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About the Institute of Biology, Sri Lanka

The Institute of Biology is a leading professional body of biologists in Sri Lanka. The institute
was formulated in a small way by a group of Sri Lankan biologists led by late Prof. B. A.
Abeywickrama (Emeritus Professor of Botany University of Colombo) in 1981. It became an
incorporated organization by the Act of Parliament No 22 in 1984.

The objectives of the institute are:

1. To promote and advance the science of biology and its applications in Sri Lanka.

2. To advise the government, and give counsel to public corporations, local bodies
and other institutions on all matters connected with the application of biology in
the progress and development of the country.

3. To promote acquisition, dissemination and interchange of biological knowledge by
providing a forum for the presentation of original communications and discussions
and maintaining libraries which publish matters of interest to the profession of
biology.

4. To promote education in biology at all levels.

5. To promote, encourage and foster original research in biology.

6. To ensure the maintenance of high standards in the professional activities and the
general conduct of its members.

7. To establish liaison with other scientific organizations.

8. To establish and enhance the status of the profession of biology in Sri Lanka.

Membership

The institute has around 577 members, working in industry, research, education and
healthcare. The institute also awards Fellowships and Charter of Biology status for members.
There are seven categories of membership and members are encouraged to transfer to other
grades in due course. Eligibility for each category depends upon a combination of
professional experience and academic qualifications. Fellows are entitled to use the
abbreviated designation F.I. Biol (Sri Lanka) while the Chartered Members are eligible to use
C. Biol (Sri Lanka), Members M.L. Biol (Sri Lanka). The designation ‘Chartered Biologist’
endorses the high standards expected of biologists and is for international recognition as a
hallmark of professional competence and ethical conduct.

Activities

The Institute of Biology Sri Lanka (IOBSL) is a premier scientific body that plays a vital role in
advancing education and professional development by organizing a wide array of courses,
workshops, seminars and training programs for students at all levels and professionals in
both academia and industry. The institute is also engaged in encouraging public interest in
biology, by conducting fora on current topics in biology on a regular basis. The annual
national Biology Olympiad competition is organized and administrated exclusively by the
IOBSL is a hallmark event in the country. Sri Lankan Biology Olympiad competition offers the
students interested in the field of biology an opportunity to explore and challenge skills in
biology. The IOBSL is dedicated to provide necessary training to the students selected to
participate in the International Biology Olympiad; the world's largest biology competition for
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secondary school students that takes place annually in a selected country. ‘Inter-University
Biology Quiz Competition’ conducted by the IOBSL is an initiative taken to promote and
popularize biology education among the undergraduates in the stream of biological sciences
of the state and non-state universities and educational institutions in Sri Lanka. ‘Inter-
University Biology Challenge’ is another competition organized by the IOBSL to promote
awareness of undergraduates of universities in Sri Lanka in biology and interdisciplinary
studies. The ‘Young Scientist Award’ is bestowed in the motive of recognizing outstanding
contributions and achievements in research of the early career corporate members of the
Institute. A national competition on biology photography initiated by the IOBSL offers an
opportunity for the professional, amateur, and young photographers in Sri Lanka to
communicate with the general public on wide arena of themes in biology.

‘BIO-NEWS'’ is the official e-newsletter of the IOBSL that reports activities conducted by the
IOBSL, updates on latest research, feature articles, art and creative writing and corner for
young biologists. Sri Lankan Journal of Biology (SLJB), a biannual open access journal
published by the IOBSL, creates the platform for researchers to disseminate the findings of
biology related research under a Creative Commons Attribution 4.0 International License.
IOBSL Facebook page publishes activities, competitions and research news with the intention
of recognizing the valuable contribution made by the institute toward research and
development and bridging the gap between researchers and the general public.

The annual sessions of IOBSL provide a forum for both senior and junior biologists to
communicate their research findings for a multifaceted audience. The annual sessions
continue for the 43" time this year.
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PRESIDENTIAL ADDRESS

Biological Wealth of Plants: From Domestication to Gene Revolution and
Beyond

S.A.C.N. Perera (PhD) (FI Biol)

Department of Agricultural Biology, Faculty of Agriculture, University of Peradeniya

It is with great pleasure that I deliver the presidential address on this 22" day of September,
2023, at the occasion where, the Institute of Biology, Sri Lanka, is hailing the 43" annual
sessions. In view of the worst economic crisis of the recent history of Sri Lanka, and
recognizing the remarkable richness of the biological wealth of our motherland, we, the
Institute of Biology declared the theme for the year 2022/2023 as ‘Biological Wealth for
Economic Prosperity’ with the intention of identifying and promoting biological solutions for
the economic crisis. In this presidential address I will be focusing on the historical aspects
and the potential of genetic improvement of biological wealth of plants in relieving the pains
of fellow citizens in Sri Lanka and driving towards a sustainable and a profitable agricultural

economy in our country.

The era of crop cultivation started with the domestication of plants. Domestication is the
process of adapting wild plants and animals for human use. Domestic species are raised for
food, clothing, medicine, and many other uses. Domesticated species are not wild and thus

whether they be plants or animals they must be raised and cared for by humans.

The initial plant domestication took place about 10,000 years ago, between the Tigris and
Euphrates rivers in Mesopotamia (which includes the modern countries of Iran, Iraq, Turkey,
and Syria). This simply happened with people collecting and planting the seeds of wild plants.
However, these early cultivators ensured that their plants had as much water as they needed
to grow, and planted them in areas with adequate sunlight. Weeks or months later, when the

plants blossomed, people harvested the food crops for their consumption.

The plants that were first domesticated in Mesopotamia were wheat (Triticum aestivum),
barley (Hordeum vulgare), lentils (Lens esculenta), and different types of peas. People in other

parts of the world, including eastern Asia, certain parts of Africa, and of North and South
12



America, also domesticated plants. Other plants that were cultivated by early civilizations
included rice (Oryza sativa in Asia) and potatoes (Solanum tuberosum in South America). In
addition to domestication of plants for food, there were some other species which were
domesticated for other purposes such as; cotton plants for fiber, certain flowers such as tulips

for ornamental, or decorative, reasons.

History of Plant Breeding

Plant breeding is an ancient activity, estimated to date back to 9,000 to 11,000 years ago,
along with the very beginnings of agriculture. Probably soon after the earliest domestications
of cereal grains, humans began to recognize degrees of excellence among the plants in their
fields and saved seeds from the best plants for planting new crops in the next season. Initially,
early farmers simply selected food plants with particular desirable characteristics, and
employed these as progenitors for subsequent generations, resulting in an accumulation of

valuable traits over time.

Such tentative selective methods were the forerunners of early plant-breeding procedures
and the results of such early procedures were quite conspicuous. Most present-day varieties
are so modified from their wild progenitors that they are unable to survive in nature. Indeed,
in some cases, the cultivated forms are so strikingly different from existing wild relatives that
it is difficult even to identify their ancestors. These remarkable transformations were
accomplished by early plant breeders in a very short period of time from an evolutionary
point of view, and the rate of change was probably greater than for any other evolutionary

event.

Malthus’s Theory

Thomas Malthus (1776-1834) in his published essay on the ‘“Principle of Population’
predicted a massive shortage in global food supply which was attributed to the geometrical
increase of the population and the arithmetical increase in the food supply. But this
prediction did not become a reality mainly due to the efforts of the early plant breeders most

of whom were farmers themselves.
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Gregor Mendel and plant breeding

Gregor Mendel (1822-84) is considered the "father of genetics". His experiments with plant
hybridization led to establishing the laws of inheritance. The discipline of genetics stimulated
research to improve crop production through plant breeding. Modern plant breeding is
basically considered to be a practical application of genetics, but its scientific basis is broader,
covering molecular biology, cytology, systematics, physiology, pathology, entomology,

biochemistry, and statistics (biometrics).

