interests focus around 
improving the nutritional value of milk, reducing 
methane production by ruminants, improving the 
utilisation of home grown forages and mineral 
nutrition of dairy cows. 
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For example, studies have revealed that reducing the dietary concentration of P from 4.5 to 3.6 g/kg DM will 
reduce P excretion by an average of 10 kg/ha.  Despite this, most dairy herds in western countries are supple-
menting P at 25-75% above requirements, with other minerals being included at up to 4 times requirements.  
In conclusion, the greater demand for ruminant products, in association with the changing availability of 
feeds, will result in the use of higher quality home-grown forages supplemented with an increasing amount of 
by-products in association with the targeted addition of minerals and vitamins, with the use additives to im-
prove rumen function, digestion, metabolism and performance. 


Dairy industry - Current trends and future 
challenges in dairy cow nutrition 


 
Cattle have been one of the principle cornerstones of 
human development and civilisation, and their role as 
a source of food and beast of burden were at the cen-
tre of primitive agricultural economies that formed the 
foundation of all later human civilisations. The pro-
jected increase in world population, in association 
with the increasing proportion of middle classes in 
developing countries, is calculated to result in an in-
crease in demand for beef of 66% and dairy products 
of 62% by 2050. Meeting this challenge will have to be 
achieved using less land and water, with a lower envi-
ronmental impact, achieving higher welfare standards 
and producing a product that is healthier and more 
nutritious than has ever been achieved previously.  


The principal advantage of ruminants is their symbi-
otic relationship with bacteria, protozoa and fungi in 
the rumen, allowing them to digest feeds that are high 
in fibre, and to convert sources of non-protein nitro-
gen into high quality protein.  This allows cattle to util-
ise by-product feeds from the human food and fuel 
industry, and to exploit poor quality pasture.  How-
ever, many ruminant diets, particularly in western 
countries, routinely include raw materials such as ce-
real grains, which could be eaten directly by humans.  
Future rationing of dairy cows will need to focus on 
the greater use of high quality home grown forage 
sources that are rich in protein, and rely on a greater 
use of by-product feeds.   


One of the primary methods of improving the effi-
ciency of feed utilisation is to increase output. An in-
crease in milk yield also reduces the environmental 
impact of dairy production, with lower N and methane 
emission per kg of milk. The targeted use of feed addi-
tives or oils can also be utilised to improve N efficiency 
and reduce methanogenesis.  An added advantage of 
oils is their ability to enhance the polyunsaturated 
fatty acid content of dairy products, with subsequent 
benefits on human cardiovascular health.  Addition-
ally, dairy products are high in ruminal biohydrogena-
tion intermediaries such as conjugated linoleic acids 
that have been demonstrated to have a range of hu-
man health benefits.  Future nutritional strategies for 
ruminants will also have to be more targeted, avoiding 
deficiencies whilst reducing excess.  







Day 1 : 30th August 2014  
Time : 9.10 a.m.  
Venue : Auditorium 
Speaker: Dr. Chris O'Brien 


(Bay of Bengal Large Marine Ecosystem Pro-
ject) 


Fish are not the only part of fisheries  
management 


 
Global opinion now dictates, as demonstrated 
through an increasing number of international 
instruments calling for the application of ecosys-
tem approaches in resource management, that 
fisheries managers can no longer focus just on 
fish; instead they must use systems and decision-
making processes that balance fishing with envi-
ronmental, human and social well-being.  This 
broadening of the scope of the average fisheries 
manager to include the wider ecological and hu-
man dimensions of a fishery is called the ecosys-
tem approach to fisheries management (EAFM) 
— but, just how it is carried out remains a mys-
tery to many fisheries managers in the Asia re-
gion, and indeed worldwide.  


The eight countries surrounding the Bay of Ben-
gal - Bangladesh, India, Indonesia, Malaysia, Mal-
dives, Myanmar, Sri Lanka and Thailand - com-
mitted themselves to work together through the 
Bay of Bengal Large Marine Ecosystem (BOBLME) 
Project to better the lives of the coastal popula-
tions through improved regional management of 
the Bay of Bengal environment and its fisheries. 
during the course of this work, EAFM is being 
promoted and implemented by the BOBLME Pro-
ject on several levels.  Examples of how the EAFM 
is being applied are presented. These include an 
introduction into the three main components of 
the ecosystem approach (the elements of ecologi-
cal well being, human well being and governance 
- the ability to achieve); the development of a 
dedicated EAFM training course package; the col-
lection and analysis of information and develop-
ment of ecosystem based fisheries advisories for 
management; work in transboundary critical 
habitats such as the Gulf of Mannar and Myeik 
Archipelago, where the guiding principles of the 
EAFM are used; and capacity development in con-
ducting ecological assessments and socio-
economic monitoring. 


Profile of the speaker 


Dr. Chris O’ Brien has been managing the BOBLME 
(Bay of Bengal large Marine Ecosystem) Project 
since it began in May 2009 and is responsible for 
coordinating and overseeing the Project in the 
eight countries that border the Bay of Bengal. Dr 
Brien  has a strong background in Project Manage-
ment and in particular, the development and deliv-
ery of fisheries science programmes for manage-
ment. From 1996 to 2004 he was a Science Man-
ager at the New Zealand Ministry of Fisheries; and 
prior to BOBLME, he was the Deputy Secretary at 
the Indian Ocean Tuna Commission, based in the 
Seychelles. Dr Brien has a PhD in marine ecology 
from the University of New South Wales, Australia. 
He has been instrumental on designing several 
new approaches to strengthen the natural re-
sources management in South Asia especially 
through capacity building of resource managers 
and improvement of communication skills. His vi-
sion of extending the management within coun-
tries to include trans-boundary issues of resource 
sharing has several lessons that will be relevant to 
any manager. 
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Day 1 : 30th August 2014  
Time : 11.05 a.m. 
Venue : Auditorium 
Speaker: Dr. Andrew Javis 


(International Center for Tropical Agriculture 
(CIAT), Colombia) 


Role of nitrogen biogeochemistry for tropical 
forest ecosystem services 


 


Agriculture faces tremendous challenges from 
climate change.  Latest IPCC estimates indicate 
high probability of significant reductions in crop 
yield in many tropical regions.  Agriculture is 
additionally a source of emissions which is caus-
ing the climate crisis.  Hence we need to find so-
lutions in the short- medium- and long- 
term.  Many solutions already exist, and it is a 
question of aligning agricultural practices and 
technologies that are “climate-smart” with ap-
propriate policy and financial incentives to 
achieve wide scale adoption.  Climate smart agri-
culture consists of an agriculture that delivers on 
three pillars: food security, climate mitigation 
and climate adaptation.  A range of climate smart 
practices and technologies are presented, along 
with innovative programmatic elements that can 
bolster the resilience of agricultural systems to 
climate shocks. 


Profile of the speaker 
Dr. Andy Jarvis is the Director of the Decision and 


Policy Analysis Area in the International Centre for 


Tropical Agriculture (CIAT) and is a Theme Leader 


on the CGIAR Research Program for Climate 


Change, Agriculture and Food Security, based in 


Cali, Colombia.  Dr. Jarvis has 10 years experience 


of cutting edge scientific research in developing 


countries to support the goals of alleviating pov-


erty and protecting essential ecosystem services of 


importance to humanity.  His research has focused 


on the use of spatial analysis and environmental 


modeling to address issues such as agricultural 


biodiversity conservation, adaptation to climate 


change, and maintenance of ecosystem services.  


Over the past ten years Dr. Jarvis has published 


over 50 articles, book chapters or books, with over 


20 of these in peer-reviewed articles published in 


international journals.  Dr. Jarvis has also worked 


as a consultant to the Food and Agriculture Or-


ganisation (FAO) on developing climate change 


strategies to conserve agricultural biodiversity, 


and been a consultant on a variety of projects for 


the European Union, Global Environment Facility 


amongst others.  In 2003 Dr. Jarvis won the Crop 


Science Society of America (CSSA) C-8 Genetic Re-


sources award for best research paper stemming 


from his work on conservation prioritization re-


search for wild peanuts in Latin America, and in 


2009 received the prestigious Ebbe Nielsen award 


for innovative research in bioinformatics and bio-


systematics. 
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Workshop Title 


Effective Science Presentation and 
Communication Skills 


 


Workshop Type 
Residential 


 


Date 


26 - 28, August 2014 


 


Time 
26 August 2014, 8.00 a.m. to 28 Au-


gust 2014, 5.30 p.m. 


 


Venue 
Tamarind Tree Hotel, Yatiyana, 


Minuwangoda, Sri Lanka 


 


Sponsor 
Bay of Bengal Large Marine Ecosys-


tem Project (BOBLME) bears the 
cost of entire workshop


(www.boblme.org)  


 


Participants 
60 selected participants from regis-
tered oral presenters of WinC - 2014 


 


Resource persons  
Dr. Chris O'Brien 


(Bay of Bengal Large Marine Ecosys-
tem Project) 


Prof. E. Vivekanandan 
(Madras Research Centre of Central 


Marine Fisheries Research Institute 


(CMFRI), India) 


Dr. (Mrs) S Jayakody 


(Wayamba University of Sri Lanka, 
Sri Lanka)  


Dr. Nimal Priyankarage 


( Veterinary Research Institute) 


Dr. K.D.R.R. Silva  


(Wayamba University of Sri Lanka, 
Sri Lanka)  


Eng. Nalin Karunarathne 


( University of Moratuwa, Sri 
Lanka) 


Prof. Sarath Dasanayake 


( University of Moratuwa, Sri 
Lanka) 


Prof. Jayantha Wattavidanage  


(Open University of Sri Lanka) 


Organizing Committee 
 


Dr. Bimalka Ranasinghe 


Dr. Kelum Wijenayake 
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Post-conference Workshop -WinC 2014 


 


Post-conference Workshop 


Wayamba International Conference 35 


Workshop Title 
Workshop on Mathematical Sciences 


 


Workshop Type 
One day 


 


Date 
31, August 2014 


 


Time 
9.35 a.m. - 5.00 p.m. 


 


Venue 
Board Room, Faculty of Applied Sci-


ences, Wayamba University of Sri 
Lanka 


 


Sponsor 
Wayamba University of Sri Lanka 


 


Participants 
35 participants 


 


Resource persons  


 Hideki Murakawa  


(Kyushu University, Japan)  


 Makoto Nakamura  


(Yamagata University, Japan)  


 Tohru Nakamura  


(Kyushu University, Japan)  


 Shinya Nishibata  


(Tokyo Institute of Technology,  


Japan)  


 Reinhard Racke  


(University of Konstanz, Germany)  


 Yoshihiro Ueda  


(Kobe University, Japan)  


 P.M.N. Dharmawardane  


(Wayamba University of Sri Lanka)  


 W.J.M.L.P. Jayasinghe  


(Wayamba University of Sri Lanka) 


Organizing Committee  
 
E.M.P. Ekanayake (Wayamba University of Sri 
Lanka, Co-Chair)  
Shuichi Kawashima (Kyushu University, Co-
Chair)  
Kenji Nishihara (Waseda University)  
P.M.N. Dharmawardane (Wayamba Univer-
sity of Sri Lanka)  
W.M.P.M. Wickramasinghe (Wayamba Uni-
versity of Sri Lanka)  
P.A.D.A.N. Appuhamy (Wayamba University 
of Sri Lanka)  
N.A.D.N. Napagoda (Wayamba University of 
Sri Lanka)  







Technical Programme -WinC 2014 


THEME: Applied Sciences and Technology  


DAY 1: August 29, 2014 


Session 1: Oral Presentations 
Venue: Room 2-A 


Parallel Session 1 


Time: 12.15 pm -01.00 pm Session Name : Information & communication technology – 1 


Chairs: Dr. W.M.J.I. Wijayanayake and Dr. Shantha Jayalal 


OP – 11-1 PARALLEL COMPUTING WITH CLOUD TECHNOLOGY PLATFORM 12.15 
pm K.P.N. Jayasena 


OP – 11-2 A STANDALONE SAMBA-NIS/NFS SERVER MODEL FOR WINDOWS AND LINUX DUAL 
BOOT CLIENTS WITH INDIVIDUAL USER AUTHENTICATION 


12.30 
pm 


K.K.L.B. Adikaram, D.T. Andrahannadi, M.K.D.K. Piyaratne, D.S.R.Wijewardana, and C.M. 
Navaratne 


OP – 11-3 DEVELOPMENT OF AN INTERACTIVE ONLINE DATABASE FOR TEACHING PLANT MATE-
RIALS 


12.45 
pm 


K.S. Weerasinghe, Richard L. Harkess, and Andy D. Perkins 


Session 2: Oral Presentations 
Venue: Room 2-A 


Parallel Session 1 


Time: 03.15 pm -04.00 pm Session Name : Information & communication technology – 2  


Chairs: Dr. W.M.J.I. Wijayanayake and Dr. Shantha Jayalal 


OP – 21-1 AN ANALYSIS OF AJAX BASED RICH INTERNET APPLICATIONS DEVELOPMENT COM-
PLEXITIES 


3.15 pm 


D.M.N.R. Dissanayake and G.K.A. Dias 


OP – 21-2 MESSAGE MULTICAST WITH COUNTING BLOOM FILTER FOR NAME-BASED HOME AD 
HOC NETWORKS  


3.30 pm 


V.G.T.N. Vidanagama 


OP – 21-3 DEVELOPMENT OF A FRAMEWORK FOR ACCELERATED AUTOMATED TESTING IN GUI 
QUALITY ASSURANCE 


3.45 pm 


R.D. Karunarathna and H.M.D.K. Herath 


Oral Presentations 
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Technical Programme -WinC 2014 


Session 3: Oral Presentations 
Venue: Room 2-A 


Parallel Session 1 


Time: 04.35 pm -05.35 pm Session Name : Management science 


Chairs: Dr. Shantha Jayalal and Dr. W.M.J.I. Wijayanayake 


OP – 31-1 AN ADAPTIVE HISTOGRAM EQUALIZATION ALGORITHM FOR ENHANCE MAMMO-
GRAMS 


4.35 pm 


A.S. Amarasinghe and D.P. Abeysooriya 


OP – 31-2 GENERATING TRUE RANDOM NUMBERS BASED ON CHUA’S CIRCUIT 4.50 pm 


G.D. Illeperuma 


OP – 31-3 OPTIMIZING TEAM SELECTION AND BATTING ORDER FOR T20 CRICKET TEAM, SRI 
LANKA 


5.05 pm 


P.H.N.J. Chandrasena and W.C.P. Egodawatta 


OP – 31-4 DESIGN AND DEVELOPMENT OF ALGORITHMS FOR LEARNING REQUIREMENTS EN-
GINEERING IN SUCCESSIVE MANNER 


5.20 pm 


N. Pratheesh 


DAY 2: August 30, 2014 


Session 4: Oral Presentations 
Venue: Room 2-A 


Parallel Session 1 


Time: 09.45 am - 10.30 am Session Name : Physics/Electronics – 1  


Chairs: Prof. C.A.N.Fernando and Dr. Y.A.A. Kumara Yapa 


OP – 41-1 GENERATING THERMOELECTRICITY USING A GRAPHITE AND ALUMINUM MODULE 9. 45 am 


C.S. Suriyakula, M.M.D.Marasinghe, N.D.Subasinghe and N.B.Suriyaarachchi 


OP – 41-2 DEVELOPMENT OF AN APPARATUS FOR LOW-TEMPERATURE MAGNETIC SUSCEPTI-
BILITY MEASUREMENTS 


10.00 am 


S. Hamigah, P. Peratheepan and F.C. Ragel 


OP – 41-3 DEVELOPMENT AND DESIGN OF LOW COST THERMOELECTRIC MODULES FOR 
WASTE HEAT HARVEST 


10.15 am 


M.M.D. Marasinghe, C.S.Suriyakula, T.M.W.J.Bandara, N.D.Subasinghe and 
N.B.Suriyaarachchi 
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Technical Programme -WinC 2014 


Session 5: Oral Presentations 
Venue: Room 2-A 


Parallel Session 1 


Time: 11.40 am -12.55 pm Session Name : Physics/Electronics – 2 


Chairs: Dr. Rajitha Udawalpola and Mr. M.A.A. Karunarathna 


OP – 51-1 PERFORMANCE VARIATION OF DYE SENSITIZED SOLAR CELLS (DSSCS) WITH PH 
VALUE OF THE MANGOSTEEN DYE EXTRACT 


11.40 am 


K.Sivanathan, M.A.K.L.Dissanayake and Q.Y.Soundararajah 


OP – 51-2 THEROTICAL AND LABORATICAL SUPPORTIVE LEARING TOOLKIT FOR REFRACTION 
OF LIGHT IN DIFFERENT MEDIUMS 


11.55 am 


S. Thuseethan and S. Kuhaneshan 


OP – 51-3 PRELIMINARY RESULTS OF A STUDY OF LEVELS OF NOISE POLLUTION AND ITS 
HEALTH IMPACTS DUE TO SCHOOL WESTERN BANDS 


12.10 pm 


S.M.N. Sethunga, J.A.P. Bodhika and W.G.D. Dharmaratna 


OP – 51-4 STUDIES ON CONSTRUCTION OF THE TRIAL WAVE FUNCTION BY PARAMETERIZA-
TION GIVEN BY THE COUPLED CLUSTER METHOD (CCM) 


12.25 pm 


B.M. Fulmante and S. Umashankar 


OP – 51-5 CONSTRUCTION OF A ROTOR TYPE MAGNETIC FILTER TO REMOVE METAL PARTI-
CLES IN POWDER TYPE MATERIALS 


12.40 pm 


M.N.S. Fernando and C.M. Edirisinghe 


Session 6: Oral Presentations 
Venue: Room 2-A 


Parallel Session 1 


Time: 02.00 pm -03.30 pm Session Name : Industrial management – 1 


Chairs: Dr. Suren Peter and Dr. Chamli Pushpakumara 


OP – 61-1 IMPACT OF ENTERPRISE RESOURCE PLANNING SYSTEMS ON SOURCING IN MANU-
FACTURING COMPANIES 


2.00 pm 


D.P.S.C. Gunasekara and W.M.J.I. Wijayanayake 


OP – 61-2 EFFECT OF SOCIAL PERSUASION ON CONSUMER REPURCHASE INTENTIONS UNDER 
AMBIGUOUS ONLINE PRODUCT REVIEW CONTEXT 


2.15 pm 


W.G.E.J. Wattegama and Qing Ping 


OP – 61-3 INFLUENTIAL FACTORS OF ERP IMPLEMENTATIONS: A CASE STUDY  2.30 pm 


L.A.P.H. Fernando, and W.M.J.I. Wijayanayake 


OP – 61-4 STUDY ON INFORMATION SECURITY THREATS IN COMMERCIAL BANKING SECTOR 
IN SRI LANKA 


2.45 pm 


R. Suntharalingam and W.M.J.I. Wijayanayake 


OP – 61-5 A STRATEGIC FRAMEWORK FOR MANAGING RICE SUPPLY CHAINS 3.00 pm 


W.M.S.K. Weerabahu and L.D.J.F. Nanayakkara 


OP – 61-6 MEDIATING EFFECT OF UTILIZATION OF SOCIAL MEDIA ON ADOPTIONS OF SOCIAL 
MEDIA FACTORS AND COMPETITIVE ADVANTAGE: DEVELOPMENT OF A CONCEP-
TUAL FRAMEWORK 


3.15 pm 


S.W.G.K. Bulankulama, Ali Khatibi and H.M.T.N.R. Herath 
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Technical Programme -WinC 2014 


Session 7: Oral Presentations 
Venue: Room 2-A 


Parallel Session 1 


Time: 04.05 pm -04.50 pm Session Name : Industrial management – 2 


Chairs: Dr. Chamli Pushpakumara  and Dr.  A.N. (Mrs.) Wijayanayake 


OP – 71-1 CAUSES OF ROAD TRAFFIC ACCIDENT BLACK SPOTS IN WESTERN PROVINCE, SRI 
LANKA 


4.05 pm 


R.A.S.L. Ranasinghe and D.A.M. Perera 


OP – 71-2 PUBLIC HEALTH INFORMATION ANALYZER: A SOLUTION THROUGH R OPEN SOURCE 
TECHNOLOGIES 


4.20 pm 


A.T. Dissanayake and T.D. Rupasinghe 


OP – 71-3 EFFICIENCY OF SELECTED COMMERCIAL BANKS IN SRILANKA: AN APPLICATION OF 
DATA ENVELOPMENT ANALYSIS 


4.35 pm 


Thayaparan and T. Pratheepan 


Session 7: Oral Presentations 
Venue: Room 1 - B 


Parallel Session 4 


Time: 04.05 pm - 05.35 pm Session Name : Material science/Engineering 


Chairs: Dr. Rajitha Udawalpola and Mr. M.A.A. Karunarathna 


OP – 74-1 FRACTURE TOUGHNESS AND CRAZING BEHAVIOUR OF POLYSTYRENE THIN FILMS 
WITH DIFFERENT FILM THICKNESS AND TEARING SPEEDS 


4.05 pm 


S. Kuhanesan 


OP – 74-2 REVIVING THE TRADITIONAL GINGERLY OIL PRODUCTION (‘SEKKU’) TECHNOLOGY 
USING SOLAR POWER 


4.20 pm 


W.D.C.C. Wijerathne, R. Thevamaran, K.S. Walgama and R. Shanthini 


OP – 74-3 DEVELOPMENT OF AN ON-SITE METHOD FOR THE DETERMINATION OF TOTAL IRON 
IN ENVIRONMENTAL AQUEOUS SAMPLES 


4.35 pm 


S. Abeythunga and Migelhewa N.Kaumal 


OP – 74-4 FORMULATION AND STABILITY EVALUATION OF VIRGIN COCONUT OIL (VCO) BASED 
NANO-EMULSION 


4.50 pm 


N.A. Sanjeewani and M.H.F. Sakeena 


OP – 74-5 CURCUMIN IMPRINTED POLYPYRROLE ION SELECTIVE ELECTRODES 5.05 pm 


S. Halwatura and H.R. Perera 


OP – 74-6 A STUDY ON THE RELATIONSHIP BETWEEN THE QUENCHED CASE THICKNESS AND 
THE PERCENTAGE ELONGATION OF THE TMT REINFORCING BARS 


5.20 pm 


P.D.I.K. Karunarathne, S.L. Udawatta and S.P. Guluwita 
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Technical Programme -WinC 2014 


THEME: Climate and Environment 


DAY 1: August 29, 2014 


Session 1: Oral Presentations 
Venue: Room 1 - A 


Parallel Session 8 


Time: 12.15 pm -01.00 pm  Session Name : Biodiversity conservation -1 


Chairs: Dr. L.D.B. Sooriyagoda and  Dr. K. Yakandawela 


OP – 18-1 PROTECTING BIODIVERSITY THROUGH CONSUMER LAW- ADVANTAGES AND PROS-
PECTS 


12.15 pm 


K.K. Madugalla  


OP – 18-2 SYSTEMATIC STATUS OF THE CRAB SPIDER GENUS PAGIDA WITH A RE-DESCRIPTION 12.30 pm 


S.P. Benjamin, C.I. Clayton and N.P. Athukorala 


OP – 18-3 REVISITING THE diversity of Sri Lankan OONOPID SPIDERS (Araneae): the GENUS 
ISCHNOTHYREUS 


12.45 pm 


U.G.S.L. Ranasinghe and S. P. Benjamin  


Session 2: Oral Presentations 
Venue: Room 1 - A 


Parallel Session 8 


Time: 03.15 pm -04.00 pm Session Name : Microbes , soil and environment -1 


Chairs: Prof. T.S.G. Peris and Dr. N.S. Kottearachchi 


OP – 28-1 ISOLATION, IDENTIFICATION AND SCREENING OF CHROMIUM RESISTANT BACTERIA  3.15 pm 


J.H.G. Abewickrama, I.V.N. Rathnayake, D.L.Jayarathne and M.M. Gunawardane 


OP – 28-2 CORAL MUCUS ASSOCIATED MICROBIAL RESPONSE TO CARBON SOURCES USING 3.30 pm 


G.G.E.M. Gunasekera and M.F.M. Fairoz 


OP – 28-3 TOWARDS SAFE AND EFFICIENT Bt MOSQUITOCIDES; 3.45 pm 


DETERMINING Cry AND Cyt PROTEIN PROFILES AND THE PRODUCTION OF TYPE I β 


G. D. Abeysinghe, A. Dayarathne, G.A. Udyantha, D.M.J.C. Dissanayake and T.C. Bamunu-


Session 3: Oral Presentations 
Venue: Room 1 - A 


Parallel Session 8 


Time: 04.35 pm -05.35 pm  Session Name : Environmental horticulture and weeds and invasive 


Chairs: Dr . P.I.P. Perera and Dr. B.L.W.K. Balasooriya 


OP – 38-1 FLORAL REWARDS OF SOME SELECTED ORNAMENTAL THUNBERGIA SPECIES 4.35 pm 


J.M.N.H. Jayasundera and K. Yakandawala  


OP – 38-2 EFFECT OF LIGNIN CONTENT ON BIODEGRADATION OF WATER HYACINTH 4.50 pm 


A.M.M. Ziyath, S.M.W.T.P.K. Ariyarathna and L.P.S.K. Fernando 


OP – 38-3 URBAN PARKS ON HUMAN WELL-BEING IN TERMS OF SOCIAL RELATIONS- CASE OF 
DIYAWANNA OYA PARK IN COLOMBO  


5.05 pm 


H.M.P. Wijewardhana and A.R.N.D. Ramanayaka  


OP – 38-4 SEED GERMINATION STUDIES OF SELECTED ANNUAL WILD SPECIES FOR LOW 
MAINTENANCE PLANTING DESIGNS 


5.20 pm 


S.A.E.C. Wijesinghe, K. Yakandawala  and W.A.I.P. Karunaratne 
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Technical Programme -WinC 2014 


DAY 2: August 29, 2014 


Session 4: Oral Presentations 
Venue: Room G - C 


Parallel Session 6 


Time: 09.45 pm -10.30 pm Session Name : Biodiversity conservation -2 


Chairs: Dr. K.H. Kadupitiya and Dr. S.N.T. Silva 


OP – 46-1 WHICH SPECIES WILL PERFORM BETTER IN MANGROVE RESTORATION FIELDS IN 
SRI LANKA; RHIZOPHORAMUCRONATA OR RHIZOPHORAAPICULATA? 


9.45 am 


S.K. Madarasinghe, K.A.S. Kodikara N.P. Dissanayake ,A.J.D. Perera , L.P. Jayatissa, 


F. Dahdouh-Guebas and N. Koedam 


OP – 46-2 ABUNDANCE AND DIVERSITY OF BUTTERFLY FAUNA OF KAUDULLA NATIONAL 
PARK  


10.00 am 


L.M.S. De Mel and K. Yakandawala 


OP – 46-3 EFFECT OF COCONUT SHELL CHARCOAL ON THE PROPERTIES OF BUTHTHALA IRON 
ORE PELLETS 


10.15 am 


D.S. Sampath, P.M.A.K. Udayakantha and S.P. Guluvita 


Session 4: Oral Presentations 
Venue: Room 1 - A 


Parallel Session 8 


Time: 09.45 am -10.30 am Session Name : Microbes , soil and environment -2 


Chairs: Prof. T.S.G. Peris and Dr. N.S. Kottearachchi 


OP – 48-1 DIRECT DETECTION AND IDENTIFICATION OF PSEUDOMONAS AERUGINOS IN INDUS-
TRIAL EFFLUENT FOR BIOREMEDIATION 


9.45 am 


S. Amirthagunanathan, K. Vivehananthan and R.W.P.M Rajapaksha  


OP – 48-2 ROLE OF BIO FERTILIZER IN AGRICULTURE AND ENVIORNMENT WITH SPECIAL REF-
ERENCE TO SESBANIA ROSTRATA (SESBANIA) AND CROTALARIA JUNCEA (SUNHEMP) 


10.00 am 


P. Loganathan 


OP – 48-3 APPLICABILITY OF MICROCALORIMETRY TECHNIQUE AS A TOOL IN THE PHYTOTOX-
ICITY ASSESSMENT OF PETROLEUM CONTAMINATED SOIL 


10.15 am 


K. Masakorala and J. Yao 
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Technical Programme -WinC 2014 


Session 5: Oral Presentations 
Venue: Room 1 - A 


Parallel Session 8 


Time: 11.40 am -12.55 pm Session Name : Water quality and urban studies 


Chairs:  Dr. Renuka Rathnayake and  Dr. P.I.P.Perera 


OP – 58-1 PAPER-based microfluidic device to detect arsenic in drinking water 11.40 am 


M. M. Gamage and M. N. Kaumal 


OP – 58-2 Study on the water use and sanitary conditions of the resettled areas of the Manmunai 11.55 am 


 M. Sugirtharan and S. Amuthenie 


OP – 58-3 Studies in Urban Geography of Latur city of Maharashtra state of India WITH SPECIAL 12.10 pm 


B. M. Godbole  and K.B. Kankure 


OP – 58-4 A COMPARISION OF WATER QUALITY CHANGES IN KANDAWALA LAKE BEFORE AND 12.25 pm 


M.B. Samarakoon and W.C.D.K. Fernando  


OP – 58-5 impact of Municipal Solid Waste Dumping Site on Ground Water Quality at Thiruppe- 12.40 pm 


M. Sugirtharan and M. Rajendran 


Session 6: Oral Presentations 
Venue: Room 1 - A 


Parallel Session 8 


Time: 02.00 pm -03.30 pm  Session Name :  Pollution 


Chairs: Dr. G.D. Kapila Kumara and Prof. R.C.W.M.R.A. Nugawela 


OP – 68-1 POSSIBILITY OF USING POLY BAG YARNS FOR HANDLOOM TEXTILES 2.00 pm 


S.C. Gopura, U.P.S. Perera and A.T.P. Wickramasinghe 


OP – 68-2 ROADSIDE TREES FOR MITIGATING PARTICLE POLLUTION IN URBAN AREAS 2.15 pm 


P.A.P.M. Pallawala, S.A.E.C. Wijesinghe and K. Yakandawala 


OP – 68-3 SUBSURFACE FLOW CONSTRUCTED WETLANDS FOR POLLUTION CONTROL IN TROP-
ICS 


2.30 pm 


G.M.P.R. Weerakoon, K.B.S.N. Jinadasa, M.I.M. Mowjood and G.B.B. Herath 


OP – 68-4 ANANALYSIS OF NOICE POLLUTION IN SRI LANKA AND ITS LEGAL ASPECT 2.45 pm 


G.I.M Liyanage  


OP – 68-5 INVESTIGATION OF LANDFILL LEACHATE TREATMENT FOR SELECTED POLLUTANT 
PARAMETERS BY COAGULATION AND FLOCCULATION 


3.00 pm 


G.A.S.S. Jayathilaka and C.S. Kalpage 


OP – 68-6 DETERMINATION OF ACUTE MAMMALIAN TOXICITY IN YELLOW RAIN WATER COL-
LECTED IN DIFFERENT AREAS IN SRI LANKA 


3.15 pm 


A. Samaranayake, M.G. Thammitiyagodage, M.V.S.C. Pathirage, W.G.S.S.  Kumara and R. 
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Technical Programme -WinC 2014 


Session 7: Oral Presentations 
Venue: Room 1 - A 


Parallel Session 8 


Time: 04.05-5.50 Session Name : Climate change and environmental valuation 


Chairs:  Dr. Athula Nainayake and Prof. R.C.W.M.R.A. Nugawela 


OP – 78-1 ANALYSING THE TEMPERATURE VARIATION IN URBAN COLOMBO : A WAVELET  
APPROACH  


4.05 pm 


W.P.T.M. Wickramaarachchi, S.S.N. Perera, S.L. Sumanasekara  and N.O. Dematagoda  


OP – 78-2 A STUDY OF VILLAGE ENVIRONMENTAL PLANNING CONCEPT IN RELATION TO  
ENVIRONMENTAL HAZARDS IN DRY ZONE OF SRI LANKA 


4.20 pm 


L.M.A.P. Gunawardhana  


OP – 78-3 SEASONAL TEMPERATURE VARIATIONS AND ITS IMPACTS ON LEACHES IN 
UDAWATTAKELE, KANDY 


4.35 pm 


M.A M. Isthikar  and  K.G.M.I.I.M Siraj  


OP – 78-4 INTERNATIONAL TOURISM DEMAND ON ATTRACTIONS OF SRI LANKA 4.50 pm 


K.M.U.B. Konarasinghe 


OP – 78-5 LIVELIHOOD CHOICE AND CLIMATE CHANGE 5.05 pm 


J.C. Edirisinghe  







Technical Programme -WinC 2014 


THEME: Economics and Management  


DAY 1: August 29, 2014 


Session 1: Oral Presentations 
Venue: Room 1 – D 


Parallel Session 2 


Time: 12.15 pm -01.00 pm Session Name : Economics – 1  


Chairs: Dr. Aruna Shantha and Dr. H.M.S.P. Herath 


OP – 12-1 ECONOMETRIC ANALYSIS OF THE PULSES DEMAND IN SRI LANKA: AN ALMOST 
IDEAL ESTIMATION WITH INFREQUENCY OF PURCHASE 


12.15 pm 


L.D.M. Nimanthika and J.C. Edirisinghe 


OP – 12-2 DEVELOPMENT OF FINANCIAL INTERMEDIATION IN SRI LANKA: A GENERAL TO  
SPECIFIC APPROACH 


12.30 pm 


R.A. Rathanasiri 


OP – 12-3 THE RELATIONSHIP BETWEEN INFLATION AND UNEMPLOYMENT: A STUDY BASED 
ON SRI LANKAN ECONOMY 


12.45 pm 


S.A.U. Niranjala 


Session 1: Oral Presentations 
Venue: Room 1-C 


Parallel Session 3 


Time: 12.15 pm - 01.00 pm Session Name : Management – 1 


Chairs: Dr. Chamaru de Alwis and Dr. T.K. Karandakatiya 


OP – 13-1 MOTIVATION OF SRI LANKAN PUBLIC LIMITED COMPANIES FOR REPORTING ENVI-
RONMENTAL INFORMATION 


12.15 pm 


N. Rajeshwaran and R.P.C. Ranjani 


OP – 13-2 GENDER DISPARITY IN DETERMINANTS OF BUSINESS SUCCESS: A CRITICAL REVIEW 
FROM A RESOURCE-BASED VIEW OF SMES 


12.30 pm 


G.T.W. Sriyani 


OP – 13-3 POTENTIALITIES AND LIMITATIONS OF ELECTRONIC COMMERCE: AN INDUSTRIAL 
PERSPECTIVE 


12.45 pm 


W.D.N.S.M. Tennakoon 


Session 2: Oral Presentations 
Venue: Room 1 - D 


Parallel Session 2 


Time: 03.15 pm -04.00 pm Session Name : Economics – 2 


Chairs: Dr. Aruna Shantha and Dr. H.M.S.P. Herath 


OP – 22-1 EFFICIENCY OF FINANCIAL LIBERALISATION: EVIDANCE FROM THE BANKING SEC-
TOR IN SRI LANKA 


3.15 pm 


A.M.P. Adikari 


OP – 22-2 ELECTRICITY DEMAND FOR SRI LANKA: G M (1, 1) FORECASTING APPROACH 3.30 pm 


R. M. K. T. Rathnayaka, S.C. Nagahawatta and A. D. Naidu 


OP – 22-3 DOES THE VARIABILITY OF MACROECONOMIC FACTORS AFFECT BANK CREDIT AND 
INVESTMENT PERFORMANCE 


3.45 pm 


A. A. A. Bruce and P. M. C. Thilakarathne 
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Session 2: Oral Presentations 
Venue: Room 1-C 


Parallel Session 3 


Time: 03.15 pm - 04.00 pm Session Name : Management – 2 


Chairs: Dr. Chamaru de Alwis and Dr. T.K. Karandakatiya 


OP – 23-1 GLASS CEILING AND TURNOVER INTENTION: THE ANALYSIS OF INTERVENING  
EFFECTS OF BREAKING THROUGH GLASS CEILING AND CONFLICTS IN DUAL CAREER 
FAMILIES 


3.15 pm 


M.T.T. De Silva and K.G. Priyashantha 


OP – 23-2 EXPLORING ENTREPRENEURIAL STRATEGIC CONSTRUCT IN LARGE SCALE MANU-
FACTURING SECTOR ORGANISATIONS 


3.30 pm 


R.M.C. Kumari 


OP – 23-3 DOES WORKING CAPITAL MANAGEMENT POLICY AFFECT FINANCIAL PERFORM-
ANCE? SPECIAL REFERENCE TO LISTED COMPANIES IN SRI LANKA 


3.45 pm 


V.R. Sampath and D. Samarawickrama 


Session 3: Oral Presentations 
Venue: Room 1 - D 


Parallel Session 2 


Time: 04.35 pm -05.35 pm Session Name : Economics – 3 


Chairs: Dr. Aruna Shantha and Dr. H.M.S.P. Herath 


OP – 32-1 IMPACT OF NON-GOVERNMENTAL MICRO CREDIT PROGRAMME ON POVERTY ALLE-
VIATION OF SRI LANKA  


4.35 pm 


J.A.P. Kumari 


OP – 32-2 IMPACT OF SOURCE OF INFORMATION AND MODE OF TRADING ON EQUITY INVEST-
MENT IN INDIAN CAPITAL MARKET 


4.50 pm 


G.V. Chalam and T.N. Murty 


OP – 32-3 ENERGY SAVING TECHNIQUES TO REDUCE THE ELECTRICITY CONSUMPTION: A 
CASE OF CONSTRUCTION INDUSTRY OF SRI LANKA 


5.05 pm 


D.A.S.D. Kalansuriya and M.G.S. Dilanthi 


OP – 32-4 EXPLORATIVE STUDY ON THE ALTERNATIVE SOURCES OF INCOME AVAILABLE IN 
HOUSEHOLDS IN THE BATTICALOA DISTRICT: A POST WAR PERSPECTIVE 


5.20 pm 


J. Kalaipriya 
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Session 3: Oral Presentations 
Venue: Room 1-C 


Parallel Session 3 


Time: 04.35 pm - 05.35 pm Session Name : Management – 3 


Chairs: Dr. Chamaru de Alwis and Dr. T.K. Karandakatiya 


OP – 33-1 DYNAMIC CAPABILITIES: AN EXPLORATION OF HOW SMALL FIRMS RENEW THEIR 
RESOURCE BASE 


4.35 pm 


H. Shuhua and P. M. B. Jayathilake 


OP – 33-2 FACTORS INFLUENCING PROFITABILITY OF A BANK: A STUDY ON BANK OF  
CEYLON’S BRANCH-NETWORK IN THE NORTH WESTERN PROVINCE 


4.50 pm 


W.A. Upananda and S. Bannahake 


OP – 33-3 LOSS TREASURE OF SRI LANKA: A STUDY ON THE TEA EXPORT COMPETITIVENESS 5.05 pm 


K.M.V. Sachitra and P.J. Kumarasinghe 


OP – 33-4 THE EFFECT OF MUSIC LISTENING ON WORK PERFORMANCE 5.20 pm 


M.K.D. Padmasiri and K.A.S. Dhammika 


DAY 2: August 30, 2014 


Session 4: Oral Presentations 
Venue: Room 1 - D 


Parallel Session 2 


Time: 09.45 am - 10.30 am Session Name : Human resource management  


Chairs: Dr. D.M. Semasinghe and Dr. K.A.S. Dhammika 


OP – 42-1 DOES SOCIAL EXCHANGE THEORY PROVIDE A THEORETICAL UNDERPINNING FOR 
LEADERSHIP PROCESS? A THEORETICAL REVIEW 


9. 45 am 


K.A.S. Dhammika 


OP – 42-2 SYSTEM OF HUMAN RESOURCE MANAGEMENT IN THE COMMUNITY OF BUDDHIST 
SANGHA AS SPECIFIED IN THE VINAYA PITAKA 


10.00 am 


Ven. K. Wajira 


OP – 42-3 IMPACT OF HUMAN RESOURCES MANAGEMENT PRACTICES ON EMPLOYEE SATIS-
FACTION 


10.15 am 


R.R.N.T. Rathnaweera 


Session 4: Oral Presentations 
Venue: Room 1-C 


Parallel Session 3 


Time: 09.45 am - 10.30 am Session Name : Management – 4 


Chairs: Dr. M.D.  Pushpakumari and Dr. H.M.A. Herath 


OP – 43-1 RELATIONSHIP BETWEEN INTELLIGENCE AND PERFORMANCE: REGISTRARS’ AND 
BURSARS’ CATEGORIES IN SRI LANKAN UNIVERSITY SYSTEM 


9. 45 am 


I.P. Kaluarachchi 


OP – 43-2 A STUDY OF JOB STRESS AMONG FEMALE NURSES IN TEACHING HOSPITALS IN BAT-
TICALOA DISTRICT 


10.00 am 


D. Thavakumar 


OP – 43-3 DETERMINANTS OF CREDIT DEMAND BY PADDY FARMERS IN KURUNEGALA DIS-
TRICT 


10.15 am 


H.M.M.D. Bandara, N.R. Abeynayake and G.H.I. Anjalee 
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Session 5: Oral Presentations 
Venue: Room 1 - D 


Parallel Session 2 


Time: 11.40 am -12.55 pm Session Name : Entrepreneurship  


Chairs: Dr. D.M. Semasinghe and Dr. K.A.S. Dhammika 


OP – 52-1 EFFECT OF ROLE MODELS ON ENTREPRENEURIAL INCLINATION 11.40 am 


R. Ponmani, P. Pretheeba and R. Annapoorani 


OP – 52-2 ENTERPRISE EDUCATION AND VENTURE INITIATIVE IN DEVELOPING ENTREPRE-
NEURIAL POTENTIALS 


11.55 am 


B. M. Musa and D. M. Semasinghe 


OP – 52-3 INFLUENCE OF CONTEXT ON THE ENTREPRENEURSHIP OF BANKS: A STUDY ON 
ROYAL BANKS OF BHUTAN AND BANK OF CEYLON OF SRI LANKA 


12.10 pm 


W. A.Upananda, L. Jamba and U. E. S.Kumara 


OP – 52-4 ASSESSMENT OF ENTREPRENEURIAL AWARENESS AMONG STUDENTS IN INDIA 12.25 pm 


R. Venkatapathy and P. Pretheeba 


OP – 52-5 SUSTAINABLE DEVELOPMENT OF HOTEL SECTOR THROUGH HUMAN SKILL DEVEL-
OPMENT: THE CASE OF ELLA HOTELS, SRI LANKA 


12.40 pm 


H.M.H.M Herath and P.K.S. Munasinghe 


Session 5: Oral Presentations 
Venue: Room 1-C 


Parallel Session 3 


Time: 11.40 am - 12.40 pm Session Name : Management – 5 


Chairs: Dr. M.D.  Pushpakumari and Dr. H.M.A. Herath 


OP – 53-1 FISHERIES INSURANCE FOR THE SUSTAINABLE DEVELOPMENT OF CAPTURE FISH-
ERIES IN PUTTALAM DISTRICT 


11.40 am 


R.H.N.A. Rajasinghe and D.A.M. Perera 


OP – 53-2 CAREER PLANNING AND DEVELOPMENT – A KEY TO SUCCESS AND GROWTH OF 
BSNL & AIRTEL 


11.55 am 


N. Vijaya Ratnam and P.S. Rao 


OP – 53-3 IMPACT OF ORGANISATIONAL CULTURE TOWARDS EMPLOYEE COMMITMENT: A 
CASE IN APPAREL INDUSTRY, SRI LANKA 


12.10 pm 


M.M. Pathirana and G.K.H. Ganewatta 


OP – 53-4 THE STUDY OF THE PROCESS OF DECISION MAKING IN SCHOOLS IN THE PRO-
GRAMME OF SCHOOL IMPROVEMENT 


12.25 pm 


C. Kasthuri Arachchi and H.M.A.S.K. Herath 
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Session 6: Oral Presentations 
Venue: Room 1 - D 


Parallel Session 2 


Time: 02.00 pm -03.30 pm Session Name : Finance – 1 


Chairs: Prof. R.P.C. Ranjani and Mrs. W.D.N.S.M. Thennakoon 


OP – 62-1 PERFORMANCE MEASURES AND STOCK RETURN: EVIDENCE FROM BEVERAGE, FOOD 
AND TOBACCO SECTOR 


2.00 pm 


T.H.M.S. Threemanna and Y.M.C. Gunaratne 


OP – 62-2 A COMPARATIVE ANALYSIS OF ACTIVITY BASED COSTING (ABC) AND TRADITIONAL 
COST ACCOUNTING (TCA) METHODS IN A DOMESTIC MANUFACTURING COMPANY: A 
CASE STUDY 


2.15 pm 


G.G.D. Sanjeewani, M.S. Nanayakkara and Y.M.B.A. Manawansha 


OP – 62-3 DOES PROVISION OF NON-AUDIT SERVICES IMPAIR AUDITOR INDEPENDENCE? 
WITH SPECIAL REFERENCE TO SMALL AND MEDIUM SCALE AUDIT FIRMS 


2.30 pm 


P.D.H. Liyanage, M.K. Wanniarachchige and G.K.C. Jeewantha 


OP – 62-4 GENDER DIVERSITY IN THE BOARDROOM AND PROPENSITY FOR PRIVATE-EQUITY 
PLACEMENTS: EVIDENCE FROM CHINESE LISTED FIRMS 


2.45 pm 


M.M. Fonseka, G.L. Tian and R.L.T.N. Rajapakse 


OP – 62-5 COMPETITOR FIRMS’ STOCK-PRICE REACTION TO PRIVATE EQUITY PLACEMENT 
ANNOUNCEMENTS: EVIDENCE FROM CHINA 


3.00 pm 


M. M. Fonseka and G.L. Tian 


OP – 62-6 CORPORATE FRAUD TENDENCIES VERSES IPOS INITIAL RETURNS VOLATILITY 3.15 pm 


A.A. A. Bruce and P. M. C. Thilakaratne 


Session 6: Oral Presentations 
Venue: Room 1-C 


Parallel Session 3 


Time: 02.00 pm - 03.30 pm Session Name : Marketing – 1 


Chairs: Prof. B.N.F. Warnakulasuriya and Dr. T.K. Karandakatiya 


OP – 63-1 CONSUMERS’ WILLINGNESS TO PAY A PRICE PREMIUM FOR CONSUMER BASED 
BRAND EQUITY DURING A PRODUCT HARM CRISIS: A COMPARATIVE STUDY 


2.00 pm 


G. C. Samaraweera, Chongguang Li, and Ping Qing 


OP – 63-2 HEDONIC ANALYSIS OF IMPLICIT VALUES OF HOUSING ATTRIBUTES IN SRI LANKA: A 
CASE STUDY FROM MAHARAGAMA 


2.15 pm 


T.D.Randeniya,A.L. Susantha and T.K.G.P.Ranasinghe 


OP – 63-3 IMPACT OF MUSIC ON EMOTIONAL RESPONSES 2.30 pm 


W. T. M. De Silva 


OP – 63-4 IMPACT OF YOGHURT PACKAGE ON CONSUMER BUYING BEHAVIOR 2.45 pm 


E.M.S.Ekanayaka, A.P.S.Fernando, Y.M.Wickramasinghe, and R.D.C.S. Ranadheera 


OP – 63-5 BRAND IMAGE AND BRAND USAGE: AN ANALYSIS OF THE IMPACT OF BRAND IMAGE 
ATTRIBUTES ON CUSTOMER ATTITUDES 


3.00 pm 


H.M.Senevirathna and D.A.M.Perera 


OP – 63-6 ADVERTISING IN INSURANCE: THE IMPACT OF CORPORATE CREDIBILITY ON CON-
SUMER REACTION TO ADVERTISEMENTS 


3.15 pm 


B.K. Sugathapala and D.A.M. Perera 
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Session 7: Oral Presentations 
Venue: Room 1 - D 


Parallel Session 2 


Time: 04.05 pm -05.35 pm Session Name : Finance – 2 


Chairs: Prof. R.P.C. Ranjani and Mrs. W.D.N.S.M. Thennakoon 


OP – 72-1 ASSESSING THE IMPACT OF FINANCIAL LITERACY ON FINANCIAL WELLBEING OF 
SMALL AND MEDIUM-SIZED ENTERPRISES IN COLOMBO DISTRICT 


4.05 pm 


K.D.N. Jayawardana and W.A.R. Senevirathne 


OP – 72-2 THE IMPACT OF MANAGERIAL ATTITUDES AND CHARACTERISTICS ON FINANCING 
DECISIONS OF SMES IN SRI LANKA: EVIDENCE FROM UVA PROVINCE 


4.20 pm 


Y.M.C. Gunaratne 


OP – 72-3 AN EXAMINATION OF THE USE OF ACCOUNTING INFORMATION SYSTEMS AND THE 
SUCCESS OF SMALL BUSINESS IN EASTERN PROVINCE 


4.35 pm 


A.M. Sheham 


OP – 72-4 AUDIT COMMITTEES: HOW THEY AFFECT FINANCIAL REPORTING IN SRI LANKA 4.50 pm 


A.M. Sheham 


OP – 72-5 THE ANALYSIS OF COLOMBO STOCK MARKET FLUCTUATIONS BY THE MULTIVARI-
ATE STATISTICAL APPROACH 


5.05 pm 


R. M. K. T. Rathnayaka and Jianguo Wei 


OP – 72-6 MULTIVARIATE STATISTICAL ANALYSIS OF STOCK BEHAVIORS IN THE COLOMBO 
STOCK EXCHANGE, SRI LANKA  


5.20 pm 


D.M.K.N. Seneviratna and D. Chen 


Session 7: Oral Presentations 
Venue: Room 1-C 


Parallel Session 3 


Time: 04.05 pm - 05.20 pm Session Name : Marketing – 2 


Chairs: Prof. B.N.F. Warnakulasuriyaand Dr. T.K. Karandakatiya 


OP – 73-1 AUTOMOBILE LEASING: AN IMPACT OF FORCIBLE INFLUENCE OF LEASING COMPA-
NIES ON INSURANCE BUYING DECISION OF VEHICLE OWNERS 


4.05 pm 


R.B.W.A.M.D.B. Rajaguru  and D.A.M. Perera 


OP – 73-2 EFFECT OF SEVEN (7) P’S ON COMPANY IMAGE POSITIONING IN INSURANCE INDUS-
TRY 


4.20 pm 


A.K.U.I. Fernando and D.A.M. Perera 


OP – 73-3 A CHALLENGE TO REACH THE UNREACHED: PERCEPTIONAL VALUE OF CONSUMER 
ON LIFE ASSURANCE PRODUCTS 


4.35 pm 


K.A.Y.S. Gunathilake and D.A.M. Perera 


OP – 73-4 CONSUMERS IMPULSE BUYING OF APPARELS 4.50 pm 


F.B. Kennedy 


OP – 73-5 FARMER PERCEPTIONS ON UP-COUNTRY VEGETABLE MARKETING: A CASE STUDY 
IN NUWARA-ELIYA DISTRICT 


5.05 pm 


M. S. S. Mendis, J. C. Edirisinghe, U. K. Jaysinghe-Mudalige, A. M. Perera, H. M. L. K. 
Herath, J. M. M. Udugama, W. Wijesuriya, K. D. R. R. Silva and A.P.S. and Fernando 
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THEME:  Food, Nutrition, Livestock and Aquaculture 


DAY 1: August 29, 2014 


Session 1: Oral Presentations 
Venue: Room G - B 


Parallel Session 5 


Time: 12.15 pm -01.00 pm  Session Name : Milk quality & dairy technology 


Chairs:  Dr. A.P. Jayasooriya,  and  Mr. B.P.A. Jayaweera 


OP – 15-1 EVALUATION OF HYGIENIC PRACTICES AND QUALITY OF RAW MILK PRODUCED IN 
MAKANDURA, NORTHWESTERN PROVINCE, SRI LANKA 


12.15 pm 


D.I. Abeygunawardana and R.M.S.B.K. Ranasinghe 


OP – 15-2 EFFECT OF STORAGE TEMPERATURE ON SENSORIAL AND MICROBIAL QUALITY OF 
STANDARDIZED BUFFALO MILK UJANI BASUNDI A CONCENTRATED MILK PRODUCT 
OF INDIA 


12.30 pm 


S.M. Gaikwad and A.S. Hembade 


OP – 15-3 THE EFFECT OF SPRAY DRYING CONDITIONS ON QUALITY OF LOCALLY PRODUCED 
POWDERED MILK IN SRI LANKA 


12.45 pm 


M.D.N. Perera and R.M.C. Deshapriya 


Session 2: Oral Presentations 
Venue: Room G - B 


Parallel Session 5 


Time: 03.15 pm -04.00 pm Session Name : Food process improvements 


Chairs: Prof. T.S.G. Fonseka  and  Dr. C.V.L. Jayasinghe 


OP – 25-1 USE OF ULTRAFILTRATION PROCESS IN THE MANUFACTURE OF MANGO YOGHURT: 
OPTIMIZATION OF FRUIT PULP LEVEL 


3.15pm 


N.M.N.K. Narayana and V.K. Gupta 


OP – 25-2 EFFECTS OF HUYOU (CITRUS CHANGSHANENSIS)FRUIT EXTRACTS ON GLUCOSE CON-
SUMPTION IN HUMAN HEPG2 CEELLS AND THEIR HYPOLIPIDEMIC ACTIVIY IN 
C57BL/6 MICE 


3.30pm 


X. Li, S. Jia, J.K. Zhang, Y.Y.Yan, H.S. Wu, C.D. Sun and K.S. Chen 


OP – 25-3 STABILITY OF SELECTED EDIBLE OILS AGAINST PHOTOSENSITIZED OXIDATION AND 
AUTOXIDATION 


3.45pm 


W.K.U.S. Walallawita, D. Bopitiya, N.W.I.A. Jayawardana, S. Ranadheera  and W.M.T. 
Madhujith 
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Technical Programme -WinC 2014 


Session 2: Oral Presentations 
Venue: Room G - C 


Parallel Session 6 


Time: 03.15 pm -04.00 pm Session Name : Inland fisheries 


Chairs: Prof. J.M.P.K Jayasinghe and  Dr. M.D.S.T. De Croos 


OP – 26-1 IMPACTS OF HYDRAULIC REGIMES ON CATCH STATISTICS IN TWO PERENNIAL RES-
ERVOIRS IN SRI LANKA 


3.15 pm 


E.S. Wickremasinghe, C.M.B. Dematawewa, Y. Nishanthan and U. Edirisinghe 


OP – 26-2 GROWTH PERFORMANCE OF EXOTIC FISH SPECIES IN CULTURE-BASED FISHERIES 
AND INTERACTIONS WITH INDIGENOUS SPECIES 


3.30 pm 


W.M.H.K. Wijenayake, S.T. Gonapinuwala and A.W. Fernando 


OP – 26-3 SOCIOECONOMIC STATUS OF THE FISHING COMMUNITY ASSOCIATED IN NUWARA 
WEWA RESERVOIR 


3.45 pm 


R.M.G.N. Rajapaksha and T.V. Sundarabarathy 


Session 3: Oral Presentations 
Venue: Room G - B 


Parallel Session 5 


Time: 04.35 pm -05.35 pm  Session Name : Food product development 


Chairs: Prof. G Fonseka and  Dr. O.D.A.N. Perera 


OP – 35-1 PREPARATION OF AN ALCOHOLIC BEVERAGE FROM TEA 4.35 pm 


K.V.P.I. Priyadarshani, V.P.N. Prasadi and O.D.A.N. Perera 


OP – 35-2 DEVELOPMENT OF FIBRE RICH YOGHURT FOR MEN 4.50 pm 


S. W. Pelpola, W.M.T. Madhujith and N. Perera 


OP – 35-3 DEVELOPMENT AND SHELF LIFE EVALUATION OF COOKIES PRODUCED FROM COM-
POSITE BLENDS OF WHEAT AND SWEET POTATO FLOUR 


5.05 pm 


M.B.F. Jemziya and T. Mahendran 


OP – 35-4 DEVELOPMENT OF LACTOSE FREE YOGHURT FORMULATED WITH LACTASE EN-
ZYME AND SOY MILK 


5.20 pm 


E.M.P. Lakmali, A.A.M. Subodinee and D.M.J.N. Dhanasekara 


Session 3: Oral Presentations 
Venue: Room G - C 


Parallel Session 6 


Time: 04.35pm -05.35 pm Session Name : Dietary treatments & poultry product quality  


Chairs: Dr. S. Silva,  and  Dr. R.M.S.B.K. Ranasinghe 


OP – 36-1 ENRICHMENT OF CONJUGATED LINOLEIC ACID (CLA) IN EGG YOLK USING SEEDS OF 
BITTER MELON (MOMORDICA CHARANTIA) 


4.35 pm 


U.D.U.C. Abeysekara, G.A. Prathapasinghe, W.M.T. Madujith and A.P. Jayasooriya 


OP – 36-2 EFFECTS OF COOKING ON SULFADIAZINE RESIDUES IN EGGS 4.50 pm 


J.M.K.J.K. Premarathne, D.A. Satharasinghe, A.R.C. Gunasena, D.M.S. Munasinghe and P. 
Abeynayake 


OP – 36-3 EFFECTS OF YEAST (SACCHAROMYCES CERIVISIAE)IN BROILER DIETS ON PERFORM-
ANCE AND CARCASS CHARACTERISTICS 


5.05 pm 


M.E. Ahmed 
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Session 4: Oral Presentations 
Venue: Room G - B 


Parallel Session 5 


Time: 09.45am -10.30 am Session Name: Diet and non communicable diseases 


Chairs: Dr. T. Madhujith, and  Dr. K.D.R.R. Silva 


OP –45-1 EFFECT OF RAW AND PROCESSED COWPEA INCORPORATED DIETS ON SERUM LIP-
IDS AND SERUM ANTIOXIDANT ACTIVITY IN WISTAR RATS 


9.45 am 


O.S. Perera, R. Liyanage, P. Weththasinghe, B.C. Jayawardana, J.K. Vidanaarachchi, P. 
Fernando and R. Sivakanesan 


OP – 45-2 SERUM FERRITIN AND ITS ASSOCIATION WITH INTAKE OF ANIMAL PROTEINS IN 
PATIENTS WITH BREAST CANCER 


10.00 am 


H.M.K. Akalanka, S. Ekanayake and K. Samarasinghe 


OP – 45-3 IMPACT OF FOOD HABITS ON BLOOD GLUCOSE AND LIPID PROFILE 10.15 am 


S. Amarasinghe, S. Balakumar and V. Arasaratnam 


DAY 2: August 30, 2014 


Session 5: Oral Presentations 
Venue: Room G - B 


Parallel Session 5 


Time: 11.40 am -12.55 pm Session Name: Morphology & genotypic studies on livestock & pet animals 


Chairs:  Dr. P. Weerasinghe  and  Mr. B.P.A. Jayaweera 


OP – 55-1 EVALUATION OF BOVINE HIGH DENSITY GENOTYPING IN KANKARAJ CATTLE POPU-
LATION IN PAKISTAN 


11.40 am 


H. Mustafa, H.J. Heather, K. EuiSoo, A. Ajmal and T.S. Sonstegard 


OP – 55-2 CLIMATE-INFLUENCED MANAGEMENT DECISIONS ON CATTLE REARING UNDER 
SMALLHOLDER MIXED FARMING SYSTEMS IN THE DRY ZONE OF SRI LANKA 


11.55 am 


A.N. Siriwardana, G.L.L.P. Silva,  C.M.B. Dematawewa, T.S. Samarakone, R. Punyawar-
dena, B. Marambe, U. Nidumolu and M. Howden 


OP – 55-3 A PILOT EPIDEMIOLOGICAL SURVEY OF PARASITIC PROBLEMS OF BOVINES IN DER-
AWAR FORT AREA, CHOLISTAN 


12.10 pm 


K. Mehmood, A.W. Akhtar, M.T. Riaz,, A.J. Sabir, M. Ijaz, A.Z. Durrani  and M. Idris 


OP – 55-4 A DNA FINGERPRINTING SCHEME TO IDENTIFY THE MIX-UPS IN SEMEN SAMPLES 
AND VERIFICATION OF PARENTAGE OF FIVE CATTLE BREEDS IN ARTIFICIAL IN-
SEMINATION PROGRAMS OF SRI LANKA 


12.25pm 


P.I. Rajapaksha, M.B.D. Lakmali, S.W.M.B. Dunuwille, P. Janaththani, S. Rajapakse, M.P.B. 
Wijayagunawardane, S.P. Kodithuwakku and S.D.S.S. Sooriyapathirana 


OP – 55-5 BLOOD CELL MORPHOLOGY AND HEMATOLOGICAL PARAMETERS IN PARKERS 
BLACK TURTLE (MELANOCHELYS TRIJUGA PARKERI), BLACK TURTLE 
(MELANOCHELYS TRIJUGA THERMALIS), FLAP SHELL TURTLE (LISSEMYS PUNCTATA) 
AND SRI LANKAN STAR TORTOISE (GEOCHELONE ELEGANS) KEPT IN CAPTIVITY 


12.40pm 


K.V.U.S. Perera, H.N.N. Dilrukshi, W.P.S.N. Wijeweera and G.A. Prathapasinghe 
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Session 5: Oral Presentations Venue: Room G - C 


Parallel Session 6 


Time: 11.40 am -12.55 pm  Session Name : Fisheries & aquaculture 


Chairs: Prof. W.T.B. Wanninayake and Dr. W.M.H.K. Wijenayake 


OP – 56-1 DIET COMPOSITION OF FISH HYPEROPISUS BEBE (MORMYRIDAE)  IN SHIRORO RES-
ERVOIR, NIGERIA 


11.40 am 


B. U. Ibrahim and S. M. Abdullahi 


OP – 56-2 SHRIMP AQUACULTURE DEVELOPMENT IN THE EASTERN PROVINCE OF SRI LANKA; 
USE OF BETTER MANAGEMENT PRACTICES (BMP’s) FOR SUSTAINABILITY 


11.55 am 


A.L.I. Hassan and J.M.P.K. Jayasinghe 


OP – 56-3 CLAM PROCESSING METHODS IN SRI LANKA: ISSUES AND CONSTRAINTS 12.10 pm 


M.D.S.T. De Croos , T. Nilojitha, and J.M.P.K. Jayasinghe 


OP – 56-4 DISTRIBUTION AND DENSITYOF GREEN MUSSEL(PERNAVIRIDIS) IN CHINABAY AND 
KINNIYA IN EASTERN COAST OF SRI LANKA 


12.25 pm 


C.I. Mumthaj and S.C. Jayamanne 


OP – 56-5 FISHERY AND SOME ASPECTS OF REPRODUCTIVE BIOLOGY OF THE SLIPPER LOB-
STER (THENUS ORIENTALIS) IN SRI LANKA 


12.40 pm 


H.P. Kalyani and D.S. Jayakody 


Technical Programme -WinC 2014 


Session 6: Oral Presentations 
Venue: Room G - B 


Parallel Session 5 


Time: 02.00 pm -03.30 pm  Session Name : Diet, nutrition & health 


Chairs: Prof. Sagarika Ekanayake  and  Dr. K.D.R.R. Silva 


OP – 65-1 EFFECT OF MATERNAL LIPID LEVELS ON NEWBORN BIRTH WEIGHT IN JAFFNA DIS-
TRICT 


2.00 pm 


T. Yoganathan, V. Arasaratnam, M. Hettiarachchi and C. Liyanage 


OP – 65-2 EARLY CHILDHOOD GROWTH IN RELATION TO MATERNAL AND BIRTH CHARACTER-
ISTICS: A PROSPECTIVE COHORT STUDY 


2.15 pm 


G.J.M. Nanayakkara and K.D.R.R. Silva  


OP – 65-3 DIETARY IRON INTAKE AND IRON DEFICIENCY ANAEMIA: A CROSS SECTIONAL 
STUDY OF CHILDREN AGED ONE TO FIVE YEARS IN JAFFNA DISTRICT  


2.30 pm 


K. Kandeepan, S. Balakumar and V. Arasaratnam 


OP – 65-4 DEVELOPMENT OF FOOD COMPOSITION DATABASE FOR NUTRIENT COMPOSITION 
OF MIXED DISHES FOR SRI LANKA BY RECIPE CALCULATIONS 


2.45pm 


J. Thamilini, K.D.R.R. Silva and K. Krishnappriya 


OP – 65-5 ANTI-PYRETIC POTENTIAL OF BEEHONEY IN WISTAR RATS 3.00 pm 


W.A.S.S. Weerakoon, P.K. Perera D. Gunasekara and T.S. Suresh 


OP – 65-6 cytotoxic effects of conjugated TRIENOIC FATTY acids on human fibrosarcoma cell line 3.15 pm 


K.C. Weerakoon, R.P.V.J. Rajapakse, W.M.T. Madujith, H.M.T.U. Herath and L.J.P.A.P. 
Jayasooriya 
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Session 7: Oral Presentations 
Venue: Room G - B 


Parallel Session 5 


Time: 04.05-5.50 Session Name : Food applications in health and nutrition 


Chairs: Dr. J.M. Jayasinghe  and  Dr. M.S.W. Silva 


OP – 75-1 PREPARATION AND QUALITY EVALUATION OF PINEAPPLE (ANANASCOMOSUS) 
BLEND WATERMELON (CITRULLUSLANATUS) READY-TO-SERVE (RTS) BEVERAGE 


4.05pm 


K. Saranyah and T. Mahendran 


OP – 75-2 PHENOLIC CONTENT AND ANTIOXIDANT ACTIVITIES OF OLU (NYMPHAEA LOTUS) 
RICE 


4.20pm 


A. Chandrasekara, U. Walallawita and K.D.D. Kumari 


OP – 75-3 ANTIOXIDANT ACTIVITY AND TOTAL PHENOLIC CONTENT OF DIFFERENT SKIN COL-
OURED ELABATU (SOLANUM MELONGENA VAR. INSANUM) 


4.35pm 


V. Rizlia, K.M. Somawathi, W.M.T. Madhujith and D.G.N.G. WIjesinghe 


OP – 75-4 ISOLATION CHARACTERIZATION AND IDENTIFICATION OF LACTIC ACID BACTERIA 
AND YEAST FROM FERMENTED COMMERCIALLY AVAILABLE RICE 


4.50pm 


W.A.A.I. Warunasinghe, D.M.W.D. Divisekera and D.M.A. Gunaratne 


OP – 75-5 EFFECTIVENESS OF NATURAL PLANT EXTRACTS IN STABILIZATION OF SESAME OIL 5.05pm 


 D. Bopitiya and W.M.T. Madhujith 


OP – 75-6 COMBINING EFFECT OF BLACK-EYED PEA (VIGNA UNGUICULATA) PROTEIN CONCEN-
TRATE AND MICROBIAL TRANSGLUTAMINASE ON GEL PROPERTIES OF SURUMI 
FROM TILAPIA (TILAPIA NILOTICUS) 


5.20pm 


C.V.L. Jayasinghe, J. Wanasundara and P.J. Shand 


OP – 75-7 IMPACT OF THE FROZEN STORAGE AND COOKING METHODS ON NUTRITIONAL COM-
POSITION OF SOME FISH TYPES 


5.35pm 


M.L.P.K. Mahalekam, M.P. Mudugamuwaarachchi, and V. Wijeratne 
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THEME: Lifestyle Agriculture 


DAY 1: August 29, 2014 


Session 1: Oral Presentations 
Venue: Room G - C 


Parallel Session 6 


Time: 12.15 pm -01.00 pm  Session Name : Urban and climate  


Chairs: Dr. G.D. Kapila Kumara and Dr. Bandara Gajanayake 


OP – 16-1 TRENDS AND CRITICAL SUCCESS FACTORS FOR PROMOTION OF URBAN AGRICUL-
TURE IN COLOMBO DISTRICT, SRI LANKA 


12.15 pm 


T.M.N.B. Illawathura, H.S.R. Rosairo and S. Subawikrama 


OP – 16-2 SHADOW PRICE CALCULATION OF AGRICULTURAL GREEN HOUSE GAS EMISSION 
AND ESTIMATION OF MARGINAL ABATEMENT COSTS IN CHINA 


12.30 pm 


Wu, Xian-rong, Zhang, Jun-biao and A.K. Kulatunga 


OP – 16-3 IMPLICATION OF CLIMATE CHANGE ON PADDY YIELD AND SUBSEQUENT INCOME; 
EMPIRICAL ANALYSIS BASED ON HAMBANTOTA DISTRICT, SRI LANKA 


12.45 pm 


B.K.H.D Anuranga 


Session 1: Oral Presentations 
Venue: Room G - A 


Parallel Session 7 


Time: 12.15 pm -01.00 pm Session Name : Plantation crop production 


Chairs: Dr. C.K. Jayasinghe and Prof. R.C.W.M.R.A. Nugawela 


OP – 17-1 SYNTHESIS AND APPLICATION OF DEPOLYMERIZED NATURAL RUBBER IN VALUE 
ADDED PRODUCTS 


12.15 pm 


N. Tharishanan, N.S. Withanage, and A.H.L.R.N. Liyanage 


OP – 17-2 HEAT AND DROUGHT STRESS EFFECT ON POLLEN QUALITY OF MAJOR POLLEN DO-
NORS IN COCONUT (COCOS NUCIFERA L.) USED FOR ARTIFICIAL HYBRIDIZATION 
PROGRAMME IN SRI LANKA 


12.30 pm 


K.G.A.P.K. Amarasinghe, C.S. Ranasinghe, D.C. Abeysinghe and A.A.F.L.K. Perera 


OP – 17-3 ATTRIBUTION OF ALLELOPATHY IN TEA  SOILS  ON BUSH DEBILITATION AND YIELD 
DECLINE IN OLD TEA GROWN IN MID ELEVATIONS OF SRI LANKA 


12.45 pm 


K.G. Prematilake, M.M.N. Damayanthi and M.G.S. Liyanage 


Session 2: Oral Presentations 
Venue: Room G - A 


Parallel Session 7 


Time: 03.15 pm -04.00 pm Session Name :  Agribusiness management -1 


Chairs: Dr. J.M.D.T. Evarad and Dr. J. E. Edirisinghe  


OP – 27-1 VALIDATION OF AGRICULTURAL PRODUCTION SYSTEMS SIMULATOR MODEL FOR 
MAIZE (ZEA MAYS L.) IN THE DRY ZONE OF SRI LANKA 


3.15 pm 


R.P.R.K. Amarasingha, L.D.B. Suriyagoda, B. Marambe, L.W. Galagedara, G.L.L.P Silva, R. 
Punyawardena, U. Nidumolu and M. Howden 


OP – 27-2 ASSESING THE FACTORS AFFECTING ON CREATING OVER-INDEBTEDNESS AMONG 
PADDY FARMERS IN ANURADHAPURA DISTRICT 


3.30 pm 


J.A. Senevirathne, A.M.T.P. Athauda, D.P.D.S. Edirisinghe and G.H.I. Anjalee 


OP – 27-3 DETERMINANTS OF CREDIT DEMAND BY PADDY FARMERS IN KURUNEGALA DIS-
TRICT 


3.45 pm 


H.M.M.D. Bandara, N.R. Abeynayake and G.H.I. Anjalee  
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Session 3: Oral Presentations 
Venue: Room G - A 


Parallel Session 7 


Time: 04.35 pm -05.35 pm  Session Name : Soil 


Chairs: Dr. Chamari M Hettiarchchi and Dr. W.J.S.K. Weerakkody 


OP – 37-1 ACUTE AND CHRONIC TOXICITY OF BIFLEX ®TC ON  4.35 pm 


EARTHWORM EISENIA ANDREI 


M.A.G.D. Samanmali and P.M.C.S. De Silva  


OP – 37-2 INTEGRATED MANAGEMANT OF MELOIDOGYNE JAVANICA IN NICOTIANA TABACUM 4.50 pm 


D.B. Kelaniyangoda, D.R. Ekanayake, A.S.A. Salgadoe and N.N.R. Abeysekera 


OP – 37-3 A COMPARISON OF ORGANIC CARBON, ORGANIC MATTER CONTENTS, pH AND FUN-
GAL COLONY FORMING UNITS BETWEEN NATURAL FOREST AND PINUS  
PLANTATION 


5.05 pm 


W.A.A.I. Warunasinghe and P.I. Yapa 


OP – 37-4 GROWTH, YEILD RESPONSES AND SOIL MICROBIAL ACTIVITY OF SOYBEAN (GLYCINE 
MAX L.), MUNG BEAN (VIGNA RADIATA) AND CURRY CHILLI (CAPSICCUM ANNUM 
VAR. GROSSUM) IN MONO-CROPPING AND INTERCROPPING SYSTEM 


5.20 pm 


P.A. Madhushani and N. Dahanayake  


DAY 2: August 30, 2014 


Session 4: Oral Presentations 
Venue: Room G - A 


Parallel Session 7 


Time: 09.45 am -10.30 am Session Name : Agribusiness management –2 


Chairs: Prof r.C.W.M.R.A. Nugawela and Prof A.M.T.P. Athauda 


OP – 47-1 IMPACT OF ANTHROPOMETRIC AND DEMOGRAPHIC CHARACTERISTICS OF PLUCK-
ERS ON TEA PLUCKING EFFICIENCY 


9.45 am 


D.A.M. Perera and D.C. Abeysinghe 


OP – 47-2 A CRITICAL STUDY OF THE REGISTRATION OF TITLE AND ITS IMPACT ON AGRARIAN 
LANDS:  A PRAGMATIC COMPARATIVE STUDY WITH SPECIAL REFERENCE TO SRI 
LANKA 


10.00 am 


J.A.D. Jayakody 


OP – 47-3 WORKERS’ PERCEPTION TOWARDS THE DEVELOPMENT INITIATIVES IN TEA PLAN-
TATION SECTOR IN KANDY DISTRICT OF SRI LANKA 


10.15am 


D. C. Abeysinghe and D.A.M. Perera 
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Session 5: Oral Presentations 
Venue: Room G - A 


Parallel Session 7 


Time: 11.40 am -12.55 pm Session Name : Crop improvement 


Chairs: Dr. J.M.D.T. Evarad and  Dr. Bandara Gajanayake 


OP – 57-1 FEASIBILITY OF USING MICROSPORES FOR THE PRODUCTION OF HOMOZYGOUS 
LINES IN CASSAVA 


11.40 am 


P.I.P. Perera and B. Dedicova 


OP – 57-2 USE OF IRRADIATED POLLEN IN CASSAVA (MANIHOT ESCULENTA CRANTZ) FOR 
PRODUCING HOMOZYGOUS LINES 


11.55am 


Mary Buttibwa, Robert S. Kawuki, Arthur K. Tugume, Jancinta  Akol, Stephen Magambo, 
Hellen Apio, Erwin Heberle-Bors, Maria Wedzony, Hernán Ceballos, Clair Hershey, and 
Yona Baguma 


OP – 57-3 GENETIC VARIABILITY AND HERITABILITY ESTIMATES IN F2 POPULATIONS OF RICE 
IN RESPONSE TO PHOSPHATE DEFICIENCY TOLERANCE 


12.10 pm 


R.V. Lelwala, Y.C.  Aluwihare, M. Ishan, D.N.  Sirisena, W.L.G.  Samarasinghe 


and S.D.S.S. Sooriyapathirana 


OP – 57-4 CORRELATION OF MORPHOPHYSIOLOGICAL TRAITS AT GERMINATION STAGE OF 
VIGNA RADIATA (MUNG BEAN) WITH VIGOR OF THE PLANT 


12.25pm 


H.L.C. Himanda, M.K.S. Dilrukshi and D. Ratnasekera 


OP – 57-5 EFFECT OF PACLOBUTRAZOL ON TREE ARCHITECTURE OFHELICTERES ISORA 12.40 pm 


S.A.E.C. Wijesinghe, K. Yakandawala, R.D.N. Debarawatte and D.M.L.S. Dissanayake 


Session 6: Oral Presentations 
Venue: Room G - C 


Parallel Session 6 


Time: 02.00 pm -03.30 pm  Session Name :  Agronomy and weeds 


Chairs: Dr G.D. Kapila Kumara and Dr Bandara Gajanayake 


OP – 66-1 YIELD AND PRODUCTIVITY OF OPEN POLLINATED AND HYBRID MAIZE UNDER 
INTERCROPPING WITH MUNG BEAN IN THE MID COUNTRY INTERMEDIATE ZONE OF 
SRI LANKA 


2.00 pm 


R. Eeswaran, A. Schmidli, U.R. Sangakkara and A. Walter 


OP – 66-2 INVESTIGATION OF OPTIMUM CONDITIONS FOR GROWTH AND NITROGEN FIXATION 
OF AZOLLA PINNATA UNDER GREEN HOUSE CONDITIONS 


2.15pm 


C. Priyadarshani, K.A.S. Kodikara, N.P. Dissanayake and L.P. Jayatissa  


OP – 66-3 EFFECT OF WEEDS DIYA SIYAMBALA (AESCHYNOMENE INDICA), KUDAMATTA 
(FIMBRISSTYLIS MILIACEA) AND THUNASSA (CPERUS IRIA) ON GROWTH AND YEILD 
OF RICE (ORYZA SATIVA L.) VARIETY BG 379-2 


2.30pm 


P.A. Madhushani and N. Dahanayake  


OP – 66-4 EFFECT OF DIFFERENT MULCHING MATERIALS ON THE GROWTH OF COWPEA 
(VIGNA UNGUICULATA L.) IN THE SANDY REGOSOLS OF BATTICALOA DISTRICT,  
SRI LANKA 


2.45pm 


S. Sutharsan, S. Srikrishnah and M. Rameskaran  


OP – 66-5 IMPACT OF WEEDS ON SOME YIELD COMPONENTS OF CULTIVATED AND WEEDY 
RICE UNDER TRANSPLANTED AND DIRECT SEEDED CONDITIONS 


3.00 pm 


M.K.S. Dilrukshi, H.L.C. Himanda and D. Ratnasekera 


OP – 66-6 ALLELOPATHIC PROPERTIES OF SELECTED IMPROVED RICE (ORYZA SATIVA L.) CUL-
TIVARS ON GROWTH OF BARNYARD GRASS (ECHINOCHLOA CRUS-GALLI) 


3.15 pm 


 A.S. Ranagalage and D.L. Wathugala  
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Session 6: Oral Presentations 
Venue: Room G - A 


Parallel Session 7 


Time:  02.00 pm -03.30 pm Session Name : Crop protection 


Chairs:  Dr. Renuka Rathnayake and  Dr. W.J.S.K. Weerakkody 


OP – 67-1 EVALUATION OF SIX INSECTICIDES UNDER THE FIELD CONDITIONS TO MANAGE 
CASHEW STEM AND ROOT BORER (PLOCAEDERUS FERRUGINEUS L.) 


2.00 pm 


P.M.A.P.K. Wijetunge, B. Ranaweera, and N.R. Abeynayaka 


OP – 67-2 EVALUATION OF SOME SELECTED PLANT SPECIES AS POTENTIAL BIOFUMIGANTS 
AGAINST RHIZOCTONIA SOLANI, THE CAUSAL AGENT OF DAMPING-OFF DISEASE IN 
TOMATO 


2.15 pm 


G.W.D.K. Jayasinghe, N.P. Ranathunge and H.K.M.S. Kumarasinghe 


OP – 67-3 EVIDENCE OF INEFFICIENT FUNGICIDE USAGE IN CONTROLLING PAPAYA ANTHRAC-
NOSE DISEASE UNDER COMMERCIAL CULTIVATION IN SRI LANKA 


2.30 pm 


M.H.W.L.I. Preethikumara, K. Yogarajah, D.M. Gamage and N.P. Ranathunge 


OP – 67-4 INFLUENCE OF MACRO AND MICRO NUTRIENTS ON OCCURRENCES OF BACTERIAL 
WILT (RALSTONIA SOLANACEARUM) IN TOMATO (LYCOPERSICON ESCULENTUM 
MILL.) 


