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Editorial Note

Thanks to all the contributors, we received high number of abstracts in diverse
disciplines for RISTCON-2019. All of them were initially screened by the editorial
board for novelty and plagiarism. Then each abstract was sent to two experts in the
relevant field, serving in different universities/research institutes, for a double blind
review. In cases where the decisions by the two reviewers were remarkably
different, the abstract was sent to a third reviewer. Final decision was taken by
the Editorial board by considering the decisions as well as comments made by all
reviewers. We believe that, this process has ensured a high standard of the
publication through a quality and unbiased review.

However, the responsibility for the content and the message of each publication
remains with the respective authors. No part of this serial publication will be
reproduced by any form. When citing the abstracts published, this serial publication
can be referred as ‘Proceedings of the 6" Ruhuna International Science and
Technology conference, Faculty of Science, University of Ruhuna, Matara, Sri
Lanka’.
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Message from the Vice Chancellor, University of Ruhuna

[ am pleased to write a message for the 6™ Ruhuna International Science and
Technology conference (RISTCON) -2019, conducted by the Faculty of
Science, particularly at this point when the University of Ruhuna completed
four decades of its service to the country and to the world.

Honoring the commitment for our primary objective, providing a quality
service in teaching undergraduate and postgraduate students, we have been
playing a pivotal role in generating the knowledge. As a result, we were able
to reach to the top among State universities in Sri Lanka, in terms of
‘knowledge generation’ or ‘research’.

Dissemination of the knowledge generated is of prime importance and a key
responsibility, particularly of the sectors that generated the knowledge, as
there is no validity for the knowledge generated without dissemination.
Conferences are essential and ‘world accepted” way of validating the
generated knowledge. The RISTCON is one of the well-established platform
which facilitate the dissemination of new knowledge and receiving feedback
from scientists, scholars and academics from a wider range of subject
disciplines within the country as well as from abroad.

Moving ahead on the path of excellence we followed during the last four
decades, the University of Ruhuna is ready to take up the forthcoming
challenges in diversified domains. One of the major challenges the ‘research
culture’ has to face is ‘fake or predatory journals’ and ‘fake conferences’. In
this age of globalization and information technology, there are many spaces
for such pseudo platforms. The RITSCON, which maintain a high standard as
a credible conference, is one of the forums that can be maintained by
University of Ruhuna as a solution for the problem of ‘Fake conferences’.

I hope that the conference organizers and the participants are able to achieve
their goals and objectives adding value to the knowledge the participant have
generated.

Senior Professor Gamini Senanayake
The Vice Chancellor
University of Ruhuna
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Message from the Dean, Faculty of Science, University of Ruhuna

Providing a message as the Dean of the Faculty of Science of the University
of Ruhuna to 6™ Ruhuna International Science and Technology Conference
(RISTCON-2019) is a great pleasure for me. RISTCON has been providing
platform for discussing findings of researchers, practitioners and educators
from various scientific fields such as biological science, physical science,
medical science, environmental science and technological and engineering
fields for several years. The series of gatherings organized by the Faculty of
Science initially as Science Faculty Symposium from 2002 opened its doors
to both local and foreign contributors with RISTCON-2014. It is indeed
happy to learn that RISTCON-2019 has received around 106 submissions and
many of them will be presented as poster or oral presentations. I would like to
thank all the authors who submitted their findings to RISTCON-2019 for their
efforts in research work and willingness to share their findings among the
contributors and the participants of the conference.

It is evident that our country requires collaborative efforts and contributions
of researchers, policy makers, governing bodies and citizens for enhancing
and developing the socio-economic status of the country. There are many
areas we must consider in order to develop our country so that every person
in the society enjoys a high standard of living. For assisting the society to
achieve this target, the researchers have an unavoidable responsibility of
coming up with suitable ways specific to the country and disseminate that
knowledge among the society with the aim of the development of the country.
I wish the conferences like RISTCON should be platforms for our researchers
to share our scientific knowledge and new findings with the special target
towards the development of the country in every aspect.

Organizing a conference is a very difficult and responsible task and therefore
I would like to convey the gratitude of the Faculty of Science of the
University of Ruhuna to Professor M. P. K. S. K. De Silva, the Chairperson
of the Organizing Committee of RISTCON-2019, and her team for their
creative, effective and untiring efforts for making this conference a reality.

