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IRSUWU 2018

Uva Wellassa University (UWU), which has engraved unique fea-
tures in Sri Lankan higher education sector, leads the theme of value
addition to national resource base. Taking the pride in producing
well-rounded graduates to the nation, UWU has developed innovative
solutions to bridge the gaps in the knowledge among undergraduates
through research and technology, while contributing to the national
economic development.

The 2" International Research Symposium under the theme of
“Emerging Technologies for an Innovative Green Economy” is the pin-
nacle event that encourages researchers to discuss, share and dissemi-
nate research findings where intellectualities actively engaged in keep-
ing footprints in the journey of Sri Lanka’s sustainable development
and regaining economic prosperity.

For IRSUWU 2018, six hundred and forty one (641) abstracts were
received from local and international researchers including countries
such as India and Korea. The abstracts underwent a thorough re-
viewing and editing process resulting in only 274 oral and 146 poster
presentations, respectively under the following tracks.

e Animal Science and Crop Production Technology
e Aquaculture and Fisheries

e Biotehnology and Bioprocess Technology

e Computing and Information Sciences

e Economics and Statistics

e Entrepreneurship and Management

e Environmental Science

e Food Science and Technology

e Hospitality, Tourism and Event Management
e Humanities and Social Sciences

e Material and Mineral Sciences

e Mechanical Engineering and Mechatronics
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Prof. Ajith De Alwis, Chairman, COSTI, Ministry of Science,
Technology and Research has been invited as the Guest of Honour
of the IRSUWU 2018 and will speak on “Nature-The Final Fron-
tier”. Prof. Girish Nath Jha (India), Prof. L.C.De Silva (Brunei) and
Prof. Shireen Assem (Egypt) are going to deliver keynote speeches on|
“Smart Homes, Internet of Things and Leading to Internet of Trees”,
“India’s Diversity: Challenges for Big Linguistic Data and Language
Informatics”, “Molecular Breeding and Genome Editing: Modern Op-
portunities for Food Security”, respectively in the inaugural session
that will be chaired by Prof. Ajith de Alwis.

There will be 12 parallel technical sessions with both oral and
poster presentation sessions after the inaugural session on the Day 1
till 5.30 pm. Technical sessions will be followed by the Cultural Show|
together with the Symposium Dinner. Technical sessions will continue
till 12.00 pm on the Day 2 followed by the Workshop on “Market Your
Research Output through IPR & Commercialization” by Dr. Thamara|
S. Dias, Additional Director, National Science Foundation, Sri Lanka|
and Dr. Manjula Sandirigama, Senior Lecture, Faculty of Engineering,
University of Peradeniya.

The Closing Ceremony of IRSUWU 2018 will be held in the evening
of February 2, 2018 where the best presenters from both oral and
poster sessions in each track will be awarded. Also, Scientific Awards
for the selected academic staff will be granted considering their contri-
bution in research. Four academics of Uva Wellassa University repre-
senting each faculty will deliver talks on their resent research findings
at the Closing Ceremony. This session will be chaired by the Vice
Chancellor of Uva Wellassa University.
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Chancellor’s Message

I wish you all the success in this promising
gathering of scholars and their futuristic think-
ing on the 27¢ International Research Sym-
posium 2018 (IRSUWU 2018) on “Emerging
Technologies for an Innovative Green Econ-
omy”.

Ignorance leads towards darkness, while
knowledge leads towards enlightenment. Know-
ing and sharing the knowledge enable the con-
tinuation of sustainable development of human
journey toward the ultimate livelihood of the
human existence.

The 2"¢ International Research Symposium 2018 (IRSUWU 2018)
brings scholars together to share knowledge, the knowledge which en-
hances the pathways of the very existence of mankind.

The Causality is universal; understanding the truth behind lying
causes and interconnected results would bring the conscience into con-
sciousness. There will be no exclusions no matter what tangible or
intangible, animate or inanimate, waves or particles, energies or mat-
ters, what so ever the form it represents through formation or transfor-
mation, subjective or objective, factual revelation of these compound
relationships and their disclosure is research.

Standardization of research work is inevitable; Reliability and va-
lidity of any research work is crucial and it must be contextual time
bound and ethical in all considerations. Researcher must acknowl-
edge the existing literature recognizing the intellectual contributions
genuinely. Systemic approach and methodological elaborations must
be well-defined. Altogether, uncertainty has to be accepted in low-
est arithmetic by statistical applications. These concealed hard-works
should not be suppressed. They must be expressed in appropriate
forums to make others enlightened.

The Symposium is the knowledge sharing platform of scholars. It
is a remarkable event of academic endeavours.
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Uva Wellassa University being the centre of excellence for value ad-
dition to national resource base an iconic academic institution among
the university culture. I take this opportunity to express my bliss
to the Vice Chancellor, Academic Staff, Non-academic staff, and the
researchers in up bringing this academic forum.

Most Venerable

Bengamuwe Sri Dhammadinna Nayake Thero
Chancellor

Uva Wellassa University




Vice Chancellor’s Message

It is a great honour and privilege for me
to send my earnest greetings to the IRSUWU
2018, organized by the Uva Wellassa University|
(UWU).

International Research Conferences are
great opportunities not only for researchers and
scientists, but also for students, policy makers
and other stakeholders as well. International
Research Conferences provide a great opportu-
nity to connect with the participants from dif-
ferent perspectives and views, learn from them
and make new relationships. Research Confer-
ences pave the way for scientific cooperation by
meeting and connecting with researchers from
different countries. Furthermore, presenting your research in a confer-
ence helps you in different ways. It presents your work to the scientific
community and helps you to improve your work by getting feedback
from the experts in your field.

I do believe that IRSUWU 2018 under the theme of “Emerging
Technologies for an Innovative Green Economy” would provide a fruit-
ful platform to share the research findings and exchange views for
wider interaction among scholars from different countries. Of course,
presenting the results of a research work is not a single day’s effort.
It is an outcome of hard work at several stages, namely the problem
identification, observation, experimentation and exploration, rigorous
analysis and making recommendations. This exercise needs a con-
siderable time, patience, courage and enthusiasm. I congratulate all
the presenters, who will share their findings at IRSUWU 2018, and in|
turn, contribute for the creation of novel knowledge.

Finally, I wish to express my sincere gratitude to the Organizing
Committee of and all the members of UWU Family for their untiring
efforts to make the IRSUWU 2018 a success.

Dr. J.L. Ratnasekera
Vice Chancellor
Uva Wellassa University
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Research Committee Chairman’s Message

It is with great pleasure and pride I am for-
warding this message on the occasion of the sec-
ond International Research Symposium of Uval
Wellassa University, IRSUWU 2018, which ig
held under the theme of “Emerging Technolo-
gies for an Innovative Green Economy”.

Since the inception, Uva Wellassa Univer-
sity takes the responsibility of producing grad-
uates who could make a significant contribution
to the economic development of the country.
Thus, the University provides entrepreneurial
education together with other core subjects for
all undergraduates in their respective curricula delivering the knowl-
edge and skills requested by employers of the industry. The theme
of the University - Value Addition to National Resources Base - has
been put forward with the impression of making this contribution to
the economy.

However, the theme of IRSUWU 2018 requests us to have a cer-
tain emphasis on environmental sustainability while doing economy-
oriented research so that green to greener becomes a reality. In reach-
ing to a green economy, reduction of environmental risks and ecolog-
ical scarcities should be targeted aiming a sustainable development
without degrading the environment. Therefore, I believe that the
set theme of the IRSUWU 2018 has led the research community in
particular within the University to bring forward with technological
advancements and entrepreneurial developments being self-disciplined
and to frontline green economy concepts as per the present demand off
the world.

It can be expected that IRSUWU 2018 will provide a platform
for graduating students and other scholars to present their valuable
research findings and interact with experts in the sector, peers, and
prospective stakeholders. Also, this will no doubt provide an oppor-
tunity to enhance the research culture within the University. More
importantly, the research findings presented by research community
of the University will witness at last the progress of last decade in Uval
Wellassa University especially in research and related activities.
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I take this opportunity to congratulate all organisers and the pre-
senters of IRSUWU 2018 for their contribution to succeed this event.

Prof. (Dr.) H.M.S.K. Herath
Chairman/Research Committee
Uva Wellassa University of Sri Lanka
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IRSUWU 2018 Coordinator’s Message

In the present era of knowledge with its
rapid pace of technological advancement, one
cannot escape globalization, which now em-
braces all aspects of our lives. With the expec-
tation of contributing to the country’s techno-
logical development, Uva Wellassa University|
is proud to host its 2"¢ International Research
Symposium under the theme of “Emerging
Technologies for an Innovative Green
Economy”, which is to be held in February 1-
2, 2018, at the university premises. The Emerg-
ing Technologies are for all disciplines and are
equally applicable to simple day-to-day life as to highly sophisticate
industrial products and communication technologies. The objective
of IRSUWU 2018 is to endow with a platform for researchers to dis-
cuss, share and disseminate research findings in this high forum of
intellectuals actively engaged in keeping footprints in the journey for
regaining Sri Lanka’s economic prosperity.

I am personally honored as the coordinator, having persuaded anl
increasing number of researches and experts to submit their research
articles to the IRSUWU 2108. The scientific committees completing a|
thorough and timely peer-review process, 423 presenters (275 oral pre-
sentations and 148 poster presentations) are expected to present their
research findings in 18 sessions under 12 tracks, which will be ex-
ploited by the participants to create platform to exchange and discuss
valuable scientific ideas to be developed later into more meaningful
interactions.

The role of the symposium coordinator by no means is a sim-
ple task. This immense responsibility on me would have never been
achieved without the talents, dedication and great support rendered
by all the academics and non-academics together with the undergradu-
ates of Uva Wellassa University. I would like to specially mention the
proper guidance of Dr. J.L. Ratnasekera, the Vice Chancellor, Uval
Wellassa University towards the organization of this huge event. The
organizing committee, both event coordinators and track coordinators
with their members have done a wonderful job in organizing this sym-
posium, and I would like to thank them for their enormous support,
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continuous interest as well as constructive suggestions to make this
event a successful one. Reviewers deserve special thanks for review-
ing abstracts and all editors who contributed immensely for bringing
this publication out within a short period. I wish to sincerely thank
all distinguished speakers who have helped in the preparation and or-
ganizing the conference from the start and they are here with us to
see it through, despite being occupied with their other obligations. I
also wish to extend my sincere gratitude to our co-partner Ministry of]
Science Technology and Research and all other sponsors for extending
their generous supports to make this event success.

I wish the IRSUWU 2018 to be a great success and hope that you
will find it fruitful with exciting new ideas for teaching and research
in many areas and hope you have a pleasant and enjoyable time in|
Badulla in a salubrious environment.

Dr. K.W.S.N. Kumari
Coordinator/ IRSUWU 2018
Uva Wellassa University




Chief Guest’s Message

[ am indeed privileged to be the Chief Guest
of one of the most significant annual events of
Uva Wellassa University, the Annual Research
Symposium. Uva Wellassa University has set
novel trends in higher education by emphasiz-
ing technopreneurship. I am a firm believer in
the pivotal role of science and technology and
its power in leading Sri Lanka toward economic
prosperity. The need to deploy emerging tech-
nologies and the innovative abilities of our sci-
entists and researchers is an imperative today. Sri Lanka with its
widening trade gap, falling export revenue, with the dismal perfor-
mance in hi-tech exports can only be turned around with investing
and ensuring innovation led economic growth. In this backdrop Uval
Wellassa University has taken praiseworthy and timely measures to
introduce more technology-oriented and market-driven courses. It is
very encouraging to observe the outcomes of numerous research spread
over a broad spectrum of disciplines are being discussed at this pin-
nacle event.

Our ministry with a stated programme on Innovating Sri Lanka
has mobilized its entire research and development infrastructure along
with strategic investment in this direction. Thus the ministry decided
to take part in the 2nd International Research Symposium of Uval
Wellassa University collaborating as the co-partner. I trust that this
initiative of the ministry will be symbolic in its commitment toward aj
more practical coexistence with the academia while removing barriers
for researchers to fulfill their tasks and realize aspirations. I send my
warm greetings to IRSUWU 2018 and earnestly hope that it will be aj
remarkable success.

Susil Premajayantha
Minister of Science, Technology and Research
Democratic Socialist Republic of Sri Lanka
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Speech of the Guest of Honour

Nature — The Final Frontier

We may have evolved with nature but as
time passed and our human attitude turned
into a more arrogant way towards conquering
what we like, the desire for domination arose.
To us Sri Lankans, respecting nature should not
be an alien concept though today we may need
to have major plans, special school programmes
and investments to get people to understand
the importance. It appears we too have shifted
away towards the dominance effect via pursu-
ing economic growth at any cost.

It was Rachael Carson, the US marine biologist, whose book ’Silent
Spring’ awoke the United States to perils of unbridled action with the
use of chemical pesticides on the part of humans.

She was to point out that man is in a unique position in this world.
Though it is important for man to have birds and butterflies for his
survival, the necessity for us to be present is not important for the birds
and butterflies. The way the world is turning around, they actually
may prefer the most intelligent species, as we termed ourselves, to be
absent!

Significant disparities

We know that the world is far from perfect. Yet we see significant
disparities between communities and countries sharing this earthly
patch.

It is interesting to note one of the recent findings published by the
Institute of Development Studies, that two thirds of the world’s poor-
est (1,275 billion people who earn less than US$1.25 a day) live in five
populous middle-income countries — India, China, Nigeria, Indonesial
and Pakistan. While some may be rising up the ladder, this indicates
more may be sinking down.

Today Sri Lanka too is getting richer in per capita terms, and
has seen us getting reclassified. Watching the ‘Arab Spring’ unfolding
across many countries on a TV screen may be a surreal experience,
though the underlying causes should be important for all of us.
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It is clear that the world may have been told to head in a sustain-
able direction, but the path taken appears to be anything but that.
We still continue to hear the same classical set of economic indicators,
while green reporting may be a CSR activity enacted with awards in
mind. We should not allow the spectra of Gini-coefficient to haunt us.

‘Waves of successful innovations

Development as we see has come in as a result of series of industrial
revolutions with some embedded innovations. Today perhaps more
than any time in the world’s history we can boast of our abilities — to
oo faster, to see further, to split atoms and to splice genes among so
many.

Waves of successful innovations have brought us to this position,
while some equally now appear to threaten the very existence. Hence
today with the sustainable mindset, we may have to drive innovation|
differently. No longer can we afford to enjoy success via conquering
the environment or reaching for resources in ever-increasing quantities.
Today, nature may be our final frontier.

Biomimicry

For most of the time nature has been a source of innovation rather
than inspiring innovation. With the mandate to live lightly, the time
has come to understand from nature how we should plan our future
growth.

The buzz word biomimicry is well-espoused by Janine Benyus. She
speaks of making use nature as a model and as a mentor and finally
nature as a measure. The latter is to make use of what is present
in nature to measure one’s own systems as what is present today in
nature after all are results of 3.8 billion years of evolution.

Thus, nature knows what lasts and what does not and trying to
outsmart such a learning process can be quite challenging. Hence, why
not compare notes of what we design with what exists in nature?

To give a simple example, we try to use expensive solar cells pro-
duced at enormous material and energy costs while nature harness
energy neatly within leafy matter.

Nature’s catalyst of chlorophyll is far superior to our own platinum,
which is limited and expensive. The question is, when can we develop a|
solar cell inspired by a leaf? There are many research groups searching
for that answer today
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Cue from nature

Hence, innovation for a sustainable world may come from nature
and signs are that this is already happening. Instead of dominating
nature, respectful imitation is coming in and this may well turn out
to be the smartest move that we can make today.

Photosynthesis is what renewable energy researchers want to em-
ulate. Self assembly is the aim of nanotechnologists. Any nanotech-
nologist may openly state how important is to know the lotus effect
of water repellence when water falls on to a lotus leaf. In the process
the leaf is also kept clean.

Today many are attempting and working on creating the lotus ef-
fect in a multitude of ways on engineered surfaces and materials. Self]
sustaining ecosystems are what cyclical economies are trying to emu-
late. The word industrial ecology has thus become quite fashionable.

Termite towers have today inspired building designers. Check the
Eastgate Centre building in Harare, Zimbabwe for an actual implemen-
tation. Termites have developed their living system to have a constant
temperature condition while the values around the tower change dra-
matically.

To create uniformity in a normal building system, we spend enor-
mous amounts of energy and effort and still the control systems are
not perfect. Termites have humbled building engineers and that is one
more example of biomimicry.

Worshipping nature

The message is that worshipping nature is taking place again —
nature as a rich source of ideas. The interest of many has again come
closer to the very environment that surrounds us.

Are we as Sri Lankans to again take these ideas from outside or
should we be part of the process of innovation? As a country with one
of the highest biodiversities in the world and many unknown wonders,
how many pointers for sustainable innovation process may be lurking
around us?

Up to now engineers may have ignored ecologists. No longer is this
possible. What ecologists are unravelling is of utmost importance to
the engineer in design. For this new innovation system to be beneficial
to Sri Lanka, we must not separately study biology and mathematics.

Our system still pursues the concept of biology for medicine or
bioscience fields and mathematics for engineering or physical science
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Students are forced to think of some supreme occupations, forgetting
the value of any other. The radicals may turn to humanities or fashion
design, but these numbers are not great. Aspiring naturalists are very
much rarer.

Nature abhors vacuum and is equally quite dismissive with mono-
cultures. Yet we do have student populations growing up with few key
occupations in mind. There is no interaction and no cross fertilisation
of ideas. This is a recipe for a sterile mindset, not understanding what
surrounds you or what moves this world.

Even without biomimicry making an entry, this division has caused
us many problems, though we have not really understood the damage.
It is time for change in education and attitude if we are to benefit
from this new frontier chase. The best of this scenario is the answers
are around us. We just need to open our eyes with understanding to
the natural world.

Prof. Ajith de Alwis

Project Director

Coordinating Secretariat for Science, Technology and
Innovation (COSTI)

Sri Lanka
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Keynote Speech 1

Smart Homes — Energy Efficient and Safe Living with Ease
Internet of Things (IoT) Leading to Internet of Trees (IoT)

In this talk a review of the state of the
art of smart homes using sensor technologies
and Internet of Things (IoT) will be presented.
At first a look in to the research work related
to smart homes from various viewpoints will
be discussed. This includes looking from the
view point of specific techniques such as smart
3 homes that utilize computer vision based tech-
g niques, smart homes that utilize audio-based|
/ techniques and then smart homes that utilize

\ / / multimodal techniques. Then I will look at it

{ é 2 l from the view point of specific applications of]

: smart homes such as eldercare and childcare
applications, energy efficiency applications and|
then in the research directions of multimedia retrieval for ubiquitous
environments. Using a survey we found out that some well-known|
smart home applications like video based security applications has
seen the maturity in terms of new research directions while some top-
ics like smart homes for energy efficiency and video summarization are
gaining momentum. Finally I will present some of our recent attempts
to apply IoT into connected forests leading to coining the phrase “IoT]
- Internet of Trees”.

Humans interact with the environment that surrounds them, in
numerous ways. They perceive the environmental conditions and act,
react or adjust accordingly. If the environment can be made to recip-
rocate this behavior and respond to human behavior, it can produce
some useful outcomes. Such behavior can automate various tasks that
humans have to perform manually, and also provide novel services and
facilities. A smart home is a home- like environment that possesses
ambient intelligence and automatic control, which allow it to respond
to the behaviors of residents and provide them with various facilities.

The standard approach for building smart homes is to computerize
them. A set of sensors gather different types of data, regarding the
residents and utility consumption of the home. Computers or devices
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with computing power (e.g.: micro-controllers) analyze these data to
identify actions of residents or events. They then respond to these
actions and events by controlling certain mechanisms that are built in|
to the home. A simple example for such smart behavior is turning the
lights on when a person enters a room. However, more complicated
tasks such as detecting if an elderly resident is alone and not feeling
well are also desired.

Smart homes have been researched for nearly a couple of decades.
The pioneering work in this area is the Smart Room implemented
by the MIT Media Lab by Alex Pentland’s group. Thereafter, several
researches have investigated this topic with a wide range of prospective
applications. At the current state, there are many types of smart
homes with three major application categories.

The first category aims at providing services to the residents by
detecting and recognizing their actions or by detecting their health
conditions. Such smart homes act as information collection test beds
to support the wellbeing of the residents of the home. These smart
homes can be further divided into three types; smart homes that pro-
vide eldercare, smart homes that provide healthcare and smart homes
that provide childcare.

The second category of smart homes aims at storing and retriev-
ing of multi-media captured within the smart home, in different levels
from photos to experiences. One might argue that the issue of pri-
vacy of such type of information collection, but it will be a matter of
acceptance in to once lifestyle with time.

The third category is surveillance, where the data captured in the
environment are processed to obtain information that can help to raise
alarms, in order to protect the home and the residents from burglaries,
theft and natural disasters like flood etc. A few researches attempted
to combine these functions into one smart home.

Apart from the 3 types of smart homes we have discussed there is
an emerging trend of a special type of smart homes which can help
the occupants to reduce the energy consumption of the house by mon-
itoring and controlling of the devices and rescheduling their operating
time according to the energy demand and supply.

With recent advances in electronics and computing, sensing tech-
nologies and computing power; smart home controllers can be built in
small size, low price and they can be energy efficient. However, pro-
viding the ambient intelligence that is required to make decisions for
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smart behavior is still a challenging task. Human behavior at home is
highly unstructured. Multiple sensory modalities are required to sense
such behavior. Advance pattern recognition techniques are required
to recognize the behavior of multiple residents. Privacy becomes an
important issue once the systems store the data. Due to such chal-
lenges, smart room technologies at the current state are far from being
matured.

In this talk I will present the state of the art of smart home tech-
nologies from several perspectives. The talk organizes the related re-
searches as follows. Before going into specific application categories
I will first look at different techniques used in smart homes namely;
video based techniques, audio based techniques and multimodal tech-
niques. Then I will outline video based techniques for human ac-
tivity detection in smart environments followed by audio-based tech-
niques. Subsequently I will investigate how to combine multiple sen-
sory modalities to recognize actions and events that take place in a
smart home. Thereafter I will look at specific applications of smart
homes such as for eldercare and childcare followed by an investigation
of smart home applications that make homes energy efficient.

Finally I will look into the research directions on Multimedia Re-
trieval for Ubiquitous Environments. A Ubiquitous Sensor Room is
an environment that captures data from both wearable and ubiqui-
tous sensors to retrieve video diaries related to experiences of each
person in the room. A paper by Jaimes et al. (Jaimes, Omura et al.
2004) utilized graphical representations of important memory cues for
interactive video retrieval from a ubiquitous environment. The Sens-
ing Room is a ubiquitous sensing environment equipped with cameras,
floor sensors and RFID sensors for long-term analysis of daily human|
behavior. Matsuoka et al. (Matsuoka and Fukushima 2004) attempted
to understand and support daily activities in a house, using a single
camera installed in each room and sensors attached to the floor, fur-
niture and household appliances. In their paper de Silva et al. (de
Silva, Yamasaki et al. 2008) presented their techniques for experience
retrieval in a smart home. The smart home they have analysed was
equipped with 19 cameras, 25 microphones and pressure-based sen-
sors mounted on the house floor. Hierarchical clustering of pressure
sensor data followed by video handover automatically created videos
tracking residents as they walked to and from different rooms. Video
summarization reduced these videos to sets of key frames, for faster
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viewing. Sound source localization followed by supervised machine
learning facilitated video indexing by audio events. In the talk I will
explain this in more details.

In conclusion of the talk I will summarize the research work related
to smart homes from various viewpoints including application of IoT
in Internet of Trees (IoT) arena. In the future we can envisage that
more and more computer power given to smart sensors researchers
will make use of them in home area distributed sensor networks with|
[oT. Each sensor will either report in real time to the host or they
will keep the information in the memory for offline processing. In
order to address complex situations in smart rooms, multiple agents
based intelligent and distributed software/hardware frameworks have
been proposed recently. Some top software companies are building
application specific software targeted for smart homes so that existing
infrastructure can be upgraded with added intelligence and decision
making support. In the future our homes will not be the same. A
simple example is our mobile phones. About 10 years ago it was just
a phone that can make calls. Now the number of functions it has is
countless among the calling facility. This analogy can be easily applied
to our homes. One day it will be a robot inside out. The house will
look at us from many directions to protect us from potential dangers
due to our forgetful ness or due to other physical disabilities. Then
we will always have a friend to live in with us who will care for us and
give advises and attend to routine work on behalf of us.

In the same note of using IoT in homes, use of IoT in the forests
in the form of Internet of Trees (IoT) will give an added benefit to the
living beings and plants in the jungle. Internet of Trees can help us
to produce and equivalent of the “Facebook” in the jungle; a “Jungle-
book”.
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Keynote Speech 2

India’s diversity: challenges for Big Linguistic Data and
Language Informatics

India is a linguistic continent with more
than 1700 languages in 5 distinct families. Out
of these only 22 are currently recognized as
“scheduled” languages in the Indian constitu-
tion. As per unconfirmed reports, at least 37
new languages are waiting to be considered
for the “scheduled” status. Besides these, In-
dia has heritage languages like Sanskrit, Pali,
Prakrit and classical languages which have
enormous heritage literature. The age of in-
formation technology and a fierce competition among languages, pose
challenges for the Language Technology development efforts of the
Government of India (GOI) and industry in terms of the enormity of
tasks, diversity, lack of standards and deeper questions like linguistic
community and ownership. The GOI has to also struggle with issues
like major/minor languages, providing basic tools and localized con-
tent for governance, education, health etc in each of the languages.
While the GOI with its various agencies and institutions is working
hard to support languages, there are obvious bottlenecks typical of aj
government setup. The industry is now beginning to invest big bucks
in the Indian language technology development which has tremendous
potential considering the fact that English is still not used by more
than 10% Indians.

From the language technology perspective, the earlier model of
language processing which worked on grammar/lexicon based pars-
ing/generation is no longer viable. The current dominant paradigm in|
Al based technology development is based on statistical machine learn-
ing models which require huge quantities of Structured Language Re-
sources (SLRs) to train language models for tools development. How-
ever, the unavailability or un-usability of SLRs is slowing the progress
of technology development in Indian languages. Since all of these re-
quire sustained resources and trained manpower, the government has
to have its priorities and a well coordinated plan to achieve these crit-
ical goals.
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The talk will address these issues and will focus on India’s lan-
guage diversity, Big data and language informatics tools, Structured
Language Resources (SLRs) and standards, Opportunities and chal-
lenges in diverse India and Heritage computing - Sanskrit, Pali and
Prakrit texts. Furthermore GOI initiatives and work done at JNU,
Indian Language Corpora Initiative (ILCI) at Jawaharlal Nehru Uni-
versity (JNU) and Demo of tools and the ILCI platform developed at
JNU will be presented.

Prof. Girish Nath Jha
Professor of Computational Linguistics
Director, International Collaboration

Jawaharlal Nehru University
New Delhi
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Keynote Speech 3

Molecular Breeding and Genome Editing: Modern
Opportunities for Food Security

With global population expected to ex-
ceed 9 billion by 2050, food security-producing
enough food of sufficient quality and making it
accessible and affordable for consumers around|
the world-is one of the most important policy|
objectives of our time (World Bank 2008). The
United Nations estimates that global food de-
mand will double by 2050 and the world will
then need to feed 2.3 billion more people. These
populations will be increasingly affluent and|
will demand more, different, and better food. Meeting this demand re-
quires agricultural production to grow 60% by 2050 (Baulcombe 2010).

The improvement of Agricultural crops using traditional methods
is very slow and at the same time there is limited arable land base
around the world and increased health demands for human and animal.

Climate changes and global warming are great challenges facing

the improvement of agricultural crops productivity worldwide.
The global challenge is how can agricultural production rise to meet
the demands in a framework of equitable, environmentally, socially,
and economically sustainable development while providing all required
health and nutritional benefits?

Attaining greater yields requires selecting, developing and grow-
ing the most productive and durable crop varieties. At first, science
contributed tools like the principles of Mendelian inheritance for trait
selection and cross breeding. Such “conventional” breeding methods
have led to significant increases in yield potential of crops, but they
are limited by the intra-special mating and the time it takes hybrid
varieties to grow and exhibit the desired trait.

With evidence now emerging that yield gains of major cereals is
slowing down, conventional breeding may not be able to deliver the
genetic gains required to achieve higher yields and meet rising food
demand.

With the advances in molecular biology, marker assisted selection
(MAS), structural and functional genomics, bioinformatics, genetic
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engineering and related fields, biotechnology offers new opportunities
for improving agricultural crops quality and productivity.

The application of modern biotechnology to plant breeding is con-
sidered to be more efficient and quicker than conventional breeding
techniques in the development of new improved crop varieties.

MAS is a variation of traditional plant breeding wherein DNA se-
quence differences are used to identify plant varieties that carry the
desired traits. Using MAS, science can assist farmers in selecting a|
crop variety for their given needs prior to even growing the selected
variety. It offers considerable cost savings compared to conventional
selection methods.

Plant genetic engineering (GM technology) involves the introduc-
tion of an isolated gene into plant cells in such a manner that it is
stably inherited through subsequent generations.

Genome-wide Selection (GWS), also called Genomic Selection (GS),
is one of marker-assisted selection (MAS), in which dense SNP geno-
types covering the entire genome are used to predict the genetic value
of a trait or individual. It allows the breeder to identify desired genes
of interest quickly, reliably and efficiently.

Genome editing is a novel genetic engineering approach in which|
DNA is inserted, removed or replaced at a precise location within the
genome. genetically edited (GE) crops are considered non-GM and
overcome the GM crops constrants.

Therefore, biotechnology-based tools allow the production of crops
similar to those developed by conventional breeding; this makes them
promising and extremely versatile for providing sustainable produc-
tive agriculture for better feeding of rapidly growing population in a|
changing climate.

Prof. Shireen Assem

Director

Agricultural Genetic Engineering Research Institute
Giza, Egypt
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The Effect of Wood Apple Bark Extract (Limonia acidissima) on
Internal and Sensory Attributes of Chicken Eggs Stored under Room
Temperature

S.V.A.P. Samaranayake®, A.L.Y.H. Aruppala®, H.M.J. Pitawala?, E.D.N.S.
Abeyrathne”

! Department of Animal Science, Uva Wellassa University, Badulla 90000, Sri Lanka
2Department of Science and Technology, Uva Wellassa University, Badulla 90000, Sri
Lanka

Eggs are one of the highly nutritious, low-cost food consumed. Storage under
ambient temperature is known to reduce the internal qualities. Wood apple bark
extract (Limonia acidissima) is a waxy substance which is available naturally.
Coating materials are used to improve the shelf life of eggs. So the objective was to
increase the shelf life and preserve sensory qualities of egg using wood apple bark
extract as a coating material on eggs. A total of 312 medium sized white eggs from
61-weeks old Hy-line white were purchased from a commercial layer farm. Eggs
were individually weighed and arranged under completely randomized design into
hree different coating treatments as wood apple extract (WA), mineral oil (MO
nd non-coated (NC). Each parameters were measured by using 03 replicates. The
ggs were stored under room temperature (27 + 2 °C) for 06 weeks. Weight losses,
internal quality parameters such as Haugh unit, aloumen and yolk pH values, and
icrobial analysis for Salmonella of eggs were measured weekly for 06 weeks,
ensory attributes of eggs were measured using 30 untrained panellists (age 23-27).
ourier-transform infrared spectroscopy (FTIR) analysis was done to analyse thg
tructural changes. Weight losses were minimum in MO coated eggs than others (g
0.05). Haugh unit decreased significantly (p < 005) in NC but in others it wa
ore than 50% till the 04™ week. In all treatments, egg albumen and yolk ph
increased during the storage (p > 0.05). However, coated eggs reduced the gradg
rom AA to A within 03 weeks. All coated eggs were negative for Salmonella tes
uring the tested period. Colour of the egg yolk did not change due to the coating
aterial. Sensory attributes confirmed that no sensory changes in all treated eggs uf
o the 03" week of storage. FTIR analysis confirmed that the Amide-A and Amider
1 bonds of the coated eggs did not change with the time. The present study
confirmed that WA is another good replacer for the MO in commercial scale.

o0 = b == @D
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Evaluation of Test Cross Combinations to Identify the Potential
Restorers and Maintainers for Hybrid Rice Production in Sri Lanka

R.P.D.H. Hemachandra, W.S.Priyantha*, D.D. Witharane, D.M.N.D. Dassanayake

Rice Research and Development Institute, Batalagoda, Sri Lanka.

Experiment was conducted to identify the new restores and maintainers for hybrid
rice programme at Rice Research and Development Institute Batalagoda in Maha
2016/17 and Yala 2017 seasons. Hundred and forty seven crosses were produced by
using 29 CMS lines crossing with 58 elite inbred lines in Maha 2016/17. All Fy
nybrid progenies and respective male parents were planted in a test cross nursery in
ala 2017. Other agronomical practices were conducted according to the
ecommendations of the Department of Agriculture, Sri Lanka. Pollen sterility and
ertility of F; hybrids were observed via light microscope after staining them with I+
K1 solution. Fifty sixpollen fertile F; crosses were identified having >81% pollen
ertility and thirty one male parents of such crosses were selected as restorers,
Meanwhile four pollen sterile F; combinations were identified and they showed
>98.6% pollen sterility (IR58025A / RES 256, IR78359A / RES 256, IR78364A
RES 256, BG CMS7A/RES 256). The pollen parent of such hybrid combinations
were selected as maintainer (RES 256) and it was advanced to back cross breeding
programme in order to develop new CMS lines.