2.45 pm 


K.M.S. Weerasinghe, A.H.K. Balasooriya, S.L. Ranasinghe, G.D. Krishantha and  


L.C. Wijethilka 


OP – 67-5 EFFECT OF COPPER OXIDE AND ANTIBIOTIC ON SOFT ROT DISEASE  3.00 pm 


(ERWINIA SPP.) IN EUPHORBIA MILLI 


D.B. Kelaniyangoda, I.L.A. Madhuwanti, A.S.A. Salgadoe and  S.M.D.S.B. Samarakone 


Session 7: Oral Presentations 
Venue: Room G - C 


Parallel Session 6 


Time: 04.05-5.50 Session Name : Antibacterial and antioxidants   


Chairs: Dr. C.K. Jayasinghe and Dr. P.I.P. Perera 


OP – 76-1 ANTIBACTERIAL PROPERTIES OF SELECTED BLACK TEA GRADES GROWN IN THREE 
DIFFERENT ELEVATIONS OF SRI LANKA 


4.05 pm 


W.J.S.K. Weerakkody, D.C. Abeysinghe and W.V.T.D. Amarasinghe 


OP – 76-2 CHANGES IN QUALITY CHARACTERS OF POWDERED DEHYDRATED SPINACEAE 
OLEARACEAE LEAVES DURING STORAGE 


4.20 pm 


S. Vasantharuba and P. Banumathi 


OP – 76-3 THE ANTIOXIDANT AND ALPHA-AMYLASE INHIBITORY ACTIVITIES OF FIVE SE-
LECTED LEAFY VEGETABLES IN SRI LANKA 


4.35 pm 


V.Y. Waisundara, M.I. Watawana and N.N. Jayawardena 


OP – 76-4 PROGRESS TOWARDS MAPPING OF A QTL FOR SALINITY TOLERANCE ON CHROMO-
SOME 4 IN RICE 


4.50 pm 


B.A. Dahanayaka, N.S. Kottearachchi, D.R. Gimhani, and W.L.G. Samarasighe 


OP – 76-5 DEVELOPMENT AND VALIDATION OF AN ALLELIC LADDER FOR D18S51 SHORT TAN-
DEM REPEAT (STR) LOCUS 


5.05 pm 


W.H. De Silva, L.C.J. Kamaral, S.N.K. Mohotti and K.L.N. Perera 


OP – 76-6 MOLECULAR CHARACTERIZATION OF POTENTIAL MICROCYSTIN-PRODUCING 
CYANOBACTERIA IN SELECTED FRESH WATER SOURCES OF SRI LANKA 


5.20 pm 


R.P. Wanigatunge, D.N. Magana-Arachchi and N.V. Chandrasekharan 
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Session 7: Oral Presentations 
Venue: Room G - A 


Parallel Session 7 


Time: 04.05 pm -5.50 pm Session Name : Horticulture   


Chairs: Dr. Athula Nainayake and Dr. K. Yakandawela 


OP – 77-1 EFFECT OF GROWTH REGULATORS ON FLOWER PRODUCTION AND THE QUALITY OF 
CHRYSANTHEMUM MORIFOLIUM FLOWERS 


4.05 pm 


W.R.D. Wijesekara, G.D.G. Chathurani and T.G. Dayananda 


OP – 77-2 ENHANCE SHOOT REGENARATION OF TOMATO (LYCOPERSICON ESCULENTUM 
MILL.) BY CO-CULTURING WITH RADISH (RAPHANUS SATIVUS L.) SEEDS 


4.20 pm 


I.P. Manawadu, N. Dahanayake and S.G.J.N. Senanayake 


OP – 77-3 INDUCE SEED GERMINATION OF PHYLANTHUS EMBLICA L. (NELLI) BY GIBBERELIC 
ACID 


4.35 pm 


N. Dahanayake,  I.P. Manawadu, K.P.I. Inoka and A.L. Ranawake  


OP – 77-4 ANALYSIS OF POSTHARVEST FRUIT QUALITY OF EMBUL BANANA AFTER ARTIFICIAL 
RIPENING 


4.50 pm 


S. R. W. Gunasekara, K. K. G. U. Hemamali, T. G. Dayananda1 and V. S. Jayamanne 


OP – 77-5 EFFECT OF DRYING METHODS ON FUNCTIONAL COMPOUNDS OF 
ALTERNANTHERA SESSILIS LEAVES 


5.05 pm 


S. Vasantharuba and P. Banumathi 


OP – 77-6 
EFFECT OF COLCHICINE CONCENTRATION ON SHOOT REGENARATION OF RADISH 
(RAPHANUS SATIVUS L.) VAR. BEERALU 


5.20 pm 


 


I.P. Manawadu, N. Dahanayake and S.G.J.N. Senanayake  


OP – 77-7 


SCREENING GARDEN ROSES FOR AESTHETIC QUALITY AND ABIOTIC STRESS TOLER-


ANCE 


5.35 pm 


 B. Gajanayake, Kanchana S. Weerasinghe, and K. R. Reddy 
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THEME: Mathematics and Statistics 


DAY 1: August 29, 2014 


Session 1: Oral Presentations 
Venue: Room 1–B 


Parallel Session 4 


Time: 12.15 pm -01.00 pm Session Name : Partial differential equations – 1 


Chairs: Prof. S. Kawashima and Prof. M. Nakamura 


OP – 14-1 ON THE CAUCHY PROBLEM FOR WEAKLY COUPLED SYSTEM OF DAMPED WAVE 
EQUATIONS 


12.15 pm 


K. Nishihara 


OP – 14-2 STABILITY IN THERMOELASTIC SYSTEMS WITH DIFFERENT MODELS FOR HEAT 
CONDUCTION 


12.30 pm 


R. Racke 


OP – 14-3 REACTION-DIFFUSION SYSTEM APPROXIMATION: THEORY AND APPLICATIONS 12.45 pm 


H. Murakawa 


Session 2: Oral Presentations 
Venue: Room 1 - B 


Parallel Session 4 


Time: 03.15 pm -04.00 pm Session Name : Partial differential equations – 2 


Chairs: Prof. S. Kawashima and Prof. T. Kobayashi 


OP – 24-1 ASYMPTOTIC STABILITY OF STATIONARY SOLUTIONS TO THE EULER-POISSON 
EQUATION IN PLASMA PHYSICS 


3.15 pm 


S. Nishibata 


OP – 24-2 STATIONARY SOLUTION TO A SYMMETRIC HYBERBOLIC-PARABOLIC SYSTEM IN 
HALF LINE 


3.30 pm 


T. Nakamura 


OP – 24-3 DECAY STRUCTURE OF THE REGULARITY - LOSS TYPE AND THE ASYMPTOTIC STA-
BILITY FOR THE EULER-MAXWELL SYSTEM 


3.45 pm 


Y. Ueda 


Session 3: Oral Presentations 
Venue: Room 1 - B 


Parallel Session 4 


Time: 04.35 pm -05.35 pm Session Name : Partial differential equations – 3 


Chairs: Prof.  K. Nishihara and  Prof. S. Nishibata 


OP – 34-1 DECAY ESTIMATES OF THE SOLUTIONS TO THE 2D HYPERBOLIC NAVIER-STOKES 
EQUATIONS 


4.35 pm 


T. Kobayashi 


OP – 34-2 THE CAUCHY PROBLEM OF SEMILINEAR SCHROEDINGER EQUATIONS IN CURVED 
BACKGROUND 


4.50 pm 


M. Nakamura 


OP – 34-3 ON THE STRIKING SYSTEMATIC OF ANOMALOUS ABSORPTION OF PARTIAL WAVES 
BY THE NUCLEAR OPTICAL POTENTIAL 


5.05 pm 


E.M.P. Ekanayake and T.P. Ranawaka 


OP – 34-4 FUZZIFICATION OF ONE DIMENSIONAL SECOND ORDER PARABOLIC PARTIAL DIF-
FERENTIAL EQUATIONS 


5.20 pm 


A.A.C.A. Jayathilake, A.A.I. Perera and M.A.P. Chamikara 
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DAY 2: August 30, 2014 


Session 4: Oral Presentations 
Venue: Room 1 - B 


Parallel Session 4 


Time: 09.45 am - 10.30 am Session Name : Number Theory & Algebra 


Chairs: Prof. A.A.I. Perera 


OP – 44-1 THE REMAINDER THEOREM AND ITS SPECIAL APPLICATION TO A HIGHER ORDER 
DIOPHANTINE EQUATION 


9. 45 am 


R.A.D. Piyadasa and E.M.P. Ekanayake 


OP – 44-2 ON THE PROOF OF STRONG GOLDBACH CONJECTURE 10.00 am 


R.A.D. Piyadasa, E.M.P. Ekanayake and B.B.U.P. Perera 


OP – 44-3 PERFORMANCE EVALUATION OF AN ALGORITHM FOR VANDERMONDE MATRIX VEC-
TOR MULTIPLICATION 


10.15 am 


W. A. Gunarathna and H. M. Nasir 


Session 5: Oral Presentations 
Venue: Room 1 - B 


Parallel Session 4 


Time: 11.40 am -12.55 pm Session Name : Mathematical and Statistical Modeling –1 


Chairs: Prof. R. Racke and  Dr. Roshan D. Yapa 


OP – 54-1 STABILITY ANALYSIS OF A DELAYED MOSQUITO TRANSMISSION DISEASE DYNAMIC 
MODEL WITH STAGE STRUCTURE 


11.40 am 
B.G.S.A Pradeep,  W. Ma and  S. Guo 


OP – 54-2 THE MATHEMATICAL MODEL FOR DRUG INTAKE TO THE BLOOD STREAM 
11.55 am M.S. Pathiraja and J. Munasinghe 


OP – 54-3 MATHEMATICAL MODEL TO COMBINE PARAMETERS OF A STRESS CURVE OF POLY-
PROPYLENE AT THERMAL FATIGUE CONDITIONS 


12.10 pm 
L.P.S. Rohitha, S.S.N. Perera and M.A.B. Prashantha 


OP – 54-4 A ROBUST SCALING METHOD FOR G.C.E. (A/L) EXAMINATION 


12.25 pm R. Kanisda, N. Varathan and S. Arivalzahan 


OP – 54-5 A MODEL TO PREDICT SOLAR RADIATION IN COLOMBO, SRI LANKA 
12.40 pm 


K. Perera and S. Jayasekara 
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Technical Programme -WinC 2014 


Session 6: Oral Presentations 
Venue: Room 1 - B 


Parallel Session 4 


Time: 02.00 pm -03.30 pm Session Name : Mathematical and statistical modeling –2 


Chairs: Dr. E.M.P. Ekanayake and Dr. N.R. Abeynayake 


OP – 64-1 MODELING WIND GUST USING RTH ORDER STATISTICS AND BLOCK MAXIMA  
APPROACH 


2.00 pm 


S. H. Shajitha and K. Perera 


OP – 64-2 REVIEW OF STATISTICAL MODELING IN TECHNICAL ANALYSIS OF FINANCIAL MAR-
KET 


2.15 pm 


W.G.S. Konarasinghe and N.R. Abeynayake 


OP – 64-3 FACTORS INFLUENCING TRAFFIC ACCIDENTS IN JAFFNA 2.30 pm 


S. Renuraj, N. Varathan and N. Satkunananthan 


OP – 64-4 MODELING FIRST YEAR LAPSE RATE FOR LIFE INSURANCE MARKET USING FUZZY 
INFERENCE SYSTEM 


2.45 pm 


S.S.N. Perera and P.H.G.K. Madusanka 


OP – 64-5 AN ALTERNATIVE METHOD TO USE SARIMA-GARCH MODEL ON SEASONAL TIME 
SERIES WITH VOLATILITY 


3.00 pm 


H.M.L.K. Herath, S. Samita and W. Wijesuriya 


OP – 64-6 R CODES FOR CALCULATION OF OPTIMUM PLOT SIZE 3.15 pm 


P.W. Jeewanthi, W. Wijesuriya and H.M.L.K. Herath 











Technical Programme -WinC 2014 


THEME: Applied Sciences and Technology 


DAY 1 & 2: August 29 & 30, 2014 


Venue: Student Center Display Station 4 


Time: 10.00am-07.00 pm  


PP – 4-1 CONSUMER CREDIT CARD USAGE AND COMPULSIVE BUYING BEHAVIOUR IN       
SRI LANKA  


10.30 am - 10.40 am 


 S.K.D.U. De Silva and E.A.C.P. Karunarathne 5.40 pm - 5.45 pm 


PP – 4-2 FACTORS AFFECTING THE EXPORT PERFORMANCE OF SRI LANKAN RUBBER 
PRODUCTS  


10.40 am - 10.50 am 


 K.P. Samarasinghe and E.A.C.P. Karunarathne 5.45 pm - 5.50 pm 


PP – 4-3 EFFECT OF POLITICAL TIES ON MARKET POTENTIAL: MODERATING ROLE OF 
TECHNOLOGY TURBULENCE  


10.50 am -11.00 am 


 M.M.D.R. Deegahawature 5.50 pm -5.55 pm 


PP – 4-4 IDENTIFICATION OF MOISTURE LOSS AND WEIGHT DROP OF SOAP TABLETS IN 
DIFFERENT CONDITIONS  


1.10 pm - 1.20 pm 


 D.K. Ranasinghe and K.D.D.N. Dissanayake 5.55 pm - 6.00 pm 


PP – 4-5 FACTORS AFFECTing DECREASE IN CUT-TO-SHIP RATIO, STUDY ON GARMENT 
MANUFACTURER IN SRI LANKA  


1.20 pm  - 1.30 pm 


 H.P.A.V. Pathirana and D.M. Jayasena 6.00 pm  - 6.05 pm 


PP – 4-6 EMPLOYEES’ PERCEPTION OF THE IMPACT OF ORGANISATIONAL CULTURE ON 
KNOWLEDGE SHARING IN SELECTED PUBLIC SECTOR BANK BRANCHES IN 
WESTERN PROVINCE OF SRI LANKA  


1.30 pm  - 1.40 pm 


 N.N.C. Pushpamali 6.05 pm - 6.10 pm 


PP – 4-7 FACTORS AFFECTING THE EFFECTIVENESS OF THE WAREHOUSES: WITH SPE-
CIAL REFERENCE TO THE TELECOMMUNICATION INFRASTRUCTURE CON-
STRUCTION FIELD, SRI LANKA 


1.40 pm  - 1.50 pm 


 J.A. Rathnayake and E.A.C.P. Karunarathne 6.10 pm  - 6.15 pm 


PP – 4-8 IDENTIFICATION OF MOISTURE LOSS AND WEIGHT DROP OF THE SOAP TAB-
LETS DURING SHELF LIFE  


4.05 pm - 4.15 pm 


 D.K. Ranasinghe and K.D.D.N. Dissanayake 6.15 pm - 6.20 pm 


PP – 4-9 DETERMINANTS OF PRODUCTION TARGET FAILURES IN SEWING MODULES: 
AN ANALYSIS FROM A CASE STUDY OF APPAREL INDUSTRY IN SRI LANKA  


4.15 pm - 4.25 pm 


 D.K.M.M. Dayathilaka and A. Pallegedara 6.20 pm - 6.25 pm 
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Technical Programme -WinC 2014 


Venue: Student Center Display Station 5 


Time: 10.00 am - 07.00 pm  


PP – 5-1 RELATIONSHIP AMONG SRI LANKA STOCK INDEX AND WORLD STOCK INDICES  10.30 am - 10.40 am 


E.D. Nadi Thamali and A.N. Wijayanayake 5.40 pm - 5.45 pm 


PP – 5-2 A STUDY ON THE DIGITAL FORENSICS INFRASTRUCTURE IN SRI LANKA  10.40 am - 10.50 am 


M.B.K. Mendis 5.45 pm - 5.50 pm 


PP – 5-3 FACTORS AFFECTING QUICK CHANGE OVER TIME, APPAREL INDUSTRY IN SRI 
LANKA  


10.50 am -11.00 am 


H.L.M. Menunika and D.M. Jayasena 5.50 pm -5.55 pm 


PP – 5-4 STRUCTURAL EQUATION MODELING APPROACH TO ENHANCE OVERALL 
EQUIPMENT EFFECTIVENESS IN SRI LANKAN STEEL MANUFACTURING INDUS-
TRY  


1.10 pm - 1.20 pm 


S.A.U. Sarangi and K.D.D.N. Dissanayake 5.55 pm - 6.00 pm 


PP – 5-5 INVESTIGATION OF FACTORS AFFECTING LOW PRODUCTIVITY IN APPAREL 
MANUFACTURING  


1.20 pm  - 1.30 pm 


A.L.R.N. Dilrukshi, B.S. Habaragoda and W.M.P.M. Wickramasinghe 6.00 pm  - 6.05 pm 


PP – 5-6 FACTORS AFFECTING HIGH ABSENTEEISM IN GARMENT INDUSTRY: A CASE 
STUDY IN BRANDIX CASUALWEAR LTD  


1.30 pm  - 1.40 pm 


M.D.D. Thilani, P.A.D.A.N. Appuhamy and R.A.R. Prabodanie 6.05 pm - 6.10 pm 


PP – 5-7 IMPACT OF ORGANISATIONAL FACTORS ON EMPLOYEE WORK STRESS IN SRI 
LANKAN APPAREL INDUSTRY  


1.40 pm  - 1.50 pm 


M.M.N.P. Abeysekara and K.D.D.N. Dissanayake 6.10 pm  - 6.15 pm 


PP – 5-8 ANALYTIC HIERACHY PROCESS APPLICATION FOR SELECTING THE BEST 
INTERNET BANKING PROVIDER  


4.05 pm - 4.15 pm 


J.M.W. Premarathne 6.15 pm - 6.20 pm 


PP – 5-9 INVESTIGATION OF IMPROVING USER INTERACTION ON WEBSITES  4.15 pm - 4.25 pm 


P.D.C. Ranaweera and R.P.T.H. Gunesekara 6.20 pm - 6.25 pm 
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Technical Programme -WinC 2014 


THEMES:  Applied Sciences and Technology    


DAY 1 & 2: August 29 & 30, 2014 


Venue: Student Center Display Station 6 


Time: 10.00 am - 07.00 pm  


PP – 6-1 FAULT DETECTION AND DIAGNOSIS OF AN AUTOMOBILE ENGINE USING IN-
STANTANEOUS ANGULAR SPEED FLUCTUATION  


10.30 am - 10.40 am 


L.U. Subasinghe, K.D.T. Mendis, P.K.T. Chandima, N. Jayaweera and C.M.S.P. De 
Silva 


5.40 pm - 5.45 pm 


PP – 6-2 EFFECT OF MICROSTRUCTURE ON EDDY CURRENT RESPONSE OF METALS  10.40 am - 10.50 am 


W.M.S.B. Kumarasinghe, H.L.M. Kumari and V. Sivahar 5.45 pm - 5.50 pm 


PP – 6-3 CATEGORIZING THE FINITE ELEMENT SIMULATORS ACCORDING TO THE AN-
TENNA DESIGNS FOR TRANSIENT PROBLEMS  


10.50 am -11.00 am 


U. Priyatharsan and S. Krishnakumar 5.50 pm -5.55 pm 


PP – 6-4 MEASUREMENT OF EFFECTS OF STANDARD TUBING SIZES OF A LOG-PERIODIC 
DIPOLE ARRAY  


1.10 pm - 1.20 pm 


K.A.M. Dhanuranga and M.A.A. Karunarathna 5.55 pm - 6.00 pm 


PP – 6-5 HARDWARE IMPLEMENTATION OF THE SOBEL EDGE DETECTION ALGORITHM 1.20 pm  - 1.30 pm 


B.G. Jaykody and W.A.S. Wijesinghe 6.00 pm  - 6.05 pm 


PP – 6-6 INVESTIGATION OF FACTORS TO IMPROVE CUSTOMER RELATIONSHIP MAN-
AGEMENT  


1.30 pm  - 1.40 pm 


R.U.K. Senadheera and T. Arudchelvam 6.05 pm - 6.10 pm 


PP – 6-7 HOME NETWORKS: A SURVEY OF ARCHITECTURES AND TECHNOLOGIES  1.40 pm  - 1.50 pm 


V.G.T.N. Vidanagama 6.10 pm  - 6.15 pm 


PP – 6-8 CLEANER PRODUCTION OPPORTUNITIES IN PRECURED TYRE RETREADING 
INDUSTRY  


4.05 pm - 4.15 pm 


L.R.A. Gunesekera and B.S. Habaragoda 6.15 pm - 6.20 pm 


PP – 6-9 ECONOMY AND NATIONALISM IN CONTEMPORARY SRI LANKA  4.15 pm - 4.25 pm 


R. Jayaneththi 6.20 pm - 6.25 pm 


Wayamba International Conference 74 


 Notes 


 


 


 


 


 







Technical Programme -WinC 2014 


Venue: Student Center Display Station 3 


Time: 10.00 am- 07.00pm  


PP – 3-7 IMPACT OF ANTHROPOGENIC ACTIVITIES ON SOME ASPECTS OF BATTICALOA 
LAGOON 


1.30 pm  - 1.40 pm 


W. Suganniya and A. Nanthakumaran 6.05 pm - 6.10 pm 


PP – 3-8 MEDICINAL POTENTIAL OF MANGROVE AND MANGROVE ASSOCIATED PLANTS 
AT SARASALAI NORTH IN JAFFNA 


1.40 pm  - 1.50 pm 


Viviyan Sathiyaseelan 6.10 pm  - 6.15 pm 


PP- 3-9 DIVERSITY OF RUSH AND REED PLANTS USED FOR TRADITIONAL CRAFT IN-
DUSTRY IN SRI LANKA 


4.05 pm - 4.15 pm 


G.D.A. Priyantha, B. Piyasoma and Tara De Silva 6.15 pm - 6.20 pm 


THEMES:  Climate and Environment 


DAY 1 & 2: August 29 & 30, 2014 







Technical Programme -WinC 2014 


THEME: Economics and Management 


DAY 1 & 2: August 29 & 30, 2014 


Venue: Student Center Display Station 7 


Time: 10.00 am - 07.00 pm  


PP – 7-1 EFFECT OF DEMOGRAPHIC DIFFERENCES ON ENGLISH LANGUAGE LEARNING 
MOTIVATION AMONG MANAGEMENT UNDERGRADUATES: EVIDENCE FROM 
UNIVERSITY OF RUHUNA  


10.30 am - 10.40 am 


A.M. Madhumani, K.S.S. Abeygunawardana, D.M. Liyanage and R.M. Rathnayake 5.40 pm - 5.45 pm 


PP – 7-2 PERCEIVED CAREER BARRIERS OF FEMALE EMPLOYEES: A CASE STUDY AT 
LOGISTIC Co.  


10.40 am - 10.50 am 


P.H.R.R.P.K. Munasinghe 5.45 pm - 5.50 pm 


PP – 7-3 IMPACT OF WELFARE FACILITIES ON ORGANISATIONAL COMMITMENT OF 
MACHINE OPERATORS IN THE MANUFACTURING INDUSTRY  


10.50 am -11.00 am 


E.S.A. Fernando and J. Ramawickrama 5.50 pm -5.55 pm 


PP – 7-4 STUDY ON THE FACTORS CAUSING FOR NON PERFORMING ADVANCES (NPA) 
AMONG MICRO LEVEL ENTREPRENEURS IN BATTICALOA DISTRICT: BANKER’S 
VIEW  


1.10 pm - 1.20 pm 


S. Jesukumar and J. Kalaipriya 5.55 pm - 6.00 pm 


PP – 7-5 THE IMPACT OF MICROFINANCE INSTITUTIONS ON SMALL- AND MEDIUM- 
SCALE ENTERPRISES  


1.20 pm  - 1.30 pm 


K.D. Lakmal,E.K. Jayampathi and M.G.M. Dilrukshi 6.00 pm  - 6.05 pm 


PP – 7-6 THE IMPACT OF MICROFINANCE ON THE DEVELOPMENT OF SMALL SCALE 
ENTERPRISE IN HAMBANTOTA DISTRICT  


1.30 pm  - 1.40 pm 


J. K. Mallika 6.05 pm - 6.10 pm 


PP – 7-7 A GAP ANALYSIS OF CUSTOMERS’ EXPECTATIONS AND PERCEPTIONS ON SER-
VICE QUALITY IN INSURANCE SECTOR: AN EMPIRICAL STUDY ON SELECTED 
INSURERS IN SRI LANKA  


1.40 pm  - 1.50 pm 


W.S. Sanjeewa 6.10 pm  - 6.15 pm 


PP – 7-8 DO PRIVATE DEALERS HANDLE GOLD CRISIS BETTER THAN BANKERS? A 
STUDY ON PAWNING BUSINESS IN THE NORTH WESTERN PROVINCE  


4.05 pm - 4.15 pm 


W.A. Upananda and H. Balasooriya 6.15 pm - 6.20 pm 


PP – 7-9 EDUCATION, GENDER AND FINANCIAL KNOWLEDGE IN SRI LANKA  4.15 pm - 4.25 pm 


N.M.A. Jayasinghe and K.G.G. Weerasinghe 6.20 pm - 6.25 pm 
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Technical Programme -WinC 2014 


Venue: Student Center Display Station 8 


Time: 10.00 am - 07.00 pm  


PP – 8-1 AN EMPIRICAL REASEARCH STUDY ON THE IMPLEMENTATION OF BALANCED 10.30 am - 10.40 am 


W.M.R.B Weerasooriya 5.40 pm - 5.45 pm 


PP – 8-2 LAPSATION OF POLICY: A THREAT FOR LONG - TERM INSURANCE POLICIES IN       
SRI LANKA: AN EMPIRICAL INVESTIGATION BASED ON KURUNEGALA DIS-
TRICT 


10.40 am - 10.50 am 


D.A.M. Perera , R.B.M.L.S. Bandara and S.D.D. Sandanayake 5.45 pm - 5.50 pm 


PP – 8-3 ORGANISATIONAL COMMITMENT AND JOB SATISFACTION: A STUDY OF EM-
PLOYEES IN THE COMMERCIAL BANKING INDUSTRY IN BATTICALOA DIS-
TRICT, SRI LANKA  


10.50 am -11.00 am 


K. Kirushanthy 5.50 pm -5.55 pm 


PP – 8-4 IMPACT OF LIFESTYLE AND HEALTH ISSUES ON ORGANISATIONAL PERFORM-
ANCE: EVIDENCE FROM YOUNG EXECUTIVES OF PRIVATE SECTOR FIRMS IN 
COLOMBO DISTRICT 


1.10 pm - 1.20 pm 


D.P. Wijesinghe and W.A.R. Senevirathne 5.55 pm - 6.00 pm 


PP – 8-5 SEWING MACHINE OPERATORS’ PERCEIVED OCCUPATIONAL STRESS, JOB SAT-
ISFACTION AND ORGANISATIONAL COMMITMENT: EVIDENCE FROM A LEAD-
ING GARMENT MANUFACTURER IN SRI LANKA 


1.20 pm  - 1.30 pm 


A.M. Madhumani and B.L. Galhena 6.00 pm  - 6.05 pm 


PP – 8-6 APPRAISAL OF STUDENTS’ LEARNING NEEDS IN REQUIREMENTS ENGINEER- 1.30 pm  - 1.40 pm 


N. Pratheesh 6.05 pm - 6.10 pm 


PP – 8-7 ENTREPRENEURSHIP CHARACTERISTICS AND BUSINESS PERFORMANCE OF 1.40 pm  - 1.50 pm 


T. Sivaskaran 6.10 pm  - 6.15 pm 


PP – 8-8 THE FACTORS AFFECTING THE SUCCESSFUL IMPLEMENTATION OF PERFORM- 4.05 pm - 4.15 pm 


Y.M.S.W.V. Sangarandeniya 6.15 pm - 6.20 pm 


PP – 8-9 OCCUPATIONAL ROLE STRESS AMONG PUBLIC SECTOR BANK EMPLOYEES IN  4.15 pm - 4.25 pm 


T. Prabaharan and N. Panchanatham 6.20 pm - 6.25 pm 
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Technical Programme -WinC 2014 


THEME: Food , Nutrition , Livestock and Aquaculture 


DAY 1 & 2: August 29 & 30, 2014 


Venue: Student Center Display Station 1 


Time: 10.00 am-07.00pm  


PP – 1-1 MAJOR NUTRIENTS AND ANTI-NUTRIENTS FOUND IN LEAFY VEGETABLES; 
POTENTIAL TO USE IN FISH FEED 


10.30 am - 10.40 am 


N. Paranamana, K. Radampola and V.P. Bulugahapitiya 5.40 pm - 5.45 pm 


PP – 1-2 A CASE STUDY ON WHAT TO BE SHARED EQUALLY TO MAKE A SUSTAINABLE 
REEF ASSOCIATED INCOME GENERATION 


10.30 am - 10.40 am 


W.A.S. Chamika, I.M.I.S.B. Gunathilake and M.F.M. Fairoz 5.40 pm - 5.45 pm 


PP – 1-3 LENGTH – WEIGHT RELATIONSHIP OF BLUE SWIMMING CRAB 
(PORTUNUSPELAGICUS) FROM THE NAVANTHURAI COASTAL REGION, JAFFNA, 
SRI LANKA 


10.40 am - 10.50 am 


N. Tharmine, K. Sivashanthini and U. Edrisinghe 5.45 pm - 5.50 pm 


PP – 1-4 PHYSICOCHEMICAL PARAMETERS INFLUENCING THE ABUNDANCE AND SPE-
CIES RICHNESS OF FISHES IN MALWATHU OYA, SRI LANKA 


10.50 am -11.00 am 


P.A.C.T. Perera, T.V. Sundarabarathy and U. Edirisinghe 5.50 pm -5.55 pm 


PP – 1-5 CONTRIBUTION OF SRI LANKA STANDARDS INSTITUTION (SLSI) TO SAFER 
AQUACULTURE AND FISHERIES PRODUCTS DEVELOPMENT OF SRI LANKA 


1.10 pm - 1.20 pm 


H.M.L.G.M.P. Hearth, R.G.S. Wijesekara, K.A. Anil and G.N. De Zoyza 5.55 pm - 6.00 pm 


PP – 1-6 EVALUATION OF ANTISEPTIC CAPACITY OF A COMMERCIALLY AVAILABLE DE-
TERGENT AS AN UDDER AND EQUIPMENT CLEANING AGENT UNDER LOCAL 
CONDITIONS 


1.20 pm  - 1.30 pm 


T.K. Puhambugoda, T.M.T.L. Senevirathne, R.S. Kalupahana, A.H. L.M. Aluthwatte, 
A.M.H. Abeykoon, K.A.D.M. Tharindra, G.H.E. Chandrarathna, A.P. Jayasooriya, 
G.A. Prathapasinghe, D.A. Satharasinghe and  H.R.N. Jinadasa 


6.00 pm  - 6.05 pm 


PP – 1-7 A CASE OF MILK CONSUMPTION BEHAVIOR OF THE LOCAL CONSUMERS AND 
THE DICYANDIAMIDE ISSUE 


1.30 pm  - 1.40 pm 


A.A.A.I. Warunasinghe 6.05 pm - 6.10 pm 


PP – 1-8 EVALUATION OF EGG QUALITY, HATCHABILITY AND CHICK QUALITY OF 
BROILER BREEDERS MANAGED UNDER DEEP LITTER SYSTEM 


1.40 pm  - 1.50 pm 


D.I. Abeygunawardana, K.A.A.D.T. Hemantha, G.M.C.R. Karunarathne, G.A. Pratha-
pasinghe  and R.M.S.B.K. Ranasinghe 


6.10 pm  - 6.15 pm 


PP – 1-9 ADOPTION TO BACKYARD POULTRY BY THE FARMERS IN MAHAWELI  
SYSTEM“H” 


4.05 pm - 4.15 pm 


P.L.A. Senadeera, A.P.S. Fernando and Y.M. Wicramasinghe 6.15 pm - 6.20 pm 


PP – 1-10 BREEDS, HERD CHARACTERISTICS AND FEEDING SYSTEMS OF DIFFERENT 
GOAT MANAGEMENT SYSTEMS IN KURUNEGALA DISTRICT 


4.15 pm - 4.25 pm 


H.A.Y. Biyanka , G.A.S. Ginigaddara and B.P.A. Jayaweera 6.20 pm - 6.25 pm 
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Technical Programme -WinC 2014 


Venue: Student Center Display Station 2  


Time: 10.00 am -07.00pm  


PP – 2-1 FOOD PREFERENCES, FEEDING  HABITS AND GROWTH RATES OF PARKERS 
BLACK TURTLE (MELANOCHELYS TRIJUGA PARKERI), BLACK TURTLE 
(MELANOCHELYS TRIJUGA THERMALIS), FLAP SHELL TURTLE (LISSEMYS 
PUNCTATA) AND SRI LANKAN STAR TORTOISE (GEOCHELONE ELEGANS) KEPT 
IN CAPTIVITY 


10.30 am - 10.40 am 


K.D.C. Dahanayake, H.N.N. Dilrukshi, B.P.A. Jayaweera, and G.A. Prathapasinghe 5.40 pm - 5.45 pm 


PP – 2-2 EFFECT OF PREBIOTICS IN DIOSCOREAALATA (RAJA ALA) ON THE SURVIVAL 
OF LACTOBACILLUS ACIDOPHILUS IN A FERMENTED BEVERAGE DURING RE-
FRIGERATED STORAGE 


10.30 am - 10.40 am 


A.M.N.L.  Abesinghe, D.C. Mudannayake and M.K. Ranasinghe 5.40 pm - 5.45 pm 


PP – 2-3 SHORT TERM FORECASTING OF POULTRY POPULATION AND PRODUCTION IN 
SRI LANKA USING TIME SERIES APPROACH 


10.40 am - 10.50 am 


U.M.C.M. Fernando, W.A.D.V. Weerathilake and N.R. Abeynayake 5.45 pm - 5.50 pm 


PP – 2-4 IDENTIFICATION OF MICROORGANISM RESPONSIBLE FOR BULGING OF PLAS-
TIC CONTAINERS USED FOR STORING TOMATO SAUCE 


10.50 am -11.00 am 


K.P.D.A. Pathirage, R.P.N.P. Rajapakse and A. Chandrasekara 5.50 pm -5.55 pm 


PP – 2-5 EFFECT OF DIFFERENT DRYING METHODS ON THE PHYSICO-CHEMICAL CHAR-
ACTERISTICS OF TOMATO POWDER 


1.10 pm - 1.20 pm 


Mahendran T. 5.55 pm - 6.00 pm 


PP – 2-6 FORMULATION AND SHELF LIFE EVALUATION OF REFRIGERATED AVOCADO 
(PERSEAAMERICANA) FRUIT SPREAD 


1.20 pm  - 1.30 pm 


K.A. Anton and T.C. Kananke 6.00 pm  - 6.05 pm 


PP – 2-7 CONSUMER PREFRENCES AND FISH AVAILABILITY IN RURAL AND URBAN FISH 
MARKETS IN BATTICALOA DISTRICT, EASTERN SRI LANKA 


1.30 pm  - 1.40 pm 


C.G. Devadawson and C.V.L. Jayasinghe 6.05 pm - 6.10 pm 


PP – 2-8 SEMEN BIOCHEMISTRY AND MINERAL CONTENT OF INDIGENOUS COCKS IN 
NIGERIA 


1.40 pm  - 1.50 pm 


Isidahomen, C. E.  6.10 pm  - 6.15 pm 


PP – 2-9 EVALUATION OF CONSUMER PREFERENCE FOR RICE BASED BISCUITS AND 
NOODLES 


4.05 pm - 4.15 pm 


 B.R. Walisinghe and L.H.P. Gunaratne 6.15 pm - 6.20 pm 
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Technical Programme -WinC 2014 


THEME: Food , Nutrition , Livestock and Aquaculture 


DAY 1 & 2: August 29 & 30, 2014 


Venue: Student Center Display Station 3 


Time: 10.00 am-07.00pm  


Wayamba International Conference 82 


PP – 3-1 DEVELOPMENT OF PALMYRAH (BORRASUSFLABELLIFER) TUBER BASED PRE-
COOKED SUPPLEMENTARY FOOD – “PALMYRAH NUTRIMIX” 


10.30 am - 10.40 am 


S. Piratheepan, S. Sangheetha , O.D.A.N. Perera, S. Srivijeindran and C.V.L. Jayas-
inghe 


5.40 pm - 5.45 pm 


PP – 3-2 COMPOSITION AND HYDROXYMETHYLFURFURAL ANALYSIS OF BEES HONEY, 
COCONUT AND KITHUL TREACLE 


10.30 am - 10.40 am 


R.R.M.C.B. Ranaweera and C.V.L. Jayasinghe 5.40 pm - 5.45 pm 


PP – 3-3 FREE RADICAL SCAVENGING AND DNA SCISSION INHIBITION ACTIVITY 
OF BAEL (AEGLE MARMELOS) FLOWER EXTRACTS 


10.40 am - 10.50 am 


A. Chandrasekara, J. Daugelaite and F. Shahidi  5.45 pm - 5.50 pm 
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IMPACT OF ORGANISATIONAL FACTORS ON EMPLOYEE WORK STRESS IN  


SRI LANKAN APPAREL INDUSTRY 
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On the scenario of continuous discussions on challenges faced by Apparel Industry in Sri Lanka, 


human involvement is yet to be considered as a significant organisational element. There are 


several human resources problems such as increasing volume of grievances and complaints, 


absenteeism and employee turnover. Literature indicates that these issues have made a huge 


barricade to minimize the effort of achieving organisational objectives in the Apparel industry. 


However, there is a lack of empirical evidence in literature with regard to the impact of 


attitudinal factors on performance of employees in this industry. Therefore, this study empirically 


investigated attitudinal variables, which could influence the job stress of the employees in the 


apparel industry. Data were collected from a two stage stratified random sample of 382 


employees by administrating a structured questionnaire, which consisted of questions & 


statements with five points likert scale. The questionnaire was tested for validity and reliability. 


Mean, standard deviation and corelation analysis of the collected data was performed using SPSS 


software package. The findings of the study showed that Company policies & Administrative 


styles, Interpersonal relationships, Work environment, Welfare and Financial rewards were 


significant factors controlling the work stress of the employees in this industry and there was a 


positive relationship between these factors and work stress. Results envisage to creating a stress-


free culture by; managers can act as positive role models by maintaining impartial, balanced, 


trustworthy leadership;  arranging  purposeful training & career development programs to 


disseminate an ethical contribution to improve the quality of life of workers; cultivating  friendly 


social climate with organized periodical entertainment; giving additional empowerment, 


delegating responsibilities, positioning convenience ergonomically work environment with 


balanced schedules, Redesigning and redeveloping current lapses etc. Ultimately employees’ 


work performance and effectiveness can be enhanced by reducing negligence, wastage, working 


irregularities, absenteeism, work delay and mistakes. Accordingly it will minimize the volume of 


complaints and criticisms and improve the image and publicity of apparel industry. 
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DEVELOPMENT OF AN ON-SITE METHOD FOR THE DETERMINATION OF TOTAL 


IRON IN ENVIRONMENTAL AQUEOUS SAMPLES 


Susith Abeythunga and Migelhewa N.Kaumal 
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Various detection methods have been developed to determine the metal ion levels in the 


environment.  Determination  of  metal  ion  concentrations in aqueous samples such as waste  


water using classical methods are time consuming and require a higher level of analytical 


knowledge.  In some classical methods, results may have some uncertainty as the result under 


the laboratory conditions differ from the original environment conditions. Simple, on-site and 


faster methods are more effective for the determination of metal ion levels in the environment. 


This research is focused on development of an on-site colorimetric method to estimate the total 


Fe in environment aqueous samples.  In this method, aqueous sample is treated with a reagent 


solution containing a reducing agent, a buffer, a complexing agent that can produce a coloured 


complex and agents to remove interferences. Reducing agent, hydroxyl amine converts all Fe(III) 


to Fe(II) ions when the sample treated with the reagent mixture. Phenanthroline, colouring agent 


in the reagent mixture forms a coloured complex with Fe(II) ions. A coagulant in the reagent 


mixture is used to remove any interfering mud particles in the sample. All these parameters were 


optimized to maximize the sensitivity. Samples treated with this optimized reagent solution were 


tested with an in-house build inexpensive light emitting diode (LED) based portable 


spectrophotometer to estimate the total Fe concentration. This in-house build portable 


spectrophotometer was program to develop the calibration graph and to store calibration data, 


and to produce the Fe(II) concentration of the sample automatically.  This proposed method can 


detect up to 1 ppm of total iron in water samples.   Samples prepared under laboratory 


conditions were tested using this method. Same samples were tested using atomic absorbance 


spectrophotometric (AAS) method. Student's t-test was used to validate paper-based results 


against AAS results.  
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A STANDALONE SAMBA-NIS/NFS SERVER MODEL FOR WINDOWS AND LINUX 


DUAL BOOT CLIENTS WITH INDIVIDUAL USER AUTHENTICATION  
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Maintaining several file servers is a management as well as financial overhead to an organation.  


We introduce a standalone SAMBA-NIS/NFS server model for Windows and Linux dual boot 


clients with individual user authentication and common home folder for schools or universities. 


We used NIS (Network Information Service), NFS (Network File System), SAMBA, Fedora and 


Windows for configuration. This model serves requests from both Windows and Linux clients 


with generic user name and password. Individual user authentication (IUA) is guaranteed: a 


separate profile is accommodated for each individual user with common home folders for both 


Windows and Linux platforms. Four year observation results show that the developed model is 


consistent and the overall system performance is significantly higher than that of the system with 


two servers. Further, the system is efficient and error free in terms of maintenance and concurrent 


access to large numbers of users. This model can be implemented in schools or university 


computer laboratories, and, is economically more suitable for small scale network systems.    


  


This project was funded by UGC IT grants received from the University Grants Commission,  


Sri Lanka. 
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Breast cancers are recognized as one of the leading causes of death in most of the western 


countries and as well as in Sri Lanka. Therefore, recent studies proved that this is a disease which 


both men and women could have. However, this could be avoided by detecting them in its early 


stage. There are two distinct methods to detect breast cancers such as Mammography and 


Sonography. This research will only focus on Mammography which also has the better accuracy 


on detecting cancers than Sonography. In fact mammography has a higher efficiency in detecting 


cancers among certain age groups of patients. Radiologists mainly use their professionally trained 


eyes to detect cancers. But still cancers are hard to detect when they have mammograms with 


bad image conditions. This is where the mammogram enhancement is essentially needed. 


Although there are some sophisticated mammogram enhancement algorithms are available, this 


will be the only mammogram enhancement algorithm which uses a histogram based image 


enhancement. Histogram equalization based image enhancements are not using for delicate 


work like enhancing mammograms due to its lack of controllability. Obviously it is the major 


obstacle to use histogram equalization techniques for mammogram enhancement. This study will 


also suggest methods on solving those issues to develop an adaptive image enhancing algorithm 


for screening mammograms. 


 


Keywords: Enhancement control, General histogram equalization, Genetic algorithms, 
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With the increasing importance of online sales and the growing number of online shopping 


stores, social media has become essential for marketers to develop an advanced familiarity 


between internet (Information technology) and shoppers in which it will be operated as a 


marketing tool. Therefore, it is timely to analyse the significance of social media utilization as a 


determining factor of competitive advantage in a resource base view (RBV) in an organisation. 


However, social media adoption factors and competitive advantage, in particular, have not been 


explored adequately in different contexts for its contextual validity. Comparatively, only a few 


studies have been carried out on social media adoption factors and competitive advantages in an 


organisation. Some studies have explored the specific variables associated with competitive 


advantage in an organisation. This conceptual paper aims at proposing a model for empirical 


examination of the effects of social media adoption factors to competitive advantage. Further, 


utilization of social media has been cited as possible mediating factor by reviewing the relevant 


literature.This study makes a valuable contribution to the existing body of knowledge with the 


proposed conceptual framework so that it could be used as a basis for the future research in this 


field. 
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T20 cricket, unlike many other sports, is greatly unpredictable due to a large set of variables of 


playing conditions, players, opposition and even spectators; thus predicting the outcome is 


reasonably difficult. Predictions at prior preparations may give a competitive advantage without 


distorting the attraction of the game. Aims of this study were to establish a consistent simple 


mathematical modelling approach to aid in predicting the best team and optimum batting order 


for T20 cricket team of Sri Lanka. Two approaches were used; first was to find the best team and 


second to find the optimum batting order. Integer linear programming method used to find the 


best team. Random variable using probabilities of runs scored i.e.  1s, 2s, 3s, 4s, 6s runs by a 


player was simulated for 100 T20 matches. Then simulated runs were used to rank batting order. 


The position of a player was not solely determined using simulated runs, and it was linked to 


individual strike rate and dismissal probability, which were calculated using individual player 


statistics. Mainly, three batting teams were obtained using integer linear programming i.e. 


maximum score team, minimum score team and the balanced team.  The balanced team was the 


ideal as it includes a set of bowlers, which is essential in defending. Out of the playing 11, 


batting positions were ranked from 1 to 11 by integrating simulation and real data. At the 


moment the applicability of this method is restricted, however, application of this method for 


selecting domestic players for the national team was identified. In batting ranks, players’ statistics 


needed to be updated regularly to obtain more precise ranking as old data may rank currently 


low performing players in top order. All procedures were performed on MS EXCEL, thus, 


applications were simple, and easy to perform. Same methods would be applicable for bowlers 


as well. 
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Apparel industry is one of the major sources of export revenue for Sri Lanka. Delivering on time 


output is a primary task for apparel firms in order to be competitive in the global apparel market. 


Target failure of sewing modules is identified as one of the main reasons for not delivering on 


time output. Therefore, the main objective of this research is to examine the factors that cause the 


production target failures of sewing modules in the apparel industry. The factors that affect the 


target failures in sewing modules are identified through the literature review. This study uses 


quantitative panel data collected from Daily Factory Efficiency Report (DFER) and Daily Lost 


Time Report (DLTR) in a large scale apparel manufacturing firm in Sri Lanka to identify the 


determinants of target failures of sewing modules. DFER provides the details on the target 


achievement or failure of each sewing module. DLTR reports the reasons for hourly production 


drop of each sewing module. In this study, six sewing modules were randomly selected and 


gathered data on target achievement or failure in first six working hours of the day and reasons of 


target failures for 30 days. The data were analysed using STATA statistical software package. The 


panel data linear probability model has been used to estimate the factors that affect the target 


failures in sewing modules. The statistical estimation results indicate that the input delay of the 


cutting department and production drop of production department are statistically significant 


factors which affect the production target failures in sewing modules. Several alternative solutions 


were proposed to overcome from these root factors. However, after conducting feasibility 


analysis, introduction of new techniques of communication for smooth production flow is 


recognized as the best feasible solution to overcome these root factors. Moreover, giving chance 


for employees to suggest their own innovative techniques may improve both factory productivity 


as well as employee satisfaction. 


 


Keywords: Apparel industry, Linear probability model, Panel data, Production target failures 


  







Proceedings of the Wayamba University International Conference, Sri Lanka, 29 - 30 August 2014 


 


8 


 


CONSUMER CREDIT CARD USAGE AND COMPULSIVE BUYING BEHAVIOUR IN 


SRI LANKA 


S.K.D.U. De Silva and E.A.C.P. Karunarathne 


Department of Industrial Management, Faculty of Applied Sciences, Wayamba University of  
Sri Lanka, Kuliyapitiya, Sri Lanka 


Corresponding author:daany.dee@gmail.com 


 


In recent years, the usage of credit card indicates a rapid growth among Sri Lankans. Vast variety 


of credit cards are promoted by bankers and the ownership of credit card could be easily 


obtained. Similarly, most marketing efforts are taken by marketers, aiming that credit card usage 


could contribute to consumers’ uncontrollable purchasing habits, which is known as compulsive 


buying behaviour. In Sri Lankan context, there are no sufficient studies carried out in this area. 


Hence, the purpose of this study was to investigate the impact of psychographic factors on 


consumer credit card usage and to identify the relationship between consumer credit card usage 


and the compulsive buying behaviour. Data were collected from an online based questionnaire 


survey.  From an extensive literature review, three psychographic factors was identify the 


consumer credit card usage namely; “power-prestige”, “retention- time” and “price sensitivity”. 


Data of both users and non-users of credit card were gathered to investigate the relationship 


between credit card usage and the compulsive buying behaviours of consumers. Descriptive 


statistics and logistic regression were used to analyse data and the analysis identified that among 


the three psychographic factors, only retention-time and the price sensitivity have significant 


differences between user and non-user of credit card. The compulsive buying behaviour among 


the credit card users and the non-users also doesn’t indicate any significant changes. Gender has 


an impact on retention-time and price sensitivity, however, other demographic factors; age, 


income and education level have no significant differences on individual variable. Finally, the 


study provides important insights into psychographic factors associated with credit card usage 


and compulsive buying patterns to marketers, banks and financial institutions issuing credit cards 


to have a better understanding on consumer.    
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Relational governance view insists the importance of establishing a network of social relations. 


The political ties are a kind of informal social relations of firms with the government officials that 


go beyond the formal contracts and transactions, providing a substitute to lack of resources and 


political legitimacy. Due to the lack of market support institutions with a formal framework, the 


governments in developing countries interact with, and manipulate the business environment.  


Based on the argument that the firms can use political ties to benefit when a formal market 


framework does not exist, this study postulates a positive effect of political ties on market 


potential of firms. Also, the uncertainty in the business environment changes the firms’ business 


strategies thus, a moderating effect of technology turbulence is posited. The proposed hypotheses 


are tested empirically using cross-sectional survey data collected from 272 low-and medium-low 


technology firms in Sri Lanka. The study operationalizes variables by previously tested 


measurement scales. The tests confirm the adequate construct reliability and validity, and 


alleviate the concern of multicollinearity. The results from the hierarchical regression models 


indicate that political ties significantly and positively affect market potential, and explain the 


variance of market potential (R2=.18, p<.001). Results confirm a significant and positive 


moderating effect of technology turbulence, and explain a significant level of variance in market 


potential (R2=.64, ΔR2=.46, p<.001). This confirms the theoretical speculations. Thus, market 


potential is influenced by political ties, and their effect is higher in a turbulent environment. 


Accordingly, this study concludes that the firms enhance their market potential by having 


informal relations with the government officials. Further, benefits of such informal relations are 


intensified in technologically instable environment.  
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Use of the Tubing sizes for a Log Periodic Dipole array is an opinion led to debate where some 


claimed that diameter of the tubes used in Log periodic Dipole arrays are not much significant, 


and it does not pose a considerable variation in the performance of the Array. However a 


comprehensive study had not been carried out to comprehensively monitor the effects of 


neglecting the tubing sizes when designing the antenna. This study focuses on monitoring the 


effect of using different tubing sizes for a Log Periodic Array, reconcile and propose the most 


effective method of using different tubing sizes for LPDAs to get the maximum performance from 


the antenna design and provide justifications to the arguments made by Carrel and De vito and 


Stracca, and Peixeiro. Different set of antennas were simulated using MATLAB and the gain 


response of each design was plotted for a range of tubing sizes across each element of the 


designed antenna. The designs were varied from frequency 1MHz to 800MHz, each of the 


selected model was recreated and simulated for each element in the antenna. Efficiency was 


calculated for each model of the antennas and it was plotted against each configuration of 


elements. Impedance of the antenna and the impedance of the active region elements were 


plotted against the scale factor for different length to diameter ratios and it was observed that the 


impedance tends to settle on a fixed value as the length to diameter ratio was increased. A 


pattern was observed in designing the antennas with optimum efficiency and gain in the derived 


facts. However the Standard tubing sizes for Aluminium tubes considered for the study. Diameter 


effect comes directly in to play with the Length to diameter ratio of each element used in the 


array. The approximation of the antennas input impedance is predicted with the impedance of 


the unloaded transmission line formula. A graph was plotted representing the variation of 


impedance against the Average Length to diameter ratio. Another graph was plotted representing 


impedance of the active region elements against the average length to diameter ratio. In the first 


graph it was observed that graph seems to stabilize after length to diameter ratio is 50 However 


obtaining high value of length to diameter ratio means the diploe length has to be extended 


either diameter has to be reduced. Both solutions have its limitations. This concludes that for 


antenna designs which the length to diameter ratio is less than 50 are prone to the effect of length 


to diameter ratio on antenna performance. Additionally, with longer elements and smaller 


diameters impose a limit on the minimum diameter which could be used. Solution to this is 


Preserving the log periodicity of length to diameter ratio throughout the antenna array from the 


smallest element to the longest was proven to be the most feasible solution which could be 


provided. In higher frequencies this factor influences the gain parameter of the antenna and 


compensating the trade-offs. The limitation of the higher frequencies was the fabrication difficulty 


of the antenna. Limiting the study to the use of higher MHz frequencies and using standard 


aluminium tubes. 
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Textile and apparel industry occupies a prominent position in Sri Lanka’s industrial structure and 


contributes significantly to the export revenue. On time deliveries not only increase the 


competitiveness in the world market and the customer satisfaction but also make path to high 


profits and more future orders. The purpose of this study was to investigate the root causes 


affecting low productivity which hinders on time deliveries in one of the leading apparel 


manufacturing companies in Sri Lanka. Productivity was defined as the dependent variable and it 


was measured by dividing the actual output by the planed output. Nine major factors which 


affected the productivity were recognized as the independent variables and daily loss production 


hours were calculated related to those particular factors. Identified loss production hours under 


production issues, cutting delays and damages, warehouse issues, machine break downs, quality 


issues, technical issues, embellishment and printing issues, worked hours variance and front end 


issues measured as the independent variables. The Multiple regression method was used to 


analyses the data and the productivity follows a normal distribution. The correlation matrix has 


shown colinearity among the independent variables. To remove multi-colinearity among the 


independent variables, square root of the warehouse issues has taken and front end issues 


remove from the model using Variance Inflation Factor (VIF) method.  The model is identified as, 


Productivity = 0 .760 - 0.001 (Embellishment & Printing issues) - 0.001 (Production issues)-0.002 √ 


(Warehouse issues) + 0.005 (Actual worked hours - Planed worked hours) at a 5% level of 


significance. The fitted model has shown a 97% accuracy and the residuals are normal and 


random. Therefore, this can be assumed to be a good fit to forecast productivity in apparel 


industry using loss production hours of embellishment and printing issues, production issues, 


warehouse issues and worked hour’s variance. Those factors directly affect the productivity while 


other factors do not show much impact on the productivity. 
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Rich Internet Applications (RIA) has gained attention, overcoming the main issues related to the 


traditional web applications, slow performance and limited interactivity. Asynchronous Javascript 


and XML (AJAX) plays a major role in RIA development; but due to various reasons, the adoption 


of AJAX within RIAs is considered difficult. During the literature survey, we noted that the AJAX 


based RIAs engineering was hindered by some complexities. The key finding/conclusion is that 


all these complexity issues are related to the fact, that there is a lack of a coherent and precisely 


described set of architectural formalism for AJAX RIAs; which makes the realization of the AJAX 


adoption is complex. A cross-sectional survey was conducted, using a structured questionnaire 


with close ended questions, and random sampling technique. The targeted population was the 


individuals, mainly system designers and developers, engaged in the RIA engineering. The 


analysis of the cross-sectional survey shows that even a single AJAX feature implementation in a 


web page is not considerably difficult, when the number of features per page increases, the 


difficulty level also increases. When the multiple AJAX features are needed to be implemented, 


the difficulty level is marked significantly high. Even though the frameworks, libraries and other 


tools are used, the analysis interprets that the complexities still exist and the tools have not 


helped a lot to overcome them. As the architecture plays an important role in system designing, 


to reduce the development complexities, it’s essential to have a comprehensive system design 


based on a solid architecture. Based on this general knowledge, with the acquaintance gained 


from both literature and cross-sectional surveys, we conclude the result of the analysis as follows. 


To address and reduce the complexities related to AJAX RIAs, rather than another set of new tools 


or frameworks/libraries, what needs is a good architectural solution, which delivers a better 


abstract realization of the features of the RIAs, including AJAX adoption. We propose that general 


hybrid architecture would address the difficulties in AJAX based RIAs, by providing a higher 


realization to overcome the complexities, with a minimal learning curve. 
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Healthier people represent the social, economical, psychological, and spiritual strength of a 


nation. The Public health system of a nation prevents health issues, outbreaks and communicable 


diseases before they occur to improve the quality of life and life expectancy. In achieving the 


above goals of Public Health domain needs timely, accurate and complete information and the 


ability to measure and monitor health indices.  The Sri Lankan Public Health information sector 


faces various challenges in achieving the aforementioned goals specially, in disseminating 


communicable diseases due to lack of proper information monitoring ability. Therefore, objective 


of this research was to provide statistical assistance and public healthcare monitoring facility 


using a web based statistical tool for public healthcare data elements in both temporal and 


geographical perspective simultaneously. Even though commercial statistical software packages 


are available in the world, license cost of those is a major problem for a developing country like 


Sri Lanka. Therefore, we used open sourced technologies like R, java, html, java script and mysql 


database for tool development, where R, is a GNU project, a powerful open source statistical 


environment and a programming language. The web based statistical tool was specially 


developed for public health professionals by simplifying the usage and novelty of this tool is, it is 


embedded to a database containing public health information. Also our system has the ability to 


access data through an intranet and we provide statistical functions classified under different 


categories to support users with different levels in statistics and other technical knowledge. The 


Public Health data monitoring dashboard facility facilitates the users to monitor the behaviour of 


each data element which will be helpful in communicating disease outbreaks to analyse the 


impact and predict implications in the future at different geographical levels. The system is 


validated through cross- field and parameter dependencies defined at interface level and reports 


are generated through healthcare professionals’ expert opinions. 
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Enterprise Resource Planning (ERP) implementation projects are very complex, costly and require 


lots of resources. Research has shown that majority of ERP implementation projects have not 


achieved their goals and hence classified as failed projects. There are internal reasons as well as 


external reasons for this failure. Therefore, it is very important to know the factors that affect the 


failure to take actions to mitigate the risks. However, such research is limited in Sri Lankan 


context. The objective of this study was to identify the factors that affect failure of ERP 


implementation projects. The study was based on a case study done on ERP implementation 


project in selected Sri Lankan firms. Their ERP implementation process took extra time and funds. 


However, most of the expected outcomes were not achieved and the ERP implementation is 


considered be a total failure. After thorough literature review a conceptual model has been 


developed depicting the factors that affect ERP implementation process. To test the validity of the 


model, data were gathered from company records, interviews and questionnaires circulated 


among the ERP users and implementation team members in the company. 


Results indicate that failure to identify the suitable ERP system for the company and low 


competence of the implementation team are the main factors that affected the failure of the ERP 


implementation. Furthermore, it was found that lack of support given by the IT department and 


resistance to change have some weak positive correlation on the failure of the project. However, 


interestingly results indicate that lack of support given by the department heads and failure to 


identify the requirement of business process re-engineering has no impact on the ERP 


implementation failure. Finally, it can be concluded that organisations should focus on selecting 


the suitable ERP system and implementation team to minimise possible failure risk. 
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It is difficult to avoid ferrous / non-ferrous particles which are mixed up (contaminants) during the 


processing in food industry, for example spicy powders. Hence metal detectors are placed at the 


end of the production stage to ensure that all the metal particles are removed from the system. 


Thus, in most industrial processes, great care is taken to remove any unwanted ferrous 


contamination as thoroughly as possible. The developed magnetic filter is a technological 


contribution towards the above issue. This magnetic filter comprises a rotating cylindrical drum 


that contains magnetic array, extending 1800 around the surface. Contaminated material to be 


treated is fed to the top of the rotating drum by a conveyor belt and allows to fall through the 


surface of the rotating drum. Ferrous particles are attracted to the magnet unit and hold to the 


drum until it rotates to the point where the magnetic field ends. At that point, ferrous particles are 


thrown away itself from the surface of the drum by centrifugal action imparted to it by its 


rotation. The purified material and contaminants are collected separately to the two trays, which 


have been installed beneath the two sides of the drum. A Magnetic rotor which rotates at high 


speed consists of rare earth magnets arranged in alternating polarity has been added to the filter 


which uses eddy current principle. It can separate non-ferrous conductive particles. It generates a 


repulsion force, which ejects the conducting particle from the stream of mixed materials. This 


force in combination with the conveyer belt speed provides an effective separation. 


During the performance testing of the filter, it was noted that samples, which are contaminated 


with tiny ferrous particles up to 50% of its weight can be reduced to 8.53% by first cycle of 


filtering using this magnetic separator. If it is retreated as the second cycle, contamination 


percentage can be reduced to 1.75%. This filter can be used for filtering materials that are dry 


and free flowing or in the form of fluids and to process high volume of input material at a time 


with an automatic self-cleaning mechanism. 
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One way of doing the construction of the trial wave function is by appropriately approximating 


some rather complicated, usually non-linear parameterization. The Coupled Cluster Method 


(CCM) gives one type of such parameterization. This paper gives a brief description of the CCM 


wave function and the ways of performing approximations appropriate to this study. The final 


form of the wave function that we shall make use of is obtained by combining these two methods 


in a way appropriate for a linear variation method. The effectiveness of the approximation 


scheme is illustrated by considering the calculation for the ground state of the alpha particle. For 


this purpose we quote results from a number of authors as well as our own. Apart from the 


ground state energy, we also examined the calculation of the one and two-body density 


distributions that can be used to provide qualitative information about the wave function. 


Combining the simplest approximation of the CCM, namely the TICI(2), with the Jastrow 


correlation factor leads to a variational calculation that is easily accessible both analytically and 


numerically, termed as the J-TICI(2) scheme. When compared with the statistically exact GFM 


and DMC methods the results obtained are in close agreement. Despite the complexity of such 


methods both in implementation and computer time, the J-TICI 2) scheme was relatively easy and 


straightforward to apply. It could be mentioned that the closed shell structure of the alpha 


particle ground state provided an easy ground for the calculations. Our objective was the cluster 


description of light halo nuclei in terms of an alpha particle accompanied by a number of 


neutrons. Although the J-TICI (2) scheme can be applied beyond the alpha particle it is by no 


means implied that an extension of this method to the open shell structure of halo nuclei will 


lead to any fruitful results. 
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Enterprise Resource Planning (ERP) systems are one of the most inspired developments designed 


to incorporate all the functions of a company into a single software program. ERP systems are 


used to make operational and management functions in an organisation efficient and effective. 


Finance, human resource management, marketing, supply chain management and many other 


operations are supported by ERP systems. Implementation of ERP systems and real use of them 


are difficult tasks. Many researchers have studied the implementation and impact of 


implementation, while there are very few research focused on supply chain operations. Usage of 


ERP systems for sourcing in supply networks creates substantial impact on a company’s 


performance. Therefore, the need of studying the real impact of ERP systems on supply chain 


functions has been raised. Thus, the objective of this research is to study the impact of ERP 


systems usage on sourcing in Sri Lankan manufacturing companies. After through literature 


review a list of sourcing elements was identified and a conceptual model was developed. 255 


companies which have already implemented ERP systems in Sri Lanka were investigated. The 


methodology consists of examining the relationships between information movement, usage of 


ERP systems, usage and the performance of the Supply networks. It was found that the ERP 


systems usage in Sri Lanka is high and has increased during past few years. Further, it was found 


that majority of companies that use ERP systems are not interested or planning to use the ERP 


system for supply chain operations in the near future. Data analysis also has found that there is a 


negative correlation between the usage of an ERP system for sourcing and the performance of the 


supply chain. However, it was found that there is a positive correlation between information 


movement and performance of the supply chain. Further analysis has shown that due to lack of 


knowledge of ERP systems usage for sourcing functions, organisations are reluctant to change 


their traditional methods of sourcing. Hence, it can be concluded that main reason for negative 


impact of ERP on sourcing is due to lack of knowledge and lack of reengineering of sourcing 


processes.  
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Retreading is the manufacturing process which extends the life of a used tyre. In Sri Lanka, 


market demand for retreaded tyres showed a significant drop of approximately 20% from year 


2012 to 2013. The main reasons for this drop are the availability of cheap new imported tires and 


the use of radial tyres which can be used for more months before retreading. In order to compete 


in the market retreaders have to offer good quality tires at a cheaper price. Further, the rising 


concern about global change and volatility in fuel prices demand taking critical steps towards 


energy savings, emission reductions and reducing depletion and production of waste. 


Implementation of Cleaner Production (CP) in tyre retreading helps environmental protection, 


emission reduction, effective energy generation and sustainable resource utilization and thereby 


substantial cost reductions which enable to offer products at a competitive price. The purpose of 


this study was to identify CP opportunities in a leading Sri Lankan tyre retreading plant and to 


investigate the impact of CP implementation on resource efficiency and environment. Production 


process starting from unloading raw materials to the end product was assessed using 


UNEP/UNIDO standard CP methodology. Material and energy consumption of each process step 


and water usage were evaluated leading to a complete material balance and relevant calculations 


in terms of energy and water utilization. The calculations revealed substantial wastes in all three 


forms where material wastage accounted for the highest. The results of the study indicate that 


numerous CP opportunities exist in the production process. Among the brainstormed CP options, 


options with less significant efforts and investments can be implemented immediately while 


others could be screened through a feasibility analysis in terms of technical, economical and 


environmental terms. Some of the selected options were implemented during the period of study 


and there was a monetary-alone saving of four million rupees per month. Inability to implement 


all the feasible CP options limited the observation of actual impact of CP implementation. 


However, the study helped identify plentiful options that can be implemented in tyre retreading 


industry in general. Finally, the attitude and commitment of the entire organisation do have a 


strong effect on CP implementation. To implement CP successfully time, continuous involvement 


and capital investments are also needed.      
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Curcumin is the main curcuminoid that exists in Curcuma longa (turmeric). Curcumin and its 


synthetic derivatives have been researched excessively due to its metal binding ability. All 


research carried out on these substances have geared towards the medicinal capability of the 


metal-curcumin complexes. This study focused on harnessing the metal binding ability of 


curcumin to develop an economical metal ion selective electrode. Identifying curcumin as an 


ionophore also adds value to a readily available plant in Sri Lanka.     Ion selective electrodes 


were prepared by electro polymerising 0.1 M pyrrole solution saturated with curcumin on to 


pencil lead against a Pt counter electrode. The solutions used for polymerization were 


deoxygenated by passing N2 for 20 minutes prior to polymerization. A voltage of 4.0 V was 


applied for 15 minutes to complete the polymerization. Blank electrodes were also prepared 


using 0.1 M pyrrole solution in the same manner. These electrodes were conditioned overnight 


in 0.1 M metal ion solutions before calibration. Curcumin incorporated polypyrrole electrode 


conditioned in 0.1 M Zn2+ ions studied in duplicates showed a Nernstian response of 31.5 mV/ 


dec at room temperature to Zn2+ ions.  The lowest detection limit of the electrodes was found to 


be 10-4 M for Zn2+. Curcumin incorporated polypyrrole electrode conditioned in 0.1 M Cu2+ ions 


too exhibited a lowest detection limit of 10-4 M for Cu2+ in a calibration curve that showed a  


Nernstian response slope of 32.1 mV/dec. Blank electrodes that were electropolymerised in the 


absence of curcumin showed that the response was indeed due to imprinted curcumin. As a 


consequence it can be concluded that curcumin can be used successfully to develop ion 


selective electrodes selective for cations such as Zn2+ and Cu2+. However, further studies have to 


be carried out, such as selectivity, signal drift and long term stability of the signal on these 


electrodes.    
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Mutual inductance technique employed in Hartshorn bridge is one of the most convenient and 


reliable methods for magnetic susceptibility measurements. In Hartshorn bridge, a two phase 


lock-in-amplifier, a measuring coil, helipot, a mutual inductance box and ac power supply are 


connected in series, and a cathode ray oscilloscope is connected in parallel to the lock-in-


amplifier in order to measure the output signal. When a sample is inserted into the sample space 


of a secondary in the coil, it induces a voltage which can be detected by the lock-in-amplifier as 


an off-balanced voltage as a measure of susceptibility of the sample. We have constructed a two 


phase lock-in-amplifier, two measuring coils, and a low temperature dc electrical resistivity 


probe. The two phase lock-in amplifier was design and constructed with six interconnected 


circuits: two input signals with in-phase and out-of phase, two demodulators and two low-pass 


filters. The demodulators and the low-pass filter circuits are used to multiply the input signals and 


to remove the ac component of the dc output, respectively. The measuring coil was constructed 


with two secondaries of each 1,200 (3,000) turns in opposite direction over a primary coil of 


3,000 (10,000) turns on a cylindrical Teflon tube. The stainless steel resistivity probe has a 


sample chamber and a coaxial Manganese solenoid. The solenoid delivers controlled heat to the 


sample which is mounted on a thin flat copper platform with a four leads resistant thermometer. 


The induced magnetic field in the measuring coil with primary 3,000 (10,000) turns is verified to 


be linear up to ~4 mA (~10 mA) upon increasing and decreasing current. For the purpose of 


performing low-temperature magnetic susceptibility measurements, we modified the resistivity 


probe by exchanging the sample platform by a measuring coil that is connected in a Hartshorn 


bridge by four leads to the primary and secondaries of the measuring coil that would be at 


variable temperatures down to 77 K.   
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A sequence of numbers that cannot be predicted is defined as a random number sequence.  


Random numbers have wide range of applications including cryptography, entertainment, lottery 


tickets and scientific simulations.  Since a computer algorithm always follows a pre-determined 


path, it cannot be used to generate true random numbers, but can only generate pseudo random 


numbers.  To generate true random numbers it is required to use an external non predictable 


trigger such as the electromagnetic noise or radioactive decay.  In this research a novel approach 


of generating true random number is presented. Chua's circuit is a simple electronic circuit that 


exhibits chaotic behaviour. Standard Chua’s circuit is deterministically chaotic, making it less 


suitable for random number generation.  Therefore, it was modified to include a LDR coupled 


with a resistor to vary the initial conditions. Due to the butterfly effect, a small change in the 


initial condition would be magnified and effect the output. Since the initial parameters cannot be 


measured to an infinite accuracy, output would be non-predictable.  Output voltage of the 


Chua’s circuit was sampled at 0.1mV accuracy with a 10 mS period. Sample contained over 


40,000 data points. It was hypothesized that it was impossible to determine the output of the 


circuit when the time difference between two consecutive readings is large.  To test the 


hypothesis, data was re-sampled to have 0.5 S periods in between. Second digit of the decimal 


representation of the voltage level was converted to binary and the least significant bit was used 


as the random bit.    The hypothesis was tested using the revised test suit published by National 


Institute of Standards and Technology (NIST), U.S, in 2010. Test suit was designed to test the 


feasibility of random number generators for cryptographic applications. Four of the standard tests 


were completed and further tests are to be conducted.  Resulting P-values for the completed 


statistical tests are, Mono bit test: 0.69, Block test: 0.69, Runs test: 0.42, Longest run test: 0.99. 


Since all tests have a p-value > 0.1, it was concluded the sequence was random and the circuit 


can be used as a true random number generator.  
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In the last few years there has been a growing interest in High Performance Computing (HPC) 


with cloud technology. The cloud offers applications a range of benefits such as elasticity, small 


startup and maintenance costs and economic scale. High performance computing technology 


faced with the challenges of dealing with highly heterogeneous environments. Dedicated 


infrastructure for parallel computing is very complex effort that requires a long lead time, high 


capital expenditure and large operational cost. The main objective of this research is to 


implement a high performance computing cluster in a cloud environment. This paper 


demonstrates an overview picture of the current state of high performance cloud computing 


technology and research illustrates whether cloud computing services are suitable for high-


performance computing (HPC) workloads. This research explored why and who should use 


parallel computing in cloud environment, what applications are integrated with HPC in cloud 


and finally build a high performance cluster with message passing interface on the cloud 


platform. Furthermore data present how to leverage the cloud to rapidly build and scale a HPC 


cluster for real-time data processing while removing the dependency on physical infrastructure. 


From the research that has been carried out it is possible to conclude that if cloud computing are 


serious about targeting the HPC, different models must be explored. Future research is intended 


to concentrate on better interconnection between parallel nodes to overcome the slower 


network. 


 


Keywords: Cloud computing, High performance computing, Mapreduce, Message Passing 


Interface, Parallel computing 


  







Proceedings of the Wayamba University International Conference, Sri Lanka, 29 - 30 August 2014 


 


23 


 


HARDWARE IMPLEMENTATION OF THE SOBEL EDGE DETECTION ALGORITHM 


B.G. Jaykody and W.A.S. Wijesinghe 


Department of Electronics, Faculty of Applied Sciences, Wayamba University of Sri Lanka, 


Kuliyapitiya, Sri Lanka 


Corresponding author: susantha.wyb@gmail.com 


 


Edge detection is a major operation in image processing applications. Most edge detection 


algorithms are implemented in software. Fast edge detection is required for real-time applications 


where software implementation of those algorithms may not suitable for such applications due to 


their slower processing power. This study proposes a hardware implementation of the Sobel edge 


detection algorithm. This algorithm computes the gradients in horizontal and vertical directions 


by using discrete differences of neighbouring pixels of an image. The magnitude of the sum of 


gradients is compared with a pre-defined threshold to determine whether there is an edge or not. 


Using Verilog hardware description language, this algorithm is ported into a Xilinx Spartan-3 


Field Programmable Gate Array (FPGA). The Omni Vision OV7670 camera module generates 30 


frames per second with the image resolution of 640×480 pixels. It continuously outputs 8-bit 


pixel data of image frames and the FPGA captures the data streams coming from the camera 


module. Once three lines of image data are buffered into the FPGA’s Block RAM, the Sobel edge 


detection algorithm starts. The processed image data are sent to the VGA. The hardware 


algorithm is designed to store only three lines of image data at a time, which are sufficient to find 


the gradients in horizontal and vertical directions considering the four neighbouring pixels.  This 


procedure avoids the need to store the complete image on the FPGA to compute the two 


gradients for edge detection. The hardware implementation of the Sobel edge detection 


algorithm shows significant speed performance over the software implementation of the 


algorithm using MATLAB. This technique can be used for machine vision systems in industrial 


applications such as real-time object inspection.  
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In the iterative and incremental (agile) process of software development, the Quality Assurance 


(QA) and the time spent on it play a vital role. Usually, QA engineers do manual testing via 


executing a set of steps related to a set of test cases which is time consuming and they may or 


may not have the exact knowledge of the technologies used in the project. The objective of our 


research was to develop a novel framework for automated testing, allowing QA engineers to test 


any standalone application with minimal technical understanding of the application being tested. 


Our tool allows a tester to automatically execute the test cases’ steps by giving them in normal 


text or HTML format and will provide test execution reports in XML or HTML format so the 


results can be easily shared through a web dashboard if necessary. The presented framework was 


verified for improved productivity by complete automated testing of an Eclipse plugin GUI. 


Although there are a few automated testing tools available, they would not be feasible due to 


reasons like high cost, difficulty to extend or require tester’s experience on the technologies used 


etc. For example, most of the popular QA automation tools (such as Selenium) support only web 


applications testing and tools available for standalone applications’ testing (such as QTP) are 


highly expensive. Also, it is rare to find a feasible automated testing methodology to test 


applications which depend on the hosting application such as plugin GUIs. Our implementation 


differentiated from existing tools since it provided solutions to above mentioned obstacles. It was 


developed based on open source software and has proved to be a feasible and an extensible 


solution. It supports automated testing of standalone applications and plugin GUIs.  It can 


effectively be used for functional testing of GUIs which also supports acceptance test driven 


testing to which traditional testing is now being moved to.  
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The conventional steel reinforcements are manufactured by twisting the hot rolled bar at cold 


stage thus usually referred as Cold Twisted Deformed (CTD). TMT (Thermo Mechanically 


Treated) bars manufacturing involves with quenching of the hot rolled bar with pressurized 


water-air mixture and allowing to be cooled to room temperature. The sudden cooling imparts a 


case-core structure to the bar while subsequent cooling tempers this structure. The case becomes 


harder as quenched while the core remains softer. The aim of this research is to study on the 


relationship between the ultimate elongation of the TMT bars with the thickness of the case 


achieved. Samples of 12 mm nominal diameter were selected for this purpose. Each sample was 


tested for tensile loading and for measurement of the case thickness. The percentage elongation 


at break of each sample was found after carrying out tensile testing. The distances of the 


predetermined markings on the bars before and after the test were used for the calculation of the 


percentage elongation. The case thickness was measured with the basis of the difference of the 


hardness readings along a radius of the cross-section. The hard case and the soft core resulted 


with hardness values with significant contrast. Vickers Hardness measurements were taken along 


the radii of samples with predefined intervals and graphed to calculate the thickness of the case. 


A micro hardness tester was used for this purpose. According to the described method, a clear 


measurement of the thicknesses quenched case was made and these are related with the 


percentage elongation at the fracture. Elongation decreases with the increasing quenched case 


thickness. This research supports the steel rebar manufacturers to know the range of the 


quenched case depth to maintain the required amount of elongation specified by the standards. 
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The brittle fracture commonly observed in many glassy polymers under tension is due to the 


formation and breakdown of crazes. The broad aim of this study was to investigate the fracture 


behaviour of polystyrene thin films with different film thickness and tearing speeds by the trouser 


leg tearing test. Critical strain energy release rate (𝐺𝑐 ) can be regarded as a material property, 


often equated with toughness. The thin films, required for the tearing test, were prepared on a 


glass slide.  The glass slide was dipped and drawn with constant speeds using a motor driven 


lifter through a solution of polystyrene in toluene.  The rectangular shape films (40 mm × 15 


mm) were cut in to appropriate size and stripped off from the substrate onto the surface of a 


water bath. A cut of 10 mm was made along the centreline of the sample using a scalpel blade. 


Then two free ends were separated at different rates using a mechanical testing machine. The 


study revealed that of 14 wt-% solution of polystyrene in toluene is the moderate solution for the 


preparation of films. This study also revealed that the 𝐺𝒄 value depends on the tearing speeds. 


When the films were torn at the speed of 0.03 × 10-4 ms-1, very low 𝐺𝒄value was observed. At 


the tearing speed of 1.4 × 10-4 ms-1, a sudden increase in 𝐺𝒄value was noted and thereafter it 


increased slightly. For higher tearing speeds, a plateau value was observed.  The most likely 


reason why such low force was enough to propagate the crack at very slow tearing speed is, most 


polymer chains may disentangle rather than scission. In contrast, when the tearing speed was 


increased the fracture occurred mostly through polymer chains scission than chain 


disentanglement. At higher tearing speeds the fracture occurred mainly through polymer chain 


scission. The number of polymer chain ruptured may become saturated. Therefore, there is no 


big change in the strain energy release rate at higher speeds.  


This study also revealed that the strain energy release rate was independent of film thickness in 


the range of 3.9 µm to19.5 µm. Therefore, strain energy release rate in the above film thickness 


range was a material property. Optical microscope study shows the formation of craze areas 


ahead of the crack tip in a torn virgin polymer film. The craze area in torn polymer films showed 


Birefringence indicating that there exists a certain degree of orientation of polymer chains in 


these areas. Crazes are the major toughing mechanism in the polystyrene amorphous polymer. 
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Eddy current testing (ECT) is a versatile non-destructive testing (NDT) technique which is  being  


used  for  various  types  of  quality  assurance  applications  and  as  a  metal characterization  


technique, specially to detect coating thicknesses, corrosion depth, crack detection of turbine 


blades, metallic piping systems, boilers etc. The responses of eddy current up on surface and 


near surface macro defects are dominant and widely used. But eddy current responses on 


microscopic features of metals are not considered most. Grain boundaries are considered one of 


main types of microscopic discontinuities of metals and this research was done to identify the 


effect of these grain boundaries of Copper and Stainless Steel on eddy current testing which are 


being used for industrial purposes. Different test samples of Copper and Stainless Steel with 


different sizes of grain boundaries which were modified by using thermal treatments (Annealing 


Process) were tested for eddy current response using the eddy current probes with model 


numbers  47P001(60-500  kHz) and 106P4 (2 MHz) which are widely used for industrial 


purposes. The undergone series of tests indicated that the above mentioned effect of grain 


boundaries of Copper and Stainless Steel on eddy current response is not significant for the used 


eddy current probes and no effect of the size of the grain boundaries on results obtain by eddy 


current testing. 


 


Keywords: Copper, Eddy current testing, Grain boundaries, Micro structure, Stainless Steel 


  







Proceedings of the Wayamba University International Conference, Sri Lanka, 29 - 30 August 2014 


 


28 


 


DEVELOPMENT AND DESIGN OF LOW COST THERMOELECTRIC MODULES FOR 


WASTE HEAT HARVEST 


M.M.D. Marasinghe1, C.S. Suriyakula1, T.M.W.J. Bandara1, N.D. Subasinghe2 and  


N.B. Suriyaarachchi2 


1Department of Physical Science, Faculty of Applied Science, Rajarata University of Sri Lanka, 
Mihintale, Sri Lanka; 2Institute of Fundamental Studies, Hantana Road, Kandy, Sri Lanka 


Corresponding author: dineshapplied@gmail.com 
 


Thermoelectric generators (TEGs) convert heat energy directly into electric energy using the 


phenomena called “Seebeck effect”. “Peltier effect” and “Thompson effect” are the other 


phenomena related to this energy conversion. Thermoelectric devices are very robust energy 


converters as they have no any moving parts and almost no wear and tear. Nowadays, 


semiconductor materials are widely used to produce thermoelectric generators which are highly 


expensive and they need high technology. However, in this study we have focused to develop a 


low cost thermoelectric module using low technology to harvest waste heat. In Sri Lanka, there 


are many areas that they do not have electricity facility yet. The major objective of this research 


study is to give a solution for them to fulfill their energy needs of day to day life. Different 


commercially available metals and material combinations were tested in this study and highest 


per couple per Celsius voltage among those was studied. The highest per couple per Celsius 


voltage was given by the Iron/Brass combination. It was 0.0108 mV. Iron/Brass combination was 


used to build the thermoelectric module. Low cost low tech designs were tested to harvest waste 


heat from exhaust fumes and gases. Tested thermoelectric modules show good potential and it 


can be developed to overcome energy needs in rural areas using exhaust heat in their daily 


affairs. Further, proper material selection and the use of new metal alloys are greatly 


advantageous for efficiency enhancement of these modules.  
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This research paper discusses the current digital forensics infrastructure in Sri Lanka and its 


problems. Investigations were conducted in the Criminal Investigation Department, the 


Technology Computer Emergency Response Team of Sri Lanka, the Sri Lanka Computer 


Emergency Response Team and the Centre for Digital Forensics. The sample of thirty four (34) 


investigators and two hundred and sixty one cases (261) were selected for our study from t h e  


above organisations. In addition to that, a sample of sixty eight (68) lawyers was selected from the 


Attorney General Department. Close-ended questionnaires were used to collect the data. The 


collected quantitative data were analysed by using Service Provisioning System Software to make 


the conclusions. The results showed that the current digital forensics infrastructure uses the 


unorganized methods and waste limited resources. Furthermore, the results showed how the lack 


of literacy of Information and Communication Technology (ICT) and laws affect investigations. 


This research identified the need for improvement of the resources used on the investigation and 


knowledge on ICT and law of investigators and lawyers. It shows that the open source tools and 


assemble digital forensics workstation could be used to reduce the cost. It also identified that the 


phases such as preparation, collection, examination, analysis and presentation were necessary to 


conduct a successful investigation. Finally, the thesis proposes phases, methods and tools suitable 


for digital forensics in Sri Lanka. 
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Setups of machines and equipment are almost unavoidable in production operations, mainly 


with the increase of the number of products. These types of operations only add costs to the 


product and are unacceptable because they do not add value. There are techniques, such as the 


Quick Change-Over (QCO) that lead to the reduction of setup times. QCO is one of the lean 


production methods used for reducing waste in manufacturing process. The concept of QCO is 


about minimizing change over time between two different styles. It provides a rapid and efficient 


way of converting a manufacturing process from running the current product to the next product. 


However, in the present situation in the Apparel industry in Sri Lanka, this QCO is considerably 


high and adds more burdens to the cost structure. Therefore, the main objective of this study was 


to measure the success of QCO implementation and to identify the critical success factors 


affecting QCO. The case study approach was used for this study and one of the reputed garment 


manufacturers in Sri Lanka was selected. Basically, data were collected through observations and 


questionnaire. Multiple linear regression and multinomial regression methods were used to 


analyse the data. Results showed that industry needs to increase for the satisfaction level of the 


employees, improve “Kaizen” and enhance autonomous maintenance to reach an optimum 


quick change over time. 
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Measuring performance is one of foremost activities that every association does even though it is 


a manufacturing or service providing company.  In order to measure performance they have 


recognized some Key Performance Indicators (KPI), and Cut to Ship is one of the methods used to 


measure the garment fallout from cutting section to shipping. Cut to ship is a ratio and there 


should be specific value of 98%. Presently in the Sri Lankan apparel industry, this ratio varies 


between 80% and 99%. The variation of cut to ship implies cost to company, so that 


identification of reasons for decrease in cut to ship is important. Accordingly, this study mainly 


focuse on identifying those factors and by that those factors can be minimized. In this study, one 


of the leading apparel manufacturers in the country was selected and the case study approach 


was followed. Both primary and secondary data were used for the analysis of the study. In 


collection of primary data, author observations and personal interviews were done to get some 


clarifications on the secondary data and in the meantime, to identify the reasons for garment 


fallout. Secondary data consist of all the quantities that passes through each department and 


reasons for the fallout. 50 on-going styles were selected as a sample and within those 50 styles 


15 styles were collected by the author in order to cross check the accuracy of the secondary data. 


Descriptive analysis showed that damages were the main reasons to decrease the Cut-to-Ship 


ratio among the damages, mock samples and WIP. Sewing errors and embellishment errors were 


the most critical contributors for higher damages among all the damage cause categories. Further, 


regression analysis proved that weight of the fabric (GSM), Number of operation, Standard 


Minute Value (SMV) and the nature of the working shift were the significant factors that 


determine the level of damages in the apparel industry of Sri Lanka. Giving proper training to 


operators and supervisors, installing better machinery and equipment, and changing the present 


working shift would help to minimize the damages. Further, Implementing Lean Manufacturing 


mechanism, Focusing standard, Just in Time approach (JIT), Cellular manufacturing and 


continuous improvement (Kaizen) would help to go for a higher Cut-to-ship ratio in the industry. 
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Requirements are important while developing the software projects, because it represents the 


expression of the people’s needs. Requirements engineering is a discipline of software 


engineering and it was created in order to discover the people’s desires. Hence, requirements 


engineering plays a vital role in software development life cycle. Requirements engineering has 


been defined as one of the main knowledge areas in the field of software engineering and it is the 


backbone for the success of the software development. It carries the users’ requirements and it is 


reflected in the form of document in software construction process. Failure of requirements 


engineering is resulting the software has a high probability of not meeting the customers’ needs 


and increases the production cost. The cause of these failures is occurred due to the difficulty of 


the process in requirements engineering to identify the user needs and fail to focus these needs in 


requirements specification. Requirements specification is the place where the identified user 


requirements are converted to the other stages of the software development process. Therefore, it 


is necessary to impart proper requirements engineering knowledge, especially requirements 


specification, among graduate students and motivate them to learn the requirements engineering 


concepts in depth. To achieve this goal, algorithms were developed using social software features 


and learning analytics concepts to design a web based teaching/learning tool environment to 


motivate the students to gather the requirements specification knowledge in depth. Learning style 


is the key factor to motivate the learning process. Learning materials and the learning style are 


coinciding and it accelerates the learning activities. Hence, it is necessary to develop the 


algorithms to retrieve/upload the material, statistical analyse of the usage and dynamically 


identify the learning style of the learner. Retrieve/upload the material helps the students to easily 


identify their relevant learning materials. Statistical analyse helps the lecturers to find the 


students’ need and produce the requirements specification course in line with their learning style 


to satisfy their needs. Dynamically identify the learning style guides the students to select proper 


learning materials in line with their learning style. This atmosphere motivates the students’ 


learning process and implant the in depth knowledge in requirements specification to satisfy the 


industry’s requirements. This will help to develop the software economically and reduce the 


failures.  
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Internet Banking (IB) has become a leading player in the modern information economy and offers 


a new frontier of opportunities, challenges and augmenting competition in the global banking 


market. The advancement in technology has played an important role in improving service 


delivery standards in the banking industry. The finance and banking sector have shown an 


extensively rapid growth with the concept of IB. The main objective of this research study was to 


identify the best IB service provider among three selected banks in Sri Lanka. The study 


incorporated both, primary and secondary data. The primary data was collected by utilizing semi-


structured interviews and a customer survey of the selected three banks. Primary data for this 


research was gathered by posting and handing over questionnaires to 600 customers of the 


selected three banks. The questionnaire was mailed and handed over to the customers of each 


bank along with a postage-paid return envelope. A total of 253 questionnaires were received 


resulting in a response rate of about 42%. However, only 240 questionnaires were useable, as in 


the remaining questionnaires, substantial portions were not filled in. Therefore, the samples 


included 120 IB users and 120 IB non-users from the cities of Colombo and Kandy. The 


convenience sampling method was employed to select samples of IB customers and non-


customers for this study. The selection of the best Internet Banking provider was based on six 


selected variables: ease of usage of the facility, consumer awareness, web content and design, 


security, download speed and the number of online banking facilities. The analysis of data was 


based on the Analytic Hierarchy Process (AHP). The AHP was employed to obtain the relative 


ranking of the criteria and alternatives. The AHP revealed that the best Internet Banking provider 


among the selected three banks was bank ‘A’, having a weightage of 0.393. The findings of the 


research enable individuals and organisations to select the best Internet Banking provider among 


the three selected banks for their online transactions.  
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Transient are the short time events, typically lasting from a few milliseconds to nanoseconds. 


They are found on all types of field. Most of the valuable devices are affected and damaged by 


these transients. Antennas are the more popular device where transient effects are occurred. So, it 


creates difficulties in the calculation. Electronic design engineers now use sophisticated 


simulation software to accurately analyse and optimize designs prior to constructing a physical 


prototype of an antenna. Since there are many simulators available to handle the antenna 


problems several analysis engineers and researchers still face problems in identifying suitable 


simulator for a certain type of the antenna. So in this research, the transient problems for 


antennas in electromagnetic field are categorized. A new generation of finite element simulators 


are introduced every nine months or so, with growing speeds doubling every 18 months. 


Numbers of antenna simulators have already reached about 50. This paper presents current 


designs and available finite simulator for the particular antenna design. The journal articles, 


research papers relevant to the process of mesh generation are referenced in this survey. 


Currently over 50 journal articles are referenced for past twelve years. Information about the 


software has obtained from research laboratories, and higher educational institutions and 


software manufacturers via e-mail. Free, open and commercial 45 finite element antenna 


simulators were obtained. Each was tested by using 150 popular antenna types. For each 


simulator the number of solved antenna types was counted. As most, AntennaMagus solves 142 


types of antenna designs. It is 94.66% of the total input (150) antenna designs. Likewise CST 


Microwave Studio solves 133 (88.66%), Numerical Electromagnetic Code (NEC) – 120 (80%), 


HFWorks – 117 (78%), AN-SOF – 112 (74.66) %. So researchers can easily choose one of the 


above mentioned simulators to solve their antenna problem. So, this research presents the 


updated database of the modern antenna simulators suitable for modelling of transient antennas. 


The finding of this research will be very useful for researchers to identify most suitable software 


to their particular antenna design for easily carrying out their researches in the area of transient 


problems. It is further provided comparing some of the main features of currently available 


antenna simulators. 
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Knowledge is a significant resource. It is gained through experience or association. It is important 


to share knowledge among employees and departments to manage knowledge effectively. In the 


organisational context, there should be a supportive culture for knowledge sharing. Since, 


knowledge sharing would not happen unless it is supported by the culture of the organisation 


itself.  The purpose of this research is to investigate the employees’ perception of various 


elements of organisational culture on knowledge sharing in selected public sector banks 


branches in Western province of Sri Lanka. The elements include trust, collaboration, 


communication among staff, information system, reward systems, organisational structure, 


management practices, shared vision and employee union. A questionnaire was used for data 


collection. Gathered data was analysed using descriptive statistics. The results indicate that the 


employees perceive collaboration as the most influential factor for them to share their 


knowledge. Trust is the second most influential factor. Structure of the organisation is also 


perceived as thirdly important. Management practices, communication among staff, and 


information system have been perceived as moderately important. The impact of shared vision 


and reward system has been perceived as less influential. They perceived the impact of employee 


union as least important. If the management of selected branches expect to establish a knowledge 


sharing culture in the organisation, it is necessary to pay attention of the employees’ perception 


towards the cultural elements.  
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Road traffic accident is now considered as a global problem. It is a cause of concern in Sri Lanka 


since the increasing numbers of accidents are among the leading causes of death in many parts of 


the country.  Among all types of accidents, those caused by motor vehicles claim the largest toll 


of life and tend to be the most serious. Therefore, “road traffic accident black-spots” had been a 


subject of discussion for quite some time in Sri Lanka. This paper characterizes the spatial profile 


of road traffic accident black-spots through the use of motor traffic statistics in Western Province. 