I hope and wish all the presenters and participants would enjoy the humanity
and the hospitality of our community at the Faculty of Science of the
University of Ruhuna.

Professor P. A. Jayantha
Dean and Professor of Mathematics
Faculty of Science, University of Ruhuna
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Message from the Chairperson - RISTCON 2019

On behalf of the Organizing Committee, it is with great pleasure that [ welcome
all the presenters and participants to the University of Ruhuna in the city of
Matara to join us for the 6" Ruhuna International Science and Technology
Conference (RISTCON) 2019. RISTCON is the result of the dedicated
academics at the Faculty of Science of the University of Ruhuna. After nine
annual Science Symposia in national level since 2002, the Faculty of Science
progressed to an international conference as RISTCON in 2014 thus opening
doors for research interactions among peers across multiple science disciplines.

RISTCON 2019 is organized under the theme “Science and Technology research
towards knowledge transfer and social development”. During this conference,
presentations on various disciplines of science and technology will be showcased
on one stage promoting the exchange of latest technical information, the
dissemination of high-quality research results, presentation of new developments
and the discussion of strategies for future social development.

All RISTCON 2019 publications are peer-reviewed by national and international
experts in their respective fields. A six-member editorial board has assessed all
abstracts for novelty, plagiarism and language to maintain the highest quality
standards of the publications. The untiring efforts and devotion of the editorial
board is respectfully appreciated. I am sincerely thankful for the contributions of
all authors and reviewers from national and international Universities/Institutes
in making RISTCON 2019 a pinnacle event.

I extend my sincere gratitude to the Vice Chancellor of the University of Ruhuna
Senior Professor Gamini Senanayake and the Dean of the Faculty of Science
Professor P.A. Jayantha, for the encouragement, guidance and support provided
in making RISTCON 2019 a reality. I also extend my sincere gratefulness to our
honorable keynote speaker Professor Rolph Payet and the honorable invited
speaker Professor Chandana Jayaratne for accepting our request and sharing their
knowledge with RISTCON 2019 participants amidst their busy schedules. A
special thanks goes to our sponsors for their generous contributions.

I hope you find the conference enjoyable and valuable and openly invite you to
take time to enjoy the historical, architectural and natural beauty of the
University of Ruhuna and the city of Matara.

Professor M. P. K. S. K. De Silva
Chairperson
Organizing Committee of RISTCON 2019
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Abstract of the Keynote Speech

The Role of Science and Technology in the implementation of the
Sustainable Development Goals (SDGs) and Multilateral Environmental
Agreements (MEAs): Opportunities and Perspectives for Developing
Countries

Prof. Rolph Antoine Payet

Executive Secretary of the Basel, Rotterdam and Stockholm Conventions,
United Nations Environment Programme, Geneva, Switzerland
Email: rolph.payet@un.org

Human civilizations throughout our history have expanded, contracted and
some even eliminated despite great advancements in science, technology,
agriculture and trade. The advancements were made possible due to
inventions and innovations in almost all the areas.

Many are of the view that the main reasons for failures taken place in human
civilization are linked to the sustainability paradigm. Such civilizations failed
to appreciate the relationship between human development including
economic growth and the environment. Due to this weakness, the long-term
sustainability remains disconnected to this day despite the best of efforts.
When we consider those failures and taken as lessons to predict the future,
one can ask following questions;

- Are we on the edge of another tipping point in human civilization?

- Will our advancements in chemicals and product development,
which have enabled us to enter the information age ultimately lead
to our demise as the most progressive civilization since the
Romans? Do the sustainable development goals provide a way
forward?

- Can Science and technology change this dangerous pathway that
our civilization is currently locked in?

All these are very pertinent questions grappling both academics and policy-
makers across the planet as we move to tackle global issues such as climate
change, biodiversity loss, pollution, and right now marine plastics!