Classical Plant Breeding

Selection, which is one major technique of plant breeding is the process of selectively
propagating plants with desirable characteristics and eliminating or "culling” those with less
desirable characteristics. Yet another major technique in plant breeding is the deliberate
interbreeding (crossing) of closely or distantly related individuals to produce new crop
varieties or lines with desirable properties. In hybridization, plants are crossbred to
introduce traits/genes from one variety or line into a new genetic background. Progeny from
the cross would then be crossed with the high-yielding parent, which is referred to as

backcrossing to ensure that the progeny were most like the high-yielding parent.

Classical breeding relies largely on homologous recombination between chromosomes to
generate genetic diversity. The classical plant breeder may also make use of a number of in
vitro techniques such as protoplast fusion, embryo rescue or mutagenesis to generate

diversity and produce hybrid plants that would not exist in nature.

Green revolution

The Green Revolution, was a period of technology transfer initiatives that led to greatly
increased crop yields and agricultural production. In the middle of the 20" century, when the
world was suffering from the worst effects of two world wars and limited food supply, a
report in 1967 by the Scientific Advisory Committee to the President of the United States
stated that the ‘Scale, severity and duration of the world food problem are so great that a
massive, long-range, innovative effort unprecedented in human history will be required to
master it". The said scientific innovation came in the form of ‘Green Revolution’ that had been

introduced by the Father of Green Revolution, Dr. Norman Earnest Borlaug who won the
14



Nobel prize for peace in 1970. The green revolution in its simple form can be described as the
application of science (genetics, physiology and agronomy) and technology to create high-

yielding varieties of major food staples, mainly grains, to increase productivity.

The green revolution despite the criticism today, delivered a yield increase of 44% between
1965 and 2010. Cereal production, the yields of rice, corn, and wheat increased steadily and
doubled the previous records during the period from 1961-1985 saving millions of lives from
hunger and malnutrition especially in Asia and South America. Unfortunately, the merits of
green revolution did not reach the African continent due to differences in their staple crops
and other logistic issues and the benefits, basically, ‘life’ that was resulted by the green
revolution and was enjoyed by many in other continents did not become a reality in Africa
until much later. This would provide an indication as to what would have been the situation
especially in the developing countries such as ours in Asia and South America had it not been

for the merits of green revolution.

Molecular breeding and Gene revolution

Molecular breeding in simple terms can be defined as the application of the tools of molecular
biology in plant and animal breeding. In the broad sense, molecular breeding methods
perform genetic manipulations at the level of DNA to improve traits of interest in plants and
animals, and it may also include genetic engineering or gene manipulation, molecular marker-
assisted selection, and genomic selection. More often, however, molecular breeding implies
molecular marker-assisted breeding (MAB) and is defined as the application of molecular
biotechnologies, specifically molecular markers, in combination with genomics and other
omic sciences, to alter and improve plant traits on the basis of genotypic assays. The most
used molecular breeding approaches include QTL mapping or gene discovery, marker
assisted selection and genomic selection, genetic engineering and recombinant DNA

technologies.

Need for more food and higher productivity

Due to the ever-increasing population which is predicted to be 9 billion by the year 2040, the
world must continue to steadily increase the food supply. The situation has become more
alarming and the implementation has become more urgent due to the biotic and abiotic stress
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factors anticipated to negatively affect the food supply especially owing to the predicted ill
effects of global climate change. The solutions once again would lie in innovative methods in

adding value to the biological wealth of plants, the plant genetic resources.

Crop Genetic resources

Agriculture and genetic resources are critically interdependent. All agricultural commodities,
even modern varieties, descend from an array of wild and improved genetic resources from
around the world. Moreover, agricultural production depends on continuing infusions of
genetic resources for yield stability and growth of plants. Genetic resources are the reservoirs
of genes which hold the key for improving plant traits for increased productivity and
delivering resistance or tolerance against stresses. Genetic resources can hardly be given a
specific value. Approximately, estimating the benefits of the already utilized genetic resources
may be possible but assigning values for their future uses would not be feasible. Accordingly,
conservation of plant biological wealth is unconditionally important and crucial in achieving

economic gains from plant biological resources.

Conservation of genetic resources should be followed by their characterization and
evaluation for their optimum utilization. The methods of characterization used by plant
breeders of yester years were entirely phenotypic analyses using the principles of
quantitative genetics. These methods have now been enriched with modern molecular
methods; molecular markers, genome scans via GWAS and other omics approaches and using
the bioinformatic tools in insilico analysis. Accordingly, crop genetic resources would be
utilized optimally by combining quantitative genetics and modern molecular methods for
identifying genes, their locations in the genome, genetic variability within species and among
populations discovering gene function, and the relationship between gene structure, protein
synthesis, and metabolic pathways, studying gene regulation, including gene activation and

gene silencing, gene interactions and many more.

Opportunities

Despite the multitude of challenges ahead of the humankind in relation to food supply and
global climate change there are opportunities in overcoming them using rational and
scientific approaches directed towards sustainability. The availability of plant biological
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wealth is among the top in the list of opportunities followed by the high standards of scientific
methods that are currently available. The approaches that we as the scientists would adopt
should be critically evaluated prior to implementation for their sustainability for long term

economic gains.

Plant Biological Wealth in Sri Lanka for economic gains

The rich biological wealth is one of the most favourable factors that would contribute to the
recovery of agricultural economy in Sri Lanka. The road towards sustainable and profitable
crop productions lies through the vast array of our plant biological wealth which harbour
genes of immense value to deliver high productivity traits and stress tolerance to our
cultivated crops. Sri Lanka has recorded a remarkable success in doubling the yields of our
staple crop, rice, in the second half of the 20" century by adopting the scientific techniques of
green revolution, although this achievement was unnoticed and not appreciated by many
with only the severe criticism prevailing till the agricultural crisis in the last year. However, it
is doubtful whether we in Sri Lanka were successful in harnessing the scientific innovations
of the molecular era. Lack of knowledge and skills, insufficient levels of infrastructure and the
dilemma as to the level of adoption within the limited resources that are available would have
hampered harnessing the potential benefits of molecular technologies in plant breeding in Sri
Lanka. However, it is pleasing to note that some level of practical applications of molecular
technologies are currently being adopted especially in the field of germplasm

characterization and marker assisted breeding.

Currently, we in Sri Lanka should act wisely, rationally use our genetic resources, prudently
select the scientific methods that we should adopt in increasing the value of our biological
wealth to overcome the severe economic challenge that we are faced with for the betterment
of the livelihoods of our people who are severely struggling even for the primary requirement,
food. We as biologists of the nation do have a duty to perform and plant biologists and plant
breeders should identify challenges, and by employing appropriate scientific approaches

would add value to our plant genetic resources for the betterment of our people.

22" September, 2023.
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FELICITATION OF

Prof. D.P.S.T.G. Attanyaka

Citation Presented by

Dr. Wajira K. Balasooriya
Senior Lecturer, Department of Biotechnology
Faculty of Agriculture and Plantation Management
Wayamba University of Sri Lanka.

It is my great pleasure to have this opportunity of presenting to this distinguished
membership of the Institute of Biology, Professor D.P.S.T.G Attanayaka, Fellow of the Institute
of Biology, Sri Lanka, whom the Institute will be felicitating today in recognition of his
invaluable services rendered to the fields of Genetics and Plant breeding, Molecular Biology

and Biotechnology.

Professor Attanayaka graduated from the University of Peradeniya, with a Honours degree in
Agriculture in 1982. After serving as a demonstrator in the Department of Agricultural
Biology, University of Peradeniya, he joined the Quality seed Company (Pvt) Ltd, of the Hayles
Group for a short stint. In 1984 he joined the Genetics and Plant Breeding Department of the
Rubber Research Institute of Sri Lanka and served as an Assistant Geneticist and Plant
breeder, Geneticist and Plant breeder and finally as the Head of the Department of Genetics
and Plant Breeding until he joined the Wayamba University of Sri Lanka as an Associate
professor in 2004. Prof Attanayaka obtained his PhD from the University of Birmingham, UK
in Biological Sciences, in 1992 after following a qualifying M.Sc. course in Applied Genetics at
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the Genetics Department of the same University, a pioneering Institute for the branch of

Biometrical Genetics.