[ A a—
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Priming with Nitric Oxide Donor Sodium Nitroprusside Enhances
Germination and Storage Life of Recalcitrant Rubber (Hevea
brasiliensis) Seeds

N.M.C. Nayanakantha'", K.A.U. Madushani?, B. Karunarathna?, P. Seneviratne' and
B.M.S.S. Panditharathna®

'Department of Plant Science, Rubber Research Institute of Sri Lanka, Agalawatta, Sri
Lanka
2 Department of Crop Science, Eastern University, Chenkalady, Sri Lanka

Rubber (Hevea brasiliensis) seeds lose their viability within a few days after falling
from the tree. Use of old seeds has resulted in low germination percentage ang
extended germination time in commercial rubber nurseries. Nitric oxide (NO) is a
signaling molecule involved in biological processes from seed germination up tg
senescence. The present study explored the effect of NO donor sodium nitroprusside
SNP), as a chemical priming agent, on germination and storage life of rubber seeds
and subsequent growth of seedlings. Fresh rubber seeds were soaked in SNH
solutions at different concentrations viz., 50, 100 and 150 pM for 24 hours and werg¢
sown in a germination bed after storing at different time intervals viz., 0, 7, 14, 2]
and 28 days, respectively. 140 seeds were used for each treatment at each storage
time interval. No germination was recorded after 28 days of storage irrespective 0
priming treatments. At zero day of storage, there was no significant difference in
yermination percentage. However, after the 7" day of storage, a significantly
p<0.05) higher germination percentage was recorded with SNP at 50 uM ( 80. 79
and 99.2% after 7 and 14 days of sowing respectively) as compared to control (609
and 75.7% after 7 and 14 days of sowing respectively). At the 14" day and 21* day
of storage, a significantly (p<0.05) higher germination percentage was recorded
with SNP at 50 and 100 pM when compared to control and mock treatment
hydropriming) after 21 days of sowing. There was no significant difference i
growth attributes viz, stem diameter, shoot height, number of leaves, leaf area
internodal length, chlorophyll content, dry weight of roots and shoots of seedlings
raised from seeds imposed with different treatments after two months from planting
Therefore, NO treatment at 50 and 100 uM concentrations could effectively be
tilized to improve the germination and short-term storage life of rubber seeds.

——D———D
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Evaluation of Physiochemical Changes in Raw Chicken Eggs Stored at
Room Temperature

H.H.R. Pathirana®, A.L.Y.H. Aruppala’, H.M.J.C. Pitawala?, E.D.N.S. Abeyrathne®

!Department of Animal Science, Uva Wellassa University, Badulla 90000, Sri Lanka
2Department of Science and Technology, Uva Wellassa University, Badulla 90000, Sri
Lanka

Chicken eggs are widely used in the world, due to perishability which undergoe
deterioration with the time. This affects with egg processing industry and t
economic losses. In this study, physiochemical changes of raw chicken eggs (RCE
stored at room temperature (28-31 "C) were determined. A total of 60 medium size
white shelled RCE obtained from 61-wk old Hyline White hens were analyzed fo
weight loss (%), yolk color, Haugh unit, USDA grade, pH of egg yolk and eg
white and Fourier transform infrared (FTIR) spectrums at 0, 1, 4, 8, 12, 16, 20, 24
and 29 days Microbial analysis for Salmonella was checked at 0 and 29 days o
storage. Weight loss (%) and pH of egg white and yolk increased whereas Haug
unit and USDA grade decreased at 29™ day. Yolk color significantly increased (p
D.05) from 12 to 14 and weight loss (%) increased (p < 0.05) from 0 to 6.27 with th
storage time. However, Haugh unit showed a significant decrease (p < 0.05) fro
85.13 to 40.33 and USDA grade significantly decreased (p < 0.05) from AA grad
0 B grade during 29 days of storage. Albumin pH and yolk pH significantl
increased (p < 0.05) from 8.81 to 9.59 and from 5.77 to 6.43, respectively
almonella was not observed in RCE during storage at room temperature. FTI
pectrums indicated changes occurred in bonds of Amide A (3304 cm™), Amide
1637 cm™), Amide 11 (1547 cm™), Amide 111 (1238 cm™), Amide IV (594 cm™)
symmetric CHs Stretching (2925 cm™) and Symmetric CH; Stretching (3304 cmy
). Moreover, secondary structural changes were detected in protein in RCE durin
he storage. In conclusion, RCE showed significant physiochemical changes i
weight loss, Haugh unit, albumin pH, yolk pH and chemical structures during the
storage period upto 29 days at room temperature.

Keywords: FTIR, Haugh unit, pH, Yolk color, USDA grade.
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Effectiveness of the Approach Grafting Over the Other Vegetative
Propagation Methods of Nutmeg (Myristica fragrans Houtt.)

A.A.C.H. Dharmasena'’, H.M.P.A. Subasinghe?, P.I. Yapa'

!Department of Export Agriculture, Sabaragamuwa University of Sri Lanka, Belihuloya,
Sri Lanka
“Central Research Station, Department of Export Agriculture, Matale, Sri Lanka

Nutmeg (Myristica fragrans Houtt.) is unique among spice plants as it produces
two distinct spices, nutmeg and mace. Nutmeg is the seed kernel inside the fruit
and mace is the covering (aril) on the kernel. It is dioecious plant and sexual
propagation by seedlings yields 50% male seedlings, which are unproductive.
There is no reliable method to determine the sex of the sexually propagated
nutmeg plant until flowering and it takes 6-7 years. Even though, the solution is
\Vegetative propagation, the available technigues take long time and less in
success. This experiment was conducted with the objective of testing the
effectiveness of approach grafting over the current vegetative propagation
methods of nutmeg in local context. Different other methods of vegetative
propagation namely cleft grafting, soil layering, air layering and stem cutting
were attempted. Randomized Complete Block Design was used for six
treatments and each treatment contains three replicates. Data were subjected to
Analysis of Variances, t-test and GLM procedure using SAS 9.0 statistical
package at 5% level of significance. Averages were compared with the
Duncan’s Multiple Range Test. After three months period, the reported mean
successful percentages for cleft grafting, soil layering, air layering, stem
cuttings, approach grafting with plagiotropic shoots and approach grafting with
orthotropic shoots were 24.81%, 0%, 17.13%, 0%, 75% and 87.37%
respectively. A significant difference was observed between the mean
successful percentages of approach grafting against other vegetative propagation
methods (P < 0.05). But, there was no significant difference between the mean
successful percentages of approach grafting with plagiotropic shoots and
approach grafting with orthotropic shoots (P > 0.05). There was a higher
potential for the success of approach grafting of nutmeg when compared to
other vegetative propagation methods for the production of planting materials.
Mass propagation through approach grafting with plagiotropic shoots and
orthotropic shoots can be recommended for the production of female plants.
Field testing of approach grafted plants with the cleft grafted and air layered
plants could also be proposed.

Keywords: Approach grafting, Orthotropic shoots, Plagiotropic shoots, Propagation
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" DNA Based Analysis for Distribution of Meloidogyne Species in |
Selected Crop Plants in Different Geographical Locations in Sri
Lanka

D. Paramalingam', G.H.C.M. Hettiarachchi®" and R.V.D.U.P. Rajapakse

Postgraduate Institute of Science, University of Peradeniya, Peradeniya, Sri Lanka
Department of Chemistry, University of Colombo, Colombo, Sri Lanka

Meloidogyne species are highly destructive endoparasitic nematodes with a
wide host range. Molecular identification of the Meloidogyne species that infect
crop plants was performed in this study using Meloidogyne infected 28 root
samples collected from four different crops in five different geographical
locations in Sri Lanka during May to July in 2017; Passara (6.934909,
81.152698) tomato, Thanamalwila (6.439755, 81.133397) chili, Pallekele
(7.280104, 80.702034) capsicum, Vellankulam (9.186089, 80.126481) chili,
Kaluwanchikudy (7.529373, 81.794609) chili and Kaluwanchikudy (7.529373,
81.794609) okra. Polymerase chain reactions were carried out in these samples
with MF/MR primer pairs, C2F3/1108 primer pairs and 194/195 primer pairs.
Genus specific universal primers MF/MR amplified, 500 bp fragment of
ribosomal DNA of Passara tomato, Thanamalwila chili, Pallekele capsicum,
Vellankulam chili and Kaluwanchikudy chili samples representing the presence
of genus Meloidogyne. Primer pair C2F3/1108 amplified, 705 bp fragment of
mitochondrial DNA of Thanamalwila chili, Pallekele capsicum, Vellankulam
chili and Kaluwanchikudy chili samples representing the presence of
Meloidogyne enterolobii. Primer pair 194/195 amplified, 700 bp fragment of
ribosomal DNA of Passara tomato and Kaluwanchikudy chili samples
representing the presence of Meloidogyne hapla. A mixed population of M.
enterolobii and M. hapla was resulted in Kaluwanchikudy chili.
Kaluwanchikudy okra did not produce any band with any primer pair
amplifications revealing that it had unknown species. This study confirms the
expansion of the distribution of M. enterolobii and M. hapla in Sri Lanka in
recent years. M. enterolobii was present in all the chili/capsicum samples tested
and this is the first report of its availability in infested chili/capsicum plants in
Sri Lanka.

Keywords: M. enterolobii, M. hapla, DNA based assays.
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Effect of Major Socio-Economic Factors on Dairy Cattle Milk
Production in Maho Veterinary Region in Kurunegala District

W.A.M.P.M. Dissanayake, J.M.D.R. Jayawardana®, J.M.P. Jayasinghe',
A.M. Samaraweera®, D.A. Mapitiya?

1Department of Animal Science, Uva Wellassa University, Badulla, 90000, Sri Lanka
2Department of Animal Production & Health, Veterinary Surgent Office, Maho, 60600, Sri
Lanka

Livestock plays a socially and economically significant role in Sri Lankar
agriculture providing multi-functional outputs and supplementing family incomes
for livelihood security. Therefore, the present study was conducted to identify the
effect of major socio-economic factors and constraints on dairy cattle milk
production in Maho veterinary region in Kurunegala district. Three hundred ang
fifty (350) farmers from Maho veterinary region were selected using stratifiec
sampling. Socio- economic and production data were collected using a pre-testec
structured questionnaire. Data were subjected to descriptive analysis and multiplé
linear regressions using Minitab 17 statistical software. Results of the descriptivé
analysis revealed that majority engaged in dairy cattle farming as a major source o
income (58.29%). Of the total farmers, 78.29% practiced semi-intensive rearing
while Jersey and Sahiwal were reported as the dominant breeds (38%) within thg
region. Average daily milk production was 6.20 L cow™ day™. Results of the
regression analysis highlighted relationships between breed type, breeding
echnique, feeding method, concentration type, level of education of the farmer and
xperience in dairy farming with the daily milk production (P < 0.05). Fitted

]

f

3o = = =

D— D=k P

egression model well predicted the daily milk production (R? = 94%). It discloseq
hat breed type, breeding technique, feeding method, concentration type, level o
education of the farmer and experience determine the dairy cattle milk production
However, lack of high yielding cross breeds, less success in artificial insemination
Al), low quality pasture and seasonality in pasture production and poor milk
collection network were reported as the major constraints. The key findings of this
study might promote improving the factors affecting the milk production in Maho
eterinary region.

Keywords: constraints, dairy cattle, milk production, regression analysis, socio economic.
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Foliar Application of Seaweed Liquid Extracts on Growth
Performance of Glycine max (L.)

B.W.L.W. Bandara, S. Sutharsan and S. Srikrisnah*

Department of Crop Science, Eastern University, Vantharumoolai, Sri Lanka

Seaweeds are found in coastal areas of Sri Lanka. Usage of synthetic fertilizer
and pesticide cause vast array of health hazards and environmental problems.
Seaweed extracts are one of the alternatives to these problems. In this regard,
the first experiment was conducted to find out the seaweeds availability in the
coastal Pasikudah area. Six different species were identified and their physio-
chemical properties were investigated. Those were Sargassum crassifolium,
Turbinaria turbinata, Halimeda opuntia, Salvinia molesta, Oldenlandia
corymbosa. Among six species two most abundantly available species off
Sargassum crassifolium and Turbinaria turbinata were selected for second
experiment using soybean varieties namely Pb-1 and MISB 01. Pot experiment
was conducted in the Crop Farm, Eastern University to find out the effect off
seaweed extracts on growth performance of two soybean varieties. The
experiment was arranged in a Factorial Complete Randomized Design with six
treatments and eight replicates. Seaweed extract 20% was applied to soybean
\varieties at weekly interval until harvest and their performance were recorded.
Both foliar seaweed extract applications had significant (p<0.05) effect on
tested parameters of two soybean varieties. Foliar application of S. crassifolium
and T. turbinata extracts increased chlorophyll content (10.29, 10.55 SPAD
Units), number of flowers (133.89%, 87.08%), effective nodules (165.2%,
65.2%) and shoot biomass (107.7%, 50.9%), respectively in MISB 01. Also in
Pb-1 increased chlorophyll content (18.2, 17.49 SPAD Units), number of
flowers (104.25%, 29.78%), effective nodules (115.54%, 42.01%), shoot
biomass (93.52%, 59.11%). Among two seaweed varieties, S. crassifolium
provided highest performance on number of flowers, effective nodules and
biomass of both soybean varieties. It could be concluded in this experiment that
S. crassifolium seaweed liquid extract can be used to increase the growth
performance of both soybean varieties.

Keywords: Seaweed, Sargassum sp., seaweed extract, Soybean
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Effect of Coloured Cellophane Shading on Seed Germination, Plant
Growth and Fruit Quality Characteristics of Tomato (Solanum
lycopersicum L.)

D.H.D.M. Sugathapala® P.K. Dissanayake'", W.G.C. Wekumbura®

Department of Export Agriculture, Sabaragamuwa University of Sri Lanka, Belihuloya,
Sri Lanka

In urban agriculture there are trends to grow crops under different colour
shading. Colour of light differently affect on plant growth and biochemical
properties of plant. The present study was conducted to evaluate the effect of
coloured shading on seed germination, plant growth, fruit quality and fruit yield
of tomato (Solanum lycopersicum L). Yellow, red, green, blue coloured
cellophane and transparent cellophane (control) were used in the experiment. To
evaluate quality of fruits two experiments were conducted in a polythene house
with Complete Randomized Design; (1) whole fruit covered by coloured
cellophane and (2) whole plant covered by coloured cellophane. The coloured
cellophane shading differently affected on seed germination, growth, fruit
quality and yield of tomato. The highest seed germination was observed in
yellow colour (93.47%) and the lowest at green (73.25%) at day 6" of
germination. At one month after transplanting highest and lowest plant height
(24.5 cm, 13.5 cm) and number of leaves (8, 7) were found in yellow and green,
respectively. The highest leaf area (20.07 cm?) and plant fresh weight (4.83 g)
were found in control; whereas, the lowest was found in green (4.34 cm?, 0.74
0, respectively). The highest fruit weight (35.13 g) and length (3.97 cm) were
found in the fruits covered by green cellophane; whereas, the lowest (24.74 g,
3.20 cm) in the blue (Experiment 01). The highest Brix value was found in red
and the lowest from yellow. Ascorbic acid content was highest in yellow coloun
(90 mg/100ml) but lowest in green colour (30 mg/100ml). In the experiment 2,
blue cellophane recorded the highest fruit weight (51.10 g), and size; whereas,
the control recorded the lowest. Brix value was higher in control and the lowest
in blue colour. Fruit peel thickness was higher in red (0.65 cm) and lowest in
blue (0.51 cm). The highest Ascorbic acid content was recorded in yellow
colour (121.25 mg), whereas the lowest in blue (57.5 mg). Finally, it can be
concluded that yellow colour is the most effective on accelerating seed
germination and control treatment is better for vegetative growth of the plant.
To have high ascorbic acid content whole plant should be covered with yellow
cellophane, but when it consider yield, blue cellophane is the best.

Keywords: Colour cellophane, Fruit quality, Seed germination, Tomato, Vegetative
growth.
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valuation of the Relationship between SPAD Reading and Biochemica
Profile of Fresh Leaves of Selected Tea Cultivars
(Camellia sinensis (L.) O. Kuntze)

K.G.B.A. Samarasinghe, H.A.S.L. Jayasinghe and A.G.A.W. Alakolanga

Department of Export Agriculture, Uva Wellassa University, Badulla, Sri Lanka

iochemicals in fresh tea leaves affect to the quality of made tea and are difficult tg
valuate by traditional chemical extraction methods. Therefore, this study was
onducted to investigate a simple method to evaluate foliar biochemicals using
PAD reading of three widely grown tea cultivars (Camellia sinensis (L.) O.
untze), viz: TRI 2025, TRI 3035 and TRI 4046 in the Uva region. Fresh leaf
amples of different developmental stages were randomly collected from Wewasse
nd Glen Alpine estates, Badulla. Leaves were placed in an ice box immediately
fter detaching from the bush and transported to Agricultural Chemistry laboratory
f Uva Wellassa University. Study was conducted as two experiments during the
eriod from July to December 2017. Average of five SPAD readings on each side of
he midrib per leaf were taken to produce a single SPAD reading for each leafi
Leaves of each cultivar were categorized into seven samples according to the SPALD
reading (i.e. SPAD 20, 30, 40, 50, 60, 70 and 80). Chlorophyll a, b and carotenoids
vere extracted and quantified in the first experiment while total polyphenols
educing sugars and proteins were extracted and quantified in the secong
2xperiment. The relationship between chemical components and SPAD reading was
>stimated using regression analysis and Pearson Correlation coefficient. In the firs
axperiment, the highest positive correlation (0.999) was recorded in between SPAD
eading and total chlorophylls of cultivar TRI 3035. In the experiment 02, the
nolyphenols, reducing sugars and proteins of all cultivars were shown a strong
regative, non-linear relationship with SPAD reading (R? > 0.90). The results
evealed that the SPAD meter readings can be used to assess the relative chlorophyl
rontent and approximate concentrations of the selected biochemicals in fresh tea
eaves simply and non-destructively. Thus, the findings will be useful in the
jecision making of harvest time and quality control in tea sector.

==
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Effect of Different Irrigation Levels on Flower Initiation and Some
Yield Attributes of Black Pepper (Piper nigrum L.)

R.W.1.B. Priyadarshana', H.M.P.A. Subasinghe?’, H.M.S.K. Herath* and
S.R.W.M.C.J.K. Ranawana®

'Department of Export Agriculture, Uva Wellassa University, Badulla, Sri Lanka
“Central Research Station, Department of Export Agriculture, Matale, Sri Lanka

Black pepper (Piper nigrum L.) popularly known as “king of spices” is one of]
the earliest spices known to man and is the largest commodity in the
international spice trade. Pepper is cultivated over an area of 32,800 ha. of Sri
Lanka, mostly in Matale, Kandy, Kegalle, Kurunegala and Nuwara Eliya
districts. Water scarcity in Dry Zone and some parts of Intermediate Zone hag
limited the expansion of cultivation and moisture stress may cause variation in
yield attributes in black pepper. Identification of optimum irrigation level to get
higher yield in black pepper is vital as such information is limited. Therefore, g
pot experiment was conducted under protected environmental conditions to find
out the variation of yield parameters of black pepper under different irrigation
levels. Three irrigation levels (8, 4, 2 L plant™) were applied weekly to the
selected 3 year old black pepper vines of MB-12 variety. There were 3
replicates, grown in 38.7 L pots containing a potting mixture of Reddish Brown
Latosolic soil and Compost at 2:1 ratio. Different yield parameters were
recorded. Mean values of yield attributes such as number of spikes per plant
(81), spike length (11.76 cm), filling percentage (88.9%), number of berries per
spike (87.4), fresh weight of berries of 10 spikes (128.1 g) and dry weight of
berries of 10 spikes (37.9 g) were significantly higher in black pepper vines
with the irrigation level of 8 L plant™ compared to other two treatments. It was
also observed that the yield attributes progressively decreased with decreasing
level of irrigation in the study. Therefore, an irrigation treatment closer to field
capacity (8 L plant™) is more suitable to get a higher yield in black pepper and
further studies are suggested at field level before making recommendations.

Keywords: Black pepper, Moisture stress, Yield attributes
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Comparison of DNA Isolation and Dominant and Co-dominant
Molecular Markers to Reveal the Genetic Sex of Gallus domesticus
(Domestic Chickens)

W.K.R.Nirmali*?, L.Warnakula'*, R.Cooray*, N.S.Hapuarachchi® and
M.Magamage?

ISection of Genetics, Institute for Research and Development, Colombo, Sri Lanka
2Laboratory of Reproductive Biology and Biotechnology, Department of Livestock
production, Sabaragamuwa University, Sri Lanka

The whole blood of chickens contains nucleated erythrocytes and thrombocytes
which yield high amount of DNA thus cause many troubles during DNA
extractions. Optimization of DNA extraction from avian blood is important to yield
nigh quality DNA and is vital for the success of all downstream applications|
Determination of genetic sex of chickens is an important aspect in the aviar
research as well as in layer industry. Among the various methods of sex
determination, Polymerase Chain Reaction (PCR) based methods are considered as
ost accurate and inexpensive. PCR methods have been developed based on the
mplification of sex chromosome linked dominant and co-dominant loci in the
hicken genome to distinguish between sexes. Success of this PCR based genetic
exing depends on the optimization of the PCR conditions and the reliability and
eproducibility of molecular markers. Therefore this study was aimed at
investigating the optimum conditions of DNA isolation from chicken blood and tg
ompare the reproducibility of one co-dominant and two dominant sex markers to
e validated as a tool for sex determination in avian research. Six different
xtraction procedures including manual and solution based commercial purification
it were evaluated. Efficacy of procedures was assessed with different combinations
f initial blood, lysis buffer, and protein denaturant in related to the DNA yield and
urity. Three primer sets namely CHD1, HUR 0423 and HUR 0424 were evaluated
or the genetic sexing of chicken by polymerase chain reaction. The study results
howed that an initial volume of 10 pL blood yields a significantly high DNA with
igh purity. Dominant marker HUR0424 showed to be a reliable marker system for
he genetic sexing of domestic chickens over co-dominant markers.

Keywords: Dominant markers, Co-dominant markers, Gallus domesticus, Genetic sexing,
Protocol optimization
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Effect of Storage Conditions on Seed Dormancy and Vigor of
Newly Developed Rice Varieties

R.M.S.N. Rathnayaka', T.K. lllangakoon®", P.E. Kaliyadasa® and
S.R.W.M.C.J.K. Ranawana*

'Department of Export Agriculture, Uva Wellassa University, Badulla, Sri Lanka
Agronomy Division, Rice Research and Development Institute, Batalagoda, Sri Lanka

Inappropriate storage conditions and seed dormancy affect the seed quality
resulting poor germination and loss of vigor. A study was conducted to identify,
the effect of storage conditions on seed vigor and dormancy of newly developed
rice varieties. The experiment was laid down in a split plot design with four
replicates. Harvested seeds of 24 varieties were dried and stored at two storage
conditions viz. cold storage (18-20 "C) and ambient (30-32 'C) separately. The
duration for dormancy of each variety was considered as the period from harvest
till germination reached up to 85% and determined using the germination test at
one week interval. Seed vigor was investigated by electrical conductivity test
and cold test. There was an interaction between storage condition and variety (P
< 0.05) for dormancy period. There was a significant effect of storage condition
for seed vigor and dormancy. No significant differences (P > 0.05) in vigor
index between two storage conditions were observed. Varietal variation was
observed for dormancy, conductivity and vigor index. Bw12-574, Rathusuduru
and Ld11-7-3-1 showed longer dormancy periods under cold (90-100 days) and
ambient (48-83 days) storage. At13-3048, At373, Bgl15-520 and Ld12-6-22-1
showed shorter dormancy periods under cold and ambient storage (32-62 and
20-27days, respectively). Bw272-6b, Rathusuduru and Ld12-6-22-1 showed
less vigor due to high conductivity values (0.08-0.24 dS m™) and Bw272-6b,
Rathusuduru and Bw14-509 showed less vigor due to lower vigor indexes
(18.5-22.2). At13-1543, At13-3791, WAS4-2-3 were considered as high vigor
varieties due to lower conductivity value (0.05-0.12 dS m™) and higher vigor,
indexes (27.2-25.5). Since cold storage increases dormancy period it can be
recommended for rice seeds with shorter dormancy period to store them longer,
without breaking the dormancy. Results of this study revealed the importance of
manipulating storage conditions to enhance seed vigor and lengthen the
dormancy period.

Keywords: Dormancy, Rice, Storage, Variety, Vigor
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Yield Response of Cowpea (Vigna unguiculata L. Walp) to Different
Soil Compaction Levels

G. Thadshaini®, S. Nishanthi?, T. Geretharan®’

Department of Crop Science, Eastern University, Vantharumoolai, Sri Lanka
“National Science Foundation, Colombo, Sri Lanka

Soil compaction is recognized as one of the major forms of soil degradation.
Soil compaction may increase soil potency and thereby can affect on crop
production. Under this context, a pot experiment was conducted to see the effect
of soil compaction on yield attributes of cowpea (cv. Wijaya) in sandy regosol at
the Crop Farm, Eastern University, Sri Lanka. The experiment was arranged in
a Completely Randomized Design (CRD) with three replicates. Soil compaction
at different bulk density levels (1.60, 1.80, and 2.00 g cm™®) was tested and 1.33
g cm™ was used as the control. All other agronomic practices were followed as
per the recommendation of the Department of Agriculture. The measurements
were taken at the harvesting stage 60 days after sowing (DAS) of cowpea. The
results revealed, the yield parameters such as number of pods, pod length,
average number of seeds per pod, and average pod yield per plant of cowpea
were significantly (p < 0.05) reduced by the higher level of soil compaction
compared to the control. The highest performance reduction of above
parameters was recorded at the compaction level of 2.00 g cm™ followed by
1.80 g cm™. Most of the above parameters in the crop treated with the
compaction level of 1.60 g cm™ were comparable with control. Therefore, it can
be concluded that soil compaction level greater than 1.60 g cm™ significantly
reduces the yield attributes of cowpea.

Keywords: Bulk density, Cowpea, Soil compaction, Yield attributes

Proceeding of the 2% International Research Symposium, Uva Wellassa University.
Badulla 90000, Sri Lanka, 15t — gnd February 2018

15




Animal and Crop Production Technology Oral

Application of Gamma Irradiation as a Quarantine Treatment to
Control Fruit Fly (Bactrocera dorsalis) Prevailing on Export Potential
Mango Fruits in Sri Lanka

U.G.L.Madhushani®, L.C.Hewage?, A.N.R.Weerawansa' and W.A.J.P.Wijesinghe*

'Department of Export Agriculture, Uva Wellassa University, Badulla, Sri Lanka
National Plant Quarantine Service, Katunayaka, Sri Lanka

Fruit flies cause considerably serious damage to mango fruits by reducing qualit
and nutritional suffering. Among all the quarantine treatments, irradiation is uniqu
as it is the only treatment used which does not cause acute mortality; instead, insect
are prevented from maturing or are sterilized.Currently there are no any approve
irradiation quarantine treatment doses for eggs of Bactrocera dorsalis. Th
objective this study was to determine the effective irradiation dose to control egg
of B. dorsalis.Export quality Tom EJC mango fruits which were artificiall
inoculated with B.dorsalis eggs were treated with 100 Gy, 200 Gy and 250 G
5amma radiation. The experiment was carried out in Complete Randomized Desig
with four treatmentsand a control with three replicates.Each replicate included threg
fruits where approximately 50 eggs were introduced to each fruit. After exposing to
gamma irradiation, there was no any adult emergence but some of eggs were
developed into larvae and pupae. No significant difference was observed ir
titratable acidity, brix, colour, moisture content, pH, textureand water activity of
irradiated fruits compared to untreated fruits. Therefore, selected three gamma
radiation dosages can be declared suitable for reducing the development of B,
dorsalis eggs and it does not cause any quality defects to the fruit.

Keywords: Bactrocera dorsalis, Gamma Irradiation, Mango, Quarantine
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Effect of Selected Plant Aqueous Extracts on Controlling of Brown
Plant Hopper (Nilaparvatalugens), Paddy Bug (Leptocorisaoratorius)
And Rice Leaf Folder (Cnaphalocrocismedinalis)

E.M.A.U. Ekanayake’, S.R. Sarathchandhra®, A.N.R. Weerawasnsa®
and P.E. Kaliyadasa®

'Department of Export Agriculture, Uva Wellassa University, Badulla, Sri Lanka
“Rice Research and Development Institute, Bathalagoda, Sri Lanka

Cnaphalocrocismedinalis, Nilaparvatalugens and Leptocorisaoratorius are
majorinsect pests in rice which cause a considerable loss of annual rice yield.
Synthetic pesticides are widely used to manage pest attacks in rice cultivations
in Sri Lanka. Compared to the synthetic pesticides, plant based extracts are
usually safer to the environment and humans. This study was conducted to test
the bio-efficacy of four selected plant extracts vizAzadirachtaindica (Neem),
Annonamuricata (Anona), Calotropis gigantean (Wara) and Lantana camara
(Gadapana) against Cnaphalocrocismedinalis, Nilaparvatalugens and
Leptocorisaoratorius and to compare the insecticidal activity of the commonly
used synthetic pesticide with plant extracts against the above-mentioned pests.
Agueous extractions of these plant species were made in three concentrations.
i.e.10 g/100 ml, 50 ¢g/100 ml and 100 g/100 ml.Tested synthetic pesticides
against Cnaphalocrocismedinalis, Nilaparvatalugens and Leptocorisaoratorius
were Tebufenozide (20 ml/10 1), Thiamethoxam (5 g/16 I) and Carbosulfan (560
ml/ac) respectively. The experiment was laid out in Complete Randomized
Design with fourteen treatmentsincluding a controlwith three replicates for each
pest. Ten second instar larvae of Cnaphalocrocismedinalis, fifteen adult off
Nilaparvatalugens and thirty adult of Leptocorisaoratorius were taken as
experimental units. Bioassay methodology was used. Mortality percentage at 96
hours after application of each extract was recorded. It was concluded that in
controlling of Cnaphalocrocismedinalis, Nilaparvatalugens and
Leptocorisaoratorius, the most efficient plant extracts were Annonamuricata
(50 g/100 ml), Azadirachtaindica (50 g/100 ml) and Calotropis gigantean (10
9/100 ml) respectively.

Keywords: Rice pests, synthetic pesticides, plant extracts
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Comparison of Two different Commercially Available Vitamin-Mineral
Premixes in Broiler Diets on Growth Performance and Meat Quality of
Broiler Chicken

W.M.S.S. Weerasinghe®, K.G.U.1.P Gunawardana®, S.P.M. Priyadarshana’, S.
Anand Kumar?, P.G.J.C De Silva?, N.M.N. Nambapana®, D.K.D.D. Jayasena®

!Department of Animal Science, Uva Wellassa University, Badulla, 90000, Sri Lanka
2Ceylon Grain Elevators, Colombo, 01500, Sri Lanka

This study was conducted to determine the effectiveness of two different vitamin:
ineral premixes on performance, meat quality and meat composition of broiler
hicken. A total of ninety (n = 90) day-old male broiler chicks were randomly
ssigned into three dietary treatments. Each treatment comprised three replicates
nd ten broiler chicks were included in each replicate. Broilers were allocated tg
ne of the three diets and fed for 42 days in a completely randomized design. The
ietary treatments included two different premixes as Ti (Basal diet + Vitamin:
ineral premix 1) and T, (Basal diet + Vitamin-Mineral premix 2) and the control
roup (To) fed with the basal diet only. The highest (p < 0.05) daily body weight
ain (56 gbird*day™) and the lowest (p < 0.05) feed conversion ratio (1.68) of
roiler birds were recorded from the birds fed T; diet. The highest (34%) and the
lowest cook loss (33%) (P < 0.05) were recorded from T, and Ti treatments,
espectively. The highest (p < 0.05) manganese concentration (0.065 mg/L) and the
rude protein percentage (26%) of chicken breast meat were recorded from the birds
ed T, diet and the lowest manganese concentration (0.0213 mg/L) was recorded
rom the birds fed control diet. The highest (9%) and the lowest (4%) ash
ercentages (P < 0.05) were recorded from T, and T, treatments, respectively. The
H, color, water holding capacity and texture of broiler breast meat were not
ffected (p > 0.05) by dietary treatments. In conclusion, the supplemental dietary
itamin-mineral premix 1 has made beneficial effects on performance and meat
omposition of broiler chicken than the dietary vitamin-mineral premix 2.

eywords: Broiler chicken, feed conversion ratio, meat composition, weight gain
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Effect of Different Levels of a Commercially Available Acidifier on
Growth Performance, Meat Quality and Escherichia coli Count in the
lleum of Broiler Chicken

K.G.U.1.P. Gunawardana®", W.M.S.S. Weerasinghe®, S.P.M. Priyadarshana®, S.
Anand Kumar?, P.G.J.C. De Silva?, N.M.N. Nambapana®, D.K.D.D. Jayasena®

!Department of Animal Science, Uva Wellassa University, Badulla, 90000, Sri Lanka
2Ceylon Grain Elevators, Colombo, 01500, Sri Lanka

he study reported herein was conducted to investigate the effect of different levels
f an acidifier on performance, meat quality, E. coli count in the ileum and the
rgan weights of broilers. A total of 120-day-old male broiler chicks were randomly
ssigned into four treatments. Each treatment comprised three replicates of 10 birds
ach. Broiler chicks were randomly assigned into three acidifier levels (0.5, 1.0 and
.5 ml/3L) as T, To, Ts treatments, respectively. The control group (To) treated wit
ormal water only. Broilers were fed with a basal diet for 42 days in a completel
andomized design. The highest (p < 0.05) daily body weight gain (67 g) and th
lowest (p < 0.05) feed conversion ratio (FCR) (1.48) were recorded from T
reatment. The lowest (p < 0.05) E. coli count (7.314 log cfu g™) in the ileal digest
content was recorded from T3 treatment. The lowest (p < 0.05) cook loss (31%) wa
recorded from the control group. The lowest (p < 0.05) lightness (65.7) and th
highest (p < 0.05) redness (10.08) of broiler breast meat were recorded from T
treatment. The highest (p < 0.05) relative weight of the proventriculus (0.39%) wa
recorded from T, treatment. The highest (p < 0.05) relative weights of th
duodenum (0.4%) and the caeca (0.3%) were recorded from T, treatment and th
lowest relative weights of the duodenum (0.22%) and the ceca (0.19%) wer
recoded from T, treatment. The highest (p < 0.05) relative weights of the hear
0.67%) and the pancreas (0.27%) were recorded from T, treatment and the lowes
relative weights of the heart (0.42%) and the pancreas (0.09%) were observed fro
T treatment. In conclusion, supplementation of an acidifier in 1ml/3L concentratior
nas better effects on performance, E. coli count of the ileum and organ weights of
broiler chicken.