This presentation will attempt to answer the last question above and provide
some insight into how this can be done, not only from a technological
perspective, but also a social economic and policy perspective.

xviii



ra

ISSN: 1391-8796 ® _/Unversity of Ruhuna
Proceedings of 6™ Ruhuna International Science & Technology Conference
University of Ruhuna, Matara, Sri Lanka R Sz-!)-1(9: O N

January 30, 2019

Abstract of the Guest Speech

Need of knowledge transferring at school level towards sustainability in
the face of invading artificial intelligence, machine learning and
automation technologies

Prof. K.P.S. Chandana Jayaratne

Director, Astronomy and Space Science Unit, Department of Physics,
University of Colombo, Colombo-03, Sri Lanka
Email: chandanajayaratne@gmail.com

New technologies such as artificial intelligence, machine learning, robotics
and automation are reshaping the workplace globally. All countries will feel
the impact in some way. There are several benefits of replacing the labor
force by robotics under automation such as boosting the economy of a
country, giving more productivity to reduce price of commodities. However,
with the development of Automation and Artificial Intelligence, it is said that
70 % of the jobs that we are having today will disappear in next two decades
and many people with current education system will have no jobs. Among the
large number of jobs that are in threat are bank tellers, farmers, drivers,
manufacturing workers, journalists, movie stars and even the medical doctors.
For example, vehicles will go without drivers and in future, instead of
driving, the drivers should change their job to repair those automated cars or
instruments. But this needs education reforms in a country on teaching
Science stream subjects at school level to create special skills. To take a
student out from the high school, it takes about 12 years and if we do not pay
attention to this factor now, in the next decade there will be a lot of issues
associated with high unemployment rate. The governments should therefore
adopt policies soon to avoid or at least mitigate the problems automation will
bring. Proper knowledge transfer on science and technology to the younger
generation should be made. Youngsters should be prepared to face
tomorrow’s automated world with confidence. The most sought-after model
to achieve this is STEM education.

STEM education is an interdisciplinary approach to learning where rigorous
academic concepts are coupled with real-world lessons as students apply
Science, Technology, Engineering, and Mathematics in contexts that make
connections between school, community, work, and the global enterprise.
Several countries around the globe have already adopted STEM education
and Sri Lanka too is currently developing its draft policy document on STEM
education.
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Identification of high yielding genotypes of rubber (Hevea
brasiliensis) at the early stage of their breeding cycle using
rubber elongation factor (Ref) gene and promoter

Gamage N.S."", Abeysinghe P.D.' and Withanage S.P.?

'Department of Botany, University of Ruhuna, Matara, Sri Lanka
’Department of Genetics and Plant Breeding, Rubber Research Institute,
Agalawatta, Sri Lanka

Hevea brasiliensis (Willd. ex A. Juss.) Muell. Arg. is the main species
producing natural rubber, which is an important industrial raw material.
Rubber Elongation Factor (Ref) is a major protein, which involves in rubber
biosynthesis. Ref protein is highly homologous to the Ref gene. This
research was conducted to analyse the nucleotide sequences of the Ref gene
and Ref promoter of seven genotypes of year 2011 in a hand pollinated
progeny (HP-42, HP-231, HP-202, HP-300- high-yielding, HP-19, HP-124
and HP-297 low-yielding), along with the selected five wild accessions (RO
22/63, MT 11-76-1, MT 11-76-1I, MT 11-13 and MT 10-146) of H.
brasiliensis to develop a molecular marker to early identification of high-
yielding genotypes. Already characterized, four H. brasiliensis clones
(high-yielding and low-yielding Wickham genetic base) were used as
controls for the analysis. PCR amplification of genomic DNA of all
experimental materials resulted around 1250 bp fragment with Ref gene
specific primer pair and around 700 bp fragment with both Ref promoter-
specific primer pairs. No difference in base sequence was observed among
high and low yielding clones, genotypes and wild accessions. Therefore,
sequencing analysis of the Ref gene and Ref promoter showed the similar
sequence in both low and high yielding clones. Sequence analysis should be
carried out further for different regions of other genes of H. brasiliensis.