As one of the founder members of the newly established Department of Biotechnology of the
Wayamba University of Sri Lanka, his time was fully devoted to the teaching and development
work of this Department holding the position of the Head of the Department until he was
appointed as the Dean of the Faculty of Agriculture for three consecutive terms. In the year
2018 he was appointed as a Professor, and in 2019 as the professor of Biotechnology of the
Wayamba University of Sri Lanka. He has made an immense contribution to the development
of the academic, research and infrastructure development of the department and the Faculty.
He was instrumental in improving the course contents of many specialization courses of the
biotechnology department. These included molecular biology, molecular genetics and
genomes, Molecular markers and QTLs, Genetic Engineering and Biotechnology for
Horticulture. He has supervised many research degrees at postgraduate level and authored
over 80 scientific publications including 25 papers in peer reviewed journals. Further he
made a noteworthy contribution in introducing the Bachelor of Biosystems Technology
degree programme and the new Biosystems Engineering Department to the Faculty. He also
contributed significantly to introduce the B.Sc. external degree programme in Plantation

Management offered by the faculty.

Professor Attanayaka is a renowned geneticist and plant breeder. He worked mainly on the
genetic improvement of the perennial tree crops. He was an active member of the rubber
breeding team of the Rubber Research Institute of Sri Lanka and in 1997 he became the group
leader of the breeding programme. The early work of his career on rubber reproductive
biology solved a major problem of low fruit set success in artificial pollination programmes.
The modified breeding pathway he introduced using participatory approach with estate and
smallholder sector growers was able to cut short the long gestation period required for
introduction of new rubber clones for planting. Many new rubber clones of RRISL 200, 2000,
Centennial and 2100 series now recommended for planting are testimony to demonstrate the
success of this clonal development procedure. In 1991 in his postgraduate research professor
Attanayaka isolated, sequenced and characterized a gene involved in the biosynthesis of
rubber from the natural rubber tree and developed methods for genetically engineer and
express this gene in other plants and bacteria. This work on the rubber elongation factor gene
have provided impetus to many research groups worldwide to explore on the rubber
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biosynthesis and the allergenic properties of the REF protein, a problem in natural rubber-
based products. After his return to Sri Lanka in 1993, he used this gene probe to introduce
DNA technology for rubber breeding, under a grant received from the Council for Agricultural
Research Policy, a pioneering work in introducing DNA technology for plant breeding in Sri
Lanka. The copy number and the expression levels of the ref gene served as a molecular
marker for selection of clones with high rubber yields. He also used several molecular marker
systems to develop a key to identify the rubber clones and for genetic diversity studies. He
shares a patent with three other researchers, for the invention of a Novel user Friendly and
Effective Branch Induction Method for Young Rubber Plants. In recognition of his
contribution to the rubber industry he was awarded the coveted global rubber industry

accolade the GRC Wickham Award - 2014 in the technology innovative segment.

His expertise in Plant breeding, genetics and molecular biology was not limited only to the
rubber sector. Professor Attanayaka contributed to crop improvement programmes in many
other crops, predominantly, the plantation tree crop sector. While working at the Wayamba
University of Sri Lanka, he made a praiseworthy national contribution to the cashew industry
by serving as the chairman of the Cashew Research and Management Committee of the
Cashew Corporation. The research work carried out under this committee, a long standing
collaboration between the Cashew Corporation and Wayamba University, has made an
immense contribution to the cashew industry by releasing 11 new cashew varieties for
island-wide planting along with recommendations for other agronomic practices. In order to
produce adequate amount of planting materials from these new varieties to accelerate the
rate of adoption by the cashew farmers professor Attanayaka took a perseverance and
consistent effort to introduce the patch budding technique for cashew propagation. Currently
at the initial phase these new varieties have been planted in more than 2500 ha in the country

and are popular among the farmers.

Prof Attanayaka has held many positions at the national level related to his chosen field,
including Chairman of the National Committee on Plant breeding and Biotechnology of the Sri
Lanka Council for Agricultural Research Policy, Member of the Rubber Research Board
Consultative Committee on Research & Development, Member of the UGC Benchmark Panel
in Agriculture, Member of Asian Biotechnology Association (FABA) Sub- Committee in 2015,
Member of the working committee on Biotechnology and Bioethics of National Science
Foundation Sri Lanka, Member of the committee on Professional Training and Development
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in the Plantation Sector, Ministry of Plantation Industries Member of the National Sub-
Committee on Technical and Technological aspects of the National Biosafety Framework of
Sri Lanka, Member of the Board of Directors of the Coconut Research Board- 2009, member of
the Boards of study in Agricultural Biology of the Postgraduate Institute of Agriculture and
Biochemistry and Molecular Biology of the Postgraduate Institute of Science, University of
Peradeniya, and Chairman of the expert cluster on perennial crops to achieve food security
and nutrition of the steering committee appointed by the presidential secretariat in 2023. He
has also contributed for reviewing articles, Selection committees for national awards,
editorial boards of several local scientific journals and grade 10 and 11 text books in
Agriculture and Food Technology of the education department. He served in evaluating and
monitoring the progress of many research grants offered by National Research Council and
National Science Foundation. Currently he is the Regional Secretory, Sri Lanka of the Society
for Advance Breeding Research in Asia and Oceania (SABRAO), and an Associate editor of the

SABRAO journal of Breeding and Genetics.

Professor Attanyaka has received President’s Award for Scientific Publication in 2007,
Presidential Awards 2018 - Merit recognition on Invention in the field of Agriculture,
National Award for Excellence in Agricultural Research - 2017, 3rd Prize, and several Faculty
and University level awards for his research and publications. He has authored two book
chapters and three books. After his retirement from the University in 2023, he joined the
Horizon Campus, Malabe to the staff of the Biotechnology Degree Programme, Faculty of
Science. I am honoured to present to you, Prof. D.P.S.T.G. Attanayaka for felicitation by the
Institute of Biology at its 43rd Annual Sessions, and wish him good health and fortune to

continue his work for many more years to come.
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Evaluation of anti-inflammatory and antioxidant activity of Fromia indica
(a common starfish) crude extract

K.K.K. Perera and K.V.K. Gunathilake *

Department of Zoology, Faculty of Applied Sciences, University of Sri Jayewardenepura, Sri Lanka

*varunig@sjp.ac.lk

Starfish are a rich source of bioactive secondary metabolites, including antibacterial, cytotoxic,
antitumor, anti-inflammatory and many more. Fromia indica star fish species reported from
Sri Lankan coast since 1905, is a commonly available ornamental Echinodermata species. The
present study aims to investigate the anti-inflammatory and antioxidant activity of Fromia
indica crude extract. The specimens were obtained from a local aquarium and confirmed the
identity by external morphology. The crude extract was prepared by incubating diced
samples in methanol and dichloromethane (1:1 v/v) and the resulting extract was filtered
and vacuumed to obtain dry crude extract which yielded 4.09 % w/w. A concentration series
of the crude extract was prepared by dissolving in 5% ethanol. Determination of anti-
inflammatory activity of the extract was performed by egg- albumin denaturation assay using
Diclofenac sodium as the standard drug. To evaluate antioxidant activity of the crude extract,
2,2-diphenyl-1-picrylhydrazyl (DPPH) free radical scavenging assay and hydrogen peroxide
radical scavenging assay were performed using Ascorbic acid as the reference drug. The
crude extract demonstrated a dose dependent negative linear correlation with in vitro anti-
inflammatory activity with respect to protein denaturation with a ICso value of 6.22 pg/ml. IC”
values for DPPH and H:0: radical scavenging assays were 5.67 pg/ml and 3.81 pg/ml
respectively, where both are lower than that of standard drug Ascorbic acid (ICso- 21.66
pug/ml and 9.54 pg/ml respectively). However, anti-inflammatory activity with respect to egg
albumin denaturation assay was not reported, suggesting different in vitro and in vivo models
to evaluate anti-inflammatory activity. The present study confirms strong antioxidant
properties of the crude extract with possible applications in treating several diseases. Further
studies need to be conducted in order to identify its full extent and this is the first report of
anti-inflammatory and antioxidant activity of F. indica crude extract from Sri Lanka.