Although there is no accepted standard definition of an accident black-spot, in this study a black-


spot or a hazardous road section is defined as a road section where in the expected number of 


accidents is higher than in other similar locations. Multiple methods were used to explore 


information for a more comprehensive picture of black spots and road traffic accidents. In 


addition to the field work carried out in Colombo district, secondary data were extracted from 


the Central bank publications. The road traffic accidents records at the police station also taken 


into consideration. The preliminary results suggest that the accident occurrence was increasing 


every year, passengers and pedestrians are always at highest risk of being injured or killed on the 


road and young males are highly prone to motor traffic accidents. It was found that the higher 


densities of accidents in Western Province are along major roads such as Kohuwala-Piliyandala 


road, Kandy-Kadawatha road, and Jaela-Gampaha roads. Lack of centre lines, sign boards, speed 


controls, road crossings, and existence of road obstructs to the driver right side vision entering to 


the main road were identified as contributory factors to motor accidents black spots in Western 


Province. These findings might be useful for the policymakers to implement the remedial 


measures to the accidental locations (black spots) in Western province and provisions for traffic 


safety. 


 


Keywords: Black spots, Motor traffic accidents, Western province 


  







Proceedings of the Wayamba University International Conference, Sri Lanka, 29 - 30 August 2014 


 


37 


 


IDENTIFICATION OF MOISTURE LOSS AND WEIGHT DROP OF SOAP TABLETS IN 


DIFFERENT CONDITIONS 


D.K. Ranasinghe and K.D.D.N. Dissanayake 


 


Department of Industrial Management, Faculty of Applied Sciences, Wayamba University of 
 Sri Lanka, Kuliyapitiya, Sri Lanka 


Corresponding author: ranasinghedilasha@yahoo.com 


 


Soap which consists of fats, colours, perfumes, fillers, water etc. can be categorised into laundry, 


bathing and baby soap. The moisture level and weight of the soap tablet are formulated and 


manufactured according to the soap category. In general, shelf life of these soap tablets is 


expected to be around 24 months. During this period, moisture and weight of the soap are more 


vulnerable to the drop based on the storage condition. Therefore, it is important to identify the 


behaviour of moisture evaporation and weight drop under different conditions. Thus, this 


research was carried out to identify those fluctuations. The research was conducted on randomly 


selected 96 soap tablets from each main soap category. The initial weight of each soap tablet was 


measured before it was stored in four different conditions such as fridge, oven, shelf and direct 


sunlight. Two soap tablets from each category were taken out from each storage condition at the 


end of each week for testing and then removed from the storage. The moisture level and the 


weight of the soap were measured using laboratory equipment for a period of three months. 


Statistical analyses conducted using SPSS. The findings showed that the weight and moisture 


level of the soap tablets were dropped in all four conditions at different rates. Soap tablets stored 


in oven were given the highest weight & moisture drop which indicated around 25% of initial 


weight loss and 70% of moisture loss in laundry soap category. In bathing soap category, it 


indicated about 12% initial weight loss and around 62% to 70% of moisture loss. The next 


highest drop indicated in direct sunlight condition which has around 12% of initial weight loss 


and 26% to 30% of moisture loss in laundry soap category and 5% to 9% of initial weight loss 


and 45% to 47% of moisture loss were indicated in bathing soap category. In shelf condition 


about 5% of the initial weight loss and 11% to 16% of initial moisture loss were recorded in 


laundry soap category and 4% to 7% of the initial weight loss and 19% to 28% of initial moisture 


loss were evident at the end of three months. The results indicate that storage and distributing 


conditions as well as packaging materials of soap tablets are needed to be retested and properly 


maintained in order to minimize the moisture evaporation and weight drop to ensure 


predetermined standard of the product. 
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Soap which comes under health care category is one of the fastest growing segments in the 


current market. Consumers are educated on what they purchase. Quality is the key feature to 


expand and maintain a loyal customer base. Each and every competitive product includes 


different ingredients depending on its trade name and category. There are specific moisture level 


and a weight for each soap category at the time of manufacturing. And these levels are expected 


to remain unchanged during its shelf life of 24 months. However, when the soap tablets are 


distributed to the market, they are stored in different conditions which result in moisture 


evaporation. As a result of this moisture evaporation, soap tablets lose their weight and deviate 


from the specified levels creating customer dissatisfaction. Therefore, this research was carried 


out with the objective of identifying the percentage of moisture level and weight drop during the 


shelf life of the soap tablets. The research was conducted on randomly selected 24 soap tablets 


from each of three main soap categories which are laundry, bathing and baby soap in order to 


test the moisture and the weight loss with time. The initial weight of each soap tablet was 


measured and then stored in a condition which is similar to the actual market storage conditions 


such as a shelf. Two soap tablets from each soap category were taken from storage at the end of 


each week for testing and they were removed from the storage after testing. The moisture and 


weight of the soap were measured using laboratory equipment for three months’ period. 


Statistical analyses were conducted using SPSS and the findings showed that weights of the soaps 


were dropped gradually. About 5% of the initial weight and 11% to 16% of initial moisture level 


were lost in the laundry soap category and between 4% to 7% of the initial weight and 19% to 


28% of initial moisture were lost at the end of three months in bathing soaps. This indicates that 


the packaging materials and the storage strategies need to be revised to maintain the quality of 


soap which provides value and return for whole marketing strategies. 
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Currently, user interaction on computer applications is one of the most concentrated research 


area in computer science and also it is one of the most important parts to consider when 


developing a web application or a desktop application. It induces users to use web sites or 


software packages in a friendly environment and creates the user loyalty on computer 


applications. This research based on finding important factors to improve the user interaction on 


websites, created by a software and internet application development company in Sri Lanka. The 


main objective of this study is to improve the quality and standard of websites by combining data 


security, functionality together with user interaction features. This study was conducted as a 


survey among web users who are involving with main business process of the organisation; they 


are employees, trainees and students. User interaction features were obtained by providing 


questionnaires that mainly focused on user expectations of functional and non-functional 


requirements of a website. The user satisfaction, included functions and features on created 


websites were checked in the experiment. According to the results of the study, factors affecting 


user interaction are image galleries, automatically generating notices and user profiles. Those are 


identified as user expected features on a web application. The organisational theme is expected 


as the colour of the web application in the organisation. Also user expecting functions on 


websites are data searching, data inserting, updating, deleting and downloading images and 


reports etc. Functions and features already included on created websites are also identified, they 


are; data encryption on when storing data in database, user levels, creating user logins by 


administrator, displaying links for previously accessed pages, number of average clicks to find 


web pages and fast downloading facility. Considering those findings user interaction features 


were redesigned to a particular website and general layout is provided. Finally, this research 


suggests solutions to improve the quality and standard of the websites with the user interaction 


features and it provide more benefits to organisation. 
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Warehouse plays a major role in logistic operations especially in the telecommunication 


infrastructure construction industry. Inefficient warehouse management makes huge cost to the 


company. Thus, it is important to manage warehouses especially in this industry as they are using 


very specific materials, machineries, equipment and tools. On the other hand, firms need to keep 


larger as well as costly inventories for the successful completion of the construction projects. This 


implies differences compared to other type of warehouses and also generates some specific 


requirements in warehousing for this industry. Thus, this study focused to identify and examine 


the factors affecting effectiveness of warehouses in telecommunication infrastructure construction 


industry. The study was carried out by performing a comprehensive survey, and a questionnaire 


was used to get the feedback from the selected sample which comprises both executive and non-


executive employees in warehouses. Throughout the study, for the purpose of analysis, 


descriptive statistics, correlation analysis and logistic regression were used to examine the factors. 


Scraps management, environmental impacts, waste management, space utilization, emergency 


unloading, safety and continuous maintenance were identified as factors affecting to warehouse 


effectiveness and these variables’ effect on warehouse effectiveness was examined. Employee 


perception on environmental impacts and continuous maintenance were identified as significant 


factors which affect the overall effectiveness of the warehouses. Further analysis were carried out 


and identified these factors’ significant behaviours based on different firm related demographic 


categories such as employee age, gender, education, service duration and employee category. 


According to the findings, by enhancing continuous maintenance procedures and minimizing 


environmental impacts by improving layout designs and controlling chemical usage levels, 


telecommunication infrastructure construction, firms can effectively manage their warehouses. 
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Sri Lanka is a well-known, high quality natural rubber provider to the world market. There was 


an increase in rubber products exports, except in the year 2012 due to the economic crisis arose 


in the Europe. Again in the year 2013, an increase of the Sri Lankan rubber product export was 


recorded, but the growth didn’t reach to the level of performance recorded in the past. On the 


other hand, growth of the export value was lower than its trade competitors. This low growth rate 


revealed that the Sri Lankan exporters need to focus on the export industry’s behaviour to 


perform well in the export market. Thus, this paper is aimed to figure out the factors affecting the 


export performance of Sri Lankan rubber products and their implications.The research study was 


carried out by performing a comprehensive survey by focusing exclusively on Sri Lankan rubber 


product exporters and a questionnaire was used to get the feedback from randomly selected 


sample which comprises more than 50% of Sri Lankan rubber products exporters. Firm 


characteristics, marketing strategies, market characteristics, technical capabilities and investment 


portfolio were identified as the main factors affecting the export performance of Sri Lankan 


rubber products. Throughout the research, for the purpose of analysis, descriptive statistics were 


comprehensively used and a linear function for rubber products export performance was 


developed. Firm characteristic and technical capability were identified as significant factors 


which affect the overall export performance positively. Therefore, by enhancing firm’s 


technological capabilities and gaining experience in the rubber product industry, Sri Lankan 


rubber product export performance can be improved to play a major role in the world rubber 


products industry. 
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Nano-emulsions are submicron size emulsions that are under extensive investigation as drug 


carriers for improving the delivery of therapeutic agents. These are thermodynamically stable 


isotropic systems in which two immiscible liquids are mixed to form an emulsion formulation by 


adding appropriate amount of surfactant. The droplets should be in the range of 20-500 nm to 


claim for nano-emulsion. Stability evaluation of newly formulated product is important in order 


to identify properties of the product over a certain time period. Emulsion instability involves a 


number of processes which take place simultaneously or consecutively, depending on 


environmental conditions.  The objective of this study was to formulate and evaluate the stability 


of a nano-emulsion containing VCO as the oil phase and Tween 20® as the surfactant.VCO and 


Tween 20® were left under magnetic stirring for 20 min (1MLH magnetic stirrer, Rajendra 


Electrical Industries Limited, Mumbai, India). To the resulting mixture distilled water was added 


drop by drop and left it for mixing thoroughly.  High shear homogenization (homogenizer OV5, 


VELP scientifica, Italy) was applied to the resulted formulations. The droplets size distributions of 


the emulsions were measured using a laser light scattering instrument (Malvern Zetasizer Ver. 


6.00, Malvern Instruments, Worcestershire, UK). Stability evaluation was performed throughout 


the period of three months from the first day of formulation. Visual observations were carried out 


for phase separation, sedimentation, creaming and flocculation. The general appearance and 


texture of the emulsions were recorded by visual observation. Creaming indices were also 


measured.   The results of this study indicated that average droplets size of the best formulae is 


484 nm and it was stable without phase separation, sedimentation, creaming and flocculation 


throughout the stability evaluation period. However, the formulae showed phase separation after 


128 days. None of the formulation showed creaming property, after 24 hours. Therefore, 


creaming indices of the formulations were zero. 


As a conclusion VCO is suitable for preparation of stable nano-emulsion and it gives oil in water 


emulsion. Stability of the best formulae can be evaluated in different temperatures (-5°C, 40°C) 


to enhance the stability period of the resulting stable formulation. Under the studied conditions 


applying of high shear homogenization leads to give a nano-emulsion which is below 500 nm.  
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The Metal Fabrication Industry is a fast growing and highly competitive sector. Most of the roll 


former machines in this industry perform below their true potential. Rather than upgrading this 


capacity, many companies tend to purchase additional machines and expand their facilities. 


Instead of that, these manufacturers have the opportunity to enhance capacity utilization and 


efficiency by using a simple performance metric, Overall Equipment Effectiveness (OEE). Further, 


they can maintain continuous improvement in productivity, quality, and reliability of their 


operation which reduces the cost of production and the unit cost. OEE is an aggregated measure 


of availability, performance, and quality of individual equipment which is subjected to several 


points of critique ranging from the exclusion of planned downtime in the OEE calculation to the 


question of whether OEE is in fact the multiplication of availability, performance, and quality 


with equal weights. This study was carried out based on a structural equation modelling 


approach to OEE to investigate the components and structure of OEE, as well as to assess 


whether a relationship between OEE and financial performance exists with the data collected at a 


metal product manufacturing company in Sri Lanka. It followed the same approach which was 


previously used by Anne Sophie Rohbek Hansen and Christina Baekkelund Breum in their 


research at Arla foods in 2010. The data were collected from KPI records of Roll-Former for a 


period of one year and they were analysed using Partial Least Squares algorithm and bootstrap 


technique in SmartPLS and SPSS Software. According to the structural model results 


(standardized) Performance Loss had the strongest effect on OEE, followed by Availability loss, 


and Quality loss with expected negative variance. Moreover, the three constructs explained 80.6 


present of the variance of the endogenous latent construct productivity (R² = 0.806). Further, it 


can be concluded that by reducing 10% of each type of effectiveness losses the company can be 


enhance OEE by 5.8%, 4.47%, 0.43% respectively.  Effect on availability loss by idling, setup & 


adjustments are highly significant. The established relationship between OEE and financial 


performance proves to be strong.  
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Customer Relationship Management (CRM) is a business strategy which attracts retains and 


elevates the customers. It is used to support effective marketing, sales and service processes. With 


the expansion of technology and available instruments for establishing customer relationship, the 


customer relationship management has become prevailing within organisations. The organisation 


assumes that the relationship between the organisation and its customers is not up to the 


expected level. Thus the customer relationship management has to be enhanced for attracting 


and retaining many customers. Therefore, the organisation is in need of finding the factors which 


will enhance the customer relationship management. Enhancing the customer relationship 


management will improve the relationship between the customers and the organisation; 


enhancing the customer relationship will increase the number of customers of the organisation 


which leads to increase the profit of the organisation and enhance the service of the organisation. 


The objective of this study is to find out the factors to improve customer relationship 


management in Arthur C Clarke Institute for Modern Technologies (ACCIMT) and to propose a 


suitable and effective method to enhance the relationship between the organisation and the 


customers. In this study, the employees’/customers’ attitudes and comments were obtained; 


status of the organisation was observed and described; feedbacks and opinions of stakeholders 


were collected through questionnaires, interviews, etc.; factors to improve/enhance customer 


relationship were identified and proposed; statistical tests were conducted to evaluate the 


proposed factors. Further, feedbacks were obtained through questionnaires randomly from 


among different types of customers such as students, trainees, clients and employees. Random 


sampling was used for data collection. According to the study, the results depicts that the 


customers were not satisfied with the present customer relationship and hence the customer 


relationship management. In addition, the research is comprised of factors that affect the 


customer satisfaction. According to the study, the factors which improve the customer 


relationship are mobile communication, websites, e-mail service, course/training process, etc. 


The final conclusion is that the use of websites is effective, easy and possible way to 


improve/enhance the customer relationship management. 


 


Keywords: Customer relationship management, Customer satisfaction, Factors, Web Sites 


  







Proceedings of the Wayamba University International Conference, Sri Lanka, 29 - 30 August 2014 


 


45 


 


PRELIMINARY RESULTS OF A STUDY OF LEVELS OF NOISE POLLUTION AND ITS 


HEALTH IMPACTS DUE TO SCHOOL WESTERN BANDS 


 S.M.N. Sethunga, J.A.P. Bodhika and W.G.D. Dharmaratna 


Department of Physics, University of Ruhuna, Matara, Sri Lanka 


Corresponding author: nsethunga@gmail.com 


 


Unwanted sound is called noise and surpassed noise can course harm to humans. The level of 


harm is determined by noise parameters like LAeq (equivalent continuous sound pressure level), 


LCpeak (peak frequency), exposed duration, dominant frequencies of noise spectrum etc. If 


exposure is large and long mental or physical weakness would be severe. According to literature 


noise may affect to tinnitus, hearing loss, sleep disturbances, hypertension, high stress level etc. 


Especially, there are no mechanisms to recover the hearing cells in ears if they get damaged. 


Therefore, when engaging with noise emitting activities, especially children, the level of noise 


has to be monitored carefully.  The aim of this research is to analyse the above noise parameters 


of school western bands where children are exposed largely to heavy noise in more sensitive 


frequencies as players or close audience for long time durations. The perceived sound level is 


measured by equivalent continuous sound pressure level (LAeq). B&K hand held analyser Type-


2250 (IEC 61672-1; 2002 Class1) was used to measure the LAeqand analyser was suitably 


calibrated. The emitted sound pressure levels were measured separately for Snare drums, Side 


drums, Cymbals, Euphonium, Flute, Trumpets, Clarinet and Trombone for 5 minute period each 


for the analysis of frequency spectrum. All instruments together were played for 30 minute period 


in the near free field when taking measurements for analysis of LAeq. Measurements were taken 


randomly from 20 school bands in Southern province in Sri Lanka.  


The result revealed that the band players and audience closer than 5 m from the band are 


exposed to LAeq of (100.2 ± 4.7) dB of wide range of frequencies during the 30 minute period. 


The recommended value by National Institute for Occupational safety and Health (NIOSH) for 


same time period is 97 dB (A).  The average of LCpeak values of all 20 measurements was (135.8 ± 


1.8) dB. According to the WHO guidelines, the permissible sound pressure level of any kind of 


sound for school children shouldn’t exceed the recommended value of 120 dB. This level of 


sound could course permanent deafness among the school children and reduce their cognitive 


effects: performance in reading, concentration, memory and attention. The frequency spectra 


recorded from all 20 bands shows common peaks at 80, 125, 160, 250, 630, 1000, 1250, 4000 


and 16000 Hz. The recorded LAeq vales at all above frequencies were in the range of 90-103 dB 


except at 630 Hz, where the range is from 85-90 dB. Therefore, all players of the band have been 


exposed to this high noise. The immediate impact on them is Temporary Threshold Shift (TTS) of 


hearing and that would take 20-40 minutes of recovery time. However, this exposure may cause 


Permanent Hearing Shift (PHS) and it will not recover with time.  
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The performance of a dye sensitized solar cell (DSSC) is mainly based on the dye as a sensitizer. 


Natural dyes have become a viable alternative to expensive and rare organic sensitizers because 


of its low cost, easy attainability, abundance in supply of raw materials and environmental 


acceptance. Extracts from various components of plants such as flower petals, leaves and bark 


have been tested as sensitizers. The aim of this research was to study the dependence of the 


efficiency of DSSCs made with mangosteen dye on the pH value of the dye extract and to 


compare it with the commercial Ru dye based cells. TiO2 plates were prepared by spreading the 


TiO2 paste (Degussa P-25) on fluorine-doped conducting tin oxide (FTO) glass and sintering at 


450 ◦C for 45 min. Dye absorption was carried out by immersing the above plate in mangosteen 


extract of different pH values, 0.96, 1.51, 2.04, 3.06, 4.15, 4.91, and 6.18 and DSSCs were 


fabricated by sandwiching the electrolyte between the dye adsorbed TiO2 electrode and a 


platinum (Pt) coated FTO glass. The photocurrent–voltage (I–V) characteristics of the cells were 


measured under the illumination of 100 mW cm−2 (AM 1.5). For comparison, the experiments 


were repeated for cells made with sintered TiO2 plates immersed in ethanolic dye solution 


containing Ruthenium dye N719.According to the results, the maximum efficiency of 0.67% and 


maximum short circuit current per unit area (Jsc) of 2.525 mA/cm-2 occurs at pH 2.5. Since the 


pH affects the colour of the solution with the bright maroon at pH of 0.96 and becoming light 


maroon as the pH increases, different light absorption could cause different efficiency values. The 


pH of the pigment solution has a significant effect on the performance of DSSC. The highest 


efficiency achieved for the cells dipped in Ruthenium based dye is found to be 2.06% which is 


higher than the mangosteen based cells.  
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Early fault detection and diagnosis for automobile engines are very important to ensure reliable 


operation of the engine. Most of the faults in an automobile engine cannot be detected 


externally. Detecting faults and their location, without dismantling the engine is very difficult. 


On-board diagnostic (OBD) systems in modern vehicles can be used to detect engine faults up to 


some extent. However, OBD systems are not accurate enough in certain conditions and 


technicians have difficulties when interpreting information. OBD method cannot be used for old 


vehicles because those vehicles do not have OBD systems. Hence, these factors necessitate the 


development of intelligent and accurate diagnosis method for troubleshooting automobile engine 


faults. Therefore, in this research, a mathematical model was developed to identify engine faults 


through the simulation of Instantaneous Angular Speed Fluctuation (IASF) of crank shaft. Three 


force components created by gas pressure, inertia of the moving parts and friction of the moving 


parts were used to generate the mathematical model. The parameters of the mathematical model 


were modified according to the potential faulty condition and IASF waveform was recorded and 


compared in different fault scenarios. Type of the fault and the severity of the fault were 


identified through comparison. 


An experiment was conducted using a healthy automobile engine to validate the simulation 


results. IASF waveform of the crank shaft was recorded using a rotary encoder circuit. A potential 


fault was manually induced into the engine and the IASF waveform was recorded. The practical 


recordings were compared with the simulated results to measure the accuracy of the 


mathematical model. 


Finally, a Graphical User Interface (GUI) was developed to simulate instantaneous angular speed 


in both healthy and faulty condition as well as to simulate both model data and experimental 


data. With the use of mathematical model, experimental data and GUI analysis, the relationship 


between IASF waveform and cylinder misfiring was identified for a multi-cylinder engine. This 


interrelationship can be used to develop a real time engine condition monitoring for diagnosing 


faults in an automobile engine. 
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Information is a critical resource and information risk management is a vital area that is focused 


by many organisations in today’s technologically advanced business environment. Information 


security threat is a key concern and a major risk factor for banking and financial sector. Banks are 


facing many types of information security threats such as hacking and unauthorized access, credit 


card and ATM frauds, denial of service attacks, mobile banking vulnerabilities, malware, 


phishing and many other threats. According to the findings on global state of information security 


survey 2014 conducted by PWC, information security incidents, reported in banking and 


financial sector have increased by 169% compared to the previous year. However, very limited 


research done on this area in Sri Lankan banking sector. Key objective of this study is to identify 


critical factors that influence information security threats in the Sri Lankan commercial banking 


sector and how that critical factors can influence information security threats. After analysing the 


literature, critical factors that influence information security threats were identified as information 


security internal control, resource allocation for information security, training and awareness on 


information security and information security governance. Correlation between these 


independent factors and dependent factor information security threats were tested through 


hypothesis. Eleven banks out of twenty four commercial banks in Sri Lanka were selected as the 


sample and employees from each bank’s IT department were chosen based on judgmental 


sampling for the questionnaire survey. Key findings of this research study indicate that 


information security governance and information security internal controls are the most 


significant critical factors that influence information security threats. Further, it was found that 


resource allocation and training and awareness have a moderate influence on information 


security threats. Therefore, it is concluded that banks should focus more on information security 


governance and internal controls to reduce the information security risk exposure. 
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Thermoelectricity generator devices can be used to convert heat energy directly to electric 


energy. The usage of thermoelectric devices are highly reliable as they have less maintenance 


and low implementation cost. These devices are also capable of recovering waste heat. 


Semiconductor materials are widely used to build the thermoelectric modules for various 


purposes. To develop semiconductor thermoelectric modules, advanced equipment and 


resources are needed. This study is about experimenting approaches to design and develop a 


small-scale thermoelectric module using low-cost materials. The experiment outcomes display 


that the Seebeck Coefficient plays an important role when selecting materials for the 


thermoelectric module. In this study, powdered graphite and aluminium foil paper were used to 


develop the thermoelectric module. The small-scale modules made-of graphite and aluminium 


strips were heated using an oil bath to gain different temperature differences, which were needed 


to study the variations of the generated electro motive force. This study shows that for a 


temperature difference around 630C (hot junction temperature = 1140C and cold junction 


temperature = 510C), the generated voltage is 0.75 mV per couple. By differing the physical 


parameters such as width and height of the strips used, the voltage generation can be increased. 


Having more thermoelectric couples in a single module also results in increasing the generated 


voltage. Using these materials, we can develop a solution to convert solar heat to electricity 


without solar cells. 
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Stock market is an important part of the economy of a country. It plays a vital role and affects the 


economy of the country to a great extent. Earlier, stock market indices were much less correlated 


across countries than within a country, as economic, political and institutional factors affecting 


stock markets tend to vary a great deal across countries and investors found better diversification 


opportunities across stock markets. With the globalization, increased international trade and 


advances in information technology, national economies are gradually getting closely linked and 


this influences the stock markets getting inter-linked across borders. It is found that market 


integration has increased significantly over the years. This study investigates the relationships 


between main stock indices of Colombo Stock Exchange (CSE) and selected Foreign Stock 


Exchanges. Regionally close stock markets and large developed markets are selected for this 


study.  Indian and Pakistani stock markets are selected as they are in the same region.  New York, 


UK and Japanese stock markets are selected as they are among the highly influential stock 


markets of the world.  Hong Kong and Singapore stock markets are selected as they are among 


the leading stock markets of the Asian region.  Daily and weekly indices are collected from each 


market from January 2007 to June 2012.  The Pearson’s correlation analysis and Vector auto 


regression analysis are used to find out the pair–wise correlations and lagging relationships 


between the CSE and other markets.  Correlations are analysed between CSE’s All Share Price 


Index (ASPI), and every other index. The results depict that ASPI shows the highest frequency of 


correlations with US, Indian and Singapore stock market indices. Sri Lanka has higher trade 


linkages with these countries. ASPI shows moderate correlations with Hong Kong and UK market 


indices and weaker correlations with Pakistan and Japan stock indices. Though Pakistan is in the 


same region CSE shows a weaker relationship. Investors can reap the opportunity of international 


diversification between CSE and these less correlated markets. Higher trading links can lead to 


higher economic ties and this must have an impact on the correlations among the stock indices. 


Therefore, the findings reveal that there exists higher relationship between CSE index and other 


world stock indices when they become major trading partners.  
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This study aimed to examine the efficiency of  two state banks namely, Bank of Ceylon and 


Peoples’ bank and four private banks namely, Commercial bank, Seylan bank, Hatton National 


Bank and Sampath bank operating in Sri Lanka during the period from 2009- 2012. The 


efficiency of the banks was measured in terms of total factor productivity or Malmquist index and 


its main components and sources of growth also analysed. Data envelopment analysis (DEA) was 


applied on the variables of interest income and amount of loans which were considered as two 


outputs and amount of deposits, total assets, number of staff and interest expenses were 


considered as four inputs in the study. The data were collected from Colombo Stock Exchange 


(CSE) annual reports in Sri Lanka and they were analysed on the assumption of output oriented 


method with constant returns to scale. Based on the sample of six banks, the empirical findings 


revealed that in terms of total factor productivity index, Seylan bank has the highest efficiency of 


1.033 and Commercial bank, Hatton National Bank and Sampath bank have the values of 0.889, 


0.773 and 0.848, respectively. The other two state banks, Bank of Ceylon and Peoples’ bank 


have the values of 0.773 and 0.801, respectively. In addition, the empirical findings revealed that 


all six banks operated averagely at 87.2 percent level of overall technical efficiency and, the 


contribution of technical efficiency in overall total factor productivity index has been observed to 


be smaller and it was fluctuated than other efficiencies and they have a strong positive impact on 


the overall technical efficiency of banks. The results concluded that Seylan bank has more 


efficient and Bank of Ceylon has less efficient as compared to other banks and the results 


confirmed that comparatively selected private sector banks are more efficient than state banks 


during the study period in Sri Lanka. 
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Absenteeism is one of the major workplace problems that significantly affect employees’ 


productivity in any industry. Currently, it has become a serious problem for the highly 


competitive garment industry. Absenteeism refers to non-attendance of employee for scheduled 


work. Unscheduled absenteeism badly affects the progress of an organisation resulting in loss of 


productivity, increased costs in hiring additional workers, quality issues and etc. In reality, 


absenteeism has become a critical issue in Brandix Casualwear Ltd, Seeduwa, Sri Lanka and 


therefore identifying factors affecting absenteeism helps take precautionary actions for a worst 


case scenario which can happen in the future. However past studies focused on exploring 


reasons for absenteeism were not found in this company. This study was designed to identify the 


factors that affect absenteeism prevailing in the production department of the Brandix Casualwear 


Ltd. It was an attempt to model the association between the number of absent days and reasons 


for absenteeism. The ultimate objective of this work was to suggest solutions to minimize 


absenteeism. A questionnaire was developed to explore the reasons for this issue. It was 


distributed to a sample of 134 employees in the production department. Number of absent days 


of the selected employees within last 6 months of the year 2013 was considered in this study. It 


was found that the reliability of questionnaire is considerable (Cronbach’s alpha=0.79).  Four 


factors were extracted from questionnaire through factor analysis and those were identified as Job 


Satisfaction, Relationship with Management, Health Problems and Personal Matters.  However, it 


was revealed that only two factors, Relationship with Management and Job Satisfaction were 


significantly associated with absenteeism. Furthermore, the regression model with those two 


variables explained 67.7% of variability on absenteeism. The mutual relationship between 


employees and management was identified as an important factor that reduces the absenteeism 


of employees. Apart from that, absenteeism can be reduced to some extent by providing facilities 


to the employees to improve their job satisfaction. 
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With the growth of physics education as a research field and the ongoing desire there is an 


urgency to improve learning of introductory physics courses with an integrated toolkit. An 


endeavour has made to develop a learning toolkit for the purpose of centralized self-learning in 


the area of optics. This versatile software toolkit has been developed using C# language in Visual 


Studio 2010 platform. Help documentation has been developed using pdf writer. The software 


toolkit requires windows based operating system to work properly. Refraction of light means the 


change in the direction in a light ray when it crosses boundary between two transparent 


substances. This toolkit provides both theoretical based materials and practical based 


components about refraction of light ray in a structured way. Theory based materials are 


organized based on the mainstream theory categories of refraction. Each of the broad categories 


are summarized and divided into sub categories, including details with suitable examples. Some 


of the related topics are linked externally for the referential purpose of the learners. As a part, it 


includes self-evaluation components. Classroom practical, a standard component of physics 


related courses in schools and universities, are commonly believed to help students learn science 


and to stimulate students’ interest. This toolkit enables to do practical works related to refraction 


of light with the help of well-organized software components. Each component provides 


simulation of particular practical work with expected outputs. This toolkit has well organized 


searching facility for both theory and practical materials, enabling the faster access of course 


materials and practical components. Detailed help documentation is provided within this toolkit 


for the purpose of easy usage of the toolkit. This toolkit is very much output oriented providing 


graphical and analytical outputs accurately. As a result learners get knowledge on both categories 


by spending less time compared to other available learning methods and get practical experience 


without having physical equipment.    
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Wireless capable devices have become a common part of daily life. In recent times technology 


innovation has enabled a growth in the number of wireless devices in the home environment as 


well. This trend continues to introduce wireless capabilities to household appliances and sensors 


which monitor many aspects such as safety and energy consumption as well. Creating a network 


of wireless devices at home will greatly assist the home dwellers to control and monitor their 


household environment. Household devices today are mostly fitted with technologies such as 


Wi-Fi, but there are some devices with different short range technologies such as Bluetooth or 


Infrared. Wi-Fi also has other disadvantages, for example sensors with limited power may soon 


run dry communicating with a distant access point. It may also have coverage issues and the 


central access point can also cause the entire network to fail. The appliances and sensors in the 


household have different functions and capabilities. The transmission distance, processing power 


and memory etc. of the appliances and sensors may vary. Hence the heterogeneity of the home 


appliances needs to be considered when forming a network. This paper introduces a futuristic 


home environment where wireless enabled household appliances and sensors are connected via 


an ad hoc network. Long-range networks such as Wi-Fi access points are also considered as 


being a part of the entire network. This network will enable users to access and control home 


appliances and sensors from anywhere in the network through other appliances or sensors. Such 


a network is cost effective as no extra equipment is required and it also supports the 


heterogeneity of nodes. The nodes in the network are identified using everyday names such as 


“Living room TV, Kitchen light” etc. to increase usability. This paper uses a counting bloom filter 


as a routing cache for forwarding messages to home appliances and sensors. The paper 


investigates multicasting of messages using a counting bloom filter for name-based home ad hoc 


networks.  
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The number of sensors and appliances with intelligent capabilities in the home environment are 


on the rise. There is a growing trend in introducing new functions into home appliances and 


sensors including the abilities to coordinate with other home appliances or sensors to accomplish 


a certain goal. These goals may include patient monitoring, smart energy usage, smart lighting, 


smart temperature control and security etc. The home appliances and sensors require a collective 


effort and coordination among each other in order to accomplish these goals. The coordination 


among the home appliance and sensors are achieved with the use of a network. The types of 


networks used to connect home appliances and sensors can be categorized in to two main 


groups as wired and wireless. Wired solutions include connecting the appliances and sensors 


with copper or optical cables with a router or a hub. Researchers have also used power lines for 


communication between the devices. Although a wired network can be used, it has a very low 


appeal for the use in the home environment. Due to these drawbacks wireless networks has 


attracted the attention of researchers and it has produced a multitude of methods and technology 


standards that are suitable for home environment. They include Near Field Communication 


(NFC), Bluetooth, ZigBee and WiFi etc. These technologies can be used for various 


implementations in the home environment. The method of using these wireless technologies can 


also vary such as using a WiFi router for centralized control or allowing the home appliances and 


sensors to connect in an ad hoc manner without centralized control. This paper provides an 


overview and comparison of the latest available technologies and architectures used for home 


networks through a literature review. A comparison is conducted with the latest relevant research 


work in their ability to achieve various goals as mentioned above including their drawbacks. The 


survey revealed that wireless networks has gained the upper hand as the preferred solution of 


home networks whether it is through centralized or distributed manner. The paper is concluded 


with an investigation into further unresolved issues and a future outlook of home networks.  
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At present, Web 2.0 makes a significant impact on everyday lives of people and the information 


is no longer a scarce resource in the market. Consumer buying intentions and behaviours are also 


facilitated by user generated contents (UGC) therein. Not only Google and YouTube but also 


blogs and social media like Twitter and Facebook are common websites where consumers 


regularly visit to seek opinions from others as well as to post their product reviews. Hence, UGC 


is known as an accumulation of shared information, views, opinions and values that are 


constantly posting, thereby make an invaluable source of information. When surfing the Internet 


based on utilitarian or hedonic shopping orientation, the consumers tend to be vulnerable in 


their buying intentions because of the exposure to ambiguous UGC with reference to negative 


experiences of products and firms’ unethical production practices which may subsequently lead 


to product related harm crises in the market. Based on the motivation that was derived from the 


said direction, the present study attempts to examine the effects of UGC on consumer repurchase 


intentions when they are exposed to ambiguous product reviews.The reviewed literature proves 


that the effect of UGC on different types of behaviour is being emanated by an integration of the 


elements of social communication theory; stimuli, communicator, receiver, and response.The 


study introduces an integrated framework along with propositions for future empirical validation 


in understanding of how ambiguous product reviews influence on consumer repurchase 


intentions according to consumer elaboration likelihood on the elements of a message for 


persuasion. Finally, the implications of the suggested framework are discussed for theoretical and 


managerial practice in this regard. 
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The agriculture sector will continue to play an important role in the application of strategies 


targeted towards socio-economic development of Sri Lanka. At present, rice sector in Sri Lanka 


faces a number of constraints related to production, technical, institutional and natural resource 


base and socio-economic policy. Need for improving quality of rice, mechanization of 


operational processes in the supply chain of paddy and rice production, and facing climate 


uncertainty are major challenges of the rice sector. The rice sector continues to rely on 


productivity improvement without considering quality. This is the correct time to improve quality 


rice production system to cater to local market as well as unseen potential of the export market. 


This study develops a strategic framework for rice supply chain by introducing key pillars of the 


rice supply chain along with action plans to leverage the vision, mission and values of the rice 


sector and defines internal and external drivers to success. An exploratory survey was conducted 


in Pollonaruwa district with 50 farmers randomly selected from a group of 380 and 8 agriculture 


officers in order to identify current performance and operational strategies in rice sector. Based 


on the statistical analysis of the rankings given by survey participants, key success factors of the 


rice supply chain were identified and validated with expert opinion. In this study, strategies have 


been extracted from similar manufacturing and agricultural domains, agriculture strategic plans 


developed by other countries and innovative ideas obtained in a survey of industry experts and 


agriculture experts. The strategic framework is based on generic supply chain reference models 


available in the literature. The findings which were qualitatively validated, mainly point to the 


need for developing the knowledge and skills of the supply chain players, availability and 


accessibility of information to stakeholders, need to identify the rice consumer needs and formal 


and integrated planning of the supply chains, the need of sourcing and operations preplanning, 


the need for mechanization and the need for innovative product development with regard to 


increased quality and sustainability. 
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Interactive web based systems are rapidly becoming an essential tools for teaching and learning 


in the information age. Innovative educational methods are being introduced to various 


academic disciplines. Web-based learning and portable devices are emerging as teaching and 


learning aids. Learning and identification of ornamental plants are the main objectives of the 


plant materials courses for undergraduate students in the Department of Plant and Soil Sciences 


at Mississippi State University (MSU). The professors, teaching assistants (TA), and students use 


the MSU gardens to study and identify ornamental plant species. This can be time consuming for 


both instructors and students. This research developed an automated web based database system 


to deliver information on the ornamental plants and trees in the MSU gardens.  Apache, MySQL, 


PHP, and JavaScript software were mainly used to develop this application in the Windows 


environment and information about each plant and tree were entered into the database. Plant 


locations were given by longitude and latitude coordinates and linked to Google maps. Quick 


Response (QR) codes were created to directly access ornamental plant details at the field. This 


database functions as a virtual TA for the plant materials courses and as an information source for 


the public. Users can search the ornamental plant information and determine the location of 


plants using a computer or mobile device. Plant information can be retrieved from the field by a 


smartphone with a QR code reader. The web-based database is used in the plant material classes 


as a teaching tool and for self-guided tours. The developed web-based database system is being 


evaluated for its effectiveness and efficiency using a questionnaire based survey.  


 


This project was funded by a grant received from office of graduate studies, Mississippi State 


University, Starkville, MS 39762, USA. 
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Gingerly oil (GO) is highly valued for its therapeutic value. To retain which, GO should be 


expressed from gingerly seeds by crushing them at mild conditions which prevail in the 


traditional GO production (‘sekku’) technology powered by a bullock. It is noteworthy that the 


maximum pressure in a ‘sekku’ is about 10 bars which is much lower than the pressures 


prevailing in a large modern expeller or in a small screw-press. Scooped circular pit in the central 


fixed wooden chamber of the ‘sekku’ acts as a mortar and holds the gingerly seeds. A stout 


wooden pestle is used to crush the seeds and then squeezing out the oil from the seeds. The 


pestle is turned inside the mortar by a load-beam, one end of which rides around the outside of 


the stationary mortar and the other end is set in circular motion by the bullock. Today, bullock is 


replaced by diesel-fuelled tractors, such as Kubota K75, primarily for convenience. Circling 


motion of the tractor results in highly inefficient fuel use, which in turn results in unwanted 


greenhouse gas emissions. Moreover, diesel exhaust, which contaminates the gingerly oil 


produced, contains carcinogens.In this study, we have designed a system using photovoltaic cells 


to solar power the ‘sekku’. We propose a system in which the traditional wooden mortar of the 


‘sekku’ is retained, and the wooden pestle-driving mechanism is modified as follows: attach a 


camshaft mechanism to the pestle; drive the camshaft mechanism using an AC motor; power the 


motor by solar photovoltaic cells via an energy saving variable frequency drive (VFD). VFD 


provides the steady speed controls for the motor, thereby regulating the speeds of the oil expeller 


at required levels. Using the proposed solar-powered “sekku”, mild operating conditions required 


to ensure production of GO with therapeutic values can be ensured, which gives added market 


value to GO. Besides, surplus solar electricity can be supplied to the national power grid during 


off-seasons of GO production. We plan to implement the proposed system on a demonstration 


‘sekku’ unit in the Northern peninsula in near future.   


 


Keywords: Gingerly oil, Photovoltaic, Sekku, Sesame oil, Solarpower 
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BACTERIA 


J.H.G. Abewickrama, I.V.N. Rathnayake, D.L. Jayarathne and M.M. Gunawardane 


Department of Microbiology, Faculty of Science, University of Kelaniya Sri Lanka 
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This study was carried out in order to select Cr (VI) resistant bacteria. Morphologically different 


bacteria were isolated from tannery effluent water from Mattakkuliya, Sri Lanka. Pour plate 


technique was used to isolate different bacterial species. Pure cultures were obtained by repeated 


streaking on nutrient agar plates. Initial identification was carried out using morphological, 


cultural, Gram’s staining, Endospore staining and biochemical characteristics. Three cultures 


were identified as morphologically different Bacillus isolates and other one showed biochemical 


characteristics (Gram negative, motile, Citrate positive, Methyl red negative, Voges Proskauer 


negative, Catalase positive, Oxidase positive, blue color pigment production) of genus 


Pseudomonas. One Bacillus isolate contained endospores while other two did not contain 


endospores. All the isolates were tested for Cr (VI) tolerance using Tris minimal medium. The Cr 


(VI) concentration range was selected as 0.25, 0.5, 1.0, 2.0 and 5.0 mg/L that were around the 


tolerance limits (0.5 mg/L) for effluents being discharged from tanning industry specified by the 


Central Environmental Authority, Sri Lanka. Single colonies obtained from each culture were 


grown in Luria Bertani medium overnight. The cell pellets taken from centrifugation were re-


suspended in Tris minimal broth containing tube to have the equal number of cells to each 


inoculum. After inoculation to each broth medium, growth of bacteria was measured as 


Absorbance at 600 nm after 24, 48, 72, 96 hour time intervals for each different concentration. 


The growth curves were plotted and survival percentages were calculated per bacterial culture. 


According to the results two Bacillus isolates were selected as Cr (VI) resistant bacteria as a 50 % 


population could tolerate 5.0 mg/L within a period of 96 hours. The other Bacillus culture was a 


Cr (VI) sensitive bacterium since it reduces its survival percentage less than 25 % towards the 


latter part of the growth curve. Accordingly, two Bacillus cultures and one Pseudomonas sp. 


were identified as the bacterial isolates which could tolerate Cr (VI) and one Bacillus isolate was 


sensitive to Cr (VI).  
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Bacillus thuriengiensisis a ubiquitous, gram positive and spore forming bacterium which has 


been used to control certain insect species among the orders Lepidoptera, Diptera and 


Coleoptera. The genetic diversity of Bacillus thuringiensis (Bt) strains show differences according 


to the regions where they have been isolated. Hence, each habitat may contain novel Bt strains, 


which have toxic effect on target spectra of insects. The aim of this study was to identify the 


crystalline protein content of the local isolates with reference to Bacillus thuringiensis subsp. 


israelensis (Bti). To detect the protein profiles of crystal proteins obtained from Bti, Bt4 and Bt6e 


(local isolates), SDS-PAGE analysis was optimized. To identify the presence of cyt genes, the 


local strains were cultured on blood agar and observed for hemolysis. Both the local strains were 


subjected to HPLC analysis on a C-18 column for type 1 β exotoxin. The mobile phase was 50 


mM KH2PO4 (pH 3.0) in double distilled water at a flow rate of 2 mL/min at 25˚C. It was found 


that Bti exhibited three main bands, 125-135kDa (Cry 4A and Cry 4B), 68kDa (Cry 11Aa) and 


29kDa (Cyt 1Aa) and all the three including Bt4 and Bt6e contained Cyt1Aa protein. Bt4 showed 


a distinct band at 49kDa and Bt6e showed two distinct bands at 112kDa and 45kDa concluding 


that the Bt strains differed in their content of proteins. Both the local strains showed βhemolytic 


character, indicating the presence of cyt genes. Type 1 β exotoxin was not produced by Bt6e, but 


Bt4 produced a significant quantity (114.15 μg/ml). Accordingly Bt6e could be integrated into 


mosquito control programs, whereas Bt4 is not ideal due to the production of type 1 β exotoxin. 


This work has identified, that these novel Bt isolates differ in their protein profiles, driving them 


to be used as potential candidates for the industrial production of mosquito pathogenic Bt 


isolates. 


Keywords: Bacillus thuringiensis, Bti, Bt4, Bt6e, Cry proteins 
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Pseudomonas aeruginosa is a gram-negative, aerobic, coccobacillus bacterium with unipolar 


motility and is an opportunistic human pathogen. Past studies have shown that isolates of P. 


aeruginosa have the ability to biodegrade a wide range of environmental pollutants including 


crude oil, dyes, insecticides and biosorption of heavy metals. Identification of P. aeruginosain 


industrial effluent is valuable because such indigenous populations can be utilized for 


economically viable bio augmentation of the waste effluent. Indigenous populations also act as 


valuable sources in selecting the most efficient isolates for the bioremediation of specific 


pollutants, and can be introduced to bioremediate similar industrial effluents. The objective of 


this study was screening of P. aeruginosa in different industrial effluents for bioremediation. 


Wastewater sample was collected from effluent of a glass factory, Makandura industrial zone, Sri 


Lanka. DNA was directly extracted from the wastewater sample using modified direct DNA 


extraction protocol. PCR amplification was carried out with P. aeruginosa specific primers. 


Agarose gel electrophoresis of amplified PCR products showed the presence of 162 bp amplicon 


which is specific to P. aeruginosa. PCR product was sequenced for the further confirmation of 


this finding. Sequence analysis showed that the amplified PCR product had 94% homology to P. 


aeruginosa sequences available in GenBank database. Sequence analysis confirmed the presence 


of P. aeruginosain the industrial effluent. Presence of this organism in industrial effluent implies 


the potential to use it in bioremediation. 
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Thomisidae (crab spiders) is the sixth largest family in the order Araneae, with174 genera and 


2153 species. Spider species of this family are small to medium sized, squat and exhibit sexual 


dimorphism. The crab spiders’ method of catching prey has also made it a model organism in the 


study of signal strategies. In addition, previous studies have shown that crab spiders exhibit the 


behaviours of sociality, maternal care and mimicry, which rarely occur in Araneae. The genus 


Pagida Simon, 1895 is currently a member of the subfamily Thomisinae. The type species for 


Pagida, Pagida salticiformis is an immature female, collected in 1871 by G. H. K. Twaites. This 


specimen was subsequently described by Cambridge (1883). However, mature male specimens 


have been recently collected in Sri Lanka, eliciting the need to re-describe the genus. In addition, 


Lehtinen (2007) questioned the phylogenetic placement, suggesting that Pagida be upgraded to a 


family state. Thus, phylogenetic analysis based on morphology and behaviour was conducted. 


The character matrix used was adapted from Benjamin (2011), with 78 characters assessed across 


33 taxa. The matrix was constructed using Mesquite and subsequently analysed using TNT. 


Character evolution was determined using WinClada and MacClade. Scanning electron pictures 


of specimen and drawings of the sexual organs were used to redescribe the species. The 


redescription includes that P. Salticiformis has a prominent paracymbium that surrounds the 


retrolateral tibial apophysis, with all legs being of similar length. In addition, the anterior eye 


region projects beyond the clypeus. The eye tubercles are joined together. Finally, P. salticiformis 


have spoon shaped claw tuft setae. The resulting phylogenetic tree hypothesises the placement of 


the genus Pagida within Thomisidea as sister to Stiphropus and Apyretina, thus negating its 


elevation to family level. The characters supporting this placement are the oval tegulum, the lack 


of leg spines, the fused metatarsus-tarsus joint and the tarsus being longer than the metatarsus. 


 


This study was funded by the Institute of Fundamental Studies 
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The butterfly fauna of Sri Lanka is enumerated as 245 species of which 26 species are endemic 


and 41 % are listed as threatened. Therefore, in view of conserving the butterfly fauna, it is 


important to record the species present in different parts of the country. The present study was 


conducted with the objective of recording the species diversity and abundance of butterflies in 


the Kaudulla National Park (KNP) from January to May 2013. Two sites were selected viz. 


entrance area and the roadside within the forest. A linear transect of 250 m each was selected at 


each site for sampling, all sighted butterflies were recorded and identified and counting was 


carried out once a week from 7.00 am to 5.00 pm on hourly basis and 15 minutes was spent per 


hour per site. The Shannon index (H’) was used to compare the diversity of butterfly species 


within sites. The student t-test was used to test the significance of the variation in the number of 


butterfly species between sites. 


Twenty three different species of butterflies were identified belonging to four families viz. 


Nymphalidae, Papilionidae, Pieridae and Lycaenidae and each represented by 12, 6, 3 and 2 


species respectively. Out of the species recorded, three species namely Ceylon rose (Pachliopta 


jophon), Ceylon tree nymph (Idea iasonia) and Jewel four ring (Ypthima singala) are endemic to 


the country while Ceylon tree nymph  and Blue glassy tiger(Ideopsis similis) were species listed 


under vulnerable category during the National Red listing 2012. The number of species recorded 


along the roadside within the forest (H’= 2.2363) was greater than in the entrance area         


(H’=1.7363). The Lesser grass blue (Zizina otis) (41.06 %) and Jewel four rings (Ypthima singala) 


(25.18 %) were the most abundant species in both sites while the Ceylon tree nymp( Idea iasonia 


) ( 0.017 %) and Sri Lanka bird wing (Troides darsius) (0.026 %) were the rarest. The census 


indicates a gradual increase in both species diversity and abundance from January to April with a 


peak in April, followed by a sharp decline in May. In KNP, a gradual decrease in rainfall (0 – 


88.4 mm) and gradual increase in temperature (24 – 31.5 0C) was recorded from January to May 


while sudden increase in wind speed (8.126 Km/hour) was recorded in May. This led to the 


disappearance of the annual green vegetation in May and this could be attributed for low 


abundance of butterflies in May.  Kaudulla National Park is a popular destination for elephants 


and it could further be promoted as a butterfly destination in April, which is the off season of 


elephants.  
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It is now common knowledge that climate change is real and there will be long term changes in 


temperatures, precipitation, humidity etc. These changes undoubtedly have a marked impact on 


agricultural activities. Traditionally, effect of such variables on agriculture is measured by using 


crop production models. However, in view that such abstract models does not take behavioural 


changes of households have prompted researchers to criticize such techniques stating that such 


models over estimate adverse impacts of climate changes. Previous researches have reported that 


rural households in Africa, developing Asia and Latin America derive 40-45 %, 30 %, and 40 % 


of their income respectively from non-agricultural sources. Thus, agricultural households may 


have developed different livelihood strategies as an adaptation to climate change. Data from the 


Income and Expenditure Survey conducted by the Department of Census and Statistics was used 


to assess whether climate change impacts livelihood choice of farmers. The survey contained 


details of 4861 famers. First, six livelihood groups were identified from a cluster analysis using 


income shares of famers. These six groups were then related to climate normals in a multinomial 


logistic framework controlling for other socioeconomic variables that may influence the 


livelihood choice of farmers.  Results reveal that livelihood choices are sensitive to climate. 


Minimum and maximum temperatures and rainfall have a significant non-linear impact on the 


choice of livelihoods. Therefore, in predicting impact of climate change on smallholder 


agriculture, possible adaptations in terms of livelihood diversity need to be considered and if not 


such predictions may over estimate adverse impacts. 


 


This work has been undertaken with the financial support of the South Asian Network for 


Development and Environmental Economics (SANDEE) and its sponsors. Technical support and 


guidance have been provided by several SANDEE resource persons and peers during the course 


of the research 
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Arsenic  in  natural  water  sources  is  a  major  environmental  concern  in  modern  world.  It  


has  been  found  that  consuming  water  contaminated  with  arsenic  may lead to many health  


problems  in  humans.  The  current  analytical  methods  for  the  determination  of  arsenic  in  


natural  water  sources  require  sophisticated  and  expensive  instrumentation  and  skilled  


personnel. Therefore  developing  countries  such  as  Sri  Lanka  with  limited  resources  should  


pay  more  attention  in  search  of  new  methods  that  avoid  the  use  of  expensive  


instrumentation. A paper-based  analytical  device  for  the  detection  of  arsenic  level  in  


natural  water  sources  is  proposed as a  better  solution  for the detection of arsenic in water 


samples.  This proposed method is a quick, portable, and on-site qualitative method for the 


detection of arsenic. The microfluidic devise was developed with chromatographic paper by 


creating channels with wax. One-end of these channels were treated with a  colour  reagent  that  


changes  its  colour  rapidly  upon  the  addition  of  a  microliter  volume  of  water  


contaminated  with  arsenic.  After the  colour  is developed,  the  test  zone  was  scanned  to  


obtain  an  image  which  was  then  imported  to  a  computer.   Mean  colour  intensity  of  the  


test  zone was obtained using an image editing software where  the  pixel  value  is  related  to   


arsenic  concentration.  Resultant colour intensity was compared with a calibration plot produced 


with standard arsenic solutions using the same method. This  method  has  a  minimum  


detection  limit  of  1  ppm arsenic in water. These results were validated using atomic adsorption 


spectrophotometric method.  Therefore  the  technique  developed  in  this  research  project  


provides  a  rapid,  easy  and  economical method with a considerable detection  limit  for  


arsenic. 
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Urban geography is a recently developed branch of human geography dealing with the study of 


compact non-agricultural settlements, mainly in towns and cities. Latur city is one of the fast 


growing cities in Aurangabad division in Maharashtra and to-date no systematic study has been 


done on urban geography. In the light of this situation this study was undertaken by the authors. 


Both primary and secondary data were collected for the study and the morphology of Latur city 


was analysed. The urban land of Latur has been put to various uses like agriculture, housing, 


roads, commercial buildings, public establishments, industries, education, recreation and health 


purposes, in the order of importance. The maximum utilization for commercial purposes is met 


with in Sector No. I. It is followed by Sector No. IV. The present investigation reveals that Latur is 


quite peculiar in many respects as out of total of 3255.95 hectares of urban land 575.93 hectares 


or 17.69% are utilized for various other purposes. When the various uses are critically 


diagnosed, 24.52 hectares is residential. It is followed by the industrial areas which occupies 


281.97 hectares or 8.66% of the total area. This is the second largest utilization, only next to the 


vacant areas. When types of utilization are considered individually, maximum percentage of 


residential land is being concentrated in Sector No. 139.13 hectare followed by Sector No. X and 


IX as second and third respectively. The maximum utilization for commercial purposes is met 


with in Sector No. I of the total urban land. It is followed by Sector No. IV. 
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At present the excessive use of polythene has contributed to the issue of environmental pollution. 


Hence, it is vital to find applications for used polythene. This would lessen the negative impact 


on the environment. The study mainly focused on reusing polythene bags as yarns and the 


possibilities of using polythene yarns for handloom textile in a creative manner. The research 


problem was how to reuse poly bags and reduce environmental pollution. Main aim of the study 


was investigating the possibility of using polythene yarns for handloom textiles. A questionnaire 


survey was conducted (age between 18 to 45) to obtain data related to the attitudes of the 


consumers using polythene yarn, and the present state in the handloom market. Additionally, 


experimentation results were used as the primary data while using books, electronic journals and 


databases as secondary data. Both qualitative and quantitative methods were used to analyse the 


data. The results revealed that the textiles woven by using polythene yarns were more flexible, 


strong, comparatively higher in quality and finish, and was easy to handle in weaving. It is also 


evident that poly bag yarns and cotton yarns together generate interesting textures that could be 


appropriately used in book covers, jewellery, table covers, table mats, wall hangings, bags, 


shoes, accessorized garments and other ornamentations. The test result proved that thicker yarns 


absorb more liquid while thinner yarns limit the absorbency resulting higher finishing quality of 


end fabric. Moreover, the questionnaire survey revealed that 53 % of consumers were in need of 


a “change” in the accessories done by handloom and out of them 61 % agreed using handloom 


textiles with poly bag yarns. This research study open up avenues to explore recycling poly bags 


and polythene as yarn in handloom textiles in a creative way to reduce environmental pollution. 
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Microbial communities that exist on coral mucus provide useful information on changes in the 


reef environment. Previous studies showed that the addition of labile carbon kill corals by 


activation of coral associated microbes, however the causal relationship to coral health and 


diseases remain unknown. With the objective of understanding general trends of microbial 


response to carbon sources associated to coral mucus, we incubated healthy coral mucus in 


Biolog Eco PlateTM. Coral mucus samples were collected from Acropora formosa (MACR) and 


Pocillopora damicornis (MPCL) from Polhena fringing coral reef located south coast of Sri Lanka 


and colour development was noted over five incubation days. Results from colour development 


observations showed that relative response to coral mucus microbes for 31 most useful carbon 


sources. Colour development indicated that six carbon sources for MACR (Pyruvic Acid Methyl 


Ester, L-Asparagine, D-Mannitol,α-Cyclodextrin, N-Acetyl-D-Glucosamine, L-Threonine) and 


three carbon sources for MPCL (Pyruvic Acid Methyl Ester, D-Mannitol, N-Acetyl-D-Glucosamine) 


were dominant. There were no significant differences between mean colour developments for 


mucus collected from MACR and MPCL. The findings from the present study lead to more detail 


studies on the microbial activity associated to coral mucus in Polhena coral reef. 
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Environmental planning is a process of identifying, assessing and coming up with solutions to 


environmental issues to improve the quality of the environment and the health and welfare of 


people. When exploring village environment of the North Central Dry Zone, various natural and 


manmade hazards can be found easily. These hazards could results in the destruction of life, 


property and livelihoods of the community and it could create disasters to the society. Though 


there is national level effort to manage hazards, there is no village based hazards identification 


and management system in Sri Lanka. Hence, this research attempted to introduce village level 


environmental planning concept so that communities understand their own environmental 


hazards and propose solutions. Trails were carried out in a dry zone village called Diulwewa in 


the Thirappane Divisional Secretariat area of North Central province. Thirty households were 


selected randomly and questionnaire based survey, group discussions and field observation were 


used in data collection.  Data were analyzed using MS Excel and SPSS Software packages. 


Droughts, drinking water problems, elephant attacks, poverty, lack of external relations, were 


some identified hazards. It also emerged that relevant government officers do not pay attention to 


these hazards while dealing with villagers. There is no village based planning team and if it is 


established there is a high possibility to overcome some hazards faced by villagers. Therefore, it 


is essential to establish and make aware about village environmental planning concept in          


Sri Lanka. 
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Climate is the most crucial factor that impacts species function. Seasonal temperature variations 


influence species tolerance, adaptation, feeding, migration, reproduction and niche. Leeches that 


belong to Phylum Annelida especially live in wet and fresh water environments. The study area, 


i.e. UdawattaKele Sanctuary, is situated in the wet zone and receives monsoon showers from 


May to September.The objective of this paper is to determine how seasonal temperature 


variations impact two selected types of leaches around the ‘Raja pokuna’ and along the 


‘Sindunuela’ in the UdawattaKele forest area. Research methodology was based on the primary 


data collection method. Data were obtained in April (Sunny day) and June (Rainy day) in 2013 


from six selected 2 m x 2 m plots in each of the sites ‘Raja pokuna’ and ‘Sindunuela’ in 


UdawattaKele. Techniques such as surface interpolation and time-series analysis were used in 


addition to GIS to achieve the objectives. According to the study, in three 2 m x 2 m plots the 


number of earth worms (Oligochaetes) were 18, 12 and 27 and blood suckers (Hirudinea) were 


03, 10 and 02 around the ‘Raja pokuna’ in April. In June, the species numbers were very high 


due to continuous rain and darkness and the number of the earthworms were nearly 550, 400 


and 600 and the blood suckers were 900, 750 and 1050 around the ‘Raja pokuna’. In 


‘Sindunuela’ it appears that the species numbers were almost of the same pattern. In three 2m x 


2m plots the   number of earthworms were 05, 13 and 21 and blood suckers were 02, 07 and 00 


around the ‘Raja pokuna’ in April. In June, the number of earthworms was nearly 1100, 750 and 


9500 and blood suckers were 750, 800 and 900 around the ‘Raja pokuna’. 


 


Keywords: Climate, Leaches, UdawattaKele 







Proceedings of the Wayamba University International Conference, Sri Lanka, 29 - 30 August 2014 


 


73 


FLORAL REWARDS OF SOME SELECTED ORNAMENTAL THUNBERGIA SPECIES 


J.M.N.H. Jayasundera and K. Yakandawala  


Department of Horticulture and Landscape Gardening, Faculty of Agriculture and  Plantation 
Management, Wayamba University of Sri Lanka, Makandura, Gonawila (NWP) 


Corresponding author: yakandawalakapila@gmail.com 


 
Substantial declines in abundance and diversity of pollinators have been widely documented and 


the loss of pollinators is likely to have serious consequences for biodiversity and crop 


production. This has led to the development of various strategies to restore pollinator abundance 


and diversity. One strategy that has been tried with considerable success is the provision of floral 


resources for pollinators. Flowering plants used in landscaping can be successfully used to 


provide floral resources. Therefore, the present study was conducted with the objective of the 


identification of floral rewards and animal visitation of three popular ornamental Thunbergia 


species viz. T. grandiflora, T. grandiflora ‘Alba’ and T. erecta. Thirty flower buds per species were 


selected and floral level phenology, nectar production and animal visitation patterns were 


investigated. All flowers start to open during the midnight and reach the fully bloomed stage in 


the morning. Duration of the flowers of both T. grandiflora species was 35 hours while it was 10 


hours in T. erecta.  Peak nectar production time for T. grandiflora with violet-blue flowers was at 


5.00 pm followed by peak visitation of Carpenter bees (Xylocopa spp.), with another peak 


visitation of both Carpenter bees and Stripped squirrels at 8.00 am. In T. grandiflora ‘Alba’, peak 


nectar production time was 8.00 am and only Stripped squirrels that damaged the corolla to rob 


nectar visited flowers. Peak nectar production time for T. erecta was at 1.00 pm and Small 


branded shift butterfly with peak visitations at 9.00 - 10.00 am and 3.00 – 4.00 pm, and Blue 


banded bee species with peak visitations at 7.00 - 8.00 am and 2.00 - 3.00 pm were observed as 


visitors.  However, no floral visitors were observed in T. grandiflora ‘Alba’ except nectar robbers 


(Stripped squirrels). The highest damage of 70% to the flowers was recorded in T. grandiflora 


while lowest (25%) was recorded in T. erecta. Compared to other species, a significantly higher 


nectar volume (11.6 ± 0.28 μl), sugar concentration (50.05 ± 0.36 %) and energetic value 


(257.37 ± 4.56 cal) was recorded in T. grandiflora while significantly lower values were 


recorded in T. erecta. Hence, best floral rewards are offered by T. grandiflora with violet flowers 


compared to other two species and it can be promoted in landscaping to provide floral resources. 
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Municipal solid waste management is one of the critical issues faced by all developing countries 


including Sri Lanka. Open dumping of non-segregated solid waste is commonly practiced in 


many such countries due to numerous limitations. One of the main outcomes due to open 


dumping is generation of leachate which contains number of contaminants such as Nitrogen, 


Organic and Inorganic Carbon, heavy metals, colloids, suspended and dissolved solids etc. Open 


dumps do not have leachate collection and treatment systems, hence highly polluted leachate is 


naturally gravitated and contaminates the natural water bodies which could pose serious threats 


to all living organisms. In the present study the removal of turbidity, colour, total nitrogen (TN), 


total organic carbon (TOC) and total inorganic carbon (TIC) of leachate collected from Gohagoda 


open dump in Katugasthota area which is maintained by Kandy Municipal Council was 


investigated. Commercially available alum (KAl (SO4)2.12H2O) was used as a coagulant. 


Experiment conducted with the aid of jar test apparatus revealed that all above parameters can be 


successfully removed by coagulation and flocculation and further, it showed that the initial pH of 


leachate can greatly alter the treatment efficiency. The best turbidity removal efficiency of 85% 


was achieved with 15.2 g/l alum dosage for leachate having an initial turbidity of 180 NTU at an 


initial pH of 8. This study further showed that the optimum removal efficiencies of colour, TOC 


and TIC are more than 88, 53 and 64 % respectively. Optimum alum dosage and best pH varied 


significantly for each constituent. But considering the overall results exposed throughout the 


research indicate that coagulation and flocculation is an effective treatment method to remove 


above pollutants.  
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Attraction of the destination county is one of the major stimulating forces to the international 


tourism industry in any country. Therefore, identifying significant attractions for international 


tourist arrivals to Sri Lanka has immense importance to the growth of tourism industry. Primary 


objective of the study was to find out significant attractions to the international tourism demand 


and secondary objective was to model international tourism demand on attractions of Sri Lanka. 


Dependent variable is “Demand of international tourist to Sri Lanka”. Independent variables are, 


attractions of climate, landscape, beaches, hill country, water bodies, wildlife, archaeological 


sites, cultural events and festivals, religious monuments and sites, herbal and indigenous 


products and services, gems and jewellery, local handicrafts and hospitality of people. Data 


collected by the author for another study was utilized for the present study. An international 


tourist who completed the visit to Sri Lanka was the target group of the study and the sample size 


was 137. Data collection period was 12th June to 12th July 2012. All the variables were measured 


by Liker five scales. Twelve hypotheses were tested in the study by Ordinal Logistic Regression 


analysis. P values of Log Likelihood G, Pearson test and the Deviance test reveal that attractions 


of beaches, hill country and hospitality of people have significant associations with tourism 


demand. Therefore, Logistic regression was run again with significant variables and identified the 


best fitting model which has significant P values; Log Likelihood G (p=0.000), Pearson test 


(p=0.550) and the Deviance test (p=0.956). Surprisingly, the unique attractions of Sri Lanka 


namely attraction of climate, water bodies, world heritage sites, cultural events, religious 


monuments, herbal and indigenous products, gems, jewellery and local handicrafts were not 


significant. It shows that some of the Sri Lankan unique attractions are not promoted properly to 


gain the optimum benefits from the industry. Therefore, policies should be formulated to create 


new demand for unique attractions which were not significant in the study. It is recommended to 


do further studies on identifying more attractions in Sri Lanka which will pave the path for a 


sustainable tourism industry. 
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Environment is a key factor for all living beings on the earth and it plays a major role in providing 


a better healthy background for them. Currently we can see the environment has been abused in 


different ways and the ecological balance has been affected in larger context. In this scenario 


noise pollution is a cardinal environmental pollution in Sri Lanka. Naturally the environment 


itself has its natural neutral noise limits. But presently because of human activities these natural 


limits have been violated and gone beyond those natural standards. The human ear can respond 


only to the sound waves within the frequency range of 20 - 2000 Hz. Usually the frequency 


range of our speech is between 100 to 6000 Hz. It is obvious that the noise has become a 


cardinal environment polluter in Sri Lanka. Therefore, author seeks to ascertain the laws relating 


to noise pollution in Sri Lanka and assess the status of such laws and regulations in reducing 


noise pollution in Sri Lanka. Further relevant laws in United Kingdom are reviewed to propose a 


practical legal system to prevent noise pollution in Sri Lanka. This research is based on secondary 


data and conducted as a literature review, which includes law journals, articles, Supreme Court 


decisions, environmental regulations and legislations. Central Environment Authority, under 


National Environmental Act No 47 of 1980 introduced certain rules and regulations to control 


industrial noise and community noise. Gazette notifications in 1996, 2007 and 2011 are utmost 


importance and also bestowing to the gazette notification issued by the Transport Ministry on 


April 27, 2012 the police can take legal action on vehicle horns that exceed the stipulated 


decibels. The fine is between Rs. 3000 - 5000. Sometimes this fine is inadequate to stop this. 


Furthermore, it is evident that the major noise pollution in our country occurs around 


commercial locations, mobile noise makers, public address systems, household activities and 


entertainment events. A recent assessment has identified motor vehicles as the leading noise 


polluters in Sri Lanka. Some vehicle owners intentionally replace the factory fitted vehicle horns 


with louder air horns and also change the silencer to enhance the vehicle noise. Basically though 


we have laws, still we can feel the noise pollution in Sri Lanka, especially in town areas. 


Principally this is because of lack of awareness about certain standards in our country, lack of 


machinery to measure the noise limits and errors in implementing laws.      
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Bio-fertilizer is  a specific or a group of beneficial microorganisms (bacteria, algae and fungi) for 


enhancing the productivity of soil either by fixing atmospheric nitrogen or by solubilising soil 


phosphorus or by stimulating plant growth through synthesis of growth promoting substances. 


Indiscriminate use of synthetic fertilizers has led to the pollution and contamination of the soil 


and water, destroyed micro-organisms and friendly insects, making the crops more prone to 


diseases and reduced soil fertility. Bio-fertilizers are eco-friendly organic agro-input and more 


cost-effective than chemical fertilizers. Bio fertilizers are well recognized as an important 


component of integrated plant nutrient management for sustainable agriculture.  Sesbania rostrata 


and Crotalaria juncea are important bio fertilizers to improve soil fertility and reduce 


environmental pollution. A research was carried out in laboratory and field from June 2011 to 


September 2012 to study the role of bio fertilizer in agricultural fields.  Random Completely 


Block Design (RCBD) was used with nine treatments and three replicates. The bio fertilizer (S. 


rostrata and C. juncea) were incorporated manually into soil before 14 days of planting.  The 


treatments (T2 – T9 ) plot were  fertilized with urea, S. rostrata and C. juncea  and its combinations 


at the equivalence of  6.21 g total N per m2 . Onion bulb (Vethalam variety) was planted fourteen 


days after incorporation of bio fertilizer with spacing of 10 cm x 10 cm in a plot size of 1 m2. The 


soil samples were collected after harvesting of crops to measure the pH, EC, CEC, total Carbon, 


organic matter content, NO3
- N and NH4


– N. Statistical analysis was carried out using SAS 


package (version 9.0) and mean separation was done by Duncan’s mean separation. Nitrate 


losses were significantly (P=0.022) different from each treatments and the highest amount of loss 


was observed in Urea treatment (17.54 mg), compared with S. rostrata (15.34 mg), and C.  


Juncea (11.2 mg) from leaching column experiment. Incorporation of bio fertilizer with inorganic 


fertilizer significantly increased organic matter content, CEC (urea 25.8, S. rostrata 32 and C.  


juncea 32.8 C mol),  NH4
- N  and NO3


- N retention ability in top  soil  than inorganic fertilizer 


alone in the field.  Nitrate nitrogen in below root zone (15 - 30 cm) was higher in inorganic 


fertilizer application alone than in combination of inorganic N and bio fertilizer added plots.  


Hence, bio fertilizer reduced nitrate pollution in ground water and improved soil fertility. 
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In some mangroves, seed germination is replaced by vivipary which is the germination of a seed 


in a fruit while attached to the parent tree resulting in a propagule. Mangrove propagules store 


food enabling them to keep healthy for a long time after they drop from the mother plant and 


while floating with the tides or currents. However, in contrast to the seed dormancy, vivipary or 


propagule dependency in mangroves has received surprisingly a little attention. Hence, no data 


are available at least to say how long a mangrove propagule can support a seedling, despite its 


importance in mangrove restoration efforts as well as understanding the mangrove physiology. 


This study is an initial attempt to fill that void. Two viviparous species, Rhizophora apiculata and 


Rhizophora mucronata, having larger propagules and hence commonly used in replanting 


programmes, were selected for the study. The salinity regimes were selected based on the 


naturally occurring salinity ranges in lagoons and estuaries in Sri Lanka. Mature propagules were 


planted in plastic pots with a prepared soil mixture and maintained in the greenhouse under 


three contrasting salinities (Low-5 psu, moderate -15 psu and high -30 psu) separately over a 20 


weeks period. The content of carbohydrate foods (starch) in the propagule was also monitored 


over the 20 week period. In both species, the concentration of starch in the propagules reduced 


up to the 9th week. After the 9th week, the starch content in the propagules of R. mucronata, 


started to increase slowly while that of R. apiculata continued to reduce but at a much lower rate. 


However, in both species, starch concentration was well-maintained in the moderately salinity 


regime and remained highest at the end of the study. Moreover, starch usage (or starch reduction 


rate) was significantly higher in R. apiculata (8.5x10-6 molL-1week-1 (SD+/- 1.1x10-6) than in R. 


Mucronata (5.7x10-6 molL-1week-1 (SD+/- 0.9x10-6). Based on the variation of stored food (starch 


concentration),  R. mucronata may perform better in restoration fields as it nourishes the 


propagule for a relatively longer period while keeping starch concentration to a set point by 


maintaining optimum starch usage rate. 
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Protecting biodiversity is considered as a main challenge faced by developing countries in the 


modern globalized context, owing to the richness of biodiversity that prevails in such countries. 


In particular, the genetic materials unique to such countries seem to have been misappropriated 


by interested parties from other parts of the world. Sri Lanka is no exception in this regard. The 


research problem is why such misappropriation would take place in spite of various legal and 


regulatory frameworks that have been put in place in order to prohibit such activities. The 


objective of the research is to explore alternative approaches that would ensure effective 


protection of biodiversity in developing countries. Quantitative research methodology was used, 


whereby a comparative analysis of legal and regulatory frameworks at the national and 


international level was made regarding developing countries in order to identify the existing 


mechanisms for protecting biodiversity and the possible alternative regimes that would ensure 


protection of biodiversity in such countries. The study revealed that consumer law would provide 


a possible alternative legal regime for protecting biodiversity, if it is to operate alongside other 


legal regimes such as intellectual property law. Further, protecting biodiversity through consumer 


law would be a feasible venture, since both branches of law seem to address identical concerns 


in the long run. The attributes of consumer law could be creatively utilized in order to control 


the activities of various entities that may have a negative impact upon biodiversity. Furthermore, 


consumer law facilitates activism on the part of consumers to take action regarding matters that 


affect them as consumers. Utilization of consumer law to protect biodiversity has the added 


advantage of procuring popular support for preserving biodiversity, coupled with an awareness 


regarding the implications of loss or lack of biodiversity. In fact, it is seen that consumer 


organisations, whose excessive activism which predominates the international consumer 


landscape, have taken initiatives to ensure preservation of biodiversity. Therefore it is concluded 


that the attributes of consumer law has the potential to provide an effective alternative legal 


regime to preserve biodiversity in developing countries. 
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Petroleum hydrocarbon (PH) contamination of soil has become one of the emerging 


environmental issues on the Earth. As highly toxic chemicals for biota are in petroleum as a 


mixture, efficient phytotoxicity assessment of PH contaminated soil is considered as highly 


important in the characterization of ecological risk which is vital in the management of 


contaminated sites. Microcalorimetry plays a significant role with its thermodynamic capacity 


across a broad range of environmental research fields. Although it has been applied to study the 


metabolic process of plants, not enough attention has been turned towards the applicability in 


the phytotoxicity assessments. The objective of the present study was to explore the applicability 


of microcalorimetry as a tool in the phytotoxicity assessment of PH contaminated soil. According 


to the standard methods (ISO, OECD), seeds (10 seeds per replicate, n=3) of the selected 


species, Lactuca sativa and Zea mays were incubated in pH contaminated soils with different 


contamination levels (1, 1.5, 2 and 2.5 % w/w PH respectively) and uncontaminated soil. 


Following the respective incubation periods, metabolic heat emission rate (MHER) of germinated 


seeds of each species was measured as the heat production rate (μW 0.1 g−1 DW) over 24 h at 


280C, using a microcalorimeter. The calculated percentage of metabolic heat emission rate 


inhibition (MHERI) was considered as a toxicity end point and compared with the measured 


inhibition of seed germination and root elongation as typical toxicity end points from the selected 


species.  The microcalorimetric analysis shows that the dose dependant impact on seedlings due 


to the imposed phytotoxicity of tested soil is Z. mays < L. sativa. This is in complete agreement 


with the order of susceptibility of the tested species to the measured phytotoxicity of PH 


contaminated soil on the basis of considered typical toxicity end points. Therefore, considering 


both obtained results and the simplicity of the non destructive experimental procedure, 


microcalorimetry can be an efficient tool to assess the phytotoxicity of PH contaminated soil. The 


finding of this study will be highly important in planning phytotoxicity assessment for PH 


contaminated soils and screening species for phytoremediation program. 
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Air pollution is a growing environmental concern in major cities across the world and the 


presence of atmospheric particles in air is of considerable concern for public health. Urban trees 


can be used to reduce air pollution caused by particle matter.  However, little information is 


available on suitable trees which can be used to intercept particulates present in the air. Thus, the 


objective of this study was to identify potential roadside trees that could be used to effectively 


reduce particles present in air. Six roadside trees viz. Terminalia arjuna, Azadirecta indica, 


Tamarindus indicus, Khaya senegalensis, Thevetia peruviana and Cassia spp. along the Puttalam 


Kurunagala main road were selected for the study. Quantitative morphological characters (viz. 


petiole length, inter nodal distance, length and width of leaf, leaf hair length and hair density) 


and qualitative morphological characters (viz. leaf arrangement, orientation, folding, pubescence 


and venation) which contribute to the particle interception were studied in detail. The 


quantitative data were subjected to ANOVA with Statistical Analysis System (SAS). Qualitative 


and quantitative morphological characters varied among species and a significant difference (P< 


0.05) was observed among trees for quantitative characters. Previous studies confirmed the 


presence of a dense canopy and coarse leaf texture contributes positively in the mitigation of air 


borne particle and it was interesting to note that T. arjuna and Cassia spp. possessed the highest 


number of morphological characters that contributes to a dense canopy and a coarse leaf texture. 


T. arjuna has shorter petioles and semi erect leaf orientation that contribute towards a dense 


canopy while crenate leaf margin increases the effective surface area available to trap particles. 


Whereas the presence of hairs on both leaf surfaces, longer hairs and prominent venation 


contribute towards a coarse leaf texture. In Cassia spp, spiral leaf arrangement, semi erect leaf 


orientation and carinate leaf folding contribute towards a dense canopy. Whereas the presence of 


hairs on lower leaf surface, longer hairs and prominent venation contribute towards a coarse leaf 


texture. Therefore, based on morphological studies, T. arjuna and Cassia spp. can be 


recommended over other species studied for roadside planting to mitigate air pollution caused by 


airborne particle matter. 
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Among naturally occurring plants in Sri Lanka, rush and reed plants play a key role in traditional 


craft industry, in making mats, bins, baskets and other products. The use of various plant parts 


and natural dyes based on folk wisdom is a part of the heritage of traditional craft industry in Sri 


Lanka. As a part of a program in conserving natural resources and biodiversity, the 


nongovernmental organisation, “Gamagedara” or committee for people’s right which is involved 


in activities related to traditional rush and reed craft items in Sri Lanka and working for the 


community development of the people engaged in traditional rush and reed craft industry, 


conducted a research program to identify, rush and reed plants used in the traditional craft 


industry in Sri Lanka. Sixteen plant species which are used as raw materials for different 


traditional craft items, have been collected from the twenty five administrative districts in the 


country. These natural plants have being utilized for over thousand years   by the local 


communities who were engaged in traditional craft industry. Collected plants have different 


common \vernacular names especially in two main local languages of Sinhala and Tamil. Rush 


and reed plants (families of Cyperaceae and Typhaceae respectively) which are used for weaving 


mats and baskets are commonly named as ‘Pan’ in Sinhala language and as ‘Pan pul‘ in Tamil 


language. Collected plants\breeding materials   are maintained at the centre, ‘Gamagedara’, 


Horana, Sri Lanka as an ‘ex situ’ germplasm collection and characterized for their morphological 


differences during the period of January 2012 to September 2013 with the help of National 


Herbarium, Royal Botanic Garden, Peradeniya, Sri Lanka. The morphology of rush and reed 


plants were observed and studied for their variation in height, leaf characters, roots, rhizome, 


floral structure, tillering and stem structure. A dried specimen of each plant species was made 


and used for comparing them with herbarium specimens. Out of the sixteen collected plants, 


fourteen specimens (14) were taxonomically identified comparing them with herbarium 


specimens at the National Herbarium, Royal Botanic Garden, Peradeniya, Sri Lanka. Aerial stem 


or culm of reed/rush plants (eleven species) and leaf stalk (three species) were found to be the 


raw materials for traditional craft items studied. Fourteen plant species belonged to twelve (12) 


genera and two families, as Cyperus corymbosus, C. haspan, C. alternifolius, C. pangorei, C. 


kyllingia, Schoenoplectus grossus, S. auriculatus, Eleocharis dulcis, Scleria poaeformis, 


Fimbristylis dichotomy, F. triflora, Rhynchospora corymbosa, Lepironia articulate and Typha 


angustifolia. 
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The Oonopid spider genus Ischnothyreus was established by Simon (1891). It currently contains 


23 species distributed in Asia, Australia and the Seychelles. Two species have been recorded in 


Sri Lanka: Ischnothyreus bipartitus (Simon, 1893) and Ischnothyreus lymphaseus (Simon, 1893). 


Both species are known only from their original descriptions. The genus Ischnothyreus is 


diagnosed by the presence of the following characters: prominent spines in leg I and II, relatively 


large eyes compared to other Oonopid spiders and eyes forming a ring touching each other. 


Males of this genus are easily identified by their heavily sclerotized palp. The main aim of this 


project was to re-describe and reassess the recorded Ischnothyreus species to verify the genus’ 


true diversity in Sri Lanka. In addition, female I. Bipartitus and I. lymphaseus have recently been 


collected for the first time in Sri Lanka. Thus, a secondary aim of the project was to analyse and 


describe the morphological features of these specimens. Sample collection was conducted in 


thirty seven sites within fourteen districts in Sri Lanka, including eight provinces except Northern 


Province between 2009 and 2014. Specimens were collected by sifting litter using a random 


sampling method. The spiders were preserved in 70 % ethanol and then identified using Platnick 


et al. (2012). Of the 226 specimens collected, fourteen (eight males and six females) belonged to 


the genus Ischnothyreus. These Ischnothyreus specimens were collected at only three sites in two 


districts: Ethagala in Kurunagala district and Udawattakelle and Dothalugala in the Kandy district. 


Type material: Holotype: Specimen (IFS_Oon_097), Male, Kandy district, Udawattakelle, 


07017/57//N, 80038/29//E, 21-VIII-2012, leg. S.P.Benjamin. Paratypes: seven males and one 


female. Total length 1.44 mm. Carapace and dorsal scutum brown colour and legs are light 


brown colour. Eyes are well-developed, anterior lateral eyes touch with posterior lateral eyes. 


Spines are present only in leg I, II, and legs III-IV spineless. Palp is strongly sclerotized, bulb is 


elongated, and cymbium is not fused with rounded bulb. The embolus is shorter and bears a long 


distal extension. According to available information, the male specimen (Oon_097) is more 


similar to I. lymphaseus. Future work will focus on the description of female specimens and the 


re-description of male specimens, as well as the generation of molecular sequence data for 


phylogenetic analysis. 


 


This study is funded by the Institute of Fundamental Studies  
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Kandawala Lake is a shallow urban manmade lake located at Ratmalana area, about 17 km south 


of Colombo, Sri Lanka. The lake was constructed in 1920’s and it served as a water source for 


agricultural, domestic and commercial purposes, a retaining place for flood water during wet 


season and a breading place for birds and other aquatic life forms. However, the lake had been 


highly polluted during last decades due to effluent discharges from domestic and industrial 


establishments around the lake, resulting in eutrophic conditions with the growth of algae and 


sedimentation of the lake, proliferation of aquatic plants hence, confining the utilization of lake 


water. Therefore, restoration of the lake was done by dredging, strengthening the bank and 


managing the wastewater effluents from surrounding industrial and domestic establishments. The 


restoration was done by Sri Lanka Land Reclamation Development Corporation from January to 


November 2013. The objectives of this study were to measure the water quality characteristics 


before and after the restoration of the lake and to determine suitability of the lake for water for 


recreational activities. The water quality data were first measured in 2004 at the Environmental 


Engineering laboratory of Kotelawala Defence University. The data were collected at three 


different locations of the lake and the average values of BOD, pH, turbidity, temperature, and 


dissolved Oxygen were 60 mg/L, 9.5, 83.9 NTU, 31.6 °C, and 3.1 mg/L respectively. The quality 


of water was again measured in 2013 after the restoration of the Lake and the average values 


were 24 mg/L (BOD), 7.6 (pH), 91.3 NTU (turbidity), 32.5 °C (temperature) and 83.8 mg/L (DO), 


respectively. The results of water quality tests before and after the restoration of the Lake revealed 


that the quality of water has increased significantly and they were within the ambient water 


quality standards for inland surface waters. Hence, the lake can be used for water recreational 


activities after the restoration process. 