Keywords: Acidifier, Feed conversion ratio, Relative weight, Weight gain
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Effect of Polybag Size on Growth and Physiological Attributes of
Rubber (Hevea brasiliensis) Seedlings

N.D.K. Gayashan®*, N.M.C. Nayanakantha?, P. Seneviratne?, AM.W.K.
Senavirathna® H.A.S.L. Jayasinghe®and B.M.S.S. Panditharathna?

‘Export Agriculture Department, Uva Wellassa University, Badulla, Sri Lanka
2Plant Science Department, Rubber Research Institute, Agalawatta, Sri Lanka

The annual requirement of budded rubber plants [Hevea brasiliensis (Willd. Ex A\
Juss.) Mull. Arg.] has increased. Currently, finding top soil for filling polybags has
become an issue in raising rubber plants. Therefore, it is essential to find ways tg
inimize the amount of soil usage. The present study examined the effect of the siz¢
f polybag on growth attributes of rubber seedlings for an eight-week period. The
xperiments were conducted in the government rubber nurseries at Egaloya (We
one, LW) and Monaragala (Intermediate Zone, IL). Six bag sizes with reduceg
olume (3” X 157,47 x 157,57 x 157,47 x 137, 5” X 13” and 6” X 13”) as compare(
o the standard size (6” x 15”-control) were used for LW whereas five bag sizes (6”
57,67%X16”,6” X 17,7 x 16” and7” X 17”) as compared to control (77 X 18”) were
sed for IL. Germinated seeds were transplanted into each polybag filled with top soil
nd arranged in a nursery according to a randomized complete block design (RCBD).
here were 60 replicate plants for each treatment. Growth and physiological attribute
f seedling viz., stem height (cm), stem diameter(mm), number of leaves, chlorophyl
ontent (SPAD value), leaf area (cm?), stomatal conductance (gs), tap root length
cm), tap root dry weight (g), total root dry weight (g) and shoot dry weight (g)were
ecorded after 8 weeks from transplanting. There was no significant (P > 0.05
ifference in growth and physiological attributes of seedlings raised in reduced size
f polybags when compared to those raised in the standard sized polybags in botk
gro-climatic zones during the experimental period. Therefore, there is a potential t
use reduced sizes of polybags to raise rootstocks of rubber while reducing the amoun
of soil usage.

D= =7 =0 P

O = o
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Effect of Deep Litter and Slatted Floor Systems on Broiler Breeder
Performance of, Hatchability, Fertility and Exterior Quality of Eggs

K.A.D.H.Kasthuriarachchi®*, G.A.S.N.Gamlath? N.M.N.Nambapana!

t Uva wellassa university, Faculty of Animal Science and Export Agriculture, Department o
Animal Science, Badulla, 90000, Sri Lanka
?Bairaha Breeder Farm, Ellakkala, Colombo, Sri Lanka

An experiment was conducted to compare the effect of deep litter and slatted floo
systems on broiler breeder performance, hatchability, fertilityand exterior quality o
eggs. A total of 23100 female and 2100 male commercial broiler breeders (Coblk
500) were randomly assigned in to two different treatments and housed under twg
different rearing systems (deep litter and slatted floor) from 26 to 34 weeks of age,
Each treatment replicated three times. Data were recorded daily and analyzed using
Analysis of Variance (ANOVA) in Complete Randomized Block Design (RCBD
and means were separated using Tukey’s means of comparison. The highest (P <
0.05) female body weight (3.6 kg), humber of damaged eggs (143) and number of
¢

1

O =—h—

lestroyed eggs (99) were recorded from 2/3" of slatted floor system. The highest (F
< 0.05) daily egg production (2846), male body weight (4.1 kg), and number of
loor eggs (40), number of doubled yolk eggs (270), number of misshaped eggs (12
were recorded from deep litter system. Female and male mortality percentage, egg
weight, number of tiny eggs, fertility and hatchability percentages were not affected
by floor systems (P > 0.05).The results concluded that birds reared on deep litter
system were exhibited better broiler breeder performance as compared to slatted
floor system during 26 to 34 weeks.

Keywords: Bird performance, Deep litter, Egg quality, Hatchability, Slatted floor
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Status of Natural Parasitism of Rice Yellow Stem Borer, Scirpophaga
incertulas in Bathalagoda Region, Sri Lanka

M.A.B.R.P. Bandaranayake!, G.D.S.N. Chandrasena?”, A.N.R. Weerawansha' and
L.M.H.R. Alwis!

‘Export Agriculture Department, Uva Wellassa University, Badulla, Sri Lanka
2Entomology Department, Rice Research and Development Institute, Bathalagoda, Sri
Lanka

The Rice yellow stem borer, Scirpophaga incertulas is one of the major insect pests
of rice crop in Sri Lanka. This study was conducted to determine the status of
natural parasitism of Rice yellow stem borer, Scirpophaga incertulas prevailing at
pesticide treated and untreated conditions. Egg masses and infested plants with
white head symptoms were collected from the experimental sites, reared and kept
until the emergence of larvae, pest adult or parasitoids. Parasitized egg masses and
parasitized infested plants were counted and emerged parasitoids were identified
wvith the aid of taxonomic key. Weather parameters were subjected to correlation
analysis to check whether there is a relationship of the level of parasitization|
Tetrustichus schoenobii was the recorded egg parasitoid. Poecilotraphera taeniata,
Tetrustichus oyyari, Tropobraconschoenobil, and Cotesia flavipeswere recorded as
upae/larvae parasitoids. Significantly high rate of egg and pupae/larvae
narasitization was observed in pesticide untreated fields than the pesticide treated
ields. Rainfall, maximum temperature, minimum temperature, humidity morning
and evening, and sunshine hours did not show any correlation with parasitization
juring the Yala season of 2017. The egg and pupae/larvae parasitization of yellow
tem borer occurred in Yala season 2017 in Bathalagoda region.

—y

v o o

Keywords: Rice yellow stem borer, Parasitization, Parasitoids

Proceeding of the 2% International Research Symposium, Uva Wellassa University.
Badulla 90000, Sri Lanka, 15t — gnd February 2018

22




Animal and Crop Production Technology Oral

Effect of Phytase Supplementation on Growth Performance, Bone
Mineralization, and Fecal Phosphorus Excretion in broilers fed
Phosphorus Deficient Diet

S. Karthika®, S. P. Macelline?, S. S. Wikramasuriya*?, R. M. H. Tharangani®,
L. Ang®, D. D. Jayasena®, J. M. Heo”

!Department of Animal Science, Uva Wellassa University, Badulla, Sri Lanka
2Department of Animal Science and Biotechnology, Chungnam National University,
Republic of Korea
3 New Hope Lanka Ltd, Sri Lanka

Corn-soybean based broiler diets are rich in phytic acid (Py). The presentence of Py
s known to lower the phosphorus (P) availability in animal feed. As a result, P is
eleased to the environment with birds’ excreta. Microbial phytase (MP
upplementation in broiler diets enhance the P availability. This study was
ronducted to investigate the effect of MP (Natuphos® E) extracted from Aspergillus
on growth performance, bone mineralization and P excretion of broilers. A total of
810 day-old (Indian River) male chicks were randomly allotted in to 3 dietary
reatments; (1) control group (CON) fed with P sufficient diet without MP, (2) P
eficient diet with 0.01% MP and (3) P deficient diet with 0.02% MP in a
ompletely randomized design. Diets were formulated based on nutrition
pecifications for Indian River. Each dietary group consisted of six replicates. On
ay 35, final body weights were measured and excreta were collected. Tibia bone

]

D

I

D

O h =

amples were collected and analyzed. Broilers fed a diet with 0.02% MP showed the
ighest daily weight gain (54.22 g), daily feed intake (86.43 g) and 0.01% showec
ighest feed conversion efficiency (1.51) compared to the CON (p < 0.05). Broilers
ed a diet with MP showed the highest (0.01%-4.91%; 0.02%-4.39%) tibia P leve
ompared to the CON (3.55%) (p < 0.05). Fecal P excretion was lower in broilers
ed a diet with MP compared with CON (72.44%) (p < 0.05). The lowest (14.09%
excretion was observed in broilers fed the diet with 0.02% MP compared to those
ed a diet with 0.01% MP (38.22%) (p < 0.05). Tibia P level showed a strong
egative correlation (r = 0.829; p < 0.01) with P excretion. In conclusion, broilers
ed a diet with MP enhanced the P retention that supported the growth performance,
nd tibia bone development. The results of this study suggested that the
upplementation of 0.02% MP in P deficient broiler diets could replace Dicalcium
hosphate usage for improved growth performance and P retention of broilers.

eywords: Dicalcium phosphorus, Fecal phosphorus, Microbial phytase, Phosphorus
xcretion, Tibia phosphorous
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Evaluation of Different Methods of Reducing Night Temperature in
Seed Potato (Solanum tuberosum L.) Production in Simplified Nutrient
Film Technique

H.L.K. Kanchana?, J.M.D.D.E. Jayamanne?*, S.R.W.M.C.J.K. Ranawana’and N.S.
Withanage!

'Department of Export Agriculture, Uva Wellassa University, Badulla, Sri Lanka
2Regional Agricultural Research and Development Centre, Bandarawela, Sri Lanka

Potato is a starchy, tuberous crop belongs to the family Solanaceae. Although
potato is the 4™largest food crop and the staple food in some countries, potato i
commercially grown only in Nuwara-Eliya, Badulla, Jaffna and Puttalam districts in
$ri Lanka. However, Seed potato is mainly produced in Nuwara-Eliya due tc
favourable weather conditions in this area especially low night temperature. Seeg
I
¢
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potato production in Banadarawela is relatively low because of the high temperaturg
rompared to Nuwara-Eliya. Tuberization is promoted under low night temperatures,
Because of that high night temperature in Bandarawela may reduce tuberization,
I'hus, reducing night temperature by different methods may help to increase the
seed potato production. The current study was conducted under controlled
environmental conditions using Simplified Nutrient Film Technique (SNFT) to
i I

i

identify the best method to reduce night temperature for seed potato production i
Bandarawela. Five night temperature controlling methods (T1-Control, T2-Min
exhaust fans in bins, T3-Fan pad method combined with mini exhaust fans in bins,
T4-Fan pad, T5-Nutrient cooling) with three replicates were installed and plant
performances were measured once a week. Key yield determining parameter,
number of tubers (25) was significantly higher in SNFT with T3 compared to other
reatments (T1-13, T2-12, T4-19, T5-14). Mean values of plant height (cm), stem
eight (cm), number of stolons, root volume (cm?) and stolon volume (cm3) were
ignificantly higher in T3 (126.8, 102.6, 15, 14.3, 10.3, respectively) compared to
ontrol (105.9,76.7,10,12.4, 6.4, respectively). Moreover, T3 reduced the night
emperature by approximately 1-2 °C. Therefore, fan pad method combined with
ini exhaust fans in bins method is the most suitable method to reduce night
emperature for seed potato production in Bandarawela region.

Keywords: Night temperature control, Plant performance, Seed potato, Simplified Nutrient
Film Technique
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Evaluating the Effect of Selected Synthetic Chemicals on the Growth of
Pseudomonas spp. in Nitrile Latex

M.D.T.K. Senarathne'”, E.A.S. Kumara?, G. Chandrasena!and P.D.P.M.D. Silval

! Department of Export Agriculture, Uva Wellassa University, Badulla, Sri Lanka
2Technical Department, Industrial Clothings (PVT) Ltd. Awissawella, Sri Lanka

Glove industry isconsiderable among the industries operating in Sri Lanka because
of its significant contribution to the national economy. The presence of
icroorganisms in latex makes a severe impact on the properties of final product
I
L
)

nd, on human health. Specially, the Pseudomonas spp. pathogenic on humar
eported to produce a problematic bacterial slime layer on latex dipping tanks, i
itrile latex based disposable glove industry. This study was conducted to select i
uitable synthetic antimicrobial chemical compounds to produce good quality glove
roducts at low cost and withless impacts on human health. Pseudomonas
pp.bacteria were isolated on selective culture medium, and identity of the
acterium wasconfirmedusing gram staining, methyl red reduction, H.S and the
atalase tests. The effectiveness of changing process parameters such as pH level
nd temperature according to company standards and selected synthetic
ntimicrobial compounds namely; acticide biocide and proxel gel biocide were
valuated. The effect of changing process parameters and selected synthetic
hemical compounds on tensile properties of the nitrile latex gloves were
tatistically tested,using one-way ANOVA. Accordingly, a significant reduction of
acterial growth on nitrile latex with decreased tensile properties on gloves was
ound after adjusting pH level of latex dipping tank into 10.5 using KOH and NH3.
urther, the treatment with biocides wasidentified as the best bacterial control
ethod and it was found that the acticide biocide was better than proxel gel biocide,
Treatment with acticide biocide in the medium did not result in a significantdamage
on the tensile properties of nitrile latex gloves. Therefore, acticide biocide can be
applied for minimizing the growth of Pseudomona sspp. in nitrile latex glove
production at low cost and with high bio security.

Keywords: Biocides, Gloves, Nitrile Latex, Pseudomonas spp.
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Effect of Organic and Conventional Management of Tea
[Camellia Sinensis (L.)O. Kuntze] Cultivation on Soil Productivity and
Crop Response of Tea on the Fifth Pruning Cycle

M.P.N.N. Vijayangani®*, K.M. Mohotti?, H.A.S.L. Jayasingha! and
H.M.S.K. Herath!

!Department of Export Agriculture, Uva Wellassa University, Badulla, Sri Lanka
2Tea Research Institute of Sri Lanka, Thalawakelle, Sri Lanka

n organic tea cultivation, poor productivity is a major problem despite its all other
benefits. This study attempted to assess long term impacts of field grown tea at the
fifth pruning cycle under organic and conventional management in the long term
F'RIORCON trial established at Tea Research Institute, Talawakelle. Organic
anagement treatments included tea waste, neem oil cake and compost and the
onventional system was under TRI recommendations on agro inputs. Selected crop
nd soil indicators were studied. In parallel, beans grown on relevant soils under
lass house conditions were used as indicator plants to elucidate short ter
ffects.Data analysis was undertaken using SAS statistical package by analysis o
ovariance. Results revealed that chemical parameters of organically treated soil
iffered significantly (P < 0.05) from those of the conventionally treated soil. Soil
H was within the suitable range in the four treatments. Soil organic carbo
ontents in organic (Compost) and conventional systems were 3.69 and 2.60%
espectively. Total N content (%) was 0.40 and 0.26 under organic (Compost) an
onventional systems, respectively. Soil exchangeable K shown in organicall
reated soil (Tea waste) was 116.25 ppm. The highest soil available P wa
etermined in the conventionally treated soil, 53.75 ppm. The highest biologica
ichness was exhibited as 66.42 CFU mg* in the organically treated soils (Te
aste) whereas the lowest richness (30.25 CFU mg?) was observed in th
onventionally treated soil. The overall yield drop in this organically treate
ultivation system was 25% lesser than that of the conventionally treated tea. Shoo
length and shoot: root ratio of beans was not significantly (P > 0.05) different,
roper crop and soil fertility management with organic systems is expected t
aintain the organic system to be healthy and also to ensure premium price for th
product while demonstrating environment and social benefits.

Keywords: Conventional soil management, Crop parameters, Organic agriculture, Soil
chemical properties, Yield of tea
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Analysis of Pesticide Residues in Fruits and Vegetables exported to the
European Union and determining the effect of Chlorine Treatment on
Diazinon Residues

M.A.S. K. Mallikaarachchi!, M.C. Magamage?*, K.G. Premathilake' and A.N.R.
Weerawansha!

'Department Export Agriculture, Uva Wellassa University, Badulla, Sri Lanka
2Office of the Registrar of Pesticides, Department of Agriculture, Peradeniya, Sri Lanka

Presence of pesticide residues in agricultural commodities can cause acute and
chronic toxicities on humans.The objective of this study was to develop a
onitoring programme to regulate the pesticide usage of farmers and to determine
he effect of chlorine treatment on diazinon residues of tomato and bean samples,
wo surveys were conducted to identify the malpractices of the farmers and
xporters who cultivate and process the commodities, which are exported to the EU|
total of 98 samples of fresh fruits and vegetables were analysed for the presence
f 66 active ingredients of pesticides. The quick easy cheap effective rugged anc
afe multi-residue extraction method was followed, using gas chromatography mas
pectrometry. There were no malpractices were identified at farmer level whilg
hree malpractices were identified at exporter level. Analytical results revealed tha
nly 26% of the samples were positive for pesticide residues. Pesticide residues
bove the European Union Maximum Residue Limit (MRL) were detected in 659
f samples among the contaminated. Multiple residues (2-3) were present in 11% of
ontaminated samples. Eleven pesticides were detected, of which 7 were
insecticides, 4 were fungicides and no weedicides. Mostly detected active
ingredients were profenophos and etofenphox, both of which were insecticides and
arbendezim, a fungicide. The chlorine treatment had a significant effect on
eduction of Diazinon residues in tomato (p = 0.024) and bean (p = 0.005) samples.
he results confirmed the presence of pesticide residues in fruits and vegetables
xported to the EU. Chlorine treatment at 150 ppm dosage could effectively reduce
he residues of diazinon in tomato and beans.
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Contamination
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Selection of Elite Hybrids of Rice Based on Combining Ability and
Heterosis

G.K.S.N.Gajanayake*', W.S.Priyanthaz, L.M.H.R. Alwis'

" Department of Export Agriculture, Uva Wellassa University, Badulla, Srilanka
? Assistant Director of Agriculture (Research), Rice Research and Development Institute,
Bathalagoda

The general combining ability (GCA) of the parents and specific combining ability
SCA) and standard heterosis, mid parent heterosis and heterobeltiosis of the
ybrids of rice were analyzed in an experiment involvingl6 F, hybrids and their
arents (Cytoplasmic male sterile lines CMS91, CMS117, CMS73, CMS25) and
estorer lines, (Res156, Res160, Res316 and Res290). All the crosses and parents
ere evaluated along with three standard check rice varieties, BG403, BG357 and
G304. The observations were recorded on 11 morphological and agronomic traits

r

including, productive tillers per hill, 1000 grain weight, number of filled grains pe
anicle, plant height, panicle length, days to 50% flowering, flag leaf length, flag
eaf width, root dry weight, root volume and yield per hill. The crosses were
ategorized as three months, 3.5 months and four months hybrid lines, based on
0% flowering data. The study revealed significant differences among the parents
or most of the characters except yield per hill, productive tillers per panicle, filled
rains per panicle, root volume per hill and root dry weight. CMS73, CMS25 and
es160 exhibited positive significant GCA values for thousand grain weight, flag
eaf length and flag leaf width, respectively. SN290 exhibited a significant negative
CA value for plant height. None of the parents or hybrids showed significant
CAor SCA effects in the desired direction for all the traits studied. Evaluation of
he overall performance of hybrids obtained for standard heterosis, heterobeltiosis
nd specific combining ability, with respect to yield related traits revealed, CMS9
Res316, CMS117 x Res160,CMS117 x Res316, CMS73 x Res160, CMS73 x
es316, CMS25 x Res160 and CMS25 x Res156 to be elite hybrids. CMS73 and
MS117 and CMS25 were identified as good testers and Res160 and Res316 were
ound to be better performing lines or restorers.

eywords: GCA, SCA,Combining ability, Heterosis, Hybrid rice
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Field Evaluation of Different Coffee Cultivars (Coffea sp.) Against
Infestation of Coffee Berry Borer (Hypothenemushampei Ferrari)

M.A.Dishan'#, M.K.S.R.D.Samarasingha®, A.N.R.Weerawansha' and
L.M.H.R.Alwis'

'Export Agriculture Department,Uva Wellassa University, Badulla, Sri Lanka
Central Research Station, Department of Export Agriculture,Matale, Sri Lanka

One of the major constraints to coffee production throughout the world is thg
damage caused by the Coffee Berry Borer (CBB), Hypothenemushampe
Ferrari). The first report of the occurrence of CBB appears to be that o
1935 in Rathnapuradistrict in Sri Lanka. It is now prevalent in all areas, a
varying degree of damage to both Arabica and Robusta coffee. Damage or
coffee berries bribs in heavy losses on economical production of coffee in
developing countries, including Sri Lanka.The objective of this study wastc
identify the infestation level of CBB in six selected coffee cultivars and t
assess the CBB populations in coffee fields. Six selected coffee cultivars
were,Catimour, S4711, HDT of Arabica species and IMY, CCI, BS5 o
Robusta species. The experiment was laid out in randomized complete block
design, with six treatments and three blocks. Damage severity was recorded
n fifty-four tagged coffee plants. Ten branches were selected for a coffee
plant where each branches contained more than fifty berries. Data were
¢ollected on the same berry cluster, during three months at weekly intervals|.
Starting from zero damaged berries, diameter of coffee berry was measured
by using a VernierCalliper (0.lmm). Ninety coffee berries were randomly
selected from each of Arabica and Robusta for measurements. The data were
recorded continuously during the three months at weekly intervals. Thg
results showed that there were significant CBB damage differences among
the coffee cultivars. Among the selected cultivars BSs was the least damage
by CBB and HDT was the most susceptible cultivar and S4711 was alsc
1
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found to be susceptible but to a lesser extent. Berry Borer population is high
in Arabica field than in Robusta field. When the diameter of the coffee berry
increase, the level of infestation of CBB also increases.

Keywords: Coffee Berry Borer, Infestation, Hypothenemushampei Ferrari
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Development of Fumigation Protocol for Liquid Phosphine for the
Control of Rice Weevil (Sitophilusoryzae) in Stored Milled Rice

K.A.T.L.S. Seelawansha', . K. Warshamana®’, L. Nugaliyadde?, A.N.R.
Weerawansha' and H.M.S K. Herath'

'Department of Export Agriculture, Uva Wellassa University, Badulla, Sri Lanka
’Department of Agriculture, National Plant Quarantine Service, Katunayake, Sri Lanka

An experiment was designed to develop a fumigation protocol for liquid phosphing
2% phosphine and 98% liquid carbon dioxide) to control rice weevil
Sitophilusoryzae) in stored milled rice and thereby to increase the food safety at the
quarantine service in Sri Lanka. The experiment was laid out in a Complete
Randomized Design with eight concentration levels of liquid phosphine;10, 20, 35,
50, 100, 150, 200, and 250 g (equivalent to 140, 280, 490, 700, 1400, 2100,2800),
and 3500 ppm, respectively) with a control treatment. All treatments were replicated
three times. Each concentration level was tested under two time regimes (24 and 3¢
rs.) and 50 same-aged adults were introduced to glass vials with 50 g of milled rice
in each. Similarly, other life stages viz. pupae, larvae and egg infested rice, eac
eighing 50 g, were introduced separately to vials for fumigation. Mortality o
. oryzae was recorded soon after the fumigation as well as 1, 4, 7, 14, 21, 28 an
5 d after fumigation. In the eight treatments, except for the control treatment,
00% mortality was recorded inthe adult stage, in both time regimes. After 14 d o
reatment, all tested concentration levels against pupae of S.oryzaeshowed mea
ewly emerged adult numbers of 0.67, 0.67 and 0.33 (P < 0.0001) at 140, 280 an
490 ppm, respectively, forthe 24 hrs.time regime and 0.33, 0.33 and 0.67 (P
.053) at 140, 280 and 490 ppm, respectively,for the 36 hrs. time regime. After 2
d, 24 hrs.treatment of liquid phosphine concentrations against the eggs of S. oryza
recorded a mean newly emerged adult number of 0.67 (P = 0.003) at 280 pp
whereasthe 36 hrs.treatment of liquid phosphine yielded adult numbers of 0.33 and
.33 (P =0.322) at 140 and 280 ppm, respectively. The lowest concentration and
the lowest fumigation time to achieve 100% mortality of all stages of S. oryzae was
700 ppm with24 hrs.of fumigation time. Therefore, the concentration level of 70
ppm with 24 hrs. of fumigation time can be declared suitable for achieving 100%
mortality of S. oryzae, as per the present findings.

Keywords: Fumigation, Liquid Phosphine, Sitophilusoryzae, Rice
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Assessment of Avocado as a Potential Alternative Host Plant for
Colletotrichumgloeosporioides Causing Nutmeg Leaf Fall Disease

P.S.A.Rupasinghe', W.M.R.W.B.Wijekoon2*, G.Chandrasena'and P.D.P.M.D.Silva/

'Department of Export Agriculture, Uva Wellassa University, Badulla, Sri Lanka
2*Central Research Station, Department of Export Agriculture, Matale, Sri Lanka

Nutmeg(Myristicafragrans) is an important Export Agricultural Crop grown in Sri
Lanka. It is mainly distributed in Kandy and MataleDistricts. Nutmeg Leaf Fall
Disease (NLFD) was reported as an economically important disease in 2004 and
Colletotrichumgloeosporioideswas identified as the causal organism of the disease,
Avocado, mix cropped with nutmeg in Kandyan home gardens reportedsome
liseases with the same causal organism as that causing NLFD. Therefore, the study
was conducted to assessthe potential of avocado being an alternative hosttothe
ausal organism of NLFD and to upgrade the existing Integrated Disease
Management practices of NLFD. The Cross infection
votentialbyC.gloeosporioidesisolated fromnutmeg leaves and avocado fruits werg
ested through cross inoculation between healthy avocado fruits and healthy nutmeg
eedlings.Pathogenicity was quantified calculatingPercent Disease Index (PDI) and
irulence Index (VI). The results revealed that there is a possible disease causing

bility of both crops by each isolated strains of C.gloeosporioidesin both ways. The
alculated PDI values werel15% and 55% and VI values were 20.2% and 25.8% for
I
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utmeg and avocado, respectively. Thus, avocado plant was identified as a potential
alternative host for the causal organism of NLFD. Therefore, the field sanitation o
avocado plants must be recommended as an additional measure, where nutmeg ang
avocado are grown together to avoid spreading of NLFD as a long term diseass
management strategy.

Keywords: Nutmeg Leaf Fall Disease, Colletotrichumgloeosporioides, Alternative host,
Cross inoculation
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Effect of Propagator Height on Growth and Survival Rate of Black
Pepper (Piper nigrum L.)at Nursery Stage

K.I.M.Wijerathne'.P.G.A.L Kumara®",S.R.W.M.C.J K. Ranawana' and H.A.S.L.
Jayasinghe'

'Department of Export Agriculture, Uva Wellassa University, Badulla, Sri Lanka
’Central Research Station’ Department of Export Agriculture, Matale, Sri Lanka

Black Pepper (Piper nigrum L.) is a spice belongs to family Piperaceae and know
1s the “King” of spices. Propagationthrough stem cuttings is the commo
oractice.Before field planting, stem cuttings should be kept about 1.5 months inside
he propagators and another two months under hardening process at the nursery
tage. There is a need to identify the proper height of propagator which gives the
nighest growth and survival rate. Objective of the study was to increase the growth
ate of pepper cuttings to produce field-ready plants within a short period of time by
hanging the propagator height. The experiment was conducted at the Central
esearch Station, Matale, Sri Lanka, during August to November 2017 and six
ifferent propagator heights (30, 40, 50, 60, 70, and 80 cm) were used as the
treatments with 3 replications.Growth parameters such as number of leaves,shoot
length, root length, number of roots and root volume and survival percentage were
analyzed using ANOVA technique. Propagator with 50 cm height produced plants
with significantly highest performance with respective to the above
growthparameters except number of leaves compared to 60 cm propagator (current
practice).Survival percentagesin 50 cm and 60 cm propagators are 99.3% and
)8.6% and root volumes were 0.85 cm’and 0.73 cm’respectively. Therefore,
propagator with 50 cm height can be recommended to propagate pepper cuttings
within shorter period of time in place of 60 cm propagator.
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omparison of High Performing Seedlings and Vegetatively Propagate
Tea Cultivars in Selected Tea Estates in Badulla.

M.M.N.T. Bandara', L. M.H.R. Alwis""

'Department of Export Agriculture, Uva Wellassa University, Badulla, Sri Lanka

rolonged drought is a major problem that prevails in Badulla. There are wel
dapted seedling teas in estates which also gives a higher yield like TR
ecommended cultivars. This study was conducted for comparison of morphologica
haracters of high performing seedling teas and extensively usedvegetativel
ropagated tea cultivars in selected tea estates of Badulla. Three estates wer
elected based on the climatic conditions and the recommendation by the Balangod
lantations PLC. Fifteen morphological characters were considered for the cluste
nalysis such as number of pluckable shoots, shoot weight, banji shoots, internoda
ength, leaf angle and pose, leaf length, leaf width, young leaf pubescence, lea
axiness, greenness, waviness of leaf lamina, leaf blade attitude, pigmentation o
eaf petiole and stomatal density. Measurements were taken from five seedling tea:
s S1, S2, S3, S4 and S5 and three recommended vegetatively propagated cultivar
rom each estate. Mean comparison was conducted for the characters which wer
ignificantly different. Selected teas were clustered separately without overlappin
nd showed each as a specific genotype. S2 seedling clustered with TRI 3015 an
howed the highest mean value for considered characters in Uryestate. S3 seedlin,
howed the highest mean values but none of the TRI recommended cultivars wer
lustered with S3 in Thelbedda estate. In Spring Valley mean values of S5 was th
ighest andclustered with CY9. Therefore S2 from Ury, S3 from Thelbedda and S
from Spring Valley can be recommended as potential mother bushes to obtai
cuttings for nurseries.

Keywords: Morphological characterization, Seedling teas, Vegetatively propagated cultivars,
Mother bushes
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Investigating the Association between Vesicular Arbuscular Mycorrhiz
(VAM) and Commelina benghalensis

H.M.P.M. Gunasena'', K.G. Premathilake', A. Balasooriya2

\Department of Export Agriculture, Uva Wellassa University, Badulla 90000, Sri Lanka
No.114/7, Thumbovila, Pilivandala 10300, Sri Lanka

A study was conducted to investigate the presence of an association between th
Vesicular Arbuscular Mycorrhiza (VAM) and Commelina benghalensis. The effec
f C. benghalensis as a weed was also studied as a specific objective. A po
experiment was carried out using single nodal stem cuttings of C. benghalensis an
chili plants applied in 4 treatments, i.e. 3 stem cuttings + 2 chili plants (Treatmen
), 6 stem cuttings + 2 chili plants (Treatment 2), 6 stem cuttings alone (Treatmen
3) and 2 chili plants alone (Treatment 4). Experiment was carried in a Completel
Randomized Design with 10 replicates. As an indicator plant, chili seeds were sow
1fter 3 days of planting weed cuttings and thinned out upto two plants per pot.
Growth measurements of chili (height) and C. benghalensis (creeper length) wer
measured at fortnight intervals. After 10 weeks of planting cuttings, fresh and d
weights of chili and weed were measured, soil nutrient analysis for Carbon
Nitrogen and Phosphorus for each treatment was done, soil VAM spore counts wer
aken and root colonization percentages of VAM were calculated from eac
reatment. Root colonization percentages and the spore counts gave no an
ignificant difference among treatments having C. benghalensis. Root colonizatio
vercentage by VAM ranged from 50-55% at 10 weeks after planting and the soi
VAM spore count ranged 170-185 per 100 g of soil. Soil phosphorous level wa
significantly higher in pots with C. benghalensis due to Phosphorous solubilization|
Therefore, the limiting factors for plant growth seemed to be some other nutrients o
factors, rather than Phosphorus. Longest creeper length, creeper fresh and d
weight were observed in treatment 3 and significantly lower in treatment 2. Height
and fresh and dry weight of chili were significantly lower in treatment 2 an
reatment 3 compared to treatment 4.The study concluded that there is a
association between VAM and C.benghalensis and although there is a competitio
between the weed and the crop there are some favorable effects particularly due tg
Phosphorus solubilization.
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Effects of Moisture Stress on Selected Biochemical Parameters and
Yield of Three Tomato (Solanum lycopersicum Mill.) Cultivars during
the Flowering Stage

M.S.K. Beham?, S. Mahendran® and S. Puvanitha®*

!Department of Agricultural Biology, Eastern University, Chenkalady, Sri Lanka
Department of Biosystems Technology, Eastern University, Chenkalady, Sri Lanka

There is a need to utilize water efficiently and effectively because water availability
is scarce in the Dry Zone of Sri Lanka. Tomato is grown in the Batticaloa district to
a limited extent. The yield is low because growth of tomato is highly affected by
oisture and heat stresses especially during the Yala season. This experiment was
onducted in a farmer’s field near to the Eastern University of Sri Lanka at
atticaloa district. Investigations were carried out to determine the effect of
oisture stress on selected biochemical parameters of three tomato cultivars viz.
Roma’, ‘Thilina’ and ‘KC1’ during the flowering stage and to find out the most
uitable tomato cultivar which resists to drought without much yield reduction. This
xperiment was laid out in the Two Factor Factorial Randomized Complete Bloch
esign with six treatments and four replications. Moisture stress was imposed for a
eriod of six days for the treated plants during the flowering stage. The contro
lants were irrigated daily to the Field Capacity. Free proline and lycopene contents
ere significantly higher and chlorophyll content was significantly lower in the
tressed than that of control treatments. The ‘KCI1’ tomato cultivar showed the
ighest amount of free proline (0.56 mg cm™) and lycopene (73.6 mg g™) contents
nd lowest amount of chlorophyll (0.28 mg g™) content than Roma (0.54 mg g™
nd Thilina (0.37 mg g™) cultivars. Moisture stress significantly (p<0.05) reduced
he yield of ‘KC1’°, ‘Roma’ and ‘Thilina’ tomato cultivars. The highest yield (5252
g ha') was obtained in the ‘KC1’ with low (14%) yield reduction and the lowes
ield (4080 kg ha™) was found in “Thilina’ with high (31%) yield reduction unde
oisture stress. From these results it could be stated that ‘KC1’ was able to resis
rought better than the rest of the tomato cultivars and produced the yield wel
nder this condition. Hence, ‘KC1’ tomato cultivar could be suggested for tomat
rowers in the drought prone areas in Batticaloa District.
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Assessment of Environmental Impact of Selected Herbicides Used in
Rice Farming in Sri Lanka

R.M.U.S. Bandara, H.M.M.K.K.H. Dissanayaka, Y.M.S.H.I.U. De Silva,
D.M.C.B. Dissanayake and D.D. Witharana

Rice Research and Development Institute, Batalagoda, Sri Lanka

Environmental hazard of pesticides are estimated using Environmental Impact
Quotient (EIQ) method. Commonly used 12 herbicides were selected for the
assessment of EIQ in order to know what the eco-friendly herbicides to be used.
EIQ values were calculated for one hectare using EIQ calculator which is
available online at http:// www. nysipm. cornell. edu/ EIQ Calc. Among the
selected herbicides, Propanil 360 g/l EC showed the highest field use EIQ of
41.2 having the biggest impact. Ethoxysulfuron 15% WG had the lowest field
use EIQ of 0.1 with the lowest impact. Ecological impact of MCPA 600g/I SL,
MCPA 400g/l SL and Glyphosate 3609/l SL was also higher in comparison to
other herbicides. Azim sulfuron 50% WG, Bispyribac sodium 100g/1, Bispyribac
sodium 20% WP, Penoxulam 240g/ ISC, Cyhalofop-butyl 100¢/I, Fenoxaprop-
p-ethyl 75¢/1 EW, Ethoxysulfuron 15% WG and Carfentrazone-ethyl 240g/ | EC
have shown lower field use EIQ and therefore they were more environmental
friendly herbicides.