Keywords: Anti-inflammatory, Antioxidant activity, Fromia indica, Radical scavenging
activity, Starfish
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Heavy metal loads in the dung of wild Asian Elephants (Elephas
maximus) in Sri Lanka

K.K.K. Perera’, M.R. Wijesinghe?", R.D. Wijesekara3, S.M. Vithanarachch?

Unstitute of Chemistry Ceylon, Adamantane House, 341/22, Kotte Road, Welikada, Rajagiriya, Sri Lanka.
’Department of Zoology and Environment Sciences, University of Colombo, Colombo 03, Sri Lanka.

3Department of Chemistry, University of Colombo, Colombo 03, Sri Lanka.

*mayuri@sci.cmb.ac.lk

Fecal matter has frequently been used as acceptable bio-indicators of heavy metal pollution.
In the case of wild elephants (Elephas maximus) in Sri Lanka who range widely in search of
food, feeding on garbage has been noted as a serious concern as it might induce health
impacts. In the current study, we assessed loads of five heavy metals (Pb, Cr, Cd, Ni and Cu) in
dung samples of wild elephants collected from anthropogenic habitats in five locations
(Madawachchiya, Waddagala, Sigiriya, Randenigala and Katharagama) across Sri Lanka and
compare the pollution levels. Sites were selected which are far from each other and three
fresh boluses from widely separated piles were collected from each site, on the same day and
samples for heavy metal analysis taken from the center of each bolus. Samples were all
completely digested using acid digestion by aqua regia (12 M HCl and 6 M HNO’) method.
Metals were analyzed using Flame Atomic Absorption Spectrometer. The results showed that
the heavy metal levels recorded in the dung differed significantly between locations (P<0.05).
The highest mean levels of Pb (354.38 + 15.77 pg/g), Ni (231.88 + 15.17 pg/g) and Cr (140.23
+ 12.49 pg/g) were detected from Madawachchiya, and Cd (199.38 + 7.81 pg/g) and Cu
(97.71 = 5.46 pg/g) from Kataragama and Weddagala, respectively. The multiple correlation
analysis showed a strong and significant positive correlation between Pb and Cd (r = 0.88; P<
0.05), and between Ni and Cr (r = 0.91; P< 0.05), suggesting common sources of
contamination. Considering that these levels are relatively high, this information is
nonetheless important given that it divulges potential threats to wild animals, through
exposure to toxic heavy metals in anthropogenic landscapes. The study also reinforces the
usefulness of dung as a tool for assessing heavy metal contamination in the environment.

Keywords: Pollution, Bio- indicators, Heavy metals, Dung samples, Wild Asian elephants
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Herbivory of mangrove crabs (Sesarmidae) in regenerating
mangrove ecosystems - A study from Southern Sri Lanka

H.M.M.D. Dedunupitiya, D.H.N. Munasinghe, K.V.S.N. Bandara*

Department of Zoology, Faculty of Science, University of Ruhuna, Matara, 81000, Sri Lanka

*kvsandun@zoo.ruh.ac.lk

Herbivory of sesarmid crabs plays an important role in the regeneration of mangrove
ecosystems. They significantly affect the structure and functions of the mangrove ecosystems
through the process of leaf degradation, propagule predation and thus in turnover of organic
matter. Accordingly, to assess the food preference of herbivorous mangrove crabs, the field
experiments were designed in a fringe mangrove patch in Unawatuna of Southern Sri Lanka.
The main habitat types were chosen representing roadside and forest vegetations. In both
vegetation types, the feeding preference of crabs on different species of mangroves and
factors related to the propagule and leaf consumption were assessed once a month from May
to August 2022. Three dominant sesarmid crab species (Neosarmatium smithi ,Perisesarma cf.
guttatum, Episesarma versicolor) were identified using their morphological characters. The
rate of leaf and propagule consumption between roadside and forest vegetation was
compared using Mann-Whitney U test. Further, to test whether the number of consumed
leaves and propagules in roadside and forest vegetation depends on the mangrove species
and two vegetation types, Permutational Multivariate Analysis of Variance (PERMANOVA)
test was used. The propagules were consumed at a higher rate than the leaves. However,
propagule consumption was not significantly different among mangrove species and the
vegetation type. Contrarily, the leaf consumption among different mangrove species and
vegetation types was significantly different. Both propagule and leaf consumption positively
correlated with the crab abundance, which also had a positive relationship with the canopy
openness. N. smithi showed the highest overall amount of leaf and propagule consumption
while P. ¢f. guttatum showed the lowest. Our results indicated that the sesarmid crabs
preferred propagules more than leaves. The propagules of different mangrove species were
equally preferred by crabs and equally consumed among the two vegetation types, but leaf
consumption was species-specific and was considerably higher in roadside vegetation. N.
smithi was observed as highly competitive and mainly contributed to the propagule and leaf
predation. The canopy openness was the primary factor that influences on crab abundance
and propagule predation. Consequently, the mutual relationships between vegetation and
crab populations could be important for mangrove restoration success and management.

Keywords: herbivory, propagule predation, regenerating mangroves, sesarmid crabs
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Molecular characterization and the record of host range
of Rugose Spiraling Whitefly (Aleurodicus rugioperculatus
Martin): A newly emerging pest of coconut in Sri Lanka

D.H. Dilrukshika'*, D.P.M. Silva?, P.H.P.R. De Silva!, N.S. Aratchige?, N.T.M.
Wijewardana?, A.D.T.D.S. Kulasinghel,S.A.C.N. Perera?
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*dh.dilrukshika@gmail.com

Over the past years, coconut plantations in Sri Lanka have faced numerous pest and disease
incidences. One of the recent challenges encountered is the whitefly infestation. The current
study was conducted to identify the Rugose Spiraling Whitefly (Aleurodicus rugioperculatus)
(RSW) at the molecular level and to report its potential host plants. The adults of A.
rugioperculatus were collected from morphologically identified puparium for total DNA
extraction using the CTAB method. The PCR amplification of mitochondrial COI gene 249 bp
was performed using 1852 forward and 2100 reverse primers. The resulting sequences
obtained from bi-directional Sanger sequencing were subjected to BLASTn similarity search
with GenBank depositions through NCBI. Subsequently, surveys were randomly conducted in
forty-five locations in three districts to identify potential hosts of RSW. The results (Accession
no. OR239053) showed 100% similarity with A. rugioperculatus sequences deposited in the
GenBank. A total of 17 potential plant species from 13 families were identified as hosts. All
the instars of the life cycle were observed in Coconut (C. nucifera: Arecaceae), Arecanut
(Areca catechu: Arecaceae), Oil palm (Elaeis guineensis: Arecaceae), Banana (Musa spp.:
Musaceae), Mango (Mangifera indica: Anacardiaceae), Jackfruit (Artocarpus heterophyllus:
Moraceae), Cassava (Manihot esculenta: Euphorbiaceae), Guava (Psidium guajava: Myrtaceae),
Indian almond (Terminalia catappa: Combretaceae) indicating, these plants serve as true
hosts. However, only eggs of RSW were observed in Sugarcane (Saccharum officinarum:
Poaceae), Betel (Piper betle: Piperaceae), Ceylon ebony (Diospyros ebenum: Ebenaceae), Boo-
plant (Ficus religiosa: Moraceae), Hummingbird tree (Sesbhania grandiflora: Fabaceae), Shoe-
flower (Hibiscus sp.: Malvaceae), Black pepper (Piper nigrum: Piperaceae) and Papaya (Carica
papaya: Caricaceae). Accurate identification of Aleurodicus rugioperculatus can be done using
the mitochondrial COI gene and the pest can be categorized as a generalist as it is found in
host plants belonging to many families. Thus, when planning for control interventions, the
multi-host nature of the pest should be considered.