 


Keywords: Kandawala Lake, Rehabilitation process, Water quality 


  







Proceedings of the Wayamba University International Conference, Sri Lanka, 29 - 30 August 2014 


 


85 


DETERMINATION OF ACUTE MAMMALIAN TOXICITY IN YELLOW RAIN WATER 


COLLECTED IN DIFFERENT AREAS IN SRI LANKA 


A. Samaranayake, M.G. Thammitiyagodage, M.V.S.C. Pathirage, W.G.S.S.  Kumara and 


R. Karunakaran 


Medical Research Institute, No: 527, Dr.Danister de Silva Mawatha, Colombo 8, Sri Lanka 
Corresponding author: drmayuri.geetha@gmail.com 


 


Coloured rain was observed in different parts of the Island in November to December 2012. As 


public was curious, water samples were sent to the Medical Research Institute for further 


investigations. In order to assess possible toxic effect on mammals it was decided to perform 


microbiological and mammalian toxicity studies using yellow rain water. Samples received from 


red and other coloured rain water was not adequate for investigations. A toxic effect of yellow 


rain water was assessed using laboratory animals. Skin irritation was determined using three 


healthy New Zealand White (NZW) rabbits of which Hair was depleted in their dorsal body area 


(3 cm X 3 cm) and 0.5 mL of yellow rain water was applied over the skin. Untreated area was 


considered as control. Changes were recorded after 3 minute, 1 hr, 3 hrs, 24 hrs, 48 hrs and 72 


hrs. Eye irritation was assessed in NZW rabbits and their eyes were observed before the 


experiment to detect any abnormality. 0.01 mL of yellow rain water sample was inserted in to the 


conjunctival sac and untreated eye was considered as control. To determine the acute oral 


toxicity two month old (150.5 g±15.8) twelve female Wistar rats were allocated to the study. 


Plasma Alanine Amino Transferase (ALT) Aspartate Amino Transferase (AST) and creatinine levels 


were quantified before and after the two groups (treatment and control) of rats were allowed 


adlibitum amount of yellow rain water and normal tap water for two weeks. Moreover, All 


Samples used for toxicity studies were subjected to Escherichia coli colony count. The results 


revealed there were no skin or eye irritations in rabbits. No significant changes were observed in 


body weights, feed or water consumption in rats ingested yellow rain water. Also, there were no 


significant differences in ALT or AST levels compared to baseline value. However, there was a 


significant reduction in serum creatinine levels in test group (p=0.001). E.coli contamination was 


not observed in any of the samples used for toxicological investigations. 


  


Keywords: Mammalian toxicity, Yellow rain water 


  







Proceedings of the Wayamba University International Conference, Sri Lanka, 29 - 30 August 2014 


 


86 


EFFECT OF COCONUT SHELL CHARCOAL ON THE PROPERTIES OF BUTHTHALA 


IRON ORE PELLETS 


D.S. Sampath, P.M.A.K. Udayakantha and S.P. Guluvita 


Department of Material Science and Engineering, Faculty of Engineering, University of 
Moratuwa, Katubedda, Moratuwa, Sri Lanka 


Corresponding author: shanakasampath@gmail.com 


Magnetite found in Buththala area is an iron oxide rich iron ore. It has a purity of 98 % which is 


nearly gangue mineral free. Due to this purity of Buththala iron ore it is not required to perform 


ore preparation. Therefore, powder can be made directly from iron ore and it can be used for 


pelletizing. Objective of this project was extracting iron from Buththala iron ore using a locally 


available coconut shell charcoal, a reducing agent where proportions required for optimum 


extraction was not known for this ore. In this project,, optimization of coconut shell charcoal 


content of Buththala iron ore pellets was done. The pelletizing is done using a mixture of lime 


(CaO), coconut shell charcoal and magnetite. The optimized lime content used was 2 parts for 


100 parts of Magnetite. Pellets were made altering the charcoal content from 4,5,6,7,8 to 9 parts 


of charcoal for 100 parts of Magnetite. Moisture content required was approximately between 7-


10 %. Then combinations were tested to find the optimum charcoal content by measuring 


following variables; sintering temperature, compression strength, apparent porosity and 


maximum weight reduction. Required compression strength was given only by pellets sintering 


in muffle furnace at 13500C. Therefore pellets those are sintered at 13500C could be used for 


further testing. Apparent porosity was in an acceptable level between 25 % - 30 %. Pellets which 


showed the highest early weight reduction was taken as best early weight reduction. The pellets 


containing 5 parts of charcoal for 100 parts of magnetite and sintered at 13500C showed the best 


early reducibility (5.1 %). Compression strength higher than 300 kgF and apparent porosity 


between 25 % - 30 % was also at acceptable level. Therefore, the optimized charcoal content 


was 5 parts of charcoal for 100 parts of magnetite and the optimum sintering temperature was 


13500C for Magnetite found in Buththala. 
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Mangroves thrive in the intertidal zones by the tropical belt, often in sheltered bays, lagoons and 


seas. Indigenous systems of medicine rely on extracts from plants including mangroves. In Jaffna 


peninsula mangroves occupy 18.67 percentage of land and thus have a potential for traditional 


medicine. The objective of the study was to determine the presence of potential mangrove and 


mangrove associate medicinal plants at Anthanar Tidal in Sarasalai North. Field work was carried 


out during January to August 2012. The investigation revealed the presence of 5 species of 


mangroves and 14 species of mangrove associated medicinal plants belonging to 13 families. The 


documented medicinal plant grouping based on morphology revealed the existence of Herbs (2), 


Trees (13), Climbers (1) and Shrubs (3). Based on the usage species were grouped as, whole plant 


(1), leaf (2), bark (10), seed (1), root (6) and latex (1). Out of a total of 19 species, comprising 15 


perennials and 4 biennials, 6 are used for skin diseases, 5 for Rheumatism, 2 for fever and one 


for Diabetic mellitus. Two poisonous plants were also recorded. The thirty years of war, 


displacement and associated pressure on mangrove and mangrove associated medicinal plants 


for firewood and Tsunami have collectively contributed to the destructions of mangrove and 


mangrove associate medicinal plants in Jaffna peninsula. These are considered as threats to 


mangrove and mangrove associate plants in the Jaffna district as we move on to activate the 


propagation of the mangrove plants in the mangal areas. We must take efforts to conserve the 


mangrove and mangrove associate plants thus conserving their medicinal value, and to preserve 


the eco-system. 
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Lagoons are an important part of the cultural landscape of Eastern Sri Lanka. Batticaloa lagoon is 


the largest lagoon in the Eastern province. This lagoon provides livelihood for the fishing 


population in this region. An attempt was made to assess the impact of anthropogenic activities 


like agriculture including shrimp farming, waste water discharge and solid waste disposal on the 


Batticaloa lagoon. A questionnaire survey was conducted with a randomly selected sample of 50 


households who do fishing in the lagoon. The investigation revealed that the high level water 


pollution at lagoon was due to the unplanned disposal of waste from hotels, households, auto 


mobiles service stations, hospitals, municipal wastes, shrimp farming and agriculture. Nearly 86 


percent of the households reported that municipal waste disposal caused pollution to lagoon 


water. Nearly 70 percent of the respondents believed that the agricultural activities caused water 


pollution and as a result a reduction in fish catch was observed. The results indicated that there 


was a significant difference (P<0.01) between the average catch ten years ago (33.1 kg/day) and 


to-day (3.54 kg/day) which is a drop by ten times. Further 35 percent of the respondents reported 


that the lagoon water was polluted due to kitchen waste whereas nearly 10 percent was of the 


view that it was due to shrimp farming. The result clearly indicated that the lagoon was under 


threat from anthropogenic pressure and it is essential to take necessary steps to arrest the 


pollution and to conserve the lagoon for the sustainable livelihood of the dependents. 
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The present study was conducted at resettled places in the Manmunai West Divisional Secretariat 


(DS) Area of Batticaloa District, Sri Lanka to find out the status of household water use and 


sanitation of rural community.  One Hundred and fifty households were selected by random 


sampling method. A questionnaire based survey, field observations and group discussions were 


used to gather information. Collected data were statistically analysed using SPSS. Results showed 


that the socio-economic characteristics of households vary within the DS areas. About 52% of the 


people poses at least primary education and has a basic knowledge on water use and sanitation. 


However, the data also revealed that there were 36% of the household heads without any formal 


education.  Most of the households had access to semi-protected wells (85 %) as the main water 


source and use Aluminium cans with lids (62 %) and plastic jerry cans (33 %) as main water 


storage containers at their houses. Nearly seventy six percentage of the households reported that 


they get good quality water by adopting water treatment practices such as filtering (55 %), boiling 


(37 %) and chlorination (< 4 %). As far as the sanitation and hygiene conditions are concerned, 


23 % of the households in this study area were affected by water borne diseases. About 23 % of 


the resettles are washing the hands with soap after going to toilet and 10 % before consumption 


of food. Approximately, 95 % of the households have the habit of regular hand wash. Soap (89 


%) was the commonest disinfectant material used to wash hands.  Lack of water and poverty 


were the constraints for them to construct and use latrine in their houses. Therefore, it is 


recommended to provide water supply to these people as subsidiary scheme by considering their 


low income level and special attention should be given to use appropriate tools when 


conducting awareness or training programs because of the poor education level of the household 


heads in these resettled area. 
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Groundwater pollution has become a major concern as it reduces the amount of clean water for 


domestic and industrial uses. There are various causes of groundwater pollution of which 


leachate generated from landfill sites is the major source of groundwater contamination in the 


vicinity of dumping sites. An efficient solid waste management system therefore is vital at the 


dumping sites to reduce groundwater deterioration. However, the management strategies differ 


from one place to another. In this context, this study was done at Thirupperunthurai in Batticaloa 


district to assess the impact of existing municipal solid waste dumping site on groundwater 


quality under present management system. The water was sampled from 30 wells in and around 


the dumping site during dry season in the year 2013 to examine the physico-chemical properties 


of groundwater. The pH, TD, EC total hardness, COD, NO3
- , PO4


3-, Copper and Lead were 


determined. The results revealed that pH of groundwater varied from 6.5 – 7.5 which falls under 


acceptable limit. However, other parameters such as EC (263 – 1518 µS/cm), total hardness 


(217– 432 mg/L), TDS (213- 764 mg/L), COD (16– 67 mg/L), NO3
-  (112– 158 mg/L), PO4


3- 


(1.03– 1.42 mg/L), Copper (0.17- 2.2 mg/L) and Lead (0.07- 0.13 mg/L) were in higher range and 


exceeded the permissible limits of drinking water. It was also found that, ground water closer to 


the dumping site showed higher values of the analysed parameters than further away. Therefore, 


it is concluded that groundwater nearby the dump-site at Thirupperunthurai is polluted heavily 


due to contamination of leachate. Hence, immediate measures should be taken by the relevant 


officials to prevent further deterioration of groundwater and the surrounding environment by an 


efficient and proper management of landfill dumping site. 
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The present study was carried out for a contaminated small stream runs through a cluster of line-


houses at a tea estate in beautiful countryside of Sri Lanka, to evaluate the applicability of 


constructed wetland systems for pollution control. After examining the quality of water in the 


stream, the use of subsurface flow constructed wetland systems for stream water purification was 


evaluated by diverting a part of stream water to a Vertical Subsurface Flow (VSSF) and a 


Horizontal Subsurface Flow (HSSF) constructed wetland models of size 8 m x 1 m x 0.6 m 


(Length x Width x Depth). Both wetland units had 10 – 20 mm gravel as the wetland media and 


narrow leaf Cattail (Typha angustifolia) as the wetland vegetation. In order to assess the nitrogen 


removal capacity of the wetland systems, a nitrogen spike was conducted and performance of the 


wetlands was compared at one and two days of Hydraulic Retention Times (HRT). Samples were 


collected from influent and effluent of each wetland system at one week interval over a twelve 


weeks period and Total Coliform (TC), Faecal Coliform (FC), Five-day Biochemical Oxygen 


Demand (BOD5),  NO3
- - N and NH4


+ were analyzed according to the standard methods of water 


and wastewater analysis. Results show that average removal efficiencies of TC, FC, BOD5, NO3
- - 


N, NH4
+ were 86 %, 92 %, 73 %, 52 %, 76 % and 94 %, 89 %, 77 %, 79 %, 48 % for VSSF and 


HSSF wetland systems respectively at two days HRT and 71 %, 82 %, 65 %, 58 %, 54 % and 79 


%, 76 %, 76 %, 78 %, 54 % for VSSF and HSSF wetland systems respectively at one day HRT, 


indicating a decrease in removal efficiencies from two days to one day HRT. Even though 


statistical analyses of the results show that there is no significant treatment difference between 


VSSF and HSSF wetland systems at both two days and one day HRTs for most of the wastewater 


parameters, from overall results it is noted that HSSF wetland systems are more effective in 


pollutant removal even at one day HRT. 


 


This project was funded by a grant received from UNESCO IHE, Institute for Water Education, 


Delft, Netherlands 
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The majority of the real world phenomena such as epidemics, global warming and population 


dynamics of species depend on climate variations and temperature plays a vital role. Therefore it 


is important to address the temperature variation in the process of modelling life sciences. 


Colombo is one of the cities in the tropical world that face natural problems such as increased 


temperature, air pollution and public health problems such as dengue epidemics. In this study 


we analysed the temperature variation in Colombo with respect to other climate parameters as a 


starting point to the future research work in advanced mathematical modelling. We used climate 


data from year 2006 - 2011 from Department of Meteorology in Colombo and analysed them 


using wavelet theory. Wavelet power spectrum is a powerful tool in Mathematics used to analyse 


noisy and non-stationary time series data. Wavelet transformation produces good time-frequency 


localization compared to classical techniques such as Fourier transformation. It was identified 


from the cross wavelet power spectrum, in the cycle of September to February, the increase in 


temperature is caused by lack of rain, low wind speed, low humidity and high pressure. But in 


the June to August cycle; the increase in temperature was only caused by low wind speed, low 


humidity and high pressure. In this analysis the factors such as rain fall, wind speed, relative 


humidity and air pressure were considered as factors that affect the variation in the temperature. 


Further research work can be carried out to examine the influence of sea level, sea temperature, 


sea current and global warming to the temperature variation in urban Colombo. The information 


gathered from this study can be applied in sophisticated mathematical modelling in environment, 


geography and epidemiology. 
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Floral enrichment using annual wild flowers is one of the most common strategies used in 


developed countries to conserve and maximize bio diversity. However, information on seed 


germination abilities of most of these species is not available. To select plant species for a low 


maintenance planting designs, information on their seed germination abilities are of great 


significance. The objectives of the study were to identify seed germination potential of eight 


annual wild species and seed treatments that could be applied to improve seed germination of 


the selected species. Based on morphological features, Spermacoce assurgens, Leucas zeylanica, 


Tridax procumbens, Merremia tridentata, Emilia sonchifolia, Ipomoea triloba, Vernonia cinera 


and Cleome rutidosperma were selected. A germination test was conducted and based on results; 


different treatments were applied to break seed dormancy of the species with low seed 


germination percentages. The data were analyzed using Statistical Analysis System (SAS). The 


study revealed significant differences in seed germination percentages and in dormancy breaking 


treatments among different species (P< 0.05). The highest germination percentages were 


recorded in S. assurgens (100±0.0) followed by V. cinera (95±7.0.), T.  procumbans (77.5±3.5) 


and E. sonchifolia (62.5±10.6). Untreated seeds of the rest of the species had low germination 


percentages. However, when seeds were scarified with sandpaper (P-600), a significantly high 


germination percentage was recorded for M. tridentate (97.5±3.5) and L. zeylanica (50±7.0). 


Further, the germination percentage of I. trilobata improved up to 52.5 (±3.5) when seeds were 


treated with boiling water (100 0C) for one minute. However, in C. rutidosperma, out of the 


sixteen treatments used, the highest germination percentage of 7.5 was recorded only when 


seeds were boiled in water for 5 minutes. Therefore, to establish low maintenance planting 


designs with wild species, S. assurgens, T.  procumbens, E. sonchifolia and V. cinera can be 


recommended with direct seeding while M. tridentate, L. zeylanica and I. triloba can be 


recommended after respective seed dormancy breaking treatments. 


 


This project was funded by grants (SRHDC/RP/04 13-03) received from Wayamba University of 


Sri Lanka and Ministry of Environment and Renewable Energy 
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Previous research has shown that the presence of natural areas is beneficial to human well-being. 


However, to date there have been only few published studies about the effects of such natural 


areas on human well-being. It is hypothesized that urban parks which are perceived to be in 


better condition are visited more often by visitors, and will develop a stronger social interaction 


which will in turn lead to a higher quality of life. A survey was conducted to test this hypothesis 


in the Diyawanna Oya Park, Sri Lanka to find out the critical pathway from Park Visiting Value 


(PVV) to Social Relation (SR) as a main objective. SR was one of the latent variables which 


consisted of variables referred to as social interaction, sense of place and health. The second 


latent variable of the model was PVV which is consisted with variables called motives for nature, 


emotional dimensions and social cohesion. A conceptual model, Confirmatory Factor Analysis 


(CFA) was used in the data analysis. Structural Equation Model (SEM) was used as analysis tool 


which has two correlated latent factors and three predictors per latent factor. Statistical figures 


show social cohesion affecting to PVV than other variables and social interaction affecting SR 


than other predicted variables. It can be identified as a critical path of the conceptual model. 


Results confirm that the experience of nature in urban environment is a source of positive 


feelings and beneficial services, which fulfil important immaterial and non-consumptive human 


needs.  
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Water hyacinth causes serious problems in natural water sources due to its rapid growth rate and 


spreading, especially in tropical countries. Several studies have investigated the use of water 


hyacinth as a potential source for biogas production and composting since it has a Nitrogen 


content up to 3.2% of dry matter, a C/N ratio around 15, a high content of fermentable matter 


and essential nutrients. However, these applications require effective biodegradation of water 


hyacinth, which is often limited by the presence of lignin in its structure. This is because lignin 


can act as a polymer around the fermentable matter such as hemicelluloses and micro fibrils and 


prevent them from biological degradation. Hence, the objective of this study was to investigate 


the effect of lignin content on biodegradation of water hyacinth. Lignin was removed from dried 


water hyacinth by mixing it with 1.3% (w/w) sulphuric acid and keeping it in the oven at 130 0C 


for 40 minutes. Thereafter, lignin percentages of raw and lignin removed water hyacinth were 


determined using the acetyl bromide method and were found to be 15.2% and 10.1%, 


respectively. Both raw and lignin removed water hyacinth were mixed with cow dung at a ratio 


of 1:1 (w/w) in separate digesters and water was added to the digesters at a solid to water ratio of 


1:9 (w/w). The mixtures were digested at the prescribed temperature and pH for 30 days and 


their biodegradability was measured based on the amount of gas produced. It was found that the 


volume of the produced gas from lignin removed water hyacinth and raw water hyacinth were 


6.7 L and 5.6 L, respectively which gave 1.1 L more amount of gas from the lignin removed 


water hyacinth. This shows that biodegradation of lignin removed water hyacinth was 


significantly higher than that of raw water hyacinth, suggesting that the removal of lignin 


significantly enhances the biodegradation process. Hence, it is necessary to develop efficient and 


low-cost methods for the removal of lignin from water hyacinth for its effective utilisation for 


biogas production and composting. 
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Sri Lanka deregulated its financial system in 1977. These reforms aimed at increasing the role of 


market mechanism. The government in Sri Lanka recognized the inefficiencies of the 


interventionist policy and began to place greater reliance on the market mechanism. The 


financial reform included the introduction of new financial institutions, instruments and markets, 


the upward revision of interest rates so that they better reflected the demand and supply of credit, 


the reduction of directed credit, the introduction of prudential regulations of bank and finance 


companies and the strengthening of debt recovery legislation. As the banking sector is the 


leading sector in most financial system, these reforms were mainly directed toward the banking 


sector in Sri Lanka too. The objectives of this study are to examine what types of reforms are 


being implemented in the country and to examine operational and allocative efficiency in 


banking sector. The data is collected from secondary sources and presented using descriptive 


methods. The time period covers from 1977 to 2012. An evaluation of the outcome of policy 


reforms suggest that Sri Lankan banking sector has gained competitive improvements within the 


financial markets. Implications of studies in this nature cold be substantial and may bring benefits 


to the development of banking sector in a financial system and to meet with international 


competitive environment. 


 


Keywords: Allocative efficiency, Financial markets, Operational efficiency,  


  







Proceedings of the Wayamba University International Conference, Sri Lanka, 29 - 30 August 2014 


 


98 


DETERMINANTS OF CREDIT DEMAND BY PADDY FARMERS IN KURUNEGALA 


DISTRICT 


H.M.M.D. Bandara, N.R. Abeynayake and G.H.I. Anjalee 


Department of Agribusiness Management, Faculty of Agriculture and Plantation Management, 
Wayamba University of Sri Lanka, Makandura, Gonawila (NWP), Sri Lanka 


Corresponding author: ishara.anjalee@gmail.com 


 


In many developing countries rural agricultural financial systems consists of informal and formal 


sectors. The formal financial sector in Sri Lanka constitutes a system including commercial banks, 


development banks, rural banks, credit societies, savings banks, finance companies, insurance 


companies, and contractual savings institutions. The informal financial sector is an un-organized 


sector consists of individuals such as money lenders, relatives, friends, neighbourhood, 


landlords, traders and group of individuals that operates mainly in the rural setting. Informal 


financial systems are mainly distributed in rural areas with high agricultural population in Sri 


Lanka. This study was aimed to examine empirically the present credit demand by paddy farmers 


and factors influencing paddy farmers to demand informal and formal credit with a sample of 61 


paddy farmers in Kurunegala District. Data were analyzed using both descriptive and inferential 


statistics tools such as percentages and Nominal Logistic Regression technique, respectively. The 


results suggested that majority (85%) of the farmers prefers to go for credit facilities as an aid for 


cultivation and out of them, more than 75% demand informal sources as their main source of 


credit. Relatives and friends were identified as the most important source of informal credit while 


pawning through financial institutes is the main formal source of credit. Almost all the farmers 


had negative perception towards the formal credit sources due to involvement of lot of paper 


work, time consumption and lack of efficiency of the process. Out of seven variables tested (i.e. 


age, family size, level of education, cost of production, income from paddy cultivation, income 


from other sources and the total value of assets), age and income from other sources had 


significant but negative influence on farmers to demand informal credit with respect to the 


category of farmers who didn’t demand credit. In contrast, neither variable had significant 


influences on farmers to demand formal credit. Farmer awareness creation was identified as one 


of the key elements in increasing formal credit demand. As a remedy, financial institutes should 


adopt new promotion schemes and need to conduct adversary programs to communicate 


available credit schemes to attract farmers’ demand towards formal credit and financial institutes. 
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Initial Public Offerings has unusual characteristics of volatile initial returns. This volatility is 


usually revealed via the offer/issue price and the market price which communicate either 


appropriate or inappropriate valuation (mispricing) of the stocks by the issuers, underwriters or 


the investors. While several researchers conclude that the mispricing is usually a strategy for the 


issuer and the underwriter to get the stocks subscribed and to compensate for information 


gathering and many other related views, others view such practice as a fraudulent act by the 


issuers in anticipation for “money left on the table” or “promise for future banking business to the 


underwriters who are mostly financial institutions”. We therefore, examined the causes of IPOs 


initial returns volatility by ascertaining; (1) whether mispricing (overpricing or underpricing) 


actually takes place during IPOs in Nigeria and Sri Lanka; and (2) whether the mispricing could 


constitute corporate fraud tendency since data to measure fraud in emerging markets are 


restrictive and unattainable hence we use dummy proxies. These dummy proxies represent fraud 


tendency via underpricing and fraud tendency via overpricing obtained from the initial returns 


given as the ratio of market price to issue price of the IPO stocks from 1987-2012 and 1988-2012 


for the Nigerian Stock Exchange (NSE) and the Colombo Stock Exchange (CSE), respectively; 


placing special emphasis on the first-day trading of the IPOs slated during the sample period. The 


appropriate correlation that depicts fraud tendency in our study context is (-) for overpricing and 


(+) for underpricing. We identified 158 IPOs in the NSE and 139 IPOs in the CSE during the 


sample period by including IPOs of second-Tier and Diri Savi Markets. Using the GARCH 


models (a composition of TGARCH and EGARCH), we find that fraud tendency via underpricing 


is more prominent and highly pronounced in the Nigerian stock market than overpricing 


tendencies even though all are significant while overpricing is more pronounced in the Sri 


Lankan stock market than underpricing tendencies; meaning that in most cases corporate 


representatives pursue “money left on the table” because they probably have less stake in the 


companies in Nigeria while more companies IPOs create bubbles on the CSE in anticipation for 


future banking business. This is further substantiated by the descriptive test where we note that 


the average initial returns of IPOs in the NSE and CSE is 24.29% and 202.22%, respectively, 


confirming the divergent nature of the mispricing in the two markets as purported by Cornelli, et 


al (2005). We further observed stylized facts that indicate volatility clustering, high information 


asymmetry, leptokurtic and thick-tailed distribution and non-normal distribution that is highly 


skewed to the right. 
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The trends of non-performing loans and investments of banks have become a serious financial 


tragedy in the global financial market such that many banks have liquidated without adequate 


signals. While this trend continues to pose so many fears in the depositors’ psycho, we intend to 


examine the trend in the direction of macroeconomic variability to see the possibility of 


macroeconomic variables’ influence on bank loans and advances and investment businesses 


during sharp and smooth economic turns. We regress total volume of loans and advances and 


investments of Nigerian banks from 1970-2012 on CPI, inflation, GDP, oil prices, exchange rate 


and broad money supply to substantiate their rate of interference on the performance of the loans 


and investments. The Ordinary Least Square (OLS) and the Vector Auto regression (VAR) are use 


to measure the constant variance and shocks exerted by the macroeconomic factors on bank 


loans and investments. We understand that most of the bank credits and investment performance 


are seriously hampered by these factors and in essence has caused a lot of capital inefficiency in 


the system. We also observe that impacts on performing loans of the banks perpetuity and their 


investment portfolios geared towards economic development in the face of standard and sound 


financial practices are not feasible in some quarters owing to the severe volatile macroeconomic 


factors, which some studies have shown the erstwhile liquidation of most of the banks during the 


sample period. However, we see that these effects are not as strong in the light of the explanatory 


statistic which depict that other hidden idiosyncratic factors may be of disturbance to these banks 


and not only the macroeconomic factors. They could be endogenous in nature that could be 


worse compared to the threat posed by the macroeconomic factors. 


 


Keywords: Banks, Credit loans and advances, Investment performance, Macroeconomic factors 


  







Proceedings of the Wayamba University International Conference, Sri Lanka, 29 - 30 August 2014 


 


101 


IMPACT OF SOURCE OF INFORMATION AND MODE OF TRADING ON EQUITY 


INVESTMENT IN INDIAN CAPITAL MARKET 


G.V. Chalam1 and T.N. Murty2 


1Department  of Commerce & Business Administration, Acharya Nagarjuna University, 
Nagarjuna Nagar, India;  2Nimra College of Business Management, Vijayawada- 521456, India 


Corresponding author: thamminaina@yahoo.com 


 


Indian corporate raises its capital mainly through capital market. There are two types of capital 


viz. equity and debt for any business concern. The capital raised through equity is important to 


that of debt for both the firm and the investor in several angles. It can be noted that the investors 


are the backbone of the capital market and they are not alike. Therefore, it is essential to know 


the source of information for both the investor and investee to have a better option.  


In this paper, an attempt was made to study the sources of information for the small equity 


investors’ in the Indian capital market. Besides, it is also important to know the mode of trading 


of investment, which also affects the return on investment. The present study is an empirical in 


nature based on primary data. The source of data considered for the analysis are company 


prospectus and brochures, journals and magazines, news channels;   websites, brokers/analyst 


forecast, investors’ forum, company announcements, stock exchange announcements, etc. All 


these sources are helpful for the investors in identifying the best avenues where and when to 


invest. 


The analysis reveals that the investors felt that there is a significant insider trading in equity 


markets. It was also found that investors irrespective of their age, income and educational level, 


still have a strong belief that investment in equity is just like gambling and so they desist from 


investing in equity. If at all they invest, they invest only a minimum of their savings into it. Even 


most of the educated, middle class people are familiar only with simple form of conventional 


investments, like fixed deposits and government savings schemes. Their awareness on shares and 


mutual funds remain very low and they do not have much knowledge on the risk mitigating 


derivative instruments.  
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Existence of glass ceiling effect is not an uncommon phenomenon in modern corporate world. 


Male leadership styles continue to dominate modern corporate environments. However, women 


are better educated and hold jobs worldwide than ever before, representing significant 


proportion of labour force. It is explored that women's earning power and educational 


accomplishments continue to grow. Breaking through glass ceiling by female professionals is not 


a reason to be surprised in modern era. In Sri Lankan context, the role of “good wives” who stay 


at home rearing the children is expected by most males due to patriarchal social and cultural 


impacts. Nevertheless, economic pressures and social changes causes for emergence of dual 


career families where women play as economic agents in income generation. Consequently, role 


overload and role incompatibility is significant in today woman’s life style which creates 


dynamic conflicts with their employed spouses. The context affects the turnover intentions of 


female professionals. Moreover, bottlenecks in career progression are another perspective which 


persuades women to leave organisations specially those who have thirst for succeed in career. 


The main objective of the study was to explore the impact of glass ceiling on turnover intentions 


of female professionals in Sri Lanka through the intervening effects of breaking through glass 


ceiling and conflicts in dual career families. The method for this study is qualitative since the 


topic is related to human interactions in their natural settings. Six professional female 


respondents in upper management were opted as the sample which leans on the principles of 


grounded and narrative analyses. Semi structured-in depth interviews and focused group 


discussions were held in order to generate fruitful data being closer to the context through natural 


language. It was evident that the glass ceiling effect influenced the turnover intention through the 


intervening effects of breaking through glass ceiling and conflicts in dual career, where the 


context was proved with the quotations of the respondents and the relevant empirical literature. 


Recommendations and implications for the future studies were produced in this empirical 


research.  
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In practice, retailers utilize music as it can be easily controlled by the firm to enhance the 


customer actions. Nevertheless, yet, retailers continually invest on playing music in retail stores 


without really knowing and/or gauging the impact which a specific music can have on customer 


actions. Hence, the research endeavours to investigate the impact of music tempo on emotional 


responses. To analyse the impact of music tempo on emotional responses, data were collected 


from two clusters of sample where each consisted of 70 respondents. When collecting the data, 


music tempo was manipulated after talking with the management of the supermarket which was 


selected as the research site in the present study. Data were collected from one cluster of sample 


during the fast-tempo music was played and from other cluster of the sample while supermarket 


was utilizing slow-tempo music. The survey strategy was used and twelve types of emotional 


responses identified under pleasure and arousal dimensions by Mehrabian and Russell (1974) 


were used as the indicators of emotional responses in the study. Moreover, emotions were 


operationalized as positive and negative emotions.  The study found that when music tempo 


changes, customers exhibit different emotional responses. It was found that the slow-tempo 


music evokes positive emotional responses such as happiness, satisfaction, relaxation and 


excitement in contrast, fast-tempo music produces negative emotional responses such as 


annoyance, unsatisfaction, melancholy, stimulation, and calmness. Ultimately, by performing an 


independent sample t test, the results proved that emotional responses elicited to music were 


statistically different between fast-tempo music and slow-tempo music (p<0.05). The Research 


provides interesting insights into the retailers by investigating music and its impact on emotional 


responses. Finally, the paper emphasizes that utilization of eligible music by indicating music 


must fit with the situation in which it is to be used. Rather than attempt to draw conclusions 


about the effects of music in general, the paper emphasizes, that it is appropriate to analyse the 


emotional responses elicited to music with different tempos. 
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Leadership process represents a particular relationship between leader and his subordinates both 


in social and organisational settings. It represents a particular social relationship given that 


leadership process is based largely on exchange relationship. Though leadership process has 


been examined extensively by researchers in various branches of social sciences, it is said that 


understanding of leadership process is limited given the complex organisational and social 


contexts in which it operates. It is argued that this is due to the less attention of researchers paid 


on theoretical underpinning of leadership though empirical studies on leadership process are 


abundant. It is imperative to understand not only the leadership outcomes, but also how that 


particular exchange relationship builds up and sustains in social context. The purpose of this 


paper is to assess the strength of the social exchange theory for explaining the leadership process 


based on the various theoretical explanations on social exchange theory and leadership. This 


paper discusses the major theoretical constructs associated with social exchange theory and 


relates them to various aspects of leadership process. It is expected to assess the richness of the 


social exchange theory as a theoretical underpinning for leadership studies in both organisational 


and social contexts. A set of propositions are formulated based on the theoretical review which 


can be ascertained empirically by future researches. However, it should be noted that this paper 


is a review paper in nature rather than an empirical paper. Therefore, the proposed propositions 


can be subjective to disagreements until tested with empirical studies. 
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Marketing and pricing mechanisms currently in place for vegetables in Sri Lanka are almost 


independent from government intervention, i.e. in terms of both facilitation and regulation. This 


study aims to explore farmers’ perception towards existing up-country vegetable marketing 


systems with special reference to Nuwara-Eliya district. Farmers who cultivate vegetables in 


small, medium and large-scale were contacted using a number of data collection techniques, 


including personal interviews and focus group discussions supported by pre-tested, semi-


structured discussion guides as well as in collaboration with the popular Sirasa Gam Medda 


program. The discussions were recorded and then transcribed, translated, and analyzed using the 


N-Vivo Qualitative Data Analysis Software (Version 10). The outcome of analysis reveals that, in 


general, farmers are involved in cultivating several kinds of up-country vegetables such as carrot, 


beet, leeks, cabbages, cauliflower, lettuce etc. Simultaneously, it was observed that most of them 


practiced cultivating potatoes in the same fields during alternative seasons together with other 


vegetables. Farmers perceived that lack of a proper mechanism to control production to be a 


critical issue that directly affects vegetable prices, and were of the view that for the most part, 


wholesalers dominate at the point of price setting. Further, it was found that the price information 


provided by Consumer Affairs Authority in the form of a text message was rarely used by these 


farmers. The wholesalers from Nuwara-Eliya Economic Centre and Cargills Fruit and Vegetable 


Collection Centre act as the main up-country vegetable buyers, where the latter pay a higher 


price for the farmers, but only for the portion of their products which comply with their high 


quality parameters. Also, they were unhappy with the mechanism in place to import potatoes, as 


it diminishes their ability to claim for higher price for better quality “Lanka potatoes”. 


 


This project was funded by the National Science Foundation of Sri Lanka under its “National 


Thematic Research Program on Food Security” (NSF/NTRP/2012/FS/PG-04/P-01).  
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In an environment where self-service facilities are enhanced and consumers’ lifestyle is dynamic, 


package and brand name are important tools in promoting sales and stimulating impulsive 


buying behavior. The marketer must understand this phenomenon clearly and he must be well 


aware of consumer preferences, time and the quantity of goods and services that a consumer may 


purchase. Other than these factors, in developing countries, price also can influence the 


consumer buying behavior. The objective of this research was to study the importance of 


packaging, price and brand on consumer buying behavior. The study was conducted in three 


supermarkets of Anuradhapura city in Sri Lanka. Data were gathered through interviews 


conducted with 65 consumers who visited those supermarkets during the study period May –


June, 2013. The Conjoint analysis was performed in data analysis using SAS software package. 


Results indicated that 45.0% of the consumers do consider the brand name, 33.5% do pay 


attention to the package and 21.5% consider price in making a purchasing decision. The level of 


attention paid to price level is relatively low among supermarket consumers, because most of 


them are the consumers with middle and high-income levels. As a result, the brand name and 


quality (taste) have become the most important attributes for them. That is not a surprising, as 


these consumers are relatively better off in terms of income and therefore, more concerned about 


product quality. It was also found that only few consumers purchase the branded products. 


Attractive package design has influenced heavily on the consumer purchasing decision. Some 


even purchased items were alternatively packed, ignoring the brand name. It also occurred that 


certain ethnic group preferred special packaging that has religious connotations like “Halal”. 


Yogurt producers targeting supermarkets can use this information to enhance their market share.   
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This paper explores the relative importance of 7P’s (product, price, place, promotion, people, 


process, and physical evidence) on the company-image positioning in insurance industry. A 


sample of 208 life assurance policyholders participated in the study. Data was collected through 


a questionnaire-based survey and analysed using simple correlation analysis to determine 


meaningful differences between 7P’s of service marketing in insurance industry. The findings 


show that the courtesy of staff (i.e. people) is a significant factor (x = 3.73;  σ = .658) in company 


image positioning process. This is followed by the service process used (x = 3.67;  σ =  .807) and 


the company name (x = 3.73;  σ = .768). Most of the respondents indicated that they have 


purchased a life assurance as “an alternative investment opportunity” (x = 4.19, σ = .852) rather 


than as an “assurance for their life” (x = 4.09;  σ = .869). Moreover, significant differences in the 


relative importance of service element were found across the life assurance policyholders. 


People, who consider insurance as an alternative investment, are more concerned about the 


business process (r = .413, P < .000) and the courtesy of staff (r = .379, p < .000) of the 


company. Individuals who anticipate insurance as an assurance for their life are first worried 


about the courtesy of staff (r = .409, p < .000) and then the business process  r = .348, p <


.000 .Yet, people who have motivated to purchase an insurance policy by the cash & other 


rewardsoffered are more concerned about the promotional mix  r = .539, p < .000 and physical 


evidences  r = .495, p < .000 of the business. These empirical findings show that differences in 


value orientation towards the service elements of insurance buyers could serve as a relevant base 


for a successful segmentation of life assurance market. 
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In the competitive business world, the organisations have found it difficult to survive. In order to 


a business to survive in the competitive business world and to get advantages over competitors, 


their work force plays a major role. If the employees are loyal to the organisation and stay with 


the organisation, it is one of the major factors for the organisation to compete and get 


competitive advantage. The aim of the study was to find the impact of welfare facilities on the 


organisational commitment of the machine operators in the industrial sector. The data were 


collected from one of the well known manufacturing organisations in Sri Lanka, Loadstar (Pvt.) 


Ltd. The study collected literature on welfare and employee commitment to identify its important 


and the relationship between variables. For the independent variable, employee welfare was 


identified under two variables, intramural welfare and extramural welfare. Organisational 


commitment was the dependent variable and it was divided into three components; affective 


commitment, continuance commitment and normative commitment. The Cronbach’s Alpha 


coefficient for the data set of the study (for 37 items) was 0.914. It means that there is a high 


internal consistency among the data. 80 machine operators from the production department were 


selected as the sample by applying simple random sampling method and the data were collected 


via a structured questionnaire. The output values from mean comparison revealed that the 


employees were satisfied with the overall welfare facilities provided by the organisation but 


when the facilities were taken individually their satisfaction varied. Further the correlation 


showed the relationship among the variables. These machine operators have a considerably high 


organisational commitment and their affective commitment (r=0.57) is higher than the 


continuance commitment (r=0.016) and normative commitment (r=0.58). The overall 


relationship between variables shows a moderate positive relationship (r=0.531). But it is a 


100% significant relationship in order to the significance level (P value = 0.000). 
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This paper examines whether the information conveyed by private equity placement (PEP) 


decision transfers to non-applying firms within the same industry. This study particularly 


investigates the impact of firm’s announcements of application, withdrawal, rejection, approval, 


and completion of PEPs while examining the cross-sectional differences of the market performance 


of their industry counterparts both in the short run and in the long run. PEP data were collected 


manually from CSRC's monthly Bulletin from 2006 to 2010. The sample includes 518 firms that 


applied for PEP (615 firm-year observations) and 428 firms that successfully completed the 


process (488 firm-year observations) firms. The final sample contains 2,548 competitor firm 


observations and PEP proceeds and financial data were obtained from CSMAR-seasonal equity 


offering and CSMAR-financial databases. We used event study and regression analyses methods. 


The study reveals that there exists an intra-industry reaction; competitors experience a decrease 


in stock prices in response to the announcements of application, approval, and completion of 


PEPs and an increase in stock prices around the announcements of withdrawal or rejection of 


applications. This study further documents that competitor’s experience a decrease in the long-


term stock performance following private placements. Moreover, short-term effect of discount on 


PEP of competitor firms’ cumulative average abnormal returns (CAAR) is negative. However, it is 


positively affected long-term stock returns and abnormal stock returns of competitor firms. In the 


context of information spill over, the competitive effect dominates the contagion effect. Higher 


discounts associated with PEP issues benefit-issuing firms to raise required amount of funds for 


their potential investment projects. Besides, industry level discount also have a positive impact 


on stock-price performance of industry counterparts in the long-run. Our overall results suggest 


the existence of “competitive effect” both in the short run and in the long run. However, we find 


little evidence that there is a contagion effect associated with private equity announcement 


information. 


Keywords: Announcement effect, China, Competitive effects, Competitor firms, Contagion 


effects 
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The effects of board diversity on corporate financing decision are not well documented, but it is 


assumed that any effect could results from major determinants of private equity issuance 


decision; information asymmetry and monitoring capabilities.  This study investigates whether 


gender diversity increases or reduces information asymmetry and improves or deteriorates 


monitoring effects of firm’s business operations. We also examine the effect of gender board 


diversity on information cost and gaining access to PE market. We collected PEP event data from 


CSRC’s monthly bulletin, financial data and board characteristic data from CSMAR’s database for 


the period of 2006-2010.  Data were analysed by multiple logistic and fixed effect regressions. 


We find that greater board diversity at corporate board level help reduce discount on private 


equity offers and increase access to private equity market. Moreover, our research suggests the 


consequences of having greater diversity at corporate board level in terms of lowering 


information asymmetry and improving monitoring effects of private equity financing of Chinese 


listed firms. There is need for future researches to investigate the effects of gender diversity on 


other corporate financing activities before making recommendations on mandatory female 


representation in corporate boards. Moreover, findings of this study provide information that can 


improve policy debates within the capital market regulators beyond China. 
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The traditional financial theories of capital structure developed within the context of large 


corporations in developed economies do not adequately explain the financing behaviour of 


Small and Medium Enterprises (SMEs) in developing economies. This paper examined whether 


the managerial attitudes and characteristics of the owner/managers influence on financing 


decision of SMEs in Sri Lanka based on the hypothesis that unlike in large corporations, owner 


managers’ attitudes and characteristics highly influence on the mode of financing used by the 


SMEs. The study was conducted based on the data collected from 100 SME managers in Uva 


province Sri Lanka. The questionnaire survey method was initially used to collect data followed 


by few focus group discussions to get in-depth understanding on how managerial factors 


influence on capital structure decisions and to confirm the findings of the structured 


questionnaire survey. Descriptive statistics and regression analysis techniques were used for 


statistical analysis. The aversion to external control, risk taking propensity and growth intention 


were used as the dimensions of managerial attitudes and the managerial network ties, managerial 


education and managerial experience were used as the dimensions of managerial characteristics 


while leverage was used as the proxy for financing decision. The statistical analysis revealed that 


there is a strong negative relationship between the aversion to external control and firm leverage, 


positive relationship between risk taking propensity, growth intention and managerial experience 


with firm leverage and no relationship between managerial network ties and managerial 


education level with firm leverage. The results suggest that the financing decision of SMEs in Sri 


Lanka is highly influenced by the owner managers’ aversion to external control, risk propensity, 


growth intention and managerial experience. Hence, the policy makers should aware this when 


developing effective support mechanisms for the development of SMEs. 
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A successful marketer successfully identifies the consumers’ expectations from products and 


services and concludes this by providing great level of satisfaction. This would require them to 


understand and gauge the behaviour of consumers by identifying the changes in  consumer’s  


attitude,  perception, and interpretation of their  understanding  about  products  and  services  in  


the market. This would enable them to respond positively to these changes in a more effective 


manner. The present paper is an attempt to study the consumer awareness and perceptional 


value on life assurance products in Vavuniya district. The results of the study are based on a field 


survey of 121 respondents selected from Vavuniya district by using the purposive sampling 


technique. The results showed that the decision on the choice of insurance coverage is related to 


respondents’ civil status (r = .308, p < .001), average income (r =.283, p<.005), age (r=.265, 


p<.005) and level of education (r=261, p < .005). Most of the consumers have understood the 


need of life assurance when they face any kind of financial difficulties (26%). This is followed by 


the case of death of relatives (22%) and entering into marriage life (18%). Further, it is revealed 


that an irrational consumer choice existes; only 30% of the total has purchased a life assurance 


cover to minimize their risk of life. Surprisingly 46% of them considered life assurance cover as a 


saving tool, while the remaining 24% stated that they have purchased a life assurance policy as 


an alternative investment. The outcome of this study confirms that most of the life assurance 


policyholders’ perceptional values are under the influence of certain irrational factors such as 


ambiguous promotions strategies used by the insurance companies and offers in extension-


insurance coverage. 
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In achieving sustainability in hotel sector, it could be a common myth to believe that the 


significant growth in the sector will receive with appropriate human resources with skills and 


abilities. Thus, investment in human skill development in the hotel sector is vital to take 


advantages from the opportunities presented by the boom of tourism and to achieve the 


government’s ambitious target of 2.5 Million tourists in 2016. Based on the researcher’s 


observations and reviewing of relevant documents such as company policies, training strategies, 


training manuals and training appraisals, the aim of this study is to analyze the reasons for 


shortage of qualified human resources and lack of consideration given to the work condition in 


the hotel sector. The paper examines five selected hotels in Ella region to analyze the human skill 


development practices. The study focuses on general managers and executive officers for the 


survey and their responses to the semi-structured interviews. The study has used a combination 


of qualitative and quantitative methods to collect and analyse the data. Major findings show that 


the lack of qualified trainers, poor career development concerns and absence of long-term 


strategies and investment to improve human resource development in hotel sector can be 


recognized as significant barriers to sustainable development. It can be concluded that the hotel 


managers’ inadequate attention on human skill development will have a detrimental impact on 


the sustainability of the sector. 
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Economy and nationalism are fundamental factors in national states, since political stability 


always depends on the economic condition of the state. Therefore, nationalism in new and 


developing states is a complex problem of increasing concern to both political scientists and 


economists. To political scientists, nationalism appears on the one hand as an interrogative 


ideological force facilitating the establishment of a viable and cohesive nation-state: on the other 


hand, ethnic groupings, especially with considering geographical, linguistic and religious 


differences, generate the phenomenon of nationalism within the state. To accelerate the 


development processes, economic planning and policy buildings as well as industrialization, the 


government and ruling class have normally used economic nationalism. Economic nationalism is 


a term used to describe policies which emphasize domestic control of the economy, labour and 


capital formation. In this paper, there is an attempt to examine about the combination of 


Buddhist nationalist ideas and national economy of Sri Lanka during the post Independent era up 


to the present situation. There will be a critical analysis about the economic policy of some 


Buddhist influence groups like BoduBalaSena and RavanaBalaya. Also there is an attempt to 


study about the anti-Muslim ideas of the attitudes on nation’s economy in the contemporary Sri 


Lanka. The methodology of this research is to analyse historical data with comparing other 


primary sources like newspapers political manifestos and relevant historical documents. Some 


official documents like annual report of Ministry of finance and planning, and Ministry of 


consumer welfare and parliamentary reports will be used. I wish to use historical methodology, 


when analyse the primary data. Try to find trends and the historical evolution of economic 


nationalism in Sri Lanka. In Sri Lankan situation, economic nationalism emerged with the current 


political and social trends. After 1956 regime change, government economic policies were 


affected by economic nationalistic ideas.  Especially it was combined with Buddhist social 


movements. Economy and Religion is a joined theme in every society either ancient or modern. 


In Sri Lanka, Buddhism has always combined with the State power, economic factors and 


dynamic social features. After getting independence as a national state, the Sri Lankan regime has 


used idea on the ‘National Economy’ to develop their economic policies. Especially after the 


regime change in 1956, the philosophical and national aspects of Sinhala Buddhist community 


widely effected to the contemporary policy makers which belong to the democratic. It also 


influenced ordinary customers and the consumer behaviours of the society. With the nationalist 


political parties like SihalaUrumaya and JathikaHelaUrumaya this discourse has emphasized in 


the parliamentary level. With the Government policy on open economy and privatisation, this 


concept has expanded to the general society. During the post-war period, the economic 


nationalism trend has changed with the impacts of some pressure groups which based on 


ethnicity and religions. They have encouraged native customers to promote Sinhalese trade and 


industries with neglecting some business network belong to Muslims. 
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The ability to understand how money works in the world is known as financial literacy. This 


paper analyses evidence on level of education and differences in financial knowledge, attitudes 


and behaviours from the financial literacy survey. This study was carried out in three areas in 


Colombo, Nuwaraeliya and Anuradhapura districts. It consists of two parts in data analysis, 


namely descriptive analysis and quantitative analysis. In the quantitative part chi-square with 


contingency table is used. The sample consisted of 1000 households which are distributed 


among three schemes based on population share in each. Financial knowledge of highly 


educated people is in a higher standard. It is most valued for the stakeholders of financial markets 


of every economy. Women display lower financial knowledge than men in Sri Lanka. This result 


is same with developing countries. Young women, widows, less well-educated and low-income 


women lack financial knowledge the most. Available evidence of financial attitudes suggests that 


women are less confident than men in their financial knowledge and skills, less over-confident in 


financial matters, and more averse to financial risk. In terms of financial behaviour, women 


appear to be better than men at keeping records of their finances. Future research should 


investigate further relation across gender differences in financial knowledge, attitudes and 


behaviours, and especially the ability of men and women to manage and save money in short 


and long term.  
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The purpose of this research was to explore impact of financial literacy on financial wellbeing of 


small and medium-sized enterprises (SMEs) in Sri Lanka. Financial literacy (FL) may be defined as 


the ability of an individual to make informed judgments and decisions regarding the use and 


management of money. Financial wellbeing (FW) is a state of being financially healthy, happy, 


and free from worries. FW is a key factor of going concern of the SMEs. SMEs play a vital role in 


Sri Lankan economy. The growth and expansion of SMEs are constrained by problems emanating 


from product and factor markets and the regulatory system. FL has also been a long-standing 


barrier for the development of SMEs over the years. A structured questionnaire was administrated 


to 100 randomly selected SME managers (N=100) from Colombo district to gather data for the 


study. The findings reveal that SME’s FW has greatly been influenced by FL of SME managers. As 


expected, low level of financial literacy (48%) existed among managers of SMEs. FL is 


significantly correlated with family background. There is a strong correlation between the 


childhood consumer experience (business socialization process and managerial skills) and 


financial management skills of managers. Religion also has influenced on financial wellbeing. 


The study further reveals that gender differences among managers impact on financial literacy in 


managing business. The results were consistent with many of the associations predicted in the 


conceptual model. This study recommends the needs of enhancing financial education and 


financial literacy of SMEs in Sri Lanka.  
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Entrepreneurship is one of the most important input in the economic development of a country. 


The objective of industrial development, regional growth, and employment generation are 


achieved through entrepreneurial development. Sri Lankan Government and Central Bank of Sri 


Lanka is frequently appealing to the financial institutions to provide support to the development 


of entrepreneurship via various credit programmes and control measures.  Currently, micro level 


entrepreneurs in Batticaloa District enjoy various credit facilities from Banking Institutions. But 


the recent observation is that there is a steady increase of credit facilities provided to these micro 


entrepreneurs are being transferred to non-performing status. Therefore, this study aims to find 


out the factors causing non-performing advances (NPA) among micro level entrepreneurs with 


special reference to Batticaloa District from the bankers’ point of view. For this study, inadequate 


technical know-how, high cost of inputs, lack of strategies, labour turnover, marketing problems, 


financial indiscipline, financial bottlenecks, unsupportive government policies, high competition, 


entrepreneur’s character are used as independent variables. Data are collected from primary and 


secondary sources. Sample size was limited to 100. Questionnaires are issued to manager, credit 


officer and recovery officer of banks and interviews also used as an additional source. Annual 


reports of the banks used as secondary source to observe the trends of NPA over years. Collected 


data were analyzed using five point likert scales (5 for high and 1 for low) to obtain descriptive 


statics such as mean, median and standard deviation. Findings of the study shows that certain 


factors are highly causing to NPA while other factors are having moderate and lower level 


impact. Entrepreneur’s character, financial indiscipline, financial bottleneck and marketing 


problems are highly causing with the mean value above 3.50. Inadequate technical know-how, 


high input costs, lack of strategies and rivals’ competition are moderately contributing with the 


mean value between 2.50-3.50 and labour turnover and unsupportive government policies are 


having low impact. The result of the study is more useful for bankers in screening the credit 


proposals of customers.  
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Developed and developing countries are more concerned about the development of the 


livelihood of households. Households need sufficient income for their livelihood development. 


Sri Lanka is one of the developing countries which suffered from civil war over 30 years. The 


Batticaloa District is one of the areas of the country affected by the war. The households in the 


Batticaloa District traditionally depend on traditional agriculture and fishing. The income 


generated from these traditional income sources is not adequate to achieve the livelihood 


development objectives, and the continuous use of the natural resources via traditional 


mechanisms will lead to resource depletion and the other development goals will get affected. 


Therefore, there is an essential need to identify alternative sources of income generating activities 


to achieve the livelihood development in the district. The Objective of the study is to find out the 


alternative income generating sources available in households in the Batticaloa District after the 


end of the war. For this study, availability of physical, financial and human resources were used 


as independent variables. Primary and secondary data were used for this study. Primary data 


were collected through a field survey by using questionnaires and interviews from the sample of 


200 households in the district. District statistical reports obtained from the Kachcheri was used as 


secondary data. Collected data were analyzed through descriptive statistics to find out mean, 


median, etc. The study reveals that though there are plenty of resources available in the 


Batticaloa District, households depend on fishing, paddy cultivation, home gardening and 


livestock management. However, as per the study, there are large numbers of alternative sources 


of income generating activities, which are not yet touched by the households in the area. The 


study identified income sources such as tourism industry, sewing /weaving, pottery making, coir 


works, reed production, cashew processing, milk based value added products and food 


processing as alternative sources to the existing traditional sources. Poor financial support, 


marketing opportunities, technical know-how and knowledge are the reasons for not considering 


alternative sources. If actions are taken to achieve the full potential of alternative sources, the 


livelihood will increase through the increase of households’ income. 
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Energy plays a major role in day to day life and it contributes to human, economic and social 


improvements that are essential for sustainable development. Electricity is a secondary energy 


source, conversion from primary sources (like coal, natural gas). When considering about the 


past few decades, the demand for electricity is increasing in every sector (Household, Industrial 


and commercial Sector) at the same time price for electricity is getting high regularly. This 


research was conducted mainly to identify methods to reduce cost pay for overheads .The 


research was done by using questionnaire, interviews and secondary data. Thirty (30) engineers 


in all departments were selected as the sample to deliver questionnaire. The secondary data was 


gathered from energy audits conducted Sustainable Energy Authority (SEA). The data was 


analyzed using factor analysis, correlation analysis and sample descriptive statistics analysis to 


assess the mean, maximum and minimum values. The analysis identified the factors that change 


the electricity consumption, equipment that consumed large portion of electricity. The study also 


identified that the technological advancement can change the electricity consumption and the 


comfort level of the building can change the electricity consumption. Electricity consumption of 


the commercial building varies differently due to table arrangement, equipment for lighting and 


air conditioning, thermal conductivity and reflection level of the materials. 
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Administrative staff in a university plays a major role in various administrative activities. There 


are two main categories among university administrative staff; i.e. registrar’s & bursar’s 


categories. The purpose of this study is to identify which category out of the two; i.e. registrar’s or 


bursar’s that intelligence has a higher impact on their performance. 


Grounded on the Howard Gardner’s (1983, 1999) theoretical discussion of Multiple Intelligence, 


ten types of intelligences have been introduced. The schematic diagram was developed based on 


the Gardner’s Multiple Intelligence Model. Linguistic, logical, musical, bodily, visual, 


interpersonal, intrapersonal, naturalist, spiritual and moral intelligences were independent 


variables and the work performance was the dependent variable in the schematic diagram. The 


study was conducted among ninety-six administrative staff in the six national universities which 


are located in the western province, Sri Lanka. A questionnaire was designed as the survey 


instrument to collect data. Data were analyzed using two linear regression analyses. The 


Multicollinearity was examined by calculating Variance Inflation Factor (VIF) and tolerance 


statistics. It was found that regression outcome is free from the multicollinearity. The regression 


coefficients of intrapersonal, moral and bodily intelligences are statistically significant in the 


registrars’ category, intrapersonal intelligence is the most significant one, and this influences the 


performance level of the said category. The regression coefficient of logical, musical, 


interpersonal, visual and linguistic intelligences are statistically significant in the bursars’ 


category, logical intelligence is the most significant one, and this influences the performance 


level of the Bursars’ category. Based on the findings, intelligence has a higher impact on 


performance of bursar’s category rather than registrar’s category in the Sri Lankan university 


system. 
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The aim of this study was to investigate the decision making process in the Sri Lankan schools 


where the School Based Management (SBM) is being implemented. The most important factor in 


this programme is decision-making process. Therefore, specific objectives of this study are to 


identify the challenges faced by the decision makers in the schools where the SBM is being 


implemented, and to identify the strategies used by the managers of those schools to face 


challenges. The Research Methodology used in this study was qualitative research approach. 


Under the survey research, case study method (multiple case system) was used to study the 


research problem. 61 participants were selected in to the purposive sample, and it includes 


principals, deputy principals, teachers, parents and past pupils of five schools in type 1C in the 


Colombo district of the Western Province. A representative from zonal education office was also 


included in the sample. Observations, documentary survey, semi structured interviews were used 


to collect data and descriptive analysis was used in this study. As per the results, the key 


decisions are made in the schools where the SBM being implemented through School 


Development Committees. Participatory decision-making style is implemented by the schools to 


some extent. Required approvals are granted to the principals by SDC members to take certain 


decisions on school activities. Teachers enjoy this participatory decision making process in the 


SBM schools. Adequate training in respect of SBM and the decision-making has not been 


provided to the teachers, parents, old pupils in the School Development Committee. Therefore, 


they do not effectively represent School Development Committee in contributing school 


decisions, the process of selecting members to the School Development Committee was not 


satisfactory, and also the decisions which are taken by School Development Committee are not 


effective. The SDC members have poor knowledge in respect of managerial decision-making 


process. In order to make this decision making process success, adequate authority and 


autonomy should be delegated to the schools. Adequate training on SBM and managerial 


decision making under the non programmed decisions, decision making under risk, decision 


making under uncertainty, should be provided to the representatives of School Development 


Committee.  
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Impulse buying covers non-rational purchase behaviour, unplanned and sudden purchase which 


is initiated on the spot along with powerful urge and feelings of pleasure and excitement. Rook 


and Fisher (1995) introduced impulsiveness as personality trait and defined as consumer’s 


tendency to buy spontaneously, non-reflectively, immediately and kinetically. Researchers 


forwarded that there are external stimuli that target the impulsive buying. It had found that the 


painless payment (credit card), promotional activities such as free products and cash discounts 


and window display will influence on the impulse buying. Eroglu and Machleit, 1993; and 


Mitchell, 1994 divulged that in-store environment will lead to impulse buying. Therefore, this 


study tries to examine the research question of what is the level of influence of painless payment 


(credit card), promotional activities such as free products and cash discounts, window display 


and in-store environment on impulse buying of the employees of banking sector. Since the 


banking staff mostly concentrates on their dress code, the study area is specifically narrow down 


to apparel industry.  The main objective of this study is to examine the influence of external 


factors as influence of painless payment (credit card), promotional activities such as free products 


and cash discounts, window display and in-store environment on impulse buying of banking 


staff. According to the Central Bank of Sri Lanka (2012), there are 24 licensed commercial banks 


(LCBs), out of which 12 LCBs are in Batticaloa district. This research is limited to the LCBs in 


Batticaloa district. The population is 167 and it is taken for this study. Self-administrated 


questionnaires are issued among the bank officers. Out of received questionnaire usable 


questionnaire was 152. In light of the study findings, there is a positive relationship between 


mode of painless payment (credit card), promotional activities (free products and cash discounts), 


and window display and in-store environment. Furthermore, the findings stated that the 


promotional activities together with credit card usage tempted the employees to go for 


purchasing of branded apparels. The finding also revealed that the young unmarried employees 


mostly exhibited the impulse buying towards apparel and male rather than female were 


exhibiting more impulse toward apparel. The marketers can combine the promotional activities 


with credit card usage and make the retailing environment very nicely as well as window display 


to encourage impulse purchasing. 
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An effective organisation will always promote a sense of commitment and satisfaction among its 


employees and a well-managed organisation perceives worker as the core source of 


organisation’s success. The research was conducted to study the organisational commitment and 


job satisfaction of commercial banks’ professionals in Batticaloa District. The sample was 


selected from 10 commercial banks by using non-probabilistic sampling. The pertinent 


information for the study was collected from both primary and secondary sources. The 


independent variable in this study is job satisfaction. The dependent variable, organisational 


commitment was measured by using the revised Organisational Commitment Scales (Meyer, 


Allen and Smith 1993) that is, the Affective Commitment Scale (ACS), the Continuance 


Commitment Scale (CCS). As per the findings; it’s revealed that the level of organisational 


commitment was moderate, Mean value was highest for normative commitment indicating 


employees have high morality and values towards the organisation. Banking employees were 


showing only a moderate level of job satisfaction. To increase the Job satisfaction and 


commitment it is very important to identify the motivational factors. The most important 


motivational factors for banking employees were good wages, promotion/growth, job security, 


interesting work, and appreciation of work. There was significant positive and strong correlation 


of job satisfaction with affective commitment. This indicates that higher the level of job 


satisfaction greater the level of affective commitment and normative commitment. Regression 


analysis reveals that job satisfaction has a significant impact on organisational commitment.  
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Integration of entrepreneurial and strategic thinking is necessary for wealth creation in emerging, 


developed and developing economies. Strategic entrepreneurship corresponds to broader range 


of entrepreneurial initiatives through organisationally consequential innovations that are adapted 


in the purist of competitive advantage. 


Several domains intervene in integration between entrepreneurship and strategic management 


occurs. The study was based on most important five domains in strategic entrepreneurship and 


study focuses on the role of different strategic attributes as a mediating construct between 


opportunity-seeking (exploration) and advantage-seeking (exploitation) strategies and 


performance. The study employed case study method as an empirical inquiry. Results from eight 


large scale firms representing confectionary industry in Sri Lanka suggested that growing firms 


use opportunity seeking behavior while mature firms excel in advantage seeking behaviour. 


Further, the study demonstrated that the form of strategies differ from the time of their founding 


and firm’s future growth expectations. Findings suggested that the choice of strategic behavior 


was limited by internal capability and organisational culture that favors exploitation over 


exploration. However, understanding the complementarities between these two strategies would 


provide promising avenue for researchers to examine how organisations create wealth.  


Keywords: Advantage-seeking strategy, Opportunity-seeking strategy, Strategic Entrepreneurship, 
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Sri Lanka being a developing country has been trying various ways and means to achieve 


development and bring prosperity to its people. Poverty has been identified as a serious socio-


economic issue to be overcome when the nation march towards the development and prosperity. 


Since independence, successive Sri Lankan Governments have launched several microfinance 


programmes for poverty alleviation. Currently, several non-governmental organisations in Sri 


Lanka involve in providing microcredit facilities to the low income earning sections of the 


society. This paper intends to identify and analyse whether such non-governmental micro credit 


programme essentially brings about positive impacts on poverty alleviation of Sri Lanka. 


Information was gathered by conducting interviews with a sample of 200 households in Kegalle 


district of Sri Lanka. Secondary data were collected from books, articles, relevant websites and 


other relevant documents. Data were analysed by using descriptive method. The result shows 


that non-governmental micro credit programme truly raises the average income of their families 


and short-term savings. That non-governmental micro credit programme impact on generating the 


small businesses such as transport services, handicrafts and retail services, sweet making, dress 


making in the area.   
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Microfinance is defined as a development tool that grants or provides financial services and 


products such as very small loans, savings, micro-leasing, micro-insurance and money transfer to 


assist very or exceptionally poor in expanding or establishing their businesses. The concept of 


Microfinance is gradually drawing attention recently, and has been practiced by people since 


many decades ago. The microfinance institutions (MFIs) are providing savings and credit services 


for small and medium size enterprises (SMEs). The set of SMEs generates employment 


opportunities and creates wealth. In Sri Lanka, SMEs contributes approximately 1% of the GDP to 


the national economy. SME's need both financial and non-financial services to enhance their 


productivity, profitability and growth. Access to financial services is essential for growth and 


development of micro and small enterprises. The microfinance industry has become a major 


strength by providing enough financial assistance for the sustainability and survival of SMEs in Sri 


Lanka. This study was designed to identify the impact of MFIs on the growth of SMEs in Sri 


Lanka. By this study, the contribution of MFIs on the entrepreneurial activities that lead to 


sustainable growth of SMEs and challenges that faced by SMEs accessing credit was determined. 


The population for the study was small and medium-scale enterprises in Matara district. The 


sample (200 SMEs) was selected using simple random sampling technique. Both primary and 


secondary sources were used to gather relevant information and data. Primary data were 


collected using a structured questionnaire and research papers; books and journals were used as 


secondary sources. Qualitative as well as quantitative methods were used in the analysis of the 


primary data and descriptive statistical techniques such as total score and simple percentage were 


used. The findings exhibit a significant relationship between the services provided by the 


microfinance institutions and SMEs performance. Further, the study confirmed the positive 


contributions of MFIs loans towards promoting SMEs market share, production efficiencies and 


competitiveness. Accordingly, this study recommends formulating policies on SMEs to create a 


better platform for SMEs to access better financial services to be succeeded in their development 


agendas. 
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Demand for auditing primarily stems from the intention of mitigating conflict of interest among 


different stakeholders associated with a business entity. The external auditors act as a guarantor 


of the reliability of the financial statements prepared by the management. Otherwise the 


stakeholders who do not have adequate access to internal affairs and information of the business 


may hesitate to make their investment decisions based on the information disclosed by the 


management. Therefore, an opinion expressed by an independent external auditor adds 


credibility to the financial statements. However, recent accounting scandals like Enron have 


casted a doubt over the independence of auditors and the overall value of auditing. In Sri Lanka 


as well, there have been few cases where the auditors’ role and independence was challenged. 


Auditor’s independence may be impaired due to several causes. Amongst them, the provision of 


non-audit services to the client by the incumbent auditor has become one of the major causes 


behind the diluted auditor independence. Therefore, this study investigated whether the 


provision of non-audit services impairs the auditor’s independence based on the data during 


2008-2012 on 10 small and medium scale audit firms located in the western and southern 


provinces in Sri Lanka. Interviewing and a questionnaire-based survey were used as main data 


collection methods where the qualitative methods were used for analysis. Results revealed that 


the provision of non-audit services results in self-interest, self-review, familiarity and intimidation 


threats which eventually deteriorate the auditor independence of small and medium scale audit 


firms. Therefore, the separation of non audit services from the incumbent auditor would result in 


higher integrity of the financial statements. 
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Occupational stress is one the major issues in organisational life. Even though optimal levels of 


stress can be challenging and produce eustress (positive feelings and high involvement), stress at 


work is a well known factor for variety of negative work related outcomes. Lower job satisfaction 


and organisational commitment are the main consequences of occupational stress. Both of these 


work outcomes are, in general, negatively related with perceived stress and they have an effect 


on overall organisational efficiency and effectiveness. In Sri Lanka, since the garment industry has 


been remarkable in terms of its contribution to GDP, exports, foreign exchange earnings and 


employment generation, managing employee stress is much necessary for the long term success 


of this industry. Especially identifying the perceived stress, job satisfaction and organisational 


commitment relationship of the sewing machine operators is vital due to they are the major 


players in garment industry. Most of the research on occupational stress has focused on its 


relationship with job satisfaction and organisational commitment. However perceived stress and 


work related outcomes of sewing machine operators in Sri Lanka are under considered. Thus, the 


main objective of this paper is to identify the relationship between sewing machine operators’ 


perceived occupational stress and two work related outcomes: job satisfaction and organisational 


commitment. Data were collected from 200 sewing machine operators of a leading garment 


manufacturer in Sri Lanka using a self-administered questionnaire. Correlation analysis reveals a 


significant negative relationship between the perceived occupational stress and the job 


satisfaction. Similar results were found between perceived stress and organisational commitment 


as well. The findings of the study would be important to the human resource managers of the 


garment industry to develop their stress management programs and utilize human resources in an 


effective way. 
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As an international lingua franca, today English language has become a popular subject matter in 


the linguistic researches. English is a paramount language in higher education sector in Sri Lanka 


for a long time, based on the view that English is the language of science. Nevertheless, many 


worldwide universities concern more about English in the fields of management, finance, 


engineering and science etc, the transition from school to higher education is a big trauma for the 


students, mostly because of the English language problem. Lack of motivation is the foremost 


reason of this language trauma. Learning motivation has therefore, long been identified as one of 


the main factors affecting English language learning success. Linguistic researchers emphasize 


that demographic factors such as age, sex, culture, identity and emotional factors are momentous 


in language learning motivation. Four demographic factors named as gender, medium of 


learning, results for the English language at senior secondary examinations (G.C.E O/L and A/L) 


and regions where students live were addressed in this study in terms of English language 


learning motivation (ELLM) among management undergraduates. Despite the substantial amount 


of researches conducted worldwide in the study of demographic factors affecting to foreign 


language learning motivation, very little attention up to date has been made in Sri Lankan 


context. Thus, the main objective of this paper is to identify the effects of demographic variables 


on ELLM in regard to Sri Lanka. Data were collected from 100 (n=100) management 


undergraduates of University of Ruhuna, Sri Lanka using a self-administered questionnaire. 


Independent sample t- test revealed a significant difference between male and female students in 


terms of ELLM (t=2.364, p= 0.020). Similar results were found between Sinhala and English 


medium learning students as well. However, no any significant difference found between 


students’ senior secondary exams’ results for English and ELLM. Further, ANOVA test ensured 


that there was no statistically significant difference among students’ living area in terms of ELLM 


(p< 0.05). Since this study endeavours to identify the effect of demographics on ELLM, future 


researches can be conducted focusing on various other motivational factors. 
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Sri Lankan economy is predominantly a small and medium enterprises (SMEs) economy. SMEs 


have been used by the successive governments of independence Sri Lanka as an effective tool for 


accelerating the economic growth, reducing unemployment, income inequality and poverty 


(Ministry of Enterprise Development 2002). In recent times, microfinance has evolved as a major 


instrument to provide financial facilities to small entrepreneurs in developing and developed 


countries. Group-based saving and lending, easy access, and less or no collateral requirements 


are some of the key characteristics of microfinance on the development of Small Scale 


Enterprises. This study will evaluate the impact of microfinance on the development of Small 


Scale Enterprises in Hambantota Districts.  


The structured questionnaire was the major research tool used in collecting primary data. The 


data and information were collected from 100 samples the researcher has selected 50 treatment 


groups and 50 comparison groups (incoming clients) randomly selected from three Divisional 


Secretariats representing all five selected microfinance institutions of Samurdhi, SANASA, 


Janashakthi Bank, SEEDS and Rural Banks. They were engaging with small and medium scale 


enterprises in the Hambantota District. The sample survey was conducted in Hambantota district 


during the three-month period, July-September 2012. Descriptive statistics, Independent T- Test, 


and binary logistic regression models were used for the analysis tools. On the basis of analysis, 


author found that, based on the ‘credit plus’ approach, microfinance institutions provide different 


kinds of financial services like micro-saving, micro-credit, micro-insurance and business 


development services on the development of Small Scale Enterprises in Hambantota District. In 


addition, selected microfinance institutions are contributed to promote self-employment and 


small enterprises among the poor. In addition, the economic empowerment of people who are 


engaging with SMEs including living standard, income and savings of the family, development of 


new income sources, development of family economy, purchasing of durable consumer goods, 


development of business/occupation, self confidence about the future, satisfaction of the 


utilization of loans and financial and employment security, reduce external shocks, training 


helped to develop new income sources and training provided helped to develop skills have been 


positively affected by the microfinance programmes in Hambantota district.  
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Women are now in the workforce more than ever before. Even though the number of female 


employees has substantially increased in recent years, they are still under-represented in senior 


management positions in organisational context. Therefore it has become necessary to identify 


whether there are any barriers which prevent female employees in achieving the top 


management positions in their career ladder. Most of the female employees aspiring to hold 


senior management positions believe that “the glass ceiling” to career progression still exists. 


Hence the purpose of this article is to identify and explore the perceived and experienced 


barriers that impede the career development of female employees at Logistic Co., one of the 


leading organisations operating in transportation and logistics industry in Sri Lanka. Simple 


random sampling technique was utilized to gather data from 30 female employees at Logistic Co. 


and descriptive statistics were used to analyze. According to the findings, the negative and 


unhelpful attitudes towards female employees and socio–cultural factors are the strongest barriers 


which add significant cost to women in order to enter top management positions. Secondly 


behavioural traits of women drop them another step down once they attempt to reach the top 


management positions. At last, organisational practices produce a considerable amount of 


negative impact in order to hinder the career development of female employees. However, it is 


very important to take into account that the perception of career barriers always remains 


subjective to that person’s perspective. Yet the understanding of possible career barriers 


facilitates female employees to take proactive actions before getting experienced with them. 


 


Keywords: Career development barriers, Female employees 


  







Proceedings of the Wayamba University International Conference, Sri Lanka, 29 - 30 August 2014 


 


132 


ENTERPRISE EDUCATION AND VENTURE INITIATIVE IN DEVELOPING 


ENTREPRENEURIAL POTENTIALS 


B.M. Musa1 and D.M. Semasinghe2 


1Department of Business Administration, Faculty of Arts and Social Science, Gombe State  
University, Gombe – Nigeria; 2Department of Commerce and Financial Management, Faculty of 


Commerce and Management Studies, University of Kelaniya, Sri Lanka 
Corresponding author: semasinghe.ac@lk 


 


The development of entrepreneurial potentials is important to sustaining a competitive advantage 


among people coexisting in innovative environment. Quality entrepreneurship education and 


training seem to be a mechanism in promoting and encouraging entrepreneurial potentials 


among youth in schools. However, identifying and nurturing these potentials can contribute 


immensely for the development of entrepreneurial skills to sustaining economic growth and 


development. This research investigates the effect of enterprise education in arousing 


entrepreneurial spirits among pre-tertiary level students. Ten public secondary schools in Gombe 


metropolis Nigeria were examined to identify students who started a given form of business after 


graduation; students that graduated ten years ago from 2000-2010 was sampled. The study 


examined among non-science based students that had entrepreneurship related subjects and the 


science based students that had not. The study observed that entrepreneurship education can 


influence psychological attributes commonly associated with entrepreneurship spirit. Further 


reveals that secondary school students with entrepreneurship or related knowledge have higher 


achievement motivation and creativity for starting a business than their counterparts without it. 


The study recommends that there is need to include a compulsory entrepreneurship subject in 


the secondary school curriculum. 
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Globalization and rapid economic growth have caused a gradual shift in dietary choices, where 


the developing nations would be mostly affected. Sri Lanka, a developing country which has a 


lower-middle-income economy is now experiencing a nutritional transition and hence, it is 


essential to assess food consumption patterns. Because pulses are a major source of nutrients, this 


study intends to present price and expenditure elasticities, in order to discover the consumption 


behaviour of several types of pulses, by households in Sri Lanka. Moreover, this aims to 


determine the impact of demographic factors which influence the dietary choices of those pulses. 


This paper employed the Linear Approximation of the Almost Ideal Demand System (LA/AIDS) to 


estimate price and expenditure elasticities for six types of pulses, by utilizing the Household 


Income and Expenditure Survey, 2006/07. The infrequency of purchases, a typical problem 


encountered in LA/AIDS estimation is circumvented by using a probit regression in the first stage, 


to capture the effect of demographic factors, in consumption choice. Results reveal that the 


buying decision of pulses is influenced by the sector (rural, urban, and estate), household size, 


education level, presence of children, prevalence of blood pressure and diabetes. All types of 


pulses except dhal are highly responsive to their own prices. Dhal is identified as the most 


prominent choice among all other alternatives and hence, it is distinguished as a necessity 


whereas, the rest show luxurious behaviour, with the income. Because dhal is an import product, 


consumption choices of dhal may be severely affected by any action which exporting countries 


introduce, while rest of the pulses will be affected by both price and income oriented policies. 
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One of the key objectives of macroeconomics is to sustain high economic growth through 


maintaining low rate of unemployment and low rate of inflation. Traditional Phillips Curve 


provided evidence of negative relationship between the level of unemployment and the rate of 


change of wage inflation. On the other hand, Monetarists argue that in the long run there is no 


trade-off between inflation and unemployment. But some economists have argued that 


unemployment and inflation are endemic nature of poverty in developing countries. The 


significance of this study is that, if the inverse relationship between prices and unemployment 


were true, economic policy making would be trouble-free for a country. Objective of this study is 


to identify the nature of relationship between unemployment and inflation in Sri Lanka and 


provide suggestions based on the results obtained. A sample of 35 years for rate of inflation and 


unemployment has been taken from the year 1977 to 2012. The Ordinary Least Square (OLS) 


techniques employed to obtain the numerical estimates of the coefficients of the equation and 


Augmented Dickey Fuller test of stationary is adopted along with the Granger Causality test to 


determine the causation between unemployment and inflation. The results of the statistical 


analysis show that there is no trade-off between inflation and unemployment in Sri Lanka. Policy 


makers should clearly identify the situation when it is fit for the policy instruments, because only 


the inflation cannot be fully responsible for unemployment. 
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Effective utilization of human resource is the main focus of Human Resource Management 


(HRM) of organisations irrespective of their nature. Creating a working environment that eases 


the mind of workers reducing their work related stresses is one of the strategies in HRM.  Playing 


background music is taken in to the consideration by most of the organisations especially in 


service organisations with the expectation that it will reduce the work place stresses and improve 


the performance. However, the effect of music on employees’ performance is least attended by 


the researchers particularly in manufacturing organisations. This study was aimed at examining 


the effect of background music on performance of the employees of garment manufacturing firms 


in Sri Lanka. The hypothesis has been developed to fulfil the major objective of identifying effect 


of music listening to the work performance. The sample size of this study was 50 machine 


operators and data was collected by distributing well-structured questionnaire for same sample of 


employees in two times as before and after music listening. Sample respondents listened to the 


relaxation music for two weeks. Mean comparison test and regression analysis were used for the 


analysis of the data. It was found that background music has a profound effect on the 


performance of the respondents. Correlation of before music listening and work performance is 


0.796 and after music listening and work performance is 0.590. Mean of before music listening 


work performance is 34.945 and after music listening work performance is 28.742. The 


recommendations for the study are, first discuss with employees, to use of fast rhythm songs, to 


use more music rhythms, to consider preference of employees and to change the music based on 


the situation. This study proved the fact that employee performance is affected by using of back 


ground music.  
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Organisational culture influences the organisation in different aspects. It has a strong influence on 


employees’ behaviour and attitudes. Positive culture enhances the commitment of employee that 


accomplishes the organisational goal effectively. Therefore, interpreting and understanding 


organisational culture is very important task. Further today’s business environment is changing 


very rapidly and continuously and managers are increasingly challenged with changing 


organisations’ culture to support new ways of accomplishing work. They are struggling with 


seeking ways of improving the commitment of their employees.   Under such circumstances, this 


study was designed with the objective of examining the impact of organisational culture on 


employee commitment. The independent variable of the study was culture and it was measured 


by using six dimensions including philosophy, group norms, teamwork, reward system, decision 


making and conflict management. Employee commitment as the dependent variable was 


measured by using three components, including affective commitment, continuance 


commitment, and normative commitment. A sample of 80 employees in Orient Garment PlC, 


Koggala was drawn using simple random sampling and self-administered questionnaire was used 


to collect the data. Descriptive statistics and the multiple regression procedure were applied to 


analyze data. The findings of the regression analysis show that culture is having significant 


positive but weak influence on commitment. When consider the impact of culture on three 


dimensions of commitment, it is significantly and positively influencing continuous commitment 


and normative commitment. The result suggests that organisational culture is not influencing 


employees’ emotional attachment towards their organisation. 
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Today leasing is becoming an increasingly popular method of automobile financing. This shifts a 


significant trade upward among automobile industry in Sri Lanka. The principle advantage of 


leasing is it can make expensive cars affordable for comparatively unaffordable people. While 


this may be true, there is an important factor to be considered - that is the contrast between the 


automobile owners and the leasing companies (LCs) in selecting the insurance provider for the 


vehicle concern. This paper aimed to explore the influence of preferences and other conditions 


(such as premium, interest etc.) of LCs on the owner’s choice of insurer for an automobile, which 


may lead morale conflicts between the vehicle owners and the lease providers. Based on a series 


of discussions had with 50 leased-vehicle owners (LVOs), who are randomly selected from Kandy 


and Kurunegala districts, this study has investigated the views of LVOs for gauging the 


satisfaction on the insurance policy that they purchased. The first criterion related to the pressure 


from leasing company; it was asked: To what degree, and by which means, do leasing companies 


influence in purchasing the insurance cover for your vehicle? And, is it done at the expense of 


the LVOs interests? The second criterion examined LVO’s knowledge from the viewpoint of rules 


and conditions of the insurance policy, asking: To what degree do vehicle owner’s “preferred 


insurance policy” match with the insurance policy that recommended by the leasing company? 


The results confirmed that the LCs are heavily influenced on the LVOs insurance policy selection 


(x = 4.15), which ultimately prevented them from enjoying full benefits of an insurance cover 


(x = 3.60). Separate analyses were conducted for the “average” vehicle and the “luxury vehicle”. 


Results indicated that as the value of vehicle increases, the influence level of leasing companies’ 


decreases. As a result, a negative and significant relationship (r = -.721, p <.000) found between 


the level of influence of LCs and the satisfaction of LVO’s on their insurance policy. 
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Long term insurance (LTI) is a contract which remains alive through the periodic payment of 


premiums as stipulated in the contract. The growth momentum in the LTI business in Sri Lanka 


was gradually increasing in absolute terms in 2012. While the market is growing steadily at 6.56 


percent, the penetration (of total industry premium as % of GDP) level remains low at 0.49% in 


2012 reflecting a decrease compared to 0.54% recorded for 2011. One of the most important 


factors that contribute to the law penetration rate is the lack of interest and awareness in investing 


in LTI. This has resulted in a high rate of lapse and low persistence. According to Insurance Board 


of Sri Lanka, new insurance policy lapses as a percentage of new policies issued had increased to 


18.72% in 2012 compared to 15.6% recorded in 2011. Both lack of interest in investing in LTI 


and the high rate of policy lapse have retarded the development and the growth of LTI business 


in Sri Lankan market. This study therefore, attempted to find out the main contributory factors to 


the lapsation of LTI policy based on the Kurunegala district in Sri Lanka. 174 respondents, whom 


LTI policies been lapsed within last three years, were selected from two Divisional Secretariats 


namely, Kuliyapitiya West, and Kurunegala using multi-stage sampling techniques. Each 


individual was interviewed, personally and in-depth, with the help of a semi-structured interview 


schedule. The ordered Logistic regression techniques were used for statistical analysis. The 


preliminary results suggest that there is a significant relationship between the lapsation rate and 


both company-related (service quality, trust and faith, and malpractices) and client-related 


(income, health and awareness) factors. Further, it revealed that inadequate money on the due 


date of the premium payment is the basic root cause of the policy lapsation. This is followed by 


the irritated trust and faith of the business. Insurance companies therefore need to invest more in 


public enlightenment and manpower development so as to give LTI business its pride of place in 


the economy. 


 


Keywords: Kurunegala, Lapsation, Long-term insurance 


  







Proceedings of the Wayamba University International Conference, Sri Lanka, 29 - 30 August 2014 


 


139 


EFFECT OF ROLE MODELS ON ENTREPRENEURIAL INCLINATION 


R. Ponmani 1, P. Pretheeba 2 and R. Annapoorani1  


1Avinashilingam University, Coimbatore–43, India; 2Eastern University, Sri Lanka, Chenkalady–
30350, Sri Lanka 


Corresponding author: p.pretheeba@gmail.com 


 
Role models play an imperative role in enhancing awareness and develop favourable attitude 


towards certain activities. The research effort is scarce on the role models on entrepreneurial 


inclination especially among students. An attempt has been made to carry out a detailed 


empirical investigation on the effect of role models in creating entrepreneurial intentions among 


postgraduate students in India. This study employs the Ajzen’s theory of planned behaviour, in 


which intentions are regarded as results of attitudes, subjective norms and perceived behavioural 


control. Data were collected through questionnaire survey from 188 post-graduate students from 


science and non-science degree from recognized universities in Tamilnadu, India. Structural 


Equation Modelling (SEM) was performed to examine the influence of role models on science 


and non-science (postgraduate) students’ entrepreneurial intention and the antecedents of 


entrepreneurial intention. The result indicated that there is a significant relationship between the 


role models and level of attitude, perceived behavioural control and subjective norms towards 


entrepreneurial activity. Further, the results show that attitude, subjective norms and perceived 


behavioural control do have a significant influence on entrepreneurial intention. 
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The banking sector in Sri Lanka has been one of the potential avenues of employment especially 


to the youth. After the independence in Sri Lanka, a set of reforms were introduced in the Sri 


Lankan economy. Modern changes such as computerization, reduction of government share 


holding in state banks, introduction of the voluntary retirement scheme for excess staff, etc. are 


some of these reforms. As the outcomes of these changes, the banks were multiplied in size and 


numbers and diversified their activities by getting into new products and services. Organisational 


membership is a dominant source of stress and the changing occupational roles specially in the 


banking sector are the main causes to reduced quality, productivity, health as well as well being 


and morale of employees. The primary objectives of this study were 1) to evaluate the 


Occupational Role Stress of the public sector bank employees with special reference to the State 


Bank Employees in the Eastern Province of Sri Lanka, 2) to identify the factors influencing the 


Occupational Stress among employees of the state banks, and 3) to recommend strategies to 


mitigate the stress in their jobs. This is an exploratory study and was carried out though a field 


survey.  Though this type of study is more useful to both state and private banks, this particular 


study covered only two important state banks namely the Bank of Ceylon (BOC) and the People’s 


Bank (PB) functioning in the Eastern Province of Sri Lanka. The total of 120 employees; 60 from 


the People’s Bank and 60 from the Bank of Ceylon were taken for the study based on stratified 


random sampling method. The data were collected through a structured questionnaire followed 


by an open-ended interview with bank employees. Pareek (1983) pioneered work on the role 


stress identifying as many as ten different types of organisational role stresses. As such, the inter-


role distance (IRD), role stagnation (RS), role expectation conflict (REC), role erosion (RE), role 


overload (RO), role isolation (RI), personal inadequacy (PI), self role distance (SRD), role 


ambiguity (RA), and resource inadequacy (RIn) were assessed in this study. Further, in order to 


find out the level of occupational stress among the employees of the People’s Bank and the Bank 


of Ceylon, Duncan’s mean test was conducted. From the data collected from the respondents and 


the analysis done by the researcher the mean value of the total Occupational Role Stress (TORS) 


indicated as 89.9. Further, among the ten occupational stressors evaluated in this study, the inter-


role distance (Mean value 9.8), role isolation (Mean value 9.5), and personal inadequacy (Mean 


value 9.6) of state bank employees in Sri Lanka have highly influenced in their occupational 


stress. Therefore, it has been revealed that there is a moderate – high level of occupational stress 


among the public sector bank employees in Sri Lanka. The study suggests that both the Peoples 


bank and the Bank of Ceylon must focus on their brand image and try to reiterate the people that 


they are the most reliable financial institutions in Sri Lanka through a wide product and 


promotional mix. Further, they must introduce well advanced technologies which have been 


used in other well developed financial institutions in the world and train their staff to provide a 


better service to the public. The state banks can make their employees to be involved in the 


decision making process and adapt good HR policies and practices.  
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Requirements engineering is the discipline where user’s requirements are collected, analysed and 


the specification documents for system development is prepared. The importance of 


requirements engineering teaching/learning in software engineering has been well recognized in 


which theory and practice applied to study the process of defining the requirements in software 


project development. The goal of requirements engineering is to understand the customer’s 


needs and buttress the client to provide the solution using requirements engineering techniques 


and tools. Unclear requirements are accounted as one of the main cause for software project 


failure and product defects. Poor understanding of requirements engineering practices and their 


benefits hampers the industry’s software development process. Requirements engineering 


teaching is an important endeavour that can produce the talented requirements engineers to 


improve the adoption of requirements engineering methods in the businesses. But there is a lack 


in produce the talented requirements engineers to satisfy the real time industry’s needs. Hence it 


is necessary to identify needs in requirements engineering class students and provide the proper 


solution to motivate them to study the requirements engineering concepts in depth to satisfy the 


real time needs. Convenient sampling method was used to select the students’ community for 


this study. Learning analytics concepts were adopted to measure their needs using self 


administered questionnaire. Two hundred questionnaires were distributed among the students. 