Keywords: Ecological Impact Quotient
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Effects of Selected Growth Regulators and Botanical Extracts on the
Growth and Flowering of Anthurium (Anthurium andreanum L.)

S. Srikrishnah"and S. Sutharsan

Department of Crop Science, Eastern University, Vantharumoolai, Sri Lanka

Anthurium is a popular tropical cut flower in Sri Lanka and mainly cultivated
for the export market. There are many factors affecting growth and flowering of
Anthurium. Growth regulators have significant effect on growth and flowering
of cut flowers such as Anthurium. An experiment was conducted under a shade
house to determine the effects of different growth regulators and botanical
extracts on the growth and flowering of Anthurium in the Crop Farm, Eastern
University, Sri Lanka. Five treatments namely,T1: Control, T2: Ethylene (480g
L), T3: Gibberellic Acid (100mg L™), T4: Fruit tonic (5%) and T5: Seaweed
(Sargassum crussifolium L.) extract (20%) were used. The experiment was
arranged in a Completely Randomized Design with five replications.
Recommended agronomic practices were followed uniformly for all treatments.
Foliar application of growth regulators and botanicals were carried out in two
weeks interval during flowering stage. Number of leaves and number of flowers
per plant were measured at two weeks interval. Leaf area and plant biomass
were measured at the end of the experiment. Analysis of Variance was
performed to determine significant difference among treatments (p < 0.05).
Results revealed that seaweed extract applied showed significantly (p < 0.05)
higher values in the measured parameters than the other treatments. It could be
due to the presence of macro and micro nutrients and the growth promoting
substances in the Sargassum crussifolium L. seaweed extract. Seaweed extract
could also act as a bio stimulant on Anthurium plants and increase growth and
flowering. From the findings, it could be concluded that, application of Seaweed
(Sargassum crussifolium L.) extract (20%) can be used to increase the growth
and flowering in Anthurium.

Keywords: Biomass, Bio stimulant, Growth regulators, Leaf area, Seaweed extract
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Induction of Mycorrhizal Associations in Piper nigrum L.

W.A.G.A.B.Chandrasena’”, C.M. Nanayakkara®, T.E. Weerawardena®

'Department of Plant Sciences, University of Colombo, Colombo, Sri Lanka
Department of Export Agriculture, Sri Lanka

Black pepper (Piper nigrum L.) is used as a spice and the demand for organic
spices is increasing. In organic farming, arbuscular mycorhizal (AM) fungi are
used as biofertilizers. Hence, the feasibility of inducing micorrhizal associations
in pepper was investigated. Four inoculum levels of native Glomus sp. were
tested in pot experiments to find out the effective spore density for inoculation.
Inoculum levels were prepared by incorporating different numbers of viable
(brown colored) spores per 800g pot: 400 spores(T1), 800(T2), 1200(T3) and
1600(T4). Completely randomized design was used with five replicates.
Destructive sampling was done at 12", 20™ and 28" weeks post inoculation. The
measurements taken were: plant height, shoot dry weight, root dry weight,
number of leaves, and stem diameter at the collar region. Fungal colonization
was observed in cleared roots under the microscope. Final AM spore density of
soil was quantified. Data were statistically analyzed. All four treatments were
successful in infecting pepper roots. The brown spore density was significantly
different at 20" and 28" week of post inoculation. The mean number of spores
was high in T2, 42.4 at 20" week and 41.2 at 28" week post inoculation. The
brown spore densities of T2 and T3 increased with time while T1 and T4
showed a decrease. The shoot and root dry weights were significantly different
(p < 0.05) at the first and second destructive sampling. The mean plant height
was the highest in T2 at12™, 20" and 28" weeks recording the heights being
36.42 cm, 60.76 cm and 95.9 cm, respectively. Shoot dry weight was high in
T2:2.45¢,3.27 gand 5.72 g at 12", 20" and 28" weeks, respectively. Root dry
weight was high in T4, 0.22 g at12"™, T2 and T4 0.27 g at 20" and T1 0.57 g at
28" weeks. Accordingly the pot which incorporated 800 spores was found to be
the most effective. Hence, the spore density influences for better colonization
and simultaneous improvement in growth parameters.

Keywords: Glomus sp., Spore, Density, Pepper

Proceeding of the 2% International Research Symposium, Uva Wellassa University.
Badulla 90000, Sri Lanka, 15t — gnd February 2018

38




Animal and Crop Production Technology Poster

Pesticide-Related Risks Associated with the Crop Management
Practices Performed by Small-Scale Tomato Growers in Mid
Country, Sri Lanka

V.N.D. Bulathsinhalage®, D.M. De Costa®" and P.W.Y. Lakshani®

'Department of Agricultural Biology, University of Peradeniya, Peradeniya, Sri Lanka
Department of Agricultural Biology, University of Peradeniya, Peradeniya, Sri Lanka
*0Office of Registrar of Pesticides, Peradeniya, Sri Lanka

Improper use of pesticides and pesticide residues pose a great threat to food
safety and environmental health. Thus, the present study was conducted to
assess the pesticide-related risks associated with tomato, a crop which is
exposed to heavy usage of pesticides. The study was conducted using small-
scale tomato farmers in Marassana, Sri Lanka. A detailed guestionnaire based
farmer survey was carried out using thirty farmers to evaluate the current
pesticide handling practices adopted by them. Further, using three selected
farmer fields in the study area, analysis of pesticide residue levels in tomato
samples, collected at the time of harvesting according to our instructions, was
done by Gas Chromatography-Mass Spectrometry and Gas Chromatography-
Electron Capture Detection techniques. Findings of the present study revealed
the presence of Chlorothalonil (0.066 mg kg™), Profenofos (0.024 mg kg™) and
Phenthoate (0.096 mg kg™) in the collected tomato samples. According to
CODEX guidelines Maximum Residue Limits (MRL) for Chlorothalonil,
Profenofos and Phenthoate are 5 mg kg™, 10 mg kg'and 7 mg kg™ respectively.
Based on CODEX limits, in all the cases, detected pesticide residue levels were
below the maximum residue limits (MRL). Moreover, the survey revealed that
majority of the farmers in the study area do not practice the recommended pre-
harvesting interval, do not dispose empty pesticide containers and do not follow
protective measures during the application of pesticides according to safety
recommendations. Even though, the detected pesticide residue levels in the
selected farmer fields were below the MRL levels it indicates the potential risk
of accumulation of pesticide residues in tomatoes and the results of the farmer
survey indicate the potential risks associated with improper pesticide handling
practices. Therefore, the present study emphasis the importance of shifting to
eco-friendly agricultural practices to ensure food safety and sustainability.

Keywords: Pesticides, Tomatoes, Chlorothalonil
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Determination of Differences in Heat Tolerance of Exotic Coconut
(Cocos nucifera L.) Cultivars by In vitro Pollen Germination

K.P.l. Madushani®*, A.D. Nainanayake?, L.P. Vidhana Arachchi®

Department of Export Agriculture, Sabaragamuwa University of Sri Lanka, Belihuloya, Sr
Lanka
%Plant Physiology Division, Coconut Research Institute, Lunuwila, Sri Lanka

ifferent germplasm accessions available at Coconut Research Institute of Sri
anka have been used for developing new crosses with favorable characteristics
uch as high vyielding potential and resistance to abiotic stresses. Some crosses
hich were developed using exotic pollens have been evaluated using somg
hysiological traits yet some important flower characteristics have not beer
ssessed. As nut is the main economically important component of coconut, it i
ssential to evaluate the reproductive performance of such new hybrids. Successfu
ruit set in coconut depends on several reproductive processes. These processe
eavily depend on environmental conditions. Along with the phenomenon of globa
arming, it is imperative to identify the potential of new exotic hybrids which car
ithstand high temperatures. The pollen germination response was quantified ir
rder to determine the differences in heat tolerance and to determine cardina
emperatures of four exotic coconut cultivars by in vitro pollen germination. Newly
eveloped exotic hybrids namely TBGD, TRIT, TTMRD and TTAGT planted in
he Middeniya Research Center were used. Pollens were collected from six palms
rom each hybrid. Pollen germination percentage was recorded after incubation for
0 hours in artificial growth media under different temperatures range from 22 °C to
0 °C. Quadratic model best described the response of pollen germination to

]
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emperature. All hybrids reached maximum pollen germination mostly in the range
f 26 °C — 32 °C. The monthly mean cardinal temperatures over hybrids rangec
rom 18.52-23.09 °C, 22.08-32.73 °C, 36.91-56.42 °C for TBGD, 16.92-21.71 °C,
2.15-31.80 °C, 40.44-43.62 °C for TRIT, 8.89-21.53 °C, 28.71-31.84 °C, 40.36-
8.53 °C for TTAGT and 18.11-21.54 °C, 29.43-32.44 °C, 39.99-43.91°C for
TMRD. It is evident from the results that all exotic hybrids have a widef
emperature adaptability than most of the commercially grown cultivars in Sri
Lanka.

Keywords: Cardinal temperatures, Exotic hybrids, Heat stress
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Effects of Different Population Densities on the Growth and Yield of
Maize (Zea mays L.) var. ‘Bhadra’ in the Batticaloa District of Sri
Lanka

M. Rameskaran'and S. Srikrishnah®*

YUniversity Farm, Faculty of Agriculture, Eastern University, Vantharumoolai, Sri
Lanka
Department of Crop Science, Eastern University, Vantharumoolai, Sri Lanka

An experiment was carried out to determine the effects of different population
densities on the growth and yield of maize (Zea mays L.) var. ‘Bhadra’ in the
Batticaloa district of Sri Lanka during the period of June to September, 2017.
The experiment was arranged in a randomized complete block design with three
replications. Plant population densities were defined as treatments viz. 111,111
plants ha™ (T1), 83,333 plants ha™ (T2), 55,555 plants ha™ (T3), 41,666 plants
ha™ (T4), and 33,333 plants ha™ (T5). In this experiment, T3 was the control
treatment as per recommendation of Department of Agriculture, Sri Lanka.
Agronomic practices were followed uniformly for all treatments ag
recommended by the Department of Agriculture, Sri Lanka. Growth parameters
viz. plant height, leaf area, plant biomass were measured at monthly interval and
yield parameters were measured at the end of the experiment. Analysis off
\Variance was performed to determine significant difference among treatments
(p < 0.05). Results revealed that plant height, leaf area, plant biomass and
thousand seeds weight of the maize var. ‘Bhadra’ were significantly higher in
41,666 plants ha™ (T4) compared with T3. It could be the optimum plant
population for maize cultivation in Batticaloa district. Plants grown at thig
population density would have received optimum amount of resources.
Therefore, growth and yield of maize var. ‘Bhadra’ was higher at this treatment.
The lowest population density (33,333 plants ha™) and the highest population
density (111,111 plants ha™) reduced the growth and yield of maize var
‘Bhadra’. From this experiment, it could be stated that the optimum population
densities of maize var. ‘Bhadra’ was 41,666 plants ha™ for the cultivation in the
Batticaloa district of Sri Lanka.

Keywords: Optimum population, Maize population density, Growth parameters of
maize, Thousand seeds weight
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Identification of Factors Affecting Milk Production of Dairy Cattle at
Galenbindunuwewa Veterinary Region in Anuradhapura District

N.L.K llangasingha®’, J.M.P Jayasinghe®, J.M.D.R Jayawardana®, W.A Nihal
Wedasingha?

!Department of Animal Science, Uva Wellassa University, Badulla, 90000, Sri Lanka
2Department of Animal Production and Health, Anuradhapura, Sri Lanka

Dairy cattle farming is a key sector in livestock subsector which plays a crucial role

as a source of income and a source of nutrients to the Sri Lankan community .Thi
study was carried out to investigate the present status of milk production and tc
identify the main factors affecting daily milk production at Galenbindunuwews:

eterinary region in Anuradhapura District. Total of 300 dairy farmers were
selected using Stratified and Simple Random sampling techniques. Milk production
and socio-economic data were collected using a pre-tested structured questionnaire
covering 41 Gramaniladari divisions in this region. Data were analyzed for
descriptive analysis followed by Regression Analysis model using Minitab 17
statistical software. Results of the study revealed that the dairy cattle farming is
operated as the major income source of this area (69.4%). With average wean age of
3.14 months, Jersey Sahiwal cross breed was the major breed (28.5%) accounts for
14.8 L/herd average daily milk production. The best fitted multiple linear regression
model predicted that of the value of 74.66% daily milk production suggesting that
thenumber of milking cows in the herd, type of breeds, supply forage type, amount
of night feeding supply, amount of mineral supplement, roughages feeding methods
concentrate feeding frequency per day, amount of concentrate supply, concentrate
type, feed and water availability in cattle shed significantly (P < 0.05) affect the
daily milk production. However, lack of housing facilities, poor quality feeds and
vater, less success in artificial insemination (Al) were reported as key constraints
which need to be properly focused in future to increase milk production in
Galenbindunuwewa veterinary region in Anuradhapura District.
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Effect of Graded Shade Levels on the Growth and Quality of
Polyscias guilfoylei ‘variegata’ in the Batticaloa District of Sri Lanka

S. Srikrishnah®, S. Sutharsan, K. Narmhikaa and J. Mayoory

Department of Crop Science, Eastern University, Vantharumoolai, Sri Lanka

Identification of optimum shade level is essential for the cultivation of
ornamental foliage plants. A shade house experiment was carried out to assess
the effects of graded shade levels on the growth and quality of Polyscias
guilfoylei ‘variegata’, in the Batticaloa district during the period of July to
November 2017. The experimental location was crop farm, Eastern University,
Sri Lanka. The experiment was arranged in a completely randomized design
with twenty replications. Graded level of shades were defined as treatments viz.
open field (T1), 50% (T2), 60% (T3), 70% (T4) and 80% (T5) of shade levels.
Shade houses were constructed using commercial nylon nets of different shade
levels. Rooted and uniform cuttings were used as planting materials. Agronomic
practices were followed uniformly for all treatments. Plant height, leaf area,
number of leaves and plant biomass were measured at monthly interval and
quality of cuttings was assessed at the end of experiment as per the criteria
given by Conover and Poole (1986). Analysis of Variance was performed to
determine significant difference among treatments (p < 0.05). Plants provided
with 70% shade level showed significantly (p < 0.05) better performance in
measured growth parameters. In quality assessment also, plants grown at 70%
shade level (T4) received significantly highest score. From this study it could
be concluded that, 70% shade level is suitable for the export oriented cultivation
of Polyscias guilfoylei ‘variegata’ in the Batticaloa district as the growth and
quality of the plants was higher.

Keywords: Biomass, Leaf area, Quality assessment, Shade level
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Effects of Different Levels of Dietary Vitamin Premix (ENHALOR) in
Diets on Growth Performance and Meat Quality of Broiler Chicken

S.P.M. Priyadarshana®’, W.M.S.S. Weerasinghe', K.G.U.I.P. Gunawardana®, S.P.
Macelline?, S. Anand Kumar?, Li Ang®, N.M.N. Nambapana®, D.K.D.D. Jayasena®

!Department of Animal Science, Uva Wellassa University, Badulla, 90000, Sri Lanka
2 Department of Animal Science and Biotechnology, Chungnam National University,
Daejeon, 34143, Republic of Korea
3New Hope Lanka Ltd, Ekala, 11380, Sri Lanka

Poultry industry is a well-established livestock industry in Sri Lanka. The
orofitability of the industry depends on growth performance and meat quality of
oroilers and various feed additives are used in the industry. This research was
ronducted to determine the effect of different level of dietary vitamin premix
ENHALOR) on growth performance and meat quality of broiler chicken. Three
nundred sixty-day old (Cobb 500) male broiler chicks were randomly assigned t¢
four dietary treatments and each treatment comprised with 09 replicates. The dietary
reatments included 4 concentrations of vitamin premix. The control group (To) 0
irds received 350 g, 350 g, 300 g ton™ of premix for booster, starter and finishe
iets, respectively. The other experimental birds of three treatments were treatec
ith vitamin premix such as T1 (330 g, 280 g, 250 g ton™), T, (280 g, 250 g, 200 ¢
on™) and T3 (250 g, 200 g, 180 g ton™) in booster, starter and finisher diets
espectively. Average body weight and feed intake were recorded during the
xperimental period. At the end of day 40 birds were slaughtered and organ weight
arcass weight, meat quality parameters were measured. The highest (p < 0.05
aily weight gain (23 g bird™* day™), (70 g bird*day™), (73 g birdday™) and the
lowest (p < 0.05) feed conversion ratio (1.75, 1.5 and 2.06) of broilers werg
ecorded by T, treatment in booster, starter and finisher phase respectively. The
ighest (p < 0.05) pH (6.67) of broiler breast meat was recorded from T, and the
lowest (6.53) pH of broiler breast meat was recorded from Ti. In conclusion, thg
ietary supplementation of vitamin premix (ENHALOR) for broiler booster (280 ¢
on™), starter (250 g ton™) and finisher (200 g ton™) diets has better effects or
performance of broiler chicken.
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Evaluation of the Quality of Cinnamon Quills
(Cinnamomum zeylanicum Blume) after Primary Processing in Matara
District: A Case Study

W.G.M. Dilani*, A.A. Wijeweera?, H.A.S.L. Jayasinghe® and P.W. Jeewanthi!

'Department of Export Agriculture, UvaWellassa University, Badulla, Sri Lanka
National Cinnamon Research and Training Center, Pallolpitiya, Sri Lanka

Ceylon cinnamon is an indigenous spice crop to Sri Lanka and the main export
oroduct is cinnamon quills. Maintenance the quality of cinnamon quills is &
thallenge as it is exposed to a wide range of contaminations during post-harvest
oractices. Cinnamon growers, processors and dealers not much concern about the
aintenance of hygienic conditions. Therefore, this case study was conducted t¢
valuate the quality and major contaminations of cinnamon quills handled by
ifferent parties, viz., growers (T1), collectors (T2) and exporters (T3) present ir
atara district. Three different parties and the control (T4) which prepared in the
innamon research center were served as four treatments. Samples were collecteg
roportionate to the population of each party and physical, chemical and biologica
roperties of collected quills were compared with the control. Data analysis was
one using Minitab 17 Statistical package using analysis of covariance. Moisture %
f quills collected from growers (21.8%) statistically significant (P < 0.05
ompared to quills handled by collectors and exporters. Oil content present in quills
f control (1%) statistically on par with other three treatments. Sulphur was the
ajor chemical contaminant present on cinnamon quills and it was significantly
highest in exporter level as 20 ppm (P < 0.05). Quills collected from growers and
collectors exhibited statistically same values for acid insoluble ash % (2.26 and
2.92, respectively), water activity (aw) (0.83 and 0.84, respectively) and bark colour
while the collectors maintained significantly different insoluble ash % and a
rollated to control and exporters (P < 0.05). Insects are the biological contaminants
oresent in cinnamon quills and it was significantly highest in grower and collector
evels, 75 and 68 per 100 g of quills, respectively. The results revealed that the
attention paid by growers and collectors on possible contaminants and quality
aspects of cinnamon quills in a poor stage.
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Use of Lried Caged Layer Litter for Replacing Molasses in Total Mixed
Rations (TMR) for Dairy Cattle

A.G.M.Kalhara', J.M.P Jayasinghe', Shaman De Silva®

!Department of Animal Science, Uva Wellassa University, Badulla, 90000, Sri
Lanka
2New Bernard’s Animal Feed (Pvt) Ltd, Udubaddawa, 60250, Sri lanka

This study was carried out to investigate the use of dried caged layer litter ir
replacing the expensive molasses in total mixed ration (TMR) for dairy cattle
Litters samples from layers at different age groups (14, 17, 33, 37, 59, 72 weeks
were selected and were analyzed for proximate composition. Litter from 14 weeks
old layers showed the best proximate composition (dry matter 79.56%, crude fiber
30.86%, and crude protein 0.709%). Selected dried caged layer litter samples were
ested for Salmonella and E coli using XLD and EMB selective media, respectively
nd results were negative for both. Further selected litter was heat treated (105 °C
ill 2 hrs.) and control (Pennisetum purpureum 40 kg, Molasses 2 kg, concentrate 3
g, mineral supplement 50 g), treatment one (control + 1 kg of both litter and
olasses) and treatment two (control + 2 kg of litter) were prepared. Nine Jersey
ross milking cows in second lactation (BW 437 £ 19.4 kg) were randomly assignec
o three groups and formulated TMR was fed (45 kg cow™ day™). During
xperiment period, adlibitum supply of water was given and no medication wa
racticed. After one week of acclimatization period, daily milk production and feec
intake were measured individually up to two weeks duration and results revealeg
hat no significant difference in average daily milk production and the feed intake (g
alue > 0.05). Results suggested that the dried caged layer litter could be
successfully incorporated to the dairy cattle diet replacing molasses however further
studies are required regarding improving aroma and subsequently the palatability of
the dried caged layer litter which might affect to significantly higher daily milk
production.
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Evaluation of Refused Tea as an Alternative Medium for Coir Dust in
Potting Mixtures using Hot Pepper (Capsicum chinense Jacq)

D.D.I.D. Mihindukula!, K.N. Kannangara? and H.M.S.K. Herath!

'Department of Export Agriculture, Uva Wellassa University, Badulla, Sri Lanka
2\/egetable Breeding Division, Regional Agriculture Research and Development Centre,
Makandura, Sri Lanka

oir dust is a by-product of coconut industry and used as a potting mixture. It is
carcely available in local market due to its high demand. Conversely, refused tea is
waste of tea industry and a threat to the environment due to its accumulation. The
bjective of present study was to evaluate refused tea as an alternative medium for

oir dust in potting mixtures using hot pepper (Capsicum chinense Jacq). A study

nder polytunnel conditions was carried out at Regional Agriculture Research and
evelopment Centre, Makandura, Sri Lanka. Complete Randomized Design was
dapted assigning six treatments according to the volume basis: T1 [soil], T2 [Soil +
ompost, 1:1], T3 [Soil + Compost +Coir dust, 1:1:1], T4 [Soil + Compost + Coir

ust + Refused tea, 1:1:1/2:1/2], T5 [Soil + Compost + Refused tea, 1:1:1], T6 [Soi
Compost + Refused tea, 1:1:2] with four replicates. Soil moisture content, bulk

ensity (g cm™®), pH, electrical conductivity, organic C, exchangeable K, available P

nd total N were determined. Number of days for the first and 100% flowering
eight and canopy width at the first and 100% flowering, number of primary

ranches, plant fresh and dry weight, root: shoot ratio and root length were also
ecorded. Yield parameters were recorded every week: number of pods per plant
nd mean weight per pod (g pod™). All tested refused tea media showed similar
hysico-chemical properties to the commercially available coir dust growth media,

ut of the growth parameters T5 formed significantly higher root length and plan

t
eight compared to T3 (P < 0.05). With respect to the mean pod weight T3, T4 and
5 showed no significant difference (P > 0.05). The findings indicate that there was
1

o significant (P > 0.05) difference between the both coir dust and refused te:

edia, it emphasizes soils mixed with refused tea result better plant performance.

Hence; refused tea can be used as an alternative media for coir dust in potting
mixtures in hot pepper cultivation.

Keywords: Refused tea, Coir dust, Capsicum chinense Jacq, Growing media parameters
Plant growth parameters
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Survey on Consumer Behavior and Egg Quality Parameters in Badulla
District among the Consumers Age between 15-44 years

W.M.S.K.B. Weerakoon, J.M.D.R. Jayawardana, E.D.N.S. Abeyrathne”

Department of Animal Science, Uva Wellassa University, Badulla, 90000, Sri Lanka

Eggs are highly nutritious and perishable food with low price. Quality standards in
eggs and eqgg products are highly concerned in the world. Objective of this research
was to assess the consumer behavior and awareness of egg quality among the
people age of 15-44 years in Badulla district. Samples were taken using fluid survey
web based software. 385 respondents from 15 Divisional Secretaries divisions in
Badulla district were interviewed by pre tested questionnaire according to SLS
959:1992. Respondents were categorized in to urban, rural and estate sectors. Hence
72.2% individuals were Buddhist, 20% Hindus, 4.2% Islam. Education level was
distributed as; 25.2% Below O/L, 33.2% O/L Qualified, 36.1% A/L Qualified, 4.9%
Graduates and 0.5% Post-graduates. 93.8% individuals prefer Chicken eggs while
6.0% prefer quail eggs. 62.9% prefer brown shell eggs and 19.7% prefer white shell
eggs. But 17.4% consumers in all age category groups not concerned in color.
Maijority of the consumers purchase 5-10 eggs per week (50.6%) and only 11.9%
purchase 0-5 eggs. Mainstream of the consumers who have purchasing power
belong to age category between 24-35 years. 68.1% purchased eggs from retail
shops while 11.7%, 11.2% and 9.1% from farms, local houses and super markets,
respectively. 30.1% individuals consumed four eggs per week while 27.3%
consume three eggs per week and 21% consume five eggs per week per person.
86.8% had some basic knowledge on external defects and 81.1% had knowledge on
internal defects. 13.2% and18.9% of consumers had no consciousness regarding
internal and external defects, respectively. Urban consumers were more aware on
quality than others (p < 0.05). 16.4% consumers use appearance of eggs to identify
the level of spoilage while 28.1% shaking, 37.4% by dipping in water and 6.5% by
weight loss. Most preferred egg yolk color among the consumers was No 08. In
conclusion, consumers in urban area were more concerned on quality standards than
the other consumers but identification on defects were high in estate people.

Keywords: Education Level, External Defects, DS divisions, Internal Defects, Purchase eggs
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Analysis of Chemical Composition and Oil Yield of Cymbopogon nardus
and Cymbopogon winterianus in Thanamalwila Area

T.G.K.M. Gamage', H.A.E.N. Ariyasinghe?and A.G.A.W. Alakolanga*

!Department of Export Agriculture, Uva Wellassa University, Badulla, Sri Lanka
2Southern Group Teas, NildiyaVally Tea Processing Center, Akuressa, Sri Lanka

Citronella (Cymbopogon nardusand Cymbopogon winterianus) plant is a perennial
crop which is used to extract citronella oil as a commercial product. Citronella i
ultivated in Southern coastal area of Sri Lanka, mostly in Matara and Hambantot
istricts. Citronella cultivation is recently started in Thanamalwila area. Variety,
limatic and soil condition can affect the yield and chemical composition o
itronella oil. Objective of this study was to analyze and compare the oil yield an
hemical composition of two species cultivated in Thanamalwila area to select th
est species for oil extraction. Steam distillation technique was used to extract th
itronella oil and gas chromatography-mass spectrometry (GC-MS) was followed t
nalyze the chemical composition. It was found significantly (P < 0.05) highe
ercentages of Citronellol (7.14%), Citronellal (9.02%) and Geraniol (16.01%) i
Cymbopogon nardusthan in Cymbopogon winterianus in which the respective
values were 4.68%, 4.81% and 6.3%. There were no significant differences between
two species with respect to their Camphene, Limonene and Borneol contents. The
oil yield of Cymbopogon nardus was significantly (P < 0.05) higher than that of
Cymbopogon winterianus. Therefore, as far as the oil yield and chemical
composition of oil are concerned, Cymbopogon nardus is the best variety to
cultivate in Thanamalwila area.

Keywords: Citronella, Cymbopogon nardus, Cymbopogon winterianus, Thanamalwila
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Detection of Fungal Contaminations in Export Coir Consignments

W.H.T.P. Weerapura?, M.H.A.D Subhashini®", G. Chandrasenaland P.D.P.M. De
Silval

'Export Agriculture Department, Uva Wellassa University, Badulla, Sri Lanka
2Pathology Department, National Plant quarantine Service, Katunayake, Sri Lanka

Coir or coconut fibre is a natural hard fibre extracted from the husk of the coconut.
Coir is a good source for harboring and growth of fungi due to the high moisture
content and the nutrients, it can support the growth of pathogens harmful to men,
animals and plants. Export market is looking for coir products with minimum
contaminants which is important to control the crop infections and maintain the
human health. In the present study attempt was made to identify the fungal species
present as contaminants in the export coir consignments which threatens the big
security of importing countries. Fungi in coir samples were isolated by inoculating
the PDA plates with direct culture method and dilution series method under the
aseptic conditions. Nine fungal species were isolated after 72 hours of incubation
period. Isolated fungi were sub cultured separately to obtain the pure cultures which
is important in the process of identification. Fungal and spore morphology was
examined under the inverted compound microscope (Labomed TCM 400) for the
identification of fungal species. Mucor sp., Aspergillus sp., Fusarium sp.,
Colletotrichum sp., Geotrichum sp., Paradoxa sp., Rhizopus sp., Trichoderma sp.,
and Penicillium sp., were found after the investigation of 8 samples of different coir
2xporting companies in Sri Lanka. Aspergillus sp. and Mucor sp. were the most
abundant fungal species among the companies while Paradoxa sp., Fusarium sp.
and Trichoderma sp. were recorded only in samples from 3 companies.
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Effect of Vitamin E and Selenium Supplementation on Hatchability,
Fertility and Performance of Broiler Breeders

P.N.N.Kumari®", N.M.N.Nambapana®, N.Amunugama?

!Department of Animal Science, Uva Wellassa University, Badulla, Sri Lanaka
2Karandagolla Poultry Breeder Farm, Kandy, Sri Lanka

The present study was conducted to determine the effect of vitamin E and seleniu
supplementation on the hatchability, fertility and performance of broiler breeders.
otal of 42 weeks old 198 Cobb 500 birds were randomly assigned to 18 deep litte
ens (10 females and 1 male per pen) and were supplemented for two months o
eriod. Broiler breeders were randomly assigned to three treatments and si
eplicates. The control group (To) received only water. The birds from treatment
T,) and treatment 2 (T,) were supplemented with 10 mg L™ pure vitamin E and 5
0/1 L Selenium with vitamin E. The lowest (p < 0.05) hatchability (77%) wa
ecorded from Ty treatment and the highest (p < 0.05) hatchability (88%) wa
ecorded from T, treatment .The lowest (p < 0.05) fertility (86%) was recorded fro
o treatment and highest (p < 0.05) fertility (93%) was recorded from T treatment.
he lowest (p < 0.05) growth performance (87%) was recorded from T, treatment
nd the highest (p < 0.05) growth performance (98%) was recorded from T
reatment. There were no significant differences of total egg production, weekly
average feed conversion ratio and weekly average weight gain of broiler breeders
netween three dietary treatments (p > 0.05). In conclusion the hatchability, fertility
and performance of broilers were increased by dietary supplementation on said
amount of selenium supplementation (50 mg L™) than pure vitamin E (10 mg L™).
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Effect of different levels of Stocking Density and Dietary Sodium
Bicarbonate (NaHCO3) on Performance,MeatQuality and Organ
Weights of Broiler Chicken

P.N. Benjamin®'3*, N.M.N. Nambapana®, S.P. Macelline?3, Li Ang?

!Department of Animal Science, Uva Wellassa University, Badulla, Sri Lanka
2Department of Animal Science and Biotechnology, Chungnam National University,
Republic of Korea
3New Hope Feeds Lanka Ltd, Ekala, Sri Lanka

This study was conducted to determine the effectiveness of different levels o
INaHCOsand different stocking densities on performance and meat quality of broile
chicken. A total of 360, 19-day-old broiler chicks were randomly allocated in to §
experimental units in a 2 x 3 factorial arrangement of two different stocking
densities as D1 (Standard density: 1.2 ft?bird™*) and D, (High density: 0.85 ft2 bird™
and three levels of NaHCOj3; (0%, 0.3%, 0.5%). Each treatment consisted with 5
replicates. Data were subjected to factorial analysis using the General Linear
Models procedure of two-way ANOVA of statistical analysis system. The highest
P < 0.05) daily weight gain of broilers was recorded from D; (59 g bird™ day™),
).3% NaHCO; (69 g bird™ day™). The highest (P < 0.05) average daily feed intake
vas recorded from D, (112 g bird*day?), 0.5% NaHCO; (116 g bird™* day™).
Favourable (P < 0.05) feed conversion ratio was obtained from D, (2.31) and 0%
INaHCOs (3.06). The highest (P < 0.05) pH value was recorded from D; (5.53) and
0.3% NaHCOs (5.51) and lowest (P > 0.05) from D, (5.35), 0% NaHCOs (5.30).
Highest (P < 0.05) redness of breast meat was recorded from D; (12.49), 0.39
NaHCOs (12.37). The highest (P < 0.05) relative weight of intestine was recordec
from 0% NaHCOs (4.67). Highest (P < 0.05) liver weight was recorded from 0.39
INaHCOs (2.60). In conclusion, dietary supplementation of 0.3% NaHCOs3 has bette
effects on growth performance of broilers regardless of the stocking density.
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Keywords: Stocking density, NaHCOs, Average daily weight gain, Average feed
intake
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A Study on Health Management Practices in Free Range Chicken
Farming in Batticaloa District

A.S.M.Imras”, M.S. Kurukulasuriya

Department of Animal Science, Uva Wellassa University, Badulla, Sri Lanka

ree Range Chicken (FRC) farming plays an important role in rural economy,
nformation on health management in FRC in Sri Lanka is minimum. The study
bjective was to identify health management practices in FRC farming in Batticaloa
istrict. Data on FRC farming, especially focusing on health management were
athered from randomly selected 120 FRC farmers in 6 veterinary ranges if
atticaloa district using a pre-tested structured questionnaire. Data analysis was
onducted by obtaining frequencies of respondents belonging to each category
sing Minitab 16 software. Majority of farmers were females (53.3%). Most of
armers (74%) reared common village chicken and main rearing purpose was to sel
ggs (46.67%). 22.5% of egg production was used for family consumption
eflecting the importance of FRC farming in rural farm family nourishment.
ccording to farmers’ perception, infectious diseases (70.6%), parasitism (70.8%
nd predation (40.8%) were the major constraint in FRC production. Coccidiosis
27%) and fowl pox (26%) were the main diseases reported. Only 31.7% of farmers
reat the sick birds either by western (54.55%) or indigenous (45.45%) medicine
accination was not practiced by majority (81.7%) of farmers since they are not
ware on vaccination (68.04%). Parasitism was common during April-June (35%
r October-December (35.8%). Ectoparasitism was a common problem and
arbaryl, engine or cooking oil and liquid paraffin were externally used to contro
nd plastering the wall of chicken houses was practiced as hygienic practicel
ndoparasitism was identified by 38% of farmers. Piperazine citrate was used by
armers without having veterinary advices. Apart from the western medicine
indigenous medicine such as; Aloe sp. (26%), pepper (9%), papaya leaves (4%) and
ilk (9%) were used to control endoparasites by 48% of farmers. In conclusion
ccording to farmers’ perception, although infectious diseases and parasitism are the
ain constraints in FRC system, farmers’ attention on health management is
inimum. Hence, FRC system has potential to expand by improving health
anagement.