Keywords: Hevea brasiliensis clone, Ref gene, rubber elongation factor

*Corresponding Author: pushpa@bot.ruh.ac.lk



N

A
Faculty of Science

niversity of Ruhuna

ISSN: 1391-8796 ®
Proceedings of 6" Ruhuna International Science & Technology Conference R STC 0 N
University of Ruhuna, Matara, Sri Lanka 2019
January 30, 2019

Isolation and identification of phytobenificial properties of
rhizobacteria isolated from banana rhizosphere

Ileperuma J.C., Abeysinghe S.” and Sripal D.D.N.

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

Identification of phytobeneficial properties of rhizobacteria is an important
strategy to screen plant growth promoting rhizobacteria (PGPR) that can be
utilized to increase crop yield and thereby fulfill the increasing demand for
global food production. In this study rhizobacteria were isolated from the
rhizosphere of Silk banana (Musa acuminate * Musa balbisiana) growing
in Matara and Galle area and assessed their potential of phytobeneficial
properties. Out of the 32 rhizobacterial isolates, 17 isolates including 4
endorhizosphere bacteria were identified as plant growth promoting
rhizobacteria based on their phytobeneficial properties. Among them, 13
isolates possessed indole-3-acetic acid production ability and 9 isolates
possessed phosphate solubilizing ability. Among the top 5 isolates with
highest potential to produce indole-3-acetic acid, 2 were shown biofilm
formation ability. According to the preliminary investigation, 6 isolates
showed the ability to fix atmospheric nitrogen. Following established
biochemical tests, the characterized plant growth enhancing rhizobacteria
were identified as the members of genera Staphylococcus, Streptomyces,
Bacillus, Pseudomonas and Azotobacter. Isolates belong to genera
Staphylococcus and Streptomyces had high potentials in plant growth
promoting properties than the other isolates. Inoculation of seeds of
selected legume species with these selected plant growth promoting isolates
resulted in significant enhancement in seed germination (60% increment)
and significant enhancement in root and hypocotyl length (3.74 fold
increment) compared to control experiment. It is important to focus our
consideration for the development of biofertilizers using these selected
rhizobacterial strains as they have shown multiple growth promoting
characteristics.

Keywords: Rhizobacteria, Rhizosphere, Indole acetic acid, Seed germination,
Biofertilizer
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Production of transgenic Petunia (Solanaceae) with enhanced
hypersensitive response to Pseudomonas syringae

Wimalasekera R.!" and Scherer G.F.E.?

! Department of Botany, University of Sri Jayewardenepura, Nugegoda, Sri Lanka
? Institute for Horticultural Production Systems, Leibniz University of Hannover,
Herrenhaeuser Str. 2, 30419 Hannover, Germany

Incompatible pathogen responses are frequently associated with cell death
in the host plant at the site of infection by pathogens and referred to as
hypersensitive response (HR). HR causes pathogen arrest and also leads to
activation of defence genes. Phospholipase A (PLA) is an important
enzyme group involved in many signal transduction pathways including
pathogen defence responses. Potential involvement of Arabidopsis thaliana
phospholipase. Genes namely, AtPLA IIA and AtPLA IIB in pathogen
responses was tested by transforming Petunia hybrida (Family Solanaceae)
for overexpression (sense) and suppression (antisense) of these genes.
Agrobacterium mediated leaf disc transformation method was employed to
produce transgenic Petunia. Development of HR was monitored in
detached leaves after inoculation with Pseudomonas syringae pv tomato
DC 3000. AtPLA 114 and AtPLA IIB overexpressing, suppressing and wild
type plants showed HR responses after 3-3.5 hrs, 6-6.5 hrs and 6-7 hrs of
pathogen inoculation respectively. Extensive spread of necrotic lesions was
observed in all the genotypes after 24-36 hrs, but severe necrotic lesions
were observed in overexpressing lines. Overexpression of AtPLA 114 and
AtPLA IIB genes have led to an accelerated and intense induction of HR
while antisense mediated suppression of the genes have led to relatively
slow induction of HR. The results revealed that constitutive overexpression
of AtPLA IIA and AtPLA IIB in transgenic Petunia enhances the HR
towards Pseudomonas syringae attack. It can be postulated that AtPLA 114
and AtPLA IIB are involved in signal transduction pathway leading to the
HR.