One hundred seventy two questionnaires were in usable condition and SPSS 17.0 was used to 


analyze the data. The results reveal that majority of the students prefer technology based 


collaborative learning methods than the pure traditional based learning in requirements 


engineering. Therefore, it is necessary to invent technology based collaborative teaching/learning 


atmosphere to motivate the students to study the requirements engineering concepts in depth and 


satisfy the real time society’s needs. This could motivate the industry to produce the quality 


software in economic manner. 
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Capture fisheries in marine area involve considerable risks such as the loss or damage to fishing 


vessels, equipment and gears as a result of natural disasters. Therefore, fisheries insurance is 


considered as an important tool in the risk management of capture fisheries industry. This study 


was designed to explore the importance of fisheries insurance for the sustainable development of 


capture fisheries industry in Puttalam district of Sri Lanka and to understand the perception of 


boat owners’ and the fishermen towards the fisheries insurance that in practice. Fisheries ministry 


sources indicate that the Chilaw fishing fleet of Puttalam district consists of about 75 vessels, of 


which 60 fishing vessels are out-boat type. For this study, 50 fishing vessels owners (N1=50) and 


40 fishermen (N2=40) were randomly selected from the Chilaw fishing fleet. The results indicate 


that the fisheries insurance plays a significant role in developing the capture fisheries industry in 


Puttalam district. Yet, the large majority of the respondents indicated that they have no faith in 


fisheries insurance now in practice and they believe that the government made it compulsory to 


get rid of their responsibility in safeguarding the life of fishing community. In light of these 


findings, instead of encouraging vessels owners to purchase insurance solely for legal reasons, a 


more productive method should be developed to enhance the knowledge of boat owners and 


introduce “all risks” policy depending on the coverage desired by the individual fishing vessel 


owner and the costs of the policy coverage offered by insurers.  


 


Keywords: Chilaw harbour, Fisheries insurance, Puttalam district, Sustainable development 


  







Proceedings of the Wayamba University International Conference, Sri Lanka, 29 - 30 August 2014 


 


143 


MOTIVATION OF SRI LANKAN PUBLIC LIMITED COMPANIES FOR REPORTING 


ENVIRONMENTAL INFORMATION 


N. Rajeshwaran1and R.P.C. Ranjani2 


1 Department of Commerce, Faculty of Commerce and Management, Eastern University of Sri 
Lanka, Vantharumoolai, Sri Lanka; 2Department of Finance, Faculty of Commerce and 


Management Studies, University of Kelaniya, Kelaniya, Sri Lanka 
Corresponding author: rajesheusl@gmail.com 


 


Objective of the study is to examine managers’ perceptions regarding stakeholders’ value and 


purpose of response to companies’ environmental reporting. The study employed legitimacy and 


stakeholder theories as the basis for explaining environmental reporting practices. By reviewing 


284 public companies’ annual reports published in 2012/2013, it was observed that 134 


companies disclosed environmental information i.e. 47%. Out of them, 74% of (99) companies 


were selected by using proportionate stratified random sampling according to the business sector 


as a sample to carry out the study. The questionnaire was delivered to the executives responsible 


for the environmental management and reporting. In case if there was no such a position, the 


person responsible for annual report preparation/ Chief Financial Officer/ Managing Director or 


CEO from the companies was selected. Responses from these managers were then contrasted 


with companies’ quality of environmental disclosure, which was measured by using Clarkson et 


al.’s environmental disclosure index that was prepared based on GRI guidelines as well as 


quantity of environmental disclosure, which was measured by using a number of sentences. 


Descriptive statistics, correlation and regression were used to analyze the data. Results of the 


study show that there are associations among the managers’ perception of various stakeholders 


and purpose of response and actual environmental reporting. Most important stakeholders are the 


government, shareholders, and environmentalists while least important stakeholders are 


competitors and suppliers regarding the decision to disclose environmental information. Further, 


the results reveal that main purpose of disclosing environmental information by companies is 


maintaining legitimacy than gaining or repairing legitimacy. Finally, companies legitimate their 


activities to society by reporting environmental performance to various stakeholders. The findings 


of the study would help the companies, regulators and other stakeholders in order to plan their 


environmental performance and reporting for making the globe a green. 
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While many studies generally focused on assessing location based attributes for the price 


determination of the single housing price, recent studies suggest that there is a growing concern 


on non-location attributes. Yet, identifying the valuation of housing attributes, their relationships 


and the level of influence have poorly understood in planning and property development fields 


in Sri Lanka. This paper attempts to address the gap by using hedonic analysis as a first step to 


develop an appropriate statistical tool. This study is based on an analysis of structural, location 


and neighbourhood characteristics of fifty (50) single house transactions conducting a 


questionnaire survey in Maharagama Urban Council. First, the Step wise multiple regression 


analysis was used to identify the most significant attributes. Second, hedonic pricing model was 


developed based on the identified attributes to assess the implicit value of housing attributes. The 


results provide strong evidence that structural attributes, such as architectural design, garden size, 


number of bed rooms, age of the property are found to be significant. In addition, structural 


attributes such as minimum access to the local roads, access to the quality of infrastructure as 


location attributes have similar effects (significant level<0.05) on housing prices. The analysis 


shows the relatively high co-efficiency of determination (R2) value as 87 %. The study confirms 


that hedonic price approach can be used to assess the implicit values of housing attributes which 


has similar urban characters that of Maharagama area. The output of this empirical study will be 


helpful to the planners, decision makers and property developers for their investment and 


location decisions.  
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This study undertakes theoretical and empirical investigation of financial intermediation 


development in Sri Lanka during the post liberalization period. The purpose of study is to identify 


the major determinants of financial intermediation development in Sri Lanka for the period 1978 


to 2013. The study incorporates macro approach to capture the available empirical data. The 


analysis of the study was broadly carried out on the basis of deductive research methodology. 


That is the investigation will start with formulation of the relevant theoretical framework and 


match the theory with available information. Accordingly, study develops a general model for 


financial intermediation development and subsequently this model applies for country specific 


analysis. The results are obtained using time series econometrics analysis, which involves unit 


root, co-integration and causality tests. The theoretical literature on financial intermediation 


classified under traditional and modern theory of financial intermediation. Although, traditional 


theories do explain an important thing about financial development, it fails to identify other 


important factors in financial intermediation in the current global setting. Those factors are taken 


into account under the modern theory of financial intermediation. This study highlights the 


importance of more integrated approach in order to explain finance growth nexus in developing 


countries. The development of general model on financial intermediation provides the basis for 


the integrated approach. The development of financial sector is impressive during the post 


liberalization period. The study develops financial development index using principle factor 


component analysis to capture level of financial development in Sri Lanka. The said index shows 


a moderate growth in Sri Lanka throughout the period. The econometrics analysis confirmed that 


broad money ratio, national savings, real interest rates, external assets, public borrowings, 


interest rate spread and inflation rate as the major determinants of financial intermediation 


development in Sri Lanka. The findings of the study will enrich empirical literature and provide 


guidelines for rational policy formulation and implementation in order to uplift financial system 


for achieving sustainable development.  
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This study examines the impact of human resource management (HRM) practices on employee 


satisfaction in Sri Lankan public sector banks. Employee satisfaction is one of the major 


challenges that banking sector managers is facing in current competitive globalized market. A lot 


of prior scholarly studies have been focused on the manufacturing sector within Western 


organisations. There has been a pronounced lack of focus on the relationship between HRM 


practices and employee satisfaction in Asian service sector organisations. Therefore, the main 


purpose of this study was to find out the impact of four HRM practices i.e. recruitment and 


selection, training and development, compensation and performance appraisal on satisfaction of 


employees in public sector banks. For this purpose, data has been collected from the 209 non 


managerial employees of public sector banks. Regression analysis, Cronbach’s alpha, Pearson 


correlation coefficient and descriptive statistics were used for data analysis of the study. It was 


found that four HRM practices have positive relationship with employee satisfaction. Results 


reveals that the pre-specified bundle of human resource management practices significantly 


impacts on employee satisfaction (p<0.001). Compensation practice was found to be most 


important factor for creating satisfaction among employees of public sector banks (t=13.874; 


P=0.000). Findings of this study would have a greater importance for HR managers of banks to 


examine the success of currently implemented HRM practices. It also could be useful for policy 


makers to identify effective HRM practices to motivate employees in banks. Further, this study 


has made a significant contribution to fill the gap in literature in relation to banking industry in 


Sri Lanka. 
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In Morden world, different types of practices can be seen for investing capitals such as savings 


money in fix deposits, invest or trade in foreign currency and buy gold bars etc. However, during 


the last two decades stock market has become more institutionalized platform for trading at 


consented price between buyers and sellers. As a result, many investors have been investing 


huge capitals from their budget for buying stocks and derivatives from markets around the world. 


Colombo Stock Exchange (CSE) is one of the most modernized stock exchange in South Asia with 


a fully automated trading platform. High volatile fluctuations with instability patterns are 


common phenomenon in the CSE. This study mainly attempts to understand the trends and cyclic 


patterns in the CSE in order to predict the future behaviours. In addition to that, Multivariate 


statistical methods such as  principal component methods and discriminate analysis approaches 


and time series forecasting techniques such as Auto regression and Moving Average  (ARMA) and 


ARIMA techniques were widely applied to identify the directional movements of market prices 


and trade volumes during January 2002 to December 2013.  


The study results reveal that stable and sustainable macro-economic environment with political 


stability of the country has directly impact on high volatility fluctuations in CSE during last two 


decades. Moreover, results disclosed that stocks from the banking, finance & insurance (36%), 


manufacturing (12%), diversified (25%) and trading (7%) are playing significant role in explaining 


the variations.  Furthermore, results of the principal component analysis suggested that GDP 


levels (0.343), unemployment rates (0.349), consumer spending rate (0.198), inflation rate 


(0.286), crude oil import rates (-0.043), government revenue (-0.128), total investment percent of 


GDP (0.238), gross national savings percent (-0.427), net revenue (0.506) and interest rate 


(0.306) spread have made strong long run relationship with stock market fluctuations in Sri 


Lanka. 
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Electricity Generation and Forecasting is prerequisite to enhance industrialization, farming and 


residential requirement of a nation. It has great impact on both nation’s economy and standard of 


living that can be achieved through new forecasting techniques, enhanced electricity generation 


methodologies and better electricity conservation techniques. Most of the countries are allocating 


significant amount for power generation and forecasting from their annual budgets. Much 


research work has been carried out to analyze and propose innovative methodologies for 


efficient electricity generation and forecasting. In our approach, Grey Model (1, 1) based on grey 


system has been used for forecasting results. Performance of the proposed technique has been 


compared with existing Auto regressive moving average forecasting model. Annual power 


generation and consumption data in Sri Lanka during thirty year period from 1983 to 2013 were 


used. Unexpected power demands with non-systematic behaviour patterns have motivated to use 


GM (1, 1) model for discussing results. MAPE (Mean absolute percentage error), MSD (Mean 


absolute deviation) and MSE (Mean squared error) accuracy testing result shows that GM (1, 1) is 


outperformed compared with model fitting and model forecasting. The results reveal that, power 


sector of Sri Lanka before 1995 was heavily dependent on the hydropower (1995: 51% (Total 


production)) electricity. However, after mid-2000s (2012: 27% (total production)) this situation 


has been totally changed because of the lower annual rainfalls. Furthermore, the electrical 


consumption rate of the country has been increased rapidly compared with production rate since 


2008. Hence, government should intervene and alternative energy sources must be introduced to 


the national power grid as early as possible. Currently, CEB has already taken some necessary 


actions to minimize power consumption. They have planned to expand coil fire, fuel-oil and 


diesel fired thermal power generations in the next decade (2012: Hydro power: 27%, Thermal: 


71%, Other: 2%). However, dependence on these important energy sources could manipulate 


Sri Lanka into unsustainable economical development path. Because of the tropical temperatures 


and the islands location, Sri Lanka blessed with several forms of natural and renewable energy 


source such as wind, solar and biomass energy sources. When we can give much attention for 


available resources, it is beneficial not only for Sri Lankan economy but also for nature.  
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Sri Lanka stands at important crossroads as it makes a decisive transition into a middle-income 


economy. Within the competitive market, Sri Lanka should focus on strengthening its foreign 


exchange earning capacity through the export of goods and services. Export development plays 


an important role in promoting economic growth and development. To promote economic 


development and survival in the global competitive market, export competitiveness is an 


essential component of a country. Considering the export goods, Sri Lanka had the extraordinary 


years of trading experience for tea with the rest of the world. There is a vital need to analyse Sri 


Lankan tea export performance in global competitive market. The main purposes of this study are 


to comparatively examine the tea export performance of Sri Lanka and identify the main 


challenges of it. Trade statistics in International Trade Center (ITC) and statistics related to Sri 


Lankan tea industry used as secondary data sources and industry expert’s ideas gathered to 


identify main challenges. This paper clearly highlighted that last decade tea export performance 


of Sri Lanka has turned down when comparing other tea exporting countries. It is further 


validated that volume of the tea exported from Sri Lanka to the top 6 tea importers in the world 


has come down from 2001 to 2012. If this behaviour is extended to the rest of the key markets, 


Sri Lanka’s export revenue may be in trouble. In sum, all is not lost. The recipe is not found in 


the past. The country can learn lessons from past mistakes. It is required to identify the factors 


affecting on tea export competitiveness of Sri Lanka. Further study will focus to conduct a study 


to find out the factors affect on export competitiveness of tea industry of Sri Lanka. 
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The purpose of the current study is to work-out how consumers in different cultures value 


consumer based brand equity (CBBE) in terms of consumers’ willingness to pay (WTP) during a 


product harm crisis with special reference to the emerging market economies in China and Sri 


Lanka. A self-administrated, pre-tested questionnaire survey was conducted related to a fictitious 


product harm crisis scenario. Two samples of Sri Lankan (n=50) and Chinese (n=51) based 


undergraduate marketing and business management specializing students were participated in 


the survey. MANOVA results showed that national culture significantly affects differences in 


consumers’ WTP values in order to remarket the wounded brand. Chinese consumers were more 


WTP for the wounded brand than their Sri Lankan counterparts revealing their national ideology. 


This study provides useful guidance for crises managers and for future research initiatives. 
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Efficient management of working capital is a fundamental part of the overall corporate strategy to 


create the shareholders’ value. Firms are struggled with deciding the appropriate working capital 


policy in order to maximize the firm value. Since the paucity of empirical studies regarding 


working capital management policies specifically in Sri Lankan context, the present study 


investigates the impact of aggressive/conservative working capital policies on firm financial 


performance in Sri Lankan companies. Data were gathered from one hundred and thirteen (113) 


listed companies in Sri Lanka covering thirteen business sectors for the period of 2011/2012. 


Working capital investment policy and working capital financial policy were used as 


independent variables and firms’ financial performance measured by in terms of Return on assets 


and Return on equity. Moreover, growth and leverage were used as control variables and 


multiple regression analysis was employed to examine the relation of working capital policies 


and financial performance. The findings imply that a negative relationship between the financial 


performance measures of firms and degree of aggressiveness of working capital investment 


policies (p<.001), whereas positive relationship between the performance measures of firm and 


degree of aggressiveness working capital financial policy (p<.001). The study reveals that firm 


could improve financial performance if they adopt a conservative approach towards working 


capital investment policies and aggressive approach towards working capital financing policies. 


Hence, this study guides the potential stakeholders, who are waiting to merge with Sri Lankan 


companies as a shareholder or long term debtor, to concern with companies which following 


relatively conservative approach towards short-term assets and aggressive approach towards 


current liabilities. 
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Today, the competition in the market has increased due to globalization, new technology, and 


rapid imitation of competitive strategies by the competitors. In this context, though it is difficult 


to ensure the sustainability of competitive advantages, organisations can ensure their competitive 


edge with high performing and talented employees. Performance Evaluation (PE) is an important 


Human Resource Management function of an organisation that leads to build a workforce with 


an excellent performance level in a high-performance work environment. A limited number of 


studies have been conducted to study the factors that significantly affect the successful 


implementation of PE systems. Therefore, the objective of the study was to identify the factors 


that significantly influence the effectiveness of performance evaluation systems. The study was 


conducted by using a sample of 357 banking executives in the banking industry in Sri Lanka. 


Data were collected through a self administered questionnaire developed by the researcher. 


According to the results of the study, five factors: top management support, evaluator training 


and motivation, degree of PE discussion, degree of employee’s positive attitudes towards the 


employee performance evaluation, and rater accuracy had a significant positive correlation with 


the effectiveness of PE systems. According to the results of the regression analysis, each of the 


five factors had a significant impact on the effectiveness of PE systems. Further, the evaluator 


training and motivation (20.4%) and employee’s positive attitudes towards the employee 


performance evaluation (19.3%) had a significant influence on the effectiveness of PE systems 


compared to the three other factors considered in the study. The multiple regression results also 


showed that 64.2% of the variation in the effectiveness of PE system can be explained by the 


changes in these five factors. Therefore, the overall impact of these five factors considered on the 


effectiveness of PE systems is highly significant. With these findings, this study provides 


implications for the design and implementation of successful PE systems. It shows that, all the 


organisations need to consider these significant factors when they design a well planned PE 


system for their organisations in order to implement a successful PE system. 
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Post-war era of the insurance industry in Sri Lanka has led to companies functioning increasingly 


under competitive pressures. As customers have realized that quality is something that cannot be 


compromised, an insurers has to survive in the competition by introducing innovative solutions 


while managing a high value service. Hence, companies are trying to direct their strategies 


towards increasing customer satisfaction and loyalty through better service quality. This study 


investigates customer perceptions of service quality in selected leading insurance companies in 


Sri Lanka. The objectives of the study were to evaluate the quality of service in selected insurers, 


to identify the gap between customer expectation and their perceptions on service quality and to 


identify the areas that need to be improved to deliver a quality service. Data were collected from 


123 customers of five leading insurance companies based on convenience sampling and a 


structured questionnaire. The respondents were asked to rate their expectation and perceptions of 


service offered by the respective insurers. A seven-point Likert scale was used. Gap analysis and 


multi regression were used to analyze the data using statistical software package of SPSS system. 


The result of the gap analysis shows that empathy and accessibility show a bigger gap between 


customer expectation and perception of service quality. The multi-regression analysis shows that 


the dimensions empathy, reliability, and assurance positively influence the insurance service 


quality. The findings reveal that insurers should reduce the service gap by giving personal 


attention to understand customer specific needs and thereby enabling them to deliver a quality 


service to retain existing customers as well as to attract new customers. The study results would 


help the managers and decision makers to efficiently allocate among these dimensions on the 


differential basis, consistent with customer priorities. These findings can be transformed into 


effective strategies and actions for achieving competitive advantage.  
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In today’s world, manufacturing companies are changing and becoming more information 


intensive, highly flexible and immediately responsive to the customer expectations. In this 


dynamic scenario, it is very hard to sustain competitiveness without an accurate cost calculation 


system which gives high quality information for the management decision. There are several 


accounting systems which have been developed over time for the purpose of calculating the 


overhead cost per unit in both manufacturing and service organisations specifically Traditional 


Cost Accounting method (TCA) and Activity Based Costing method (ABC). Despite the fact that 


comparative analyses of ABC method and TCA method have been well documented worldwide, 


only few studies have attempted in Sri Lankan context. Thus, this paper, drawing upon a data set 


in 2012 in the well-established domestic manufacturing company in Sri Lanka. In this study both 


primary data, obtained from interviews, discussion, and observation of production process, and 


secondary data, extracted from costing reports and sheets, have been collected. In this case study 


employs the exploratory data analysis technique as the main analysis tool. Moreover the results 


are obtained between the two cost accounting methods by comparing the percentage of TCA 


profit margin and ABC profit margin. Research findings are evident that as compared to 


Traditional Cost Accounting method, Activity Based Costing method gives the accurate/exact 


costs of the products and shows a meaningful relationship between identified activities with 


overhead cost ratio for each products.  
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The stock market is a place where financial assets are being traded. In this process, one of the 


important tasks of investors is to select particular assets in particular sectors based on the current 


and previous market performances. For this, they can consider different criteria to select the 


particular stocks such as long-term market movements, financial health and profit ratios of the 


company, and the volatility of stocks. This study attempts to analyze the behavior of stocks of a 


particular company by using macroeconomic variables such as unemployment rate, inflation 


rate, exchange rates, investment, and industrial production growth rate as well as company 


specific variables including share volume, turnover, listed and traded securities. Relevant data 


were obtained from Colombo Stock Exchange (CSE) and annual reports of Central Bank of Sri 


Lanka and Commercial Bank of Ceylon PLC (CBC) in Sri Lanka over the period from 2004 to 


2011. Multivariate statistical techniques such as cluster analysis and principal component 


analysis were mainly used for the data analysis. Three homogeneous groups could be seen based 


on cluster analysis result and it reveals that the bank, finance and insurance sectors are significant 


among the twenty sectors in CSE. Moreover, the CBC is shown as the most significant company 


in the aforesaid sector. The Principal Component result shows that, inflation rate, industrial 


production growth rate, growth in income and growth in total assets are the dominating factors 


for the company’s stock behaviors. Therefore, it can be concluded that all the selected macro and 


micro-economic variables are involved in affecting the behavior of the company’s stocks.  
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Today the insurance companies have deeply realized the inherent value of brands. Therefore, 


they largely invest on developing their brand image by suitable brand differentiation and other 


means. This paper investigates the important brand attribute factors which influence insurance 


policyholders’ attitudes in Kurunegala district. Seven brand attributes were used (i.e. social 


recognition and status, advertisements and promotions, family tradition, self-identity, policies and 


benefit, national heritage) to explore the relevance of brand image in insurance. A structured 


questionnaire was constructed and administered to a 120 life assurance policyholders (N=120) 


who were selected randomly from Kurunegala district. The opinions of the respondents were 


collected in five-point Likert scales and these data were analyzed using regression and correlation 


analysis techniques. The results indicate that the entire brand attributes, which were used in this 


study, influence the brand image at different intensities. Among the others, the “national 


heritage” is found to be the most significant influential factor on customer’s attitudes in 


insurance. It is followed by “advertisements and promotions” and “policies and benefit” attributes 


of the insurance brand. When comparing the means score and standard deviation of brand image 


attributes with respondents demographics, it was found that the mean score of different 


demographic groups varied significantly. These findings confirm that branding is essentially 


about enhancing and managing the relationship between the insurer and its customer as well as 


the general public. Moreover, it shows that there are still opportunities for expansion the life 


assurance industry by appropriate brand differentiation and other means. 
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This study examines whether audit committees are associated with improved financial reporting 


quality for a sample of Sri Lankan listed companies. Using a sample of 70 companies listed on 


the Colombo Stock Exchange, this study uses archival data in the form of companies’ annual 


reports to measure the association between audit committees and improved financial reporting 


quality. Dechewand Dichev (2002)’s model was used to measure earnings as a proxy for 


financial reporting quality. The results indicate that formation of audit committees was positively 


associated with improved financial reporting quality. It was also found that audit committees 


having an independent chair and audit committee expertise were positively associated with 


financial reporting quality. Other audit committee characteristics examined were found to be 


insignificantly related to financial reporting quality. 
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The purpose of this study is to explore the relationship between the use and sophistication of 


accounting information systems (AISs) and the success of small business in Eastern province.  


Additionally, this study explores the variables that influence Eastern province small business 


owners/managers in the extent of adoption (sophistication) of AISs. This study applied the 


contingency theory of management accounting information systems as the theoretical foundation of 


the study.  The study sought to fill the gap in the literature related to the use of accounting 


information systems in Small Business.  Previous empirical studies of owner/manager behaviour 


have resulted in conflicting findings with respect to accounting and business processes and systems 


utilized in small business.  The data and information required for the study were obtained through 


a questionnaire survey. The primary concern is with the various financial practices within 


cooperating Small Businesses. Accounting information systems and their usage, financial system, 


historical and future-oriented A I S  practices and historical financial statement analysis 


practices were considered. The research question central to this study is whether the sophistication 


of accounting information systems improves the success of Eastern province small business.  The 


researcher expected to find that businesses owned by individuals with business-related education 


and previous business experience would be using more sophisticated AISs, and therefore, be more 


successful.  The results of the study did show a positive relationship between the sophistication of 


the AIS and higher levels of sales in small business.  Also, the study found a significant positive 


relationship between the importance the owner/manager placed on AISs and the sophistication of 


the AIS.  The findings indicated no significant differences between the sophistication of accounting 


information systems and owner/manager education, experience, ethnicity, or gender.  
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The business world is distinguished by entrepreneurs who had brought change and wealth. As 


the public relies on the popular belief that entrepreneurs are possessed with certain   


characteristics it is quiet natural to ask why these characteristics play a crucial role in 


entrepreneurs’ life.  


This study was aimed to assess whether there is any relationship between certain 


entrepreneurship characteristics and business performance and if so to what extend these 


characteristics impact business performance. It was also intended to assess which characteristics 


play an aggressive role in determining business performance.  


The research has been guided by two hypotheses. Fifty entrepreneurs were taken as a sample to 


gather data to test the hypothesis. Correlation, t and f test were used to analyze the data. Further 


the study has reveled that certain entrepreneurship characteristics influence considerably more 


than other characteristics. Characteristics like opportunity seeking, determination, and 


interpersonal communication skill have much higher association with business performance than 


commitment to work, commitment to quality and efficiency, and planning and monitoring. In 


brief, it was found that to achieve high level of business performance, It is necessary to be in 


possession of certain entrepreneurship characteristics.  
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The concept of dynamic capabilities evolves from the resource-based view of the firm enlightens 


the capacity of a firm to purposefully create, extend or modify its resource base to become a 


source of superior performance, and may enable the firm to achieve sustainable competitive 


advantage. This study aims to extend the concept of dynamic capabilities by exploring the 


resource renewal process of small firms. Building on the emergent literature on dynamic 


capabilities, we suggest a multidimensional construct with three factors: resource coordination & 


integration, learning and strategic response capabilities. A multivariate analysis (Structural 


Equation Modeling) of survey responses of 488 firms belong to manufacturing SMEs in Sri Lanka 


indicates that underlying constructs of dynamic capabilities help firms to renew their resource 


bases. A positive direct impact of firm capabilities on competitive advantage is revealed in 


addition to the positive influence of the capabilities to the entrepreneurial and strategic actions of 


the firm. A key implication is that the dynamic capabilities have a more expansive and vital role 


in the adaptation of small firms in today’s business world than ever considered. The findings have 


valuable implications for practitioners and academics.  
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Most of the available literatures on entrepreneurship research in all over the world have focused 


on the factors affecting the business success and little research has focused on the gender 


disparity behind the business success. However, identification of determinants of business 


success is important and meanwhile a greater attention can be drawn on the disparities in 


business success among men and women Small and Medium Scale Entrepreneurs (SMEs). This 


focal point will enable to address the lagging issues of women entrepreneurs rather than giving 


equal concern on both men and women entrepreneurs.  Majority of this limited past research 


indicate that men-owned businesses are more successful than women-owned businesses both in 


urban and rural settings. Therefore the main objectives of this study are to reveal whether there is 


a difference in determinants of the business success between men owned and women owned 


enterprises and to identify the main determinants of success of men owned and women owned 


enterprises.  From the lists maintained by several business development service providers operate 


in the Southern Province of Sri Lanka, a sample of 130 successful as well as unsuccessful men 


and women SMEs has been selected for this study. Data have been collected through a structured 


research questionnaire as well as interviews with selected few SMEs.  From the three resource 


bases including entrepreneurial capital, human capital, and social capital, this study considers 


only the social capital. Results indicate that there is a significant disparity in social capital 


between men and women SMEs in the sample.  Women entrepreneurs are at a great position 


regarding the social capital comparatively with male counterparts. Therefore, it can be concluded 


that even though the men entrepreneurs have dominated the business world, in the context of 


small and medium scale level, the resource base of social capital has affected to develop the 


capacities of women and this cause the success of the women owned businesses. 
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Advertising is an important way for an organisation to get the word out about a product or 


service and grow a customer base, which usually translates to increased sales and higher profits. 


This paper discusses about the advertisements use in insurance industry and investigates the 


impact of corporate credibility on consumer reaction. Data was collected from a purposive 


sample of 187 insurance policyholders selected from Colombo district, representing the largest 


five insurance companies in Sri Lanka. A pilot study was also conducted to test the validity and 


reliability of the research. This research suggests that consumers’ attitudes towards insurance 


advertisement (ATIA) are positively associated with their attitudes towards corporate credibility 


(ATCC) and, in turn, a positive ATCC has a positive influence on consumer responses. To 


measure customer’s ATCC and their ATIA, a 12-item scale was adapted from previous studies. 


Five items were used to measure attitudes towards insurance advertisements and the balance 


seven items were used to measure attitudes towards corporate credibility. Responses were 


measured on a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). It was 


found that corporate credibility is significantly relevant to advertising value of insurance industry 


(R2 = .874, p < .001). There existed a significant difference of corporate credibility belief of 


respondents (F = 15.99, p < .001). Results also showed that all five groups differed with each 


other on the corporate credibility and the ATIA. The finding of this study provides marketers with 


an understanding of consumers, their attitude toward advertisements, so as designers and 


marketers can better strategize their advertising designs in insurance industry. This study was also 


able to give the insight of the various dimensions and their extent of influence on insurance 


advertising. 
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Electronic Commerce (EC); simply doing businesses via a network is gaining popularity among 


businesses all over the world. There are countless number of reasons for that. The proven cost 


saving in bulky amounts and greater access are at very top of this trend. But despite to every 


organisation’s great desire to be an online business only handful number of giants has truly 


reached the status of “Electronic Business”. Depending on the nature of industry, some 


organisations are enjoying the drivers towards the EC while other several organisations are 


experiencing limitations as well. Thus, this study was aimed at uncovering the potentialities and 


limitations of different industries towards the EC initiatives. The study followed the qualitative 


research approach. The participating industries were selected based on International Standard 


Classification of Industry (ISCI –Revision 03). Data were gathered from 85 establishments 


representing 17 categories of ISCI. The questionnaires coupled with unstructured interviews were 


the tools used for collecting data. The principal data analysis tools were content and narrative 


analysis. The entrepreneurs’ views on the potentialities and limitations towards EC initiatives 


were analyzed to arrive at conclusion. The results indicated wide variation of EC adaptation 


among the different industries due to inherent nature of own industries. Service industries seem 


to be leading the Internet businesses while manufacturing sector also adapting many of E- 


functions. In banking, insurance and travel & tourism, EC is now a standard business tool, 


moving beyond cost saving and strategic objectives. In media, entertainment and communication 


sector, EC is the interactive tool widely used to develop worldwide customers. Education and 


training is an important area where EC can be sued for developing skills. On the other side, many 


industries face difficulties of transforming traditional business processes into electronic form. 


Moreover, the inflexible business settings of some industries such as mining, timber, & forestry 


have banned several EC applications. The results suggest greater penetration towards EC despite 


the industry specific limitations. Majority of these limitations can be easily readily overcome with 


the corporate alliances and technological advancements. 
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Employees in many countries increasingly complain about high and rising levels of stress at 


work. As stress levels have increased, employers have faced rising medical bills, more accident 


insurance claims, increased absenteeism, and declining morale. Most corporate efforts to handle 


the problem have focused on the remedies for work-place stress such as therapy, counselling, 


gym memberships, and in-house exercise facilities. This research studies the job stress of teaching 


hospitals females’ nurses. The factors of job stress that have been examined under this study 


include management role, relationship with others, work load pressure, home-work interface, 


role ambiguity and performance pressure.  The data for this study is collected from 120 female 


nurses from teaching hospitals in Batticaloa District. The researchers used the questionnaire to 


collect primary data. Descriptive and inferential statistics were used to analyze data, mean and 


standard deviation was used to find out the influence of each factor on the dependent variable. 


The correlation and regression analysis with SPSS 16.0 was used to find out the relationship 


between independent and dependent variable. There is a significance difference between job 


stress and its dimensions. Increased work overload and home-work interface and role ambiguity 


are highly contributed to job stress. It shows that job stress of female nurses in the hospitals is in 


moderate level. So, there is a need for greater flexible work schedule, job assignment, maintain 


home-work interface in order to reduce the job stress of female nurses in the hospital sector.  
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A performance measure is a numeric description of a firm’s work and the results of its activities 


which have done, and it is based on data, and tells a story about whether an agency or activity is 


achieving its objectives and if progress is being made toward attaining policy or organisational 


goals. Several researchers have argued that Economic Value Added (EVA) is a superior 


performance measure compared to the traditional accounting performance measures in deriving 


the stock market returns while some other researchers reject this argument and confirm that 


traditional accounting performance measures are more relevant and provide more information on 


stock returns than EVA. This study endeavoured to explore the explanatory power of EVA 


compared to three traditional accounting performance measures, Return on Equity (ROE), Return 


on Asset (ROA) and Earnings Per Share (EPS) in explaining the stock market returns of the food 


beverage and tobacco sector in the Colombo Stock Exchange (CSE). The sample period of the 


study spans for 6 years from 2007 to 2012. The relevant data were collected from the CSE data 


library and the annual reports of the sample companies. Correlation coefficient and regression 


analysis techniques were used for statistical analysis. 


The study revealed that EPS and ROE have a relatively high explanatory ability of stock return 


variations while EVA is not a significance measure to evaluate the variations of stock return and 


the ROA is the least performing traditional performance measure in explaining the variations of 


stock return. Further it revealed that ROA and ROE are highly correlated with each other. The 


findings of this study reject the argument of the superiority of EVA over traditional performance 


measures and recommend using ROE and EPS in making investment decisions in the food 


beverage and tobacco sector companies in Sri Lanka.  
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The purpose of this study is to explore the influence of context on the entrepreneurial process of 


developing banking products and then entrepreneurship of bank as a whole. Generally, the 


concept of entrepreneurship has been confined to businesses. Attempts to apply entrepreneurial 


process in banking industry are rare. Banks are financial intermediaries which develop innovative 


products (i.e., loan schemes) to outperform competitors and attract more customers for their 


products. Viewing these products and services through the ‘lens of entrepreneurship’ has not 


been considered as essential component to determine the success of a bank, perhaps, due to the 


dominancy of accounting systems in assessing the profitability of banks. However, 


entrepreneurship is a process which starts from identifying opportunities in the environment and 


ends with market entry or expansion of the existing business. The process which banks develop 


products and services is also similar to those of individual entrepreneur who develops new 


products and services for market entry.  Understanding entrepreneurial process of banking 


products and services may address the generic problem in entrepreneurship ‘why do some banks 


develop more successful products and services while others not’. When examining 


entrepreneurial processes of similar products developed by state-owned banks in different 


contexts (Bhutan and Sri Lanka), researcher could identify not only the entrepreneurship of 


products/services, but also the entrepreneurship of bank as a whole. Using secondary data of two 


state-owned banks in Sri Lanka and Bhutan for five years (2009-2013) and supplemented with 


qualitative data, this study explores entrepreneurship of two banks employing case study research 


method. This study found that the differences in entrepreneurial process lie not with the bank but 


with the institutional context where those banks are embedded.  
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The objective of this study is to examine the influence of the context on the profitability of a bank 


with a large branch-network and to make recommendations on assessing performance by 


ignoring the context and the unit cost of financial intermediation. Generally, profitability of a 


bank is determined by many factors including annual growth of assets, region where bank is 


located, and, perhaps, the unit cost of financial intermediation UCFI). Even though UCFI is taken 


into consideration, the context where the branch is located has been ignored. As a result, 


branches located in rural settings are not been able to convince their efficiency. Generally, the 


financial success of a bank with a large branch network , depends on the contributions from each 


element in the branch-network.  The contexts, where these branches are located, vary and policy 


makers may also face difficulty in determining financial intermediation efficiency (FIE) of a 


branch.  This study proposes a composite indicator where FIE could be measured.  We deployed 


a case study research method to assess the context by taking into consideration socio-economic 


condition of the location of the branch. Data published by the Census and Statistics Department 


(CSD) have been used to determine the index for the context which also supplemented by the 


findings of   the field research.  UCFI will be measured by the methodology adopted by Phillipon 


(2013). The context measure will be weighted inversely by placing branches in rural setting at a 


higher order and UCFI will be measured on the ratio between aggregate assets and income. 


Bank’s unpublished secondary data were used to estimate UCFI.   Findings of this study shows 


that branches located in rural settings are more efficient in financial intermediation than the ones 


located in urban settings.  
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Gold crisis is the terms used to describe implications arise from declining gold prices which had 


been used as collateral to extend loan facilities (gold-backed loans). With the declining gold 


prices since 2011, banks and private dealers faced problems of recovering gold-backed loans and 


reducing default rates (The extended loan amount is higher than that of current gold prices).  


Then the purpose of this study is to explore basis of strategies adopted by lenders to handle ‘gold 


crisis’.  According to Central Bank of Sri Lanka, 22 percent of the loans granted by all registered 


banks (both Commercial and non-commercial banks) in 2012 were gold backed loans (Annual 


Report of Central Bank of Sri Lanka, 2013). Therefore, ‘gold crisis’ has a significant impact on the 


profitability of banking sector in Sri Lanka. Guided by case study research method, this study 


compares strategies adopted by both established banks and private firms engaged in pawning 


business. According to reviewed literature, three propositions were drawn on the years of 


experience, sensitivity to gold price fluctuation and the contexts where those banks were located. 


This study selected all banks, registered private dealers and some money lenders (selected on 


snowball sampling) in Kapitiyuliya electorate in the North-Western Province of Sri Lanka. Then 


cases were screened to eliminate marginal cases on information given by informants (officials, 


competitors). Final cases include: two established banks, two rural banks, and three private 


dealers.  In-depth interviews, direct observations   supplemented with documents and published 


data (Annual Reports) were employed for data collection. Findings reveal that the years of 


experience in pawning business and alertness to gold price fluctuations, as basis for strategies to 


overcome implications of ‘gold crisis’. Also proposition on context shows that established non-


commercial banks in rural setting were not subjected to the gold crisis. Because the amount they 


borrowed were not dependent upon the pawned gold value but on the borrowers repayment 


capacity. 
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Unemployment has been a burning problem around the world. The youth unemployment surges 


ahead of adult unemployment. Youth labour force prevails in developing economies, where Asia 


takes the lead. Entrepreneurship is increasingly considered as an important means and a valuable 


additional strategy to create jobs and improve livelihoods and economic independence of young 


people. However, increased failure and uncertain environment impel youth to take-up paid jobs 


over entrepreneurship. To enhance the levels of human capital with essential acumen to establish 


business venture, it requires a strong bond between the educational system and entrepreneurial 


participation. Dissemination of acquired entrepreneurial knowledge at college level will raise the 


awareness on the entrepreneurial opportunities among students. The present study aims at 


studying the levels of entrepreneurial awareness among the students of higher education with 


varied domains of specialty in India. Data were collected from colleges affiliated to Bharathiar 


University and Anna University in India. A 23-items questionnaire was distributed to 879 


postgraduate students employing systematic random sampling method. The questions used for 


entrepreneurial awareness include measuring such factors like knowledge on business and 


finance. Out of 879 questionnaires 818 were found to be fully completed and useful for the 


purposes of carrying out analysis. The sample encompasses arts and science (310), engineering 


and technology (237) and commerce and management (271). There were 410 male and 408 


female students in the final sample. The 2 x 3 ANOVA reveals that gender do not differ 


significantly on business knowledge subscale of entrepreneurial awareness. However, across the 


streams of study the respondents significantly differ on the business knowledge. Further it was 


found that gender and streams of study failed to show significant differences across themselves. 


The outcome of this survey provides valuable information for educators to enhance the 


confidence for successful business start-ups among the students. The discussion of the findings 


and implications for future research are presented in detail. 
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This study is based on primary data with of 210 sample respondents 105 each from BSNL and 


Airtel companies operating at Vijayawada Andhra Pradesh. An attempt is made in this paper to 


examine the various career planning and employee development activities conducted at Bharat 


Sanchar Nigam Limited and Airtel companies. Statistical tools like percentage, Chi-square test 


and p-values were used to analyse the data collected. 
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Management is not a new concept which is used in any field of the society mostly in business. 


Human Resource Management (HRM) is another challenging aspect in management science. It is 


the management process of an organisation's workforce, or human resources. In this research 


paper, it is intended to make an inquiry into the system of human resource management in the 


community of Buddhist Sangha as specified in the Vinaya Pitaka. A selected sample of Vinaya 


Pitaka was studied for this research. As Buddhist teachings and concepts cover all aspects of 


human life and many academic disciplines, human resource management is also a subject 


addressed by Buddhism. It is a well known idea that Buddhist monks are expected to meditate 


and study to engage in religious practice. It is indeed an individual thing. But as a bureaucratic 


institution, the Buddhist monastery requires administrators to organize and manage its functions, 


to prepare quiet spots for meditation, to arrange audiences for sermons, or simply to make sure 


food, rooms, and bedding are provided. Some of them have been introduced by the terms 


Senāsanagāhāpaka, Bhattuddesaka, Senāsanapaññāpaka, Bhāndāgārika, Cīvarapatiggāhaka, 


Cīvara Bhājaka, Yāgubhājaka, khajjabhājaka, Appamattavissajjakahan, Sātiyagāhāpaka, 


Pattaggāhāpaka, ārāmikapesaka, Sāmanerapesaka etc., in the Culla Vaggapali of the Vinaya 


Pitaka. Regarding with these, the community of Buddhist Sangha has its own unique 


management practice, which has evolved over a long period. It can be seen that the community 


of Buddhist Sangha was an organisation that excelled in managerial skills. Thus, Buddhism 


strongly emphasizes a congenial relationship between an individual and the group. Therefore, 


Buddhist concepts of HRM can be applied to any field of the society at a great level.  


 


Keywords: Buddhism, Buddhist Sangha, Human Resource Management, Managerial Skill, 
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The Balanced Scorecard is a new control tool in public entities, especially in universities. Also it 


is an innovative management instrument in government organisations, mainly in universities. The 


aim of this study is to analyze the possibility of implementation in Sri Lankan universities. At a 


global level, this concept was used at the beginning by the private sector, followed by its practice 


by the public sector too. In Sri Lankan universities, there have been debates on the subject for a 


long period of time in relation to the opportunity of introducing this concept. At a national level, 


this concept is virtually unknown in the higher education state institution system. Through the 


present study, we would like to test the opportunity of introducing the concept starting from the 


identification at a global level of the conditions and regulations specific to the Balanced 


Scorecard (BSC) concept. This study will start with scientific approach by developing a series of 


hypotheses that will be answered based on the developed questionnaire, delivered to 15 public 


Sri Lankan Universities so that they can fill it in. Taking into consideration the fact that the 


Balanced Scorecard is a new concept and would like to find out how much the academic and 


administrative staff in the Universities is familiar with it, referring to BSC as support for future 


implementation. The results of this study will present the first overview of this new subject, 


which is not yet developed in Sri Lanka. 
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The purpose of this study was to investigate how a busy lifestyle causes health issues among 


young executives in Sri Lanka and to assess their repercussions on organisational performance. 


Lifestyles are group specific forms of how individuals live and interpret their lives in a social 


context. Lifestyles link social structure to attitudes and behaviour patterns of people living in a 


society. Changes in eating habits and lifestyles resulting from industrialization, urbanization, 


economic development and market globalization, have significant impact on the health and 


nutritional status of the population. Changing in life styles and health issues of young executives 


might influence to decrease employee’s performance level and ultimately reduce the 


organisational performance.The views of 200 respondents (N=200) were selected from private 


sector firms in the Colombo district. A structured questionnaire was arranged based on 


associations predicted in the conceptual model. Respondents were given the chance to fill the 


questionnaire online or to fill the hard copy of the questionnaire.There have been positive 


consequences in terms of inappropriate dietary patterns and decreased physical activity and a 


corresponding increase in diet-related chronic diseases. Approximately 51% of the respondents 


were in a risk level of being victims of non-infectious diseases. Moreover, 10% of the 


respondents were so vulnerable to the health issues. The most common non-infected diseases 


were (chronic disease) diabetes, asthma, osteoporosis, heart disease, kidney diseases, and 


infertility. Most of the health issues were significantly correlated with lifestyle changes among 


young executives. Health issues are bound to decrease organisational performance. Eating 


disorder, insufficient exercises and lack of sleeping, hectic job life, and mental depression were 


highlighted as the main factors causing health issues. There was a strong correlation between 


body mass index (BMI), and dietary patterns. These findings provide insight to the management to 


develop and enhance better working environment for their employees in order to increase 


organisational performance. 
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The objective of the present study was to determine the effect of prebiotics in Dioscorea alata 


(Raja ala) tubers on Lactobacillus acidophilus in a fermented beverage during cold storage (4 oC). 


There were four treatments; probiotic beverage with 2% of dried powder of D. Alata (T1), 3% of 


hot water extract of D. alata (T2), 3% of cold water extract of D. alata and 1% of inulin (T4). 


Synbiotic beverage was prepared using a freeze dried lactic culture (La-5®) which contained 


Lactobacillus acidophilus strain LA-5.D. alata tubers were analyzed for dry matter, ash, crude 


protein, crude fiber, total soluble solids and inulin contents .Population of Lactobacillus 


acidophilus, titratable acidity and pH of symbiotic beverage were determined at day 1, 3, 5 and 7 


of storage at 4 oC. Selected treatment was used to develop flavoured symbiotic beverage and 


organoleptic properties were measured at the first day of storage. Inulin content of Dioscorea 


alata tubers was 0.58±0.07 % (fresh weight basis). Incorporation of Raftilose® and hot water 


extract of Dioscorea has an effect (p<0.05) on the population of L. acidophilus during 1st and 3rd 


day of storage at 4 oC. Cardamom flavoured beverage was highly preferred by the panellists 


compared to vanilla flavour. These results support the conclusion that the use of Lactobacillus 


acidophilus and 3% hot water extract of Dioscorea alata is a desirable method to develop a 


symbiotic beverage with enhanced therapeutic activity over cold storage. 


Keywords: Dioscorea alata, Inulin, Prebiotic, Probiotic 
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This study was carried out to determine the egg quality, hatchability and chick quality of broiler 


breeders maintained on deep litter system in open houses. A total of 1115 (288x4) broiler 


breeder eggs were collected from four parent breeder flocks  with different  parental ages (B26 


(66 weeks of age), B27(47 weeks of age), B28(42 weeks of age) and B29(28 weeks of age)), at 


Sandalankawa breeder farm, Sandalankawa (NWP), Sri Lanka during the period from January to 


February 2014. Four flocks from two broiler breeder strains, two from Hubbard flex (B26 and 


B27) and two from Cobb500 (B28 and B29) were included in the study. All birds were fed with a 


commercial breeder diet (CP%, 18.1). Both quantitative (weight, length, width and shape index 


(SI)) and qualitative (presence of quality defects) parameters of eggs were recorded just after 


receiving at the grading unit. Further, egg weight loss (EWL) during first 18 days of incubation, 


infertility, hatchability and chick quality parameters (weight and presence of abnormalities) were 


examined and analyzed by one way ANOVA. There were significant differences (p<0.05) in egg 


weight, length, width and SI among four batches with B26 producing the highest weight and 


length while B27 had the highest width and SI. Infertility across the batches were 14.6, 6.0, 11.9 


and 10.7% while hatchability was 77.8, 84.5, 80.4, and 83.4%, respectively. Chick weight was 


significantly varied (p<0.05) among four batches where heavier eggs were produced by older 


breeders (47.35±4.08 g, 46.94±4.40 g, 44.19±4.52 g, 39.40±3.32 g, respectively). Eggs from 


B27 had the lowest percentage of abnormal chicks and the highest percentage of early 


embryonic deaths compared to B26, B28 and B29 (0.0 vs 2.1, 2.4, 1.8 and 6.5 vs 5.6, 4.6, 3.6, 


respectively). Inadequate naval healing and deformities in legs were observed as prominent 


abnormalities. Results obtained from this study revealed that, the age and strain of breeders had 


significant effects on egg quality, hatchability and infertility percentage. Increased weight of eggs 


due to increasing parent age resulted in increased weight of day old chicks. 


Keywords: Broiler breeders, Chick quality, Deep litter system, Egg quality, Hatchability 
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Sri Lankan domestic dairy production has shown significant improvement in recent years but less 


attention is given for milk quality and hygienic management practices. The present study was 


focused on evaluating the common hygienic practices and the quality of raw milk produced in 


Makandura (NWP) area. A total of 75 raw milk samples were collected from dairy farmers from 


three milk collection centres (MCC), Mahayayawatta (MW); n=33, Makandura (MK); n=22 and 


PahalaMakandura (PM); n=20, during the period from June to August 2013. All the samples 


were subject to physicochemical, microbiological, platform, keeping quality and determination 


of adulteration tests. Meanwhile all the farmers were interviewed using a pre tested questionnaire 


to assess hygienic practices. There was no significant difference (p<0.05) in all physicochemical 


quality parameters except Specific Gravity (SG) and Solid Non Fat% among milk received from 


three MCCs. The mean titratable acidity, SG and pH values reported from all MCCs were within 


the acceptable range. There were significant differences (p<0.05) in microbiological quality 


parameters among three MCCs and all of them were lower than the standards with highest counts 


from PahalaMakandura. Simultaneously PM had the highest percentage of abnormalities in 


organoleptic qualities and the highest percentage of positive results from Alcohol test (18% vs. 


MK,5%, MW,5%), clot on boiling test (12% vs. MK, 0%, MW,2%) and Resazurine ten minutes 


test (23% vs. 18%MK, 8%MW). No sample was found to be adulterated with starch, salt and 


hydrogen peroxide. Few farmers carried out recommended hygienic practices including post 


milking teat dipping (0% in all three MCCs), complete milking (MW,18%, MK,23% and 


PM,16%) and foremilk rejection (MW,7%, MK,23% and PM,5%). Generally cleaning milking 


equipment and pre milking hand washing were highly practiced in all three groups (MW, 100%, 


MK, 100%, PM,96% and MW,100%, MK,100%, PM,98% respectively). Standard stainless steel 


containers were commonly used for milk transporting (MW, 88%, MK,91% and PM,78%). 


Accordingly, raw milk collected in Makandura indicated poor in bacteriological quality while 


physicochemical quality was acceptable. Appropriate sanitary measures and hygienic 


management practices must be taken at all the stages of dairy production. 


Keywords: Hygienic practices, Microbiological quality, Physicochemical quality, Raw milk 
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Conjugated Linoleic Acid (CLA), a group of isomers of linoleic acid (18:2, 9c, 11t and 10t, 12c) is 


reported with numerous health benefits such as anti-cancer and anti-obese actions. Natural 


sources of CLA are milk and meat from ruminants. It has been reported that a conjugated trienoic 


fatty acid named α-eleostearic acid (ESA; 18:3: 9c, 11t, 13t) present in bitter melon seeds 


(Momordica charantia) is converted into 9c, 11t isomer of CLA in vivo within animal models 


such as rats. This study was designed to determine whether α-eleostearic acid incorporated into a 


poultry layer feed is converted into CLA in birds’ body and deposited in egg yolk lipids. Bovans 


white, single comb, laying hens (n=6, 75 weeks old) were randomly assigned to two groups; one 


group was supplemented with bitter melon seed powder (ESA 1.5%; Treatment). The other group 


was maintained as the control group (ESA 0.0%). Eggs were collected daily for 28 days. Feed 


consumption and egg quality characteristics were monitored. Eggs collected on 28th day were 


used for the analysis of CLA content. Fat contents of eggs were extracted using a standard method 


and pooled separately in control and treatment groups. Fatty acid profiling was performed using 


gas chromatography/mass spectrometry (GC/MS). The addition of ESA rich bitter melon seed 


powder significantly increased (p<0.05) the feed consumption (Control; 65.20 ± 5.09, 


Treatment: 92.40 ± 3.17 g/hen/day) and egg quality characteristics such as egg weights (Control; 


57.14 ± 0.92, Treatment: 64.71 ± 0.87 g) and egg yolk weights (Control; 18.58 ± 0.52, 


Treatment: 20.37 ± 0.34 g). The CLA levels in two groups at 28 d were reported as 0.0% and 


1.4% in fatty acid profiles of control and treatment groups, respectively. Thus, birds fed a diet 


with Bitter Melon seed powder that contains ESA enhanced the CLA levels in egg yolk lipids. The 


results revealed that the conversion of ESA to CLA occurs in poultry layers and this natural source 


(bitter melon seed fat) can be effectively used to enrich table eggs with CLA and would be a 


means of value addition to the layer industry. 


Keywords: α-eleostearic acid, Conjugated linoleic acid, Egg yolk, Laying hens, Momordica 
charantia 
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Yeast Saccharomyces cerivisiae from malted grains fermentation also known as ''baker’s yeast'' is 


a rich source of protein, vitamin B complex, trace minerals and many other beneficial factors. 


Use of antibiotics as an additive in poultry diets to improve growth has been discussed in relation 


to bacterial resistance and the development of new products. This study was conducted to 


evaluate the effect of feeding different levels of yeast on broiler performance and carcass 


characteristics. One day old Hubbard broiler chicks (n=160) were randomly allocated to five 


dietary treatments. Each treatment consisted of 4 replicates of 8 broilers each. The dietary 


treatments contained 0% yeast as a negative control diet, 0% yeast+30ppm Oxytetracycline as a 


positive control, 1% yeast, 2% yeast and 3% yeast in the starter and finisher diets. Parameters 


collected during the experimental period of 6 weeks were feed intake, body weight gain and feed 


conversion ratio. At the end of the experimental period, carcass characteristics were recorded. 


Growth performance parameters were significantly (p≤0.05) affected by experimental diets. 


Chicks fed 3% and 1% yeast had higher (p<0.05) feed intake and body weight gain compared to 


the positive control, respectively. The Yeast supplementation caused no significant (p≥0.05) 


changes in all growth performance parameters compared to the negative control. However, 


chicks fed 3% yeast expressed poor (p≤0.05) feed conversion ratio compared to the negative 


control. The inclusion of different dietary treatments had no significant ≥ effects on dressing 


percentage on hot base and relative weights of heart, gizzard and abdominal fat. Nevertheless, 


feeding 3% yeast significantly (p≤0.05) decreased relative weight of liver compared to negative 


control.Relative weights of breast and thigh were significantly (p≤0.05) higher in birds fed 1% 


yeast than those fed 3% yeast. It was concluded that yeast can be included in broiler diet at 1-2% 


without detrimental effects on performance; therefore, it can serve as a natural substitute for 


antibiotics. 
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Elevated serum ferritin is suggested as a prognostic indicator in some Breast cancer (BC) patients. 


However, data pertaining to serum ferritin and its association with dietary intakes among Sri 


Lankan BC patients is not reported. Thus, the present study determines the serum ferritin of BC 


patients and the associations of intake of meat and/or fish.  Serum ferritin of newly diagnosed BC 


patients (n=88) was analyzed using immune-fluorescent methodology. Data on average 


consumption of meat (chicken, pork, and beef) and fish per week was collected using an 


interviewer administered questionnaire (Ethical approval: 651/12). Average serum ferritin of pre 


and postmenopausal women were 46µg/L(± SEM 9) and 97µg/L(± SEM 14), respectively 


indicating a significant difference (p=0.001) according to the menopausal status, with pre-


menopausal women having almost 50% less serum ferritin. Majority of the participants (78%) 


had ferritin within the normal reference range though 82% and 45% of pre and postmenopausal 


women had less than half of the upper limit of the recommended value. Among the remaining, 


16% and 6% had elevated and lower ferritin levels respectively. Among the patients with 


elevated serum ferritin, 86% were postmenopausal women and among patients with lower 


ferritin levels 40% were postmenopausal. Among premenopausal women 6% and 9% had 


elevated and lower serum ferritin, respectively. Majority of participants were non vegetarian 


(96%) and among them 50% consumed chicken more than once a week and 34% consumed 


rarely. Further, 75% of participants never consumed beef while 72% never consumed pork. 


However, 15% consumed pork and beef rarely. 65% of participants were consuming fish more 


than once a week. The consumption of red meat by BC patients was considerably low. A 


significant association between dietary meat consumption and serum ferritin (p>0.05) among all 


as well as among patients having elevated or lower serum ferritin was not observed. Majority of 


the premenopausal participants (82%) had ferritin levels closer to lower reference margin and 


55% of postmenopausal women had ferritin levels closer to upper reference margin.  Thus, 


serum ferritin concentration in Sri Lankan women is not a good prognostic indicator for BC.  


Authors wish to acknowledge for the grant, ASP/06/RE/MED/2012/20 for funding 
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The aim of this study was to identify the impact of food habits on dysglycaemia and 


dyslipidaemia among adults in Jaffna District. Multi-stage stratified cluster sampling was used to 


select subjects. Food frequency questionnaire was employed. Fasting plasma glucose (FPG), High 


density lipoprotein (HDL), Total cholesterol (TC) and Tri acyl glycerols (TAGs) were analyzed by 


the enzymatic colorimetric assay (Semi Automated analyser Teco Diagnostics TC 3300). Total of 


511 subjects were included. Of them, 224 (43.8%) were males. Mean age of the study 


population was 45.65 (±14.46) years. Food consumed were categorized as cereals, animal 


derivatives, legumes, etc. Subjects were inquired about their daily dietary practices such as how 


often on an average they have eaten different food items during a past week. If subject consumed 


a food item at least once a day that particular food item was considered as ‘frequently eaten food 


item’ by the respective subject. Subjects consumed each food item in lesser amounts and less 


frequently were ignored. In this study, 23.1, 6.7, 21.3, 4.1 and 48.3% of the subjects were 


frequent consumers of food of animal derivatives, value added products, fast food, vegetables 


with high starch content, and some fruits (banana, wood apple, and apple). Frequent consumers 


of animal derivatives (24.6% vs 23.7%; p=0.042), value added products (79.4% vs 19.9%; 


p<0.001), fast food (25.7% vs 23.4%; p=0.016), vegetables with high starch content (81% vs 


21.4%; p<0.001), and some fruits (banana, apple, pears) (25.3% vs 22.5%; p=0.011) had 


higher prevalence of dysglycaemia when compared with non-frequent consumers. Frequent 


consumers of value added milk products mainly ice cream (88.2% vs 20.5%; p<0.001), egg yolk 


(76.9% vs 20.8%; p<0.001), and vegetables with high starch content (57.1% vs 23.7%; 


p<0.001) had higher prevalence of hypertriglyceridaemia when compared with non-frequent 


consumers. About 88.8% of subjects consumed cereals frequently. Of them, 80.6% had low 


HDL cholesterol while 68.4% of non frequent consumers of cereals had low HDL cholesterol 


(p=0.032). Therefore, it can be concluded that food and food habits cause a significant impact 


on blood glucose and lipid profile in Jaffna population. 


This project was funded by a grant received from NRC (13-122). 


Keywords: Diabetes mellitus, Dysglycaemia, Dyslipidaemia, Fasting plasma glucose, High 


density lipoprotein, Hypertriglyceridaemia 
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The avocado (Persea americana) is one of the highly nutritious fruits with exquisite taste and 


aroma. However, the fruit is very difficult to process due to enzymatic browning, oxidative 


rancidity and microbial spoilage. Hence the study was designed with the aim of developing a 


refrigerated avocado fruit spread with prolonged shelf life, using varying amounts of sugar, salt, 


gum and skimmed milk powder (SMP). Formulated product was then subjected to three 


preservative treatments (T1-100 ppm Sodium metabisulphite (SMS), T2-2000 ppm Ascorbic Acid 


(AA), T3-100 ppm SMS+2000 ppm AA, T4-Control) and kept under refrigerated storage (4 oC), in 


order to find out the best preservative treatment to ensure the storage stability of the product. To 


evaluate the shelf life of the product, samples were drawn at weekly intervals and analyzed for 


chemical (free fatty acids, peroxide value), microbial (total plate counts and yeast and mould 


counts) and sensory parameters. The analysis of sensory data revealed that the best formulation 


for the fruit spread comprised of 20% sugar, 0.5% salt, 0.5% xanthan gum and 5% SMP. And the 


treatment with 100ppm SMS + 2000ppm AA was able to preserve the product until the sixth 


week (42 days) at refrigerated storage. According to the results of sensory, microbial and 


chemical parameters evaluated; Total Plate Count (0.47×103 cfu/g), Yeast and Mould Count (210 


cfu/g), Peroxide Value (9 mEq/kg ), Free Fatty Acids (0.7 %) and the Sensory Attributes (colour, 


flavour, aroma, consistency and overall acceptability) still remained at acceptable levels at the 


end of the storage period. Proximate analysis of the fruit spread resulted in values of 64.52 g 


moisture, 10.08 g fat, 16.65 g carbohydrate, 5.12 g fiber, 2.23 g protein and 1.37 g ash. 


Consequently, the study highlighted the feasibility of developing and introducing processed 


avocado food products into the market with promising consumer demands, thereby contributing 


value addition to the avocado fruit. 


Keywords: Avocado, Fruit Cream, Preservatives, Shelf Life, Sensory Evaluation 
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Goat farming is popular in dry and dry intermediate zones of Sri Lanka. The highest potential for 


livestock production exists in Kurunegala district and 3,913 goat farms are located in the area. A 


questionnaire survey was conducted in 50 goat farms to evaluate the breed, herd characteristic 


and feeding under different goat management systems. The prominent goat management systems 


were identified as semi intensive (62%) and extensive systems (38%) according to the housing 


and feeding systems. The goat breeds in the district were indigenous and Jamnapari crosses 


(98%), of which 63.3% were in extensive system and 36.7% in semi intensive system while the 


remaining 2% were Jamnapari crosses in semi-intensive system. The sources of the above breeds 


were purchased from a breeder (80%), tenancy (12%) and through subsidy programme (8%). The 


average herd size in a farm was 18 and herd compositions were 47% she goats, 11% bucks, 18% 


kids and 24% studs. Permanent goat housing structures were available in 60% of the farms and 


rest (40%) of the farms had temporary housing systems. The floors of the 52% of goat houses 


were made with slats, 46% of them with clay and 2% with cement. Houses with elevated floor 


were observed in only 52% of the farms. The commonly used roofing material was coconut 


cadjans (82%) and galvanized iron sheets (12%).The major feeding systems were free grazing 


(36%), cut and feed (32%) and tethering (2%) while 30% of the farmers used combination of cut 


and feed, free grazing and tethering. The fodder varieties mostly used in stall feeding were Jack 


fruit (Artocarpus heterophyllus), Gliricidia (Gliricidia sepium), Ipil-ipil (Leucaena leucocephala), 


Kottamba (Terminalia catappa), Neem (Azadirachta indica), Tamarind (Tamarindus indica), 


Mango (Mangifera indica), Kumbuk (Terminalia arjuna) and Drumstick (Moringa oleifera). There 


were no specific diseases causing heavy loses of goats except occurrences of pneumonia, 


parasitic problems and heavy kids’ mortality at rainy season. As a parasitic control measure, 82% 


of farmers regularly used anthelmintic drugs. Goat management was in the subsistence farming 


system with low input efficiency based on the feeding and management system in the district. 


Keywords:  Breed, Feeding systems, Fodder, Herd composition, Housing 
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Oxidation of edible oils leads to generation of numerous oxidative products most of which bear 


toxic effects. Therefore, it is important to improve the stability of oils and fat-rich food systems. 


Addition of natural antioxidants retards the oxidative reactions of edible oils. In this background, 


the objective of the present study was to evaluate the efficacy of extracts obtained from 


mangosteen peel, cinnamon bark and chilli as sources of natural antioxidants in stabilizing 


stripped sesame oil (SEO) subjected to accelerated storage conditions. The acetone extracts of 


plant materials were added into preheated (60oC) stripped SEO at a concentration of 2.00 % 


(w/w). The oil devoid of any additive was used as the control. The oil samples (6.00±0.05g) 


containing extracts and the control was maintained at 60±5oC for 28 days. The level of oxidation 


of the oil samples was assessed on the day 0, 1, 3, 5, 7, 14, 21 and 28. Peroxide Value (PV), 


Thiobarbituric Acid Reactive Substances (TBARS), Conjugated Dienes (CD) and Conjugated 


Trienes (CT) of the oil samples were determined. The PV of oil samples containing mangosteen 


peel extract (MPE), cinnamon bark extract (CBE) and  chili extract (CE) increased by 0.2000, 


0.0252 and 0.0251 per day, respectively, while the control oil sample showed 0.0404 increase 


per day. The corresponding rate of increment of TBARS was 0.0211, 0.0300, 0.0322 and 0.1007. 


The corresponding rate of increment of CD was 0.0275, 0.0233, 0.0784 and 0.0488, while the 


corresponding rate increment of CT was 0.0313, 0.0510, 0.5838 and 2.0370. The role of natural 


plant extracts in the oxidation process is clearly expressed by the low rate of oxidation in samples 


carrying plant extracts compared to the control. It is obvious that MPE retarded oxidation more 


effectively than CBE and CE. It can be concluded that natural plant extracts tested can be 


considered as potential sources of natural origin antioxidant for stabilization of SEO. 


National Research Council (NRC) Grant NRC09/45 


Keywords: Chilli, Cinnamon bark, Mangosteen peel, Oxidative stability, Sesame oil 
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Spiny Lobster Fishery (SLF) and Live Marine Ornamental Fish (LMF) capturing are well 


established coral reef associated export oriented industries supporting livelihood for the local 


community in south coast of Sri Lanka. High demand indicates threat to these organisms and lead 


to overexploitation. This case study was performed at Polhena village, Matara from 28th of 


February 2013 to 15th of February 2014, selecting Polhena coral reef associated fisher folk  (48 


fishermen) in order to show the current issues and trends related to SLF and LMF. Pre-tested semi 


structured questionnaire, formal and informal discussions and field observations were used 


during data collection period. Collected data set was statistically analyzed by using statistical 


software (MS-Excel and SPSS v.13.0). Results disclosed that majority (64%) of fisher folk has no 


idea about the effect of their fishing practices and target species to the ecological equilibrium of 


coral reef habitat. Most of the fisher folk (89%) are with the attitude that the reef conservation 


measures and practices might be done by the government or any other outside intervention. The 


other fact that 92% of the community in Polhena village believe, that the resource exploitation 


from Polhena reef is only for Polhena residents. According to the chi square test there was no 


significance with this situation with the age and the education level of the fisher folk (χ2< 5, 


p>0.05). Results also indicated that there were major socio-economic issues related to these 


industries, namely no fixed lower limit to the price system, not existing well-defined property 


right for fisher folk’s properties, lack of savings and alternative livelihood for the off season. 


Findings suggest that these issues need to be addressed to share the responsibilities equally 


among all stakeholders to formulate local level fisheries resources management related to SLF 


and LMF. 


Keywords: Coral reef, Live ornamental fish trade, Polhena, Spiny lobsters, Sri Lanka 
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Aegle marmelos is a tropical plant grown in Southeast Asian countries, including India, Sri Lanka, 


Pakistan, Bangladesh, Burma, and Thailand.  Different parts of Bael tree are used for the 


treatment of a number of ailments in traditional Ayurvedic medicine.  Extracts of Bael flower in 


boiling water serve as a popular herbal beverage in Sri Lanka since ancient times.  Natural 


antioxidants such as phenolic compounds have been implicated in protection against non 


communicable diseases (NCDs) in which oxidative stress is a main contributor.  This study is 


aimed at determining the phenolic content, the free radical scavenging efficacy and the DNA 


scission inhibition activity of Bael flower extracts. The extracts of Bael flowers were prepared 


using different solvent systems and examined for their total phenolic content (TPC).  Selected 


extracts which showed high TPC were subsequently used to determine their efficacy in 


scavenging hydroxyl, and 2, 2-diphenyl-1-picrylhydrazyl (DPPH) radicals, using electron 


paramagnetic resonance (EPR) spectroscopy.  The corresponding peroxyl radical scavenging 


activity was measured using oxygen radical absorbance capacity (ORAC) assay.  The potency of 


the extracts in inhibiting hydroxyl and peroxyl radical-induced supercoiled DNA scission was 


also evaluated.  The chemical identity of phenolic compounds present in the extracts was 


unraveled using HPLC-MS. The TPC ranged from 70 to 243 mg gallic acid equiv / g flower (dry 


weight). Phenolic extracts of Bael flowers effectively inhibited hydroxyl, peroxyl and DPPH 


radicals. Phenolic extracts demonstrated notable inhibitory activity against peroxyl radical 


induced DNA scission. Vanillic, p-coumaric, chlorogenic, caffeic, gentisic acids were identified 


as major phenolic acids, along with some flavonoids such as catechin, and quercetin. The 


knowledge gained here may help to exploit the use of Bael flower extracts as functional herbal 


beverage ingredients in the prevention of NCDs.  


Keywords: DNA scission, DPPH, Hydroxyl, Peroxyl 
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Nymphaea lotus is a perennial aquatic plant with a number of ethnomedicinal uses reported such 


as treatment of fever, skin diseases, cancer, gonorrhoea and bronchitis among others. In Sri Lanka 


seeds are generally known as Olu rice and is a delicacy in the traditional diet. Limited studies 


have shown that Nymphaea spp. are rich sources of bioactive compounds. In the present study 


antioxidant activities of soluble and bound phenolic compounds of raw, boiled counter parts and 


hulls of Olu rice were assessed. Olu rice obtained from four localities was used in the study. The 


soluble phenolic compounds were extracted using methanol with 1% HCl. Total phenolic (TPC), 


and flavonoid (TFC) contents of raw and boiled Olu rice were determined. Antioxidant efficacy 


was measured using trolox equivalent antioxidant capacity (TEAC), 2, 2-diphenyl-1-


picrylhydrazyl (DPPH) radical scavenging activity, reducing power (RP), β-carotene-linoleate 


model system as well as ferrous chelating activity. The TPC of raw Olu rice ranged from 26 to 


144 µmoles gallic acid equiv (GAE) /g defatted meal. The reducing power of raw Olu rice were 


66 - 97 µmol of ascorbic acid equiv/ g of defatted meal.  The hulls had the highest TPC and 


antioxidant activities whereas boiled counterparts of seeds showed lower TPC and antioxidant 


activities compared to their raw counterparts.  The results of this study showed that soluble as 


well as bound fractions of Olu rice are rich sources of phenolic compounds with antiradical, 


metal chelating and reducing power. Further studies are warranted to unravel the identity of 


compounds, their bioavailability and bioefficacy.  


Keywords: Ferrous chelating activity, Olu, RP, TEAC 
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Most land-based tortoises are herbivores, although some omnivorous species are in the family of 


Testudinidae. The current study investigated food preferences, feeding habitsand growth rates of 


four Sri Lankan Testudine species including parker’s black turtle (Melanochelys trijuga parkeri), 


black turtle (Melanochelystrijuga thermalis), flap shell turtle (Lissemys punctata) and Sri Lankan 


star tortoise (Geochelone elegans). Adult tortoises, four from each group were kept in cement 


cylinders of 4 feet diameter with unlimited access to food and water, for 7 weeks. In a different 


study, 64 healthy tortoises from four different species were used to measure the growth rate over 


one year period. Hunter’s index (Hi=pi/qi) was used to distinguish preferred (Hi>1) from 


avoided (Hi<1) food categories. Parker’s black turtle and black turtle preferred mostly animal 


origin foods; meat and fish. Flap shell turtle preferred animal origin food with special preference 


towards fish. Contrarily, Sri Lankan star tortoise consumed only plant materials showing an 


obligatory herbivore feeding pattern. Parkers’s black turtle, black turtle and flap shell turtles did 


not avoid food which was kept for rottening up to 24 hrs. However, putrefied food (rotten for 


more than 2-3 days) was completely avoided by these three species. Mainly a diurnal & 


intermittent feeding behaviour was shown by Sri Lankan star tortoises while other three species 


consumed food both during day and night depending on the availability & the necessity. In the 


growth rate study; Black turtle, Parker’black turtle and star tortoise showed a positive growth of 


168.4 g/year, 113.7 g/year and 130.5 g/year, respectively. Interestingly, the flap shell turtle 


showed a negative growth rate of 93.4 g/year, presumably due to unfavourable conditions of 


captivity.  


Keywords: Captivity, Feeding behaviour, Food preference, Growth rate, Tortoises 
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The availability of fish in markets and consumption trends are varied among the people in Sri 


Lanka. There are many factors affecting the distribution and consumption of fish, which are 


diverse and complex. The objective of this study was to understand the fish distribution and 


social and cultural parameters associated with purchasing and consumption pattern of rural and 


urban markets in the Eastern Province of Sri Lanka. A market survey was conducted to identify 


the availability of different fish species in the district. Moreover a pre-tested questionnaire was 


employed to collect information on consumption behaviour and social and cultural factors 


influencing on fish consumption. Following the purposive sampling technique information were 


collected from 150 people who came to purchase fish from fish outlets. Results showed that 


85% of the respondents consume fish as their major protein food. The decision of purchasing 


fish for consumption is made based on religious beliefs (10%) and economical (5%) view. 


However, all respondents mentioned that fish availability was the major constraints for 


consumption of their preferred type of fish. Among the respondents in urban area, approximately 


45% of the respondents preferred seashore fishes (family: Clupidae) and 40% preferred reef 


fishes (family: Carangidae) and 15% consumed fresh water fishes (family: Cichlidae), but 


consumption depends on the availability of fish in the respective area. The fish markets in rural 


areas were mainly having inland fish species and the consumers in these areas showed 


preference to buy freshwater fish species (family: Cyprinidae and Claridae) since there were no 


marine reef fish species and seashore fishes in rural areas. It is concluded that availability of fish 


in rural and urban markets in Baticaloa district and fish consumption trend is determined by 


many factors including socio-demographics of consumers. 


Keywords: Consumer preferences, Fish distribution, Socio-demographics factor 
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The present study was designed to detect a suitable technique for forecasting of annual poultry 


population (such as total poultry population, chick population, laying hen population and cock 


bird population) and annual poultry production (such as production of day old chick of broiler 


and layer, poultry feed production, egg production, chicken meat production) in Sri Lanka. Best 


fitted trend models were identified for poultry production and population data by Trend Analysis. 


Single Exponential Models and Double Exponential Models (Holt’s Linear Exponential 


Smoothing) were used for short term forecasting of the validation of the selected models. 


Autocorrelation and Normality test (Anderson-Darling test) were performed as residual analysis. 


According to the trend analysis, upward quadratic trend was observed in every poultry 


population and production data. Single Exponential Models were best fitted than Double 


Exponential Models for short term forecasting of poultry population and poultry production 


according to the MAPE and MAD values. The forecasted total poultry population was 14.01 


million and populations of chicks, laying hens and cock birds were 5079.39, 7331.45 and 


1954.85 (×1000), respectively in the year 2013. Forecasting of poultry population and 


production is one of the major important requirements to estimate production requirement and 


formulate appropriate strategies to meet future demands. 


Keywords: Forecasting, Livestock, Poultry population, Production, Time series,  
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Ujani basundi is an Indian concentrated milk (2:1 milk) product which has brown colour, thick 


body and granular texture. It is too viscous than the Basundi and with pronounced caramelized 


flavour. The shelf life is determined by microbiological and organoleptic quality whichever of the 


two criteria manifests first. Refrigeration and in some cases freezing may extend the shelf life 


considerably. Therefore, the present investigation was carried out to study the effects of storage 


temperature i.e. ambient (30±1oC) and refrigerated temperature (5±1oC) of standardized buffalo 


milk Ujani basundi, incorporated with or without potassium sorbate (0.1%w/w) and with or 


without cardamom (0.1%w/w) over a period of 20 days. The microbial as well as sensory quality 


of stored product samples was studied. The stored product samples at refrigerated and ambient 


temperature with potassium sorbate gave shelf life up to 20 and 10 days, respectively. The 


product stored with cardamom gave best flavour score in both the temperatures. The potassium 


sorbate added samples showed great resistance against microbial growth. It retarded the 


microbial and chemical changes at refrigerated as well as ambient temperature. Therefore, from 


the present investigation it is concluded that the product at village level at ambient conditions 


(30±1oC) with potassium sorbate may be used to increase the shelf life of such concentrated milk 


product. 


This research work was funded by UGC, New Delhi, India. 
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Fungal contamination of dried fish available in Sri Lanka is considered to be one of the main 


causes of spoilage leading to development of off flavour and unpalatable taste. The objective of 


the present study was to isolate fungal species naturally grown on commonly consumed dried 


fish varieties in Sri Lanka for other research purposes. The selected dried fish samples were 


Katsuwonus pelamis (tuna), Scoliodon plasorrah (shark), Sepia officinalis (cuttlefish), Anchoviellas 


pp. (Sprats) and Penaeus indicus (shrimp) of poor appearance or showing visible microbial 


growth were randomly selected from the retail shops. The dried fish samples; sealed separately 


and stored at ambient conditions (28±2 ºC). Pieces of mycelia or spores were picked from the 


surface using a sterile wire loop and transferred to sterili zed inoculating media, potato dextrose 


agar, sabouraud dextrose agar and nutrient agar. The Petri dishes were incubated at 35±2 ºC for 


5 days and the cultures were then routinely sub-cultured and the fungal strains were isolated. The 


isolated fungi were identified using morphological characteristics in different culture media by 


microscopic observations. The protective exoskeleton of shrimps appeared to prevent the fungal 


growth on dried shrimp. Aspergillus and Penicillium were the common fungi found in all dried 


fish samples. Fungi isolated and identified included Aspergillus flavus, Aspergillus niger and 


Penicillium spp. 


This project was funded by a grant received from University of Ruhuna, Sri Lanka. 
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Development of BMP’s are identified as a key step towards producing better quality shrimps in 


socially acceptable, environmentally sound and economically viable manner. The BMP’s are 


specific to particular farming zone and for their farming system. The present study was conducted 


in the Batticaloa District to find out present adoption level of BMP’s and to suggest future 


interventions with respect to BMP’s. In 2013, around 290 acres of land has been utilized for 


shrimp farming and 245.7 mt of shrimps have been harvested up to date. During the last five 


years shrimp farming area has expanded thrice and respective shrimp production has increased 


by more than 11 folds. In addition, recently developed zonal plan has identified potential areas 


for shrimp farming development and shrimp hatchery establishment for future expansion. The 


farm performance indicators are in acceptable levels and there is no record of major disease out-


breaks in the Batticaloa District up to date. In the present study three different categories of 


BMP’s were identified based on the farmers adoption level; highly adopted BMP’s, moderately 


adopted BMP’s and poorly adopted BMP’s. It was revealed that BMP’s related to pond 


preparation, seed selection and stocking, feed management, water quality monitoring, aeration 


and record keeping are adopted by more than 50% of the farmers and fall in the categories of 


highly and moderately adopted BMP’s. BMP’s related to bio-security and disease prevention and 


effluent treatment are adopted by less than 50% of the farmers and falls into the category of 


poorly adopted BMP’s. It is recommended that, BMP’s related to use of sedimentation tanks and 


reservoir tanks and bio-security interventions should be adopted in majority of the farms to 


improve the sustainability. There is a need for the improvement in BMP’s related to proper pond 


construction and pond preparation and proper aeration especially in farms located in 


Karayakanthivu and Vavunathivu subzones. To increase the adoption of BMP’s and efficient 


dissemination of BMP’s, interventions like implementing cluster based farming through farmer 


societies, strengthening of farmer societies, and knowledge transfer mechanism and frequent farm 


training sessions and  demonstrations are suggested. 


Acknowledge the support of “Promoting Rural Income from Sustainable Aquaculture through 


Social Learning in Sri Lanka” program. 


Keywords: Better Management Practices, Disease out-breaks, Eastern Province, Shrimp farming, 


Sustainable shrimp farming 
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The Sri Lanka Standards Institution (SLSI) is the National Standards Body of Sri Lanka which 


functions under the Ministry of Technology and Research.  It is a member of the International 


Organisation for Standardization (ISO). The present study was conducted mainly to understand 


the major activities of SLSI in various aspects of standardization, measurement and quality 


assurance that are important to the development of the aquaculture and fisheries sector of Sri 


Lanka. The information collected through the interviews with responsible personnel of different 


divisions of SLSI and review of literature available in the library of SLSI, within three months 


period of time, was used for this article. According to the information gathered, SLSI has 


formulated several codes of practices and specifications to standardize the practices carried out in 


producing different aquaculture and fisheries products. These standards help to control the 


hazards associated with all stages of the aquaculture and fisheries production from primary level 


to packing while improving the utilization of natural resources, workers health and working 


condition as well as capturing new local and export market opportunities by modifying supply 


chain. It gives third party assurance to products (SLS mark), for which is mandatory for canned 


fish, to assure customer safety. Aquaculture product processing plants can certify their systems 


according to Management Schemes such as ISO 9001, ISO 14001, ISO 22000, etc. to enhance 


customer confidence on their companies. Inspection of imports and quality assurance of exports 


are other important services of SLSI that help in the trading of quality aquaculture products 


between Sri Lanka and other countries. Products are tested for a range of sensory, chemical and 


microbiological parameters at specific laboratories by highly competent staff with the use of 


modern testing facilities. Also SLSI provides training programs to industrial personnel of all 


grades which will result in continuous production of good quality aquaculture products. In 


conclusion, SLSI plays a significant role in standardizing the aquaculture and fisheries sector of 


Sri Lanka. 


Keywords: Aquaculture and fisheries, Quality assurance, Sri Lanka, Sri Lanka Standards 


Institution (SLSI), Standardization 
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Diet composition of Hyperopisus bebe (Mormyridae) from Shiroro Reservoir was investigated 


from April to June in 2013 to know the food preference of the species in the reservoir. A total of 


61 samples 27 males and 34 females of H. bebe were collected using gillnets and cast nets. The 


body measurement of the samples showed that different sizes were collected. Stomach of the fish 


were split open and the content empty into a Petri-dish. The contents were observed under a 


microscope to identify the food materials with the aid of keys provided by Needham and 


Needham (1962) and Mellanby (1975). Two of the conventional methods; numerical and 


frequency of occurrence methods, were used to evaluate the stomach content. Nine major food 


items were consumed by H. bebe namely plant materials (27.99%), sand grain (8.10%), algae 


(4.21%), detritus (13.85%), Annelid worms (4.21%), crustaceans (6.02%), fish (14.41%) and 


unidentified items (8.31%). Frequency of occurrence and numerical method used in stomach 


analysis showed that plant materials were the highest, followed by fish, while the lowest was 


Cypris larva and whole insect, respectively. The classification of fish based on their feeding habit 


showed that H. bebe in this study is an omnivore because it consumed both plant and animal 


materials. Similarly ratio of gut length to standard length (0.52 cm – 0.96 cm) was closely related 


to food consumed, which is clearly indicated by the strong correlation between the lengths. The 


ratio values of H. bebe in Shiroro reservoir indicate a moderate gut length, which also confirm 


that the species is an omnivore in the reservoir. 


Keywords: Gut length, Hyperopisus bebe, Standard length, Stomach content 
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The study was conducted to evaluate the genetic effect on semen biochemistry and mineral of 


three strains of Nigerian indigenous cocks. Sixty (60) adult local breeding cocks comprising of 20 


normal, 20 fizzle and 20 naked neck were selected randomly from the poultry breeding unit of 


the Teaching and Research farm Ambrose Alli University Ekpoma. Semen was collected from 


using abdominal massage technique and analyzed. Semen biochemistry and minerals was 


affected by strain. The naked neck feathered cocks had the highest semen total protein while the 


frizzle feather cocks had the least with corresponding values of 2.59±0.04 and 1.28±0.02 


ng/dL, respectively. The normal feather strain had the highest semen Albumin while naked neck 


feather had the least with the corresponding mean values of 0.65±0.04, 0.53±0.03 and 


0.53±0.02 ng/dL, respectively. Means values of semen glucose was significantly (P<0.05) 


different among the strains. The semen glucose for all the strains ranged from 181.95±0.38 for to 


126.35±0.34 nmol/L. Semen cholesterol, was highest and significant (P<0.05) for naked neck 


feather cocks with mean value of 101.63±0.22, while the frizzled cocks had the least value of 


53.24±0.29 nmol/L. A significant (P<0.05) difference was obtained in the, chloride and 


potassium content of the semen mineral samples. The frizzle feather strain had the highest semen 


sodium while normal feather had the least with the corresponding mean values of 154.76±0.14, 


150.16±0.30 and 137.85±0.41 nmol/L, respectively. Semen chloride, was highest and 


significant (P<0.05) for frizzled cocks with mean value of 92.90±0.31, while the naked neck 


feather cocks had the least value of 68.90±0.56 nmol/L.  It was concluded that large genetic 


variation existed in semen quantity traits in the cocks used for the study and can therefore be 


included in genetic improvement as gene contributors. 