Keywords: Diseases, Free range, Parasites, Village chicken
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Effect of Eco-friendly Growth Media on Survival Percentage of Tea
[Camellia sinensis(L.) O. Kuntze] to Mitigate Short Term Drought at
Nursery Level

K.L.A.Y.D Bandara'", S.N Bandara”, N.S.Withanage', H.A.S.L. Jayasingha'

lDepartment of Export Agriculture, UvaWellassa University, Badulla, 90000,
Sri Lanka
’Tea Research Institute of Sri Lanka,Ratnapura, Sri Lanka

Tea is generally considered to be a shallow-rooting plant, sensitive to the physical
condition of the soil and thus growth media may help effectively mitigate short
erm drought conditions. Therefore, this study was conducted to study the effect o
rowing media on soil properties and survival percentage of tea cultivar TRI 2023
uring short term drought period at Tea Research Institute, Ratnapura. Six treatmen
ombinations having three growth media (charcoal, paddy husk and refused tea) and
wo different application methods (3 inches high growth medium layer applied tc
he bottom of the pot and growth medium incorporated into the soil) were used i
ot experiment under protected house condition. Each treatment was replicated fou
imes and CRD was used. Initially, soil moisture status of all treatments wa
djusted to a saturation point and after that irrigation was not done for one month,
ater runoff and percolation were inhibited using bottom closed pots an

vapotranspiration (ET) was considered as the only method for soil moisture loss,
T (mm) was measured using weight difference method and survival percentag

%) was calculated in all 24 pots weekly for one month. Then the second irrigatio

as done again to saturation point and the study was continued for another month|
he results revealed that, there were significant differences among six treatment
or both tested parameters. Further, the lowest percentage weight differenc
11.2695%) and the highest survival percentage (89.8%) were observed in charcoa
incorporated into soil at 1:2 ratio during the study period. Therefore, charcoa
incorporated into soil (1:2) can be effectively used as an eco-friendly growt
edium as it increases the water retention facilitating more survival of potted plants
f tea cultivar TRI 2023 in nurseries during short term drought period.

S

eywords: Evapotranspiration, Growing media, Short-term drought, Survival percentage,
RI 2023

Proceeding of the 2% International Research Symposium, Uva Wellassa University.
Badulla 90000, Sri Lanka, 15t — gnd February 2018

o4




Animal and Crop Production Technology Poster

Effect of Rainfall Changes on Tea Yield Using Standardized
Precipitation Index in Badulla

T.Kiruththika,P.W. Jeewanthi and L.M.H.R.Alwis

Department of Export Agriculture, Uva Wellassa University, Badulla, Sri Lanka

he variations in the rainfall pattern is very essential to understand the drought and
et conditions in tea growing areas. Standardized Precipitation Index (SPI) is
rovided one of useful tool to understand the drought and wet conditions of selected
ocation/s or country. The objective of this study is to identify the impact of rainfall
hanges in tea growing estates of Badulla region and evaluate its effects on tea
ield. Therefore,rainfall and tea yield data were collected from Ury, Telbedde,
pring Valley estates in Badulla region for the period of 1987 to 2016. Change
oint analyzer was used to understand the changes in rainfall and yield, Mann¢
endall test was used to identify the trend of these data. The 12-month SPI for
anuary to December showed an increasing trend in Spring Valley estate and it
indicated higher chance of occurring wet events; whereas decreasing trend i
elbedde estate showed there is a chance of occurring drought events, while U
howed no trend. The 5-month SPI which is representing desirable period of te
arvesting (South-West monsoon) from May to September showed a decreasin,
trend which led to high chance of occurring drought events in Telbedde while othe
estates have no any trend. Also it showed there was a decline in the annual yield b
0 to 32 kg ha™ per year in Badulla regionThe results of the study revealed tha
there is a highrisk of changing rainfall pattern in near futurewhich can affect o
yield reduction in Badulla region.

Keywords: Drought, Rainfall, Standardized Precipitation Index (SPI), Tea
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Statistical Analysis of Determinants of Black Tea Quality

S.Tharagal, K.W.S.N.Kumari’and D.D.C.Wanniarachchi'

!Instrument Center, Faculty of Applied Sciences, University of Sri Jayewardenepura,
Nugegoda.
’Department of Science and Technology, Uva Wellassa University, Badulla.

ea is the world most popular beverage. It has very good market both locally and
internationally.Sri  Lankan tea is world renowned for high quality and
aste.However, in the recent past, Sri Lanka has lost the top ranking and now in rank
hird in the world market. Therefore, ensuring the export of quality tea is essential
or the regaining the top ranking.In this study, a literature survey was conducted t
identify the factors affecting the quality of black tea.Some identified factors are
ermentation time, temperature, moisture and humidity content of leaves. These will
impact quality parameters such as Theaflavine, Thearubigin, Tea liquor color and
rightness.In this paper, a statistical analysis was conducted to identify the extent t
hich fermentation time and temperature will impact with Theaflavin, Thearubigin,
nd total color of the tea infusion by using correlation and regression (simple and
ultiple). An analysis was conducted using 17 reported data where each data point
is the average of a triplicate. According to correlation analysis, relationships are
vailable among time, temperature and Theaflavin.When the fermentation time
increases, Theaflavin content decreases.When the temperature decreases,
heaflavin content increases.However,the impact of temperature on Theaflavin is
ot significant as in the observed analysis (P = 0.966).A similar study was carried
ut to find relationship between Thearubigin versus temperature and fermentatio
time. The results reveal that the thearubigin is not significantly related wit
temperature (P = 0.189) and fermentation time (P = 0.844).Tea infusion color is
highly related to the time than temperature (P = 0.098).It can be concluded that
theTheaflavin and tea liquor color is significantly depending on fermentation time,
where thearubigin is depending on temperature.

Keywords: Fermentation time, Temperature, Theaflavin, Thearubigin, Regression
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Determination of Geographical Variations of Heavy Metals in Swordfish
(Xiphias gladius) and Yellowfin Tuna (Thunnus albacares)

D.A.S.U. Digoarachchi, C.N.Walpita”

Department of Livestock Production, Sabaragamuwa University of Sri Lanka, Belihuloya,
Sri Lanka

Bioaccumulation of heavy metals in marine fish has emerged as a serious health
concern in consumers and economic burden to fish exporters. Heavy metal
concentrations of fish found in Sri Lankan fishery products may cause risks of
border rejections and economic losses. However, data are yet to be available in this
regard. Present study was conducted to explore geographical variation of heavy
etal accumulation in the swordfish (Xiphias gladius) and Yellowfin tuna (Thunnus
Ibacares). The heavy metal analysis data (Hg, Cd, As, Pb) were collected from two
ish export companies in Sri Lanka. Cd, As, Pb metals were not detectable in
amples. There were 302 mercury analysis data of swordfish during June tg
eptember, 2017 and 33 mercury analysis data of yellowfin tuna during January,
015 to August, 2017. According to the collected secondary data, particular way
oints were traced using log sheets. Then using QGIS software, monthly heavy
etal variations were mapped against fish species. Results showed that heavy metal
nalysis data concentrated in main 4 areas between 64°00°00.000”E-
0°00°00.000”E & 0°00°00.000”N-8°00°00.000"N,76°00°00.000”’E-80°00°00.000”E
0°00°00.000”N-8°0000.000’N,88°00°00.000E-92°00°00.000”E & 14°00°00.00
TN-18°00°00.000"N and  82°00°00.000”E-90°00°00.000”E & 6°00°00.000”N+
4°00°00.000”N.The results revealed that Mercury is the major heavy metal that
ccumulates in the Swordfish and Yellowfin tuna. According to EU standards,
ercury accumulation is higher in Swordfish that exceed 1ppm standard limit.
ccumulation is highest in the fish harvested in the area of 64°00°00.000”E-
0°00°00.000”E & 0°00°00.000”N-8°0000.000”N.Accumulating proportion to it
arvest was 40.33% that exceeds 1ppm level. The next highest mercury levels wer¢
ound in the 88°00°00.000”E-92°00°00.000”E&14°00°00.000N-18°0000.000"N
nd proportion to the total harvest was 10.81% which is greater than lppm.Ir
onclusion, the fish caught from these two areas tend to have more Mercury
ontaminations than those of other areas, suggesting possible predictive modeling
pplications for heavy metal accumulations in fish.
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Comparative Analysis of Morphological Characters of Blue Swimming
Crab, Portunus pelagicus (Linnaeus, 1758) Populations of Western and
North-Western Regions in Sri Lanka

A.V.H.R. Disnika, J.D.M. Senevirathna, N.P.P. Liyanage”and S.C. Jayamanne

Department Of Animal Science, Uva Wellassa University, Badulla, Sri Lanka

The blue swimming crab, Portunus pelagicus, is abundant in indo-west pacifi
regions and extremely contributes for commercial fishery industry. In Sri Lanka
his species is typically found in Western, Northern, North-Western and North
astern Coasts. Morphological studies of P. pelagicus are important to identif
opulation clusters and distribution patterns. Hence, this study was conducted t
identify morphological variations of blue swimming crabs collected from Puttalu
nd Kalpitiya areas of the North-Western coastal region and the Negombo area o
he Western coastal region. A Total of 240 individuals, 80 from each site wer
nalyzed using twelve morphometric parameters. Standardized morphometri
easurements were subjected to Discriminant Function Analysis (DFA) to observ
intra-specific variations. According to the results, two discriminant functions wer
erived with 63.8% and 36.2% of variance for function 1 and 2 respectively, whil
unction 1 was predicted as the strongest component (P < 0.05). The length to widt
atio of the major cheliped merus (MEL/MEW=0.71) and ratio between carapac
idth (including 9™ anterior-lateral tooth) to carapace length (CW2/CL=0.59) wer
identified as highly contributing parameters for function 1 and 2 respectively. Th
verlapped group plots suggested that there was no intra-specific morphologica
ariability among three populations. Based on the results, it can be suggested tha
Il three P. pelagicus groups are morphologically similar and consider as ong
opulation. The length-weight relationships of crabs in all three sites recordeg
egative allometric growth (b<3). However, results need to be confirmed using
olecular data. Results of the current study provide basic information which coulg
e utilized when constructing management plans on fisheries and conservation fo
his economically important carb species.
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Comparison of Blue Swimming Crab, Portunus pelagicus (Linnaeus,
1758) populations from Batticaloa and Trincomalee areas in Sri Lanka
using Morphometric Parameters

W.A.D. Soyza, J.D.M. Senevirathna, N.P.P. Liyanage” and S.C. Jayamanne

Department of Animal Science, Uva Wellassa University of Sri Lanka

Western, Northern and Eastern areas of Sri Lanka are famous for blue swimming
crab fishery. However, very limited studies have been carried out to identify their
population structure. This study investigated the utility of morphological character
o differentiate Portunus pelagicus populations of two different areas in easterr
rovince of Sri Lanka. Samples were collected from Batticaloa (n=46) anc
rincomalee (n=46) waters throughout its known geographic range. Twelvg
orphometric characteristics were measured up to nearest 0.01 mm. Discriminan
Function Analysis (DFA) was performed to analyze significant intra-specifi
ariations of two populations using standardized morphometric characteristics. Thg
derived single discriminant function was totally accounted for 100% variance
Wilks” Lambda=0.74, P<0.05). The carapace width to carapace length ratio
CW?2/CL) was recorded the highest canonical discriminant function coefficient

]
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0.89), thus CW2/CL was selected as the most suitable parameter for the predicteg
odel. The two centroids derived by DFA were 0.59 and (-0.59) respectively fo
he Trincomalee and Batticaloa, and predict the separation of two groups.
ccording to the plotted graph, minimal overlapping between two groups was
bserved with possible variation between two populations. Two different allometric
oefficients (b) were recorded as 2.92 (closer to isometric growth) and 2.76
negative allometric growth) for Trincomalee and Batticaloa populations
espectively. Hence, the results suggest that there is a possibility of having two P,
elagicus stocks in the 2 sites of the eastern part of the island. Changes of
revailing environmental conditions and habitat are the factors that lead to

D

t

orphological differences of two P. pelagicus populations. Finding of this study is
important for implementations of site-specific sustainable fishery managemen
programs. Further, population genetic studies are recommended to confirm the
results of the present study.

Keywords: Crabs, Portunus pelagicus, Morphometric Characteristics, Population
differentiation, Fisheries Management, Discriminant Function Analysis
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Effect of Four Formulated Diets on Colour Enhancement of Platy Fish,
(Xiphophorus maculatus)

K. K. K. Premawansha', A.C.W.W.M.C.L.K. Coswatte’, N. P. P. Liyanage', and M
P.K.S. K. de Silva *

! Department of Animal Science, Uva Wellassa University, Badulla, Sri Lanka
2 Department of Zoology, University of Ruhuna, Matara, Sri Lanka

skin colouration is one of the most important factors which determines the
rommercial value of ornamental fish. Pigmentation in the skin is responsible for
lifferent colouration of fish. Pigment enriched feed is a reliable method, because
nazardous effect of fish is considerably reduced. Objective of this study was t¢
determine the colour development of platy fish subjected to four different diets
Four formulated diets were prepared using autolyzed ground shrimp head, autolyzec
¢

PSP _ N

]
ground crab shell, dried & ground carrot as supplements and control diet without
upplement. Twenty-five percent (25%) supplement was used for each diet
f
f

preparation and other ingredients were common to all formulated diets consisted o
the rest of 75% in the diet. Additional 25% of fish meal was used instead o
supplement in the control diet. Experiment was conducted using five-day old platy
as 30 individuals /tank and each treatment was triplicated. Laboratory conditions
vere maintained at 26+1 °C of temperature under natural photo periods for 75 days
IFish were fed two times per day until satiation. Photographs were captured in every
2 week interval by a same person with the same camera (Canon EOS 1300D) at a
distance of 5.5 cm and 90° of angle at same condition for colour comparison,
Pigmentations in the platy fish of each treatment were compared using a
Mathematical language function which is called image analysis. Collected data wer¢
statistically analyzed using one-way ANOVA at p<0.05 of significant level by
SPSS 24 software. According to the results, colour intensity of the platy fish feg
with the feed containing autolyzed ground shrimp shell were significantly differen
0.192+0.005) from the other three diets. All three experimental diets with
carotenoid pigments at different levels had enhanced the colour of the fish. Presen
study reveals that the autolyzed shrimp head supplement is a good candidate i
improving the colour of the platy fish.

o o e =5
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dentification of suitable hardening medium for micro-propagated
Lagenandra thwaitesii species in the Tilapia based aquaponic system

J.A.R.A.Jayasinghe”, A.C.W.W.M.C.L.K.Coswatte, J.D.M.Senavirathna and
N.P.P.Liyanage

Department of Animal Science, Uva Wellassa University, Badulla, Sri Lanka

_agenandra thwaitesii consider as a threatened endemic ornamental aquatic plant in
amily Aaraceae. Micro-propagation is a tool for large scale multiplication of these¢
nlants. High mortality experienced in transferring of micro-propagated plantlets
rom the laboratory to the environment is a major limitation in the production of L|
hwaitesii at commercial scale. Aquaponic system is used for growing of various
lants as a new approach to harden micro-propagated aquatic plantlets. This study
ocused on examining an effective hardening medium for L. thwaitesii in an
quaponic system. Six weeks aged uniform samples of in-vitro rooted L. thwaitesii
lantlets were hardened by 3 different media; coconut husk, clay bricks shards and
iver gravels. Tilapia fish waste was used as the fertilizer from the aquaponig
ystem, while trickling down to each section with different hardening media. The
erformance of plantlets in each media were measured using survival and growth
arameters (number of leaves, length of roots, shoots and leaves, width of leaves
et weight of plantlets) during five weeks of hardening period. The collected data
ere subjected to multivariate analysis at P < 0.05 level. According to the results,
haracteristics of hardening media significantly affect on growth performance of L.
hwaitesii. Highest average leaf length (24.18+0.582), leaf width (10.58+0.250),
oot length (87.05+5.15) and wet weight (0.83+0.05) were recorded in clay brick
hard medium, while maximum average number of leaves (4.05+0.189) was
ecorded from gravel medium. The 100% survival rate was obtained in all the
nardening media. Bricks play a vital role in cation exchange, which enhances the
nutrients availability for plants by increasing the growth rate of plants. Hence, clay
bricks shards medium was considered as the best substrate for hardening of L|
thwaitesii in the Tilapia based aquaponic system. This novel trend in integrated
aquaculture system is useful to overcome the practical problems in micro:
propagation of L. thwaitesii plants, as a valuable asset for ornamental aquatic plant
industry.

- =

Keywords: Acclimatization, Lagenandra thwaitesii, Aquatic plants, Micro-propagation,
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Effect of Methyltestosterone Treated Feed on Growth and Gonadal
Histology of Red Blonde Guppy Fish (Poecilia reticulata)

S.N.T.I. Sampath” and M.P.K.S.K. De Silva

Department of Zoology, University of Ruhuna, Matara, Sri Lanka

n ornamental guppy fish (Poecilia reticulata) industry, male fish has higher
lemand as they are more colourful and attractive than females. Female guppy could
ne sex reversed and masculinized by using androgenic hormones. Present study
1ssessed the effect of Methyltestosterone (MT) on growth and gonad differentiation
of guppy fish. Three diets used in the study (A, B and C) had similar ingredients i
ame proportions except in diet A. In diet A, twenty five percent of fish meal wa
eplaced by autolyzed prawn shells. Methyltestosterone was added (100 ppm/ Kg
o0 diets A & B and diet C was the control of the experiment. Guppy fis
0.009g+1.66x10*) was stocked in glass tanks of size 18"”x8"x6" at 20 fish /tank.
ach treatment was triplicated. Mean body weight of fish in each tank wa
easured once every two weeks. After 120 days gonads were preserved an
istological sections were taken. Highest body weight gain (0.2259+0.007), relativ
rowth (44.67+6.53), survival rate (80.0% £7.64) was observed in fish fed with die
. Mean body weight gain of fish fed with diet C was significantly differen
P=0.04) from fish fed with diet B indicating that MT exerts negative effect o
rowth. Male to female ratio in control group was approximately 1:3 and 1009
ales were observed in fish fed with MT treated feed. Testis of male fish in control
group contained spermatozeugmata (SZ) which are regular shaped cysts wit
clearly distinguished and methodically arranged different stages of spermatogenesis,
while masculinized female fish had a different gonadal histology with irregular
shaped SZ having stages of spermatogenesis not clearly distinguished and not
arranged methodically.

— N O B O
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Preliminary Study of the Elasmobranch Fishery in Valaichchenai, Sri
Lanka

T.N. Dharmakeerthi?, 1.U. Wickramaratne, S.C. Jayamanne’, D. Fernando?, A.V.
Tanna? and R.M.K. Bown?

!Department of Animal Science, Uva Wellassa University, Badulla, Sri Lanka
2 Blue Resources Trust, Colombo, Sri Lanka

harks and rays are included within the sub class Elasmobranchii. Indiscriminat
ishing techniques have resulted in the progressive depletion of their population
lobally. In Sri Lanka, these fisheries are driven by demand for shark fins, mobuli
ill plates, their fresh meat and dried fish. This study collected information on shar
nd ray landings to provide information for sustainable management practices.
uestionnaire survey was conducted with 140 fishers and biological parameter
length, weight and maturity data) were collected from 123 shark specimens an
29 ray specimens in Valaichchenai (7 °55.58°, 81 ° 31.80"), in the Eastern Provinc
f Sri Lanka. Results showed a female biased sex ratio for sharks. 11.76% of the
ere observed to be pregnant. From the male sharks, 16% were immature. For th
ays, 40% were immature, comprising of 67% of females of which 3.44% wer
regnant. The most abundant species with growth coefficients and condition factor
ere Carcharhinus brevipinna (1.25, 1.09), Carcharhinus limbatus (2.80, 0.83)
archarhinus amboinensis (2.36, 1.17), Mobula japonica (1.62, 1.47) an
eotrygon kuhlii (1.86, 1.98) respectively. All species showed a negative allometri
rowth, except Carcharhinus limbatus and most of the species have show
ondition factor greater than one. The questionnaire revealed that fishers were age
etween 18 to 68 years (mean=37.55+11.23) and 64% of fishers stated that thei
ishing area is as far North as Jaffna, with offshore ranging from 10-700 km. Ther
as no significant difference between attitudes on the awareness of rules an
egulations with fishers of varying age groups, but propensity of crossin
oundaries showed a significant difference (p<0.05) with age group. The result
howed that some endangered species such as Sphyrna lewini and also vulnerabl
pecies such as, Mobula tarapacana were being caught and immature males
regnant females were landed. These results indicate the need of prope
implementation of management plans for sustainable utilization of these resourcesi
hus, conducting awareness programs, declaring restricted areas (nursery grounds
nd optimum length at first capture are important for sustainable utilization o
ishery resources.

eywords: Elasmobranch, Growth factor, Condition factor, Maturity, Gill plates
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Determination of the Appropriate Oryza sativa (Rice) Straw Fertilizer
Loading Level to Enhance Survival Rate of Catla catla (Catla) Post
Larvae

M.A.D.U. Maddumaarachchi®*, K.M.D.M.Somarathna? N.P.P.Liyanage*

!Department of Animal Science, Uva Wellassa University, Badulla, Sri Lanka
2Aquaculture Development Center, National Aguaculture Development Authority
(NAQDA), Udawalawa, Sri Lanka

ntroduction of the Indian major carp species like Catla catla (Catla), Labeo rohit
Rohu) and Cirrhinus mrigala (Mirigal) has been resulted in a significan
development in inland fisheries in Sri Lanka. Among these introduced fish species
Catla contributes to freshwater fish production in Sri Lanka significantly. One of th
identified problems in Aquaculture Development Center, Udawalawa was lowe
survival rate of Catla post larvae at nursery stage. Hence this study was conducte
0 determine appropriate rice straw loading level to enhance survival rate of Catl
ost larvae reared in nursery tanks of 20 m?. The experiment was conducted using
ompletely Randomized Design (CRD). A preliminary fertilizing procedure wa
one to determine a defenitive range (75-90 g m™ of dried rice straw) to conduct th
experiment and the tanks were fertilized at above rates. Body weights and total
lengths of post larvae were recorded at stocking and water quality parameters wer
recorded twice a day in each treatment. Number of survived post larvae in eac
1
1

reatment were recorded with the body weights and total lengths at the end of th
earing period. Recorded data were analyzed using one way ANOVA and Tuke
test was used to compare mean values at 5% significance level. Total plankto
count, survival rate, length gain and weight gain of post larvae were significantl
different (p<0.05) among treatments. 80 g m™ loading level of rice straw was th
best treatment showing highest survival rate (66.62+0.69), greatest length gai
159.08+£6.99 cm), maximum weight gain (2,576+176g) and highest mean value o
total plankton count (54,910+646). Adequate amounts of planktons and prope
water quality parameters act as major reasons for higher survival rate of Catla pos
larvae. Therefore, the loading rate of 80 g m? was found to be best among
t
1

=09 s

reatments for fertilizing Catla nursery tanks with rice straw to enhance surviva
ate.

Keywords: Rice straw, Catla post larvae, Survival rate, Plankton
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Effect of Raw Spirulina platensis Supplement on the Growth
Performance of Guppy Fish — Red Blonde (Poecilia reticulata)

M.A.D.P.I Sarathchandra®, A.S. Mahaliyana, A.C.W.W.M.C.L.K. Coswatte and
S.C. Jayamanne

Department of Animal Science, Uva Wellassa University, Badulla, Sri Lanka

Aquarium fish industry in Sri Lanka has become a valuable source of foreig
2xchange recently. Guppy fish (Poecilia reticulata) ranks the highest (67%) marke
of ornamental, fresh water fish export sector in Sri Lanka. Spirulina platensis is on
of the commercially important micro algae due to its overall nutritional qualities
The study was investigated the effect of dietary supplementation of differen
percentages of Spirulina platensis (5%, 10%, 15%, 20%, and 25%) on growt
performance, Feed Conversion Rate and survival rate in guppy and were compare
with commercial feed as the control treatment. Spirulina platensis were culture
using axenic batch culture method in Zarrouck’s medium, under illumination with
photo period of 12 hours light and dark. Glass tanks (0.3 m x 0.15 m x 0.15 m
were used for each treatment with 3 replicates and 21 days old red blond gupp
were reared with a stocking density of 10 fish/tank for 30 days. Fish were fed, twic
per day at a rate of 10% of body weight for 60 days. Data were collected every
weeks interval and analyzed by One Way Analysis Variance (ANOVA). There wer
significant differences between all the diets in terms of average body weight
p<0.05). Average body weight was highest in treatment with 5% raw Spiruin
platensis incorporated feed (0.45+0.099) and lowest in control treatment
0.36%0.13g). No significant differences were observed in weight gain and Specifi¢
Growth Rate (SGR) (p>0.05) according to the treatments. There were significant
differences of Feed Conversion Ratio (FCR) among all the diets (p<0.05), while it
t
I

OoO—O—D— S

vas lowest in 5% raw Spirulina platensis incorporated feed (1.43+0.06) and highes
iJn the control treatment (2.05+0.09). 100% survival rate was observed in al
reatments. The study revealed that 5% raw Spirulina platensis dietary
supplementation enhances the growth rate in guppy fish.

Keywords: Dietary supplementation, Growth performance, Poecilia reticulata, Spirulina
platensis
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Determination of Suitable Breeding Substrate for Redside Barb
(Puntius bimaculatus) in Captive Conditions

G.K.Y.Wajiramala', A.S. Mahaliyana®, W.P.R. Chandrarathna? and S.C.
Jayamanne!

!Department of Animal Science, Uva Wellassa University, Badulla, Sri Lanka
20rnermental fish breeding and Training Center, Rambadagalle- National Aquaculture
Development Authority of Sri Lanka

Redside barb (Puntius bimaculatus) is one of the most popular indigenous
prnamental fish species, which commonly found in Sri Lanka. This species has been
neavily collected from wild for aquarium trade and have a severe influence on the
eduction of naturally available stocks. Development of captive breeding and larva
earing techniques are found as an effective strategy to increase commercially
vailable stocks, which will also lead to ensure the sustainable utilization as a
aluable resource. Hence, the abjective of this study was to determine the suitable
substrate for successful breeding of Redside barb in captivity. Three types of
breeding conditions; gravels with aquatic plants, sand with aquatic plants, only
aquatic plants were provided with stilled water in 60 cm x 30 cm x 30 cm size
indoor glass tanks and three replicates for each treatment were used. Mature males
with bright red colour stripe on their body and females which released yolked eggs,
when slight pressure is applied on their abdominal region were selected as brooders
for the experiment. Selected individuals were introduced into each tank at 2:1 male
o female ratio. Completely Randomized Design was used as the experimental
esign and produced fry number was counted. Data were analyzed using one way
NOVA. Spawning was observed in all conditions and fry number varied
ignificantly among three different substrates (p<0.05). The highest mean fry
umber was observed in the substrate of gravel with aquatic plants (195+20
ompared to other 2 (fry number in the substrate which contain sand with aquati
lants: 7739 and only aquatic plants: 33+£33). Results of this study revealed tha
he most suitable breeding substrate for the Redside barb in indoor glass tanks wa
he substrate with a gravel bottom and aquatic plants.

Q) = = e
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Impact of Thermocline Variability on Yellowfin Tuna Catch Rates of
Sri Lankan Long-Liners

S.M.B. Sinhakula®, J.Rajapaksha?, G.G.N. Thushari* and K.P.G.K.P.Guruge!

!Departmet of Animal Science, Uva Wellassa University, Badulla, Sri Lanka
2 National Aquatic Resources Research and Development Agency

Tuna fishery is an important source of income to Sri Lanka, having a greatef
potential for development. Yellowfin tuna: Thunnus albacares is a major species,
exported to Japan and EU countries. Vertical migration of fish with changes in
emperature is considered as an important parameter to ensure fishing efficiency,
hus harvest of yellowfin tuna is associated with the thermocline layer and it$
easonal changes. The objective of the present study was to investigate the influence
f vertical structure of temperature on catch rates of longline fishery. Temperature:
epth recording sensors were used to understand the depth penetration level of
ooks and associated temperatures, during the period from July 2012 to February
014. Based on sensor data and catch records, fishing depth was determined by
eans of sag caused by slack of the main line in between two buoys. Thermocline
ariability was analyzed using oceanographic datasets obtained from Copernicus
arine Environmental Monitoring Service. Temperature vertical profiles werg
xtracted from those datasets at each fishing positions and a 5-parameter sigmoig
odel was used to determine the thermocline properties. Most commonly, 6-9
n0oks per basket have been used in longlines, while total number of hooks was 800r
1000. Buoy-lines and branch-lines were ranged between 20-30 m and 45-50 m
respectively. Based on the hooks per basket, the depth penetration level closer t¢
buoy-line is ~70 m and ~100 m at the center of a basket. Sagging variability o
hooks in a basket have shown a linear relationship (r>=0.9992) with the distance
between branch lines starting from buoy-line to the middle of a basket. Catch pe
unit effort was ranged between 15-70 kg / 1000 hooks. Thermocline depths altereg
I
¢
¢
¢
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netween 100-125 m with variations of corresponding temperatures at 21-23 °C. Thg
jeveloped model is capable of predicting hooking depths, thus the longling
ronfiguration can be adjusted with thermocline information for successful fishing
Dperations.

D
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dentification of Factors affecting to the Blue Swimming Crab (Portunus
pelagicus) Harvest in Eastern Province, Sri Lanka

A.AF.S. Infaas, N.P.P. Liyanage", I.U. Wickramaratne, J.M.D.R. Jayawardana,
P.C.B. Dias

Department of Animal science, Uva Wellassa University, Badulla, Sri Lanka

The blue swimming crab; Portunus pelagicus is a tropical marine crustacean
species, having higher demands in local and global crab market during last few
decades. But, there are limited studies on present harvest of blue swimming crab
industry in Sri Lanka. Hence this study was conducted to investigate the current
status of Blue swimming crab fishery and factors affecting on the daily harvest of
L
I
)

Blue swimming crab in the Eastern Province, Sri Lanka. Stratified and Randon
Sampling techniques were used to select the target and by catch fisheries from
Ampara, Batticaloa and Trincomalee districts. Data associated with harvesting
ethods and practices of Blue swimming crabs were collected from 372 fishermen
nd 23 sellers using pre tested structured questionnaire. Collected data were
tatistically analyzed using Minitab 17 software and MS Excel. Multiple Linear
egression model was fitted to determine the main factors affected on the daily
lue swimming crab harvest. Descriptive statistical analysis suggested that majority
f the fishermen in the Eastern Province used Gill net (94.7%), while less
ercentage of fishermen used Cast net (2.9%) and Trap net (2.4%). It was found
hat, in average 4.5 kg of daily harvest was obtained and average price of blug
Swimming crab was Rs 271.69 per kg. Furthermore, results of Regression analysis
revealed that there is a significant relationship in daily Blue swimming crab harvest
with mesh size, length of net, depth of net and number of net pieces (p<0.001).
Study concluded that improving these factors would increase the Blue swimming
crab harvest in Eastern Province of Sri Lanka and necessary attention needs to be
given at policy making in future.

Keywords: Blue swimming crab, Harvest, Eastern province, Regression
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Potential use of the skin of Canthidermis maculata (Bloch, 1786) as a
value added product — A preliminary investigation for a cheaper and
greener method

S.S.Williams, D.H.N. Munasinghe”

Department of Zoology, University of Ruhuna, Matara, Sri Lanka

Trigger fish, C. maculata is available in markets as a result of by-catch of tun
fishery industry. It possesses a unique rough skin which is removed whil
processing the fish. The aim of the current study was to investigate a cheap and eas
ethod to treat the skin of C. maculata in order to use as a value added product,
raditionally used solutions for depigmentation and removing scales (i.e. mixture o
a,S and Ca(OH),) was used and was not able to treat C. maculata skin. Therefore
his procedure was modified to treat the skin with scales. Depigmentation wa
arried out using 4% (based on weight of the skin) Na,S and it was able to creat
he patchy appearance on the skin samples. Two treatments were conducted t
improve the quality of the samples. For treatment I, samples were immersed (19 pe
ml) for 3 days separately in fat liquoring agents such as pure coconut oil, castor oil
nd two prepared fat liquoring agents based on coconut and castor oils (oil + H,SO4,
P04 + NaCl + NaOH). As treatment Il, samples were immersed in egg yol
5g per 1ml) for 10 minutes. According to the results, egg yolk was identified a
he more appropriate agent, which improves the flexibility of the skin sample
within the minimum time duration of 10 minutes compared to others. A colorles
arnish layer was applied on treated skin samples to improve the appearance and th
water proofing ability. All treated skin samples were kept in the room temperatur
for six months to observe the changes occurred. It was observed that the ski
samples treated with NazS and egg yolk were able to maintain its improved quality
compared to others. A sample with 50 g weight was produced at the rate of 5/=
LKR and it was used to prepare products of wallets, folders, part of shoes etc
f
¢
!