Keywords: Arabidopsis, hypersensitive response, Petunia, phospholipase A,
signalling
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Identification of interspecific hybrid progenies in
sugarcane crop improvement

Koshila H.V.A.S.", Wijesuriya A.2, Hemamali K.K.G.U."" and
Perera AM.M.S 2

' Department of Botany, University of Ruhuna, Matara, Sri Lanka
’Department of Crop Improvement, Sugarcane Research Institute, Udawalawe, Sri Lanka

Identification of true interspecific hybrid progenies is important to produce
commercial sugarcane varieties. Four interspecific hybrid families with 12
progenies each of Saccharum officinarum and Saccharum spontaneum
established in the field in January 2017 were evaluated at the Sugarcane
Research Institute, Uda Walawe to identify true hybrids to utilize them in
back cross program in sugarcane variety improvement. The characteristics;
stalk length, stalk diameter, number of millable stalks per clump, field brix,
rind hardness, number of internodes per stalk and stalk weight per clump
recorded from each progeny were used for identification of true hybrid
progenies. Analysis of variance of the characteristics for hybrid families
revealed that there is a sufficient variability among families to undertake
family selection. There were significant differences among hybrid families
for number of internodes per stalk, field brix, rind hardness, number of
stalks per clump, leaf length and leaf width. The family 2 produced by the
interspecific cross between Korpi (S. officinarum) and 1S 76 219 (S.
spontaneum) has been found superior to other interspecific families in
directional breeding of sugarcane. Transmission of characteristics to hybrid
progenies by the parents determined through narrow sense heritability was
high for field brix (0.88) and rind hardness (0.82) and moderate for leaf
width (0.68) and number of internodes per stalks (0.64). There were 10
progenies identified based on the result of cluster analysis as true hybrids
progenies for use in the future back crosses in sugarcane crop improvement.

Keywords: Hybridization, Hybrid identification, Inter-specific hybridization,
Sugarcane
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Molecular identification of the causal agent of horse hair
blight Marasmius crinis-equi in tea (Camellia sinensis)

Dissanayake D.M.M.S.!, Liyanage P.N.H.*", Kumari W.G.S.M. ',
Karunajeewa D.G.N.P.2, Alwis R.A.N.M.” and Leelaratne C.?

'Department of Botany, University of Ruhuna, Matara, Sri Lanka
2Division of Plant Pathology, Tea Research Institute, Talawakelle, Sri Lanka

Horse hair blight (HHB) prevails in tea plantations of Sri Lanka below 1200
m altitude, and it has been reported from a wide range of host plants
including tea. HHB forms black, horse hair-like network on the canopy of
the affected tea bush. Although there are no records supporting HHB as a
pathogen in tea plants, its fungal network directly interferes plucking,
pruning and other agronomic practices during tea cultivation. The causal
agent of HHB in tea had been previously identified as Marasmius crinis-
equi (Basidiomycetes) by using morphological characters. However,
identification of HHB fungus under in-vitro conditions is always difficult as
the fungus does not produce conidia or any other distinctive structures in
culture. Therefore, the aim of the present study was to confirm the identity
of HHB fungus by DNA sequencing. DNA was extracted both from pure
cultures of HHB established from rhizomorphs (strands) as well as fruit
bodies collected from the field. Polymerase chain reaction was conducted
for four samples using universal primers, ITS1 and ITS4-B which amplifies
internal transcribed spacer (ITS) region of the 18S-26S nuclear ribosomal
DNA. During the BLAST search, DNA sequences of the resultant ITS
amplicons (approximately 850 bp) showed 96-97% identity to Marasmius
crinis-equi at nucleotide level. Thus, the ITS sequence-based identification
confirmed the phenotypic identity of HHB causal agent as Marasmius
crinis-equi. Further, the identity of pure cultures of HHB was possible only
by adopting sequence based identification approach.