Keywords: Aleurodicus rugioperculatus, coconut, host plants, invasive pest, molecular
confirmation.
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A preliminary study of rs4913269 in IFNG-AS1 gene as a genetic
risk factor for susceptibility to cutaneous leishmaniasis in a selected
endemic cohort in Sri Lanka

M.N.K. Nuha'*, I.P. Kahawita?, N. Perera?, G. Galhena?

Department of Zoology and Environment Sciences, Faculty of Science, University of Colombo, Colombo 03,
Sri Lanka
2Anti-Leprosy Campaign, Sri Lanka
3Genetech, Colombo 08, Sri Lanka

*nuhanawzar47@gmail.com

Leishmaniasis is a neglected tropical disease and is a vector-borne parasitic infection of which
Sri Lanka is the latest focus in the Asian subcontinent. The main form of the disease in Sri
Lanka is cutaneous leishmaniasis (CL) which is caused by Leishmania donovani zymodeme
MON-37. The differences in the responses to infection by the exposed individuals, ranging
from self-healing wounds to full-blown disease raise the involvement of inherited factors in
modulating the disease outcome. A recent genome-wide association study has identified
rs4913269 in the IFNG-AS1 gene to be one of the lead polymorphisms that affect CL
susceptibility in Brazil, where Leishmania braziliensis is the causative agent. Accordingly, the
present study was designed to investigate an association between CL and rs4913269 in a CL
endemic area in Sri Lanka by conducting a case-control study. Finger prick blood was
collected from 30 CL patients and 29 controls from Hambantota and genotyped for the
polymorphism using an in-house developed polymerase chain reaction-based restriction
fragment length polymorphism (PCR-RFLP) assay, i.e. 471 bp region flanking the
polymorphism was PCR amplified and digested using Tsp45] and resolved in agarose gels.
According to the results, rs4913269 genotypes showed a similar distribution between the
cases (CC:0.567, CG:0.367 GG:0.067) and controls (CC:0.483, CG:0.414, GG:0.103). When
analyzed using binary logistic regression with SPSS 21, none of the genotypes or alleles (p
values>>0.05), showed an association with CL. The minor allele (G) frequency of the
population (0.28) was observed to be much higher than the value reported for South Asians
(0.05), suggesting a lack of evolutionary pressure on the allele in the studied cohort. Our
results indicate that the rs4913269 in the IFNG-AS1 gene is unlikely to exert a modulatory
effect on CL susceptibility in the Hambantota population, despite it being identified as a lead
polymorphism for CL elsewhere. However, considering the limited sample size, more
exhaustive studies are required to confirm the observed null association.

Keywords: SNP polymorphism, PCR-RFLP, genotyping, case-control study, candidate-gene
association
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bodies and culture systems in Sri Lanka
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Inland fish is a rich protein source while inland fisheries and aquaculture is a developing
industry in Sri Lanka. The presence of parasites in edible inland fish poses significant risks to
human health, food safety, and the economic viability of the aquaculture sector. The lack of
broader parasitological research to understand the diversity, host preference, and the
relationship between edible host fish and parasites is an overlooked concern in Sri Lanka.
Therefore, this preliminary study aimed to investigate the parasitic profiles of edible fish
catch from inland water bodies; wild catch from Sri Jayawardenepura area, Beira and Bolgoda
lakes, and a culture system, in Sri Lanka. A total of 55 inland edible fish, consisting of 12
species, were dissected afresh, and examined for ecto and endo parasites. Parasite abundance
and richness were recorded, and prevalence was calculated. Out of 55 fish, 26 were infected
with parasites, exhibiting an overall prevalence of 47%. A total of 21 parasite species ranging
from protozoans, trematodes, cestodes to crustaceans including Trichodina sp., Enterogyrus
sp., Parvitaenia macropeos, Ergasilus sp. and a possible parasitic mite were detected. Nile
Tilapia exhibited the highest parasite prevalence (83%), followed by Grey Mullet (80%)
among wild catch while Mrigal carp (33%), and Genetically Improved Farmed Tilapia (GIFT)
(20%) harboured the highest among cultured fish. The highest parasite species prevalence
and mean abundance were of P. macropeos in Nile Tilapia (100%, 53) and Mozambique
Tilapia (67%, 25) harvested from Beira. Piscivorous birds are their definitive hosts, and the
presence of many Pelicans and Cormorants can be the underlying reason. It is of concern that
Amirthalingamia sp. recorded in Nile Tilapia (20% prevalence) from Beira has a zoonotic
potential. Parasite prevalence was notably higher in wild-catch male Tilapia (89%) than in
females (50%). The study indicates a higher susceptibility of wild caught edible fish to
parasitic infections in urban areas than in remote culture facilities; especially, the high
parasite prevalence in the commonly consumed wild caught Tilapia species, raising potential
health risk concerns. Further studies in Sri Lanka are warranted to better understand the
associated health risks to humans.
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Family Vespidae of the order Hymenoptera consists of potter wasps, pollen wasps, paper
wasps, hover wasps, yellow jackets and hornets which are collectively known as Vespid
wasps. However, similar to many other insect groups in Sri Lanka, the family has been largely
understudied. Thus, the present study was conducted to investigate their current diversity
and distribution within the country. The field sampling was conducted from July 2022 to
March 2023, in 27 locations representing 20 districts and all the provinces of the country. The
sampling locations included different habitat types such as plantations, forests, aquatic
habitats, and human settlements. Each sampling habitat was thoroughly surveyed using the
visual encounter sampling method. The specimens were morphologically identified using
taxonomic keys and descriptions for the Vespidae of the Indian subcontinent, Vietnam, and
China, by Pannure et al.,, 2016 and Kumar et al,, 2019. As a result of the study, 26 species of
vespid wasps were identified which belonged to 17 genera of 3 subfamilies, Eumeninae,
Polistinae and Vespinae. A single male specimen of Knemodynerus coriaceus (Giordani Soika,
1970) of subfamily Eumeninae was recorded from Araviyal Nagar in Kilinochchi district,
Northern province, for the first time in Sri Lanka. Until now, this species has been only
recorded from South India. The ferruginous coloured body with yellow bands, and first
metasomal tergum having large, less dense punctures with interspaces often equal to
punctures are key features that separate the species from the other species of genus
Knemodynerus. At present, the distribution of this species within the island is not clear and
further investigations are required to establish their distribution and morphological
characters. This record points to a range expansion of the species and contributes largely to
the knowledge of the distribution of the genus Knemodynerus in the Indian subcontinent.
Further, this discovery elaborates the urgency for further explorations and conservation
efforts of the understudied arthropod groups in Sri Lanka.
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Fruits of Terminalia chebula (‘aralu’) have been used by traditional medical practitioners in
the treatment of hyperlipidemia. However, limited research has been conducted to test the
effects of these fruits against hyperlipidemia. The present pilot study was conducted to assess
the anti-lipidemic potential of T. chebula dry fruit crude extract in albino Wistar rats. Five
groups of Wistar rats (151.7 - 218.0g) each with 03 females and 03 males were maintained as
Group 1 (Control): normal feed; Group 2: normal feed + 500mg/kg T. chebula (orally), and
Groups 3-5: normal feed + 3ml/kg high-fat diet (ghee 3: coconut oil 2 to induce lipid levels).
While maintaining the same feeding regimes for all groups, Group 4 and Group 5 were given T.
chebula extract (500mg/kg daily oral dose) and anti-hyperlipidemic drug Atorvastatin
(20mg/kg daily oral dose) respectively, from the fourth week onwards. At the end of seven
weeks, blood was drawn, and serum triglyceride levels were assessed. No significant
difference (P>0.05) was observed in the final mean body weight of rats and liver somatic
index (ANOVA) among the groups. There was a significantly lower level of triglycerides in
Group 2 (90.019% 7.802 mg/dl) compared to all other groups (Group 1: 162.465 * 8.391,
Group 3: 148.918 * 14.391, Group 4: 159.756 + 12.052, Group 5: 159.009 * 12.969 (mg/dl))
(P<0.05, ANOVA, Tukey test). T. chebula extract significantly reduced the triglyceride levels in
Group 2 indicating that T. chebula has a potential to lower the serum triglycerides in albino
Wistar rats. The triglyceride levels in groups 4 and 5 remained not significantly different from
that of the control indicating the anti-lipidemic effect. Any lipid induction due to a high-fat
diet in those groups may have been lowered by T. chebula extract and Atorvastatin. Further
research is needed to verify the results further and to see the antihyperlipidemic effect of T.
chebula fruits.
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Construction of the Southern Expressway can be considered to be one of Sri Lanka's largest
initiatives for development. After the opening of the expressway, roadkill including peafowl
was a common sight. The objective was to investigate how changes in land use and land cover
(LULC) due to Expressway construction impacted the population dynamics and dispersion of
Peafowl. ArcGIS 10.3 was employed to construct four maps (before and after the Expressway
construction) to assess the change in LULC. The influence of LULC on population size, age
structure, and sex composition of Indian Peafowl was investigated from November 2022 to
April 2023. The study area was delineated by using the Southern Expressway as the reference.
Thus, six zones of the extent of 5 km (length) and 0.3 km (width to both sides) were selected
from Imaduwa to Aparekka (total 30 km) including five interchanges namely Imaduwa,
Kokmaduwa, Godagama, Kapuduwa and Aparekka. All zones consisted of six land use types
namely paddy fields, Expressway interface, forest patches, barren lands, agricultural land, and
home gardens. Line transects (n=210) laid on a stratified random method were employed to
collect data based on direct observations. The total population size of the peafowl of the study
area (six zones) was 69.22 #8.12 (Mean * SD). Age structure was depicted by 64:4:1 (Adult:
Juvenile: Chick). The quaternary sex ratio was 2:3.2 with a skewness towards females while a
polygynous mating system was revealed. Out of the six land use types, the highest abundance
of peafowl was recorded in the Expressway interface (5.39+5.69) while barren lands
recorded the lowest (0.09+0.40). A significantly higher abundance of peafowl was recorded in
the Aparekka zone (132km-136km) (One-way ANOVA P<0.05), a zone rich with wetlands
(paddy fields). The study revealed that the peafowl population is mostly confined to
roadsides represented by the Expressway interface than interior habitats (t-test P<0.05). The
finding indicated that the construction of the Southern Expressway has resulted in creating
habitats that benefit the peafowl population.