Further improvements of samples are suggested using advanced technology. This
theaper and greener method could be used as an additional income source by
vracticing as a house hold industry.

Keywords: Canthidermis maculata, Skin, Texture, Value addition, Na;S Egg Yolk
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Growth Performance of Black Tiger Shrimp (Penaeus monodon) Based
on Three Different Brood Stock Collecting Areas Handala, Beruwala
and Mulathivu in Sri Lanka

E.M.H.Y. Ekanayake', J.A.Athula’, A.M.D.N.S. Atapaththu?,
R.M.N.P.K.Ranathunga?

!Department of Animal Science, Uva Wellassa University, Badulla, Sri Lanka
ZNational Aquaculture Development Authority of Sri Lanka. No 49/1, New Parliament Rd,
Pelawatte, Battaramulla, Sri Lanka.

$eed production of shrimp aquaculture industry in Sri Lanka is totally depends on
he wild captured brood stocks. Among the 17 recorded brood stock collecting
reas; Handala, Beruwala and Mulativu areas are provided proportionally higher
mounts of brood shrimps to the industry. This study was carried out to investigate
he differences of the growth performances of the cultured shrimps in accordance tg
he collecting area of the brood stock to produce post larvae (PL). 15 days old PL
ertaining to three different collecting areas including three replicates for each area
ere stocked in fiberglass tanks (6m?) with the stocking density of 266m™. Water
uality, feeding and other management practices were maintained almost equally i
Il culture tanks. Initial PL quality, initial & subsequent average total length an
verage body weight were measured weekly up to the end of the culture period o
5 days. Survival rates, instantaneous mortality and specific growth rates wer
alculated. Data were analyzed using one-way ANOVA (P<0.05) to determin
ignificant differences of growth parameters. It was revealed that no significan
ifference (P>0.05) of the initial body length and weight of PL stocks collecte
rom three different areas. Though, initial quality parameters of the PL according t
he brood stock collection area were not different significantly, lowest PL qualit
as recorded as 83% from Mulativu area and both Handala and Beruwala wer
ecorded as 94%. After the culture period, highest significant (P<0.05) averag
ody weight (1.04+0.08g), average body length (36.8+1.23mm), highest significan
instantaneous mortality rate (5.33+£0.66) and lowest survival rate (51.0+£9.53) wer
ecorded for the PL produced using brood stock collected from Mulathivu area}
here was no significant difference (P >0.05) of the specific growth rate of the all
cultured shrimps. Overall results indicated that, there was no significant difference
between the PL producing from brood stocks collected in three different areas.

Keywords: Penaeus monodon, Post larvae quality, Brood stock
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Preliminary study of Infectious Spleen and Kidney Necrosis Viral
(ISKNV) disease in Asian sea bass (Lates calcarifer) using
histopathological method in Sri Lanka

U.L.N.S. Ekanayake®, M.N.M. Fouzi**, R.R.M.K.K. Wijesundera?, J.D.M.
Senevirathna®, M.S. Kurukulasuriya®, W.R. Jayaweera?, W.M.L.A. Wanasinghe?
and V. Sakajamary?

'Faculty of Animal Science and Export Agriculture, Uva wellassa University, Badulla, Sri
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2Faculty of Veterinary Medicine and Animal Science, University of Peradeniya, Sri Lanka

nfectious Spleen and Kidney Necrosis Viral (ISKNV) disease is causing mass
ortality in both marine and freshwater fish. Detection of this disease is crucial due
0 confusing clinical manifestations with many other bacterial and viral diseases
athology is one of the old and promising method for confirmatory diagnosis. Th¢
resent study was carried out to confirm the presence of ISKNV in the culturec
arine fish: Asian sea bass by histopathological method. Twenty moribund fisk
samples of sea bass with the mean weight of 60+20g were collected from cultureg
ponds in Trincomalee and Chillaw. Fish were selected based on the clinical sign
suspected for ISKNV such as dark coloured fish with apathy, abnormal swimming,
loss of appetite, pale gills and petechial hemorrhages in the operculum, mandible,
fin base and abdomen. Spleen, Kidney, Liver, Gill and Brain samples were fixed i
10% neutral buffered formalin (NBF) for histopathological analysis. The formalint
fixed tissues were processed routinely, embedded in paraffin wax, cut at 4 um, and
stained with Hematoxylin and Eosin (H&E). Postmortem finding of the study
documented the presence of pale liver, pale gills, splenomegaly and fin rot
Degenerative and necrotic lesions in the kidney (mainly tubular epithelia) were
pbserved in 15 fish (75%). Inflammatory cell (granulocytes, macrophages and
lymphocytes) aggregates were observed in 10 fish (50%), while 17 fish (85%
showed degeneration, necrosis and vacuoles in hepatocytes with basophili¢
intracytoplasmic inclusion bodies. Inflammation of the gills were also observed in
10 fish (50%). This is the first study reporting the presence of ISKNV in the
cultured marine fish: Asian Sea bass in Sri Lanka. Further studies are needed to
determine the pathogenesis and pathology of ISKNV in different species of fish.

NS O

Keywords: Asian Sea Bass, Infectious Spleen and Kidney Necrosis Virus, Histopathology,
Hematoxylin and eosin stain
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Freshness identification of marketable frigate tuna (Auxis thazard) usin
physical and chemical parameters under market storage conditions

T.K. Walpola®, P.C.B. Dias’, J.D.M. Senevirathna® and N.P.P. Liyanage®

!Department of Animal Science, Uva Wellassa University of Sri Lanka

dentification of freshness of fish in the market is crucial for marine food fis
industry in Sri Lanka. Chemical and physical qualities of fish are changed in storag
condition and affected on the freshness level in fish muscle. This study was focuse
0 examine chronological changes of physical and chemical parameters of frigat
una to assess the freshness under the normal storage condition in the marketplace|
ish samples were collected from the commercial catch of Valaichchena harbor an
tored under -18°C of freezing condition, which provided the normal markel
ondition according to the findings of questionnaire survey. Five fish samples wer
ept at room temperature (~25°C) for 6 hrs in each day and pH value, alteration o
ater holding capacity, fat content, protein level and quality index of general
ppearance of fish species were tested daily after six hours of period for one week|
eference points of each parameter were suggested based on the pH changes of fiv
eplicates as pH act as key indicator on quality deterioration. The quality index o
eneral appearance was ranged at minimum of zero (fresh) - maximum of 2
spoiled). During the one week of storage period with the condition applied in th
arketplace, pH value, water holding capacity, protein and fat content of frigat
una were reduced significantly (p<0.05). Average pH value of frigate tuna wa
hanged significantly at the 4™ day (5.69+.045) (p<0.05), hence the 3" storage da
as considered as the reference point of quality deterioration of fish. At the 3™ da
ater holding capacity, fat, protein content and quality index of general appearanc
ere 72%, 0.8 %, 20% and 6.2 respectively. Fish appearance was highly changed a
he 6™ day of the period having 15.6 index value. This study recommends avoidin
consumption of frigate tuna after three days in normal market storage condition an
web based consumer guide would be useful to identify freshness of fish.

Keywords: Fish Quality, Fish Marketing, Consumer Guide, Quality deterioration, Fis
storage
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Study of Growth Performance of Oreochromis niloticus (Nile Tilapia)
Fed by Formulated Diet Incorporated with Phytase Enzyme

B.R.M.P Bandara®, P.M Withanage*?, A.C.W.W.M.C.L.K Coswatte', J.A Athula’

!Department of Animal Science, Uva Wellassa University, Badulla, Sri Lanka
ZNational Aquaculture Development Authority, No 41/1, Parliament Rd,
Pelawatta, Battaramulla, Sri Lanka

[Fish is highly enriched with nutrients and serve as a valuable source of protein
Major constraints faced by inland aquaculture industry of Sri Lanka are higher fee
cost and less growth performance of fish. Nile Tilapia (Oreochromis niloticus
significantly contributes to the inland aquaculture due to its high adaptability t
different environmental conditions and high growth rate. Phytase enzym
incorporated feed increases the release of phosphorus from plant meals and enhanc
he digestion in fish. Present study was focused to determine the effect of Phytas
nzyme incorporated artificial feed on growth performance of Nile Tilapia. Twi
reatments, Treatment 1 artificial feed with Phytase enzyme and treatment 2 withou
hytase enzyme were conducted in fiberglass tanks (3.14 m®) with 3 replicates,
rtificial feeds were formulated with 39% of protein and 0.2 g kg™ of Phytas
nzyme. Nile Tilapia fingerlings (mean weight 5g+1) were stocked with a stockin
ensity of 5 fish per tank and reared for 10 weeks. They were fed three times pe
ay at 5% of body weight. The live weight and total length of fish were measure
ithin two weeks intervals. The weight gain of treatment 1 (17.25g+4.65) an
reatment 2 (15.319+4.10) were significantly different (p<0.05). Feed Conversio
Ratio (FCR) for treatment 1 and 2 were 1.87+£0.046 and 2.20+0.241 respectively
with no significant difference. There was no significant difference of Specifi¢
Growth Rate (SGR) of fish between two treatments. Survival rate of both treatments
vere 100%. Since Treatment 1 revealed the highest weight gain, Phytase enzyme
incorporated feed could be recommended to obtain the high growth performance of
Nile tilapia in aquaculture industry.

Keywords: Oreochromis niloticus, Phytase Enzyme, Fish feed, Growth performance
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Breeding performance of Pterophyllum scalare (Angelfish) fed with
enriched Daphnia magna

M.R. Mohamed Rashath'*, A.C.W.W.M.C.L.K. Coswatte', P.M. Withanage?,
N.P.P. Liyanage®

!Department of Animal science, Uva Wellassa University of Sri Lanka, Badulla, Sri Lanka
20Ornamental Fish Breeding & Training Centre-NAQDA, Rambadagalla, Kurunegala,
Sri Lanka

Drnamental fish industry is a popular and profitable trade in the world. The
production cost of ornamental fish varies with the cost of fish feed. The objective of
the study was to investigate the breeding performance of Pterophyllum scalare fed
with enriched Daphnia magna. The live feed of Daphnia magna was enriched wit
culture media, contained 58% crude protein and artificial feed with 40% crud
protein were used to feed Pterophyllum scalare brooders (body weight 10g — 27¢g
as treatment | and Il respectively. Square cement tanks with a size of 0.45x0.45 m
were used for each treatment with 4 replicates for 80 days experimental period,
Average Temperature, pH, Dissolved Oxygen, and Alkalinity in the two treatment
vere maintained at 28 °C, 7.4, 6.9 ppm and 560 mg I™ respectively. Although th
brooders spawned in both treatments, the relative fecundity was not significantl
different (P>0.05). Other breeding performances such as fertilization rate, spawl
recovery and spawning period have shown significant differences (P<0.05) between
Treatment-l and Treatment-11. Comparatively highest fertilization rate (93.19%) and
survival rate (70.87%) were observed in the Treatment-l, whereas lowest

D

)

N

fertilization rate: 67.31%) (survival rate: 50.55%) in Treatment-Il. Most of the eggs
in the Treatment-Il remained immature. Highest breeding performance was resulte
vith enriched Daphnia magna when compared to artificial feed in Pterophyllun
scalare. The results revealed that the nutritional quality of the live feed considerably
influenced on the breeding performance of Pterophyllum scalare.

Keywords: Enrichment, Brooder fish, Breeding performance, Pterophyllum scalare,
Daphnia magna
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Study on impacts of shade and substrates on optimum growth of micro-
propagated Cryptocoryne wendtii.

M.T.R.V.Lakmali**, A.C.W.W.M.C.L.K.Coswatte?, V. Pahalawattaarachchi? and
S.C.Jayamanne!

!Department of Animal science, Uva Wellassa University, Badulla, Sri Lanka
2National Aquatic Resources Research and Development Agency (NARA), Crow Island
Colombo — 15, Sri Lanka

Cryptocoryne wendtii which belongs to the Araceae family play a main role in the
ornamental aquatic plant industry of Sri Lanka. Micro-propagation is used as a
ethod for large scale multiplication of this plant. However transferring of micro-
ropagated plants to the outer environment is challenging and needs best hardening
ubstrate to achieve optimum growth. Therefore, this study was focused to
etermine the best hardening substrate and shade condition. Eight weeks old 45
lants of in-vitro rooted plants were hardened using three different substrates; coif

t

]

iber (A), clay pebbles (B), stone wools (C) and three different shades; withou
hade (1), 80% shade (2), 60% shade (3) for two months. Five replicates were use(
nder different substrates and shade conditions: A(1,2,3) , B(1,2,3) , C(1,2,3).
rowth performances of plants were measured using growth rates; stem length (S),
oot length (R), number of leaves (L) in all treatments at each substrate and shade.
ollected data were subjected to statistical analysis at p<0.05. According to the
esults, characteristics of substrates and shade (fixed factors) significantly affect on
he growth performance of C.wendtii (p<0.05). Mean stem length of plants were
AL1(10.47cm+.14), SA2(9.78cm+t.14), SA3(9.80cmz.14), SB1(9.74cmt.14),
B2(9.72cm+.14), SB3(10.54cmz+.14), SC1(10.28cm+.14), SC2(10.10cm +.14) and
C3(10.33cm+.14) in all the treatments. Mean numbers of leaves are; LAL
10.5+.16), LA2(9.8+.16), LA3(9.9+.16), LB1(9.7+.16), LB2(9.8+.16), LB3
10.5+.16), LC1(10.3+.16), LC2(10.1+.16), LC3(10.3+.16) in different treatments,
hile mean values of root length are recorded as; RAL(3.45cm+.16), RA2
2.8cm+.16), RA3(2.9cm#.16), RB1(2.7cm+.16), RB2(2.8cm+.16), RB3
3.5cm+.16), RC1(3.3cm+.16), RC2(3.1cm+.16), RC3(3.2cm+.16). The highest
ean values for S, L, R were recorded by stone wool (C) substrate. The results of
his study are important to achieve best growth performance of micro-propagated
C.wendtii plants for ornamental aquatic plant industry.

Keywords: Micro propagation, Hardening, Cryptocoryne wendtii, Substrate, Shade
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Study on Effects of Substrates for Captive Breeding of Dankolapethiya
(Dawkinsia singhala)

W.M.N.K. Walisundara®*, A.S. Mahaliyana®, S.C. Jayamanne*and W.P.R.
Chandrarathna?

!Department of Animal Science, Uva Wellassa University, Badulla, Sri Lanka
2 Ornamental fish breeding and training center, National Aquaculture Development
Authority, Rambadagalle

Dankolapethiya (Dawkinsia singhala) is an endemic freshwater fish in Sri Lanka.
This fish species has high ornamental value in export market and their natur
stocks are diminishing day by day due to excessive collection by ornamental fis
rade, and habitat degradation resulted by anthropogenic activities. Therefore, fro
he perspectives of the aquarium fish industry and conservation of the endemic fis
pecies, captive breeding of this species is a good remedy. The objective of thi
tudy was to identify the ideal substrate under captive breeding environment. Fou
ifferent substrate conditions created in cement tanks with size of 1.5 m x 0.75
sing coconut coir, sand, gravel and bare bottom and stocked fish at 2:1 mal
emale ratio. Bottoms of the experimental tanks were fully covered with the selecte
ubstrates. Each treatment was triplicated. Height of the water column wa

aintained as 0.20 m. Breeding experiment was started, after 6 weeks of wil
caught Dawkinsia singhala brooders’ acclimatization period. Experimental tank
were observed closely for 7-14 days after commencement of the experiment and 6
individuals of fry were observed in the tanks with sand substrate condition. Out o
four different substrates, captive breeding was only successful in experimental tank
vith sandy bottom substrate, while spawning of Dawkinsia singhala was no
successful (0%) in other experimental tanks. The study revealed that Dawkinsi
singhala can be successfully bred under sand substrate condition in still water. Thi

tudy will assist researchers to further develop captive breeding techniques for thi
pecies.

Keywords: Dawkinsia singhala, Endemic fish, Captive breeding, Breeding substrate
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Fishery Independent Assessment of the Size on Maturity of the Palk
ay Blue Swimming Crab Fishery (Portunus pelagicus) in Jaffna District

M.Manivannan", A.P. Abeygunawardana®, Steven Creech? and S.C. Jayamanne®

!Departmet of Animal Science, Uva Wellassa University, Badulla, Sri Lanka
ZPelagikos (pvt) Ltd., 16, Welikadawatte Road, Rajagiriya 10107, Sri Lanka

lue swimming crab (Portunus pelagicus) fishery industry in Sri Lanka has become
valuable source of foreign exchange recently, developed following the end of civil
onflict in 2009. Size on maturity is a key life history parameter of exploited
opulations, used in fishery management practices. The aim of this study was to
investigate the size on maturity of Portunus pelagicus by using a standardized
ampling approach for the Palk Bay fishery. Crab samples were collected from both
take net fishery and crab net fishery during September-November, 2017. Portunus
elagicus were sampled from bottom-set crab nets in Mandaitheevu, Thuraiyoor
nd Chattipulam. Portunus pelagicus caught in stake nets were sampled from
urunagar and Pannai. The maturity for standard sample of female crabs were
ssessed for a series of length classes ranged at 40 mm-159 mm, to identify the size
n maturity for Portunus pelagicus in Jaffna District in the Palk Bay fishery. 1,253
f total female crabs were sampled. Carapace width and weight of Portunus
elagicus were recorded and Excel solver was used to estimate the size on maturity
he results of size on maturity data collected from crab net fishery dependent dats
ere then compared. The level of maturity and immaturity for crab net were 839
nd 17% respectively. 10% and 90% maturity and immaturity level were recordeg
or stake net fishery. As results revealed, L50 was recorded as 110.41 mm and L9%
as 130.87 mm for this stock. According to the results and dependent data analysis,
here is an effect in size on maturity of Portunus pelagicus by different sampling
approaches in Palk Bay Fishery.

oo

Keywords: Portunus pelagicus, size on maturity, Sri Lanka
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Antifungal Activity of Bacillus amyloliquefaciens Ethyl Acetate Extract
and Fractions Against the Fungus Khuskia oryzae

G.P. Lohanathen?, J.M.N.M. Jayasundara?, P.B. Ratnaweera'“and E.D. de Silva?

!Department of Science and Technology, Uva Wellassa University, Badulla, Sri Lanka
2Institute of Biochemistry, Molecular Biology, Biotechnology, University of Colombo,
Colombo 03, Sri Lanka

ungal infections are common among plants and animals which result in economic
losses. Finding new antifungal agents from alternative sources may help to solve the
bove issue. It was observed that, in culture Bacillus amyloliquefaciens isolated
rom a contamination shows antifungal activity against the fungus Khuskia oryzae.
herefore, the objective of the current study is to determine the antifungal activity
f the crude ethyl acetate extract and the fractions of crude extract of B
myloliquefaciens against the fungus K. oryzae. B. amyloliquefaciens was grown on
uria-Bertani Agar (LBA), extracted into ethyl acetate after an incubation period of
hree days and the antifungal activity of the crude extract was tested against K|
ryzae at 400 g disc™ using agar disc diffusion method. Crude extract of 1.5 g was
irst fractionated by Kupchan solvent-solvent partitioning scheme, sequentially
sing hexane, methanol/water (9:1); chloroform, methanol/water (6:4) and ethyl
cetate, water. Antifungal activity of the three fractions hexane, chloroform and
thyl acetate was determined and the chloroform fraction was active against K.
ryzae. The active fraction was further purified using Sephadex LH20 size
xclusion chromatography using methanol as the eluent. Fractions were combined
ccording to the thin layer chromatography (TLC) profiles and the antifunga
ctivity was tested for the combined fractions (A-F). Flucanozole and methanol was
sed as the positive and negative controls respectively. Fraction C (32.8 mg
esulted from size exclusion chromatography of the chloroform fraction exhibited
8 mm radius inhibition zone against K. oryzae while none of the other fractions
howed any activity. Activity of fraction C was similar (p > 0.05) to the activity of
he positive control. However, TLC profile of the fraction C showed the presence of
ore than one compound. Thus, further purification of fraction C is necessary in
order to isolate the active compound/s which may lead to a potential antifungal
agent.

Keywords: Bacillus amyloliquefaciens, Antifungal, Khuskia oryzae, Fungal infections,
Fractionation
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Molecular mapping of leaf rust resistance in C14.16/Aus91433 RIL
population

K. Pakeerathan'?", H.S. Bariana® and U.K. Bansal*

!Plant Breeding Institute, University of Sydney, Australia
"?Department of Agricultural Biology, University of Jaffna, Sri Lanka

Leaf rust, caused by P. triticina (Pt) is one of the most wide-spread diseases of
wheat. This pathogen was introduced into Australia by first migrant settlers. Due t¢
its wide range of adaptation, rapid evolution of P. triticina (Pt) pathotypes i
Australia has defeated many leaf rust resistance genes. Deployment of geneticall
diverse sources of resistance in wheat cultivars with the help of tightly linke
olecular markers is the most rapid and eco-friendly means of leaf rust control.
eedling-resistant and adult plant leaf rust susceptible cultivar Aus91433 wa
rossed with the selection C16.14 and the recombinant inbred line population wa
eveloped. The C16.14/Aus91433 RIL population was screened with Pt pathotyp
04-2,3,6,(7),12 at the seedling stage in greenhouse. Resistant RILs and Aus9143
xpressed IT 12C and susceptible RILs and C16.14 exhibited IT 3+. Monogeni
egregation for leaf rust response was observed. The resistance locus wa
emporarily named LrPak. Genomic DNA extracted from the resistance RILs an
usceptible RILs were processed with high throughput 90K SNP Array-based BS
0 detect the chromosomal location of the resistance. The 90K SNP Array identifie

ssociation of 32 SNPs from chromosome 2B with LrPak. These SNPs spanne

cross 6.0 cM to 27.0 cM interval of the 90K consensus map. Based on the parental
olymorphic screening, final linkage map of 17.4 cM showing marker order an

osition of the gene was drawn. KASP_80930 and KASP_51150 flanked LrPak 2.

M and 2.5 cM proximally and distally, respectively. Identified closely linke

olecular markers in this study will be used for marker assisted back crossing o
LrPak into modern wheat varieties to create diversity for leaf rust resistance.
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Antibacterial Activities of Endophytic Fungi of Cyperus iria Collected
from Matale District

J.M.N.M. Jayasundara?, P.B. Ratnaweera!” and E.D. de Silva?

!Department of Science and Technology, Uva Wellassa University, Badulla, Sri Lanka
2Institute of Biochemistry, Molecular Biology, Biotechnology, University of Colombo,
Colombo 03, Sri Lanka

ntibiotic resistance of bacteria has become an ongoing severe human healt
oncern which requires extensive research priority. Endophytic fungi of Cyperacea
amily plants are considered as a potential source for isolating bioactiv
ompounds. Hence, the objective of the current study was to isolate endophyti
ungi of Cyperus iria and investigate the antibacterial activities of the crude fungal
xtracts. Healthy C. iria plants were collected from Weragama in Matale distric
nd endophytic fungi were isolated from the surface sterilized roots and aerial part
sing five types of media (SYP, YPD, ME, PDA and MEA) enriched wit
ntibiotics. Each pure fungal culture was sub cultured in ten PDA dishes, incubate
lose to sporulation, extracted into ethyl acetate, filtered and resulting crude extract
ere obtained. The crude extracts were tested for antibacterial activity using aga
isc diffusion assay against four bacteria, Staphylococcus aureus (ATCC 25928)
acillus cereus (ATCC 11718), Pseudomonas aeruginosa (ATCC 9027) an
scherichia coli (ATCC 35218) at 400 ug disc™ concentration where Gentamyci
10 pg disc) and methanol (10 ul disc?) were used as the positive and negativ
ontrols, respectively. Total 34 morphologically distinct putative endophytic fungi
3 from aerial parts and 11 from roots, were isolated. Thirteen fungal extract
xhibited antibacterial activity against S. aureus, 24 against B. cereus, 12 against P.
eruginosa and one against E. coli. Among all, 29 fungi were active against at leas
ne bacterium tested while five fungi were inactive to all. Activity of three extract
gainst B. cereus, 12 against P. aeruginosa, and one against E. coli was similar t
he activity of the positive control. Fifteen extracts against B. cereus, 27 against P.
eruginosa, 33 against E. coli and 21 against S. aureus showed significan
p < 0.05) antibacterial activities compared to the negative control. In conclusion, C.
iria from Matale harbors a lot of endophytic fungi, where several are capable of
producing bioactive secondary metabolites with selective antibacterial properties.

Keywords: Bioactive, Antibacterial, Endophytic fungi, Staphylococcus aureus,
Pseudomonas aeruginosa
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Control of Colletotrichum gloeosporioides L. Caused Anthracnose Using
Isolated Yeast Species

R.A.W.U. Ranasinghe and M.M.S.N Prematilake”

Department of Science and Technology, Uva Wellassa University, Badulla, Sri Lanka

Anthracnose is one of the most widely spread post harvest diseases which is mainly
caused by the fungus Colletotrichum gloeosporioides L. for a vast variety of fruits
around the world. To control this damage various commercialized fungicides are
being used. But due to harmful effects of these on consumers, scientists have now
urned towards novel bio controlling methods. In this study the antagonistic activity
f four types of wild yeasts species were tested against C. gloeosporioides as yeast
as become one of the promising alternative to chemical fungicides. Four types of
easts (Y162, Y234, Y342 and Y467) were isolated from surfaces of leaves of
arica papaya L (papaya), Psidium guajava L (Guava) and Cocos nucifera L
Coconut) water and C. gloeosporioides was isolated from infected papaya anc
anana tissues obtained from Badulla area. Yeast isolates were identified using
olony, morphological characteristics and C. gloeosporioides isolate was als(
identified using colony, morphological characteristics through slide cultures. Fou
ypes of yeast isolates were tested for antagonistic activity against C.
loeosporioides using dual culture method. A commercialized fungicide
Fucanazole) was used as the positive control. Antagonistic activity was tested by
alculating percentage of inhibition of colony radial growth (PIRG %). All the yeast
isolates showed antagonistic activity against C. gloeosporioides according to the
nalysis (One way ANOVA, P = 0.03), but the yeast isolate Y162 showed the
ighest mean PIRG % of 57.33%. Interestingly, yeast isolate Y162 showed a higher
ean PIRG % when compared to the positive control (29.67%). So the results of
he current study revealed that the yeast isolate Y162 has the best antagonisti¢
activity against C. gloeosporioides. Therefore, further studies are required to
identify the yeast Y162 and its mechanism of inhibition, which would lead to the
production of a commercial biological control agent for Anthracnose caused by C.
gloeosporioides.

e = e = ]
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Enhancement of Cellulolytic Activity through Biofilm Action for
Bioethanol Production

M.G.L.W. Jayathilaka®, A.P. Henagamage'®, C.M. Periestand G. Seneviratne?

!Department of Science and Technology, Uva Wellassa University, Badulla, Sri Lanka
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Cellulosic biomass is a biopolymer with great potential for bioconversion to value
added products. However, efficient degradation of cellulose is a problem in many
industries including bioethanol production. Although a variety of microorganisms
are capable of degrading cellulose, few of them produce significant quantities of
enzyme fractions which hydrolyze cellulose to simple sugars. Extensive studies on

L

I

bio-degradation by cellulolytic mixed microbial cultures would be beneficial in
cellulosic biofuel production. Thus, this study was focused to evaluate the
efficiency of cellulolytic activity of mono and mixed microbial cultures. Microbia
isolations were carried out using soil samples obtained from a land at Kuliyapitiya,
in Kurunegala district, Sri Lanka. They were streaked on Cellulose-Congo red Agar

edium to screen for potential cellulolytic microorganisms. The selected

icroorganisms were inoculated on Carboxy Methyl Cellulose Agar medium tg
creen the most effective cellulolytic fungi and bacteria. Fungal-bacterial biofilms
FBB) were developed from the selected cellulolytic fungi and bacteria using
ombine Carbon Broth. The efficiency of cellulolytic activity of the selected

icrobial combinations was evaluated using the production of reducing sugar
hrough 3,5-Dinitro Salicylic acid after treating with cellulose powder. Two fungal
F1 and F2) and three bacterial isolates (B1, B2 and B3) were selected as the best
ellulolytic microorganisms. Out of the selected cellulolytic microorganism, F2 and
1 showed the significantly highest cellulolytic activities (P < 0.05). This mean
educing sugar level (113.90 ppm) was observed with the F2B1 combination aftef
]
]

wenty three days of incubation. In addition, F2, B1 and B2 mono cultures showe
ignificantly higher yield of reducing sugar than that of the other mono and mixec
ultures, except F2B1. Thus, the selected FBB combination can be used to enhance
he hydrolysis efficiency of cellulose for bioethanol production.
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Comparison of Antioxidant Activity of Hydrolysate Products of
Crude Collagen Extracted from Chicken Egg Shell Membrane
Using Different Methods

K.S.M. Dissanayake, A.L.Y.H. Aruppala and E.D.N.S. Abeyrathne”

Department of Animal Science, Uva Wellassa University, Badulla, Sri Lanka

Collagen is a highly valuable protein used in food industry. Egg she
membrane is a safe source for collagen. Extraction of collagen from chicke
membrane and producing its hydrolysates were carried out using differen
methods. Objective of this study was to extract collagen from chicken eg
membrane with simple and non-toxic method followed by hydrolysis to fin
out the functional properties of the hydrolysates. Shell membrane wa
separated by manual peeling by adding 0.5 M Acetic acid, 0.5 M Citric aci
followed with extraction of collagen with pepsin digestion. pH of th
extracted collagen was adjusted to 6.5 and hydrolyzed using protease wit
different time combinations (0, 3, 6, 9, 12, 24 hours) at 37 °C followed b
heat inactivation at 100 °C for 15 min. Best hydrolysates were selected b
10% SDS-PAGE by visual observations. Selected hydrolysates wer
subjected to antioxidant activity by Thiobarbituric Acid Reactiv
Substances (TBARS) method and Diphenyl-1-picryhydrazyl (DPPH) radica
scavenging activity. The highest collagen yield was observed from citri
acid (0.15 g10g™) extraction than acetic acid (0.08 g10g?) treatment (P 3
0.05). SDS-PAGE did not show bands even 0 hours, so, 0 hour hydrolysate
were selected for antioxidant testing. In DPPH analysis, citric aci
extraction shows higher scavenging activity (96.79%) than acetic aci
(72.37%) (P < 0.05).However in TBARS method also did not shou
significant difference among the treatments (P > 0.05) and it showed 0.0
mg I level of Melonaldehyde. This concludes that collagen hydrolysate
showed good antioxidant activity with citric acid extraction than acetic aci
extraction comparing with the ascorbic acid as positive control which can b
used as a natural antioxidant in food industry.

DL O< L QOO VO =00 XK < D5 00 Lo LLQ ~ D9 =

Keywords: Collagen, Hydrolysates, Antioxidant activity, Pepsin, Protease

Proceeding of the 2% International Research Symposium, Uva Wellassa University.
Badulla 90000, Sri Lanka, 15t — gnd February 2018

87




Biotechnology and Bioprocess Technology Oral

Extraction of Crude Bone Collagen from Yellowfin Tuna (Thunnus
albacares) and Determination of Anti-oxidative Activity of Its
Hydrolysates
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Abeyrathne!”
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2Ceylon Fresh Seafood (Pvt) Ltd., Thudella, Ja-Ela, Sri Lanka

IFish bones are significant part of fish processing by-product and rich source o
collagen proteins. Utilization of yellowfin tuna bones are important economically a
vell as environmentally. Objective of this research was to extract crude collage
from yellowfin tuna bones and to identify the anti-oxidative activities of it
nydrolysates which can be a potential natural anti-oxidative agent in food industry,
Acid-pepsin soluble collagens were extracted from fresh yellowfin tuna bones. A
vith the pre-treatment process EDTA and citric acid were tested to decalcify,
Extracted collagens from two treatments were subjected to the hydrolysis usin
orotease enzyme with different time combinations (0, 3, 6, 9, 12, 24 h) at 37 °
ollowed with heat inactivation at 100 °C for 15 minutes. Antioxidant activity of th
nest hydrolysates were evaluated using thiobarbituric acid reactive substance
TBARYS) assay and 2,2-diphenyl-1-picrylhydrazyl (DPPH) free radical scavengin
activity method. All treatments were replicated (n = 3). Resulting extracts wit
citric acid treatment (1.23+0.05%) showed higher yield compared to the EDTA
reatment (0.62+0.18%) (p < 0.05). Both treatments showed similar band patterns
ith 08% SDS-PAGE gel electrophoresis confirming the extracted collagen are
ame. Hydrolysates produced after incubating for 3 hours at 37 °C followed with
eat inactivation was selected as the best (p < 0.05). The results showed that
ollagen hydrolysate of yellowfin tuna bones inhibited lipid oxidation in oil

A

]
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mulsion system and also control free radicals (DPPH). TBARS results of EDTA
nd citric acid treatment showed no significance difference with the control(p >
.05). EDTA (86.14+1.88%) and citric acid (87.92+7.72%) treatments showeg
PPH free radical scavenging activity compared with ascorbic acid (89.10+0.64%),
hese results suggest that hydrolysates produced from yellowfin tuna bones with
itric acid can be used as a potential natural antioxidant agent in food industry.
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Biological Activities of Polysaccharides Extracted from Vernonia cinerea
and Vernonia zeylanica
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Many members of the genus Vernonia are shown to have biological activity which
contained important chemical compounds. In recent years, there has been a growing
interest in polysaccharides obtained from higher plants that may have biological
activities. This study was focused to investigate the antioxidant, antimicrobial and
protease inhibition activity of crude polysaccharides extracted from Vernonia
cinerea and Vernonia zeylanica. Plant materials were collected from Ankumbura
forest area in Kandy district, Sri Lanka. Polysaccharides were extracted from the
powdered above ground plant materials by hot water and alkali extraction methods
and were fractionated seperately. FT-IR analysis was performed using potassium
bromide powder for the purified polysaccharide fractions in the frequency range of
400 to 4000 cm™.Total carbohydrate analysis and antimicrobial activity were
performed using phenol sulfuric acid method and agar well diffusion method
against Staphylococcus aureus and Cladosporium cladosporoides respectively.
Antioxidant activity was determined by DPPH radical scavenging activity assay and
DH scavenging activity assay. The highest total carbohydrate content (9.1 mg ml?
was recorded from NaOH extraction of V.zeylanica. The FTIR analysis confirmed
ﬂ?e presence of polysaccharides, which displayed bands characteristic to O-H, C-O+

, and C-O groups. NaOH extraction of Polysaccharide from V.zeylanica displayec
he highest antibacterial activity against Stapphylococcus aureus. NaOH extractio
of V. zeylanica showed the highest significant scavenging abilities (p < 0.05) o
nydroxyl radicals (1Cso, 4.832 mg ml?) whereas the highest significant scavenging
abilities (p < 0.05) on DPPH radicals (ICso, 9.594 mg ml*) was shown by the ho
vater extraction. Significant difference was not observed in all fractions fo
protease inhibition activity. Thus, this study reveals that polysaccharides extracteg
from V. zeylanica have significant biological activities.