Keywords: Horse Hair Blight, Sequence-based identification, Marasmius-crinis
equi, Tea
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Mottle disease in passion fruit: causal agent and selection of
resistant plant lines

Somaweera B.A.S.C.'"*, Abeysinghe S.!, Kumari W.G.S.M." and
Basnayake V.2

'Department of Botany, University of Ruhuna, Matara, Sri Lanka
2Plant Virus Indexing Centre, Homagama, Sri Lanka

Commercial cultivation of passion fruit (Passiflora edulis) is becoming a
growing industry in Hambantota, Galle and Kalutara districts in Sri Lanka
due to increasing demand from industry for processing. Recently, a
previously unreported severe mottling on yellow passion fruit was reported
from the Fruit Research and Development Institute in Horana. Mottling was
observed only on the fruit skin while fruit size appeared normal compared
to symptomless fruits. Objectives of this study were to screen the
symptomatic passion fruit plants for association of any viruses with the
disease and select passion fruit lines exhibiting resistance to the disease.
Crude sap extracted from leaves of symptomatic vines was serologically
tested using enzyme-linked immunosorbent assays (ELISA). ELISA
confirmed that the causal agent belongs to the genus Potyvirus and
serologically related to Sri Lankan passion fruit mottle virus (SLPFMV).
Reverse transcription polymerase chain reaction was conducted using total
RNA extracted from leaf tissues of symptomatic vines. Due to the
unavailability of SLPFMV sequences on the database for primer designing,
a pair of degenerate primers for potyviruses (PNIbF5, PCPR1) which
amplifies a region between coat protein and nuclear inclusion b protein was
used. Sequencing of an amplicon of approximately 500 bp did not match to
any sequence on the NCBI/GenBank. A disease index was prepared by
visual observation of fruits and rating of symptom severity. Comparison of
disease index and ELISA showed that there is no correlation between
symptom severity and virus titer. Passion fruit lines that rated zero
percentage disease index but containing high virus titer were identified as
plant lines that exhibited high resistance for mottling.

Keywords: ELISA, mottling, Potyvirus, RT-PCR, resistance
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Synthesis of hexabenzocoronene based (NNC)Pt(II)
acetylides

Perera S.D.*

Department of Chemistry, The Open University of Sri Lanka, Nawala, Sri Lanka

Hexa-peri-hexabenzocoronenes (HBCs) provide a unique polyaromatic
moiety for application in molecular electronic devices. HBCs with
cyclometallated terdentate complexes of the type (NNC)M of Pt, Ru and Ir
are having promising properties of harvesting light. New HBC based
mono-and di-(NNC)Pt(II) acetylides (5) and (6) were prepared by Cul
catalyzed coupling reaction and obtained orange solid products in 86% and
73% yield, respectively. The ligand (2) (LH) was prepared by Diels-Alder
reaction between (1) and 2-cyanopyridine with 44% yield and the lactone
by-product (3) was obtained in 16% yield. The ortho-metallated square-
planar platinum(II) complex [(L)PtCl] (4) was synthesized as a dark yellow
solid in 83% yield from the reaction between(2) and [PtCl,(DMSO),] in
boiling chloroform. All the new compounds were characterized by IR,
Mass, '"H NMR and >C NMR spectroscopy. Further, the compounds (3)
and (4) were confirmed by X-ray crystallography. The substitution of fert-
butyl groups on the ligand and HBC successfully enhanced the solubility of
HBC based (NNC)Pt(II) acetylides in organic solvents.
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Assessment of water quality in Kattakaduwa reservoir in
Southern Sri Lanka

Weerarathna W.A.P.A.U.l, Gunasekara R.D.A.l*, and Asanthi H.B.?

'Department of Botany, University of Ruhuna, Matara, Sri Lanka
’Department of Limnology and Water Technology, Faculty of Fisheries and Marine
Sciences and Technology, University of Ruhuna, Matara, Sri Lanka

The land use types and water uses are very important factors to understand
the variation of water quality and ecological status of a reservoir. The aim
of this study was to assess the water quality in Kattakaduwa reservoir.
Water samples were analyzed for pH, temperature, dissolved Oxygen,
conductivity, salinity, total dissolved solids, Secchi depth, Nitrate,
Phosphate, Chlorophyll-a concentration and phytoplankton from August
2017 to October 2017. Significant temporal variation (p<0.05) was
observed for pH, conductivity, Nitrate and Euphotic zone depth among the
three sites where the Site 1 was selected at an area surrounding the
agricultural land, Site 2 was selected close to an aquaculture site and Site 3
was selected close to the water pumping house. The highest levels of 