Keywords: Population dynamics, Indian peafowl, Southern expressway, Land use & land

cover
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Abstract

Endemic species mostly are habitat specialists. Therefore, the survival of endemic species is
limited by the availability of their preferred habitat. Along an elevational gradient, the
distribution of endemics may vary depending on the geology, availability of resources, energy,
and space. This study was carried out in order to investigate the distribution of endemic birds
along an elevational gradient and understand the drivers behind any emerging patterns. The
Issengard Biosphere Reserve, a submontane forest in Belihuloya, within the Ratnapura
district, Sabaragamuwa province (6°42'50.93"N, 80°45'6.39"E) was used as the main study
area. Encompassing nearly 1 km elevational gradient from 480 m (MSL) to 1420 m (MSL), ten
horizontal line transects were established along the elevation. Bird counts, camera trapping,
and mist netting were done for the data collection from August 2022 to April 2023 along the
complete elevational gradient. The primary analysis was based only on bird counts reported;
752 total bird observations representing 21 endemic species, which encompasses 60% of the
34 endemic species found in Sri Lanka. Species richness, abundance, and diversity of
endemics showed a hump-shape variation with their inter-quartile range spanning between
700 m -1100 m, along the elevational gradient due to the mid-domain effect, where species
from both extremes were represented in mid-elevations. However, the montane forests at
1420 m showed higher values for the measured diversity and density parameters of endemics
due to the local availability of a forest-bird favourable habitat. 29% of the recorded endemics
were found along the complete gradient, while 71% were found above 1000 m elevations.
The accumulation of endemics at higher elevations reflects topography-driven ecosystem
isolation of endemics in the montane zone of Sri Lanka.
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Hog deer (Axis porcinus) is considered as a critically endangered species in Sri Lanka. Thus,
ex-situ conservation measures are important to maintain viable populations. Although, an ex-
situ conservation measure was implemented in 2013 in the Honduwa island sanctuary to
conserve this critically endangered species in Sri Lanka, this population could face inbreeding
and the founder effect in the future as the population was by few founders (2013 - 2 animals,
2016- 8 animals). Population size, age structure, sex composition, and productivity
(Reproductive efficiency) of this isolated population were determined using direct
observations, photographic and video methods during the ten-month study period (July 2022
to April 2023). Block count method and line transects revealed that the population size of hog
deer at Honduwa island depicted by a single herd is composed of 30 individuals. The herd’s
age structure comprises 19 adults, 6 sub adults and 5 fawns. A slightly skewed quaternary sex
ratio that favours females (8:11) was evident and it is compatible with the possible mating
system of deer where one male pair bonded with multiple females depicting polygamous
mating system. Behavioural observations confirmed that the mating system is polygyny.
During the study, 3 female hog deer gave birth to 3 fawns. According to the past recorded
data, the rate of natural growth of the population during the last 7 years was found to be 10.4
percent. However, no signs of inbreeding were observed such as deformities, poor offspring,
or sterile animals. To ensure the long term viability of the population, it is crucial to conduct
genetic analyses to assess the genetic diversity and the potential risk of inbreeding.
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Fish serve as the most feasible and healthiest nutritional source for human consumption, as
they contain high-quality proteins, essential vitamins, minerals, and omega-3 fatty acids. Fish
consumption is highly recommended for normal growth and development in children and to
avoid nutritional deficiencies in adults. Present study was aimed at exploring the vitamins,
minerals, and fatty acids composition of the muscle of mackerel scad (Decapterus macarellus),
a commonly available, commercially low-valued fish in the Sri Lankan local market. Fish
samples (N=10) were collected from fish markets in the Western Province, Sri Lanka and
morphological measurements were recorded. The mineral composition in terms of calcium
(Ca), magnesium (Mg), potassium (K), sodium (Na), zinc (Zn), selenium (Se), copper (Cu), iron
(Fe), phosphorous (P) and manganese (Mn) was analysed with Inductively Coupled Plasma
Mass Spectroscopy (ICP-MS). The lipid profile was analysed with Gas Chromatography-Mass
Spectrometry (GC-MS) and the availability of vitamins A, D and E was determined with High-
Performance Liquid Chromatography (HPLC). The morphological measurements were
reported with an average standard length of 27.3£1.95cm, total length of 32.03+2.45cm and
weight of 334.15+78g. D. macarellus contained Ca (15.5mg/100g), Mg (35.3mg/100g), K
(264.5mg/100g), Na (66.2mg/100g), Zn (1.2mg/100g), Fe (1.5mg/100g), Cu (2.3mg/100g),
and P (242.5mg/100g) while Se and Mn were not detected. The Fatty acid profile resulted in
saturated fat (0.4g/100g), monosaturated fatty acid (0.2g/100g), polyunsaturated fatty acid
(0.4g/100g), Omega-3 eicosapentaenoic acid (0.05g/100g), Omega-3 docosahexaenoic acid
(0.3g/100g) and cholesterol (2.1mg/100g). The vitamin D level was 21.72pg/kg while
Vitamin A, and E were not recorded. Thus, the present study for the first time provides a
detailed vitamin, mineral and fatty acid profile of mackerel scad. In conclusion it is
recommended to serve as a potential source of minerals, vitamin D and essential fatty acids
among local communities in Sri Lanka.
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Altitudinal gradients offer an ideal research setting to investigate the patterns of distribution
of parasites, vectors, hosts, and host immune responses across different environmental
conditions. However, very few studies had been done on the parasite profile in birds along
the altitudinal gradient in Asia. The study was conducted at the Issengard Biosphere Reserve
in Belihuloya, Sri Lanka, which has a 1 km steep elevational gradient ranging from 480 m at
Samanalawewa Reservoir to 1420 m at Haagala Peak. A total of 49 bird individuals
representing 18 species from 13 families, were captured using mist nets and their blood was
collected via brachial vein puncture to assess the presence of blood parasites, parasite
intensity, and parasite prevalence. Blood parasites were present in 26.53% (13/49) of the
birds from 6 different species. A total of 12.24% (6/49) of the birds, representing 3 species,
had microfilaria larvae, while a total of 14.28% (7/49) of the birds, representing 4 species,