Keywords: Functional food, Polysaccharides, Vernonia cinerea, Vernonia zeylanica,
Bioactivities
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Studies Towards the Isolation of Antibacterial Compounds from
Endophytic Fungi of Cyperus rotundus

S.K. Fazeen?, S.D. Herath?, J.M.N.M. Jayasundera! and P.B. Ratnaweera'”,
E.D. de Silva?

!Department of Science and Technology, Uva Wellassa University, Badulla, Sri Lanka
2Institute of Biochemistry, Molecular Biology, Biotechnology, University of Colombo,
Colombo 03, Sri Lanka

Endophytic fungi are a relatively new source for the isolation of antibiotics effective
against resistant pathogenic bacterial species. The main aim of this study is to
investigate the antibacterial producing potential of endophytic fungi of Cyperus
otundus with a view to isolating novel antibiotics. Initially, antibacterial activities
f the crude ethyl acetate extracts of endophytic fungi isolated from surface
terilized C. rotundus were evaluated using an agar disc diffusion assay against
1
)
)

taphylococcus aureus, Bacillus cereus, Pseudomonas aeruginosa and Escherichiz
oli. Next the fungus with the most promising overall activity, identified using
olecular techniques, was grown in 200 PDA Petri dishes and bioassay guideg
ractionation of its crude extract was conducted to isolate the active compound/s,
ut of the 13 isolated endophytic fungi 11 fungal extracts were active against at
least one bacterium tested while the highest activity (15 mm zones of inhibition
gainst B. cereus and S. aureus) was shown by an endophytic Agrocybe sp. The
thyl acetate (EtOAc) crude extract (280 mg) of cultured Agrocybe sp. wa
artitioned between hexane, chloroform, EtOAc and water and the resulting
ractions were subjected to antibacterial assay at 200 pg disc? which revealeg
exane as the most active fraction. Next, the hexane fraction (100 mg) was furthe
urified by normal phase silica chromatography using a gradient elution. Bioassay
or the fractions combined according to the TLC profile, showed that fraction B and
to be active with 16 and 20 mm inhibition zones respectively against S. aureus at
00 ng disct. TLC of fraction D showed the presence of a single compound whilg
raction B consisted of more than one compound. Continued research towards
urther purification of fraction B is in progress. Spectroscopic data will reveal the
tructures of the active compounds. This study has shown that there is a good
otential for the discovery of antimicrobial compounds from endophytes of C,
otundus which may in turn contribute towards developing new clinically useful
ntibiotics.

— 0D

eywords: Cyperus rotundus, Endophytic fungi, Antibacterial, Agrocybe sp.
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Production of Biodiesel from Yellowfin Tuna (Thunnus albacares) Fish
Skin Wastage
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Yellowfin tuna (Thunnus albacares) is one of the major exporting fish species in Srij
Lanka. Approximately 50% of the total large pelagic catch in Sri Lanka constitutes
una-like fish species and usually fillets, steaks, cubes are exported. The rest, which
is approximately 1/3 of the harvest is discarded which contain head, skin, tail,
iscera and fins. Roughly 5000 tons of fish waste are generated every year in Sr
anka. Dumping such waste in to the environment can cause various environmenta
roblems. This study was focused to add value to such waste by producing biodiese
s an alternative energy source for petroleum. Tuna fish skins were collected from
local processing factory and brought to the laboratory under 4 °C and cut in to smal
ieces. Fish oil was extracted using different solvents; absolute ethanol, ether, nt
exane and 1:1 mixture of ethanol and water using ultra sonication and soxhlet
xtraction method. Fatty acid profile, energy and the yield was calculated,
ccordingly there were no any significant difference in yield of the extracted oil
ith single solvents used (p > 0.05). But ether was selected as the best solvent (3.24
+0.61). Among the two methods, Soxhlet method showed the highest oil yield (2¢
L/kg of fish skin). Fish oil profile was obtained by using Thin Layer
hromatography (TLC) and Gas Chromatography-Mass Spectroscopy (GC-MS).
he extracted oil was used to produce biodiesel using single step transesterificatior
ith potassium methoxide. The percent conversion of oil in to biodiesel was 88%,
ourier Transmission Infrared (FTIR) Spectroscopy method was used tc
haracterize the fish oil as well as the biodiesel. The energy capacity of the
ynthesized biodiesel was measured using a Differential Scanning Calorimeter. Al
he test results were benchmarked against the commercially available petrochemica
based diesel. Accordingly, ether soxhlet separation can be used as a potentia
biodiesel production from Yellowfin tuna fish skin.

—_———— (D
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ntioxidant and Metal Chelation Activities of Fish Protein Hydrolysates
Produced from (Scomber japonicus) Pacific Mackerel Canned Fish
Processing Fin Wastage
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acific chub mackerel (Scomber japonicus) is a salience fish species which highly
tilized in canned fish processing. In production, around 30% of raw fishes are
iscarded as wastes which lead to economic losses and environmental pollution,
ence, production of Fish Protein Hydrolysates (FPH) utilizing fish wastes, whick
ontains bioactive compounds may be an ideal remedy. In this study Scombe
japonicus canned fish processing fin wastage was collected and blended. Aqueou
xtracts of Fish Protein Concentrates (FPC) were produced with 04 different ratio
s sample: distilled water, 1:1, 1:2, 1:3 and 1:4. Crude extraction was observec
sing 10% SDS-PAGE. Extracted FPCs were hydrolyzed using Papain, Pepsin
rypsin and Protease enzymes (1:100) under 370C with their optimum pH
onditions for 0, 3, 6, 9, 12 and 24 hours followed by heat inactivation at 1000C fo
5 minutes. Hydrolyzed samples were lyophilized and observed for antioxidan
ctivities by TBARS and DPPH scavenging assay and metal chelation activity by
e (1) chelating activity. According to the observations there was no significan
ifference between the 04 ratios in yield (p > 0.05). So 1:1 ratio was selected with
eriods as Papain-24 h, Pepsin3 h, Trypsin-3 h, Protease-0 h for furthe
xperiments. According to the results obtained from TBARS assay, none of the
PHs showed antioxidant properties (p < 0.05), instead all showed high oxidative
ctivity. However DPPH scavenging assay showed significance difference among
he treatments (p < 0.05). Results obtained by Fe (Il) chelation activity analysis
revealed that the produced FPHs show Fe(ll) releasing activity instead of chelatior
1.84, 13.99, 16.48, 1.84%,), while FPHs produced according to standard protoco
showed a slight chelating activity (0.73%). This concludes the FPHs produced using
aqueous extracts of Scomber japonicus do not contain strong antioxidant activity
and they have iron releasing properties.
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Somatic Embryo Induction from in vitro Leaf Callus of Tea
[Camellia sinensis (L.) O. Kuntze] Cultivars, ‘TRI2024 and ‘TRI2043’
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Tea [Camellia sinensis (L.) O. Kuntze] is a major plantation crop that plays a key
role in the economy of Sri Lanka. Thus, the aim of this study was to improve the
indirect somatic embryogenesis and initiate embryogenic callus formation in tea.
The explants of green colour compact in vitro leaf callus of TRI2024 and TR12043
cultivars were cultured on the solid and in liqguid MS media containing different
plant growth regulators to induce the embryogenic callus under in vitro condition,
The three factorial CRD with cultivar, treatment and media formulation as factors
were used as the experimental design with ten replicates for each treatments. The
highest average relative growth rate (82.3%) was occurred in leaf callus of TRI12024
cultivar on MS solid medium supplemented with 2 mg I" BAP + 3 mg I' NAA. The
nighest average growth index (17.6) was occurred in leaf callus of TRI12024 cultivar
on MS solid medium supplemented with 2mg/L BAP + 3 mg I' NAA + 8.6 mg I
AgNOs. However, the highest average relative growth rate and average growth
index for callus of TR12043 cultivar was observed in liquid media than solid media,
Somatic embryo induction was initially observed on in vitro leaf callus of TR12024
cultivar within ten weeks of culture. There is a significant difference between the
cultivars, media and media formulations (solid and liquid) and interaction between
cultivars in callus induction and proliferation. The MS solid medium containing 2
mg I" BAP + 3 mg I NAA was reported as the best medium for indirect somati
embryogenesis from the in vitro leaf callus of tea cultivar TRI2024. This protoco
with further extended experiments will be used to obtain embryogenic callus fron
in vitro leaf callus of tea. Therefore it will be beneficial for mass propagation o
selected elite clones of tea in the future.
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Phytochemical Screening and Antioxidant Activities of Selected Tropical
Underutilized Fruits
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FFruits are rich sources of bioactive compounds as majority of them have antioxidan
properties. The objectives of this study were to screen particular phytochemical
and to determine the antioxidant properties of selected fruit species, namel
Cynometra cauliflora, Psidium cattleianum, Annona squamosa and Diospyro
discolor. Phytochemical screening was done using colourimetric qualitative analysi
0 screen phenol, flavonoid, tannin, alkaloid and saponin. Cynometra cauliflor
eed and Psidium cattleianum fruit extracts were positive for all the teste
hytochemicals. Antioxidant properties of fruit extracts were determined by in vitr
ntioxidant assays using 96 well micro plates. Total Phenolic Content, Tota
lavonoid Content, Ferric Reducing Antioxidant Power and Oxygen Radica
bsorbance Capacity were determined by using standard procedures. All values o
ntioxidant properties were significantly different for the tested fruits (p < 0.05).
he highest total phenolic content value was recorded for Cynometra cauliflor
eed (306+1.64 mg of Gallic Acid Equivalents per g of extract) while the lowes
alue was recorded for Annona squamosa (19.17+4.78 Gallic Acid Equivalents pe
of extract). The highest total flavonoid content value was shown by Psidiu
attleianum (4.76+0.19 Quercetin Equivalents per g of extract) while the lowes
alue was shown by Diospyros discolor (0.35+0.02 Quercetin Equivalants g™ o
xtract). The highest ferric reducing antioxidant power value was shown b
ynometra cauliflora seed (685.38+1.63 Trolox Equivalents per g of extract) whil
he lowest value was shown by Cynometra cauliflora pericarp (30.74+1.3 Trolo
quivalents per g of extract). The highest oxygen radical absorbance capacity valu
as recorded for Psidium cattleianum (549.794+6.91 Trolox Equivalents per g o
xtract) and the lowest value was recorded by Annona squamosa (33.57+0.3
rolox Equivalents per g of extract). Overall results of the study reveale
ynometra cauliflora seed, Cynometra cauliflora pericarp, Psidium cattleianum
nnona squamosa and Diospyros discolor extracts posses antioxidant propertie
nd in general Cynometra cauliflora seed and Psidium cattleianum have hig
ntioxidant properties.

eywords: Antioxidant, Free radicals, Phytochemicals
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Determination of Genetic Purity of the Yellow Dwarf Coconut Seedlings
Rejected from Nurseries Using SSR Markers
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Hybrids coconut cultivars usually produce 40% higher yields over commonly
grown Sri Lankan Talls. At present about 10,000 yellow dwarf coconut seedlings
are rejected yearly from nurseries, as there is not true to type hybrids based of
yellow color petiole as a visible marker for hybrid seedlings. The ambiguity of this
phenotypic marker for selection often results in considerable wastage of true hybrid
seedlings from the nurseries widening the gap between the demand and the supply
of hybrid planting material. In the current study, microsatellite (SSR) marker-basec
approach was used to test the true hybridity of seedlings raised in the nursery. Ong
hundred rejected seedlings were screened with 2 SSR primers, namely CAC 68 ang
CAC 23 which exhibited potential to distinguish parental varieties, Sri Lanka Tal
SLT), Sri Lanka Yellow Dwarf (SLYD), and resulting hybrids. The results of the
study revealed that on average 36% of the rejected plants were true hybrids which
are suitable for planting. The percentages of parental types, the true contaminants
vere 62% comprising with 6% Tall types and 56% SLYD types. As a result the
current visible marker used to select off type seedlings from the coconut nursery is
inaccurate resulting a loss of 36 true hybrids to the industry for every 100 seedlings
rejected. The two SSR markers can be used to confirm the hybridity of seedlings
derived from SLT X SLYD crosses reducing the loss by authenticated plants from
the nurseries.

D= O

Keywords: Genetic purity, Hybridity testing, SSRs, Yellow dwarf coconuts, Phenotypic
marker.

Proceeding of the 2% International Research Symposium, Uva Wellassa University.
Badulla 90000, Sri Lanka, 15t — gnd February 2018

95




Biotechnology and Bioprocess Technology Oral

Degradation of Cellulose and Pectin in Organic Wastes by Developed
Fungal-Bacterial Biofilms
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!Department of Science and Technology, Uva Wellassa University, Badulla, Sri Lanka
2National Institute of Fundamental Study, Hantana Road, Kandy, Sri Lanka

An organic waste consists of cellulose and pectin which are resistant to rapid
degradation due to their complexity. The objective of this study was to find out the
ost efficient fungal-bacterial biofilm/s (FBB/s) for the organic waste degradation.
ectinolytic and cellulolytic activity of isolates were tested by standard plate assays
nd best strains were used to develop 25 FBBs. The best FBBs were selected based
n the physical attachment of bacterial cells to fungal filaments (light microscopic
bservations), and those were symbolized as F3B1, F5B1, F2B2, F3B2, F3B3
4B3, F2B5 and F3B5. Coffee silver skin, barely skin and rice husk were the
rganic wastes used. Developed FBBs were inoculated separately to 10 g of abovg
astes in petri dishes and were incubated for 40 days. The control was maintaineg
ithout FBBs inoculation. Three replicates were maintained for each treatment ang
he experiment was arranged in a completely randomized design. The mas
eduction, Fourier Transform Infrared Spectroscopy (FTIR) and sugar accumulatior
f samples were analyzed within five day intervals. Data were analyzed by
NOVA. Results revealed that in the 40" day, the sugar production was highest in
arley husk treated by F3B5. In coffee silver skin, the sugar accumulation was
imilar under all FBBs. In rice husk, F3B1 showed the highest sugar level in 159
ay, but F4B3 dominated on the 25" day. The mean weights of the sample
ecreased with time, but after 25" day they came into a plateau with having 0.1-0.4
b weight loss percentage. According to FTIR data, all FBBs except F3B3 showeg
he degradation of barely husk. F2B5 was the best in terms of weight loss during the
last five days of incubation. F4B3, F3B2 and F5B3 were the best biofilms in terms
f weight loss at the end of 10", 15" and 20" days, respectively. It can be concluded
hat F3B3 and F3B2 were the best FBBs for degradation of all three types of
organic wastes.
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Unexplored Plant Family (Violaceae) in Sri Lanka; Potential for
Bioactive Cyclic Peptides
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yclotides are a unique class of ribosomally synthesized cysteine-rich mini
roteins. Their compact structure consists of a head-to-tail cyclized backbong
tabilized by the knotted arrangement of three conserved disulfide bonds, in the
ombination known as cyclic cysteine knot (CCK) motif. Due to these unique
eatures that imparts ultra -stability to its structure, cyclotide has attracted interest as
eptide-based templates for drug design applications. Although cyclotides have a
ide range of biological activities such as antimicrobial, anti-HIV, antineurotensin,
ytotoxic and hemolytic activities, their natural bioactivity in plants is thought to be
s insecticidal with a role in plant defense. To date, the plant families Rubiaceae,
olanaceae, Fabaceae, Cucurbitaceae and Violaceae have been shown to contain
yclotides. However, until the current study was initiated, the cyclotides distribution
in Sri Lankan plant species remained unexplored. This investigation was conducted
ccording to a systematic screening of plants belonging to the family Violaceae for
he presence of cyclotides. Gel filtration followed by Liquid Chromatography Mass
Spectroscopy (LC-MS) techniques were used to identify the molecular weights of
cyclotides in the crude fractions of Viola species. Further confirmation of cyclic
peptides was carried out by reduction and alkylation reactions. Out of the four
plants screened for the discovery of cyclotide masses, presence of cyclotides was
confirmed in three Viola species. In the LC-MS chromatogram scan range of 400 to
2000 Da, the cyclotides retention times were in the range from 25 min to 40 min
vith molecular weights detected at (M+2H)?*. Our study reinforces that
investigating of cyclotides in unexplored geographical locations by a systematic
approach guided by ethnomedical evidence is a promising strategy to expand our
knowledge on the biodiversity and bioactivities of cyclotides.
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Antioxidant Activity of Selected Ten Underutilized Fruit Species
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he study was conducted to assess the antioxidant potential of ten underutilized
ruit species namely Phyllanthus emblica L,Flacourtia sp.,Elaeocarpus serratus L.,
hyllanthus acidus (L.) Skeels , Averrhoa carambola L., Averrhoa bilimbi L.,
ynometra cauliflora L., Morus sp., Spondias sp. and Manilkara zapota (L.
.Royen grown in Sri Lanka. Fruit extracts were prepared by centrifuging (450(
pm) finely ground fresh fruit samples (20 g) with distilled water (40 ml) for 90
inutes. The extraction was repeated twice and the supernatants were used for
nalysis. Total Ascorbic Acid Content (TAsC) was determined using an iodomatric¢
itration technique, calculated as mol per gram of fresh weight. Antioxidant
otential was determined using DPPHe and ABTSe«+ radical scavenging assays. The
PPH- Radical Scavenging Activity (RSA) of the extracts was expressed as ICsp
alues. The ABTSe+ activity (RSA) was calculated as percentage of discoloration,
his experiment was conducted by following complete randomized design with 3
eplicates. Ascorbic acid was used as a positive control and distilled water was used
s a negative control. The TAsC varied among the species from 0.125 x 10
+0.000025 mol g~ of fresh fruit of C. cauliflora L. to 4.608 x 10°+0.0001665 mol ¢
1of fresh fruit of P. emblica L. The TAsC and antioxidant activity (DPPHe and
BTS++ assays) were found in order to, C. cauliflora L.< Spondias sp.<A.
arambola L.<Morus sp.<P. acidus L.<A. bilimbi L. <E. serratus L.<Flacourtig
p.<M. zapota L.<P. emblica L. The significant antioxidant potential was possesse
. emblica L. as it showed 93.38+0.97% ABTS +discoloration and 28.03+1.81 pg¢
It of fresh fruit needed for 1Cso. The lowest antioxidant potential was possesse
C. cauliflora L. as it showed 1.75+1.16% ABTS +discoloration and 381.1+3.15 pg
ml* of fresh fruit needed for ICs. These results suggested that underutilized frui
species could be exploited as an ingredient in developing a potential antioxidan
supplement.
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Anti-oxidant Activities of Bioactive Compounds Extracted from
Pterygoplichthys pardalis (Scavenger Fish) Harvested at Digana, Central
Province, Sri Lanka

B.B.A.N.S. Perera”, A.L.Y.H. Aruppala and E.D.N.S. Abeyrathne

Department of Animal Science, Uva Wellassa University, Badulla, Sri Lanka

terygoplichthys pardalis (Scavenger fish) survive by competing with native biota,
his species is an omnivore whichthreat to endemic fish species and inlang
quaculture industry. However, these fishes contain compounds which autolysi
roteins under low temperatures. Objective of this study was to check the differencs
in the water soluble proteins which can be used as bioactive compounds separatec
rom scavenger fish after slaughtering stored at 4 °C for 24 hrs. Female fish (n = 3
ere collected from local reservoir and slaughtered in the field. Slaughtered fisk
hich stored at 4 °C were separated in to 4 main components as flesh, Gl tract,
ucus and other gonads in 0, 3, 6, 9, 12 and 24 hrs of storing. Separated parts werg
omogenized with distilled water (1:4) and centrifuged to collect the supernatant.
evel of separation was observed using SDS-PAGE gel electrophoresis. Then
amples were lyophilized and used for further analysis. Antioxidant activity was
easured using TBARS inhibitory assay and DPPH scavenging activities. SDS+
PAGE images confirmed that there were no differences in the extracted compounds
after 03 hrs of slaughtering. According to the TBARS assay, three extractions fron
flesh, mucus and other organs had stronger antioxidant properties compared to the
control (p < 0.05). While DPPH scavenging results showed over 75% activity (other
¢
I
(
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Drgans-91.26+8.28%, flesh- 87.07+4.49%, GI-86.20+3.94%, mucus- 75.20+4.09%
out no difference was observed among the extracted compounds (p > 0.05).
Concluding water extracted in 0-3 hrs after slaughtering of female scavenger fish
showed strong antioxidant activities and this can be used as natural anti-oxidant
agent in food industry.
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Antioxidant Activity of the Crude Extract of Ulva lactuca (Sea Lettuce)
Collected from the South Coast of Sri Lanka

K.L.G. Rumeshani”, A.L.Y.H. Aruppala and E.D.N.S. Abeyrathne
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Jlva lactuca is one of the famous edible seaweeds around the world. It is a rich
ource of many nutrients and bioactive compounds. Solvent extraction method i$
rommonly used in extracting bioactive compounds in seaweeds which may be nonr
ood grade. The objective of this study was to develop a simple, food grade
extraction method to extract bioactive compounds from Ulva lactuca and identify
he antioxidant activity of the crude water soluble extract and compare with a
ommonly used solvent extraction method. Four types of seaweed treatments (05 g
amely Fresh, Air-dried (AD), Oven-dried (OD) and Freeze-dried (FD) were used
or the water extraction using three different ratios as 1:10, 1:20 and 1:30 and Airt
ried sample using Methanol as the control. The crude extracts derived from
ifferent extraction methods were used for analyzing the antioxidant activity by
hiobarbituric Reactive Substance (TBARS) assay and 2,2-diphenyl-1¢
icrylhydrazyl (DPPH) free radical scavenging assay. All the trials were done in
riplicates. Data were analyzed using the Minitab 18. In TBARS assay, methano|
extracts showed the lowest TBARS value (-1.10+0.08) and AD (1:30) and OL
1:10, 1:20, 1:30) showed no significant difference (p > 0.05) compared to
antioxidant activity of the methanol extracts. Almost all the samples showed
antioxidant activity except Fresh (1:10, 1:20) and AD (1:10). However, In DPPH
scavenging assay, DPPH scavenging activity of Fresh (1:10, 1:20, 1:30), AD (1:10
1:20, 1:30), OD (1:10. 1:30) and FD (1:30) showed no significant difference (p 3
0.05) compared to that of methanol extracts. AD (1:10) showed the highest DPPH
scavenging activity (89.54+4.56%) which is higher than methanol (87.75+2.87) anc
Ascorbic acid (85.73+0.19). Therefore it can be concluded that considering the time
of production, simplicity, toxicity and cost; water extraction of Fresh (1:10) or AQ
1:10) can be used as a best extraction for producing antioxidant agents in food
industry.
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Effects of Different Cooking Methods on Antioxidant Activity of
Selected Underutilized Tuber Crops of Sri Lanka

P.P.M. Perera® and K.B. Wijesekara?*
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2Faculty of Technological Studies, Uva Wellassa University, Badulla, Sri Lanka

his study was carried out to investigate the effect of cooking on antioxidan
ctivity of five underutilized tuber crops of Sri Lanka namely, Dioscorea alata (raj
la), D.esculenta (kukulala), Amorphophallus paeoniifolius (kidaran), D. alat
kondol), D. alata (hingurala) The two cooking methods tested in the study wer
rying and boiling. Selected tubers were peeled, cut into strips of 0.5 W x 4 L x 0.
cm separately. Then the strips were cooked separately either by boiling in wate
ntil soft or fried in coconut oil until golden brown and crispy for 15 minutes.
ncooked strips from each tuber variety served as controls. Methanolic extract
ere prepared for boiled, fried and fresh tuber strips by shaking (780 rpm) shad

ried finely powdered samples (20 g) with 30 ml of methanol. Total ascorbic aci

ontent of each extract was measured by lodometric titration method and tota
ntioxidant activity was measured by 2,2-diphenyl-1-picrylhydrazyl (DPPH) an

,2'-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid) (ABTS) radical scavengin

ssays. Each experiment was conducted as 3 replicates. Results indicated that total
scorbic acid content of boiled yam extracts were significantly lower (p < 0.05) tha

he control and fried tubers. Raw yam extracts of all five varieties had highe
scorbic acid and antioxidant contents than cooked tuber extracts. The DPPH an

BTS radical scavenging capacity of boiled yam extracts were significantly lowe
p < 0.05) than fried tubers. Amongst five varieties, highest radical scavengin

apacity was shown by Amorphophallus paeoniifolius raw yam extract and lowes
alue was obtained for D. alata (hingurala) boiled yam extract (p < 0.05). ICs
alues (concentration for 50% inhibition of DPPH) and ABTS discoloratio

ercentage of each variety was 85.2+2.7 ug ml?, 86+1% and 910.8+11.8 pug ml,
.57+1.89% respectively. Antioxidant activities of all cooked tubers are lower tha
he raw tubers. For all tubers boiling in water had lower antioxidant activity.

Keywords: Tuber Crops, Effects of cooking methods, Antioxidant activity, DPPH and ABT$
assay
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Effect of Methanolic Extracts of Emilia sonchifolia (Lilac tassel flower),
Ageratum conyzoides (Billy goat weed) and Mikania micrantha (Bitter
vine) on Protease Enzyme Inhibition

M.N. Nisrina!, A.G.A.W. Alakolanga®", M.M.S.N. Premetilake! and K.B.
Wijesekara®

!Department of Science and Technology, Uva Wellassa University, Badulla, Sri Lanka
2Department of Export Agriculture, Uva Wellassa University, Badulla, Sri Lanka
3Faculty of Technological Studies, Uva Wellassa University, Badulla, Sri Lanka

According to previous studies, methanolic extracts of Emilia sonchifolia, Ageratum
conyzoides and Mikania micrantha have shown significant antimicrobial activity
against Staphylococcus aureus. But their mode of action on the microorganisms is
till unknown. It is expected that these three plants may have acted as protease
inhibitors in the respective microorganism. So in the present study, 40 g of shade
ried leaves of each plants, E. sonchifolia, A. conyzoides and M. micrantha wer¢
xtracted using methanol and subsequently subjected to solvent-solvent partitioning
sing hexane, chloroform and ethyl acetate. Those fractions were evaporated t¢
btain concentrated fractions. Then these concentrated fractions were used tc
repare four concentration gradients, such as: 250 pg ml, 500 ug mi, 750 ug mlt
nd 1000 png ml? and tested against protease enzyme. The protease enzyme assay
as carried out based on Kunitz method, using casein as the substrate. According to
he results obtained, highest inhibitory percentage was shown by E. sonchifolial
ven though statistical output has shown a significant difference of inhibition
ercentage among the concentration gradient of the plant fractions used (p value =
.000), the range of the values are narrowed from 83.8% and 93.5% only for all
hree plants. So the results do not confirm the protease inhibitory activity of the
xtracts of the selected plants. Protease inhibitors control the action of proteases that
re vital for the growth and development of the organism. Therefore, the reason fof
he antimicrobial activity of the methanolic extracts of these plants may not be dug
0 protease inhibitory reaction but due to some other reasons.

Keywords: Protease, Protease inhibitors
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Detecting Mislabelling of Packaged Frozen Seafood Products in Sri
Lanka: A DNA Barcoding Approach

A.G.D.M. Perera', A.A.D.G.U. Amarakoon?, D.R. Herath?, J.D.M. Senevirathna®
and N.P.P. Liyanage!

!Department of Animal Science, Uva Wellassa University, Badulla, Sri Lanka
2Marine Biological Resources Division, National Aquatic Resources Research and
Development Agency (NARA), Colombo 15, Sri Lanka.

$eafood trade has conquered a vast market in global, as well as the local context.
Substitution of high value species with those of low cost has become an emerging
problem for the expanding market, since some of the products are visually
unrecognizable and morphologically indistinguishable. The objective of this study
vas to assess the suitability of DNA barcoding as a method for species
identification of packaged seafood to detect any mislabelling. Eight packaged
frozen seafood product samples including finfish, crab, shrimp and cuttlefish were
obtained from randomly selected supermarkets and subjected to DNA extraction by
standard phenol chloroform DNA extraction protocol. Mitochondrial cytochrome
oxidase subunit |1 gene (COI) was amplified in those samples with appropriate
primers. Then successful five PCR products of tuna (T1 & T2), sailfish (SF1 &
$F2) and crab (C1) were selected for sequencing to build DNA barcodes. The
prepared DNA sequences were compared with the Barcode of Life Database
BOLD) system for species identification. Close related sequences of each sample
were downloaded from NCBI Genbank and phylogenetic trees were constructeg
using Maximum Parsimony, Maximum Likelihood and Neighbor Joining methods,
Samples were identified as follows, T1 - Thunnus albacares (100%) and T2
Thunnus alalunga (99.85%), SF1 and SF2 - Istiophorus platypterus (100%) and C1
1 Portunus pelagicus (97.71%). Identical tree topologies were resulted from three
%hethods and three major clades were revealed in the phylogenetic tree as tuna

O PP

ailfish and crab groups. All selected five samples were matched (100%) showing
hat correct labelling had been done. This study concluded that DNA barcoding is ¢
feasible, efficient and reproducible method for detection of mislabelling o
packaged frozen seafood. However, the packaged frozen seafood trade has no
reached high extent in Sri Lanka yet, hence substitution of seafood products doe
not occur frequently.

=
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Protein Overexpression in Different E. coli Strains for Industrial Scale
Drug Development in Sri Lanka

R. Cooray”, N.S. Hapuarachchi and L. Warnakula

Section of Genetics, Institute for Research and Development, Colombo, Sri Lanka

esearch and industrial scale protein overexpression for pharmaceutical product
ses Escherichia coli (E. coli) strains due to their well-characterised genome an
asy manipulation. This review addresses the current scope of E. coli strains fo
rotein overexpression, at global scale and in Sri Lanka, and the feasibility o

evelopment of pharmaceutical protein manufacturing in Sri Lanka, through
ublished literature at PubMed and Google Scholar. We identified that globally E.

oli BL21 is the most common host strain due to properties such as mutation of Lo

rotease coding gene and hsdSB gene that degrade foreign and extracellula
roteins, respectively. It is developed into BL21(DE3) for T7 expression system),
41(DEJ) for toxic and C43(DE3) for highly toxic and membrane proteins, hence,

seful for large clade of enzymes in system biology. In K-12 lineage, the AD49

nd Origami™ strains were developed with thioredoxin reductase mutatio
nhancing disulphide bond formation in cytoplasm. HMS174 stain with recA
utation carries higher plasmid stability. In Sri Lanka, however, only few publisheg
data were available, mainly focused on pathogenicity of E. coli with smal
published research at local institutes for overexpression of growth hormone likg
protein of Setaria digitata, multiepitope IgG/IgM proteins, in E. coli BL21(DE3).
Although, this evidenced the availability of required technology and assets in Sr
Lanka for necessary protocols, protein products such as pharmaceutical drugs being
imported at high cost than developing research to optimise protein overexpression
n the country. Through this review, we suggest the optimum utilisation of available
t

e e

i

laboratory infrastructure, personnel asserts and protocols by developing research no
only with BL21(DE3), but other strains for specific protein expressions, where the
research can be developed for industrialising to meet the demands of the
pharmaceutical industry and many other biomedical researches in Sri Lanka.
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Genome Analysis on Drought Resistance of Hevea brasiliensis

R.L.P.N.D.Rajapaksha'*, A.R.Weerasinghe?, D.P.S.T.G. Attanayaka®, C.R.
Wijesinghe?and L.M.H.R. Alwis!

!Departement of Export Agriculture, Uva Wellassa University, Badulla, Sri Lanka
2University of Colombo School of Computing, Colombo, Sri Lanka

Hevea brasiliensis (para rubber tree) plays an important role in the economy of Sri
_anka. Potential drought stress conditions due to climatic changes will have a
evere effect on the yield and the survival of the rubber tree.Understanding the
underlying genetic basis of drought tolerance through identification and systematic
analyses of the candidate genes associated with drought tolerance of Hevea will
nelp rubber breeding by marker assisted selection and transgenic improvement. This
study was undertaken to generate information about the genes related to drought
olerance in Hevea. Biologically validated eighteen Arabidopsis thaliana genes

D

D

Q) = (H p—

ith known functional pathways were used as query sequences to find orthologou
evea genes from the ASM165405v1 genome assembly using the BLASTH
rogram of the BLAST tool. Query coverage higher than 50%, bit score higher than
0 and E-value lower than 1x107°° were taken as cut off criteria for the search. Nine
evea orthologous genes were identified and they represented six functional groups
involved with both physiological and molecular adaptation to drought. Highest
umber of candidate genes identified encodes transcription factors. Systematic
nalyses of the identified genes related to drought tolerance suggest that
ranscription regulation, phospholipid metabolism, growth control, detoxification
signaling, osmolyte biosynthesis and signal transduction pathways play important
roles in drought tolerance in Hevea. Identification and analysis of conserved regions
was conducted for the identified three transcription factors using the MEME and
nterPro tools respectively. Three domains were identified which shared Gene
Dntology terms related to drought tolerance. The results of the research not only
enrich information about the genes related to drought tolerance, but also provide
new insights into understanding the drought tolerance mechanisms in rubber tree.