Keywords: Frizzle, Indigenous Cocks, Naked Neck, Semen Biochemistry, Semen Minerals  
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Texture is an essential attribute of foods and hydrocolloid is useful in modifying the texture of 


mince products. The present study investigated the combining effect of black-eyed pea (Sinhala; 


cowpea) (Vigna unguiculata) protein concentrate and microbial transglutaminase (MTGase) on 


gel properties of surumi from Tilapia (Tilapia niloticus). Surumi was prepared from cold water 


washed tilapia mince. Black-eyed pea protein concentrate (BPPC) was separated from raw and 


sprouted (8 h soaked and 16 h germinated) seed flour (250-mesh) by extracting twice from water 


1:4 and 1:8 ratio (flour: water w/w) (adjusted PH 8.0 with 0.1M NaOH), respectively. Collected 


supernatants were acidified (adjusted PH 4.3 with 1NHCl) and the resulted precipitate was freeze 


dried to obtain powder of both concentrates. 70% of surumi was mixed with 0, 0.5, 1.0, 1.5, 


2.0%, of BPPC (w/w) and ice water was added until moisture level reached to 80%. 


Polyphosphate (0.3%), MTGase (0 and 0.2 U/g) and salt (2%) were added and the resulting sol 


was stuffed (diameter 2.5 cm) and cooked. Respected products were tested for gelling properties, 


water holding capacity and microstructure. Results showed that water-holding capacity of gels 


had been improved with increasing level of BPPC and MTGase. Further, hardness, gumminess 


and chewiness of the gels had increased but no significant difference was observed among raw 


and sprouted seed protein concentrates. A mixture of 70% surumi, 1.5% BPPC, and 0.2 (U/g) 


MTGase built strong proteins matrices and that was confirmed by its microstructure.  


This study was carried out with the financial support of Association of Commonwealth 


Universities UK, University of Saskatchewan Canada and Agriculture Agri-Food, Canada. 


Keywords: Black-eyed pea, Gel properties, Germination, Tilapia surumi, Transeglutaminase, 


germination 
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A study was conducted to develop incorporated wheat and sweet potato flour cookies and to 


assess the quality of cookies during storage.  The mature sweet potatoes (cv. Wariapola Red) were 


procured locally from the field of a commercial grower. Tubers were washed, peeled, cut into 


thin slices of 1 mm thickness and dried in the sun until the pieces were quite brittle. The dried 


chips were milled, sieved (250 µ) and packed in an air tight container. Different composite 


blends of wheat flour and sweet potato flour were produced in the ratios of 80:20, 60:40 and 


40:60. Cookies were developed from the various formulated blends using established 


procedures. These cookies were packed in sealed laminate aluminium foil which is commercially 


used to pack the cookies. Cookies were stored under ambient conditions of average temperature 


of 30+1°C and relative humidity 75 – 80% for evaluation of the shelf life. Cookies were 


subjected to nutritional, sensory and shelf life evaluations at two week intervals for the entire 


storage period of 12 weeks. Among the treatment, the composite cookies supplemented with 


40% sweet potato flour contained 1.75% ash, 4.15% fibre, 5.42% fat, 6.76% protein and 84.4% 


soluble carbohydrate at the end of 12 weeks of storage. However, moisture content of these 


cookies increased from 1.35 to 2.01% which is within acceptable range for long term storage. 


The results of organoleptic assessment revealed that there were no significant differences 


(p<0.05) between the treatments in terms of colour, mouth feel and overall acceptability while 


taste and texture had significant differences (p>0.05) among the tested treatments. Composite 


cookies supplemented with 40% sweet potato flour showed the best overall acceptability and no 


remarkable changes in organoleptic characters compared to other combinations. From the results 


of quality assessments, the composite cookies supplemented with 40% sweet potato flour was 


found to be superior and could be stored at ambient conditions of 30+1°C and relative humidity 


of 75 – 80% for a minimum period of 12 weeks without any significant changes in the quality 


attributes. The supplementation of sweet potato flour with wheat flour could be successfully used 


for the formulation of cookies of good quality and with characteristics of universally accepted 


standards. 


Keywords: Cookies, Nutritional quality, Organoleptic evaluation, Sweet potato, Wheat flour 
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Until recent, slipper lobster Thenus orientalis (Lund, 1793) in Sri Lanka received little attention. 


With the opening up of the fisheries in northern and eastern coasts after the civil disturbances 


prevailed over 30 years and as the main spiny lobster fishery is depleting in other areas. There is 


an increasing pressure on T. orientalis from a subsistence fishery to export oriented fishery. The 


landings are mainly by-catch of bottom set gill nets and trawlers operating targeting shrimp and 


other demersal fishes. The objective of this study was to collect some basic scientific information 


related to reproductive biology such as size at first maturity and fecundity of T. orientalisthat can 


be used for the management of this valuable resource. Berried females were regularly collected 


from Alpex Marine and P.N Fernando Company (pvt) Ltd at Handala and Negombo. 


Additionally, limited number of samples was collected from actual fisherman operating their 


bottom set gill nets in Negombo, Kalpitiya and Kalmunai areas. The resource shows its 


distribution up to a depth of 40m in soft sedimentary mud and sand. Reproductive studies 


suggest the onset of sexual maturity as 35 mm to 39 mm in carapace length. The annual sex ratio 


of males and females remained as 1:1.06. Size at 50 % maturity was observed at 93 mm in 


carapace length. The fecundity of 232 females ranging in size from 118 to 231 mm in total length 


showed a linear relationship. The results agree with the relationship as Fecundity (in thousand 


eggs) = 40.41 + 0.3133 x TL. A typical management issues exist as slipper lobsters are 


incidentally caught in bottom set nets and trawl nets used for harvesting shrimp and other 


demersal fishes. 


The authors wish to thank the Canadian International Food Security Research Fund for supporting 


this study through the project – “Promoting Rural Income from Sustainable Aquaculture through 


Social Learning in Sri Lanka”.  
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Adequate intake of iron is of great importance for cognitive, growth and immune development of 


children. The aim was to determine dietary iron intake and association to Iron Deficiency 


Anaemia (IDA) among children aged 1 to 5 years. A Multistage cluster sampling was used to 


derive 847 children. Food frequency questionnaire was used to obtain dietary pattern. Blood 


sample was analysed for haemoglobin (Hb) and ferritin.  Data were analysed in Statistical-


Package for the Social-Sciences (SPSS)-version 21.0. Among the total children, 48.9% (n414) 


were males. Mean (±SD) Hb concentration was 11.7(±1.83)g/dL (in males:11.7 g/dL and in 


females:11.8 g/dL; p>0.05). The prevalence of anaemia (<11g/dL of Hb) was 36.4%. Mean 


serum ferritin concentration was 36.5 with ranging from 2.30 to 180.4 ng/mL. Among them, 34.9 


% had iron deficiency and 31.7% of them were affected with IDA. Among the anaemic children 


(n308), 86.4 % (n266) were affected with IDA. Even though the consumption of spinach was 


high, intake of other leafy vegetables were low among the children [74.9 % of children had 


Spinach (Amaranthus gangeticus) for a day while 9.6, 7.3, 3.5 and 1.4% of children have 


consumed ‘Murunkai’/‘Murunga’ leaves (Moringa oleifera), ‘Ponnanganni’/‘Mukunuwanna’ 


(Alternanthera sessilis), ‘Vallarai’/‘Gotu kola’ (Centella asiatica), ‘Akaththi’/‘Kathurumurunga’ 


(Sesbania grandiflora),respectively]. Among the children who had IDA (n266), the mean intake of 


iron was 10.2 mg/day while average of 16.7mg iron was taken by non-anaemic children per day 


(RDA=12mg/day). In this study, Hb concentration was significantly increased with the intake of 


leafy vegetables (R2=0.301) and food contained iron (R2=0.245). The mean (±SD) haem and 


non-haem iron consumption was 7.0 (±4.5) and 7.5 (±6.2) mg/day, respectively (p>0.05). The 


significant model under forward likelihood ratio-logistic regression was iron deficiency and total 


dietary intake for IDA. The prevalence of anaemia was significantly high in children of Jaffna 


District and its major cause is iron deficiency. Under the several associated factors with 


significant binary logistic model, the casual factor for IDA is lack of dietary iron. The IDA can be 


minimized in Jaffna District by promoting the intake of iron rich foods. 
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Milk is the most “nearly perfect food” which contains almost all nutrients that people may need. 


But most of the people are not capable of digesting milk or milk products due to deficiency in an 


enzyme called “lactase” which hydrolyses milk lactose.  Therefore, the present study was aimed 


to develop a lactose free yoghurt formulated with soy milk and lactase enzyme. The yoghurts 


were produced with different concentrations of lactase enzyme (0.5 mL/L, 1 mL/L and 2 mL/L) 


and different mixtures of soya milk to cow milk (1:3, 1:2, 1:1 and 2:1) were formulated with the 


best level of lactase enzyme. The sensory properties of yoghurts (colour, appearance, smell, 


mouth feel, texture and overall acceptability) were evaluated with 30 member semi-trained 


panellists on 5 point hedonic scale. The lactose content of the selected best sample was 


determined by High Performance Liquid Chromatography (HPLC) method in reversed-phase 


(carbohydrate column with nonpolar mobile phase of 0.1% H3PO4; 0.8mL/L flow rate) and the 


nutritional analysis (total solid %, ash %, crude protein %, crude fat % and crude fiber %) was 


followed by AOAC 2000. Furthermore, the pH value, titratable acidity and microbial analysis 


(Coliforms, total plate count and yeast and mould) were carried out once per week through one 


month storage period. The yoghurt, produced with 1: 2 soya milk to cow milk with 2 mL/L of 


lactase enzyme was best through the sensory evaluation and it was found as free from lactose 


(<0.05%). The selected best yoghurt was comprised with total solid (24.91%), crude protein 


(5.24%), crude fat (3.13%), ash (1.07%) and crude fiber (0.97%). The obtained data of titratable 


acidity and pH were not exceeded the standards for the yoghurt (1.2 and 4, respectively) and the 


developed lactose free yoghurt could be stored at refrigerated condition (4 0C) for one month 


period without detecting Coliforms, mould and total plate count. The cost of production was Rs. 


10.00 per yoghurt (80 mL) and it can be concluded that lactose free yoghurt can be successfully 


produced with lactase enzyme and soy milk. 


Keywords: Lactase enzyme, Microbial analysis, Sensory evaluation, Yoghurt 
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Huyou (Citrus changshanensis) fruit is high in nutritional and medicinal value. The present study 


was designed to study the effect of different Huyou fruit tissues on glucose consumption in 


HepG2 cells and their hypolipidemic activity in C57BL/6 mice. Results showed that the ethanol 


extracts of all the four parts of Huyou fruit, i.e. flavedo, albedo, segment membrane (SM) and 


juice sacs (JS), exhibited increased effects on glucose consumption in HepG2 cells in a dose-


dependent manner (from 0.2 μg/mL to 25 μg/mL). Naringin and neohesperidin were 


characterized in the fruit extracts by HPLC, where the highest contents of both compounds were 


found in the albedo. Efficient simultaneous purification of naringin and neohesperidin from 


Huyou albedo was established by the combination of D101 macroporous resin and High-Speed 


Counter-Current Chromatography (HSCCC). Further experiment on HepG2 cells treated with 


naringin (from 0.2 μg/mL to 5 μg/mL) and neohesperidin (from 0.2 μg/mL to 5 μg/mL) showed 


increased consumption of glucose, and the combination treatment of both compounds (from 0.5 


μg/mL) resulted in synergistic effect. Western blot analysis suggested that the enhancement effect 


of naringin and neohesperidin on glucose consumption was associated with the phosphorylation 


of AMP-activated protein kinase (AMPK), which was similar to metformin, a common 


hypoglycaemic drug. In addition, in a preliminary animal study, the SM (50 mg/kg BW) and 


albedo (50 mg/kg BW) extracts showed hypoglycaemic and hypolipidemic activity in high fat fed 


C57BL/6 mice. During the 11-week animal study, the SM extracts treated mice resulted in 


significantly lower body weight (BW, 26.40±0.67 g, epididymal adipose tissue index (EAT, 


0.79±0.06 %), perineal adipose tissue index (PAT, 0.14±0.02 %), blood glucose (BG. 7.3±0.78 


mmol/L), serum triglyceride (TG, 0.66±0.05 mmol/L)and glycocylated serum protein (GSP, 


1.84±0.05 mmol/L), compared with the control (29.13±0.55 g, 1.44±0.11 %,0.32±0.06 %, 


10.5±0.58 mmol/L, 0.92±0.05 mmol/L and 2.01±0.06 mmol/L for BW, EAT, PAT, BG, TG, and 


GSP, respectively), while their oral glucose tolerance was significantly increased. Our results 


showed that the metabolites of Huyou fruit may have the potential efficacy for prevention of 


diabetes and/or obesity. 


Keywords: Citrus changshanensis, Fruit extract, Glucose consumption, Hypolipidemic activity 
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Effect of spices on palm olein rancidity was evaluated. Cinnamon, white pepper, black pepper, 


chilli and ginger in three different concentrations (0.5%, 1.0% and 1.5%) were evaluated with a 


control sample which was not mixed with any spice. Palm olein and spices were mixed and kept 


at 85ºC in an oven for 5 min and then stored at 42ºC for 2 weeks. Free fatty acid (FFA) values of 


three different concentrations of spices and palm olein were measured at the initial stage and 


after two weeks. It was observed that the free fatty acid content of samples were high with the 


increase of spice concentration. Then the highest concentrations used for each spice were tested 


for FFA and Peroxide Value (PV) at the initial stage and after two weeks time. Heat treatment at 


140 ºC for 15 min, antioxidant (tocopherol) treatment and combination of both treatments were 


carried out for white pepper and chilli following the same procedure. Initially, FFA values and PV 


of each sample were calculated. The results indicated that the highest concentration (1.5%) of 


spices contributed to the highest FFA development. Black pepper, white pepper and chilli 


indicated significant effect (p<0.05) on FFA development. Cinnamon, black pepper and white 


pepper indicated a significant effect (p<0.05) on peroxide development. Heat treated and 


antioxidant treated white pepper had no significant affect (p>0.05) on FFA development. Also 


heat treated white pepper was negatively affected on peroxide development. The results 


concluded that all spices tested at their highest concentration have contributed for the increase of 


FFA. Among the spices tested, black pepper and white pepper showed a positive effect on palm 


olein rancidity where ginger exhibited a negative effect. Except for chilli, the heat treatment was 


more efficient to retard the rancidity on palm olein caused by white pepper. 


Keywords: Palm olein, Rancidity, Spices 
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Fish is more nutritious than staple foods, providing high quality proteins, essential fatty acids and 


micronutrients.  Fish is rarely eaten raw and usually cooked in a variety of ways for their resulting 


taste and texture. However, the effect of different cooking methods invariably affects the 


nutritional value of fish. Hence this study is aimed to explore the effects of frozen storage for four 


weeks (-180C) and different cooking methods were applied (boiling, pan frying, deep frying, 


micro waving) on the proximate composition of commonly consumed fish types in Sri Lanka 


(Flying fish – Exocoetus volitans, Tuna – Thunnus albacares, and Shark – Carchanius sp ).  Frozen 


fish samples were taken out at weekly intervals, different cooking methods were applied and 


analysed for proximate composition for 4 weeks. Raw fish samples were used as control. Mean 


moisture, proteins, fat and ash contents of raw flying fish were- 69.3%, 28.1%, 1.1%, 2.2%, tuna- 


72.1%, 22.3%, 3.4%, 1.8% and shark- 75.1%, 18.7%, 6.0% and 1.8%, respectively. Moisture 


content significantly increased, protein decreased, and fat and ash contents remain unchanged in 


frozen storage of all 3 types of fish. Comparing the cooking methods highest moisture content 


and lowest ash, protein and fat contents were found in boiled fish. Lowest moisture and highest 


ash, protein and fat contents recorded in deep fried fish. The Same pattern followed throughout 


the storage period.  No significant difference was found in moisture, protein, fat and ash contents 


in raw and boiled samples. Fat content was significantly lower in microwave samples than deep 


fried samples. Second highest protein contents were found in microwave tuna and shark fish. 


Protein content in microwave cooked and boiled flying fish were similar. Hence it is advisable to 


avoid excessive frying. Microwaving was found to be the best cooking method for healthy eating. 


 


Keywords: Cooking methods, Fish, Frozen storage, Proximate composition 
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Dehydration is one of the techniques mostly utilized in the food industry and under optimal 


processing conditions. It has proved to be an effective method to extend the shelf life of the food. 


Dehydration of tomatoes into powdered particles gives a considerable reduction in volume and 


is an effective method of prolonging the storage life. Therefore, a research was carried out to 


assess the effects of various dehydration techniques on the physico-chemical properties of tomato 


powder. The tomato fruits were used to prepare powder by different dehydration techniques like 


solar drying, tunnel drying and vacuum drying. The obtained powders were analyzed for 


moisture, water activity, ash, pH, colour, bulk density and solubility. Lightness, redness and 


yellowness of tomato powder in terms of L*, a*, b* values were also measured. Significant 


differences (p<0.05) in chemical composition of tomato powder were observed when prepared 


by different drying techniques. The solar dried tomato powder had the minimum bulk density of 


0.54 g/cm3 followed by tunnel dried powder of 0.61 g/cm3 and the vacuum dried powder had 


the maximum value of 0.67g/cm3. Acids are present in tomato juice and the titratable acidity of 


the fresh tomato pulp was 0.47 % as citric acid. During tunnel drying, a significant reduction 


(p<0.05) in titratable acidity to 0.36 % with an increase in pH of 0.47 units after drying of 


tomato juice indicated that some acids were lost due to evaporation. The solar dried powder had 


the highest ascorbic acid content followed by vacuum dried powder. The oxidative loss of 


ascorbic acid was considerably lower in solar drying (12.8%) compared to tunnel drying (32.2%). 


The various drying methods used in this study were found to have a significant effect on the 


colour parameters of the tomato powder. An increase in Hunter L* (lightness) values and b* 


(yellowness) values following the production of tomato powder was probably as the result of 


non-enzymatic reactions during solar drying which produced a light colour product. Solar dried 


samples showed maximum mineral contents in terms of potassium (12.2 mg/g), calcium 


(1.44 mg/g), phosphorus (16.6 mg/g) and iron (0.114 mg/g). Organoleptically, the solar dried 


tomato powders were liked very much in terms of its appearance, color, taste and flavor. Hence 


the tomatoes could be dried effectively using solar dryer to preserve as dried powder and value 


added for its industrial exploitation. 


Keywords: Dehydration, Physico-chemical properties, Sensory quality, Tomato powder 


  







Proceedings of the Wayamba University International Conference, Sri Lanka, 29 - 30 August 2014 


 


206 
 


A PILOT EPIDEMIOLOGICAL SURVEY OF PARASITIC PROBLEMS OF BOVINES IN 


DERAWAR FORT AREA, CHOLISTAN 


K. Mehmood1, A.W. Akhtar2, M.T. Riaz1, A.J. Sabir3, M. Ijaz3, A.Z. Durrani3 and M. 


Idris1 


1University  College  of  Veterinary  and  Animal  Sciences,  Islamia  University  of  Bahawalpur,  
63100 Bahawalpur, Pakistan; 2Cholistan Development Authority, 62300 Bahawalpur, Pakistan; 


3University of Veterinary and Animal Sciences Lahore, 54000 Lahore, Pakistan 
Corresponding author: khalid.mehmood@iub.edu.pk 


Economic surveys of Pakistan indicate that livestock sector contributes around 55.4% of the 


agriculture share and 11.9% to GDP of Pakistan, during 2012-2013. The cattle and buffalo 


population have been estimated to be around 38.3 and 33.7 million (M) respectively which yield 


38.3 Mt of milk and 1.8 Mt of beef during 2012-2013 for human consumption. Keeping in view 


the utilization of bovines in the country, a pilot epidemiological survey was conducted to find 


out the major parasitic problems of bovines in Derawar fort area, Cholistan. Data of 963 bovines 


including 947 cattle and 16 buffaloes were collected from 25 tobas of Cholistan from June 2012 


to June 2013. The data regarding external parasites, deworming history and feeding was 


collected on register while 5 gm faecal sample was collected from each animal for GIT parasite 


determination. The data were statistically analyzed by chi-square test. Out of 963 cattle, 582 


(61.5%) were positive for gastrointestinal parasites while 17 (1.8%) were positive for external 


parasites including mange and ticks 12 (1.3%) and 5 (0.5%), respectively. Out of 16 buffaloes, 7 


(43.8%) were positive for gastrointestinal parasites while 2 (12.5%) were positive for external 


parasites including mange and ticks 1 (6.3%) and 1 (6.3%) respectively. The high prevalence of 


parasites in the study area may be attributed to illiteracy, poor management and lack of 


deworming practices. It is concluded that parasitic infestation both external and internal is 


significant in bovines in the study area and proper control measures should be adopted. 


Keywords: Bovine, Cholistan, Parasite, Surveillance 
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Green mussel Perna viridis is one of the freely available sea foods rich in nutrition and of 


commercial importance. Distribution and density of P. viridis, in Chinabay and Kinniya area was 


studied from May to August 2013 in order to find out the differences in stocks in three selected 


areas in relation to pollution. Three sites; Kurinchakerny area, Nadukkal area and Bill box areas 


were identified as high, medium and low pollution levels, respectively based on the observations 


on the garbage accumulated in the sites and quantity of garbage disposed daily and were 


selected for the study. Sampling was done using line transect method. Five line transects of 150 


m length were laid in each site perpendicular to shore using a handheld GPS and the mussels 


were collected using a quadrat of 50 cm x 50 cm at random along the line. pH, Dissolved 


Oxygen, salinity and temperature in the sites were also recorded. The data were analyzed using 


one way ANOVA incorporated in Minitab 16 statistical package. Distribution of P. viridis was 


observed up to a distance of 150 m from the shore in all three sites. The sizes of P. viridis varied 


from 2 cm to 15 cm in all three sites with means of 8.5 ±0.12, 8.2±0.13 and 8.3±0.15 in 


Kurinchakerny, Nadukkal and bill box areas, respectively. The sizes above 12 cm are harvested 


by the fishermen hence the percentage of harvestable mussels varied from 28%, 25% and 30% 


in Kurinchakerny, Nadukkal and bill box areas, respectively. The abundance of P. viridis varied 


significantly among sites (p<0.05) and were 214/m2, 934/m2, 1467/m2 in Kurinchakerny, and 


Nadukkal bill box areas, respectively. No significant difference was observed among the sites in 


respect to pH, salinity and temperature. The Dissolved Oxygen showed a significant difference 


(p<0.05) among three sites, Kurinchakerny (2.3±0.62 mg/L), Nadukkal (4.5±0.21 mg/L) and 


Bill box areas (6.5±0.41 mg/L). It is evident that the abundance of P. viridis decreases with the 


increase of pollution level. 


Keywords: Abundance, Green mussel, Pollution, P. viridis, Trincomalee 


  







Proceedings of the Wayamba University International Conference, Sri Lanka, 29 - 30 August 2014 


 


208 
 


EVALUATION OF BOVINE HIGH DENSITY GENOTYPING IN KANKARAJ CATTLE 


POPULATION IN PAKISTAN 


H. Mustafa1, H.J. Heather2, K. EuiSoo2, A. Ajmal1 and T.S. Sonstegard2 


1Department of Livestock Production, University of Veterinary and Animal Sciences, Lahore-
Pakistan; 2Bovine Functional Genomics Laboratory (BFGL), U.S Department of Agriculture/ 


Agricultural Research Services, Beltsville, MD, USA 
Corresponding author: hamidmustafa@uvas.edu.pk 


 


The objective of this study was to evaluate the informativeness of Bovine high density single 


nucleotide polymorphism (HD SNPs) genotyping in Kankaraj cattle population. This is the first 


attempt to assess the Bovine HD SNP genotyping array in any Pakistani indigenous cattle 


population. To evaluate these SNPs on genome wide scale, we considered 777, 962 SNPs 


spanning the whole autosomal and X chromosomes in Kankaraj cattle population. Fifteen (15) 


non related gDNA samples were genotyped with the bovine HD infinium. Approximately 


500,939 SNPs were found polymorphic (MAF > 0.05) in Kankaraj cattle population. The results 


of this study indicate potential application of Bovine High Density SNP genotyping in Kankaraj 


cattle population. The information generated from this array can be applied in genetic prediction, 


characterization and genome wide association studies of Kankaraj cattle population.  


Keywords: Genotyping, Polymorphic SNPs, Sahiwal cattle 
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The adverse birth outcomes, which may result from insults occurring during the fetal life can 


have adverse influence on growth during early childhood. Objective of this study was to find out 


the association of maternal and birth characteristics with growth during the first two years of life 


in term infants. A cohort of 128 term infants was recruited from a public health service unit in Sri 


Lanka and followed up from 4 mo to 24 mo of age. Maternal and birth characteristics were 


gathered from health records. Weight and length of children were measured. Maternal parity 


showed an inverse association with weight gain of children at 12 mo and with WAZ (weight-for-


age Z scores), WHZ (weight-for-height Z scores) and BAZ (BMI-for-age Z scores) at 12 and 24 mo 


of age. Pre-pregnancy BMI showed positive associations with length gain of children at 12 mo 


and with both weight and height gain at 24 mo of age. Maternal height showed positive 


associations with length gain and HAZ (height-for-age Z scores)at 12 and 24 mo of age. Birth 


weight showed positive associations with WAZ, HAZ and WHZ of children at 12 and 24 mo of 


age. Birth length showed negative association with length/ height gain of children at 12 and 24 


mo of age, whereas ponderal index showed positive association with length/ height gain at 12 


and 24 mo of age. In conclusion, at higher maternal parity children tend to be smaller (lower 


BAZ) and have lower nutritional status (low WAZ and WHZ) at 1 and 2 years of age. Children, 


who were born to mothers with higher maternal pre-pregnancy BMI, tend to be taller at 1 and 2 


years of age. Children with higher birth weight showed better nutritional status (higher WAZ, 


HAZ and WHZ).  


The authors wish to acknowledge the Wayamba University Research Grant Scheme (Grant No: 


SRHDC/RP/01/10-09) for funding. 
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The aim of the present study was to optimize the mango pulp level (MPL) in the yoghurt prepared 


using milk standardized with 5× ultrafiltered cow skim milk retentate. Three MPLs(6, 8 and 10%) 


were investigated by keeping total milk solids (TMS) and sugar level in the mango yoghurt mix at 


10.2 and 8.0%, respectively. Optimized product was compared with conventionally made mango 


yoghurt. Whey syneresis of yoghurt was significantly (p<0.05) higher at 10% MPL (13%). Water 


holding capacity (WHC) of mango yoghurt decreased and firmness increased significantly 


(p<0.05) with increasing MPL. At 6, 8 and 10% MPLs, WHC was 63.7, 61.4 and 49.4%, 


respectively and firmness was 2.08, 2.24 and 2.31 N, respectively. Increased firmness might be 


due to the increase of proteins in the yoghurt mix with the addition of more retentate to maintain 


the same TMS level. Flavour score of yoghurt was significantly (p<0.05) lower at 8% than at 6% 


MPL and this might be due to the masking of acidity with increased MPL and proteins, as 


indicated by significantly (p<0.05) lower acidity score at 8% MPL. Body & texture and overall 


acceptability scores were significantly (p<0.05) higher in yoghurt made using 6% compared to 


8% MPL. Accordingly, 6% MPL was observed to be optimum for the production of mango 


yoghurt employing ultrafiltration. Average protein content was 4.47±0.02% & 3.57±0.04% and 


lactose content was 3.65±0.03% & 4.62±0.08%, respectively in optimized and conventional 


mango yoghurt. Accordingly, optimized mango yoghurt had 1.25 times more protein and 1.27 


times less lactose than conventional mango yoghurt. Acetaldehyde concentration was 


significantly (p<0.05) higher in optimized (21.1 ppm) than that of conventional (18.1 ppm) 


mango yoghurt. Visible whey was not observed in any of the yoghurts. However, WHC was 


significantly (p<0.05) lower in conventional (53.61%) than that of optimized (69.39%) mango 


yoghurt. Firmness was significantly (p<0.05) higher in optimized (2.087 N) compared to 


conventional (1.198 N) mango yoghurt.  Body & texture and overall acceptability scores were 


significantly (p<0.05) higher in optimized compared to conventional mango yoghurt. Thus, 


ultrafiltration process can be recommended to make better mango yoghurt at 6% MPL, without 


the addition of stabilizers and with fewer TMS. 


Scholarship offered to the first author by Sri Lanka Council for Agricultural Research Policy will 


be acknowledged.  


Keywords: Firmness, MPL, Whey syneresis, Ultrafiltration, WHC 


  







Proceedings of the Wayamba University International Conference, Sri Lanka, 29 - 30 August 2014 


 


211 
 


CLAM PROCESSING METHODS IN SRI LANKA: ISSUES AND CONSTRAINTS 


T. Nilojitha, M.D.S.T. De Croos and J.M.P.K. Jayasinghe 


Department of Aquaculture and Fisheries, Faculty of Livestock, Fisheries and Nutrition, 
Wayamba University of Sri Lanka, Makandura, Gonawila, 60170, Sri Lanka 


Corresponding author: dileepa_dc@yahoo.com 


 


The clam, Meretrix casta, fishery, which is practicing in Chilaw lagoon, supports around 1 100 


fishing families. Presently, the clam industry is based on wild catches which is increasingly 


threatened by over exploitation, improper reclamation, and destruction of ecologically sensitive 


areas. The processing of harvested clams is predominantly done by women, hence, it is one of 


the activities that could easily be used to alleviate the poverty among women in coastal areas. 


However, due to poor knowledge on the potential for improving processing methods the industry 


has not been developed into mass scale production. Therefore, this study tried to identify the 


issues and constraints of clam processing industry in Chilaw lagoon. Data were collected through 


personal interviews; semi-structured questionnaires; direct observations, and group discussions, 


from June 2013 to February 2014, covering 90% of randomly selected fishers, processers, 


collectors, and exporters. Demand for the clam meat for the shrimp farming industry and for lime 


production has increased the pressure on wild clam stocks decreasing total annual production 


and size of the harvested clamps. The current processing practices of poor hygienic and crude 


traditional practices leads to poor product quality, poor recovery rates of the products, and less 


recognitions for the products in the local and export market. Ecosystem approach with promotes 


conservation and sustainable use of fishery resources in an equitable way has been identified for 


the management of clam resource. Techno-economic empowerment of women with proper 


processing and preservation technologies and diversification of products in accordance with 


global market trends are the main interventions identified for the sustainability of the processing 


industry. 
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Decreasing availability and continuously fluctuating prices of fishmeal cause to focus on finding 


low cost alternative plant protein sources in fish feed preparation. Plant based sources are 


potential feed ingredients as they are readily available throughout the year and in some seasons 


due to over production, excess amounts are wasted. However, most plant ingredients contain 


anti-nutrients which can affect fish growth. Therefore, a study was conducted to assess the 


nutritional and anti- nutritional contents of some leafy vegetables found in Sri Lanka. Nutritional 


and anti - nutritional contents of leaves of Amaranthus viridis (Mukunuwenna), Centella asciatica 


(Gotukola), Basella alba (Spinach),  Raphanus sativus (Radish) and Ipomoea aquatic (Kankun) 


leaves were analyzed. The percent crude protein was in between 13.47 (spinach) – 27.28 


(Kankun) %. The mean range of crude lipid was recorded as 2.24 (Gotukola) – 5.24 (Kankun) %. 


Moisture and ash contents were ranged from 68.70 (Amaranthus) – 95.03 (spinach) % and 9.01 


(Amaranthus) - 21.14 (spinach) %, respectively. Crude fiber was ranged from 3.22 (spinach) – 


11.95 (Amaranthus) %. The analyzed ingredients had trace amounts of Na (0.00- 0.15 %), P 


(0.04 – 0.80 %) and K (0.25 - 0.93 %). Dietary saponins, greater than 0.15 %, can retard growth 


of fish and all the ingredients were above the tolerance limit. Above the level of 0.5 % of phytic 


acid is detrimental for fish and except kankun and radish others were below the limit. Tannins 


should be less than 2 % however, all the ingredients exceeded this level. Cyanides were ranged 


as 50.14-114.74 mg/ 100 g. This study suggests that Kankun and Radish leaves could be used as 


feed ingredients in fish diets as they contained crude proteins and lipids in appreciable amounts 


for fish feed preparation. However, the suitability of those ingredients should be further evaluated 


by carrying out growth trials for fish. 


Financial assistance given by the Transforming University of Ruhuna into international Status 


(Grant No. RU/DVC/Pro 149) is acknowledged.  
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Tomato sauce is a processed food that contains not less than 6% of tomato solids, with sugar, 


salt, spices and vinegar with or without optional ingredients. The sauce in bulged containers 


indicates the signs of spoilage, unpleasant odour and taste. Bulging of plastic containers can be 


resulted due to accumulation of gas during microbial activities. This study was carried out to 


reason out bulging of considerable number of four-liter (4 L) plastic containers filled with tomato 


sauce. Total plate count, yeast & mould count, thermophilic microorganism count, Lactobacillus 


count, pH, sodium benzoate level and sulphur dioxide levels were determined in tomato sauce 


in bulged and non-bulged 4 L plastic containers. Open plate tests, swab tests and rinsing tests 


were performed to determine the microbial quality of the indoor air, processing equipment and 4 


L plastic containers respectively. Gas accumulated in headspace was determined using saturated 


calcium hydroxide solution and potassium dichromate wetted filter papers. Two sample t-test 


(p<0.05) was performed to tomato sauce in bulged (n=5) &non bulged (n=5) containers to 


identify the difference in tested parameters. Yeasts and moulds were observed only in tomato 


sauce samples from bulged containers. Lactobacillus colonies were observed in tomato sauces in 


both bulged and non bulged containers. However, Lactobacillus count in tomato sauce taken 


from non-bulged containers (2.20×106 CFU/g) was significantly (p<0.05) lower than that in 


bulged containers (2.84×106 CFU/g). pH of the tomato sauce in bulged containers (pH=3.3) was 


significantly (p<0.05) lower than that in non-bulged containers (pH=3.5) and that can be due to 


microbial activity. Sulphur dioxide levels were not significantly (p>0.05) different in both 


tomato sauce samples. However, sodium benzoate level in tomato sauce in bulged containers 


(0.00 %) was significantly (p<0.05) lower than the normal level (0.23 %) maintained. Therefore, 


inadequate level of sodium benzoate in sauce in bulged containers can be the suspected reason 


for higher microbial counts. Carbon dioxide was identified as the gas accumulated in headspace 


responsible for bulging. Carbon dioxide is mainly produced by yeast and mould and rarely by 


some strains of lactobacilli. It can be confirmed that bulging of containers were resulted due to 


release of carbon dioxide by yeast and mould activity due to low sodium benzoate level. Indoor 


air and processing equipment are contaminated with yeast and mould, are the sources of 


contamination. It is necessary to find out the reason for inadequate level of sodium benzoate 


only in bulged containers, though they have been produced together with non-bulged containers, 


to solve the problem. 
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With the increasing trend of non-communicable diseases among the males and considering the 


differences in daily dietary requirement of nutrients and the basal energy requirement, this milk 


based dietary solution was identified to provide essential components of a balanced diet. 


Consumption of milk and dairy products as a part of the diet has long been recognized as an 


important contributor to maintaining health and nutrition for people of all ages, as it provides 


important vitamins and minerals essential for human growth and development. Yoghurt, a 


fermented dairy food has more health benefits and has many functional properties. A survey was 


conducted to find out the attributes of yoghurt to be addressed using 70 respondents. Yoghurt 


samples were prepared according to the general procedure described by Tamime and Robinson 


(2007).  Incorporating varying quantities of protein (4%, 4.25%, 4.5%) and dietary fibre (3%, 4%, 


5%), yoghurt samples were prepared using fresh milk, skim milk powder, full cream milk 


powder, starter culture, sweetening agent, stabilizer, starch and the (a) dietary fibre source. 


Acceptable level of protein from milk solids was determined using a 5-point Hedonic test.  Brix, 


total solids, pH, fat percentage, colour, aroma and taste were evaluated using a panel and 


coliform, yeast and mould counts were obtained from the finished product. Preference to two 


fruit preparations was evaluated using a 9-point Hedonic test. Yeast and mould growth was 


examined and pH was measured at two day intervals for the final product stored at 4°C, 8°C and 


12°C. The survey revealed that increasing protein and dietary fibre contents and incorporation of 


fruits into yoghurt were the main concerns to be addressed. The most acceptable protein level 


was 4%, while the most acceptable level of dietary fibre level from inulin was 5%. The most 


preferred fruit preparation was fruit preparation containing apricot and grains. 


Financial assistance provided by Fonterra Brands Lanka is acknowledged.  
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A study was conducted to investigate the physicochemical changes of whole milk powder in 


different spray drying conditions. Experiments were performed in a two stage dryer (spray dryer 


with fluid bed dryer) with a high pressure nozzle atomization system; with total water 


evaporation capacity of 572 Kg/h. The inlet air temperatures of spray drier and feed pressure of 


high pressure pump were chosen as spray dryer drying conditions. Milk were subjected to drying 


condition in twelve treatments, with different dryer inlet temperatures (155, 160, 165, 170 °C) 


and feed pressures (55, 60, 65 Kg/cm2.g). Other parameters such as dryer outlet temperature, 


fluidized bed hot air inlet temperature and   cool air inlet temperature were maintained at 85±2 


°C, 76±1 °C and 17±2 °C, respectively. Spray dryer and fluidized bed pressures were 


maintained at -2 mm/ wc during the experiment. Titratable acidity of milk powder was taken as 


the keeping quality parameter. Physical parameters such as moisture content, colour, bulk 


density and wettability of final product were also measured. Moisture content of milk powder 


was significantly (p ˂ 0.05) affected by dryer inlet temperature except for 165 °C and 65 


Kg/cm2.g feed pressure and 170 °C for all the feed pressures. Moisture content of the milk 


powder decreased with the increase of the dryer inlet temperature and feed pressure. Inlet 


temperature and feed pressure did not affect titratable acidity of milk powder significantly 


(p>0.05), which indicated changes of temperature and the feed pressure does not affect the 


keeping quality of milk powder. In all the treatments, titratable acidity was within the 


internationally acceptable range. Bulk density and wettability time were not significantly 


(p>0.05) different under different temperatures and feed pressures. Both bulk density and the 


wettability were reduced with increasing inlet temperatures. This study showed that most 


desirable moisture content (<3%) of powdered milk could be obtained by giving an inlet air 


temperature of 165 °C and a feed pressure of 65 Kg/cm2.g. The same could be achieved by 


giving an inlet air temperature of 170 °C and feed pressure at a range of 55-65 Kg/cm2.g. 


However, lighter coloured powdered milk could be obtained at inlet air temperature of 165 °C.  


Keywords: Feed pressure, Milk powder quality, Inlet temperature, Spray drying 
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The current study investigated blood cell morphology and differential White Blood Cell (WBC) 


counts of four Sri Lankan Testudine species including Parker’s black turtle (Melanochelys trijuga 


parkeri), black turtle (Melanochelys trijuga thermalis), flap shell turtle (Lissemys punctata) and Sri 


Lankan star tortoise (Geochelone elegans). Six adult tortoises from each species were selected 


and blood samples were drawn from species specific sites. Thin blood smears were prepared and 


stained with Leishman stain. Differential counts of WBC were taken with manual counting 


method. Measurements of all types of blood cells were taken using optical microscope with a 


digital camera. Standard formulae were used to determine the cellular and nuclear sizes. Star 


tortoise showed relatively larger erythrocytes (RBC) and nucleus size while the sizes of RBC and 


RBC nuclei in Parker’s black tortoise were smaller. The packed cell volume (PCV) was in the 


range of 25-29% in all tortoises. The cell sizes of all five types of WBCs and their nuclei also 


showed a significant level of differences among the four types of tortoises. Heterophil counts 


were in the range of 48.5 to 55.5% while that of lymphocytes was between 28.5 and 34.5%. 


Monocyte count was 14.8 to 16.2% whereas the count of eosinophils showed a wider range 


from 0.17 to 1.5%. Of all WBC types, basophils recorded the lowest counts in all tortoises and 


that was in the range of 0.50 to 0.83%. 


Keywords: Differential white blood cell counts, Haematocrit, Heterophils, Lymphocytes, 


Monocytes, Red blood cells, Tortoises  


  







Proceedings of the Wayamba University International Conference, Sri Lanka, 29 - 30 August 2014 


 


217 
 


EFFECT OF RAW AND PROCESSED COWPEA INCORPORATED DIETS ON SERUM 


LIPIDS AND SERUM ANTIOXIDANT ACTIVITY IN WISTAR RATS 


O.S. Perera1, 2, R. Liyanage1, P. Weththasinghe2, B.C. Jayawardana3,  


J.K. Vidanaarachchi3, P. Fernando4 and R. Sivakanesan5 


1Food Science and Nutrition Unit, Institute of Fundamental Studies, Hantana Road, Kandy, Sri 
Lanka;  2Postgraduate Institute of Agriculture, Old Galaha Road, University of Peradeniya, Sri 
Lanka;  3Department of Animal Science, Faculty of Agriculture University of Peradeniya, Sri 
Lanka;  4Veterinary Research Institute, Gannoruwa, Peradeniya, Sri Lanka; 5Department of 


Biochemistry, Faculty of Medicine, University of Peradeniya, Sri Lanka 
Corresponding author: ruvini@ifs.ac.lk 


 


Legume consumption appears to lower serum lipids and reduce the risk of developing many non-


communicable diseases. Cowpea is one of the major grain legumes considered to be a potential 


dietary source that could reduce the serum lipids. This study was carried out to investigate the in 


vivo effect of raw and processed cowpea incorporated experimental diets on serum lipids and 


serum antioxidant capacity in Wistar rats. Seven weeks old male Wistar rats were fed with raw 


and processed cowpea powder (Bombay Raw; BR, Bombay boiled; BB, Bombay sprouted; BS, MI 


35 raw; MR and MI 35 Boiled; MB) incorporated high fat diets and a control high fat diet (HFD) 


for six weeks. The serum Total Cholesterol (TC), High Density Lipoprotein Cholesterol (HDL-C), 


Low Density Lipoprotein Cholesterol (LDL-C), and Triacylglycerol (TAG) concentrations were 


measured at the beginning and at the end of the study using enzyme assay kits. Serum 


antioxidant activity was measured using Ferric Reducing Antioxidant Power method. The TC 


concentration expressed in mmol/L in serum was significantly lower (p<0.05) in rats fed BR 


(1.26±0.17), BB (1.27±0.13), MR (1.09±0.24) and MB (1.24±0.19) diets than HFD control diet 


(1.54±0.22).Significantly lower (p<0.05) serum LDL-C were observed in rats fed all 


experimental diets (BR-0.465±0.13, BB-0.313±0.18, BS-0.507±0.08, MR-0.454±0.11 and MB-


0.466±0.19 in mmol/L) than the high fat diet (0.836±0.14mmol/L). Significantly higher 


(p<0.05) HDL-C concentration was observed in rats fed with MR (0.755±0.22 mmol/L) diet 


compared to HFD (0.563±0.11). The serum antioxidant activity was significantly higher 


(p<0.05) in rats fed BR (464.44± μmol/L) diet than that in BB (450.62±4.33 μmol/L) and BS 


(428.28±43.93 μmol/L) diet fed rats than the HFD (324.57±58.32 μmol/L). Hence, both raw 


and processed cowpea incorporated experimental diets showed favourable effect on serum lipids 


and serum antioxidant activity in Wistar rats. 


Keywords: Cowpea, Hypocholesterolemia, Serum antioxidants, Serum lipids, Wistar rats 
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The riverine environment is ideal for different species of local fishes of Sri Lanka as they have 


evolutionarily adapted to breed and live in lotic waters. Malwathu Oya is a dry zone perennial 


river in Sri Lanka.  Different species of endemic, indigenous and exotic fish species co-habit in 


this river. The main livelihood of the villagers in the area is agriculture. Utilized water from these 


agricultural lands (e.g., paddy lands) directly or indirectly is diverted to the river from different 


locations. These anthropogenic activities may cause stresses on co-habiting fish species of 


Malwathu Oya. The study was carried out in the upper part of Malwathu Oya (8°08'35.5"N 


80°35'17.6"E -8°15'44.1"N 80°27'11.4"E ) to study the abundance and species richness of co-


habiting fish, the water quality parameters and their effects on the fish fauna. Water quality 


parameters (temperature, pH, dissolved oxygen, biological oxygen demand, total hardness, total 


solids, total dissolved solids, total suspended solids, nitrates, phosphate and chlorides) and effect 


of water quality on fish and fish diversity indices (species richness, and abundance) were studied 


monthly from March 2012 to February 2014 at 12 sites along 30 kilometres of the river. 


Correlation and multiple regression techniques were used to define the effect of water quality 


parameters on fish assemblage. Twenty nine fish species were recorded. Abundance of Etroplus 


suratensis and Oreochromis niloticus were found to be significantly higher (p<0.05) in numbers 


than the other species of fish. Positive correlation was found between fish assemblage parameters 


and physicochemical variables. Abundance and species richness of indigenous fish were low in 


areas where dissolved oxygen (<4.8 mg/L) was low and pH (>8) and turbidity (>140 NTU) 


were at a high level (p<0.05). Nevertheless, exotic species were dominant in the areas where 


nitrate (>4.0 mg/L), pH (>8), chlorides (>5.4 mg/L), and phosphate (>0.03 mg/L) levels were 


high (p<0.05). Prevailing conditions in this lotic aquatic resource due to pollutants favours the 


exotic fish resulting in reducing the density of local fish species. 


Keywords: Indigenous fish, Malwathu Oya, Species richness, Water quality 
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The major nutritional problem in the developing countries including our nation is malnutrition 


especially among children and women at child bearing age. Therefore supplements are needed 


to fulfil their nutritional requirements. The study is focused on developing supplementary food 


incorporated with underutilized palmyrah tuber for its significant fibre, protein and calcium 


contents. “Palmyrah Nutrimix” was formulated with cowpea, chickpea, sesame, green gram, soya 


bean and whole milk powder. Palmyrah tuber flour was obtained by processing the fresh tubers 


through boiling at 100 oC for 60 minutes, sun drying and grinding. Sugar (12.5 %, 15 %, 17.5 %, 


20.0 %, 22. 5 % of total weight of blend) and palmyrah tuber flour (12.0 %, 15.9 %, 18.2 %, 


20.3 %, 23.0 %) were optimized whilst the composition of other ingredients were kept constant 


in all formulations (40 g cowpea, 40 g chickpea, 25 g sesame, 25 g green gram, 25 g soybean, 4 


g of milk powder,  x g of boiled tuber flour and x % of total weight of sugars). Sensory evaluation 


revealed that the three formulae consisting of 20.0 % sugar and 15.9 %, 18.2 % and 20.3 % of 


palmyrah tuber flours cored the highest mean rank sum (71.6) and no significant difference 


existed (p>0.05) among them. Therefore, the nutrient contents of the three formulae were then 


tested according to the methods described by Association of Analytical Communities (AOAC) 


and Sri Lanka Standard (SLS) and the results showed no significant difference (p>0.05) among 


them. Finally, the formula with the highest content of palmyrah tuber flour (20.3 %) was 


selected. It contained 6.0 ± 0.1 % of moisture, 2.4 ± 0.0 % of ash, 0.1 ± 0.0 % of acid 


insoluble ash, 15.6 ± 0.1 % of crude protein, 10.1 ± 0.1 % of total fat, 4.8 ± 0.2 % of crude 


fiber, 63.5 %of carbohydrate and energy of 468.37 kcal per 100g. Total phenolic content and 


water activity were 0.61 ± 0.20 mg/g in terms of gallic acid equivalents and 0.46 ± 0.00, 


respectively. No yeast and moulds were detected. All contents lied in acceptable range specified 


in Sri Lanka Standard of SLS 1036: 1995 for processed cereal – based foods for infants and young 


children. Also, the product achieved the consumer acceptance at 95 % confidence level. Shelf 


life of the product was in acceptable level in both high density polyethylene and metalized 


polystyrene packing materials at the ambient conditions till the end of the study period of six 


months. 


Keywords: Green gram, Malnutrition, Palmyrah tuber, Supplementary food, Underutilized 
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Sulfonamides are a group of antimicrobials widely used in veterinary practice due to its broad 


spectrum of activity, availability and low cost. Improper usage of antimicrobials can result in 


presence of residues in animal origin food products. Occurrence of sulfonamide residues in 


animal origin food products leads to allergic reactions, resistance in microorganisms and 


disturbance in natural flora of the intestinal tract. This study was conducted to assess the effect of 


cooking procedures on sulfadiazine residues in eggs. Layer birds (n=15) were treated with 


sulfadiazine (SDZ) at the therapeutic dose (20mg/kg) via drinking water. Pooled eggs sample 


were prepared from the SDZ treated hens. The pooled egg yolk and white were subjected to 


boiling at 100°C for 3, 6, 9 and 15 min and frying at 170 ± 1°C for 1 and 2 min. Samples were 


analyzed by high-performance liquid chromatography with diode array detection.  Residues of 


SDZ in egg albumin was not significantly (p<0.05) affected by either boiling or frying. In the egg 


yolk, SDZ has significantly (p<0.05) reduced after frying but with boiling there was an apparent 


increase in the SDZ concentration.  The results revealed that the cooking temperature has more 


pronounced effect on SDZ in egg yolk. But neither temperature nor cooking duration was able to 


affect SDZ residues in albumin. Cooking procedures are not able to annihilate total amount of 


SDZ residues in eggs and provide adequate margin of safety for consumers.   


Keywords: Cooking, Eggs, Food safety, Residues, Sulfadiazine  
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Tea is a very popular beverage worldwide because of its refreshing and mildly stimulating action. 


Although poor in nutritional value, it has several powerful health benefitson human health. The 


health beneficial effects of tea derive primarily from bioactive ingredients such as catechins, 


theaflavins, polyphenols and flavonoids. Polyphenols offer protection against development of 


cancers, cardiovascular diseases, diabetes, and neurodegenerative diseases.The aim of this 


research was to formulate a fermented tea beverage from a Sri Lankan Broken Orange Pekoe 


(BOP) and to investigate the effect of initial sugar and tea concentrations on tea wine production.  


The tea beverage was produced using four tea (BOP) concentrations of 1, 1.5, 2 and 2.5% (w/v) 


and was brewed using boiling sucrose (15, 20, 25 and 30oBrix) sweetened distilled water at 


100oC for 3 min, followed by fermentation utilizing a 1g/L inoculums of Baker’s Yeast 


(Saccharomyces cerevisiae) under anaerobic conditions at room temperature for 5 days. Samples 


were collected once a week for the analysis of ethanol and sugar contents. Ethanol content was 


measured using alcohol meter. A maximum ethanol of 14.9% (v/v) was obtained from an initial 


30o Brix substrate. Sensory evaluation was done using a ranking test for overall quality of wine 


using a panel of 15 semi trained panellists. The tea beverage with initial sugar concentrations of 


25 and 30o Brix and 1.5% (w/v) tea yielded the highest consumer acceptability. In conclusion, a 


series of alcoholic beverages with a reasonably good sensory score could be formulated through 


fermentation of sucrose based (15-30oBrix) 1.5% (w/v) tea infusions. These beverages may be 


used as an alternate tea drink or tea wine. 


Keywords: Alcoholic beverage, Black tea, Fermentation, Saccharomyces cerevisiae, Sensory 


evaluation 
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Maintenance of keeping quality in raw milk is one of the major challenges faced by the dairy 


farmer. Many factors influence the quality of raw milk. Cleanliness of udder before and after 


milking is a crucial factor in maintaining bacterial counts at a standard level. Two studies were 


conducted to investigate the efficacy of a novel detergent comprised of anionic and zwitterionic 


surfactants (Oxifoam, a product of Vetgrow, Sri Lanka) in view (to reduce bacterial counts in raw 


milk). Microbiological procedures were performed according to the protocols described in Sri 


Lanka Standards (SLS) 516 part 1: 1991, with modifications. In the first study, six lactating cows 


were used. Out of the six animals, udder area of three animals and utensils used for milking were 


cleaned with novel detergent (1% v/v solution). Other three were cleaned with usual method 


(soap and water) and kept as control group. Milk samples were collected weekly for 04 weeks 


and cultured on plate count agar for the determination of Total Bacterial Counts (TBCs). In the 


second study, 12 milking cows were used. TBCs were estimated in milk samples obtained from 


cows for five consecutive weeks without application of detergent for the cleaning process of 


udder, utensils and milker’s hand. Then the milk samples were analyzed after cleaning with 


detergent for another five consecutive weeks, of each cow to estimate the TBC. Results of the first 


study revealed that in the first week, TBCs were comparable in raw milk in control and test 


groups (Control: 12.13 x 105 ± 2.27 x 105cfu/mL., Test group: 11.07 x 105   ± 1.07 x 105 


cfu/mL). At the end of four weeks, there was a significant reduction (p<0.05) of TBCs in the test 


group (1.36 x105 ± 0.24 x 105cfu/mL). The value in control group at the end of four weeks 


remained high (10.7 x 105 ± 1.27 x 105 cfu/mL). Results of the second study revealed that there 


was a significant difference (p<0.05) in TBCs before cleaning as compared with value after the 


cleaning process (Before: 5.81 x 105 ± 0.04 x 105 cfu/mL; After: 1.28 x 105 ± 0.01 x 105 


cfu/mL). Thus, this novel detergent can be effectively utilized to control the bacterial counts in 


raw milk. 


Keywords: Detergent, Dairy farmer, Raw milk, Total bacterial count, Udder cleaning 
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Undernutrition is a common and often undiagnosed health problem in our institutionalized 


elderly. There is no standard method to evaluate the undernutrition status of elderly. Commonly 


used screening tools are Mini Nutritional Assessment, Malnutrition Universal screening tool, 


Short Nutritional Assessment Questionnaire and Subjective Global Assessment. However, 


evaluation criteria and cut-off values used in those tools are not validated for Sri Lankan elderly. 


This study was designed to develop a simple and validated undernutrition risk screening tool for 


institutionalized elderly in Sri Lanka. The study was conducted as a cross sectional study. Twelve 


elders’ homes were selected from provincial social service department lists, including Western, 


North Western, Sabaragamuwa, Central, and Northern and Eastern provinces. Elders above 60 


years of age (n=311) and having the ability to communicate were recruited for the study. 


Predicted risk factors of undernutrition were assessed through an interviewer administrated 


questionnaire. Twenty two risk factors were analyzed by univariable binary logistic regression 


analysis. Ten risk factors which were significant in univariable analysis were assessed by 


multivariable regression analysis. Five risk factors, including skipping meals, food allergy, drug 


usage, reduced mid-upper arm circumference and reduced calf circumference were significantly 


associated with undernutrition (p<0.05) in the multivariable analysis. A new screening tool 


“Elderly Undernutrition Screening Tool” (EUST) was developed based on the results. Scores for 


EUST were calculated from adjusted odds ratios from the multivariable regression analysis. 


Validation of tool was conducted in separate two elders’ homes (n=53) in Western province. 


Median Body Mass Index (21 kgm-2) obtained from the samples was used as reference method for 


validation. Standard receiver-operator characteristic curves were plotted to calculate the cut-off 


value for new screening tool. A score of 12.5 produced an optimal sensitivity (88.9%), specificity 


(85.7%), positive predictive value (76.2%), negative predictive value (93.8%) and area under 


curve value (0.899) for EUST. A validated screening tool must have at least 80% sensitivity, 


specificity and above 0.8 of area under the curve. This new tool can be used to screen the 


undernutrition status of elderly in Sri Lanka. 


Keywords: EUST, Institutionalized elderly, Screening, Undernutrition 
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Dairy industry plays a major role in Sri Lankan economy because of the high consumption of 


milk and dairy products. Artificial Insemination (AI) is used to produce animals with better 


performances. However, the efficiency of AI can be reduced due to the mix-ups of imported or 


locally collected semen samples. Hence, the availability of a DNA based method to identify 


cattle breeds at the semen stage is very important. The present study was conducted to 


discriminate the five commonly used cattle breeds in AI by using DNA fingerprinting and to 


identify the accuracy of AI using recently born calves and their parents. The semen samples were 


collected from Ambewela Farm, Nuwara-Eliya, (Ayrshire-imported) and Central Artificial 


Insemination Station-Kundasale (Jersey, Friesian, Sahiwal and AFS). DNA was extracted from 


semen samples and PCR was done using 14 cattle specific microsatellite markers (ETH152, 


ETH225, HEL1, CSSM66, RM180, RM011, RM192, BM6425, BMS1678, BMS1941, BM3517, 


TGLA304, BMS1747 and ILSTS011). Blood samples were collected from a total of 25 animals 


including stud bulls (Central Artificial Insemination Station), calves born from AI and their 


mothers (Kundasale Veterinary Range). DNA samples extracted from blood were subjected to 


PCR using markers ETH225 and ETH125 to verify accuracy of parentage (i.e. paternity). The PCR 


products were resolved using 6% denaturing polyacrylamide gel electrophoresis.Only four 


markers generated polymorphic bands (ETH225, RM011, BM3517 and BM6425). The markers 


BM3517 and BM6425 can be suggested for the precise discrimination of five breeds. BM6425 


generated three different bands (123-200 bp). Marker BM3517 displayed four different bands 


(100-150 bp). In combination these two markers can be used to authenticate the exact breed. 


Marker BM3517 and RM011 in combination can be used to independently verify the results as 


they also produce polymorphic bands to discriminate five cattle breeds. Out of the calves tested, 


eight produced bands; four calves had the wrong parentage and four calves had the correct 


parentage with respect to the expected father showing the use of mixed-up semen samples in AI 


or fertilization by a contaminator bull. Hence DNA authentication of the semen samples can be 


used to increase the accuracy of Artificial insemination. 


Keywords: Artificial insemination, DNA cattle fingerprinting 
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Sri Lanka is blessed with several perennial and seasonal reservoirs with huge potential for 


developing inland fisheries. Present study focused on the investigation of socioeconomic status 


of the fishing community at Nuwarawewa, a perennial urban reservoir. Data were collected from 


the fishing community by interviewing 75% of the fishing community using semi structured 


questionnaires and direct observations considering important aspects of the socioeconomic 


status and the data were analyzed by using SPSS software. Fisher folks (125) were categorized as 


registeredand non-registered and registered fishermen were further categorized into temporary 


and active fishers (40). All active fishers were Sinhala and majority was Buddhists (84%) and 


others were Christians (16%). Male representation for fishing activities was 93% while 7% from 


females. Majority (39%) were in 30-40 age category and 2% represented above 60 years. 9% of 


the community were illiterate and 23% had secondary education while 68% had primary 


education. Among the active fishers 82% had their own fishing gears and crafts, while 18% 


worked with hired crafts. In contrast, all the active fishers owned at least any type of gill net and 


among 26% had nylon nets, (4%) had monofilament gill nets with different mesh sizes while 


majority had both types of nets. Few used hook and line (4%) for targeting eels. Their average 


monthly income varied with the season and was ranged between Rs. 10 000 – 21 000. Apart 


from fishing, paddy cultivation (24%), three wheeler driving (25%) or involving in animal 


husbandry (8%) and working as tenant farmers (9%) on a daily hired basis they generated 


supplementary income while 44% were totally depended on fishing. Most fishers were smokers 


(54%) or liquor addicts (51%) or did both as a habit. Women in the fishing community were not 


well educated and most were unemployed (87%). Most fishermen had selected fishing as their 


livelihood since it was an inherent occupation (52%) and 39% responded as a free occupation 


without any compulsion while  9% reported lack of alternatives due to their poor education. 


Although most fishers owned a land, housing conditions were poor. The sanitary conditions 


were not in a sufficient level (67%) due to their poverty and ignorance regarding the health. 


Most used pipe borne water or their own wells while few suffered from safe drinking water 


scarcity. There was no significant (p>0.05) relationship between their education level and 


income, preference for younger generation attending for fishing and smoking and liquor 


addiction and there was no significant (p>0.05) relationship between experience and income. 


In general, socioeconomic status of the fishing community of Nuwarawewa was not in 


satisfactory level. To uplift their livelihoods it is necessary to have well-structured awareness 


programmes and subsidizing system either from government sector or non-government 


organisations.  


Key words: Fishing community, Fishing gear, Inland fisheries, Socioeconomics 
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Bee honey, coconut (Cocos nucifera) treacle and Kithul (Caryota urens) treacle are highly 


demanded products in the market due to the natural origin, unique sweet taste and aroma. The 


heat treatment applied during processing and storage conditions may produce 


Hydroxylmethylfurfural (HMF) in honey and treacle, which is considered as a toxic substance. In 


the present study, bee honey, coconut and Kithul treacle collected from Western, Central, North 


Western, Sothern and North Central provinces in Sri Lanka were analyzed for physical and 


biochemical compositions and HMF contents in order to determine the HMF developing 


cofactors. Results showed that bee honey was mainly consisted of fructose (24.83 ± 0.33%) and 


glucose (17.52 ± 0.02%). Kithul and coconut treacle mainly consisted of sucrose (26.58 ± 


0.85%), (18.87 ± 0.04%) and fructose (18.67 ± 0.60%), (19.85 ± 0.83%), respectively. Ash 


content of bee honey, coconut treacle and Kithul treacle were observed as (0.69 ± 0.41%), (1.75 


± 0.28%) and (1.33 ± 0.77%), respectively. Acidity determined for the same products were 


observed as (0.02 ± 0.01%), (0.41 ± 0.11%) and (0.23 ± 0.08%), respectively. Lowest pH 


value was determined in bee honey (4.16 ± 0.52) followed by coconut (4.41 ± 0.29) and Kithul 


(5.64 ± 0.54) treacle. High Performance Liquid Chromatography (HPLC) equipped with reverse 


phase column (Pinnacle II, C18, 5 μm, 150 × 4.6 mm) and UV – Visible detector at 285 nm was 


used to determine the HMF and it was detected in the range of 26 - 124 mg/kg only in 60% of 


bee honey samples. Coconut and Kithul treacle did not show the presence of HMF in HPLC 


analysis. As Sri Lanka is a tropical country, it is possible to produce HMF in bee honey when 


presence of fructose, glucose, natural acids and heavy metals which act as cofactors in 


dehydration reaction of sugars to HMF. However, it is not applicable to fresh Kithul and coconut 


treacle.  


Keywords: Bee honey, Coconut treacle, Composition, Hydroxymethylfurfural, Kithul treacle 
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Solanum melongena var. insanum, commonly called as Elabatu in Sinhala, is widely used as a 


vegetable in Sri Lankan recipes. The aim of this study was to determine the antioxidant activity as 


well as the total phenolic content (TPC) in Elabatu with different skin colours; white (EW), green 


(EG) and purple (EP). The antioxidant activities were examined by four different methods namely 


DPPH free radical scavenging activity, ABTS, ferric reducing antioxidant power (FRAP) and anti-


lipid peroxidation activity (TBARS). The results showed that, there was significant difference 


(p<0.0001) between TPC and antioxidant activity. The TPC of EW, EG and EP was 47.67±0.95, 


74.73±1.22 and 83.39±2.89 mg GAE/100 g of fresh weight respectively. EP displayed the 


highest percentage of DPPH radical scavenging activity with an IC50 value of 3.83±0.02 mg/mL, 


followed by EG (4.32±0.08) and EW (7.26±0.04). In the ABTS assay, EP and EG demonstrated 


the strongest total antioxidant activity with an inhibition percentage of 19.33±0.34 and 


18.55±0.60, while EW showed the lowest activity (10.89±0.36). In reducing the Fe (III) ions in 


FRAP reagent, EP and EG (8.35±0.40 and 8.03±0.18 mmol FeSO4/g respectively) exhibited 


better antioxidant activity than EW (6.24±0.06). Surprisingly, the anti-lipid peroxidation activity 


was significantly higher for EW (27.42±7.06) followed by EP (14.14±0.08) and EG (7.09±1.70). 


Butylated Hydroxyl Toluene (BHT) taken as control showed the highest antioxidant power in the 


present study. Overall, the present results provide basic data for choosing these vegetables with 


high antioxidant capacity for consumption or for the development of antioxidant based 


medicines as value-added products.  


Keywords: Antioxidant activity, Solanum melongena var. insanum, Skin colour, Total phenols 
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Ready-To-Serve (RTS) beverages have been increasingly gaining popularity throughout the world 


due to their health and nutritional benefits, apart from pleasant flavour and taste. Fruit based RTS 


beverages are not only rich in essential minerals, vitamins and other nutritive factors but also are 


delicious and have a universal appeal. Watermelon is one of the under-utilized fruit having 


nutritional and medicinal values. A few value added products of watermelon fruits are available 


in the global markets and there is a need for the development of more value added products 


using this fruit. A study was conducted to develop RTS beverages using watermelon and 


pineapple juices at different combinations of 70:3075:25 80:20 85:15, 90:10 and 100:0 with 


sugar, citric acid and sodium metabisulphite, considering the standards for RTS fruit beverages. 


The prepared beverages were filtered to get a clarified juice and filled in previously sterilized 


glass bottles (200 mL) leaving 2.5 cm head space and sealed airtight by crown corking. Then 


bottle sterilization was done at105°C for 10 min and cooled to room temperature and stored at 


30°C for storage studies. The RTS beverages were assessed for nutritional qualities, organoleptic 


characteristics and microbial studies to evaluate the suitability of the formulated beverages for 


consumption and storage. The titratable acidity, ascorbic acid, total soluble solids and total 


sugars of freshly made pineapple blended watermelon RTS beverages increased, and pH 


decreased, when the concentration of pineapple juice was increased from 10 to 30%. The 


findings of microbial studies showed no total plate counts in the formulated beverages. Samples 


subjected to sensory evaluation showed that there were significant differences (p˂0.05) between 


treatments of freshly made pineapple blended watermelon RTS beverages for colour, flavour, 


taste, viscosity and overall acceptability. Based on the quality characteristics, the RTS beverage 


formulated with 80% watermelon and 20% pineapple juice had 13.13° Brix, 0.29% titratable 


acidity, 13.4% total sugars, 10.11mg/100g ascorbic acid and pH of 4.91 and was found to be 


superior in quality than the other samples. This blended sample could be stored at 30±1°C for a 


minimum period of 120 days without any significant changes in quality, hence this product 


could be recommended for commercial exploitation. 


Keywords: Pineapple, Quality characteristics, Ready-To-Serve beverage, Watermelon 
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At present a program has been launched by the Mahaweli Authority of Sri Lanka to develop the 


backyard poultry with the intention to increase household income and food security at the 


household level. However, the program had been launched without assessing the factors that 


influence successful adoption of backyard poultry by the target recipients. This can greatly 


influence the sustainability of the program. Therefore, assessing the factors affecting the adoption 


to backyard poultry by Mahaweli farmers is important for proper targeting of beneficiaries and it 


was the objective of this research. This study was conducted in Talawa block of Mahaweli system 


H using a random sample of 120 households benefited from the programme. Data were collected 


using a pre tested questionnaire and were analyzed with Binary Logistic Regression Model. 


Incidence of diseases, and predator attacks, time availability, damage to vegetable crops by 


backyard poultry, neighbour complaints, hygienic condition, level of education of the owner, age 


of the owner and awareness are the major factors examined. The Logistic Regression estimate 


resulted a negative significant impact of the time availability, incidence of predator attacks, level 


of education of the owner, age of the owner on the adoption decision whereas awareness had a 


positive significant impact. Therefore, the transfer of technology, looking in to the 


appropriateness of rearing environments (having safe poultry sheds to reduce predator attacks) 


those protect birds and reduce damages to crops of neighbour, the human resource 


characteristics of the recipient should be taken in to account before delivering the birds to sustain 


the programme.  
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Climate change (CC) is a major threat to food security and livelihood functions. Use of climate 


information in decision making process in smallholder cattle rearing in Sri Lanka has not been 


assessed, though smallholdings account for 95% of the dairy sector holdings. Present study was 


undertaken to determine climate-induced management decisions made under Smallholder Mixed 


Farming Systems (SMFS) in Dry Zone of Sri Lanka. Forty one randomly selected cattle rearing 


farmers were studied in Thabbowa area of North Western province, using a pre-tested 


questionnaire survey, key informant discussions and field observations along with the secondary 


data on climate (1994-2013). Climate data in the study area showed that there was no significant 


difference (p>0.05) in average rainfall intensity between two ten-year periods (1994-2003 and 


2004-2013), however, the mean daily rainfall showed an increase of 0.184 cm/day during the 


period. The maximum and minimum temperatures showed a marginal increment 


(max=0.01°C/Year, min=0.09°C/Year) over the same period. Majority of farmers (94.5%) 


perceived that climate has changed over the last decade, but only 26.4% believed that livestock 


rearing has been affected by CC. Almost all farmers (94.7%) perceived that rainfall is the major 


factor that governs their decision making process. The majority (90.3%) of farmers considered 


climatic parameters in selecting the breed of animal while 15.4% considered CC prior to taking 


decisions on the species of animal for rearing. Though 30% of farmers stated that they changed 


cattle management practices adopted during dry and rainy periods, feeding time, and supply of 


concentrate and mineral blocks did not change significantly (p>0.05), whereas   frequency of 


the water supply increased significantly during dry period (p=0.00). Only 32.6% of farmers have 


increased the frequency or duration of feeding in dry season, whereas92.6% agreed that the type 


of feed given to the animals depends on the climate. Owing to changes in feeding, the mean 


weaning weight of  calves in dry and rainy seasons changed from 45.72 kg to 48.52 kg (p>0.05), 


respectively whereas dystocia per normal birth also changed from 0.3 in dry period to 0.09 in 


rainy season (p=0.002).Hence, climate-induced decisions mainly influence the frequency of 


water supply frequency to cattle in SMFS. 


The financial assistance from AusAID-CSIRO project, through the Agriculture Education Unit 


(AEU) of the Faculty of Agriculture, University of Peradeniya, Sri Lanka is gratefully 


acknowledged.  
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Food composition databases are used to assess nutrient intakes of individuals and groups and to 


determine nutritional composition of foods and dishes.  They are widely used in nutritional status 


assessment, formulation of therapeutic and institutional diets and epidemiological and clinical 


research. With advancement in the information technology the Food Composition Tables (FCT) 


are replaced by computerized food composition databases. FCTs available for Sri Lankan foods 


are outdated and lack the nutrient compositions of mixed dishes. This study was carried out to 


compile the nutrient composition of commonly consumed food items in Sri Lanka, to calculate 


recipes of the mixed dishes of different food groups (cereals, legumes, vegetables and animal 


foods) and update them in an electronic food composition database (FoodBase 2000; Institute of 


Brain Chemistry, University of London). First, information on nutrient compositions of food items 


was collected from various sources such as published and unpublished research, FCTs in India, 


FCTs of UK, ASEAN FCTs, United States Department of Agriculture (USDA) database. Hundred 


and twenty mixed food dishes (12 cereals, 13 pulses, 71 vegetables and 24 animal food dishes 


were decided based on the recipes from a standard recipe book. All dishes were prepared in the 


Dietetic laboratory of Department of Applied Nutrition following the instructions given in the 


recipe book. Weight of each and every ingredients and weight of final cooked dish was 


measured using digital cooking scale. Ingredients for a 100g cooked dish were calculated and 


entered into the database and processed through recipe calculation method. Nutrient Retention 


Factors used to correct the nutrient losses during preparation. The weight loss due to cooking and 


absorption of fat during frying were considered in recipe calculation. Macro and micro nutrient 


composition for 100g cooked dishes were calculated and the food composition database was 


updated. After these updates, Foodbase 2000 programme now has the facility to be used in 


estimating dietary intakes of individuals and groups in dietary assessment studies, to formulate 


diets for therapeutic and other uses. Ability to determine different types of fat intake is another 


feature of this updated data base. Continuous update with food compositions and new recipes is 


being carried out by the researchers.  


Keywords: Food composition data base, Food composition tables, Foodbase 2000, Mixed 
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The present study was formulated to find out the relationship between carapace width and 


weight of Portunus pelagicus in the Navanthurai coastal area, Jaffna, Sri Lanka from November 


2011 to may 2013. As carapace width - weight relationship is important to gain some knowledge 


on Length – weight relationship parameters, growth pattern and difference between the growth 


parameters of male and female of P. pelagicus, present study attempted to evaluate sex-wise 


carapace width-weight relationship of P. pelagicus. Carapace width - weight regression equations 


were derived for male and female P. pelagicus in order to find out the regression parameters and 


growth pattern of this species. Regression coefficients were estimated by using the logarithm of 


the carapace width and the corresponding weights. The curvilinear relationships of carapace 


width-weight relationships obtained for male, female and pooled were TW= 0.031 L3.261, TW= 


0.042 L3.125 and TW= 0.037 L3.15, respectively. The ‘b’ values of male (3.261) and female (3.125) 


did not differ significantly from hypothetical value of 3 which indicates isometric growth 


(p>0.05). The values obtained for the mean weight by sex show that females are significantly 


(p<0.05) heavier than the males. The information on width-weight relationship helps in selecting 


suitable species or varieties of faster growth rate for culture and assessment of the duration of the 


culture period for the attainment of marketable size of the P. pelagicus. 


Keywords: Isometric growth, Portunus pelagicus, Regression coefficients, Width-weight 


relationship 
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Lipid oxidation is one of the major causes leading to spoilage of fatty foods which involves a 


series of chemical reactions that degrades the quality of edible oils. Oxidation leads to generation 


of a plethora of undesirable chemical constituents some of which are detrimental to health. 


Different chemical mechanisms such as autoxidation and photosensitized oxidation are 


responsible for the oxidation of edible oils during processing and storage. This study was carried 


out to evaluate the oxidative stability of selected edible oils namely, sesame, mahua (mee) 


(Madhuca longifolia), virgin coconut, refined bleached and de-odorized (RBD) and grade-


1coconut oils for photosensitized oxidation and autoxidation. Fresh oil samples were collected 


from local oil producers and stored at 4 °C until analysis.  The effect of light on oxidation of 


edible oils was evaluated by exposing oils (5ml) to a florescent bulb (10 W) fixed in a specially 


prepared plastic box over 28 day and assessing the level of oxidation by measuring Peroxide 


Value (PV), 2-tert Thiobarbituric Acid Reactive Substances (TBARS), Conjugated Dienes (CD) and 


Conjugated Trienes (CT). The oil samples were placed in glass vials and left open such that they 


were directly exposed to light emitted by the fluorescent bulb. The stability of oils against 


autoxidation was evaluated by storing the oils (5ml each) at an elevated temperature (60 °C) for 


28 days in a Schaal oven and assessing the level of oxidation by measuring PV, TBARS, CD and 


CT. The percent rate of increment of each of the above parameters was calculated by dividing the 


increase of each parameter by 28 and expressing as a percentage. Virgin and RBD coconut oils 


and mahua (mee) oil showed the highest rate of increment of PV and CD indicating high 


production of primary oxidative products, however, the increase in TBARS and CT was very 


minimal. The secondary oxidative products are better indicators of oxidation, therefore, it can be 


concluded that these oils maintain a long shelf life under the light than sesame and coconut oils. 


The experiments carried out to study the effect on autoxidation revealed that RBD coconut and 


mahua (mee) oil showed the lowest rate of increment of TBARS and CT indicating high oxidative 


stability. Coconut oil (grade 1) showed the highest rate of increment of TBARS during the 28 day 


period indicating its poor stability against photo-sensitized oxidation. Based on the results of both 


photosensitized oxidation and autoxidation, it can be concluded that RBD coconut and mahua 


oils exhibit the highest oxidative stability. Furthermore, it can be concluded that virgin coconut 


oil shows better oxidative stability against photo-sensitized oxidation while it is not stable against 


autoxidation. 
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Green revolution has paved a way for Sri Lanka in realizing self sufficiency in rice, creating a 


surplus of 0.3 Mn tons by 2012. Diverting the surplus for rice-based product development is of 


paramount importance, because export promotion is not viable due to differences in quality, 


standards and price differences with the world market. However, there is a substantial local 


potential for new products to thrive in the market only when customer satisfaction is fulfilled. In 


this context, this study aims to analyze the consumer preference for rice based biscuits and 


noodles using conjoint analysis. Product attributes and their levels valued by consumers were 


identified by a focus group discussion. These were included into 34 factorial in a Balanced 


Incomplete Block Design in a conjoint questionnaire. The consumer preference survey was 


conducted covering 185 respondents in Kandy and Kurunegala districts of Sri Lanka. Data were 


analyzed using ANOVA (GLM) and ordered logistic regression. Relative importance of attributes 


was calculated using part-worth estimates.The block effect was not significant implying that the 


preference over the consumer segment was the same. In the four attributes of rice biscuit such as, 


shape, type and price were significantly valued by the customers except shelf life. Savory type 


was preferred over plain or sweet type and round shape is preferred over rectangular/irregular 


shapes. For rice noodles, thickness of noodle strands was the most influential factor, followed by 


colour of strands, time taken for preparation and price. White colour rice noodles were preferred 


over red/yellow types. The study evaluates innovative rice based food products as a strategy to 


utilize excess rice production in the country. Further, in the analysis, respondents indicate their 


preference for a series of multi attribute alternatives. Preference evaluation would be a pre 


requisite to build predictive models of consumer choice for new alternatives. Thus new products, 


services or ideas can be effectively evaluated in a market setting. 


Keywords: Consumer preference, Conjoint analysis, Rice-based products  
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Dicyandiamide poisoning of imported milk and milk products was a serious issue in Sri Lanka. 


This study was designed to inquire consumer’s milk consumption trends before and after the 


Dicyandiamide issue. Primary data were collected through a pretested self-administered 


questionnaire and 300 households were selected by using multi stage random sampling 


technique.  Analysis was based on descriptive statistics, graphical interpretations together with 


associations. According to the results, 23 percent of the sample is non milk consumers while 77 


percent are milk consumers. Among the milk consumers, 71 percent of consumers prefer 


powdered milk while 22 percent prefer to consume fresh milk. Freshness, taste, quality and 


nutritional concerns were high priorities among fresh milk consumers. Moreover, the results 


further depicted that 44 percent of the sample has spent average Rs.1000 monthly while 5 


percent spent more than Rs.3000 monthly for purchasing the powdered milk. About 73 percent 


of the sample has consumed imported milk brands before the Dicyandiamide issue as well as 58 


percent of the sample has consumed milk at least once per day. Of the sample, majority (94 


percent) were well aware of the Dicyandiamide contamination of the imported milk and milk 


products while 6 percent of the sample was unaware of the issue. There was an association 


between the knowledge of Dicyandiamide issue and the changes in pattern of milk powder 


consumption. The dicyandiamide contamination has adversely affected the milk consumption of 


the local consumers where 20 percent of the sample has completely stopped the consumption of 


powdered milk and 25 percent of the sample has moved to the substitute products. Of the 


sample, 64 percent has shifted to local milk brands. 


Keywords: Dicyandiamide issue, Milk consumption pattern 
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Probiotics are beneficial bacteria that can be found in various foods. Health benefits of probiotic 


bacteria had led to the isolation of new lactobacilli strains for incorporation into foods. Probiotics 


are commonly consumed as part of fermented foods. Regulating the gastrointestinal activity, 


prevention of colon cancer, lowering the blood pressure and serum cholesterol level are few 


beneficial aspects of probiotics to humans. Non-digestible foods that provide nutritional substrate 


for the growth of probiotics are called as prebiotics. Most of the cereals including rice have 


prebiotic properties. This study attempts to isolate and characterize lactic acid bacteria and yeast 


associated with commercially available rice. Commercially available, Basmathi and Suduru 


Samba rice samples were taken for the study. Each rice sample was milled by using ‘Fritsch mill’ 


and kept for the fermentation at ambient temperature by mixing milled rice with sterilized 


distilled water at 1:2 ratios, respectively for 24 h. After fermentation, lactic acid bacteria and 


yeast were isolated from the rice samples by appropriate dilutions with 0.9% saline and plated 


on deMan, Ragosa and Sharp agar by spread plate technique. Plates were kept for the incubation 


at 37C0 for 48 h. There were no growth of lactic acid bacteria and yeast on the deMan, Ragosa 


and Sharp agar plates. The plates were further incubated for 24 hours and there were no growths. 


Furthermore, investigation was conducted with three trials in duplicates. There were no 


significant differences in the results. Therefore, according to the results Basmathi and Suduru 


samba rice varieties cannot be considered as good prebiotics. 


Keywords: Fermentation, Lactic acid bacteria, Prebiotics, Probiotic, Rice, Yeast 
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Honey is a sweet food made by bees using nectar from flowers. Eight types of honey are 


mentioned in ayurvedic authentic texts. Out of these eight honey, the variety produced by honey 


bees is the one most commonly referred to and is the type of honey collected by beekeepers and 


consumed by humans. Honey produced by other bees and insects has distinctly different 


properties. Bee honey is recommended as an anupana (vehicle) with ayurvedic preparations, 


especially for pediatrics age group. This study was designed to evaluate the antipyretic potential 


of bee honey in Wistar rats. Anti-pyretic activity was measured by Brewer’s yeast induced pyrexia 


model. Wistar rats were fasted overnight with water ad libitum prior to experiments. Pyrexia was 


induced by subcutaneous injection of 20% w/v Brewer's yeast suspension (10 mL/kg) into the 


animals' dorsum region and the rectal temperature of each rat was measured using a digital 


thermometer after 18 h. Only rats that showed an increase in temperature of at least 0.7°C were 


used for the experiments. Animals were divided in to 3 groups (n=6 in each). Group I served as 


control (received distilled water), Group II received the standard drug (paracetamol, 100 mg /kg). 


Group III received bee honey. Temperature was measured at hourly intervals up to 4 h after drug 


administration. Data was analyzed statistically by analysis of variance (ANOVA). Results with 


p<0.05 were considered as significant. The bee honey significantly reduced (p<0.05) the 


elevated body temperature of rats in every hour which was comparable with that of control. 


This project was funded by the grant from Human Resource Development Program-HETC 


project. (CMB / IIM/ N4). 
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Conjugated fatty acids (CFAs) belong to a group of positional and geometric isomers of 


polyunsaturated fatty acids with conjugated double bonds.  Conjugated linolenic acid is a type of 


conjugated fatty acid, which has 18 carbons and 3 double bonds and contains a conjugated 


triene system. There is a great interest in anti-cancer actions of some conjugated fatty acids. Thus, 


this study was conducted in vitro to evaluate the cytotoxic effects of two conjugated trienoic fatty 


acids namely α-eleostearic acid (18:3 9c, 11t, 13t) present in bitter melon/karawila seeds 


(Momordicacharantia) and punicic acid (18:3, 9c, 11t, 13c) present in pomegranate 


seeds/delum(Punicagranatum)  using fibrosarcoma cells. Fatty acids were incorporated into the 


cell culture media as fatty acid methyl esters (FAMEs) at concentration of 80µmol/L of 18:3  9c, 


11t, 13t and 18:3, 9c, 11t, 13c, respectively.  Saturated fatty acids present in coconut 


(Cocosnucifera) were also utilized in the control group at concentration of 80µmol/L. FAMEs 


were prepared according to standard methods and the cytotoxic actions were measured by using 


MTT and soft agar clonogenic assays. The results revealed that the fatty acids from 


Momordicacharantiaand Punicagranatumseeds showed much stronger cytotoxic actions than 


Cocosnuciferaon human fibrosarcoma cells (HT 1080). In MTT assay, the percentage (%) viability 


was significantly low (p< 0.05) in cells treated with FAMEs prepared from fat extracted from 


Punicagranatum and Momordicacharantiaas compared with cells treated with FAMEs obtained 


from Cocosnuciferafat. The percentage (%) viability was comparatively lower in 18:3: 9c, 11t, 


13c than that of 18:3: 9c, 11t, 13t. In clonogenic assay, the number of colonies formed was 


reduced due to the presence of FAMEs of oil from Punicagranatum and Momordicacharantiaseed 


fat. The darkly stained colonies were counted and the number of such colony formation was 


lower in 18:3: 9c, 11t, 13c than that of 18:3: 9c, 11t, 13t. The cytotoxic actions of α-eleostearic 


acid and punicic acid were much stronger than the fatty acids of coconut oil. Therefore, 


conjugated trienoic fatty acids present in bitter melon and pomegranate seeds exert cytotoxicity 


effects on human fibrosarcoma cell line. This effect can be utilized to fight against some cancers 


in human and animals in future.  