had Haemoproteus sp. The presence of intracellular parasites and their intensity are
increased with elevation while the presence of microfilaria parasites and microfilaria
intensity are decreased with elevation. The highest prevalence of Haemoproteus sp infection
was found in the bird group of White-eye (55.55%). Sri Lanka white-eye (Zosterops
ceylonensis) (n=2) and Oriental white-eye (Zosterops palpebrosus) (n=3) were both
parasitized with Haemoproteus sp. Six birds were observed to have microfilaria as parasitic
worms. Even though the prevalence of microfilaria in the Flycatcher group is higher, the
greatest number of infections were recorded in the brown-capped babblers (Pellorneum
fuscocapillus). This research revealed a high occurrence (4/7) of microfilaria in Brown-
capped Babblers (Pellorneum fuscocapillus), which could be the first record of microfilaria in
the Pellorneum genus in Sri Lanka.
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Third generation biodiesel is functionally similar to conventional diesel and is produced by
transesterification of microalgal lipids. This is potentially highly suited for production in Sri
Lanka due to the abundance of diverse microalgae species, ample freshwater, and sunlight.
This research was aimed to investigate the potential of local freshwater microalgae,
cultivated under ambient conditions, for biodiesel production. This was carried out by (1)
microalgae isolation from natural habitats and morphological identification (2) cultivation of
the isolated microalgae (3) harvesting the biomass, lipid extraction, gravimetric
measurement of extracted lipids and (4) acid-catalysed transesterification, followed by GCMS
analysis of the biodiesel product. Scenedesmus sp. was isolated from water samples of Beira
Lake using spread and streak plate techniques in solid standard BG 11 media. It was then
cultivated in liquid standard BG 11 media for 20 days in open bioreactor (test) and closed
bioreactor (control) systems in duplicates. The microalgae biomass was then harvested using
alum, dried to reach a constant weight and the Bligh and Dyer lipid extraction was done in
triplicate. The extracted lipids were transesterified with methanol, using sulfuric acid catalyst
at 90° C for 60 minutes. The separated product was confirmed as biodiesel by quantitative
analysis of fatty acyl methyl esters using GCMS. Scenedesmus sp. cultivated under natural
ambient light (12:12, light: dark cycle) at room temperature, in 4L closed bioreactor systems
and in 4L open bioreactor systems gave average lipid yields of 11.7 + 1.05 % and 14.93 +
1.55 % respectively. Average lipid yield of the open cultivation system was significantly
higher than that in the closed system at 95% confidence level (Two-sample T test on SPSS
Version 21). This non-axenic culture of Scenedesmus sp. that can be cultivated with best
utilization of ambient conditions, has a significant potential for biodiesel production in Sri
Lanka.
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Maintaining optimal levels of primary nutrients, Nitrogen (N) Phosphorus (P) and potassium
(K) [NPK] in soil holds significant importance for optimum crop growth and
development. Major objective of this study was to examine conventional and modern soil
NPK detection methods around the world and evaluate the farmer knowledge and
adaptability of these methods to Sri Lanka. A thorough literature survey was conducted to
find out methods available to analyze NPK levels in soil. Thereafter, a randomly selected
sample of 100 individuals involved in Agriculture (farmers, Agricultural inspectors and
research and production assistants) from Galle and Mathara district were interviewed to find
out their knowledge about NPK detection methods. A structured questionnaire used to
systematically gather information. Literature revealed that observing nutrient deficiency
symptoms of plants is the most common conventional method used by farmers around the
world and is followed by soil testing for NPK. Utilization of NPK sensors (electrochemical,
optical, mechanical, electromagnetic and fiber optics) coupled with Internet of Things (IoT)
are the latest technologies used. Our findings indicate that farmers and agricultural officers in
Sri Lanka rely on soil testing as the sole method of assessing soil nutrient levels. Based on the
results of farmers, it was found that only 5% of farmers are aware of soil testing while only
10% of them have actually conducted it. The survey revealed that only 3% of farmers are
familiar with sensor based NPK detection methods. These findings indicate a significant lack
of knowledge among farmers and technical officers in Sri Lanka regarding new technologies.
The participants have highlighted the need for more accurate, user-friendly, and cost-
effective modern techniques to address the limitations of conventional methods. In
conclusion, the results of the survey highlight the need for improved awareness and adoption
of new technologies in the agricultural sector in Sri Lanka.
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Climate change is one of the devastating challenges, which the entire world faces. Global
warming is a reality and Green House Gas (GHG) emissions are known to be the main cause of
the Global Warming. Carbon Footprint is a tool, which is used to assess the GHG emissions
emitted by organizations. This study was carried out to assess the indirect energy emissions
(purchased electricity) of a knowledge-based institution: University of Sri Jayewardenepura
under pre-covid-19 and post-covid-19 conditions (during 2019 and 2020 period).Primary
data related to electricity usage were collected from the University of Sri Jayewardenepura.
Carbon Footprint calculation under scope-2 was done by using DEFRA UK electricity
conversion factors for 2019 and 2020.Highest energy consumption was observed in 2019
when compared to 2020. The main reason for this could be the closing of universities under
the government-imposed rules and regulations with respect to the health guidelines which
enables the social isolation. Consequently, two surveys were conducted for academic staff and
students of the University via Google forms to assess impact of online teaching system during
the post COVID-19 conditions. According to the results, 3.72 tCO2e were emitted by the
academic staff while the 45.17 tCO2e were emitted by the students domestically due to the
online teaching and learning system. Therefore, these emissions also should be taken into
consideration when assessing the carbon footprint during the post Covid-19 conditions.
Moreover, university population is more interested towards a blended learning system. Since
university had the first —ever experience in distant learning, the ratings of the experiences
and challenges faced which have been discussed in this study can be taken to strengthen the
future crisis scenarios.