Keywords: Hevea brasiliensis, Drought tolerance, Orthologous genes, Transcription factors
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Effect of Solvent Type and Extraction Time on Yield and Purity of
Lotus (Nelumbo nucifera) Leaf Wax

H.K.A.E. Prasadika!, N.P.P. Liyanage!", H.M.J.C. Pitawala? and J.D.M.
Senevirathna!
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2Department of Science and Technology, Uva Wellassa University, Badulla, Sri Lanka

This study was conducted with the main objective of extracting lotus leaf wax using
a simple methodology and to analyze the wax yield and purity of the extracted wax
corresponding to different time treatments. Past studies have found that lotus plant
leaf wax contains a mixture of aliphatic compounds mainly nonacosanol and
nonacosanediols. Fresh, cleaned lotus leaves with 1 ¢cm? in surface area were
exposed to three organic solvents (methanol, acetone and chloroform) and time
taken for the presence of light green colour (due to the extraction of chlorophyll) in
he medium was recorded to find out the most efficient organic solvent. Further,
ontact angle measurements of water drops placed on each of the leaf samples
reated with different solvents were calculated to find out the efficiency of wa
xtraction. Based on the results obtained from this study leaf samples with surface
rea of 72.41 cm? were exposed to chloroform by changing the dipping time
uration ranging from two seconds to 30 minutes with time intervals of two seconds
or the first five treatments ,15 seconds for the next three and five minutes for the
last seven treatments. Extracted wax was subjected to the FTIR analysis to find out
he purity of the wax. According to the results it was revealed that green colour was
ppeared in methanol within the first five minutes and there was no color change in
he chloroform and acetone for about 30 minutes. Moreover, least change of the
ontact angle was shown by the leaf sample which was treated with acetone and it

eveals that wax extraction was not done in an efficient manner. Chloroform is thg
est solvent to extract lotus leaf wax among three organic solvents used. Thg
ighest mean vyield gives out by the time treatment with the dipping time of 2(
inutes. And it shows that the purity decreases with the increase of the dipping time
duration.

Keywords: Lotus leaf, Wax, Extraction, FTIR
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An Accurate Multiple Sequence Alignment Algorithm for Biological
Sequence Sets with High Length Variations

J.A.D.T.B. Jayasingha®, C.T. Wannige

Department of Computer Science, University of Ruhuna, Matara, Srilanka.

Multiple sequence alignment (MSA) is used for many studies in modern biology!
There are many algorithms available for the alignment of multiple sequences. Among
hem, progressive alignment algorithm is the most commonly used heuristi¢
lignment strategy for MSA. It solves MSA with an economic complexity but doe
ot provide accurate solutions, because there is a conflict between accuracy ang
omplexity. The existing similarity score method in progressive alignment algorithm
oes not consider the lengths of the sequences in the considered sequence set. So, i
he protein or DNA sequences are with high length variations, the initial alignmen
cores may not produce a correct measure of similarity between the sequences. This
leads to less accurate initial alignment scores, and as a consequence, final multiple
equence alignment may produce inaccurate results. In this research, we present a
odified progressive alignment algorithm especially for sequences with high length
ariations. We modify the latest version of ClustalwW 2.1 by replacing the similarity
istance measure in Clustalw algorithm with a novel distance measure. The new
istance score method captures the distance between each sequence pairs in sequence
et and the obtained distance measure is utilized to generate a better guide tree for
rogressive alignment. In order to determine the pairwise similarity distance measure
e used lengths of the shortest common super-sequence (SCS) and the Longest
ommon Sub-sequence (LCS). We assessed our algorithm with BALIBASE 3.(
rotein benchmark and compared the obtained results to those obtained with
lustalW alignment algorithm using the Quality score (Q Score) and the Sum of Pairs
core (SPS). We obtained better Q scores and SP scores for the alignments from
odified ClustalW algorithm over original ClustalW algorithm. Furthermore, the
alignment speed of modified ClustalW algorithm is multiple times faster than the
original ClustalW algorithm.

— o O

Keywords: Multiple sequence alignment, Distance measure, Shortest Common Super-
sequence, Longest Common Sub-sequence.
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Sixty Seconds Robot - An Effective Development Approach for Robot
Programming

E.A.1.Priyanga, H.M.P.Praneeth Jayarathna*, Buddhika P.De Silva, Sanjeewanie
Senanayake

Department of Computer Science and Technology, Uva Wellassa University, Badulla, Sri
Lanka

INowadays, a lot of people are interested in robotics technology. However, most of
hem do not have a required knowledge in robotics and pogramming. Therefore, it
as become a major barrier for innovations in robotics. However, if the basic process
is automated, the entire problem can be solved without wasting programmers’ effort
nd time. There are some visual programming software existed for programming in
obotics such as Visuino, GUINO, XOD.IO, etc. The main problem of those types of
dvanced software is that the learning difficulties at the beginner level. Some of those
ools are not much user-friendly for novice learners. Some of them do not facilitate
0 identify hardware related errors in the robot. To overcome these barriers, an
fficient software tool has been introduced in this research to design the basic¢
tructure of a robot. The automated IDE can identify hardware related errors. There
re many types of robots, such as line follow, wall detect, arm based, etc. The user
an select a template from the IDE for one of the types and customize it. Also, it can
e used for tuning sensors, Proportional Integral Derivative (PID) generators, etc. |
his solution, the user has only to customize the template, and then the code for

rduino circuit that is generated automatically. Since, this is a full GUI application
0 do Arduino robotics, this provides a platform for the beginners to learn robotics
and make their own projects with less errors. Our future development is mainly
focused on developing solid work based on a universal template for more Artificia
ntelligent (Al) based robots, radio signal based robots, etc. Ultimately, those
extensions can be used in simple applications to more advanced applications such as
robot based toys, military tools, drone technology, etc. In addition to that, the
researchers have planned to develop a community for that where anyone can create
libraries for implemented robotics platforms.

D—D ¢
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Resource Creation for English-Maithili Machine Translation (EMMT) -
A Divergence Perspective

Ritu Nidhi and Tanya Singh

Amity Institute of Information Technology, Amity University, Noida, UP, India

Maithili is one of the 22 scheduled Indian languages with almost no language
echnology resource. Absence of basic tools in this language has affected resource
reation. Since English is the dominant language, translation from it can help creating
he required corpora for tools development in Maithili. The present work discusses
fforts for Language Technology Resource (LTR) creation and divergence study for
n EMMT system, which is a Statistical Machine Translation (SMT) system. Creating
ny SMT system requires sizeable parallel, aligned corpora for training and testing|
reating general-purpose source corpora for English language and creating
ranslation equivalents with possible alignments requires time and effort. The papef
focuses on the data collection methods, cleaning, the size and structure of the text
corpora, alignment and parallelization strategies, training, testing and a study of
divergence between the language pair.

Keywords: Divergence, Machine Translation, English-Maithili, Indian languages, MT Hub
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Optimizing Boyer Moore Algorithm using Parallel Processing
Techniques

S.Y.D. Pathiranage, T.S. Ediriweera and D.R.V.L.B. Thambawita
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Although computer processing power, memory and parallel processing capabilities
have been significantly improved, most of the algorithms are still not improved based
on novel technologies. Boyer Moore string searching algorithm is one of a
)
L

echanism that uses frequently. Thus, we optimized Boyer Moore String searching
echanism using parallel computing mechanism. Existing implementations wer¢
nalyzed, compared the performance using CPU time with different pattern sizes ir
ame condition. Python parallel version was implemented using three threads. Serial
ython code uses main thread for two shifting rules calculation and searching
echanism. Thus, we used two threads for shifting rules calculation and one thread
or searching mechanism. EXxisting implementations used one way searching
echanism to search the pattern in the text field. Then searching mechanism was
hanged into bidirectional searching process using a parallel Python implementation
f the Boyer Moore Algorithm with six threads. To optimize the algorithm than
idirectional searching parallel python version, processing logic of the Algorithm was
hanged and used four threads. Two threads for the sifting rule calculation and aftef
hose two threads finished, string text is divided in to two parts and search begins
with two threads for each part. Existing serial python version took 165.44 seconds for
A

]

[

found correct pattern. However, our first implementation took 163.33 seconds fo
found correct pattern. Because of bidirectional searching way, the secong
implementation took 320.94 seconds,. Third implementation took 100.98 seconds fo
found correct pattern. Measure the time in the same conditions with the same text (T
and same pattern (P). Time is depending on text (T) size, pattern (P) size and maching
type that we use to run the codes. Final implementation is bidirectional searching
parallel python version with four threads. It is 38.96% effective than existing seria
python version.

=D
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Characterization of the Mechanical Behavior of Packaging Material
Using Digital Image Processing

H.M.P.K. Herath!, A.G.C. Karunarathne', R.L. Liyanage®, T. Kartheeswaran?, T.
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Among various packaging materials polymers, polymer blends and polyme
composites are ubiquitous owing to their low cost, high flexibility, lightweight an
reusability. However, their behavior drastically depends on the forces especiall
ensile and abrasion that employs on the materials during the packaging. Reusabilit
f the material depends on whether the material is in its elastic or plastic region
owever, according to the existing literatures, such regions are difficult to identif
ithout having high-tech instrumentation such as a tensometer. To overcome suc
arrier, in this study a new prototype optical method, digital image processin
DIP), is proposed. The correlation between the colour variation of the material an
its mechanical properties have been investigated. The colour of polymer material
hanges in presence of applied force due to the microscopic level molecula
rrangement. The traceable color change of several polymer materials in presenc
f applied force have been captured as a function of time using a digital camera,
he captured images were processed to extract the ensemble average mean, median
tandard deviation, entropy, and kurtosis in spatial domain. The changes wer
ompared with the stress-strain relationship of the material measured using

ensometer. The kurtosis and the entropy extracted by DIP feature extractio

ethod has some meaningful correlation with the experimentally measure
echanical properties. The correlation between the selected features and th
xperimentally measured parameters were obtained by quadratic regression fitting
he results obtained in this study illustrate that digital imaging and processing usin

correlation algorithm could easily be used to identify the elastic and plastic regio
f the measured polymers over the traditional methods of extracting such data using
ensometer. However, it is necessary to further validate this method for different
types of polymers.
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Proceeding of the 2% International Research Symposium, Uva Wellassa University.
Badulla 90000, Sri Lanka, 15t — gnd February 2018

113




Computing and Information Science Oral

eeper Emotional Capture and Extraction of Discussion Pathways in
witter Data
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he rise of micro-blogging has resulted in people expressing their daily thoughts
ften resulting in far more emotion-laden than might normally occur. Recently, i
as become a trend to post about the places one has visited and experiences thg
erson had. Finding the emotions expressed through these texts can be used i

nderstanding community thinking and decision making, but it is quite comple
ince it requires thorough knowledge in psychology and linguistic. Furthermore
rocessing the microblog text is challenging, because they are informal and les
onsistent in terms of language. This paper presents a lexicon and rule base
pproach, which breaks the emotions behind a tweet into the eight basic categories

erson is capable of expressing, as defined by Robert Plutchik. Hence, we broke th
motional tone behind a tweet into 8 basic emotions namely anger, anticipation
isgust, fear, joy, sadness, surprise, and trust. In this, we selected a tweet corpu
elated to Sri Lankan tourism by querying a Twitter tool with suitable keyword
ften used by tweeters. We have augmented the accuracies of emotions capturin
hrough a series of extensive text preprocessing steps fitting to twitter texts. Th
xperimental results have shown that processing the informal tokens, hashtags an
epeating character sequences can make a significant improvement in the emotio
apturing accuracies. This research includes separating the tweets into cohesiv
iscussion pathways using an existing incremental unsupervised machine learnin
Igorithm, in order to come up with a rich decision making tool for the selecte
omain. No previous research has broken down emotions into these eight basi
motions and integrated the separation of discussion pathways into emotiona
apturing. We have contributed to the research world by succeeding in both thes
ntapped research areas and developing a user friendly tool to use in constructiv
ecision making.

D+ =

eywords: Sentiment Analysis, Emotion Detection, Topical Pathway Separation, Pre-
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utonomous Micro Aerial Vehicles (MAV) are available today to process and
avigate within indoor environments. However, lack of processing power of the
rone generates unreliable, inaccurate and inefficient navigation results. This paper
resents a model for a vision based autonomous hexa-copter for navigating withir
n indoor environment with the use of GPU acceleration. The MAV is embeddeg
ith Jetson TK1 board with GPU computing power, MS Kinect, Arduino Fligh
ontroller. Jetson TK1 on development kit gets the outside data using Kinect senso
nd build the map itself by Jetson TK1 board with the help of GPU computing
hen drone can navigate without a remote access and it uses the flight controller t¢
ontrol MAV. In addition to that, Real Time Appearance Based Mapping (RTAB
as used to build the 3D map of an indoor environment. RTAB-map is used for the
LAM (Simulation Localization and Mapping) approach. GPU parallel computing
ower of the Jetson board was used for optimizing SLAM algorithm. MAY
stimates position over time using visual odometry. Adaptive Monte Carlg
ocalization algorithm used for estimate robot position. A Robot Operating System
ROS) uses the Rviz (ROS visualization) framework to visualize all the data. Rviz
isualizes the 3D module of MAV and 3D map. ROS uses Rviz framework as a
irtual environment and it passes the command to flight controller through seria
ommunication while navigating through this virtual environment. MAV uses the
avigation stack for the autonomous navigation. The main feature of this research is
AV process the data itself. The process includes the 3D mapping, real time state
stimation, obstacle detection and navigation planning. RTAB-map builds the
nvironment 3D map and navigation stack use for MAV navigation. Although the
rone navigates real time itself, embedding all the component within the drone
ake its weight greater which make the power consumption issues.

=+ =
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Artificial Conversational Agent Based Tour Guide System
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K.P.P.S. Pathirana
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The study designed to show that the tour guidance for tourists can be improved b
incorporating an Artificial Conversational Agent (ACA). Although some of th
aspects in Sri Lanka are well satisfied in the tourism industry, there is a lack o
ravel planning and collaborative interaction with the tourists. The implemente
ystem is proposed to fulfil those solution gaps using a web portal with localize
ata and an ACA, who interacts with the user in natural language to provid
information and trip planning functionalities. User expectations are identified by
tatistical survey and the relevant dataset is based on localized destinations
intentions, locations, accommodations and route entities in Uva province of Sri
anka for the Named Entity Recognition (NER) task. The ACA module i
integrated with the web portal for users to interact using natural language.
ialogflow Natural Language Processing as a Service (NLPaaS) is used for Natural
anguage Processing (NLP) and Machine Learning (ML) tasks that are based on th
ustom entity model and an intents model, used for intent and entity extraction fro

ser utterances. A web application implementing a webhook which is connected
ith dataset is used to query the data and an HTTP POST request is used to access
he application endpoint and send relevant parameters. Optimized trip plan
eneration is implemented for certain user requirements and made it available to the
ser by sending an email. Training of ACA is done by Part Of Speech (POS
agging for entities in potential user utterance corpus for each intent. For more user
onvenience the ACA is made available via social media channels and it is
ecommended to extend to the whole country. The effectiveness of the application i
ffirmed by the local and foreign tourists’ feedback and MCQ answers, which arg
aken after using the application. It concludes that Sri Lankan tourism can be
improved by efficient information delivering using emerging communication
ethods.
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An E-Management Solution for the Sri Lankan Police Department to |
Improve the Efficiency of Service

A.D.C.Alahakoon’, K.G.H.Abeywardhana, S.S.W.Karunarathna and
S.H.D.Senanayake

Department of Computer Science and Technology, Uva Wellassa University, Badulla, Sri
Lanka

ack of information sharing mechanism, duplication of data and delay of services
ere identified as the main problems in the Police Department of Sri Lanka,
herefore, an e-management solution was introduced to fulfill the above
equirement. The efficiency of services in the Police Department will be improvec
y this e-management solution. Better and efficient services will be provided to the
ictims as well as police by automating the current manual process. This solution
as two parts named web system and the mobile application. The computerized wek
ystem will facilitate complain handling and provide reports by printed document
nd keeping criminal records on them. The records can be stored and retrieved mor¢
ecurely through this web system. The mobile application was introduced t¢
ommunicate between police officers in each division in the Police Department very
asily and fast. This application mainly consists of parts such as check peopl¢
identification, check vehicle, add accident, add fines and message. Details of people
nd vehicle can be verified by police officers, who are out of the police station anc
essages can be exchanged more securely, fast and clearly by police officers
hrough this application. The web system and the mobile application werg
ronnected by using web server through Json APl and MySQL server was used t¢
create the database of the research. Efficiency of police performance and procedure
tan be improved by this e-management solution through integration of previously
gparates information systems.
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Location Based Exploratory Decision Support Approach for Midwifery
and Grama Niladhari Divisions in Hunuwala-North: Ratnapura
District, Sri Lanka

W.B.P.L. Wickramasinghe,, K.L.G.A.M.Ariyarathna and S.T.C.l.Wimaladharma

Computer Science and Technology, Uva Wellassa Univercity, Badulla, Sri Lanka

patial information is being used as a supportive component for the process of
ecision making in various disciplines and applications. Generally, the governing
ctivities, facts of citizens and properties, and natural and man-made phenomena are
ssociated with locations. In Sri Lanka, the smallest administration unit is the
rama Niladhari division, whereas the midwife is the closest health care person that
he community encounters. Most of the time two divisions are overlapped with each
ther resulting that they collect common facts about citizens. All the data about
illages or citizens collected by Grama Niladharies and midwives become the data
ources to make decisions by the top-level officers. The main objective of this study
is to develop a location based (spatial) decision support approach for multiple
riteria decision model with geo-visualization for decision making officers i
arious government sectors such as divisional and district secretaries, top-leve
fficers of healthcare sector and their upper administrative levels. Its architecturs
onsists of three major components namely spatial layer, attribute layer and the
riteria layer. Each attribute record is associated with at least one spatial recorg
esulting to a geospatial database, which has citizen level data, with predefined rules
nd criteria compiled according to the administrative policies and healthcare rules
nd regulations of the government. A proof of concept is developed and tested with
he actual data. Therefore, it is proven that the introduced approach has a significant
effect for the decision makers to make cognitive decisions rather than emotiona
decisions.
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A Novel Method to Measure The Water Content of The Leaves
Using Digital Image Processing

I.A. Wagachchi', R.D.K. Rassagala’, B.B.D.S. Abeykoon®, T. Kartheeswaran® and
D.P. Jayathunga®

!Department of Computer Science and Technology, Uva Wellassa University, Badulla,
Sri Lanka
2Department of Physical Science, Vavuniya Campus of the University of Jaffna, Vavuniya,
Sri Lanka

Leafy product industries like Tea, Tobacco, Palmyra, Leafy vegetables, and
Ayurveda productions play a significant role to uplift the Sri Lankan economy. The
vater content in the leaves is an essential factor for leafy productions to maintain
heir quality. Naked eye observation of an expert is the general method to identify
he water content. The objective of this study is to introduce a novel and easy
ethod to measure the water content of the detached plant leaves using digita
image processing. As a result, a simple computational water content predictior
ethod has been built using image processing techniques to obtain a quality output
t the end of production processes. The findings of this study help to identify the
ater content without an expert in an efficient manner. First, the colour images
ere captured in a control environment, while leaves were drying and
imultaneously the weight was measured traditionally to find the water loss,
eatures were analysed from images to find the best features, which show a better
orrelation with the changes of the water content in the leaves. The basic features
uch as homogeneity, energy, contrast, variance, mean, median, min, max, range
urtosis, skewness, standard deviation, entropy, correlation and IQR were extracted
he best features among the selected features have been chosen through correlation
est. The classification was done with the K-Nearest neighbour algorithm by
raining with the selected best features of the training set of images. The green
atrix of the RGB image is taken for the feature extraction to get better results
Finally, a simple model was built using the significant features which have a
elationship with the water content measurement. 65.3% accuracy has bee
achieved, and this model can be used to predict the water content of a particular
yreen leaf through images. This model will be a turning point for measuring the
vater content of the leaves in the industries in an automated manner.
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Smart Dustbin with a Web Based Point Reward System for Waste
Management

G.K.C.D. Maduranga*, W.A.L. Gayanthika, A.l.S. Silva, S.D.H.S. Wickramarathne
and R.M.I.S. Ranasinghe

Department of Computer Science and Technology, Uva Wellassa University of Sri Lanka

$ri Lanka is facing urbanization with the impact of globalization, which has results
in an increase of needs and wants of people and increasing living standards of
people tremendously. This economic and social advancement has resulted in a large
amount of waste production in the urban areas of the country. The Government is
still struggling to find a mechanism to manage this vast waste amount. The mair
issue government faces when managing waste is collecting pre-categorized garbage
at collection points. The main reason behind this issue is lack of motivation of
people to put garbage in to correct dustbins. The lack of mechanism to make awarg
he garbage collection center when the dustbins are full is another problem in
urrent waste collection process. The researchers propose an Arduino based smart
ustbin to overcome the above mentioned issues. The smart dustbin is integrated

f

D

ith a RFID reader which can identify its users and opens its lid only for the
uthorized users. A set of smart dustbins are assigned to certain number o
ouseholds depending on their waste amount. When the user dump garbage in to the
ustbin, the dusthin will measure the weight of the garbage using a load-cell and the
ser will be rewarded with eco points if a user dumps according to the relevant
ategories of garbage. Users can convert these eco points to financially benefited
ffers. The user can view their point balance and their details by accessing their
rofile through a web site. When the dustbin reaches its overflow level it is
identified using an ultrasonic sensor and using a GSM module the relevant
uthorities are notified with a text message that the dustbin is full and about tg
verflow. These notifications help authorities to make the waste collection process
mooth and effective. Eco points collection mechanism motivate people to dispose
arbage in to categories and the smart dustbin make the waste collection process
ore effective and smooth. If the government involve in replacing conventional
dustbin with this smart dustbin, this system will be an environmentally acceptable
and economically feasible solution for the disposal of solid waste in Sri Lanka.
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DIGITAL FORENSIC STEGANALYSIS OF ENCRYPTED
INFORMATION WITH SPECIAL REFERENCE TO THE MP4
VIDEOS

S.L Palliyage”, N.D Kankanamge and H.M.S.N. Ariyadasa

Computer Science and Technology Department, Uva Wellassa University, Badulla,
Sri Lanka

Computerized information correspondence has turned into an integral piece o
oundation these days and the security and the privacy of them assumes an essentia
nart. Cryptography and Steganography are being two major methods having a wid
usage, which secure information. Steganography conceal secret information an
joes not leave evident proof of information modification. Out of numerou
echniques of application of Steganography, current study focused on End of Fil
njection technique. The study investigated the Steganalysis of Mp4 type videos,
hich were encrypted utilizing the above technique. A pool of Mp4 video
onsisted of several qualities and capacities were tested and evaluated. A detecto
ystem was developed which was capable of identifying the presence o
teganography within the Mp4 videos, thus the system can be further used to sca
he suspected Mp4 videos and give the results whether it has embedded data or not
The system reported a higher accuracy level of detecting Mp4 Stego-videos, whic
used the said techniques for data embedding. Further studies are needed to cover
vther video formats and other techniques of Steganography. The development of the
field would reveal new paths in digital forensic investigations.
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An Intelligent Postal Mail Sorter: Sinhala Hand Written Address
Recognition Method Using Geometric Feature Extraction Technique
and Avrtificial Neural Network

B.P.S.R. Sri Darshana, A.M.U.L. Attanayake, A.A.L.A.C. Perera and S.T.C.I.
Wimaladharma”

Department of Computer Science and Technology, Uva Wellassa University, Badulla, Sri
Lanka

he main objective of this study is to develop a methodology to recognize Sinhala
andwritten characters that can be used in postal mail sorting. The Department o
osts, Sri Lanka uses the manual sorting mechanism, while most of the developec
ountries are using automated sorting machines. The main reason for not having such
ypes of machinery in local postal collecting and distribution centers is the initial cos
f implementation. The machines have to be tailor-made due to the localizec
language. The proposed methodology is based on the geometric feature, such a
orner detection, Curve fitting and Edge detection, extraction technique ang
rtificial Neural Network backpropagation technique. The benchmarking of the
lassification system is carried out using 34 Sinhala characters that are mostly relateg
0 the district names. The neural network consists of three layers, where the inpu
layer with 108 input nodes, the output layer with 34 nodes and a hidden layer of 7§
odes. The training and testing are performed by 850 characters and 510 characters,
espectively. The accuracy of the system is around 78% of giving a correct answer,
he resultant set of characters then be extracted and used to control the sorting
achine. In order to prove the concept, an embedded system is developed using
rduino microprocessor. The sorting mechanism is simulated by using a servomotor
hat indicates the relevant mail bucket using a rotating arm.
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Online Event Organizing System for Cultural Programme

G. Shobika, Y. Yogaseelan, M. Ramanan

Trincomalee Campus, Eastern University, Sri Lanka

This paper proposes to develop an Online Event Organizing System for cultural
programme which can provide various event services and give efficient coordination
between customers and service providers. People are tired of searching and travelling
o find quality and economical event services as they want their traditional larger
vents, attractive and interesting. Using the existing manual system, an event
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lanning is stressful, time consuming, service providers reputation is unconvincing
nd customers do not know what to look for in an event service providers. Thg
roposed method consists of establishing requirements, analysis, database design ang
interface design. The proposed work is a benefit for the users and as well as for service
roviders. It provides opportunities to service providers advertise and develop their
usiness and show their interesting quality ideas. An event organizing system makes
he people easier to plan an event via online. The proposed work is developed an
online event organizing system with a mobile front end to manage various events for
a cultural programme. The system is developed using HTML, JavaScript and PHP.
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Process re-engineering of Sri Lanka’s
Downstream petroleum industry stock planning operations.

J.G.J.W. Dharmaprema, W.V. Gunasekara”

Ceylon petroleum Storage Terminals Limited., Colombo, Sri Lanka.

The vision of the Ceylon Petroleum Storage Terminals Limited (CPSTL) is to be the
ost efficient petroleum terminal operator in South Asia. CPSTL is responsible for
0% of storage and distribution of the Sri Lankan downstream petroleum industry,
hich constitute of tanker/tank farm operations, island-wide delivery of petroleum
roducts by rail, road, and pipeline. CPSTL provides ERP and laboratory services for
he entire industry. The logistical operation is accomplished via 2 main installations
nd 12 island-wide bulk depots. It involves fuel supply to dealers and consumers,
hilst replenishing the island-wide bulk depots. The installations are replenished by

ankers from Colombo harbour, Muthurajawela offshore SPBM and the Ceylor
etroleum Corporation’s (CPC) Sapugaskanda refinery. Bulk depots are replenished
y the 2 installations via tank lorries and railway wagons. Although stock planning
rocedures did exist, various limitations and drawbacks have resulted i
nderutilization of resources, massive losses in distribution operation, increased risk
f storing highly inflammable products and window for various manipulations. The
roject was implemented with the objective of streamlining the stock planning
peration with the utilization of the SAP ERP system. It provides a daily stock quotz
ystem for each bulk depot, which optimizes the tank lorry, wagon utilization as pe

he sale, stock availability, tank capacity, goods receipt status, and vehiclg
availability. Two important phases of stock planning operations were identifie
during business process analysis. They were re-engineered and integrated to SAH

ERP system. The system ensured island-wide product availability eliminating over.

under scheduling. The system included features for tracking of delayed tank lorries

and wagons. Various key performance indicators related to the stock planning
operation were introduced to facilitate operational monitoring and strategically
important decisions.
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Small and Medium Enterprises’ Adoption of E-Commerce in Sri Lank
Case Study on Hospitality and Tourism Industry

T.M.L.T. Jayawardhana, J.S. Hettiarachchi, R.M.K.P. Rajapaksha, C.S.D.
Ellepola* and R.M.1.S. Ranasinghe

Department of Computer Science and Technology, Uva Wellassa University, Badulla, Sri
Lanka

F-commerce is widely used to buy and sell products using the internet. Hospitalit
and tourism industry is considered as an information intensive sector. Due to th
advancements in the field of IT, the hospitality and tourism industry has been able t
erive the benefits of e-commerce. Even though there is a rapid development in ne
echnologies and trends, developing countries like Sri Lanka are still facing a
ttitudinal barriers in accepting of e-commerce. This research was carried out wit
he objective of finding the factors that affect the e-commerce adoption of small an
edium enterprises related to hospitality and tourism industry in Sri Lanka. A sampl
elected from small and medium scaled hotels and guest houses registered under th
ri Lanka Tourism Development Authority. Questionnaire and interview method
ere used for the purpose of gathering data. The data were analysed using statistica
ools and the received information was further processed to derive the main factor
ffecting the e-commerce adoption. The results of this research show tha
rganizational readiness, attitudes and awareness of the enterprises make a stron
impact on e-commerce adoption in Sri Lanka. Financial and technological resource
nd employee interest were the most influential factors identified unde
rganizational readiness, while government rules and regulations and competitiv
ressure were the main factors that were recognized under external environmental
actors. The knowledge regarding the advantages of using e-commerce was th
rucial factor identified under awareness of the enterprise. After carefully analyzin
hese factors and reviewing related literature, a theoretical framework was develope
0 depict these main factors which have an impact on e-commerce adoption of small
nd medium enterprises in hospitality and tourism industry in Sri Lanka. Thi
esearch recommends small and medium enterprises in the field of hospitality an
ourism industry to pay attention to the above factors when adopting e-commerce i
heir respective enterprises.
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Artificial Intelligent Base Virtual Learning Assistant
K. Vimalan, U. Banusharma, N.E.C. Jayasekera*

Department of Computer Science and Technology, Uva Wellassa University, Sri Lanka

EE - Learning is the most effective learning method that includes a variety of tools on
learning styles and helps students become more versatile learners. Proposed system
will encourage active learning of students in online learning and would be able to
nandle this problem efficiently. Further, whenever user searches for a problem,
system will automatically search required information from knowledge base and
provide a solution to overcome the problem when user needs, thus, it is a user-friendly
system. Currently in Sri Lanka, there is no any specific virtual learning platform that
connects all university students. Therefore, the major objective of proposed systen
vas to develop a platform that will connect all university students together as an
xffective communication portal for academic matters. This System was equipped with
1 virtual learning assistant called Jarvis. Thus, Windows + 1IS + ASP.NET + MSSQL
rombination was used for fast, reliable and efficient E-Learning web application and
also Artificial Intelligence Markup language (AIML) was used for virtual assistant.
nitially, a system was developed based on selected best technologies for efficient er
learning application, then an Artificial Intelligence Markup language based virtual
assistant was developed. Finally, all the components were bound to create a complete
$ystem. While the implementation of this system, the chatter bot answered the
questions of students through speech. Consultants can teach their knowledge to Jarvis
when necessary. The proposed system was successfully developed and also tested
results complemented with the requirements.
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Recognition of VVowel Distribution for Sri Lankan Traditional Pirith
Chants Using Formant Variation

M.A.C.P. Gunawardana and S.S.N. Gamage

Department of Physics, University of Sri Jayewardenepura, Sri Lanka

irith is believed to be a doctrine preached by Lord Buddha and regarded to obtai
rotection from evil, promote health and well-being. Voice source produces
armonic series, consisting of the fundamental frequency, F, and harmoni
requencies called as formants, F,. Vowels can be mapped using the relationshi
etween lip opening width to the first formant frequency, F; and tongue constrictio
idth to second formant frequency, F,. This work is dedicated to developin
honetic picture on Pirith chants and analyze acoustic properties using computer
ided tools. As reported by several other studies, characteristic vowels and hig
requency formants are identified in chanting in contrast to normal speaking. Th
otive of this study is to investigate vowel distribution of Pirith chants with the ai
f special pattern recognition. Samples of Ratana, Karaniya Metta and Angulimal
uttas recited by male monk chanters were recorded using high precisio
icrophone array and 15 samples of each Sutta were analyzed. Recorded sample
ere then subjected to splitting of smaller voiced segments of frame length 10 m
sing sampling rate of 44.1 kHz. In the computational speech model, a pre
mphasis filter is applied to the sampled time series of voiced segment to cancel ou
he effect of glottis. Then frame-by-frame analysis was used with hammin
vindows and liner predictive coding (LPC) and auto correlation to extract th
formant values. Finally, PDFs of each Sutta is generated and compared for first fiv
formants. Angulimala Sutta and Ratana Sutta show similar patterns in terms o
PDFs but Karaniya Metta Sutta indicates a clear discrepancy demonstrating
l
Y

nique set of characteristics. Furthermore, the vowel distribution reveals tha
Angulimala Sutta and Karaniya Metta Sutta contain high number of compac
owels comparing that of Rathana Sutta.
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Analysing Critical Factors Associated with Perceived Risk for Major
Types of Cancers in Sri Lanka — using Data Mining Techniques

M.L. Parakrama®, K.A.K.D. Kodikara'” and S.H.D. Senanayake®

!Department of Computer Science and Technology, Uva Wellassa University, Badulla, Sri
Lanka

Cancer is one of the world recognized critical cause of morbidity and mortality
dentification of demographic, health and life style factors are significant to detect
and prevent from the cancers. Since the Sri Lankan public has lack of knowledge
about influence of those factors on cancer risk, the research has been conducted
using data mining techniques to develop significant patterns in order to identify the
¢
:

ritical factors towards the most recorded cancer types in Sri Lanka (Breast, Orall
and Oesophagus cancers). Hence, the ultimate objective of the research is tg
increase the awareness among Sri Lankan public which will be helpful to take
preventive approaches. The research was based on the patients’ data within a fiver
year period of time, which was collected from the sources of Apeksha hospital,
Maharagama. By following the Knowledge Discovery in Databases process, data
collection and preprocessing were completed manually. Data was analysed throug
he data mining tool called Weka. The research was used Random Fores
lassification technique, k-mean clustering technique, and Apriori association rul

ining. From the research it has been identified that the gender, number of