Keywords: α-eleostearic acid, Conjugatedlinolenic acid, Cytotoxicity, Fibrosarcoma cell line, 


Punicic acid 
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Knowledge about the effect of hydraulic parameters in perennial reservoirs on their fish yield is 


useful to formulate strategies for sustainable fisheries management. This study was conducted on 


Victoria reservoir (2382 ha at FSL), Kandy and Sorabora reservoir (461 ha at FSL), Mahiyangana 


to determine the relationships between catch statistics of individual fish species and the changes 


in hydraulic parameters of the reservoirs.   Monthly measures of rainfall (RF), and hydraulic 


information on water level (WL), surface area (SA), water volume (VL), water renewal rate (WRR), 


flushing rate (FR), and relative water level fluctuation (RWLF) were obtained from governing 


authorities of the reservoirs for a period of three years. Monthly mean catch statistics of different 


species were obtained in parallel from three landing sites of each reservoir since fishing efforts 


were almost similar during the study period. Stocking of Common Carp (Cyprinus carpio), Catla 


(Catla catla), and Rohu (Labio rohita) was found to be performed twice a year. Multiple linear 


regression analysis was carried out treating hydraulic parameters as independent variables and 


monthly mean catch of individual species as the respective dependent variable to determine the 


specific effect of each independent variable. December–February quarter reported the highest 


mean water level (60.85 m) in Victoria reservoir while it was January–March quarter in Sorabora, 


(6.33 m). October–December quarter received the highest RF (461.27 mm/month) in Victoria 


and November–January quarter in Sorabora (481.32 mm/month).  Distributions of catch statistics 


throughout the calendar year were unique to individual fish species.  In Victoria reservoir, catch 


statistics of Tilapia (Oreochromis niloticus), Common Carp, and Catla were significantly 


influenced by WL, SA, VL, RF and FR (p<0.05).  However, yield of Rohu, Snake head fish 


(Channa spp.) and Hirikanaya (Labeo dussumieri) had no influence from any of the hydraulic 


parameters measured (p>0.05).  Conversely, in Sorabora reservoir, Snake head yield was 


influenced by WL, SA, VL and RF (p<0.05).  Catches of Catla were influenced only by RF and 


Common Carp only by FR (p<0.05).  Hydraulic effects had no significant influence on yields of 


Tilapia and Rohu (p>0.05) in Sorabora reservoir. The operational and morphological differences 


between Sorabora (relatively shallow) and Victoria (deeper with a limited littoral zone) reservoirs 


seem to have a substantial influence on their fish population dynamics, hence should be 


considered in formulating efficient aquatic resource management strategies. 


Keywords: Aquatic resource management, Catch, Hydro climatic factors, Population dynamics, 


Seasonality  


 


 


 


 


 


  







Proceedings of the Wayamba University International Conference, Sri Lanka, 29 - 30 August 2014 


 


240 
 


GROWTH PERFORMANCE OF EXOTIC FISH SPECIES IN CULTURE-BASED FISHERIES 


AND INTERACTIONS WITH INDIGENOUS SPECIES 


W.M.H.K. Wijenayake1, S.T. Gonapinuwala2 and A.W. Fernando1 


1Department of Aquaculture and Fisheries, Faculty of Livestock Fisheries and Nutrition, 
Wayamba University of Sri Lanka, Makandura, Gonawila, Sri Lanka;  2Department of Limnology 
and Oceanography & Marine Geology, Faculty of Fisheries and Marine Sciences & Technology, 


University of Ruhuna, Wellamadama, Matara, Sri Lanka 
Corresponding author: hiranya_kelum@yahoo.com 


 


Culture-based fishery (CBF) in seasonal reservoirs is a fisheries enhancement strategy, which falls 


within the boundaries of the aquaculture. Small seasonal and minor perennial reservoirs 


(medium size reservoirs retaining water throughout the year) are used for CBF development in Sri 


Lanka. Almost all fish species used in CBF in Sri Lanka are exotic and their growth performance 


varies in different reservoirs. In the present study, an attempt was made to investigate the 


performance of exotic fish species stocked in seasonal reservoirs and the interaction with main 


indigenous fish species found in the fish harvests. Present study was conducted in eleven 


seasonal reservoirs in the North-Western province in 2011/2012 culture cycle. Reservoirs were 


stocked with two major Indian carp species (catla and rohu), Genetically Improved Farmed 


Tilapia (GIFT) and common carp. Stocking densities of the reservoirs ranged from 1 400 fish ha-1 


to 4 000 fish ha-1. Of the selected reservoirs seven reservoirs were successfully harvested. Length 


and weight of the samples of fingerlings and the samples of harvested fish were measured and 


total numbers of recaptured fish were counted. Fish yields of the fully harvested reservoirs ranged 


from 6.2 kg ha-1 to 379 kg ha-1 with a mean value of 172 kg ha-1. Fish yields were curvilinear 


related to reservoir area (p<0.05) and a negative second order relationship was evident between 


stocking density and fish yield. Mean specific growth rate of catla, rohu, GIFT and common carp 


were recorded as 1.45 % day-1, 2.81 % day-1, 2.68 % day-1 and 2.41 % day-1, respectively. 


Specific growth rates of exotic species were negatively correlated with the stocking density 


(p<0.05). Snakehead contributed considerably to the total fish yield and negative curvilinear 


relationship was evident between the fish yield of exotic species (p<0.05). Result of the present 


study revealed the differences in growth performance of exotic species in different reservoirs. 


Therefore, combination of different species in CBF can be advocated in seasonal reservoirs to 


optimize CBF yield. To minimise the negative impacts of the snakehead through predation, 


fingerlings must be stocked as early as possible after spilling off reservoirs. 


Keywords: Culture-based Fisheries, Exotic species, Seasonal reservoirs, Snakehead, Specific 


growth rate  
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Maternal obesity may be associated with metabolic factors that affect the intrauterine 


environment, foetal growth and the offspring’s long term risk for chronic disease. Among these 


factors, maternal serum lipid level may be associated with foetal growth. Objective of this study 


was to estimate the influence of variation in serum lipid levels of pregnant mothers on birth 


weight (BW) of the newborn. In this study, systematic random sampling technique was used and 


420 pregnant mothers were randomly selected in Jaffna District. Maternal fasting (include 12 or 


14 hours) blood samples were collected at third trimester of gestation and these serum samples 


were analyzed for total cholesterol (TC), low density lipoprotein cholesterol (LDL-C), high density 


lipoprotein cholesterol (HDL-C) and triglycerides (TG) by using a fully automatic biochemical 


analyzer (Urba XL-200). BW was categorized into Low Birth Weight (LBW) (<2500 g), Normal 


Birth Weight (NBW) (2500-4500 g) and High Birth Weight (HBW) (>4500 g). Among 420 


newborns, 212 were females (50.5 %). Average BW of a newborn was 3027.5±431.6 g and 


average length of a newborn was 50.9±2.1 cm ranging between 44.0-57.0 cm. The incidence 


rate of LBW, NBW and HBW were 11.4 (n48), 88.3 (n371) and 0.3% (n1), respectively. Mean 


values of TC, LDL-C,HDL-C and TG were 259.4±49.8, 169.0±42.7, and 79.5±21.2 and 


272.0±100.8 mg/dL, respectively. Increased maternal serum TG (with ranging 90.0-594.0 


mg/dL) was significantly associated with increased BW of the newborn (r=0.104, p=0.033). 


Variation in neonatal BW was slightly associated with HDL-C (with ranging 23.1-165.6 mg/dL) 


and not associated with TC & LDL-C. All four parameters in lipid profile show significantly 


greater values in pregnant mothers than in unmarried female reference values. Based on this 


study, TG level of the pregnant mothers at third trimester was one of the parameters to determine 


the BW of the newborns. However, the relationship between TC, LDL-C and HDL-C and BW of 


the newborn were not significantly associated. Further research is recommended on lipid profile 


of pregnant mothers and BW of the newborns. 


Financial assistance given by the Higher Education for Twenty First Century (HETC) project 
funded by the World Bank (IDA Credit 49190-LK) for this study is acknowledged. 


Keywords: Birth weight, Fasting blood, Lipid levels, Maternal, Pregnant mothers 
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The Plantation workers, who originally came from Southern India to work on the plantations 


during the period of British colonial rule in and around 1820s, form a minority community that 


consists of about 6% of the population in Sri Lanka. The lifestyles of these people and the welfare 


facilities provided for them have been studied by the scholars from various aspects. This study 


analyses how the development initiatives taken place in estate sector are perceived by the 


plantation workers. A sample of 100 plantation workers were randomly selected from four tea 


estates (Levallon, Hope, Nagastenne, and Kandaloya) located in Kandy district. The ‘Kano Model’ 


was applied to explore their perceptions from five different angles: attractive development (A), 


must-be development (M), reverse development (R), one dimensional development (O), and 


indifferent development (I). The Kano questionnaire was contained with pairs of questions, ‘how 


do you feel if the development is implemented?’ (functional question) and ‘how do you feel if the 


development is not implemented?’ (dysfunctional question). Applying the evaluation rule of “M 


> O > A > I”, the better (BA) and worse (WA) averages were calculated for the selected 


development initiatives. The findings reveal that the plantation workers categorize “re-roofing of 


their shelters” and “supplying of drinking water” as must-be development (BA ≤ .5; WA ≥ -.5) and 


“road constructions”, “development of childcare centres” and “supplying electricity” as attractive 


developments (BA ≥ .5; WA ≤ -.5) in their estates. Surprisingly, they have classified the 


development initiatives such as “providing toilet facilities, constructing new buildings for school, 


intensifying health facilities” as indifferent development initiatives (BA ≤ .5; WA ≤ -.5). These 


findings might provide insight for the estate managers to understand the needs of their workers. 


Keywords: Development initiatives, Kano methodology, Kandy district, Plantation sector 
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Tea is a major export crop and highest cash crop in Sri Lanka which is widely cultivated in up, 


mid and low country. Tea sector contributes 700 million dollars for the Sri Lankan annual GDP. 


The highest expenditure in tea production is at the level of harvesting. Day to day increase in 


labour scarcity and labour cost are the major problems in tea plantation management. Tea is 


harvested by manual hand plucking although several types of machinery have been introduced to 


tea harvesting process. Microlite tea harvester consists of two basic parts, i.e. spine hanging 


engine and a hand holding cutting machine. This machinery is operated by a single person and 


the working efficiency is about 150-200 kg/h while skilled labour can harvest only 26 kg per day. 


This machine is very much efficient and cost effective than hand plucking. Lowering the quality 


of plucked shoots due to harvesting immature and over mature buds and unselective cutting 


ability are the major defects of the Microlite plucking machine. Because of these short comings 


plucking rounds and Formation of bunji leaves increases. Present research was aimed at 


upgrading process of Microlite tea harvester to achieve selective harvesting process.  In this study 


a selectivity controlling part was attached to the cutting plate of the machine. Four separated 


metallic plates have been fixed below the cutter bar to function as a hand operated, cable 


connected lever system. A part of the cutting plate can be closed from attached plate by pressing 


the lever and the plate is sent back to its previous position by a spring system. This process has 


been involved to hide immature buds from the cutting blade.  The performance of the modified 


machine was evaluated in tea field at the Tea Research Institute in Rathnapura. Modified 


machine, existing machine and hand plucking were practiced in the testing process and each 


treatment was four times replicated. Data on total yield, economic yield, and available leaf types 


were recorded. Data analysis indicated that there was a significant difference between single leaf 


and buds yield between existing machine and the modified machine. The above yield was 


increased by 37% with new modifications. Unit harvesting time was reduced by 42% when 


compared to the hand plucking. Banji buds % with the modified machine was 47.15% which is 


a 6.41% reduction compare to the normal machine. Therefore, it can be concluded that the 


proposed modification for the Microlite tea harvester can be adapted satisfactorily for harvesting 


of tea leaves.  


Keywords: Hand plucking, Harvesting quality, Plucking machine, Selective tea harvesting 
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For a number of plant species, sexual reproduction is substantially more sensitive to Heat and 


Drought Stress (HTDS). However, the sensitivity of reproductive development of coconut (Cocos 


nucifera L.) to HTDS is not well understood. Therefore, understanding the physiological 


mechanism of how coconut cope with stress during reproductive development offers the 


potential to improve coconut cultivars for tolerance to HTDS which is an important adaptation 


measure for projected climate change. This study was carried out to assess the influence of 


climatic variability, mainly temperature and rainfall, during final stage of inflorescence 


development on carbohydrate availability and germination ability of pollen in Tall and San 


Ramon varieties which are used as pollen parents in production of Dwarf Green x Tall (DGT) and 


Dwarf Green x San Ramon (DGSR) in Ambakelle and Pallama seed gardens of Coconut Research 


Institute of Sri Lanka. Male flowers collected from the selected pollen donor palms during the 


months of June, September and December 2013 were processed to obtain pollens. The quality of 


pollen was measured by means of percentage of Pollen Germination (PG%), Pollen Tube Growth 


(PTG) under two different temperatures (280C and 340C), Total Soluble Sugar (TSS) content and 


starch content. The temperature regime has a significant impact on the PG% and PTG in both 


varieties. Both, PG (37.48%) and PTG (4.11 mm) were significantly higher at 28oC compared to 


340C in both varieties.  San Ramon showed significantly higher PG%, PTG and TSS content 


compared to Tall variety during all three months. PG% (46.27%), PTG (5.57 mm) and starch 


content (228.8 mg/g FW) of pollen were significantly higher and TSS content was significantly 


lower (89.52 mg/g FW) in December compared to other two months. The study concludes that 


heat and drought stress significantly alter the in vitro PG%, PTG and total carbohydrate content 


of pollen in both coconut varieties. In December, a higher concentration of starch, PG% and 


PTG in pollen can be attributed to the higher rainfall (209.6 mm) and lower heat stress (3 days, 


temperature > 33 0C) prevailed one month prior to opening of inflorescence. 


Authors wish to acknowledge National Research Council (NRC 13-32) for providing grants to 


conduct the research project. 
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Simulation models are useful tools to assess the performance of agricultural systems under 


different scenarios (e.g. soil, climate and agronomic management) once carefully parameterized 


and validated. Resource requirement such as time, money and labour for modelling approaches 


are lower than that of on-farm trials. In addition, crop simulations allow exploration of options 


that would be not possible using experimental-only approaches. Agricultural Production Systems 


Simulator (APSIM) Model is a farming system model that simulates the effects of environmental 


variables and management decisions (e.g. irrigation management) on production (crops, pasture, 


trees, and livestock), profits and system balance (e.g. soil condition). Maize (Zea mays L.) is the 


most important coarse grain that is cultivated in around 30,000 ha annually, the second highest 


extent to that of rice. Sri Lanka is nearly self-sufficient in maize at present with a total annual 


production of 243,344 mt of which 88% is used as animal feed. Due to the expected growing 


demand of maize, use of simulation models to predict production and productivity of the crop 


under different climate and management scenarios is important to sustain higher levels of 


production. Prior to the scenario analysis, APSIM-maize module should be parameterized and 


validated for Sri Lankan maize varieties, and this task was performed for the local inbred variety 


Ruwan. The model parameterization and testing were done using secondary data collected from 


the literature. Yield data were obtained from the Field Crops Research and Development Institute 


(FCRDI) at Maha-Illuppallama, Sri Lanka and fertilizer application and management practices 


were incorporated to the model according to the recommendations of the Department of 


Agriculture. The simulated yields and phenology were used to compare the observed and 


predicted values using appropriate weather and soil data from Maha-Illuppallama. The analysis 


revealed that the APSIM could simulate the observed maize yields with a coefficient of 


determination of 0.85 and co-efficiency of variation of 5.7. Thus, the parameterised and validated 


APSIM-maize module could be used for future simulations and scenario analyses with high 


precision. 


The financial assistance from AusAID-CSIRO project on “Improve Climate forecasting to enhance 


food security in Indian Ocean rim countries (AusAID Agreement 59553) through the Agriculture 


Education Unit (AEU) of the Faculty of Agriculture, University of Peradeniya, Sri Lanka is 


gratefully acknowledged. 
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The Intergovernmental Panel on Climate Change (IPCC) defines Climate Change (CC) as the 


change in the state of the climate that can be identified (using statistical tests) by the changes in 


the mean and or the variability of its properties and, that persists for an extended period, typically 


a decade or longer. Agriculture is highly vulnerable to climate and change in climate then 


implies change in crop yield harvested out of agricultural crops and that crop yield gained 


determines the income to be earned by farmers whose livelihood depend on agricultural harvest 


received. This research focused on implication of climate change on paddy yield and subsequent 


income. Regression analysis was applied to assess how and to what extent temperature and 


rainfall, major components of climate, and extent of cultivated land area determine crop yield 


harvested by farmers in Hambantota district. Taking average temperature and rainfall for Yala and 


Maha agricultural seasons for 30 years (from 1983 to 2012), the researcher found that 


temperature makes an impact on paddy yield but the rainfall does not make any impact, besides 


it is statistically insignificant. Although, temperature and extent of cultivated land area do not 


make significant impact on paddy yield, increase in temperature by 1 Co may result drop in 


paddy yield by 188 kg per hectare and increase in extent of cultivated land area may result in 


increase of paddy yield. Thus the researcher suggests taking proper measurements to control the 


rise in temperature by forestation and increase the extent of cultivated land using bare lands in 


Hambantota district. Finally, climate implication on paddy yield and subsequent income earned 


is dismissed given the low explanatory power of the model and rainfall being statistically 


insignificant. However, temperature somewhat determines the paddy yield. 
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Use of heterozygous parents has been a challenging process for cassava breeders. In response to 


this challenge, we explored the possibilities of inducing cassava haploids through use of 


irradiated pollen. This study, for the first time, provides insights into the use of irradiated pollen. 


Irradiation dosages 50 to 250 Gy were studied across five pollination events (494 to 596 


pollinations), while dosages 300 Gy and 500 Gy were studied in one pollination event (less than 


150 pollinations). Pollen from one elite variety Nase 14 was used for both irradiation and 


pollination (thus selfing was done). Overall, the irradiation doses employed did not prevent 


pollen germination; non-irradiated pollen had the lowest reduction in pollen germination (24%), 


while the irradiated pollen registered reductions of up to 67%. By 15 days after pollination 


(DAP), 84% of the pollinated flowers had aborted in irradiated treatments. By the time of embryo 


rescue (42 DAP), significant differences were observed in number of fruits, seeds, and embryos 


generated, with the non-irradiated pollen treatments having significantly higher numbers. Based 


on molecular marker and ploidy analysis of the rescued 66 plantlets, none was considered 


haploid. However, plantlets (S1 inbreds) resulting from pollination with non-irradiated pollen had 


56% loci homozygous, while progeny derived from irradiated treatments had average 


homozygous loci ranging between 28% (for 100 Gy and 200 Gy) to 55% (50 Gy), a finding that 


could suggest that the new genetic variability resulted from irradiation. Implications of these 


findings towards development in haploids and for general cassava improvements are discussed.  


Keywords: Double haploid, Embryo rescue, Irradiated pollen, Manihot esculenta 
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In Sri Lanka, rice cultivation in coastal areas has been affected by the saline ground water 


especially in the dry season. Cultivation of salt resistant rice varieties is the most feasible and 


promising way to survive under saline soil. Salt tolerance is a polygenic character, governed by 


Quantitative Trait Loci (QTLs) scattered throughout the whole genome of rice. Hence, it is 


necessary to identify salt tolerant varieties that have accumulated different salt tolerant QTLs 


using molecular breeding programs. Aiming at achieving this objective, a Recombinant Inbred 


Line (RIL) population was previously developed by crossing of At354, a salt tolerant variety with 


Bg352, a salt susceptible variety.  At354 is an elite rice variety originated from Pokkali which has 


been frequently used as a donor of salt tolerant genes in breeding programmes. Therefore, it can 


be assumed that Pokkali inherited QTLs might be present in salt resistant RIL lines. In this study 


we assessed 88 SSR markers that are located about 30-40 cM apart from each other in several 


chromosomes for the polymorphisms between two parents.  Seedlings of 100 F5 lines were 


grown under 12EC level of the salinity in hydroponics and Seedling Survival Index was 


determined in each line.  Of all SSR markers tested 19 markers were found to be polymorphic 


between parents. In Chromosome 4 seven polymorphic SSR markers were detected and a linkage 


map was constructed. One SSR marker located in chromosome 4 showed that At354 genotype 


has significantly high salinity survival index (0.01) contributing to the salt tolerant phenotype. 


Hence a significant QTL for salinity tolerance was found in chromosome 4 of At354 and Bg352 


cross. This is the first reported QTL identified in Sri Lanka using locally bred mapping population 


of rice. 


The financial assistance from National Science Foundation (RG/2011/BT/02) is gratefully 


acknowledged. 
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Phyllanthus emblica (Euphorbiaceae) is an economically important medicinal plant being used in 


industrial processes such as synthesis of ayurvedic drugs and manufacturing of fruit juices. When 


establishing plant breeding programs or orchards of P. emblica, seed germination is a huge 


problem because seeds of P. emblica have a long dormancy period and show very low rates of 


germination. This is greatly contributing to remain it as an underutilized fruit crop because of the 


lack of quality planting material. The viable seeds selected from the same plant were subjected to 


six different treatments; seeds soaked 14 hours in water (control), treated with 700 mg/L 


gibbberellin, treated with 900 mg/L gibberellin, scarified seeds soaked 14 hours in water, 


scarified seeds treated with 700 mg/L gibberellin, scarified seeds treated with 900 mg/L 


gibberellin. Each set of seeds was kept 14 hours in relevant gibberellin solution.  Complete 


Randomized Design (CRD) with five replicates was used. Each replication was consisted with 10 


seeds. Statistical analysis was carried out using the Student Newman-Kuells Means Separation 


Test of SAS program (version 9.1.3). After 30 days numbers of shoots were recorded. 


Within 4 weeks period the highest seed germination percentage (40%) was observed from 


scarified seeds treated with 900 mg/L gibberellin 14 hours. No seed germination was observed 


from control and scarified seeds without treating with gibberellin. Therefore, it can be concluded 


that seed coat scarification and gibberellin treatment can be used to increase germination of P. 


emblica seeds when conducting breeding programs and establishing orchards for drupe 


production at commercial scale.  


Keywords: Germination, Gibberellin, Phyllanthus emblica, Seed scarification  
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Short tandem repeats (STR) are tandem repeat units of 2 to 7 nucleotides and are very effective 


for human identification purposes. D18S51 locus is one of the 13 core Combined DNA Index 


System (CODIS) STR genetic loci which are accepted by the Federal Bureau of Investigation for 


human identification. It is also a widely used STR site in detecting Edwards syndrome. Different 


STR systems are used for human identification in Sri Lanka at present, but not including the 


D18S51 site. This is due to the unavailability of an allelic ladder that can be commercially 


purchased to be used in polyacrylamide gel electrophoresis and silver staining for D18S51 STR 


system. This hampers any comparison of foreign DNA profiles with Sri Lankan data for forensic 


or other identification purposes. Therefore, this study was aimed to develop an allelic ladder for 


the D18S51 STR system to enable incorporation of D18S51 site into locally used STR systems. 


The study was conducted with fifty different blood samples of non-related individuals. DNA was 


extracted using chelex-100 method. PCR was carried out for all DNA samples with D18S51 


primers and PCR products were run on a polyacrylamide gel to visualize the allelic diversity. The 


PCR products from different alleles were then pooled together and re-amplified using the same 


primers to develop the allelic ladder. The exact size length of the alleles in the ladder were 


determined after validating against a universal known size marker (K562). Fragment 


corresponding for 11 repeats was sequenced to confirm the developed allelic ladder. Alleles 


known for the D18S51 locus among humans range from 8 to 27 repeats. Out of those, the ladder 


developed in the present study consisted of fragments corresponding to 11 to 22 repeats which 


are showing a good heterozygosity. This developed allelic ladder will provide a useful tool in 


identifying different alleles in the tested population via incorporating the highly polymorphic 


D18S51 loci to the current STR system. Further D18S51 loci will serve to enhance the robustness 


of STR based forensic identification, and paternity testing in Sri Lanka while allowing provisions 


for international comparisons of DNA profiles. 


 


This project was funded by Genetech Molecular Diagnostics and School of Gene Technology 
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Weeds are the most important biotic constraint in rice ecosystems which cause significant yield 


reduction. The competition between crops and weeds is often affected by many factors, 


including cultivation methods and type of crop. Weedy rice (Oryza sativa L. f. spontanea) is a 


spontaneous feral plant that coexists in rice ecosystems. The superior competitive traits of weedy 


rice over cultivated rice are important to improve rice crop against the weeds through breeding 


programs. This study was carried out in an experimental garden at the Faculty of Agriculture, 


University of Ruhuna to evaluate the weed-crop competition under different cultivation 


conditions. Weedy and cultivated rice (variety At 362) were used under Randomized Complete 


Block Design with three replicates. The treatments used were two rice types (cultivated rice and 


weedy rice), two establishment methods (transplanting and direct seeding) and two field 


conditions (with weeds and weeds free) having eight treatment combinations. Average panicle 


length, thousand seed weight and yield per plot were recorded at the ripening stage. The data 


were analyzed using ANOVA with Statistical Analysis System (SAS). Rice type and field 


condition significantly affected (p<0.05) on all the characters measured. Yield per plot was 


affected significantly (p<0.05) by the establishment method. The interaction effect of rice type 


and establishment method was not significant on all traits. The interaction effect of rice type and 


field condition was significant (p<0.05) for length of panicle and plot yield. The interaction 


between establishment method and field condition was not significant (p<0.05) for all the 


measured traits. Interaction effect of all three factors was not significant for average panicle 


length, thousand seed weight and yield per plot. Weedy rice showed better performances 


compared to that of cultivated rice and cultivated rice showed the best performances at 


transplanted condition under proper weed management practices. The results suggested that 


weedy rice perform successfully with infestation of weeds in all conditions because of its 


enhanced competitive ability and showing its potentiality of usage in rice improvements. 
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In Sri Lanka, maize-mung bean intercropping has been identified as a high potential sustainable 


cropping system especially under resource poor small holder upland farming systems. The aim of 


this study was to evaluate the growth and yield of an open pollinated maize (cv. Ruwan) and a 


hybrid maize (cv. Rambo®) when intercropped with mung bean (cv. MI 6), by assessing the root 


growth, yield and intercropping productivity parameters of mono and intercropped plant 


populations. The experiment consisted of five treatments - (T1): Open pollinated maize in sole 


crop; (T2): Hybrid maize in sole crop; (T3): Mung bean in sole crop; (T4): Open pollinated maize 


with mung bean inter cropping and (T5): Hybrid maize with mung bean intercropping. These five 


treatments were arranged in a Randomized Complete Block Design (RCBD) with four replicates 


at the University experimental station, Kundasale (8.0oN, 81oE and 420 m above mean sea level) 


located in the  mid country intermediate zone (IM 3a) of Sri Lanka during the Yala season in 


2013. The same planting density of maize was established for all maize related treatments while 


there were three mung bean rows in between maize rows in the inter-cropping treatments. The 


spacings used were 80×20 cm for maize and 20×10 cm for mung bean. The roots were 


extracted at 32 days after seeding (DAS) and 52 DAS by a core auger to measure the root length 


density (RLD) and the root dry weight (RDW). Additionally destructive methods were adopted at 


the physiological maturity to assess yield components, yield and biomass of the crops. The 


intercropping performance parameters, namely land equivalent ratio (LER), relative crowding 


coefficient, aggressivity and competitive ratio were calculated. Collected data were analysed 


using ANOVA for RCBD by using SAS 9.1 statistical software. Intercropping systems increased 


land productivity advantages in terms of LER and other parameters and economic profits despite 


of insignificant reduction of absolute maize yield when compared to the respective mono crops. 


Evidence for the increased yield advantage could be found in higher total RLD and RDW under 


intercropping. Yield and economic advantages of hybrid maize variety under both mono and 


inter cropping systems could be explained by its greater biomass at harvest and biomass 


partitioning to yield formation (harvest index). However, the intercropping of local open 


pollinated maize variety indicates advantages under resource limited cropping systems as it 


showed greater productivity advantage in terms of intercropping performance parameters (LER= 


1.2), root growth and monetary terms and its seed independency over intercropping of hybrid 


maize (LER= 1.13).  


This project was funded by the Group of Crop Science, ETH, Zurich, Switzerland 
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Proceedings of the Wayamba University International Conference, Sri Lanka, 29 - 30 August 2014 


 


254 
 


SCREENING GARDEN ROSES FOR AESTHETIC QUALITY AND ABIOTIC STRESS 


TOLERANCE 


B. Gajanayake1, Kanchana S. Weerasinghe2 and K. R. Reddy3 


1Department of Plantation Management, Faculty of Agriculture and Plantation Management; 2ICT 


Center, Wayamba University of Sri Lanka, Makandura, Gonawila (NWP), Sri Lanka; 
3Department of Plant and Soil Sciences, Mississippi State University, Box 9555, Mississippi State, 


MS 39762, USA 


Corresponding author: gajawyb@yahoo.com 


 


The quality of garden rose cultivars can be appraised based on biotic and abiotic stress tolerance, 


developmental potential and aesthetic values. Rose cultivars capable of withstanding drought and 


heat are essential for the breeders to breed superior quality garden roses targeting tropical 


climates. Heat and drought directly affect on the aesthetic and reproductive potential of roses and 


are key traits in breeding and selection processes. However, studies on cultivar tolerance to 


drought and temperature stresses, in combination with quality attributes are limited. This study 


was designed to screen twenty garden rose cultivars for aesthetic quality and drought and high 


temperature tolerance. Aesthetic quality was appraised using sensory measurements (SM) and 


floribundity indices. Sensory measurements were carried out using a protocol developed by 


International Union for the Protection of New Varieties of Plants for distinctness, uniformity, and 


stability (DUS) tests using specific reference varieties by a trained jury. Floribundity index was 


determined using relative flower area (RFA), with ImageJ software and number of flowers (FN). 


Pollen and physiological parameters were used to assess drought and high temperature tolerance 


in rose cultivars. In vitro pollen germination percentage (PG %) and tube length (PTL) of 20 rose 


cultivars were measured both at optimum (25 °C) and high (38 °C) temperatures. Cell membrane 


thermostability (CMT), chlorophyll stability index (CSI), canopy temperature depression (CTD), 


pollen viability (PV) were measured during flowering. The ratio of pollen germination percentage 


and tube length at 38 °C upon 25 °C was calculated for each cultivar. Cumulative quality, 


drought, and temperature response index (CRI) of each cultivar, calculated as the sum of nine 


individual responses derived from SM, RFA, FN, PV, maximum PG%, maximum PTL, CMT, 


CTD, and CSI were used to distinguish differences among the cultivars and classified for high, 


moderate, and low preference. Based on CRI values, seven cultivars (viz. Lavender Meidiland, 


Lichfield Angel, Carefree Spirit, Moje Hammarberg, Home Run, Pink Home Run, William 


Shakespeare) were identified as highly preferred, eight as moderately preferred, and five as less 


preferred. The identified highly preferred cultivars are prospective candidates in rose breeding 


programs and could be used to develop new garden rose genotypes for tolerance to drought and 


heat. 


Keywords: Drought, Floribundity, Heat, Rose, Physiological parameters 
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Banana (Musa spp.) is an important source of nutrients. Embul is a very popular banana variety 


growing in Sri Lanka. Artificial ripening of banana is commonly practiced commercially at 


domestic levels. However, eating artificially ripened banana could have negative effects on 


human health, and the nutrient content of such banana could be altered. Therefore, this study 


evaluated postharvest quality of Embul banana following artificial ripening treatments with 


respect to physico-chemical and sensory quality evaluation. Three samples of Embul banana at 


same maturity stage were treated with 1 g/ L Calcium Carbide, 1 mL/ L Ethephon with Calcium 


hydroxide in airtight separate containers and the other sample was allowed to ripe naturally. 


Physico-chemical quality parameters, such as total sugar content, vitamin C, total titratable 


acidity, pH, total soluble solids (brix), moisture content in pulp and peel, brix/total titratable 


acidity ratio and pulp/peel ratio of each banana sample was assessed during the six days period 


of ripening with two days intervals. Aroma, taste, colour, texture and overall acceptability were 


recorded as five sensory quality assessing attributes. The resulted values for total sugar content, 


vitamins C, brix and total acidity revealed an increasing trend while pH and moisture content of 


peel had a tendency to decrease during the ripening period for all three samples. The highest 


nutrient values and sensory scores were recorded for naturally ripened Embul banana. So the best 


physico-chemical quality was observed for naturally ripened banana and the least quality was 


recorded for Calcium Carbide treated sample for almost all the quality parameters. Quality of 


Ethephon treated sample was in between the other two samples with the recorded lowest 


nutrient values. Therefore, our results revealed that the chemically treated Embul banana had low 


level of nutritional and organoleptic quality than naturally ripened banana. Also artificial ripening 


degrades the quality of Embul banana.  


 


Keywords: Artificial ripening, Calcium Carbide, Embul banana, Ethephon, Fruit quality  
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Seeds are the most important input in agriculture and the basis for vigorous plant. More vigorous 


seeds are required to obtain a vigorous plant through a strong seedling. Therefore, vigour is one 


of the most essential parameters, which provides more sensitive index of seed quality than the 


currently using germination test. Conversely, standard germination test results correlate with field 


emergence, only under favourable field conditions. But the emerging seedling must cope with a 


wide range of adverse factors in the environment. This study was carried out using mung bean to 


find the characteristics that have strong relationship with vigour of the plant under in vitro 


conditions with six selected genotypes (Pinna, Harsha, Ari, MI 5, MI 6 and Australian). The seeds 


were categorized as large, medium and small according to the dimensions of seed length and 


width using a vernier caliper and separate as early splitted and late splitted according to the time 


taken to split the seed coat. Then the seeds were placed on paper substrate as ten seeds per petri 


dish and maintained a constant moisture level. The observations were recorded according to the 


international rules for seed testing that are suggested by International Seed Testing Association. 


The seedling vigour index was calculated using the formula proposed by Abdul Baki and 


Anderson, which is mostly used in testing vigour. It was revealed that variety, shoot dry weight, 


root dry weight, shoot length, root length and seedling length exhibited positive and highly 


significant correlation with vigour. Negative and significant correlation was observed between 


time taken to split the seed coat and vigour. However, vigour was not significantly impacted by 


fresh weight of seeds and dry weight of remaining parts of the seed. These findings are applicable 


in plant breeding for the development of a plants, with the ability to withstand successfully under 


various environmental stresses, through development of the characteristics that have strong 


positive correlation with the vigour of the plant.  
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Companies seem reluctant to invest in urban agriculture because they do not clearly identify the 


current trends, factors affecting success and the promotional outfits. The objective of this study 


was to identify and evaluate trends and critical success factors for promoting urban agriculture 


with suitable promotion strategies for its products and inputs. This study was conducted within 


the Colombo district with a sample of 200 respondents who visited agro-inputs sales outlets. 


Data were collected using a researcher administered questionnaire. Chi-square test and one way 


ANOVA were used for analysis of data. Results showed that 79% of urban people who visited 


agro-inputs sales outlets were engaged in urban agriculture while 21% of respondents did not do 


urban agriculture. Females were 65% when males were 35% among urban growers and people 


of the age group of 30 to 50 years seem more interested in urban agriculture. Sixty two percent of 


respondents were high income earners (more than SLRs. 50,000 per month) and 52% of the 


respondents were employed. Respondents had a general knowledge on agriculture. Urban 


dwellers who own a land more than 10 perches grew crops in the garden. Thirty five percent of 


urban people grow vegetables while 21%, 24% and 10% of respondents grew ornamental plants, 


fruits and herbs respectively. Urban growers practiced agriculture as a hobby (58%) and to fulfill 


household needs (79%) but not to earn an income (3%). They bought compost frequently and 


bought whatever the inputs mostly from exhibitions. Producers believed that house visit are the 


most suitable (76%) to promote urban agriculture as they provide solutions for problems. 


Advertising (70%), mass media and workshops (53%) were also preferred. Establishing new 


policies were not that suitable to promote urban agriculture but unlike from the private sector 


(82%) the messages originating from the government sector was trusted very high. Those who 


seemed reluctant for urban agriculture was due to lack of time (67%).  Fifty two percent of urban 


growers suffered from lack of new information and low social recognition for urban agriculture. 


Some of the recommendations are development of house visits to provide needed information; 


demonstration facilities in urban areas; and assigning suitable and experienced advisors to 


provide advice at convenient times using telephone, workshops, training programmes, and e-


mails. 
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Land registration in Sri Lanka can be considered and identified as a property right of tenure and 


clear tenancy increases the commercial and financial marketability of the land. Land registration 


system in Sri Lanka, can be recognized in two ways as Registration of Documents and 


Registration of Title. The Registration of Document system was introduced to Sri Lanka in 1863 


and it prevailed throughout the country. The Registration of title programme implements 


systematic methodical title registration procedure since 2002 based on the Registration of Title 


Act No.21, enacted in 1998. In the present situation of Sri Lankan law, Registration of title is 


implemented in rural areas by the government. Basically, Sri Lankan economy is based on the 


rural agriculture and more than 70% of the people living in rural areas are engaged in the 


agricultural sector. At present a significant number of farmers develop their cultivation in lands 


owned by the state without a clear ownership of the lands. Therefore, non allowance to mortgage 


or convey a non-clear tenancy is a serious issue faced by the Sri Lanka farmers. By introducing 


the Registration of title, it removes the risk and will be given an invaluable security to land 


tenancy. The objectives of this study are to critically evaluate the impacts and the guilt-edge 


security to the agricultural lands, through the implementation of the law of registration of title, 


identify the practical difficulties in the existing system and finally to provide recommendations. 


Though registration of title gives the impression that it is a fair and equitable method of 


acquisition of ownership of the agricultural lands in rural areas, it contains deep and primary 


principles. Sri Lanka has a mixed jurisdiction with a basis of Roman Dutch Common Law and it 


plays a major role in the Land Law. This research is basically a qualitative one but for the 


purpose of assessing the impact of implementing title registration, mixed approach is used by 


analyzing case studies. The study reveals that the advantages of acquiring the clear tenancy 


through the Registration of title because the owner of tenure of the parcel of the land receives an 


ownership certificate under the law enacted in 1998 by the government. Therefore the study 


concludes that there will not be aroused a vulnerable existence and this system may be operated 


smoothly without any conflict and the security of the tenure of agricultural lands will be 


increased.  
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Damping-off disease in tomato seedlings caused by the fungus Rhizoctonia solani leads to severe 


losses at the nursery stage. To control the pathogen, a highly efficient, cost effective and 


environmentally friendly approach is in demand. Plant derived biofumigants are one of the 


possible sources in this aspect. The first objective of this study was to determine the mycelial 


growth suppressive potential of macerated tissues of four selected plant species on R. solani 


under in vitro conditions. The second objective was to evaluate the efficacy of using macerated 


plant tissues of selected species as potential bio fumigants against R. solani under greenhouse 


conditions. Leaves of three Brassica juncea genotypes (AC#7772, AC#08852, and AC#09723), 


Tagetes erecta, Raphanus sativus and Citronella nardus were used for the in vitro study. An agar 


plate containing a mycelial plug of R. solani was inverted and placed over the mouth of a 500-


mL plastic jar containing 10 g of each macerated leaf tissues (three replicates). The average radial 


mycelial growth of the fungi was recorded at 24 h intervals up to 3 days and was compared 


against a control. The biofumigative effect of the plant materials was expressed as the Percent 


Inhibition of Radial Growth (PIRG) of the test fungus. According to the results, the radial growth 


of the fungus was completely suppressed by Brassica genotypes (AC#7772, AC#08852 and AC 


#09723) and C. nardus. In addition, T. erecta and R. sativus also showed significant suppression 


of 49.37% and 44.97% respectively (p<0.05). For the in vivo study, mass cultured R. solani 


mycelial mats were physically fragmented and incorporated into potting media in the planting 


pots (15 g/kg soil, at a depth of 10-20 cm) seven days prior to the introduction of macerated plant 


materials namely, three Brassica genotypes (AC#7772, AC#08852, and AC #09723), T. erecta, R. 


sativus and C. nardus. Thirty five tomato seeds were sown in each of three pots two weeks after 


leaf incorporation. Data were collected for fourteen days as seedlings recovery rate compared to 


an untreated control in inoculated pots.  Hundred percent recovery rate of tomato seedlings was 


observed in all three Brassica genotypes compared to 82% in controls (significant at p<0.05). 


However, the other treatments did not show any significant disease suppression under the 


conditions applied. The results obtained from this study suggest that, incorporation of shredded 


leaves of Sri Lankan Brassica genotypes into the soil has a significant effect on controlling 


damping off disease in tomato seedlings caused by R. solani. 


We acknowledge the Plant Genetic Resources Centre, Gannoruwa for provision of Brassica 
accessions. 


Keywords: Biofumigation, Brassica, Rhizoctonia solani, Tomato 







Proceedings of the Wayamba University International Conference, Sri Lanka, 29 - 30 August 2014 


 


260 
 


 INTEGRATED MANAGEMANT OF MELOIDOGYNE JAVANICA IN 


 NICOTIANA TABACUM 


D.B. Kelaniyangoda1, D.R. Ekanayake1, A.S.A. Salgadoe1 and N.N.R. Abeysekera2 


1Department of Horticulture and Landscape Gardening, Faculty of Agriculture and Plantation 


Management, Wayamba University of Sri Lanka, Makandura, Gonawila (NWP); 2Ceylon Tobacco 


Company (PLC), No 175, Paranagantota Road, Mawilmada, Kandy 


Corresponding author: kelaniyangoda@gmail.com 


 


The Root Knot Nematodes (RKN) infect Nicotiana tabaccum and cause substantial reduction in 


crop yield and quality. This study was carried out in Celyon Tobacco Company fields at 


Handapanangala which were naturally infested by RKN during the period from April to July 2011 


to identify the plant parasitic nematode species and manage the nematode problem. Dissected 


root samples showed that the embedded mature female nematode had a fixed feeding site with 


its posterior end just beneath the root surface. Also globose shaped body with a slender neck and 


whitish cuticle was observed. Also distinct lateral lines similar to Meloidogyne javanica were 


observed in the posterior end of female nematode. It proved that the causal organism for RKN 


was Meloidogyne javanica. Furthermore, four biological treatments; poultry manure (1 kg/ 1 m2), 


Tricoderma harzianum (150g /1 m2), grinded neem seed (80 g/ 1 m2), tobacco waste (1 kg/ 1 m2), 


and three chemical treatments; Carbofuran (5 g/1 m2), Metham Sodium (600 ml/ 1 m3), Calcium 


hypochlride (2 g/ 1 m2) and steam sterilization (100 oC) for the control of root knot nematodes. 


The root knot count was used as a parameter to determine the suppression of RKN under field 


condition. Dry weight, shoot length and root length of tobacco seedlings were measured to 


evaluate the growth performance. Results proved that the steam sterilization method suppressed 


the RKN to a considerable lower amount. Meanwhile, all the treatments had showed similar 


performance for plants’ vegetative growth. But even though steam sterilization method was the 


best to manage RKN, practically the implementation was difficult. Therefore, the second best 


treatment Metham Sodium found to be the most appropriate and practical methods to be applied.   


Keywords: Meloidogyne spp, Metham Sodium, Root knot nematodes, Steam sterilization,   
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Euphorbia milli is a demanding foliage plant in the international market. Due to the bacterial 


infection of Erwinia spp. plants rot with a bad odour. Infected plants appear with water soaked 


lesions and drooping stems. A study was conducted to find out the effective and economically 


viable method to control Erwinia spp. in Euphorbia plantation. The experiment was arranged in a 


Randomized Complete Block Design (RCBD) with three replicates at Asian Cutting Lanka (Pvt.) 


Ltd. Kandawala, Katana, Sri Lanka, in April, 2012. Euphorbia variety Pandorro and Vesta are the 


most susceptible to Erwinia spp. Among those varieties Pandorro was selected for the 


experiment. KOH test and carrot test were used as indicators for Erwinia spp. Different levels of 


Agrimycine and copper oxides were used for the experiment. Treatments were applied in three 


day intervals. With the time, a reduction in bacterial density (cfu/mL) isolated from each treated 


plants showed low compared to the control.  Among the treatments Copper Oxide treatments 


(CuO: 35 g/10 L – twice a day) showed large amount of bacterial colony reduction than the other 


treatments. As a better management practice of Erwinia spp. Copper Oxide can be used 


effectively than Agrimycine. These results indicate that application of chemical is important for 


Euphorbia plantation to control Erwinia spp. Agrimycine is life threatening in long time use and 


also expensive. Therefore, copper oxide is a cheap, reliable and effective substitute for antibiotics 


for bacterial disease management. Mother stock of Euphorbia should be maintained under good 


sanitary conditions and continuous application of CuO (CuO: 35 g/10 L – twice a day) is 


necessary to obtain healthy plants.  


 


Keywords: Copper fungicide, Erwinia spp., Euphorbia milli  
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Understanding how domestic gardens represent green infrastructure and livelihood support is 


vital for city planners to make pragmatic urban planning. This study examines the status of home 


gardens in Kaduwela municipal council underlying their role in floristics, ethnobotany and 


economic values. We adopted semi-structured interviews and home garden visits to gather field 


data from 30 households that have a home garden with an area of 0.03-0.05 ha. We recorded a 


total of 58 species belonging to 49 genera and 36 families. There were 34 trees, 6 shrubs, 11 


herbaceous and 7 climbers. Among these, 43 species were used as food sources (i.e. fruit, 


vegetable, spice etc.) and 6 species had medicinal value.The most cultivated crops in these home 


gardens were Mangifera indica, Cocos nucifera and Murraya koenigii. The households earned the 


highest amount of money for Artocarpus heterophyllus (SLR 4313/tree/year), medium amount of 


money for M. indica (SLR 917/tree/year) and the lowest amount of money for Citrus crenatifolia 


(SLR 402/tree/year). To attain reproductive maturity, A. heterophyllus gained an average of 6.5 


years, where as C. crenatifolia and M. indica gained 4.5  and 9 years respectively. In addition, 


we found that Spondias pinnata, Syzygium jambos, and Nephelium lappaceum were more 


suitable plants for home gardens due to early flowering, the properties’ small size, and the 


moderate household income. We encourage the municipal council to implement a home garden 


stewardship program parallel to the urban tree-planting program in support of green infrastructure 


in an urban landscape.  


Keywords: Ethnobotany, Green infrastructure, Home gardens, Urban landscape  
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Phosphorus is an essential macronutrient for plant growth. Low level of available phosphorus in 


soil is a major constraint for rice production. Deficiencies can be eliminated by fertilizer 


application which is expensive, causing pollution and health hazards. The development of rice 


varieties with Phosphate Deficiency Tolerance (PDT) would be a promising solution. Therefore a 


study was conducted with the objective of selecting heritable traits of existing rice genotypes for 


their inclusion in future breeding programs under phosphate starving conditions. F2 populations 


of four crosses (75 plants per cross) of rice namely Mas × Bg352, H4 × Bg352, Suduheenati× 


Bg352 and Suduheenati× Bg357 were selected and five plants from each parent were 


established in completely randomized design in pots using soil obtained from a field where no 


fertilizer has been applied for the last 30 years from Batalagoda and were maintained till the 


flowering stage without phosphorus fertilizer application. Data were recorded for plant height, 


number of tillers, shoot dry weight and the flag leaf width at the flowering stage and variances 


and the heritability estimates in broad sense were computed. For all crosses for the traits flag leaf 


width, shoot dry weight and the plant height at maturity, the heritability was between 55 – 95% 


indicating that the phenotypic variance observed for those traits are mainly determined by the 


genotype of each plant. Only a little variance is caused by the environment. Therefore this 


implies that these traits can be exploited in breeding programs for selection at early generations 


under phosphate starving conditions because the response to selection is higher. The broad sense 


heritability values for the number of tillers were low (5 - 62%) implying that it is not a good trait 


for the screening purpose as it is largely influenced by the environment. This study is of 


significant importance for future breeding programs conducted for Phosphate Deficiency 


Tolerance in rice. 


This project was funded by NRC grant 11/087, Sri Lanka. 


Keywords: Broad sense heritability, F2 populations, Genetic variability, Phosphate Deficiency  


Tolerance, Rice  
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A pot experiment was conducted under green-house condition to evaluate the growth and yield 


of soybean, mung bean, and curry chilli under mono-cropping and intercropping and soil 


microbial activity. Six different crop combinations; soybean (variety PM 25 - T1), mung bean 


(Variety MI 5 - T2), curry chilli (variety CA 8 - T3), mung bean + soybean (T4), curry chilli + 


soybean (T5), mung bean + curry chilli (T6) were tested at two plants/pot (30 cm diameter). 


Complete Randomized Design (CRD) with three replicates was used. Statistical analysis was 


carried out using the Student Newman-Kuells Means Separation Test of SAS program (version 


9.1.3). Number of flowers, number of fruits or pods, fruit or seed weight, number of leaves, 


number of root nodules per plant and plant height were measured. Soil microbial activity was 


measured according to the CO2 evolution method. Curry chilli grew better when intercropped 


with soybean or mung bean (legumes) than a mono-crop. Significantly higher yield was recorded 


from curry chilli when grown with soybean (87%) and mung bean (171%) as compared to mono-


cropped plants. Significantly higher yield (126%) was recorded in soybean when growing with 


curry chilli as comparing to mono-cropped soybean. Mung bean, produced 35% more yield 


when intercropped with curry chilli as compared to mono cropped mung bean. When legumes 


grow as mono-crop or inter-crop with another legume, it did not significantly increase the yield. 


Intercropping legumes (soybean or mung bean) with curry chilli is more beneficial for legume as 


well as curry chilli. Significantly higher microbial activity (780 CO2 mg/kg of soil) was observed 


in soybean with mung bean as inter-crop, however, the highest microbial activity does not mean 


the highest yield. 


 


Keywords:  Curry chilli, Intercropping, Mono-cropping, Mung bean, Soybean 
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Aeschynomene indica (Diya siyambala) belonging to the family Fabaceae is a nitrogen-fixing 


weed commonly found in rice fields. This study was undertaken to determine the effect of A. 
indica on growth and yield of rice variety Bg 379-2 in comparison with two non-nitrogen fixing 


weeds Fimbristylis miliacea (Kudamatta) and Cyperus iria (Thunassa).Observations were made on 


the growth and yield of the potted rice variety Bg 379-2 grown without weeds and with A. 
indica, F. miliacea and C. iria separately.  Plant height, number of panicles per plant, number of 


seeds per panicle, weight of hundred seeds was measured. The experiment was conducted in a 


Complete Randomized Design (CRD) with 3 replicates. Statistical analysis was carried out using 


the Student Newman-Kuells Means Separation Test of SAS program (version 9.1.3). Bg 379-2 


plants grown with A. indica (1:1) had 14.55% higher plant height, 44.33% more number of tillers 


per plant or number of panicles per plant, 29 % more  number of seeds per panicle and 5.3% 


higher seed weight than those grown without A. indica weed. Also, Bg 379-2 grown with other 


weed plants showed negative effect of weeds on rice plant growth and yield. Rice is a Nitrogen 


demanding crop for better growth and higher yield, therefore, Nitrogen-fixing leguminous weeds 


could be integrated into rice plants for better productivity with less fertilizer. 
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Tomato (Lycopersicon esculentum Mill.) is a major vegetable crop that has achieved tremendous 


popularity over the last century and it is grown all over the world including Sri Lanka. An 


efficient in vitro regeneration system is required to improve this crop genetically by 


transformation technique. Establishment of an efficient regeneration protocol is inflexible with 


using expensive plant growth regulators. Cytokinins are used for shoot multiplication and it (6-


benzylamino-9-glucosylpurine) is a major metabolite of 6-benzylaminopurine (6-BAP) in the root 


radish. Therefore this study was carried out to check the feasibility of replacing the synthetic 


plant growth hormones by radish seeds for enhancing the shoot regeneration in tomato. Apical 


buds collected from the in vitro tomato seedlings were cultured with radish seeds was compared 


with the hormone combination of 0.5 mg/L Kinetin and 0.1 mg/L 1-Naphthaleneacetic Acid 


(NAA) and the absence of any hormone in the Murashige and Skoog (MS) basal culture medium. 


Complete Randomized Design with five replicates was used. The numbers of shoots produced 


after 30 days of culture initiation was recorded. Statistical analysis was carried out using the 


Student Newman-Kuells means separation. No significant difference was observed between the 


numbers of shoots regenerated from the apical buds cultured with radish seeds or growth 


hormones. Two regenerated shoots produced cultured with radish seeds was comparable with 


the medium supplemented with hormones. However, none of the shoots were regenerated in the 


medium without hormones. Therefore radish seeds can be used to replace the growth hormones 


in the culture medium for enhancing the shoot regeneration of tomato that reduce the cost for the 


production of in vitro plants. 


Keywords: Cytokinin, Radish, Shoot regeneration, Tomato 
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Raphunus sativus L. commonly known as radish is a popular vegetable crop used by people all 


over the world for its culinary and medicinal properties. Major genetic improvement of radish 


has been achieved by conventional plant breeding methods. However, these methods are time 


and labour consuming. In recent years, advances in plant genetic engineering have opened a 


new avenue for crop improvement and chromosome doubling is one of the techniques to 


achieve hybridization with less time consuming. Colchicine has been widely used to induce 


polyploidy in various crops and chromosome doubling has been achieved only under in vitro 


conditions. Shoot regeneration is a major step of an efficient in vitro protocol. Therefore, this 


study was conducted to evaluate the effect of colchicine concentration on shoot regeneration of 


Raphanus sativus Var. Beeralu. Hypocotyl explants were cultured on Murashige and Skoog's 


(MS) basal medium with 2.5 mg/L Benzyl Adenine (BA), 0.1 mg/L 1-Naphthaleneacetic Acid 


(NAA) with four different colchicine concentrations (30,60,90 and 12 mg/L) and colchicine free 


treatment as a control. Completely Randomized Design (CRD) with five replicates was used for 


the study.  Numbers of regenerated shoots were evaluated one month after culture establishment. 


ANOVA (DMRT) test shows that there were significant effects at p<0.05 level on radish plantlets 


regenerated with different treatments. Shoots were regenerated only in MS basal medium with 30 


mg/L and 60 mg/L colchicine. Highest regeneration (6 shoots/explant) was reported in medium 


with 3 mg/L colchicine and lowest regenerations (0 shoots/explant) were reported in 90 mg/L and 


120 mg/L colchicine concentrations. Second highest numbers of shoots were regenerated in 


medium with 60 mg/L colchicine (4 shoots/explant). However, the highest tetrapliod percentage 


was observed on the shoots regenerated on 60 mg/L (90%) medium. Plants grown on 30 mg/L 


medium gave 50% of tetraploid plants. 


Keywords: Colchicine, Chromosome doubling, Radish, Shoot regeneration, Var. Beeralu 
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Papaya (Carica papaya L) is a widely cultivated and top selling fruit crop in Sri Lanka. Papaya is a 


polygamous species with three sex types: male, hermaphrodite and female. Hermaphrodite 


plants are desired for commercial production. If the sex type of papaya can be identified at the 


seedling stage before establishing in the field permanently, it is possible to produce a plantation 


with hermaphrodite plants thereby reducing the cost required for the maintenances of 


unproductive trees.In Sri Lanka although Random Amplified Polymorphic DNA (RAPD) markers 


have been tested in the laboratories to determine the sex in papaya, they are not applied 


commercially. This may be due to the fact that RAPD markers have reproducibility   barriers   


and difficulty   in   routine   scoring   and   comparison.   Sequence characterized amplified 


regions (SCARs) which are derived from RAPD markers are usually used for large-scale screening 


of desired traits and authentication of plant species.This study was conducted to determine the 


feasibility of applying previously reported SCAR markers that were linked with Sex1 locus, T1, 


T12 and W11, for the identification of sex of Caricapapaya. 


Young leaves of male (n=2), female (n=2) and hermaphrodite (n=2) plants were collected from 


Kurunegala District and DNA was isolated using modified CetylTrimethyl Ammonium Bromide 


(CTAB) extraction method. PCR was carried out and the amplified PCR products were run on 1 % 


agarose gel stained with Ethidium bromide. The T1 primer produced a 1300 bp band in all plants 


regardless of sex which can be used as positive control. Male and hermaphrodite plants gave 


about 800 bp bands for T12 and W11 primers. Out of two female plants tested one gave 800 bp 


band for W11.  T12 primers did not produce any band in female plants tested in this study and 


hence, it might be a suitable maker for the identification of hermaphrodite plants by 


discriminating female plants. Further studies should be carried out with a large number of 


samples to confirm the utility of this SCAR marker. 


Financial assistance from the research grant of Wayamba University of Sri Lanka, 


SRHDC/RP/04/13-1 
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Tea is among the most labour-intensive of all the plantation crops in Sri Lanka. According to well-


established precepts, tea plucking accounts for about 70 per cent of the work days on estates and 


about 40 percent of the total cost of production. It has been calculated that about 1,200 hand 


movements are involved in plucking 1 kg of green leaf. That makes it 24,000 hand movements 


for a worker who brings in 20 kg of acceptable leaf in a day. According to these theoretical 


foundations, the main objective of this study was to explore the impact of tea pluckers’ 


anthropometric and demographic characteristics on their productivity. For this purpose, 


demographic characteristics of a plucker were measured using their gender, age, education, and 


experience. And, expanding the existing definitions, the plucker’s anthropometric measures were 


examined using their height, weight, and length of hands. Data was collected from plantation 


records for a sample of 178 tea pluckers, selected from four tea estates (i.e. Tillicoultry, Neelika, 
Indola, and Henfold) in Matara and Nuwaraeliya districts, and analyzed to explore meaningful 


impact of anthropometric and demographic characteristics of tea pluckers on the productivity. 


Findings showed that productivity was strongly associated with the tea plucker’s gender, age, and 


the experience (p<.0001). Moreover, there was a strong correlation between plucker’s hand 


span, cubit, fathom and the productivity, but not with their height and weight. Interestingly, 


variation in hand span accounted for 63 percent of variation in plucker’s tea productivity 


(adjusted R2=0.632; p<.0001). These findings may assist the policy makers in plantation by 


providing insight into the influences of anthropometric measures and demographic variables of 


plantation workers on productivity of tea harvesting. 


Keywords: Anthropometric, Demographics, Pluckers, Plucking efficiency, Tea 
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Cassava (Manihot) is a food staple for more than 800 million people in South America, the 


Caribbean, Africa, and Asia. It ranks fourth as source of human energy. It is also a major raw 


material for animal feed, starch and bio fuel industries. With the recognition as being high 


resilient to future climatic changes cassava has attracted the interest of the global research 


community, and more and more funds are currently being allocated to improve the crop. New 


improved cassava cultivars in terms of nutritional value and productivity have long benefited 


both large and small-scale farmers. Cassava is a highly heterozygous species which limits 


conventional breeding approaches. The availability of homozygous lines would significantly 


impact breeding and accelerate the production of new hybrids. The feasibility of anther culture 


and isolated microspore culture were tested for the production of microspore-derived callus, the 


first step for production of homozygous plants in cassava. Cultured anthers took about four 


months to give rise to calli in modified MS medium supplemented with 2,4-D. Among the 


anther-derived calli, haploid ones originated from the microspores and diploid ones from somatic 


cells of the anther wall, as identified by molecular methods. Isolated microspores, cultured in the 


modified NLN medium (NLN-P) supplemented with Picloram, initiated callus development much 


more rapidly, i.e. only three days after culture initiation. In both techniques, a cold pretreatment 


at 10°C for three days was beneficial to give rise to microspore-derived calli, while heat stress 


(37°C for 1 day) significantly (14 fold) enhanced division of microspores in the tetrad stage. 


Histological observation revealed that the microspores gave rise to the multi-cellular as well as 


multi-nuclear structures among the induced microspores in both techniques. The study provided 


clear evidence for the feasibility of developing a reliable and reproducible protocol for the 


production of homozygous cassava plants in the near future. 


This work is supported by the Bill and Melinda Gates Foundation 
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Papaya anthracnose disease caused by Colletotrichum spp. is a major threat to commercial 


production both at pre and post harvest stages. Fungicide application is common among Sri 


Lankan farmers. However, there is a possibility of resistance development upon continuous use 


of fungicides. The first objective of this study was to evaluate the effectiveness of fungicide usage 


by local papaya farmers. A field survey was conducted with a structured questionnaire employing 


thirty respondents representing Rathnapura and Hambanthota districts. The results of the field 


survey indicated that most of the farmers (60%) have experienced high yield losses due to papaya 


anthracnose disease. Most farmers (67%) are engaged in repetitive use of same kind of fungicide 


while 77 percent of farmers are frequently using Chlorothalnil, which is considered an at-risk 


fungicide. Over 75 percent of farmers do not maintain recommended dose rate and over 90 


percent do not apply fungicide at appropriate stage. Further, control of disease was less 


integrated with non chemical controls (27%) but high frequencies of fungicide applications. 


Therefore, it was evident from the survey that most of the fungicide use patterns are in favour of 


resistance development. The second objective of this study was to determine the fungicide 


sensitivity of 25 isolates of papaya anthracnose pathogen against three commercially used 


fungicides (Chlorothalnil, Carbendezim and Thiophanate-Methyl), under in vitro conditions. The 


Colletotrichum isolates were cultured on PDA amended with recommended dosage of each 


fungicide and the percent inhibition of radial growth was recorded for each treatment three Days 


After Culturing (DAC). The results showed that, the 25 Colletotrichum isolates expressed high 


variation in their sensitivity towards the fungicides tested. Carbendezim completely inhibited 


mycelial growth of 23 isolates, however two isolates showed less sensitively to Carbendezim. In 


contrast, Chlorothalnil completely inhibited only three isolates while 22 isolates were less 


sensitive to Chlorothalnil. Furthermore, Thiophanate-Methyl completely inhibited 16 isolates, 


while it partially inhibited eight isolates. Results of this in vitro study revealed the possibility of 


fungicide resistance development in papaya anthracnose pathogen towards currently 


recommended fungicides. This in vitro study strongly suggested the possible consequences of 


fungicide misuse in the field. As a way forward, detailed studies are required both in vitro and at 


field conditions in order to develop profound resistance management guidelines which can be 


used by farmers to maintain reliable high quality yield. 


This research was partly funded by TURIS project 
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An experiment was conducted at Meddakanda Estate, Balangoda, Sri Lanka (Elevation: 1050 m 


amsl) to investigate the underline causes for bush debilitation and yield decline in tea (Camellia 


sinensis L.), cultivar TRI 2026, which was 36 years old during 2008-2010. A tea land was divided 


in to three categories as severely affected, moderately affected with above problem and 


unaffected (healthy).  Tea yield in severely affected block was zero but the moderately affected 


and healthy tea blocks recorded a comparable yield of 119 and 92 g made tea /bush, respectively 


over 7 month period. The mean casualty percentage of tea was 30 in moderately affected block 


compared to that of healthy tea block. Soil samples were obtained 10 cm away from the base of 


each randomly selected tea bush, from each category of tea blocks at 3 depths i.e. 0-15, 15-30 


and 30-45 cm and in vitro bio assays were performed by germinating about 20 Lettuce seeds 


(Lactuca sativa) (Variety Grand rapids)  with three replicates directly on these soils. The healthy 


seedling number was significantly reduced with soils obtained at all three depths from severely 


and moderately affected tea blocks compared to that of healthy tea block.  Furthermore, soils at 


30 cm depth were extracted for allelochemicals using a neutral EDTA solution and in vitro bio-


assays were performed using these extracts and Lettuce seeds. Germination percentage was 


significantly reduced with extracts of severely and moderately affected blocks compared to that 


with extract of unaffected field and distilled water, which was used as the control. Hypocotyl 


length and radical length of lettuce were also significantly lower with soil extracts of severely and 


moderately affected fields compared to those of unaffected tea fields.  Allelochemicals exudated 


from old tea itself and other chemicals entered by various means are thus found to be present in 


soils of severely and moderately affected tea fields. Hence, the presence of such allelochemicals 


may have hindered the growth of old tea leading to yield decline and bush debilitation.   


Keywords: Allelochemicals, Bush debilitation, Tea, Yield decline 
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Heavy use of chemical fertilizers in agriculture has created not only economic problems, but also 


health problems through environmental pollution. This situation forces to find alternative 


fertilizers and apply them in an environmentally friendly manner. Biological Nitrogen Fixation 


(BNF), a microbiological process that converts atmospheric nitrogen into nitrogenous compounds 


which are usable by other plants, has been recognized as one of the best alternatives. Symbiotic 


system between Anabaena azollae – Azolla pinnata can promisingly be used as a source of 


nitrogen in rice cultivation. However, growth rate of A. pinnata is considerably lower in natural 


environment as it is more sensitive to external factors such as pH, salinity, nutrient level, light 


intensity etc. Therefore, cultivating A. pinnata under greenhouse conditions with optimum 


conditions for its growth and consequent application in rice fields as a green manure is advisable. 


Even though IRRI (International Rice Research Institute) recommends modified Hoagland solution 


as a better nutrient solution to cultivate A. Pinnata modifications are required for the conditions 


in Sri Lanka. Hence, this study aimed to investigate the growth performance and nitrogen fixation 


rate of A. pinnata by manipulating the IRRI modified Hoagland solution. The growth performance 


and N fixation rate of A. pinnata under different levels of pH, salinity, Phosphorus (P), and 


Potassium (K) in the Hoagland solution were assessed under greenhouse conditions. Dry weight 


increment of Azolla within a given time period was taken as a measure of growth rate and the 


increment in Kjeldhal nitrogen in dried Azolla per unit time were considered as the rate of 


Nitrogen fixation. Growth rate of A. pinnata under range of pH between 4.5-5.5, showed a 


maximum growth rate (i.e. the dry matter increment within three weeks period was 10 times 


higher compared to the control). Moreover, it performed better in 30 ppm Sodium Chloride 


(NaCl) and 40-50 ppm K solutions. It was observed that P is the most limiting factor in fixing 


nitrogen. The maximum nitrogen fixation was observed in 15 ppm of P level. However, there 


was no linear relationship between P concentration and nitrogen fixation. All the experiments 


were carried out under average temperature 30 oC and 102 Lux average light intensity. In 


conclusion, the above mentioned optimum conditions in pH, salinity and potassium level can be 


used to obtain mass production of A. Pinnata successfully and hence, applying dried harvest 


(nitrogen source) of A. pinnata to rice fields as an alternative to chemical fertilizers can be 


recommended. In addition, field trials can be carried out, in order to check the possibility of 


promoting the growth of Azolla in the field, in order to reduce the dependency of chemical 


fertilizer for nitrogen. 


Keywords: Azolla pinnata, Nitrogen fixation, Organic fertilizer, Sri Lanka 
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Allelopathy refers to biological interactions between all types of plants including 


microorganisms. This scenario indicated that the term to cover both inhibitory and stimulatory 


reciprocal biochemical interactions. This biological interaction induces as the effect of chemical 


compound being added to the environment. Allelopathy coined as different purposes of the 


natural environment. Allelopathy can be used as an alternative sustainable weed management 


strategy in agro-ecosystems. Therefore, this study was conducted with an objective to evaluate 


allelopathic prosperities of selected improved rice varieties on growth of barnyard grass 


(Echinochloa crus-galli). Experiment was carried out at the Faculty of Agriculture, University of 


Ruhuna under the protected house condition as Complete Randomized Design (CRD) with three 


replicates. Nine selected improved rice cultivars (viz. Ld365, Ld356, Ld408, Ld368, Bg38, 


Bw453, Bw400, At353 and Bw363) were tested using double pot technique where competition 


effect on plant growth and development can be removed for some extent. To evaluate 


allelopathic potential plant height, number of leaves and dry weight of E. cruss-galli were 


recorded 40 days after establishment. Results authenticated that there were significant differences 


(p≤0.05) among different rice cultivars in terms of inhibition of barnyard grass plant height, 


number of leaves, and shoot dry weight. Overall, Ld365 (61.4%) and Ld356 (60.1%) had the 


highest average inhibitory effects on barnyard grass growth. In contrast At353 perform 


stimulation rather than inhibition. As far as overall inhibition is concerned all tested Ld cultivars 


were accounted for more than 55% growth inhibition on growth and development of E. cruss-


galli. Furthermore, suppression of dry weight was higher than the other measured variables. 


According to the results it can be concluded that among tested cultivars Ld365 has highest 


allelopathic potential against barnyard grass growth and development. However, chemical 


analysis should be conducted before come into a final conclusion. 


The authors would like to thank TURIS project for financial support 


Keywords:  Allelopathy, Double pot technique, Echinochloa crus-galli, Growth inhibition, Oryza      
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Biflex®TC is a termiticidal concentrated formulation containing the active ingredient Bifenthrin. It 


has been widely used as a public health pesticide to control termites in tropical soils. Direct 


application of the Biflex®TC into the soil may affect beneficial soil organisms such as 


earthworms. Therefore toxicity of Biflex®TC on survival, growth and reproduction of the 


earthworm Eisenia andrei were investigated. The standard earthworm toxicity tests were 


performed according to the guidelines developed by ISO (International Organisation for 


Standardization) and OECD (Organisation for Economic Co-operation and Development). 


Standard artificial soil (70 % fine sand, 20 % kaolin and 10 % sphagnum peat) and natural soil 


were used as test substrates. Four groups of 10 earthworms per dose level were exposed to 


Biflex®TC at 0.125, 0.25, 1, 2, 4, 8, 16 and 32 mg a.i /kg dry soil together with controls. The end 


points measured were survival, growth, reproduction and behavioural effects. Biflex®TC was 


highly toxic to earthworm Eisenia andrei, with 28 days LC50 of 6.22 mg a.i /kg dry soil in artificial 


soil and 5.52 mg a.i /kg dry soil in natural soil. Toxicity of Biflex®TC was significantly higher in 


natural soil than artificial soil (p < 0.05). Coiling, secretion of mucus and hypersensitivity were 


noted as common behavioural effects in the two highest concentrations. The chronic toxicity of 


Biflex®TC was extremely high and biomass reduction and reproduction were severely affected 


even at lower concentrations. The EC50 values for reproduction were significantly different in two 


soils, 2.01 mg a.i /kg dry soil for artificial soil and 4.83 mg a.i /kg dry soil for the natural soil 


indicating that the organic matter content may influence the chronic toxicity of Biflex®TC. It can 


be concluded that Biflex®TC may highly toxic to earthworms and application in tropical soils 


should be done with caution.  


Keywords: Biflex, Earthworms, Soil, Termites, Toxicity 
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Herbal health care products are complex mixtures of hundreds of compounds. Indigenous system 


of medicine consists of Siddha, Ayurveda, and Unani. In Indigenous medicine, medicinal plants 


are the backbone when preparing medicine. The Siddha medicine productions stands, private 


doctors, government and non-government organisations buy raw materials (used to prepare 


medicines) from the Jaffna outlets. The data for this study was obtained from five most important 


outlets of Jaffna. The study was carried out for 6 months from January 2012 to June 2012. By 


analysing the data obtained from the outlets it has been found that, 210-240 raw materials are 


sold in the outlets. Among them 190-200 raw materials are imported from India, whereas 30-40 


raw materials are bought from the local markets. This research mainly focuses on the raw 


materials which are used to produce Siddha medicines to treat skin diseases. Forty five species of 


raw materials from the outlets are used to produce medicines to treat skin diseases. Even though 


all the 45 raw materials are imported 43 of them are commonly found in the Jaffna Peninsula. 


Out of those 45 raw materials economically viable plants included, Cassia senna, Cassia obovata, 


Santalum album, Acorus calamus, Indigofera tinctoria, and Terminalia chebula. Further grouping 


based on plant habit, Herbs (20), Trees (15), Shrubs (7), and Climbers (3) were recorded.  Based 


on the usage of plant part in medicine, the plant species were grouped as, Whole plant (4), Seeds 


(6), Roots (6), Rhizome (3), Woods (3), Bark (10), Leaves (11), and Dry fruit (2). Of the medicinal 


plant raw materials recommended for skin diseases in IRUPALA CHETIYAAR VAAIDHIYA 


VILAKKAM, a Jaffna Siddha text for Siddha medicine Canavalia ensiformis, Scutia indica, Pisonia 


aculeata, Mallotus philippensis,and Erythroxylum monogynum were also found growing in Jaffna 


Peninsula.  The above raw materials can be cultivated in Jaffna peninsula, because of the texture 


of the soil, climatic factors, geographical location, irrigational facilities, flora and fauna 


community that is available in Jaffna peninsula.  Farmers should be encouraged to cultivate these 


plants and they should be educated on the techniques of growing, harvesting and postharvest 


handling of medicinal plants. By following these steps we can reduce our foreign exchange spent 


on medicinal plants and produce quality raw materials from our outlets. The local cultivation has 


proved to be economical by the surveys conducted by the Metria Medica section of the Unit of 


Siddha Medicine.   
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Microfinance is considered as a powerful tool to eradicate poverty in the world. During the last 


decade it has been rapidly developed throughout the world. Even though microfinance plays a 


major role in developing economies, it is not free from negative implications in many countries 


as the microfinance involves with borrowings and lending among the low income generating 


rural population. Over-indebtedness of borrowers has become significant in the recent past 


affecting the living standard of the rural community of Sri Lanka. With the entrance of more 


financial organisations into the microfinance industry, unethical competition and multiple 


borrowings became major causes which create over-indebtedness among paddy farmers. This 


study was carried out with the objective of finding out the level of indebtedness and the socio-


economic factors affecting for the over-indebtedness of the paddy farmers in Anuradhapura 


District. Primary data were collected through face-to-face interviews, from sixty respondents who 


were chosen through randomly selected clusters within the Divisional Secretariat Division of 


Madyama Nuwaragam Palatha with a pre-tested structured questionnaire. Both descriptive 


method and inferential statistical analysis method of Chi-square test was used to analyze the data. 


Chi-square Test of Independence was performed to test the association between the levels of 


indebtedness with the other identified variables such as; gender, education level, source of 


credit, number of loans, type of income, multiple borrowings and net monthly household 


income. Results indicate that gender, source of credit, type of income, net monthly income and 


multiple borrowings have significant impact on level of indebtedness (p<0.05). A Net 


Indebtedness Index (NII) was developed to measure the level of indebtedness of the paddy 


farmers and they were categorized into five categories based on the value of NII (i.e. extremely 


over-indebted, insolvent, critical, at risk of becoming over-indebted and not over-indebted). 


Further, the values of NII revealed that 60% of the farmers were under the category of extremely 


over-indebted or at risk of becoming over-indebted.  


 


Keywords: Microfinance, Net indebtedness index, Over-indebtedness, Paddy farmers 
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Mulching is a method of conserving soil moisture, but often several other beneficial effects are 


obvious. The effect of different mulching materials on the growth of cowpea (cv. Dhawala) was 


investigated for sandy regosols of Batticaloa district. This experiment was conducted at the Crop 


Farm, Eastern University, Sri Lanka, Vantharumoolai. The soil type is sandy regosols and the 


experiment was conducted during Maha 2013. The experimental design was Randomized 


Complete Block Design (RCBD) with three replications having following treatments: T1 - Control 


(no mulching), T2 – Rice straw mulch, T3 – Rice husk mulch, T4 – Glyricidia leaf mulch, T5 –


Black Polythene sheet mulch and T6 – Bamboo leaf mulch. All other management practices were 


followed uniformly as per the recommendations of Department of Agriculture, Sri Lanka. Plant 


height (cm), leaf area (cm2) and plant biomass (g) were measured at monthly interval and data 


were analyzed statistically. Plants mulched with rice straw showed significantly (p<0.05) high 


performance in all measured parameters such as plant height (53 cm), leaf area (620.5 cm2) and 


plant biomass (9.8 g) at two months after planting. It could be due to increased soil moisture 


conservation, cooler micro climate around the plants and suppression of weeds by rice straw 


mulch. Plants mulched with polythene sheets showed significantly lower growth. It may be due 


to elevated soil temperature around the plants by polythene mulches. From this experiment, it 


could be stated that rice straw can be used as a mulching material for cowpea cultivation in 


sandy regosols of Batticaloa district Sri Lanka as it increases the growth performance of cowpea 


plants and it is available in plenty. Further it is an environmentally friendly option for Sri Lankan 


farmers because of its island-wide cultivation. 


Keywords: Biomass, Leaf area, Mulching, Plant height, Sandy regosols  
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Natural rubber (NR), which is usually obtained from the latex of the Hevea brasiliensis tree, is an 


entirely macro-molecule. Therefore, its processability is difficult. But depolymerized natural 


rubber (DPNR or liquid natural rubber) has more processability and it has a wide range of 


applications as a raw material for adhesives, pressure sensitive adhesives, sealing materials and 


caulking compounds. In addition, it has also been used as a reactive plasticizer for improving 


processing properties of solid rubber such as compounded rubber used in tyre production. 


Therefore, a research was conducted to develop depolymerized natural rubber using redox 


method. First, natural rubber was depolymerized by adding different levels (0%, 2%, 4%, 6%, 


8%, and 10%) of methyl ethyl ketone (MEK). Then, the molecular weight was tested using an 


Ubbelohde viscometer after which the sample showing the lowest viscosity was taken as the best 


treatment level for depolymeization. Later, different levels (2%, 4%, 6%, 8%, and 10%) were 


used as the processing aid to prepare tyre inner layer and they were compared with the control 


having 5% of commercial processing aid. The physical and mechanical properties such as 


modulus, tensile strength, elongation at break, tear strength, hardness and resilience were 


determined. The results revealed that, the lowest molecular weight is with the 4% MEK level and 


it is the best level for depolymerization under redox method. 2% DPNR shows significantly 


better performances as a processing aid in tyre inner layer formulation. Therefore, it is concluded 


that, 4% of MEK can be used to depolymerize natural rubber and 2% DPNR can be used to 


prepare tyre inner layer instead of commercially available processing aid. 


Keywords: Depolymerized natural rubber, Methyl ethyl ketone, Natural rubber, Processing aid, 


Tyre inner layer 
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Alternanthera sessilis (Mukunuwenna (S) and Ponnankanni (T)) is a popular green leafy vegetable 


in Sri Lanka. It possesses various health beneficial properties like antioxidant, hepatoprotective, 


antimicrobial and wound healing activities due to its rich source of functional compounds. 


Drying is a simple and economical method of preservation of green leafy vegetables. This study 


was conducted to find out the best method of drying of Alternanthera leaves with least loss of 


functional compounds. Different drying methods namely shade drying, solar drying, cabinet 


drying and fluidized bed drying were used in this study. Functional compounds like ascorbic 


acid, beta carotene, chlorophyll, total phenols, total flavonoids and tannins of the fresh and dried 


Alternanthera leaves were estimated by standard methods. Four % oxalic acid used to extract 


ascorbic acid, acetone used to extract beta carotene and total chlorophyll and methanol used to 


extract other functional compounds from fresh and dried leaves. Results of this study revealed 


that cabinet dried Alternanthera leaves retained significantly higher levels (p< 0.05) of all the 


functional compounds when compared to leaves dried by other drying methods. Cabinet dried 


Alternanthera leaves contained 64.5±1.29 mg/100g of ascorbic acid, 17.8±0.41 mg/100g of 


beta carotene, 868.7±3.71 mg/100 of chlorophyll, 983.8±9.2 mg gallic acid equivalent 


(GAE)/100g of total phenols, 643.3± 8.2 mg catechin equivalent (CE)/100 g of total flavonoids 


and 441.2± 9.2 mg tannic acid equivalent (TE)/100 g of tannins. The percentage loss of 


functional compounds in different drying methods ranged between 47.2 to 58.4 % for ascorbic 


acid, 31.0 to 47.7 % for beta carotene, 17.7 to 22.4 % for chlorophyll, 12.4 to 21.5 % for total 


phenols, 16.6 to 22.9 % for total flavonoids and 7.8 to 14.6 % for tannins. Therefore, the cabinet 


dried Alternanthera leaves can be incorporated into various food products and convert them into 


functional compounds rich healthy foods. 


Keywords: Alternanthera sessilis, Drying methods, Functional compounds, Green leafy 


vegetables 
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Spinach (Spinaceae olearaceae) is one of the mostly consumed green leafy vegetables in the 


world. Dehydration is one of the traditional methods of preservation of green leafy vegetables. 


Dehydrated vegetables can be easily converted into fresh-like form by rehydration and can be 


used throughout the year. This study was conducted to find out the changes in quality characters 


of powdered dehydrated spinach leaves during storage. Freshly harvested spinach leaves were 


dehydrated in a cabinet drier at 50±2°C and ground to fine powder and packed in 300 gauge 


metalized polypropylene (MPP) bags. Those samples were stored at room temperature (28-36 °C) 


for a period of six months to evaluate the changes in their quality during storage. Quality 


characters namely moisture, rehydration ratio, colour values (L*, a*, b*), ascorbic acid, beta 


carotene, chlorophyll, total phenolic contents, total flavonoids and tannins were estimated by 


standard methods at monthly interval for six months. Sensory attributes and microbial load also 


estimated at monthly interval to estimate the samples fitness for consumption. Results of this 


study revealed that most of the quality characters except moisture and a* value decreased during 


the storage period with increased storage time.  The final moisture content, rehydration ratio and 


L*, a*, b* colour values of the samples after six months of storage were 6.13±0.16%, 1:4.07, 


34.49±0.29,-5.96±0.30 and 16.02±0.32 respectively. The percentage loss of functional 


compounds in spinach leaves after six months of storage were 41.2 % for ascorbic acid,  11.5 % 


for beta carotene, 9.0 % for chlorophyll, 0.5 % for total phenols, 7.2 % for total flavonoids and 


0.5 % for tannins. Results of the total plate count and yeast and mould counts of samples after six 


months of storage were well below the maximum permissible limit and sensory attributes 


showed no significant differences between initial and final scores. Although the quality 


characters of powdered dried spinach leaves reduced with increased storage time, the quality did 


not become unsuitable for consumption for a period of six months. Therefore, powdered 


dehydrated spinach leaves can be stored in MPP bags at room temperature for a period of six 


months without affecting its quality. Powdered dehydrated spinach leaves could be added to 


various food products and improve their health benefits via the supply of functional compounds. 


Keywords: Dehydration, Quality characters, Spinaceae olearaceae, Storage 
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Anthracnose in ripe mangoes (Mangifera indica L.) is a serious disease leading to substantial 


postharvest losses in all mango growing regions of the world. The disease appears as dark brown 


to black, sunken areas in the fruit peel and softening in the pulp underneath. Colletotrichum 


gloeosporioides was long known as the causal agent but more recently C. acutatum was also 


shown to be associated with the disease. Unripe fruits are resistant to anthracnose due to its 


strong antifungal activity in the peel and the decline of which during ripening allows the 


pathogens to develop progressive anthracnose lesions. The objective of the present study was to 


identify Colletotrichum spp. associated with mango anthracnose in Sri Lanka using a 


combination of morphological and molecular characteristics. Pathogens were isolated from 


anthracnose lesions in ripe fruits of our local mango cultivars, on PDA, following surface 


sterilization. Colletotrichum isolates that resembled C. gloeosporioides and C. acutatum, based 


on conidia morphology, were grouped separately. Most isolates, however, exhibited intermediate 


conidia characteristics which were assigned to another group. Appressoria morphology, colony 


appearance, cultivar specificity or sensitivity to benzimidazole fungicide were not very useful for 


separating isolates. Eighteen isolates representing the three groups and a Colletotrichum 


gloeosporioides isolate from orange fruit as a type culture were subjected to molecular analysis. 


Glyceraldehyde-3-phosphate dehydrogenase (GAPDH) [308 bp] and β-tubulin 2 (TUB2) [716 bp] 


regions were analyzed, using the DNA sequences obtained from these isolates. Using NCBI 


BLAST >95% similarity, C. asianum, C. fructicola, C. siamence and C. tropicale that have been 


grouped under the Musae clade of C. gloeosporioides complex were revealed to be the common 


causative agents of mango anthracnose in Sri Lanka. The isolate from orange fruit matched with 


the sequence of C. gloeosporioides. None of the sequences from 18 mango isolates matched 


with C. gloeosporioides or C. acutatum. The morphological grouping of the isolates was not 


consistent with that of the molecular analysis. The study indicated the necessity of comparison of 


more gene regions for further confirmation of the species associated with mango anthracnose.  


Keywords: Colletotrichum, Fungal DNA sequencing, Mango anthracnose 
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Hyperglycemia-induced oxidative stress has been established as the root cause of the micro- and 


macro-vascular complications of diabetes. Due to the inability of current anti-diabetic treatments 


to successfully mitigate oxidative stress, bioactives with antioxidant and α-amylase inhibitory 


properties in natural products have been touted as being an efficient means of disease control. 


This study was designed to evaluate the antioxidant and alpha-amylase inhibitory activities of the 


following leafy vegetables: Mukunuwenna (Alternanthera sessilis), Gotu Kola (Centella asiatica), 


Kathurumurunga (Sesbania grandiflora), Kiri Anguna (Wattakaka volubilis), and Kang Kung 


(Ipomoea aquatica). The leaves were dried and ground into powder. One gram of each powder 


was added to 20 ml of water and heated to 100 °C for 15 min. The remnants were filtered and 


the extracts were subjected to determine the total phenolic contents, α-amylase inhibitory activity 


and the antioxidant activities by two assays: Oxygen Radical Absorbance Capacity (ORAC) assay 


and DPPH radical scavenging activity assay. 


The decreasing order of the extracts in terms of the total phenolics content (range: 32.5 – 81.6 


mg Gallic Acid Equivalents/g), ORAC values (range: 1229.6 – 1487.2 Trolox Equivalents/g) and 


DPPH EC
50


 (range: 118.3 – 505.3 μg/ml) values were as follows: Kathurumurunga < 


Mukunuwenna < Gotu Kola < Kiri Anguna < Kang Kung. Their α-amylase inhibitory activity in 


decreasing order was as follows: Kiri Anguna < Kang Kung < Mukunuwenna < 


Kathurumurunga < Gotu Kola. The ORAC and DPPH EC
50


 values of Kathurumurunga (1487.2 ± 


15.9 Trolox Equivalents/g and 118.3 ± 9.0 mg/kg respectively) and Mukunuwenna (596.2 ± 


11.2 Trolox Equivalents/g and 313.5 ± 12.5 mg/kg respectively) were higher than vitamin C. 


Similarly, the α-amylase inhibitory activity of Kiri Anguna (16.9 ± 1.0 μg/ml) was higher than 


Acarbose, which is a known α-amylase inhibitor (3.6 μg/ml). In conclusion, Kathurumurunga and 


Mukunuwenna were identified as potent antioxidants with the capability of mitigating 


hyperglycemia-induced oxidative stress. Additionally, Kiri Anguna was identified with α-amylase 


inhibitory properties which are able to reduce the release of simple sugars thereby reducing the 


hyperglycemic condition. 


 


Keywords: α-Amylase Inhibitory activity, Antioxidant activity, Hyperglycemia, Leafy vegetables 
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High quality water contributes to the high standard of living and health of a nation. Nutrient 


pollution is a serious problem in the last few decades all over the world. The increased input of 


nutrients into surface waters is considered to be the main factor responsible for massive 


proliferations of cyanobacteria in freshwater, brackish and coastal marine ecosystems. The 


production of cyanobacterial toxins is of increasing concern, since adverse health effects such as 


liver and kidney damages from cyanotoxins have been reported. Microcystins, are the 


predominant cyanotoxins in waters. The objective of this study was to identify potential 


microcystin producing cyanobacteria in fresh water sources using PCR analysis. A total of 45 


cyanobacterial isolates previously identified using 16S rRNA gene sequences were used for this 


study. The cyanobacterial isolates originated from selected water reservoirs representing three 


major climatic zones, were maintained in cyano specific BG11 medium. Genomic DNA was 


extracted and purified using standard Boom’s method. PCR amplification was performed with 


previously described mcyA and mcyE genes specific primers from literature, mcyA-Cd 1F/mcyA-


Cd 1R for the condensation domain of the mcyA gene and HEPF/HEPR for the aminotransferase 


domain of the mcyE gene of the microcystin synthesis pathway. Microcystis aeruginosa from Lake 


Gregory, Lake Beira and Ulhitiya reservoir, uncultured cyanobacterium from Konduwatuwana 


tank and Limnothrix sp. from Nalanda reservoir yielded the expected PCR fragments of ~300 bp 


and 472 bp for mcyA and mcyE genes respectively. Synechocystis sp. from Lake Gregory and 


Leptolyngbya sp. from Mahapelessa hot springs gave expected PCR fragment for mcyA gene. 


Other tested cyanobacterial isolates did not produce expected PCR fragments with both primes.  


The presence of mcyA and/ or mcyE gene fragments confirmed the genetic potential of 


microcystin producing ability in cyanobacteria identified from Lake Gregory, Lake Beira, Nalanda 


reservoir, Ulhitiya reservoir, Kondawatuwana tank and Mahapellessa hot springs. It is evident that 


microcystin production by cyanobacteria should be taken into account as a potential human or 


ecological risk as some of these water reservoirs are being used for human consumption. This 


PCR-based method could be a valuable tool for early detection of potentially toxic cyanobacteria 


in public water reservoirs in Sri Lanka before the appearance of cyanobacterial blooms and 


detectable level of toxin concentrations. 


Keywords: Cyanobacteria, mcyA gene, Microcystins, PCR analysis   
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Pinus plantations are quite common in hill country of Sri Lanka, where the plant is introduced in 


1970’s for replanting bare lands in the wet zone.  These plantations play an important role in 


alleviating landslides on highly degraded lands such as abandoned tea estates. However, these 


plantations do not allow any undergrowth and seem to destroy the balance of the nature. The 


present study was aimed at identifying the changes in selected soil quality parameters of natural 


forest i.e. organic carbon, organic matter, pH and fungal Colony Forming Units (CFU), after 


conversion into a pinus plantation forest. The two forest types for the experiment were selected 


from Haldummulla, (6.76530 N   80.88920 E), Sri Lanka. Selected grid sampling (0-20 cm from 


the ground surface) was done across in about a 1 ha from the upper corner down to the corner 


opposite. No significant difference was observed in soil pH (p>0.05) between the two land use 


types (natural forest’s average pH- 6.28, Pinus plantation’s average pH- 6.18). Soil organic carbon 


contents were measured by employing Walkey and Black method. No significant differences 


were observed with soil organic carbon and soil organic matter contents between the two land 


use types. Soil fungi were cultured on Potato Dextrose Agar medium by employing pour plate 


technique. There was significant difference (p<0.05) of fungal colony forming units between the 


surface soils from the two forest types. Colony formation is higher in Pinus forest compared to the 


natural forest. 


Keywords: Fungal colony forming units, natural forest, organic matter, pH, Pinus plantation 
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The increase in frequency of drug resistance has discouraged the development of new synthetic 


antimicrobial drugs. Natural compounds are a source of various therapeutic agents. Fresh tea 


leaves are rich in polyphenols and well conducted systematic studies could demonstrate clear 


antimicrobial effect of tea. Sri Lanka plays a vital role in the global orthodox black tea market as a 


producer and an exporter. Tea cultivated areas are distinguished into three elevations as high 


grown, medium grown and low grown. This systematic study focused to evaluate the variation of 


antibacterial properties of Sri Lankan tea grades from different growing regions. Methanol extracts 


of 109 samples of selected tea grades of low grown and mid grown; Flowery Broken Orange 


Pekoe Fannings (FBOPF), Flowery Broken Orange Pekoe (FBOP), Orange Pekoe (OP), Orange 


Pekoe A (OPA) and selected tea grades of high grown; Broken Orange Peko (BOP), Broken 


Orange Peko Fannings (BOPF) and Dust No. 1 were tested against different bacteria; 


Staphylococcus aureus, Bacillus cereus, Escherichia coli, Salmonella typhi, Vibrio 


parahaemolyticus, Vibrio cholerae by means of zone of inhibition, using agar well diffusion 


assay. The antibacterial activity of tea grades were compared with three standard antibiotics 


namely Tetracycline, Ampicillin and Penicillin. Antibacterial properties did not vary based on 


grades for low grown (p = 0.08 at 0.05 significant level) and mid grown (p = 0.08 at 0.05 


significant level), but varied based on factory and some bacterial species (S. aureus, B. cereus and 


V. cholerae).  The tea of high grown area recorded significant variation based on grade, factory 


and species (S. aureus, B. cereus, V. cholera and S. typhi). BOP showed the highest antibacterial 


properties (9.22 mm). The most susceptible species for tested tea from all three elevations was S. 


aureus whereas any of the tested tea did not show a significant effect on E. coli and V. 


parahaemolyticus. Although tea grades of low grown and mid grown did not record clear 


inhibition on S. typhi, significant inhibition could be observed for high grown tea grades on S. 


typhi. When compared with three standard antibiotics used, all tea grades showed higher 


antibacterial properties than Ampicillin and Penicillin. Tetracycline recorded higher inhibition on 


the bacterial species than all tea grades. Further studies are necessary to explore the variations of 


antibacterial properties on grades, species and factories.  


Authors wish to acknowledge National Agricultural Research Plan (NARP) of the National 


Agricultural Research System of Sri Lanka 2011-2013 for providing grants to conduct the research 


project. 
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Tomato (Lycopersicon esculentum Mill.) is a major Solanceous crop with an estimated global 


production of over 120 million metric tons. The average tomato productivity in Sri Lanka (11 


mt/ha) is considerably lower than the world average (24 mt/ha). Among the agro-techniques, 


nutrition is one of the main factors which governs the tolerance to diseases and yield of tomato. 


In this study the influence of the macro and micronutrients on occurrences of bacterial wilt of 


tomato were investigated. Plants were grown in bacterial wilt infested soil; under Department of 


Agriculture (DOA) recommended macro nutrients and various combination of Ontario 


recommended dosages of essential secondary and micronutrient fertilizer supplementations. 


There were seven treatments in this experiment and each treatment was replicated thrice and 


each replicate consisted of six plants. Other than the DOA recommendation (treatment-1) a 


group without fertilizer (treatment-2) and five combinations of renowned Ontario recommended 


dosage of essential secondary and micronutrients (ORSMD) for tomato were also used as 


treatments. DOA Recommended Dosage of Inorganic fertilizer were used in treatment-3 and  the 


treatment-4 was the ORSMD, DOA Recommended Dosage of Inorganic fertilizer and  treatment-


5 was the ORSMD reduced by 25% DOA Recommended Dosage of Inorganic fertilizer and 


treatment-6 was the ORSMD increased by 25% DOA Recommendation and ORSMD for Tomato 


and Ontario Recommendation for tomato were used in treatment -7. The treatments were 


arranged in a Randomized Complete Block Design (RCBD). All cultural practices were carried 


out according to the DOA recommendation. The mean data was subjected to the statistical 


analysis using SAS package and mean separation (Duncan’s Multiple Range Test at 5% 


probability level) procedures. Micronutrient amended treatments showed significantly better 


results in terms of tolerance of bacterial wilt than the DOA recommendation. This could be due 


to the supplementation of all the essential macro and micronutrients; which is known to regulate 


metabolic activity associated with defence mechanisms of a plant and virulence of a pathogen. 


An adequate supply of Manganese and other micronutrients are playing a key role in enhancing 


most of the active defence mechanisms such as maintaining a high level of inhibitory compounds 


in tissue or quick responses to invasion by a pathogen. Supplementations of macro secondary 


and micro nutrients promote healthier plants that are better equipped to survive and defend 


themselves against diseases. Study revealed that, application of secondary and micro nutrients 


other than the macro nutrients can be positively influence the tolerance of bacterial wilt in 


tomato. Future studies are needed to better understanding of the relationships between macro 


secondary and micro nutrient with bacterial wilt. 


Keywords:  Bacterial wilt, Macronutrients, Micronutrients, Tolerance, Tomato 
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Chrysanthemum morifolium (Family Asteraceae) is a commercially important plant for the local 


as well as global cut flower industry. Flower quality in terms of flower vase life, diameter, bunch 


height and the number of flowers per bunch are very important for attracting the customers. 


However, low yield and poor quality of flowers are two constrains in the cut flower industry in 


Sri Lanka compared to other countries. These constrains can be overcome by optimizing the 


production, growth conditions and utilization of Plant Growth Regulators (PGRs). Therefore, this 


study was conducted to determine the most suitable PGR and their optimum concentrations for 


the growth, development and the flower quality of C. morifolium. The study used randomized 


complete block design with 210 plants grown in pots in a green house. Plants were treated with 


6-Benzylaminopurine (BAP), Gibberellic Acid (GA3), Indol Butyric Acid (IBA), Naphthalene 


Acetic Acid (NAA) and Salicylic Acid (SA) in four concentrations (50, 100, 150 and 200 mg/L) at 


two time intervals (a month after planting and two weeks intervals). Ten replicates were treated 


with each PGR concentration. Plant stem height (cm), number of flowers, leaves, basal and 


auxiliary shoots, flower height (cm) and  diameter (cm ), bunch dry and fresh weight and flower 


vase life (days to wilting) were recorded after 84 days of planting. Data were analyzed using 


Minitab 14 Statistical software. Types of PGRs did not show any significant effect (p>0.05) on 


stem height, number of leaves, shoots and flower bunch height. But the concentration of BAP 


200 mg/L revealed the maximum number of basal shoots and increased the vegetative plant life 


time. The concentrations of 200 mg/L IBA revealed the maximum number of flowers (184.1). 


Other treatments did not show considerable effects on average flower diameter, bunch height, 


bunch fresh weight and bunch dry weight. However, the post-harvest life of the flower was 


increased by BAP, GA3, IBA, NAA and SA from 10 days up to 14 days. According to the results, 


it could be reported that the BAP 200 mg/L could be used as the best PGR type amongst others 


for increasing the vegetative plant life while IBA 200 mg/L for increasing the number of flowers 


of C. morifolium. 


Keywords: Asteraceae, Basal shoots, Chrysanthemum morifolium, Cut flower, Plant growth 


regulators 
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Helicteres isora is a native plant with a potential as a landscape plant as well as a potted 


ornamental as it produces attractive orange and blue flowers with screw shaped fruits. To tap the 


potential as an ornamental potted plant, the height of the plant should be controlled. 


Paclobutrazol, a plant growth retardant is used to produce dwarf plants in many taxa. This 


facilitates the production of more compact and denser canopied plants. Thus, the present study 


was conducted with the objective of investigating the effect of Paclobutrazol on tree architecture 


of H. isora. Sixty two potted plants were arranged in CRD and four different levels of  


Paclobutrazol (viz. 0, 10, 20 and 30 mg/l) was applied per plant with two weeks interval up to 


ten times. Quantitative morphological characters (viz. internodal distance, petiole length, leaf 


length and width) were measured and the treatments were repeated ten times before taking 


measurements. Treated plants were established in the field and parameters were recorded again 


after 6 months. The results revealed a significant difference in all the characters among four 


different treatments after application of Paclobutrazol. Significantly shorter internodal lengths, 


petiole lengths and leaf widths were recorded after 1st application of 30 mg/l Paclobutrazol. Even 


though, results were not significantly different, the lowest values were recorded after the 2nd 


application of 30 mg/l Paclobutrazol and subsequently after field planting.  Therefore, 


Paclobutrazol could be effectively used as a growth retardant to produce dwarf plants. However, 


as H. isora is a woody plant, further experiments should be conducted with higher dosage to 


recommend the most suitable Paclobutrazol level.  


Keywords: Growth retardant, Helicteres isora, Pactobutrazol, Potted plant, Tree architecture 
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An experiment was conducted under the field conditions to evaluate efficiency of six insecticides 


in controlling one of the most important insect pests of cashew, stem and root borer (Plocaederus 


ferruginous L.) (Cerambycidae: Coleoptera). Thirty five infested trees of same age and same girth 


were selected and divided into seven groups, each having five trees. Six tree groups were 


sprayed separately after scattering 6 cm wide horizontal cuts on the infested bark with one of the 


six selected insecticides i.e. Profenofos, Imidacloprid, Fipronil, Phenthoate at 28 ml tree-1, 


Quinalphos, Acephate at 30 ml tree-1, each diluted in a 10 L of water. Preparation of trees for 


control i.e. painting with burnt engine oil after removing larvae from the infested bark was done 


a month before the chemical treatments. Trees of the control treatment were kept without 


spraying any insecticide after making same number of horizontal cuts on the infested bark.  The 


dead and live larvae counts were recorded two weeks after treatments and computed to 


determine the larval mortality ratios. Data were analyzed using one-way analysis of variance on 


mortality.  The results obtained from the Dunnett mean separation procedure revealed that all 


tested insecticides were having significantly higher mean mortality ratios (p<0.05) recording the 


maximum value one (Phenthoate) and minimum value 0.73 (Imidacloprid) compared with the 


control having the mortality ratio of 0.07. However, mean mortality ratios of six insecticides were 


not significantly different, (p>0.05) indicating that all tested insecticides are equally effective in 


controlling the cashew stem and root borer. 


This research project was conducted under the joint research project of Sri Lanka Cashew 


Corporation and the Faculty of Agriculture and Plantation Management, Wayamba University of 


Sri Lanka  
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Scientific calculation of shadow price of greenhouse gas (GHG) emission is an important basis for 


policy making in emission reduction and industrial structure adjustment. The main objective of 


the study is to estimate the shadow price of agricultural GHG emission of 31 provinces 


(autonomous regions and municipalities) in China. The study is based on data that were 


published in China Statistical Yearbook from 1999 to 2012 and the Data Envelopment Analysis 


(DEA) was used for the analysis. The results show that each region has a distinct shadow price of 


agricultural GHG emission. The summary of the findings are; (1) the shadow price of agricultural 


GHG emission is closely related to the level of low-carbon agricultural development. Generally 


there is an inverse relationship between GHG emission intensity and the shadow price. 


Accordingly, the region with lower GHG emission intensity faces the greater the difficulty to 


reduce emission and needs to pay higher economic cost, (2) there is a three-stage changing 


relationship between the emission level and environmental production frontier function. The first 


stage is the growth-stage, in which a small change of GHG emission would make an extreme 


amount of difference of agricultural production in the same direction. The second stage is the 


maturation-stage with a gentle change, and the third stage shows some decline and it shows anti-


variation. According to the said findings, the governments should focus on their main targets if 


they want to reduce the amount of GHG emission. They could put more stringent restrictions on 


the areas with high shadow price of agricultural GHG because most of GHG emissions come 


from those areas. When it comes to minimizing the economic losses caused by the reduction of 


agricultural GHG emission, they should let the low shadow price agricultural carbon emission 


areas to take more responsibility. 


This project was funded by National Natural Science Foundation of China (Program 
No.71273105) and Fundamental Research Funds for the Central Universities (Program 
No.2013YB12).  
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The most striking systematic of anomalous absorption of partial waves by the nuclear optical 


potential is described mathematically. The asymptotic portion of the partial wave function is used 


and it is shown that in case of neutron scattering on heavy nuclei all nuclei (A) corresponding to 


a specific partial wave function lie on a straight line in the parameter plane  
 𝑙 𝑙+1 


𝑘
, 𝐴


1


3   where 𝑙 


denotes the angular momentum of the partial wave absorbed, and that in case of ions such as 


protons, deuterons, etc. the same lie on a straight line in the parameter plane  
 + 2+𝑙 𝑙+1  


𝑘
, 𝐴


1


3 , 


where   is the Sommerfeld parameter and 𝑘 is the wave number corresponding to the energy at 


the centre of mass. Using the Schrödinger wave equation and  
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ℏ
𝑣0𝑒− 𝑟−1.17𝐴1/3  and 𝑣0  is the strength of the main central potential. 


From this we obtain 
 + 2+𝑙 𝑙+1 


𝑘
= 1.17𝐴1/3 + constant. This relation explains the striking 


systematic of this phenomenon. 


 
Keywords: Anomalous Absorption, Partial Waves, Striking Systematic  


  







Proceedings of the Wayamba University International Conference, Sri Lanka, 29 - 30 August 2014 


 


294 


PERFORMANCE EVALUATION OF AN ALGORITHM FOR VANDERMONDE MATRIX 


VECTOR MULTIPLICATION 


 W. A. Gunarathna1 and H. M. Nasir2 


1Department of IT & Mathematics, Faculty of Engineering,General Sir John Kotelawala Defense 


University, Sri Lanka; 2Department of Mathematics and Statistics, College of Science                                                                                                                                      


Sultan Qaboos University, Oman 


Corresponding author: gunarathnawa@yahoo.com 


For a set of 𝑛 distinct points 𝑎0, 𝑎1, … , 𝑎𝑛−1 over the field of complex numbers,ℂ, the 𝑛 × 𝑛  


Vandermonde matrix is defined by 𝑉 =  𝑎𝑖
𝑗
 
𝑖 ,𝑗


 ,


,


where 𝑖, 𝑗 = 0,1, … , 𝑛 − 1. The Vandermonde 


matrix-vector multiplication (VVM) of 𝑉 and a vector 𝑏 =  𝑏0, 𝑏1, … , 𝑏𝑛−1 𝑇 ∈ ℂ𝑛 ,  𝑉𝑏 is given by 


𝑏 =  𝑐0, 𝑐1, … , 𝑐𝑛−1 𝑇 ∈ ℂ𝑛 , where 𝑐𝑘 =  𝑏𝑗 𝑎𝑗
𝑘𝑛−1


𝑗 =0  for all 𝑘 = 0,1, … , 𝑛 − 1. This matrix-vector 


multiplication finds numerous applications in science and technology, including polynomial 


interpolation, signal processing and engineering. The direct computation (DA) of this matrix-


vector product 𝑉𝑏 requires a time complexity of 𝑂 𝑛2 . This bound increases quadratically as 𝑛 
increases and hence it is not desirable for practical purpose. In this paper,we consider an 


𝑂(𝑛𝑙𝑜𝑔2
2𝑛) algorithm (FA) for computing the the VVM. This algorithm takes advantage of the 


natural divide and conquer algorithm, fast polynomial multiplication via the fast Fourier 


transform, and fast toeplitz matix-vector multiplication. The key objective of this study is to 


evaluate the accuracy and efficiency of the FA experimentally when it is implemented in 


computer arithmetic. MATLAB implementations of the FA, and DA were written and these 


programs were applied to perform numerical experiments to test the superior performance of the 


FA. The CPU times taken by each algorithm were used to test the efficiency of the FA, while 


relative errors with respect to the maximum norm and the 2-norm were used to test the accuracy. 


The experiment results demonstrate that the FA is faster than the DA when 𝑛 ≥ 128. However, 


the relative errors of the numerical results show the accuracy of the FA iscontaminated 


considerably by errors. Further, possible factors which affect  the contamination of the accuracy 


of the FA are also identified.  


Keywords: Fast Fourier Transform (FFT), Fast polynomial multiplication, Fast toeplitzmatrix-


vector multiplication, Vandermonde matrix-vector multiplication 
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Modeling dynamic behavior of both conditional mean and variance are equally important in time 


series analysis. An Autoregressive Conditional Heteroschedastic (ARCH) model ora Generalized   


Autoregressive Conditional Heteroschedastic (GARCH) model is applied on the innovations of an 


Autoregressive Moving Average (ARMA)model if the scope is to study both conditional mean 


andvariance together.Statistical inference on ARMA-ARCH/GARCH model is well defined in the 


time series literature.However, this model is not efficient on seasonal time series data which are 


usually modeled via Seasonal Autoregressive Integrated Moving Average (SARIMA) models 


which require constant error variance. Thus SARIMA model will not be efficient on seasonal time 


series with volatility. Moreover, the statistical inference on SARIMA-GARCH model is not well 


defined compared to ARMA-GARCH model. In this research we propose a theoretically valid and 


user-friendly frame work to fill this gap and illustrate the use of SARIMA-GARCH modelon 


seasonal time series data with volatility. 


Currently parameter estimation of the SARIMA-GARCH model is done either by employing 


Berndt et al. (1974) algorithm using numerical derivatives or implementing Kalman filter on its 


state space representation which need intensive programing skills. In this study we identified that 


a SARIMA model can be written in an equivalent ARMA model form.We used this idea to 


develop an equivalent model to SARIMA-GARCH model using ARMA-GARCH model for which 


the statistical inference is well developed. A simulation study was done to establish the 


appropriateness of the proposed method and later applied to two actual datasets; monthly natural 


rubber exports and consumption, in which both seasonality and stochastic volatility were 


present. We found that the proposed model could capture both seasonal variations and volatility 


efficiently. Further this method can be easily implemented since this model fits into the analytical 


frame work of garchFit {fgarch} and ugarchfit {rugarch} in R. 


Keywords: SARIMA-GARCH, Seasonal time series, Volatility 
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Fuzzy set theory has become a fashionable theory used in many branches of real life such as 


dynamics systems, biological phenomena etc. The concepts of fuzzy numbers, arithmetic 


operations and necessary calculus of fuzzy functions for developing of fuzzy analysis were first 


introduced and investigated by Zadeh. For the development of calculus for fuzzy functions, the 


investigation of fuzzy Differential Equations (fuzzy DEs) and fuzzy Partial Differential Equations 


(fuzzy PDEs) have been initiated by Seikkala, and Feuring. The concepts of fuzzy PDEs was first 


introduced by Buckley and Feuring  in which they gained the existence of  Seikkala solutions for 


some classes of elementary PDEs by fuzzifying crisp solutions. The theory of parabolic Partial 


Differential Equations (pPDEs)  is used to describe a wide family of problems in science 


including heat equation. These pPDEs can be found in several forms according to its dimension 


and the number of variables and they have to be supplemented by suitable initial and boundary 


conditions to give a well-posed problem with a unique solution. A large number of solution 


methods have been introduced such as Euler method, Runge-Kutta method etc. Further, PDEs can 


be transformed into a fuzzy mode which is known to be fuzzy Partial Differential Equation (fuzzy 


PDE). In this work, we mainly aimed at transforming one dimensional second order parabolic 


Partial Differential Equations into a fuzzy Differential Equation using a difference equation 


obtained using a numerical solution method. The Crank Nicolson recurrence scheme is used to 


obtain the difference equation of these pPDEs in which 𝑢 = 𝑢𝑖 ,𝑛 ,  𝑢𝑡 =
𝑢 𝑖 ,𝑛 +1−𝑢 𝑖 ,𝑛


𝑘
 , 𝑢𝑥 =


𝑢 𝑖+1,𝑛 −𝑢 𝑖−1,𝑛


2
,  and 𝑢𝑥𝑥 =


𝑢 𝑖+1,𝑛 −2𝑢 𝑖,𝑛 +𝑢 𝑖−1,𝑛


2
. The solution is the numerical values that 𝑢 takes on a 


grid of  𝑥, 𝑡 values placed over some domain of interest. Once we have these 𝑢 values, since 𝑢 is 


assumed to be smooth almost everywhere, we can interpolate within this grid to get values for 


arbitrary 𝑥, 𝑡. The domain worked on is rectangular with 𝑥 ranging from 𝑥min  to 𝑥max  and 𝑡 


ranging from 0 to 𝑇. Dividing the interval [0, 𝑇] into 𝑁 equally spaced intervals at t values 


indexed by 𝑛 =  0, 1, . . . , 𝑁, and [𝑥min , 𝑥max ] into 𝐼 intervals at 𝑥 values indexed by 𝑖 =  0, 1, . . . , 𝐼. 


The length of these intervals is 𝑘 in the time direction and  in the 𝑥 direction. We seek an 


approximation to the true values of 𝑢 at the (𝑁 + 1) × (𝐼 + 1) grid points. Here, 𝑢𝑖 ,𝑛  denotes the 


approximation at the grid point where 𝑥 =  𝑥min  +  𝑖 and 𝑡 =  𝑛𝑘. Finally using the fuzzy 


intervals at different grid points 𝑢𝑖 ,𝑛s the membership functions and the fuzzy intervals are 


defined at each of these grid points which results the approximated solution for pPDEs.  


Keywords: Crank Nicolson algorithm, finite difference method, fuzzy interval, fuzzy 


membership function, Partial differential equations 
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Among the various contributions to experimental error, heterogeneity of soil has been reported to 


be one of the greatest. Under these circumstances it’s important to study about the optimum plot 


size and plot shape which records minimum variability for effective planning of field 


experiments. Selecting an optimum plot size and plot shape is difficult manually as it involves 


calculation of mean, standard deviation and subsequently Coefficient of Variation (CV) for 


different plot sizes and shapes. This simulation procedure is very tedious and consumes a lot of 


time even if the facilities of a spread sheet are employed. To facilitate this tedious calculation 


process, it is essential to employ the present day computing power together with knowledge on 


statistical methods. For this purpose we have tried to build a program segment for calculation of 


optimum plot size using the open source software R, which can be used by researchers to 


calculate the optimum plot size for any crop. A user can input data of single unit plots in rows 


and columns as appear in the field. The other requirements include, number of rows, columns 


and the maximum number of plots to be simulated. Outputs from this program are CV for 


different plot sizes/shapes and graphs of CV versus plot size for different plot shapes.  To obtain 


the optimum plot size from these plots, we used the maximum curvature method, which is 


commonly used. Calculation of the optimum plot size is also possible if cost items are available 


based on the Smith’s formula.  The calculation of CV for different plot sizes using the R code was 


validated using a sample of unit plots employing the facilities of spread sheets. A dataset on cane 


yield of sugarcane recorded in 1 m row plots was used to check the programme and the outputs 


will be presented as an illustration.  


Keywords: Optimum plot size, R codes 
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The formula for the Z-score is Z-score = (raw marks – measure of location)/ measure of 


dispersion, where mean and standard deviation are being used as measures of location and 


dispersion, respectively. Method of moment’s estimators can be rather badly influenced by 


extreme values. The higher the order of moment we use, the greater this effect is. Therefore, 


mean and variance are not stable for non-symmetric distributions. In order to have a non-skewed 


distribution for particular subject’s marks in the A/L examination, the entire Island has to be 


considered as a homogeneous population. Otherwise there will be a possibility of having a 


multimodal non-symmetric distribution. Still we have district quotas for university entrance, thus, 


we believe that all the districts are not in the same standard. If so, how can we assume the Island 


wide examination marks of a subject as a homogeneous population? This motivated us to 


propose a stable robust scaling method for A/L examination.   


Mean absolute deviation (MAD) is more stable than variance as a measure of dispersion. Thus, 


we propose a robust scaling method as follows, Robust Z-score= (raw marks – mean)/ MAD.  


There is another scaling method in the literature which is Median centred score (MCS) = (raw 


marks-median)/IQD, where IQD is the inter quartile deviation. We propose Robust MCS as 


follows, Robust MCS = (raw marks –median)/ Median absolute deviation. Theoretically the 


above two robust scaling methods would be better and stable scaling methods for non-symmetric 


skewed distributions.  As the island wide examination marks is a heterogeneous population, the 


examination marks could follow any multimodal non-symmetric distribution. Therefore,    


theoretically our robust scaling methods are better than the existing method. Moreover using 


simulated datasets, we found difference between the ranks of the proposed robust methods and 


the ranks of the existing Z-score method. Therefore, we claim that our robust methods are better 


scaling methods than the existing method for heterogeneous population. 


Keywords: Median centred score, Robust estimator, Scaling method, Symmetric distribution, Z-


score 
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We consider the Cauchy problems to the 2D Hyperbolic Navier-Stokes equations. R. Racke 


and J. Saal proved the global in time unique existence theorem of solutions for the small initial 


data in general space dimension. They also showed the decay property of the solutions.  We 


will give the L2  boundedness of the solutions for the initial data in Hardy space.  


The results in this talk were obtained in a joint work with M. Misawa (Kumamoto University, 


Japan).  


  Keywords: Decay estimates, Hardy space, Small initial data 
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Predictability of asset returns in share market has been an immense interest over the past 


decades; as such statistical modelling has been playing a vital role in financial markets. Statistical 


methods used to analyse securities and make investment decisions fall into several categories. 


Fundamental Analysis, Technical Analysis, ARIMA models, GARCH/ARCH models are some of 


them. Among them, Technical Analysis has a history goes back to 1950’s and has been 


successfully used in large number of countries in forecasting share returns. Technical analysis is 


mainly concerned about the behaviour of share return and trading volume. Objective of this 


paper was to review previous research in technical analysis and various time series models tested 


in technical analysis. Time series models such as Simple and Multiple Linear Regression models, 


Non Linear Regression models, Vector Error Correction models (VECM), Vector Auto Regression 


(VAR) models, and Multiple Linear Regression models with interactions etc. have been tested on 


return-volume relationship. Among them mainly tested models were the Vector Auto Regression 


(VAR) models. Most of the studies were based on developed markets and very few attempts were 


on emerging markets. Almost all the studies based on developed markets give evidence for share 


return-trading volume relationship, but the same is not true for emerging markets. A study based 


on Colombo Stock Exchange (CSE) has shown that return–volume relationship does not exist for 


the Sri Lankan share market. However, authors of the study were doubtful about their findings 


due to several reasons. Based on literature, it was concluded that there exist a causal relationship 


between stock returns and trading volumes. It is recommended to test the VAR model on 


individual company returns and trading volumes of Sri Lankan share market. Also, it is 


recommended to test non-linear models on share return and trading volume. 


Keywords: Technical Analysis, Time Series Models 


  







Proceedings of the Wayamba University International Conference, Sri Lanka, 29 - 30 August 2014 


 


301 


REACTION-DIFFUSION SYSTEM APPROXIMATION: THEORY AND APPLICATIONS 


H. Murakawa 


Faculty of Mathematics, Kyushu University, Japan 
Corresponding author: murakawa@math.kyushu-u.ac.jp 


 


This study deals with nonlinear diffusion problems. The framework is so general as to include the 


Stefan problem, porous medium equation and several kinds of cross-diffusion systems. We show 


that the solutions of the nonlinear diffusion problems can be approximated by those of semilinear 


reaction-diffusion systems. This indicates that the mechanism of nonlinear diffusion might be 


captured by reaction-diffusion interaction.  The reaction-diffusion systems include only simple 


reactions and linear diffusions. Resolving semilinear problems is typically easier than dealing 


with nonlinear problems. Therefore, our ideas are expected to reveal effective approaches to the 


study of nonlinear problems. Applying the semilinear approximation to numerical analysis, we 


constructed and analyzed a linear numerical scheme for the nonlinear diffusion systems. The 


linear algorithm is a very easy to implement scheme. We derive optimal rates of convergence of 


the linear scheme by means of the reaction-diffusion system approximation. 


 


Keywords: Nonlinear diffusion problems, Reaction-diffusion interaction, Semilinear  


approximation 
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The Cauchy problem for semilinear Schroedinger equations is considered in curved background. 


The metric is given by de Sitter metric. Semilinear Schroedinger equations are derived as the 


nonrelativistic limit of the scalar field equations. Local and global solutions are considered and 


the role of expansion or contraction of spacetime in the problem is clarified in terms of the length 


of the existence time of the solutions. The well-posedness of the problem is shown in Sobolev 


spaces. The order of power type semilinear terms and the order of regularity of the solutions are 


linked based on the scaling argument. A limit case arises from the power type semilinear terms as 


an exponential function when the order of Sobolev spaces corresponds to the Sobolev critical 


number. This semilinear term is also introduced and considered.  


Keywords: Cauchy problem, Schroedinger equations, de Sitter metric 
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We consider the large-time behaviour of solutions to the symmetric hyperbolic-parabolic system 


in the half line. We firstly prove the existence of the stationary solution by assuming that a 


boundary strength is sufficiently small. We note that the existence of the stationary solution is 


characterized by a number of negative characteristics. We next prove that the stationary solution 


is time asymptotically stable under a smallness assumption on the initial perturbation.  The key to 


proof is to derive the uniform a priori estimates by using the energy method in half space 


developed by Matsumura and Nishida as well as the stability condition of ShizutaKawashima 


type. 


The present talk is based on the joint research with Professor Shinya Nishibata at Tokyo Institute 


of Technology. 


Keywords: A priori estimates, Energy method, Large-time behaviour, Smallness assumption, 


Stationary solution 
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The main concern of the present study is mathematical analysis on a boundary layer around a 


surface of a material with which plasma contacts. The layer, called a sheath in plasma physics, 


has a larger density of positive ions than that of electrons. The Bohm criterion for formation of the 


sheath requires that ion velocity should be hyper-sonic. This physical phenomenon is studied in 


the Euler-Poisson equations describing behaviour of ionized gas. We show that the sheath is 


regarded as a planar stationary solution in multi-dimensional half space. Precisely, under the 


Bohm sheath criterion, we prove the existence of the stationary solution and its time asymptotic 


stability. Moreover we obtain a convergence rate of the solution towards the stationary solution.  


Keywords: Asymptotic stability, Bohm criterion, Euler-Poisson equations, Sheath, Stationary 


solutions 
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In this study we consider the Cauchy problem for the weakly coupled system of damped wave 


equations with the semi-linear terms of algebraic orders. Our main interest is concerning to the 


critical exponent p, q of orders. The solution of damped wave equation has the diffusion 


phenomenon, that is, it behaves as that of the corresponding diffusive equation as time tends to 


infinity. The critical exponent of both diffusive equation and damped wave equation is given by 


the Fujita exponent, named after the pioneering work by H. Fujita. Therefore, even in the 


damped wave system, the solution is expected to behave like that of the corresponding diffusive 


system, and the critical exponents are also expected to be equal with each other. When the 


coefficients of the damping terms are both one, then the critical exponent is already obtained by 


the exponents p, q and the space dimension, which is equal to the critical exponent of the 


diffusive system. We want to consider the case that the coefficients are depending on time or 


space. 


This work is supported in part by Grant-in-Aid for Scientific Research (C) 25400184 of Japan 


Society for the Promotion of Science. 


Keywords: Critical exponent, Damped wave system, Diffusion phenomenon 
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Drugs can be administrated to the body by several routes. Oral route is the most common one. 


But this method cannot be used for emergencies and unable to use in unconscious patient. For 


such cases, Intravenous (IV) method is one of the best methods to drug administration. Therefore, 


IV method has being chosen for this study. The main aim of this study was to evaluate the 


concentration of the drugs in the blood stream for any time interval. In order to examine drugs 


intake to the blood stream, a new basic model was developed and proved. The equations for the 


concentration of the drug in the bloodstream when n times are injected into the body were 


developed by using integrating factor method. Moreover, discrete time model was graphically 


interpreted using numerical form of the basic model equation. It was found that concentration is 


stable at the point 
𝐷𝑟


𝑘
  in the discrete-time model. Further, the concentration of drug in the blood 


stream decreases continuously and simultaneously increases rapidly in equal time period of 


reaction in the continuous model. 


Keywords: Blood stream, Continuous model, Discrete time model, Integrating factor method, 


Intravenous method 
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There is a need to look at the country’s potential to develop solar power as a key power 


resource. As increasing the importance of solar radiation, it is essential to identify a proper 


statistical model, to get an idea about the availability of solar radiation. The daily solar radiation 


data (MJ/m2) collected by the Meteorological department from 1997 to 2007 at a station in 


Colombo at latitude 6° 54’ 30” and longitude 79° 51’ 30” were used for the analysis. This study 


aims at identifying a suitable model for monthly average solar radiation in Colombo. All the 


empirical models which are available in the literature to estimate monthly average daily global 


solar radiation have been used to evaluate the applicability of these models to predict the 


average daily solar radiation in Colombo. These are the Glover and McCulloch Model, 


Rietveld’s Model, Turton’s Model, the Akpabio and Sunday Model, Bahel’s Model, Fre’re’s 


Model, and Samuel’s Model using root mean square error. The models proposed in the literature 


were compared on the basis of the statistical error tests such as root mean square error (RMSE), 


Coefficient of Determination (R2) and Akaike information criteria (AIC). According to the results, 


models which are based on Angstron and Prescott showed a good estimation for solar radiation 


data in Colombo. Thus, based on the statistical results, a new simple linear regression model 


H/Ho= 0.243+0.364(S/Z) based on modified Angstrom model was developed. The residual 


analysis was carried out for the developed model. The residuals are uncorrelated (Durbin 


Watson test =2.06148), normally distributed (Anderson Darling test p-value= 0.642, Shapiro-


Wilk Normality test p-value=0.1, Kolmogorov-Smirnov Normality test p- value=0.15 > 0.05), 


and have constant variance (Whites General test p-value=0.8169>0.05).The model was 


validated using the data from year 2008 to 2010. For the developed model R2= 92% and R2= 


80% for the validation data set. Thus the developed linear model H/Ho= 0.243+0.364(S/Z) 


based on modified Angstrom model is recommended to estimate monthly average daily solar 


radiation for Colombo, Sri Lanka. 


Keywords: Modified Angstrom model, Regression model, Solar Radiation 
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Lapse risk is the major risk component in the life insurance market and it depends on the various 


factors such as product type, interest rate, sum insured amount, payment mode etc. It is essential 


that insurance companies are required to have a reliable expert system to evaluate the lapse rate 


of the particular applicant. If such a system exists, it will help the insurer to identify lapse rate 


related risk and which will rank the applicants based on lapse rate risk. Therefore, insurer is 


capable to prevent the same at the initial stage by using individual assessment. Further insurer 


can avoid the upfront investment losses and future profits losses by selecting the low lapse rate 


individuals as well as prevented adverse selection of mortality and morbidity.  


This paper presents a model using fuzzy inference to identify a first year lapse rate of a particular 


insurance policy holder based on the selected factors. To build the particular model, from 2006 


to 2011 first year data were collected from the insurance industry and fifty experts’ opinions 


were used. Age, Mode of payment, Sum assured, Gender, Term, Rider cover, Product type and 


Premium were considered as inputs of the system. 2006 to 2009 lapse rates for each variable and 


expert opinion for the same variable were combined to provide fuzzy rule base and Mamdani 


fuzzy inference rule technique was used to obtain first year lapse rates. Further, 2010 and 2011 


data used to validate the generated model. 


Validity of the model was justified by the Kolmogorov-Smirnov test. Random sample of fifty five 


individuals were selected and first year lapse rate for each person was obtained by using fuzzy 


inference model. According to 2010 and 2011 data, calculated p-value was 0.0783 and 0.1964, 


respectively. Hence, fuzzy inference model can be used to identify the behaviour pattern the first 


year lapse rates of particular policy holder with 5% significant level. 


Keywords: First year lapse rate, Fuzzy inference, Fuzzy rule, Kolmogorov-Smirnov test, Lapse risk 
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The Remainder theorem 𝑓 𝑥 =  𝑥 − 𝑎 𝜙 𝑥 + 𝑓(𝑎)
 
is proved without making any assumption 


and it is applied to higher order Diophantine equations to present a simple proof for the Fermat’s 


last theorem for 𝑛 = 3, stated as that 𝑧3 = 𝑦3 + 𝑥3,  𝑥, 𝑦 = 1
 
has no non-trivial integer triples 


𝑥, 𝑦, 𝑧.
 
Considering the above equation for positive and negative integer values, without loss of 


generality, we assume that 𝑦 ≡ 0(𝑚𝑜𝑑 3) and let 𝑦 ≡ 0(𝑚𝑜𝑑 3𝑚 ) to find the Barlow relations and 


obtain 𝑔3 − 33𝑚−1𝑢3 − 3 = 2(𝑥 + 𝑦 − 𝑧) and 𝑥 + 𝑦 − 𝑧 ≡ 0 3𝑚𝑢𝑔 .
 


Obtaining the relation 𝑔3 − 3 − 33𝑚−1𝑢3 − 2 ∙ 3𝑚𝑢𝑔 = 0
 
and writing 𝑔 =  + 3𝑚−1𝑡 for some 


t, where  3, 𝑡 = 1, we get   + 3𝑚−1𝑡 3 − 2 ∙ 3𝑚𝑢  + 3𝑚−1𝑡 = 3 + 33𝑚−1𝑢3.  Then fix 𝑢, 𝑚 


of 𝑦 and look for integer 𝑔  for any . It follows that  + 3𝑚−1𝑡 must be a factor of 3 + 33𝑚−1 𝑢3
 


and the left-hand side vanishes when  = −3𝑚−1𝑡 This fact is illustrated using the Remainder 


theorem without substituting  = −3𝑚−1𝑡. By the remainder theorem −33𝑚−3𝑡3 + 33𝑚−1𝑢3 = 0,  


and it follows that  3, 𝑡 ≠ 1. So 𝑔3 − 33𝑚−1𝑢3 − 3 = 2(𝑥 + 𝑦 − 𝑧) is not satisfied by any integer 


𝑔 for any . Next, we change 𝑢, 𝑚 to different values and check for integer g for all integer . 


Following this procedure, we conclude that the Fermat’s equation is not satisfied by non-trivial 


integer triples 𝑥, 𝑦, 𝑧. 


Keywords: Fermat’s last theorem, Integer solutions, Remainder theorem 
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Goldbach’s strong conjecture is one of the oldest and well known unresolved problems and it 


states that any even number greater than two can be expressed as a sum of two primes, which 


has been checked numerically for even numbers up to 4.1017. Here, we have proposed an 


algorithm for the proof using elementary mathematics, which was checked for numbers 


exceeding fifteen digits.  


It should be noted that the representation of an even number as the sum of two primes can be 


done in many ways since the primes are abundant in the set of positive integers lying on the real 


line. Suppose that any positive even number is 2𝑛. The proof is trivial if 𝑛 is a prime. If n is not a 


prime, we choose 2𝑛 =  𝑛 − 𝑘 +  𝑛 + 𝑘 , where 𝑛 − 𝑘 = p1 and 𝑛 + 𝑘 = 𝑝2 are primes since the 


primes are in abundance.  


In case 1, when 𝑛 is even, 𝑛 can be expressed as, 𝑛 = 2𝑟1𝑝1
𝑟1𝑝2


𝑟2 ...𝑝
𝑟  using the fundamental 


theorem of Arithmetic. Then we write 𝑛 ± 𝑘 as 𝑛 ± 𝑘 = 2𝑟1𝑝1
𝑟1𝑝2


𝑟2 ...𝑝
𝑟 ± 1. 𝑞1


𝑠1𝑞2
𝑠2 … 𝑞𝑘


𝑠𝑘 , where 


𝑖 = 1, 2, … , ;  𝑗 = 1, 2, … , 𝑘 such that  𝑝𝑖 ,𝑞𝑗  are odd primes, 𝑟𝑖s are positive integers and 𝑠𝑗 s are 


non-negative integers.    


In case 2, when 𝑛 is odd, 𝑛 can be expressed as 𝑛 = 𝑝1
𝑟1 ...𝑝


𝑟 , and let 𝑘 = 2. 2𝑠1𝑞1
𝑠2 …𝑞


𝑠𝑘 . Then 


𝑛 ± 𝑘 = 𝑝1
𝑟1 …𝑝


𝑟 ± 2. 2𝑠1𝑞1
𝑠2 …𝑞


𝑠𝑘 . Next, we justify our algorithm using a simple example. 


Consider even 𝑛 = 100000, so that 𝑛 − 𝑘 = 25.55-1.37. 7 = 84691 is a prime and 𝑛 + 𝑘 =


25. 55 + 1. 37. 7 = 115309 is also a prime. Consider odd 𝑛 = 140625, and then also 𝑛 − 𝑘 =


56.32 − 2.19 = 140587 and  𝑛 + 𝑘 = 140663 are primes so that our algorithm works well for 


both odd and even integers. 


Keywords: Goldbach’s conjecture, Non-negative integers 
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Among many vector transmission diseases mosquito transmission diseases are serious problem 


for public health. In particular, mosquito transmission diseases frequently emerge and re-emerge 


in tropical and subtropical regions of the world. Dengue fever, Malaria and West Nile Virus are 


considered as mosquito transmission infectious diseases. As it is unexpected a definitive vaccine 


in near future especially for dengue fever, the best way to combat the disease transmission is to 


control the mosquito population. Therefore, it is important to pay attention on controlling winged 


stage mosquitoes as well as aquatic stage of mosquitoes. In this paper, a deterministic delayed 


infectious disease dynamic model among human and vectors with biological control method 


(predator-prey interaction) for aquatic stage of mosquitoes is proposed. The different equilibria of 


the model are derived with some conditions and their stability properties are discussed in-detail. 


The local stability and the global stability for some equilibria are addressed by using the 


characteristic equation and by applying well known comparison principle and LaSalle’s 


invariance principle, respectively. Further, using iteration technique and Method of Liapunov 


functional, it is shown that the endemic equilibrium of the model is globally attractive. At the 


end, numerical simulations obtained from MATLAB software for literature reported parameter 


values are presented to illustrate the validity of main results. 


Keywords: Global stability, Infectious disease, Iterative technique, Local stability, Time delay 
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Heat conduction can be modelled in various ways. The classical Fourier law as the constitutive 


relation between heat flux and temperature leads to the well-known classical parabolic heat 


equation. This model inhibits a prediction of infinite propagation of signals. The Cattaneo model 


is a remedy to overcome this drawback of the classical model, leading to a hyperbolic damped 


wave equation. Both models show similar effects in the properties of solutions, for example 


exponential stability in bounded domains or the same polynomial decay rates in unbounded 


domains. 


Considering additional elastic effects of the body under investigation, one is led to coupled 


thermoelastic systems. Our survey will investigate the impact of the different heat conduction 


model on solutions to such thermoelastic systems. It turns out, in part surprisingly, that the 


asymptotic behaviour (in time) of the solutions may significantly depend on the choice of the 


heat conduction model. This way, the question of the “right” model arises. We present a number 


of examples, and also we discuss the possibility of instability if one chooses delay systems to 


model the relation heat flux versus temperature. 


 
Keywords: Cattaneo Law, Delay System, Fourier Law, Heat Conduction, Thermoelasticity 
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FACTORS INFLUENCING TRAFFIC ACCIDENTS IN JAFFNA 
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Traffic accidents have become a very serious public health problem around the world. It was 


identified as one of the leading causes of the death and injury in Sri Lanka. Each year over 


40,887 road accidents occur in Sri Lanka, causing six fatalities every day, several hundred are left 


seriously injured, and some with lifelong consequences. Jaffna district is the northernmost region 


of the Island of Sri Lanka and it is now experiencing rapid economic growth after the civil war. 


This leads to a huge increase in motorization rate associated with rapidly expanding road 


construction. As a result, in recent years, the rate of occurrence of traffic accidents in Jaffna is 


increasing drastically. This motivated us to study the factors influencing the severity of the 


accidents in Jaffna. 


In this study, based on Jaffna police records, 692 accident cases were considered during the 


period 2010-2013. The variable “Accident severity” (Fatal/Non-fatal) is considered as a 


dichotomous response variable, and the factors Time, Location, Type of vehicle, Gender, License 


status, Cause of accident, and Type of accident are treated as influencing factors on the accident 


severity. The main focus of this study is to identify the most influential factors involved in 


accident severity.  Because of the binary nature of the response variable, we have used logistic 


regression approach for the analysis. After a series of categorical analyses were conducted, an 


independent variable “Type of vehicle” was identified as the most influential variable influencing 


the accident severity. The distribution of the variables related to “Type of vehicle” is presented 


along with a fitted model, which represents the explanation of observed association among 


variables. The Hosmer-Lemeshow test of goodness of fit (P-value = 1.0 > 0.05) suggests that the 


data fits the model well. Results from this study reveal that the fitted logistic regression model can 


be used for the safety improvements against the traffic accidents in Jaffna.  


Keywords: Accident severity, Influence factor, Logistic regression, Nature of accident 
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Stress-strain behaviour of polypropylene has changed with the thermal fatigue conditions. All 


materials inherently experience the thermal fatigue during the temperature fluctuation within the 


day and night. Mathematical model development on stress-strain behaviour under thermal fatigue 


conditions at different temperature and different exposures time becomes an interest of this study.  


Standard size dumbbell shaped samples were exposed to 80°C, 100°C, 120°C, 140°C and 


160°C temperatures for specified period of time (exposed time) and allowed to cool room 


temperature. Stress-strain cures were obtained after the thermal fatigue and the total area under 


the curve is calculated using MATLAB software. Parameters of stress-strain curve (yield point, 


elastic limit, plastic limit, young’s modules, braking strength) are used to divide the total area into 


the regular geometrical shapes and area under the curve is calculated as the total area of regular 


geometrical shapes of the curve. The ratio of the total area calculated using MATLAB to the total 


area calculated using the parameters is identified as a function of the temperature and exposed 


time. The maximum variation of this ratio is 65% to 95 % of initial values. This relationship is 


useful for further study the effect of thermal fatigue on mechanical properties and degradation 


characteristics (degradation states) of polypropylene. That means most of the cases above 


mentioned ratio is directly proportionate to degradation states. It implies, ratio is high, 


degradation state is also high for most of the cases. 


Keywords: Braking point, Elastic limit, Plastic limit, Young’s modules 
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In wind engineering, estimates of the largest wind gust that will occur at a given location over a 


specified period are required. It is important to identify the distribution of wind gust in 


determining the serviceability of buildings. This paper discusses the methods, Block Maxima 


(BM) approach and rthLargest Order Statistics (rLOS) approach to estimate the daily wind run (ms-1 


) for the years from 2008 to 2012 for Colombo District, Sri Lanka, obtained from the Department 


of Meteorology, Colombo, using the classical extreme value theory based on Generalized 


Extreme Value distribution and the limiting joint Generalized Extreme Value distribution. For 


these methods, monthly maximum average daily windrun and the r number of maximum average 


daily wind run in each month were considered respectively, and the method of Maximum 


Likelihood is used to estimate the parameters. From the results of Likelihood Ratio test, it is 


determined that the monthly maximum average daily wind speed fits well with the Weibull 


distribution. In the rLOS method, joint Generalized Extreme Value distribution was fitted to the 


rth largest average daily wind gusts with the value of r chosen as 5 by considering the stability of 


the parameter estimates, standard error of the parameter estimates, and the return level plot for 


different r varies from 2 to 10. Estimates of 50 and 100 year return levels and their confidence 


band obtained from BM approach were 10.83 (10.50, 11.56) ms-1 and 11.04 (10.50, 11.92) ms-1 


and from the rLOS method were 10.55 (10.01, 10.92) ms-1 and 10.99 (10.44, 1 1.53) ms-1. Also, 


both BM and rLOS method gave similar or comparable predictions of return levels and their 


confidence bands. These estimated return levels and their confidence bands could be useful to 


minimize the future damages to buildings and infrastructure for some extent. 


Keywords: Generalized extreme value distribution, rth Largest order statistics, Likelihood ratio 


test, Maximum likelihood estimation, Return level 
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In this study, we consider the Cauchy problem of the Euler-Maxwell system in  ℝ3. The Euler-


Maxwell system describes the dynamics of compressible electrons in plasma physics under the 


interaction of the magnetic and electric fields via the Lorentz force. Our purpose is to study the 


large-time behaviour of solutions to the initial value problem for the Euler-Maxwell system in ℝ3. 


This system verifies the decay property of the regularity-loss type (Ueda, Duan, Kawashima 


(2012)). Under smallness condition on the initial perturbation, we had already shown in (Ueda, 


Wang, Kawashima (2012)) that the solution to the problem exists globally in time and converges 


to the equilibrium state. Moreover we derived in (Ueda, Kawashima (2011)) that the 


corresponding convergence rate of the solutions. Under this situation, our next target is to derive 


the asymptotic stability of the stationary solution for the Euler-Maxwell system in  ℝ3. Supposing 


the suitable condition, we can construct the stationary solution and obtain that the corresponding 


asymptotic stability. 


The key to the proof of our main theorem is to derive a priori estimates of solutions by using the 


energy method.  


This talk is based on a joint work with Shuichi Kawashima (Kyushu University). 


Keywords: Asymptotic stability, Cauchy problem, Euler-Maxwell system, Large-time behaviour, 


Regularity-loss type 







Proceedings of the Wayamba University International Conference, Sri Lanka, 29 - 30 August 2014 


 


317 


 


AUTHOR INDEX
 


A 


Abdullahi, S.M. ..................................... 195 


Abesinghe, A.M.N.L. ............................ 175 


Abewickrama, J.H.G. ...............................61 


Abeygunawardana, D.I. ................ 176, 177 


Abeygunawardana, K.S.S. ..................... 129 


Abeykoon, A.M.H. ............................... 222 


Abeynayake, N.R. ........... 98, 190, 290, 300 


Abeynayake, P. ..................................... 220 


Abeysekara, M.M.N.P. ............................... 1 


Abeysekara, U.D.U.C. .......................... 178 


Abeysekera, N.N.R. .............................. 260 


Abeysinghe, D.C. ......... 243, 245, 269, 286 


Abeysinghe, G. D. ...................................62 


Abeysooriya, D.P. ...................................... 4 


Abeythunga, Susith .................................... 2 


Adikaram, K.K.L.B. .................................... 3 


Adikaram, N. ........................................ 282 


Adikari, A.M.P. ........................................97 


Ahmed, M.E. ......................................... 179 


Ajmal, A. .............................................. 208 


Akalanka, H.M.K. ................................. 180 


Akhtar, A.W. ......................................... 206 


Akol, Jancinta ....................................... 248 


Aluthwatte, A.H.L..M. ........................... 222 


Aluwihare, Y.C. .................................... 263 


Alwis, P.L.A.G. ..................................... 244 


Amarasingha, R.P.R.K. .......................... 246 


Amarasinghe, A.S. ..................................... 4 


Amarasinghe, G.D. ............................... 244 


Amarasinghe, K.G.A.P.K. ...................... 245 


Amarasinghe, S. .................................... 181 


Amarasinghe, W.V.T.D. ........................ 286 


Amirthagunanathan, S. ............................63 


Amuthenie, S. ..........................................89 


Andrahannadi, D.T. ................................... 3 


Anil, K.A. .............................................. 194 


Anjalee, G.H.I. ............................... 98, 277 


Annapoorani, R. ................................... 139 


Anton, K.A. ........................................... 182 


Anuranga, B.K.H.D ............................... 247 


Apio, Hellen ......................................... 248 


Appuhamy, P.A.D.A.N. ...........................52 


Arasaratnam, V. .................... 181, 200, 241 


Arivalzahan, S. ..................................... 298 


 


 


 


Ariyarathna, S.M.W.T.P.K. ....................... 95 


Arudchelvam, T. ...................................... 44 


Athauda, A.M.T.P. ................................. 277 


Athukorala, N.P. ...................................... 64 


B 


Baguma, Yona ....................................... 248 


Balakumar, S. ................................ 181, 200 


Balasooriya, A.H.K. ............................... 287 


Balasooriya, H. ...................................... 168 


Bamunuarachchige, T.C. ......................... 62 


Bandara, H.M.M.D. ................................. 98 


Bandara, R.B.M.L.S. .............................. 138 


Bandara, T.M.W.J. ................................... 28 


Bannahake, S. ........................................ 167 


Banumathi, P. ................................ 280, 281 


Benjamin, S.P. ................................... 64, 83 


Biyanka, H.A.Y. ..................................... 183 


Bodhika, J.A.P. ........................................ 45 


Bopitiya, D. ................................... 184, 233 


Bruce, A.A.A. .................................. 99, 100 


Bulankulama, S.W.G.K. ............................. 5 


Bulugahapitiya, V.P. .............................. 212 


Buttibwa, Mary ...................................... 248 


C 


Ceballos, Hernán .................................. 248 


Chalam, G.V. ........................................ 101 


Chamika, W.A.S. ................................... 185 


Chamikara, M.A.P. ................................ 296 


Chandima, P.K.T. .................................... 47 


Chandrarathna, G.H.E. .......................... 222 


Chandrasekara, A. ................. 186, 187, 213 


Chandrasekharan, N.V. ......................... 284 


Chandrasena, P.H.N.J. ............................... 6 


Chathurani, G.D.G. ............................... 288 


Chen, D. ............................................... 155 


Chen, K.S. ............................................. 202 


Clayton, C.I. ............................................ 64 


D 


Dahanayaka, B.A. .................................. 249 







Proceedings of the Wayamba University International Conference, Sri Lanka, 29 - 30 August 2014 


 


318 


Dahanayake, K.D.C. ............................. 188 


Dahanayake, N. .... 250, 264, 265, 266, 267 


Dahdouh-Guebas, F. ............................... 78 


Damayanthi, M.M.N. ............................ 272 


Daugelaite, J. ........................................ 186 


Dayananda, T.G. ........................... 255, 288 


Dayarathne, A. ........................................ 62 


Dayathilaka, D.K.M.M. ............................. 7 


De Croos, M.D.S.T. ............................... 211 


De Mel, L.M.S. ........................................ 65 


De Silva, C.M.S.P. ................................... 47 


De Silva, M.T.T. .................................... 102 


De Silva, P.M.C.S. ................................. 275 


De Silva, S.K.D.U. ..................................... 8 


De Silva, Tara .......................................... 82 


De Silva, W. T. M. ................................ 103 


De Silva, W.H. ...................................... 251 


De Zoyza, G.N. .................................... 194 


Debarawatte, R.D.N. ............................. 289 


Dedicova, B. ......................................... 270 


Deegahawature, M.M.D.R. ....................... 9 


Dematagoda, N.O. .................................. 92 


Dematawewa, C.M.B. ................... 230, 239 


Deshapriya, R.M.C. ............................... 215 


Devadawson, C.G. ................................ 189 


Dhammika, K.A.S. ......................... 104, 135 


Dhanasekara, D.M.J.N. ......................... 201 


Dhanuranga, K.A.M. ............................... 10 


Dharmaratna, W.G.D. ............................. 45 


Dias, G.K.A. ............................................ 12 


Dilanthi, M.G.S. .................................... 119 


Dilrukshi, A.L.R.N. .................................. 11 


Dilrukshi, H.N.N. ......................... 188, 216 


Dilrukshi, M.G.M. ................................. 126 


Dilrukshi, M.K.S. ........................... 252, 256 


Dissanayake, A.T. ................................... 13 


Dissanayake, D.M.J.C. ............................ 62 


Dissanayake, D.M.L.S. .......................... 289 


Dissanayake, D.M.N.R. ........................... 12 


Dissanayake, K.D.D.N. ........... 1, 37, 38, 43 


Dissanayake, M.A.K.L. ............................ 46 


Dissanayake, N.P. ........................... 78, 273 


Divisekera, D.M.W.D. .......................... 236 


Dunuwille, S.W.M.B. ............................ 224 


Durrani, A.Z. ......................................... 206 


E 


Edirisinghe,  C.M. ................................... 15 


Edirisinghe, D.P.D.S. ............................ 277 


Edirisinghe, J.C. ...................... 66, 105, 133 


Edirisinghe, U. ...................... 218, 232, 239 


Eeswaran, R. ......................................... 253 


Egodawatta, W.C.P. .................................. 6 


Ekanayaka, E.M.S. ................................. 106 


Ekanayake, D.R. .................................... 260 


Ekanayake, E.M.P. ................ 293, 309, 310 


Ekanayake, S. ........................................ 180 


EuiSoo, K. ............................................. 208 


F 


Fairoz, M.F.M. ................................ 70, 185 


Fernando, A.K.U.I. ................................ 107 


Fernando, A.P.S. ................... 105, 106, 229 


Fernando, A.W. .................................... 240 


Fernando, E.S.A. ................................... 108 


Fernando, L.A.P.H. ................................. 14 


Fernando, L.P.S.K. .................................. 95 


Fernando, M.N.S. ................................... 15 


Fernando, P. ......................................... 217 


Fernando, U.M.C.M.............................. 190 


Fernando, W. ........................................ 203 


Fernando, W.C.D.K. ............................... 84 


Fonseka, M.M. .............................. 109, 110 


Fulmante, B.M. ....................................... 16 


G 


Gaikwad, S.M. ...................................... 191 


Gajanayake, B. ..................................... 254 


Galagedara, L.W. .................................. 246 


Galhena, B.L. ........................................ 128 


Gamage, D.M. ...................................... 271 


Gamage, M.K.W. .................................. 192 


Gamage, Mohan M. ................................ 67 


Ganewatta, G.K.H. ............................... 136 


Gimhani, D.R. ...................................... 249 


Ginigaddara, G.A.S. .............................. 183 


Godbole, B.M. ........................................ 68 


Gonapinuwala, S.T. .............................. 240 


Gopura, S.C. ........................................... 69 


Guluvita, S.P. .................................... 25, 86 


Gunarathna, W. A. ............................... 294 


Gunaratne, D.M.A. ............................... 236 


Gunaratne, L.H.P. ................................. 234 


Gunaratne, Y.M.C. ........................ 111, 165 


Gunasekara, D. ..................................... 237 


Gunasekara, D.P.S.C. ............................. 17 







Proceedings of the Wayamba University International Conference, Sri Lanka, 29 - 30 August 2014 


 


319 


Gunasekara, S. R. W. ............................ 255 


Gunasekera, G.G.E.M. .............................70 


Gunasena, A.R.C. ................................. 220 


Gunathilake, I.M.I.S.B. ......................... 185 


Gunathilake, K.A.Y.S. ........................... 112 


Gunawardane, M.M. ...............................61 


Gunawardhana, L.M.A.P. ........................71 


Gunesekara, R.P.T.H. ..............................39 


Gunesekera, L.R.A. ..................................18 


Guo, S. ................................................. 311 


Gupta, V.K. ........................................... 210 


H 


Habaragoda, B.S. .............................. 11, 18 


Halwatura, S. ...........................................19 


Hamigah, S. .............................................20 


Harkess, Richard L. ..................................58 


Hassan, A.L.I. ....................................... 193 


Hearth, H.M.L.G.M.P. .......................... 194 


Heather, H.J. ......................................... 208 


Heberle-Bors, Erwin .............................. 248 


Hemamali, K.K.G.U. ............................. 255 


Hemantha, K.A.A.D.T. .......................... 176 


Hembade, A.S. ..................................... 191 


Herath, G.B.B. .........................................91 


Herath, H.M.A.S.K. ............................... 121 


Herath, H.M.D.K. ....................................24 


Herath, H.M.H.M ................................. 113 


Herath, H.M.L.K. .................. 105, 295, 297 


Herath, H.M.T.N.R. ................................... 5 


Herath, H.M.T.U. ................................. 238 


Hershey, Clair ....................................... 248 


Hettiarachchi, M. .................................. 241 


Himanda, H.L.C. .......................... 252, 256 


Howden, M. ................................. 230, 246 


I 


Ibrahim, B.U. ........................................ 195 


Idris, M. ................................................ 206 


Ijaz, M. ................................................. 206 


Illawathura, T.M.N.B. ........................... 257 


Illeperuma, G.D. ......................................21 


Inoka, K.P.I. .......................................... 250 


Ishan, M. .............................................. 263 


Isidahomen, C.E. ................................... 196 


Isthikar, M.A.M. .......................................72 


J 


Jamba, L. ............................................... 166 


Janaththani, P. ....................................... 224 


Jayakody, D.S. ....................................... 199 


Jayakody, J.A.D. .................................... 258 


Jayamanne, S.C. .................................... 207 


Jayamanne, V. S. ................................... 255 


Jayampathi, E.K. .................................... 126 


Jayaneththi, R. ....................................... 114 


Jayarathne, D.L. ....................................... 61 


Jayasekara S. .......................................... 307 


Jayasena , D.M. ................................. 30, 31 


Jayasena, K.P.N. ...................................... 22 


Jayasinghe, C.V.L. ......... 189, 197, 219, 226 


Jayasinghe, G.W.D.K. ............................ 259 


Jayasinghe, J.M.P.K. ....................... 193, 211 


Jayasinghe, N.M.A. ................................ 115 


Jayasooriya, L.J.P.A.P. ... 178, 188, 216, 222, 


238 


Jayasundera, J.M.N.H. ............................. 73 


Jayathilaka, G.A.S.S. ................................ 74 


Jayathilake, A.A.C.A. ............................. 296 


Jayathilake, P. M. B. .............................. 160 


Jayatissa, L.P. ................................... 78, 273 


Jayawardana, B.C. ................................. 217 


Jayawardana, K.D.N. ............................. 116 


Jayawardana, N.W.I.A. .......................... 233 


Jayawardena, N.N. ................................ 283 


Jayaweera, B.P.A. .......................... 183, 188 


Jayaweera, N. .......................................... 47 


Jaykody, B.G. .......................................... 23 


Jaysinghe-Mudalige, U.K. ...................... 105 


Jeewantha, G.K.C. ................................. 127 


Jeewanthi, P.W. ..................................... 297 


Jemziya, M.B.F. ..................................... 198 


Jesukumar, S. ......................................... 117 


Jia, S. ..................................................... 202 


Jinadasa, K.B.S.N. .................................... 91 


Jun-biao, Zhang ..................................... 291 


K 


Kalaipriya, J. .................................. 117, 118 


Kalansuriya, D.A.S.D. ............................ 119 


Kalpage, C.S. ........................................... 74 


Kaluarachchi, I.P. .................................. 120 


Kalupahana, R.S. ................................... 222 


Kalyani, H.P. ......................................... 199 


Kamaral, L.C.J. ....................................... 251 







Proceedings of the Wayamba University International Conference, Sri Lanka, 29 - 30 August 2014 


 


320 


Kananke, T.C. ....................................... 182 


Kandeepan, K. ....................................... 200 


Kanisda, R. ............................................ 298 


Kankure, K.B. .......................................... 68 


Karunakaran, R. ....................................... 85 


Karunarathna, M.A.A. ............................. 10 


Karunarathna, R.D................................... 24 


Karunarathne, E.A.C.P. .................. 8, 40, 41 


Karunarathne, G.M.C.R. ........................ 176 


Karunarathne, P.D.I.K. ............................ 25 


Karunaratne, W.A.I.P. ............................. 93 


Kasthuri Arachchi, C. ............................ 121 


Kaumal, Migelhewa N. ....................... 2, 67 


Kawuki, Robert S................................... 248 


Kelaniyangoda, D.B. ..................... 260, 261 


Kennedy, F.B. ........................................ 122 


Khatibi, Ali ................................................ 5 


Kirushanthy, K. ...................................... 123 


Kobayashi, T. ........................................ 299 


Kodikara, K.A.S. .............................. 78, 273 


Kodithuwakku, S.P. ............................... 224 


Koedam, N. ............................................. 78 


Konarasinghe, K.M.U.B. .......................... 75 


Konarasinghe, W.G.S. ........................... 300 


Kottearachchi, N.S. ....................... 249, 268 


Krishantha, G.D. ................................... 287 


Krishnakumar, S. ..................................... 34 


Krishnappriya, K. ................................... 231 


Kuhanesan, S. ................................... 26, 53 


Kulatunga, A.K. ..................................... 291 


Kumara, U. E. S. .................................... 166 


Kumara, W.G.S.S. ................................... 85 


Kumarasinghe, H.K.M.S. ....................... 259 


Kumarasinghe, P.J. ................................ 149 


Kumarasinghe, W.M.S.B. ........................ 27 


Kumari, H.L.M. ....................................... 27 


Kumari, J.A.P. ........................................ 125 


Kumari, K.D.D. ..................................... 187 


Kumari, R.M.C. ..................................... 124 


Kuruppuarachchi, K.A.J.M. .................... 262 


Kuruppuarachchi, S.U. .......................... 262 


L 


Lakmal, K.D. ......................................... 126 


Lakmali, E.M.P. ..................................... 201 


Lakmali, M.B.D. .................................... 224 


Lakshman, P.L.N. .......................... 192, 203 


Lelwala, R.V. ......................................... 263 


Li, Chongguang .................................... 150 


Li, X. ..................................................... 202 


Liyanage, A.H.L.R.N. ............................ 279 


Liyanage, C. .......................................... 241 


Liyanage, D.M. ..................................... 129 


Liyanage, G.I.M ...................................... 76 


Liyanage, M.G.S. .................................. 272 


Liyanage, P.D.H. .................................. 127 


Liyanage, R. .......................................... 217 


Loganathan, P. ........................................ 77 


M 


Ma, W. ................................................. 311 


Madarasinghe, S.K. ................................. 78 


Madhujith, W.M.T. ...... 178, 184, 214, 227, 


233, 238 


Madhumani, A.M. ........................ 128, 129 


Madhushani, P.A. ......................... 264, 265 


Madhuwanti, I.L.A. ............................... 261 


Madugalla, K.K. ...................................... 79 


Maduranga, P.A.S. ................................ 203 


Madurapperuma, B.D. .......................... 262 


Madusanka, P.H.G.K. ........................... 308 


Magambo, Stephen ............................... 248 


Magana-Arachchi, D.N. ........................ 284 


Mahalekam, M.L.P.K. ........................... 204 


Mahendran, T. ...................... 198, 205, 228 


Mallika, J. K. ......................................... 130 


Manawadu, I.P. ..................... 250, 266, 267 


Manawansha, Y.M.B.A. ........................ 154 


Marambe, B. ................................. 230, 246 


Marasinghe, M.M.D. ......................... 28, 49 


Masakorala, K. ........................................ 80 


Mehmood, K. ........................................ 206 


Mendis, K.D.T. ....................................... 47 


Mendis, M.B.K. ....................................... 29 


Mendis, M.S.S. ...................................... 105 


Menunika, H.L.M. .................................. 30 


Mohotti, S.N.K. ..................................... 251 


Mowjood, M.I.M. ................................... 91 


Mudannayake, D.C. .............................. 175 


Mudugamuwaarachchi, M.P. ................ 204 


Mumthaj, C.I. ....................................... 207 


Munasinghe, D.M.S. ............................. 220 


Munasinghe, J. ...................................... 306 


Munasinghe, P.H.R.R.P.K. .................... 131 


Munasinghe, P.K.S. ............................... 113 


Murakawa, H. ....................................... 301 







Proceedings of the Wayamba University International Conference, Sri Lanka, 29 - 30 August 2014 


 


321 


Muraleetharan, S. ................................. 268 


Murty, T.N. ........................................... 101 


Musa, B. M. .......................................... 132 


Mustafa, H. ........................................... 208 


N 


Nadi Thamali, E.D. ..................................50 


Nagahawatta, S.C. ................................ 148 


Naidu, A. D. ......................................... 148 


Nakamura, M........................................ 302 


Nakamura, T. ........................................ 303 


Nanayakkara, G.J.M.............................. 209 


Nanayakkara, L.D.J.F. ..............................57 


Nanayakkara, M.S. ................................ 154 


Nanthakumaran, A. .................................88 


Narayana, N.M.N.K. ............................. 210 


Nasir, H. M. .......................................... 294 


Navaratne, C.M. ........................................ 3 


Nidumolu, U. ............................... 230, 246 


Nilojitha, T. .......................................... 211 


Nimanthika, L.D.M. .............................. 133 


Niranjala, S.A.U. .................................. 134 


Nishanthan, Y. ...................................... 239 


Nishibata, S. ......................................... 304 


Nishihara, K. ......................................... 305 


P 


Padmasiri, M.K.D. ................................ 135 


Pallawala, P.A.P.M. .................................81 


Pallegedara, A. .......................................... 7 


Panchanatham, N. ................................ 140 


Paranamana, N. .................................... 212 


Pathirage, K.P.D.A. ............................... 213 


Pathirage, M.V.S.C. ..................................85 


Pathiraja, M.S. ...................................... 306 


Pathirana, H.P.A.V. ..................................31 


Pathirana, M.M. .................................... 136 


Pelpola, S. W. ....................................... 214 


Peratheepan, P. ........................................20 


Perera, A.A.F.L.K. ................................. 245 


Perera, A.A.I. ........................................ 296 


Perera, A.J.D. ...........................................78 


Perera, B.B.U.P. .................................... 310 


Perera, D.A.M. ....... 36, 105, 107, 112, 137, 


138, 142, 156, 162, 243, 269 


Perera, H.R. .............................................19 


Perera, K. ...................................... 307, 315 


Perera, K.L.N. ....................................... 251 


Perera, K.V.U.S. .................................... 216 


Perera, M.D.N. ...................................... 215 


Perera, N. .............................................. 214 


Perera, O.D.A.N. ........................... 219, 221 


Perera, O.S. ........................................... 217 


Perera, P.A.C.T. ..................................... 218 


Perera, P.I.P. .......................................... 270 


Perera, P.K. ........................................... 237 


Perera, S.S.N. .......................... 92, 308, 314 


Perera, U.P.S. .......................................... 69 


Perkins, Andy D. ..................................... 58 


Piratheepan, S. ...................................... 219 


Piyadasa, R.A.D............................. 309, 310 


Piyaratne, M.K.D.K. ................................... 3 


Piyasoma, B. ............................................ 82 


Ponmani, R. .......................................... 139 


Prabaharan, T. ....................................... 140 


Prabodanie, R.A.R. .................................. 52 


Pradeep, B.G.S.A ................................... 311 


Prasadi, V.P.N. ...................................... 221 


Prashantha, M.A.B. ................................ 314 


Prathapasinghe, G.A. .... 176, 178, 188, 216, 


222 


Pratheepan, T. ......................................... 51 


Pratheesh, N. ................................... 32, 141 


Preethikumara, M.H.W.L.I. ................... 271 


Premarathne, J.M.K.J.K. ......................... 220 


Premarathne, J.M.W. ............................... 33 


Prematilake, K.G. .................................. 272 


Pretheeba, P. ................................. 139, 169 


Priyadarshani, C. ................................... 273 


Priyadarshani, K.V.P.I. ........................... 221 


Priyantha, G.D.A. .................................... 82 


Priyashantha, K.G. ................................. 102 


Priyatharsan, U. ....................................... 34 


Puhambugoda, T.K. ............................... 222 


Punyawardena, R. ......................... 230, 246 


Pushpamali, N.N.C. ................................ 35 


Q 


Qing, Ping ....................................... 56, 150 


R 


Racke, R. ............................................... 312 


Radampola, K. ....................................... 212 


Ragel, F.C. ............................................... 20 


Rahanan, S. ........................................... 223 


Rajaguru, R.B.W.A.M.D.B ..................... 137 







Proceedings of the Wayamba University International Conference, Sri Lanka, 29 - 30 August 2014 


 


322 


Rajapakse, R.L.T.N. ............................... 110 


Rajapakse, R.P.N.P. ............................... 213 


Rajapakse, R.P.V.J. ................................ 238 


Rajapakse, S. ......................................... 224 


Rajapaksha, P.I. ..................................... 224 


Rajapaksha, R.M.G.N. ........................... 225 


Rajapaksha, R.W.P.M .............................. 63 


Rajasinghe, R.H.N.A. ............................ 142 


Rajendran, M. ......................................... 90 


Rajeshwaran, N. .................................... 143 


Ramanayaka, A.R.N.D. ........................... 94 


Ramawickrama, J. ................................. 108 


Rameskaran, M. .................................... 278 


Ranadheera, R.D.C.S. ............................ 106 


Ranadheera, S. ...................................... 233 


Ranagalage, A.S. ................................... 274 


Ranasinghe, C.S. ................................... 245 


Ranasinghe, D.K. .............................. 37, 38 


Ranasinghe, M.K. .................................. 175 


Ranasinghe, R.A.S.L. ............................... 36 


Ranasinghe, R.M.S.B.K. ................. 176, 177 


Ranasinghe, S.L. .................................... 287 


Ranasinghe, T.K.G.P. ............................ 144 


Ranasinghe, U.G.S.L. .............................. 83 


Ranathunga, N. ..................................... 192 


Ranathunge, N.P. .......................... 259, 271 


Ranawaka, T.P. ..................................... 293 


Ranawake, A.L. ..................................... 250 


Ranaweera, B. ....................................... 290 


Ranaweera, P.D.C. .................................. 39 


Ranaweera, R.R.M.C.B. ......................... 226 


Randeniya, T.D. .................................... 144 


Ranjani, R.P.C. ...................................... 143 


Rao, P.S. ............................................... 170 


Rathanasiri, R.A..................................... 145 


Rathnaweera, R.R.N.T. .......................... 146 


Rathnayaka, R. M. K. T. ......................... 147 


Rathnayaka, R.M.K.T. ............................ 148 


Rathnayake, I.V.N. .................................. 61 


Rathnayake, J.A. ...................................... 40 


Rathnayake, K.M. .................................. 223 


Rathnayake, R.M. .................................. 129 


Ratnasekera, D. ............................. 252, 256 


Reddy, K. R. .......................................... 254 


Renuraj, S. ............................................ 313 


Riaz, M.T. ............................................. 206 


Rizlia, V. ............................................... 227 


Rohitha, L.P.S ........................................ 314 


Rosairo, H.S.R. ...................................... 257 


Rupasinghe, T.D. .................................... 13 


S 


Sabir, A.J. .............................................. 206 


Sachitra, K.M.V ..................................... 149 


Sakeena, M.H.F. ..................................... 42 


Salgadoe, A.S.A. ........................... 260, 261 


Samanmali, M.A.G.D. .......................... 275 


Samarakone, S.M.D.S.B. ....................... 261 


Samarakone, T.S. .................................. 230 


Samarakoon, M.B. .................................. 84 


Samaranayake, A. ................................... 85 


Samarasighe, W.L.G. ............................ 249 


Samarasinghe, K. .................................. 180 


Samarasinghe, K.P. ................................. 41 


Samarasinghe, W.L.G. .......................... 263 


Samaraweera, G.C. ............................... 150 


Samarawickrama, D. ............................. 151 


Samita, S. .............................................. 295 


Sampath, D.S. ......................................... 86 


Sampath, V.R. ....................................... 151 


Sandanayake, S.D.D. ............................ 138 


Sangakkara, U.R. .................................. 253 


Sangarandeniya, Y.M.S.W.V. ................ 152 


Sangheetha, S. ...................................... 219 


Sanjeewa, W.S. ..................................... 153 


Sanjeewani, G.G.D. .............................. 154 


Sanjeewani, N.A. .................................... 42 


Sarangi,  S.A.U. ...................................... 43 


Saranyah, K. .......................................... 228 


Satharasinghe, D.A. ...................... 220, 222 


Sathiyaseelan, V.................................... 276 


Sathiyaseelan, Viviyan ............................ 87 


Satkunananthan, N. .............................. 313 


Schmidli, A. .......................................... 253 


Semasinghe, D.M. ................................ 132 


Senadeera, P.L.A. .................................. 229 


Senadheera, R.U.K. ................................. 44 


Senanayake, S.G.J.N. .................... 266, 267 


Senevirathna, H.M. ............................... 156 


Senevirathne, J.A. ................................. 277 


Senevirathne, T.M.T.L. .......................... 222 


Senevirathne, W.A.R. ................... 116, 173 


Seneviratna, D.M.K.N. .......................... 155 


Sethunga, S.M.N. .................................... 45 


Shahidi, F. ............................................ 186 


Shajitha, S.H. ........................................ 315 


Shand, P.J. ............................................ 197 







Proceedings of the Wayamba University International Conference, Sri Lanka, 29 - 30 August 2014 


 


323 


Shanthini, R. ............................................59 


Sheham, A.M. ............................... 157, 158 


Shuhua, H. ........................................... 160 


Silva, G.L.L.P. ............................... 230, 246 


Silva, K.D.R.R. ...................... 105, 209, 231 


Siraj, K.G.M.I.I.M.....................................72 


Sirisena, D.N. ....................................... 263 


Siriwardana, A.N. ................................. 230 


Sivahar, V. ...............................................27 


Sivakanesan, R. ..................................... 217 


Sivanathan, K. ..........................................46 


Sivashanthini, K. ................................... 232 


Sivaskaran, T......................................... 159 


Somawathi, K.M. .................................. 227 


Sonstegard, T.S. .................................... 208 


Sooriyapathirana, S.D.S.S. ............ 224, 263 


Soundararajah, Q.Y. ................................46 


Srikrishnah, S. ....................................... 278 


Srivijeindran, S. .................................... 219 


Sriyani, G.T.W. ..................................... 161 


Subasinghe, L.U.......................................47 


Subasinghe, N.D............................... 28, 49 


Subawikrama, S. ................................... 257 


Subodinee, A.A.M. ............................... 201 


Suganniya, W. .........................................88 


Sugathapala, B.K. .................................. 162 


Sugirtharan, M. ................................. 89, 90 


Sumanasekara, S.L. ..................................92 


Sun, C.D. .............................................. 202 


Sundarabarathy, T.V. .................... 218, 225 


Suntharalingam, R. ..................................48 


Suresh, T.S. ........................................... 237 


Suriyaarachchi, N.B. ......................... 28, 49 


Suriyagoda, L.D.B. ................................ 246 


Suriyakula, C.S. ................................ 28, 49 


Susantha, A.L. ....................................... 144 


Sutharsan, S. ......................................... 278 


T 


Tennakoon, W.D.N.S.M. ...................... 163 


Thamilini, J. .......................................... 231 


Thammitiyagodage, M.G. ........................85 


Tharindra, K.A.D.M. ............................. 222 


Tharishanan, N. .................................... 279 


Tharmine, N. ........................................ 232 


Thavakumar, D. .................................... 164 


Thayaparan, A. ........................................51 


Thevamaran, R. .......................................59 


Thilakaratne, P.M.C. ........................ 99, 100 


Thilani, M.D.D. ....................................... 52 


Threemanna, T.H.M.S. .......................... 165 


Thuseethan, S. ......................................... 53 


Tian, G.L. ...................................... 109, 110 


Tugume, Arthur K. ................................. 248 


U 


Udawatta, S.L. ......................................... 25 


Udayakantha, P.M.A.K. ........................... 86 


Udugama, J.M.M. .................................. 105 


Udyantha, G.A. ....................................... 62 


Ueda, Y. ................................................ 316 


Umashankar, S. ....................................... 16 


Upananda, W.A. ................... 166, 167, 168 


V 


Varathan, N. .................................. 298, 313 


Vasantharuba, S. ............................ 280, 281 


Venkatapathy, R. ................................... 169 


Vidanaarachchi, J.K. .............................. 217 


Vidanagama, V.G.T.N. ...................... 54, 55 


VijayaRatnam, N ................................... 170 


Vithanage, I.K. ....................................... 282 


Vivehananthan, K. ................................... 63 


W 


Waisundara, V.Y. .................................. 283 


Wajira, Ven.K. ....................................... 171 


Walallawita, U. ..................................... 187 


Walallawita, W.K.U.S. .......................... 233 


Walgama, K.S. ......................................... 59 


Walisinghe, B.R. .................................... 234 


Walter, A. .............................................. 253 


Wanasundara, J. .................................... 197 


Wanigatunge, R.P. ................................. 284 


Wanniarachchige, M.K. ......................... 127 


Warunasinghe, A.A.A.I. ......................... 235 


Warunasinghe, W.A.A.I................. 236, 285 


Watawana, M.I. ..................................... 283 


Wathugala, D.L. .................................... 274 


Wattegama, W.G.E.J. ............................... 56 


Wedzony, Maria ................................... 248 


Weerabahu, W.M.S.K. ............................. 57 


Weerakkody, W.J.S.K. ........................... 286 


Weerakoon, G.M.P.R. ............................. 91 


Weerakoon, K.C. ................................... 238 


Weerakoon, W.A.S.S. ............................ 237 







Proceedings of the Wayamba University International Conference, Sri Lanka, 29 - 30 August 2014 


 


324 


Weerasinghe, K.G.G. ............................ 115 


Weerasinghe, K.M.S. ............................. 287 


Weerasinghe, K.S. ................................... 58 


Weerasinghe, Kanchana S. .................... 254 


Weerasooriya, W.M.R.B ....................... 172 


Weerathilake, W.A.D.V. ....................... 190 


Wei, Jianguo ......................................... 147 


Weththasinghe, P. ................................. 217 


Wickramaarachchi, W.P.T.M. ................. 92 


Wickramasinghe, A.T.P. .......................... 69 


Wickramasinghe, W.M.P.M. ................... 11 


Wickramasinghe, Y.M. .......................... 106 


Wickremasinghe, E.S. ............................ 239 


Wicramasinghe, Y.M. ............................ 229 


Wijayagunawardane, M.P.B. ................. 224 


Wijayanayake, A.N. ................................ 50 


Wijayanayake, W.M.J.I. .............. 14, 17, 48 


Wijenayake, W.M.H.K. ......................... 240 


Wijerathne, W.D.C.C. ............................. 59 


Wijeratne, M.A. .................................... 244 


Wijeratne, V. ......................................... 204 


Wijesekara, R.G.S. ................................ 194 


Wijesekara, W.R.D. .............................. 288 


WIjesinghe, D.G.N.G. .......................... 227 


Wijesinghe, D.P. ................................... 173 


Wijesinghe, S.A.E.C. ................. 81, 93, 289 


Wijesinghe, W.A.S. ................................ 23 


Wijesuriya, W. ...................................... 105 


Wijesuriya, Wasana ...................... 295, 297 


Wijethilka, L.C. ..................................... 287 


Wijetunge, P.M.A.P.K. .......................... 290 


Wijewardana, D.S.R. ................................ 3 


Wijewardhana, H.M.P. ........................... 94 


Wijeweera, W.P.S.N. ............................ 216 


Withanage, N.S. ................................... 279 


Wu, H.S. ............................................... 202 


Wu, Xian-rong ...................................... 291 


Y 


Yakandawala, D. .................................. 282 


Yakandawala, K. ........... 65, 73, 81, 93, 289 


Yan, Y.Y. ............................................... 202 


Yao, J. ..................................................... 80 


Yapa, P.I. .............................................. 285 


Yoganathan, T. ...................................... 241 


Yogarajah, K. ........................................ 271 


Z 


Zhang, J.K. ............................................ 202 


Ziyath, A.M.M. ....................................... 95 


 