Keywords: Green House Gas, Carbon footprint, pre-covid-19, post-covid-19, Knowledge
based institution
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The global apparel industry holds a prominent position within the industry sector and
significantly contributes to the emission of greenhouse gases contributing to climate change.
Considering the close connection between the apparel industry and economic conditions, it is
vital to examine how economic fluctuations can impact emissions. This study focuses on
analyzing monthly CO; emissions during the COVID-19 lockdown and the subsequent
economic crisis periods compared to the pre-COVID-19 period. Secondary data collected from
six apparel manufacturing factories in Sri Lanka, spanning January 2019 to December 2022
were utilized for this study. Direct [i.e, Scope-1 (x=167.19 t CO2) including onsite fuel
combustions] and indirect [i.e., Scope-2 (X=559.03 t CO’) related to purchased electricity and
Scope-3 (x=3.16 t CO2) associated with water consumption] emissions were analyzed. The
study, employing ANOVA (Scope-1 emissions) and Kruskal-Wallis (Scope-3 emissions) tests,
reveals significant differences in CO2 emissions during the economic crisis period compared
to pre-COVID-19 and COVID-19 periods while no significant difference between pre-COVID-
19 and COVID-19 periods. Scope-2 emissions exhibited no significant difference across
periods, with a marginal distinction between pre-COVID-19 and COVID-19 periods per the
Kruskal-Wallis test. The linear regression results revealed a robust positive correlation (r =
0.72) between Scope-1 emissions and monthly average exchange rates, a weak negative
correlation (r =-0.11) between Scope-2 emissions and monthly average exchange rates, and a
weak yet positive correlation (r = 0.32) between total emissions and monthly average
exchange rates. In conclusion, study findings verify that global crises, including the COVID-19
pandemic, have a tendency to reduce emissions in situations where internal or localized
crises, such as those resulting from sovereign debt crises lead to an increase in emissions.
Overall, the above findings highlight the importance of taking steps to reduce emissions to
mitigate the environmental impact of any future crises and achieve climate goals.

Keywords - Apparel industry, CO2 emissions, Economic periods, Exchange rates, Carbon
footprint
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Landslide disasters pose great threats to the community due to their impacts on different
socio-economic aspects. Moreover, they result in serious impacts on the environment too.
With a growing population, unsustainable development and changing climate, landslides are
becoming increasingly evident locally and globally. This study was conducted to analyse
socio-economic impacts of landslides and land subsidence in Kegalle District, which is highly
vulnerable to landslides. The investigation was conducted using data (from year 2016 to year
2021) available (landslides, cutting failure, rock falls and land subsidence data) at the
Disaster Management Centre and District Secretariat office, Kegalle. A weighing method was
used in analysis and the highest marks received DSDs (District Secretariat Divisions) were
identified as landslide hot spots in the study area. A scale was developed and used to weight
each individual incident reported from 2016 to 2021 with in eleven DSD. Using recorded data
of number of reported deaths, missing cases, injured cases, destroyed houses, damaged
houses weighing scale was developed and all the DSDs were scaled using it. The Dehiowita
DSD was recognized as the highest impacted DSD with highest marks received for reported
deaths, missing cases, injuries, destroyed houses, damaged houses and affected
individuals. Aranayaka, Ruwanwella, Yatiyanthota and Bulathkohupitiya DSDs were the
other top five with the highest impacts. The results showed a general increase in landslides in
some DSDs over the years. A linear regression test showed a significant increase in incidents
from 2016 to 2021 in Warakapola and Rambukkana DSDs (p<0.05). The results highlight the
need of immediate attention on adopting disaster risk reduction strategies, including
vulnerability analysis, early warning, and preparedness. Raising community awareness on
landslide safety is also suggested as an essential requirement.
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Tropical freshwater urban wetlands serve as crucial ecosystems, offering a range of
ecosystem services through their hydrological, biochemical, ecological, and socioeconomic
functions. Urban wetlands in the Colombo district play a key role in flood control, water
retention, water purification, and habitat provision. In order to successfully provide these
services, water quality is of vital importance. The objective of the current study was to
examine and compare the water quality in two wetland areas within the Colombo district, one
of which had been successfully restored, while the other is currently undergoing restoration.
The study was conducted at the Green Isle urban wetland (part of the Bellanwila - Attidiya
sanctuary, which is undergoing restoration) and the Beddagana urban wetland, (a
successfully restored wetland of the Colombo Ramsar wetland complex) using eighteen
sampling plots over a period of three months (December 2022 to February 2023). A two-way
ANOVA test on the water quality parameters, demonstrated a significant distinction between
the two research locations over the three-month period. Notably, water temperature,
conductivity, total dissolved solids (TDS), dissolved oxygen (DO), biochemical oxygen demand
(BOD), phosphorous, and potassium content differed significantly between the sites.
Additionally, under flooded conditions, water conductivity, pH value, nitrate content, and
potassium content exhibited noteworthy variation compared to normal conditions. The study
found that the water quality parameters in the Beddagana urban wetland complied better
with the irrigation water quality standards, though both wetlands under study did not meet
the optimum levels of water quality. In conclusion, based on the assessment using the simple
water quality index (ISQA), it is evident that the water quality of the restored urban wetland
surpasses that of the wetland currently undergoing restoration. The study highlights the
importance of conserving existing urban wetlands while working towards the restoration of
degraded ones.

Keywords: Urban wetlands, Restored wetlands, Water quality parameters, Ecosystem
services, Water nutrients
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Microclimatic buffering plays a vital role in maintaining species composition and regulating
ecological processes within forest ecosystems. This study aimed to document the ambient
temperature (T) and relative humidity (RH) variables to assess the microclimatic buffering
potential of tropical submontane forests in Sri Lanka. The study was conducted in the
Knuckles Conservation Forest (KCF) which comprises submontane forests (SMF).
Microclimatic sensors were placed at nine (n=9) random locations within forest patches at
height of 2 m to record temperature and relative humidity at 30-minute intervals over a 24-
hour period. Ten (n=10) grassland (GR) locations were selected from within the KCF to
function as reference sites. The study was conducted in February 2023. The temperature and
relative humidity values were used to calculate the Vapor Pressure Deficit (VPD) which has
been used previously for assessing microclimatic buffering potential of ecosystems. The
comparison of microclimatic metrics between the SMF and GR revealed significant
differences between the two habitats (e.g., T max - SMF=22.9+1.90; GR=28.2+1.90, H=11.21;
P<0.05, RH min - SMF=78.1+8.8; GR=56.9+11.3, H=9.89; P<0.05). SMFs exhibited lower
variations in both ambient temperature and relative humidity compared to GR. The
relationship between VPD max of the GR plotted against the respective values for SMF
generated a value of -2.07, indicating a negative buffering potential, i.e., SMF are moister than
the reference site (GR). Interestingly, this value was greater than that recorded previously for
riverine forests in the dry zone of Sri Lanka. This study provides novel insights into the
microclimatic conditions of the central highlands which have, yet not been investigated at a
micro-scale. Knowing the buffering capacities of relatively small natural forest patches in Sri
Lanka is particularly significant given the high rates of deforestation and the predicted
increases in ambient temperatures.

Keywords: microclimatic buffering, sub-montane forest, ambient temperature, relative
humidity, vapor pressure deficit
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Urban Heat Island (UHI) effect is a phenomenon where urban areas' surface and atmospheric
temperatures are higher than the rural areas surrounding them. Colombo Metropolitan Area
(CMA) which is the commercial capital and the only metropolitan area in Sri Lanka has been
experiencing rapid urbanization over the past few decades degrading its ecology and creating
atypical climatic conditions such as extreme heat and fog. Urban vegetation is considered as
an effective measure of reducing the UHI and its heat stress. In theory, achieving 1°C drop in
urban temperatures is necessitated by a mandatory tree cover of at least 16%. Understanding
the changes in temperature with emphasis on vegetation is important to manage the UHL
This study aimed to detect changes in the vegetation cover and Land Surface Temperature
(LST) of CMA, and to determine their association from years 2018 to 2021. Pre-processed
data sets retrieved by Landsat 8 satellite imagery were used to calculate LST and Normalized
Difference Vegetation Index (NDVI) using Google Earth Engine platform and ArcGIS Version
10.8. The mean temperatures of CMA were recorded as 26.99 °C, 28.02 °C, 26.24 °C, 27.06 °C
and mean NDVI values were recorded as 0.5778, 0.5829, 0.5711, 0.5880 in years 2018, 2019,
2020 and 2021 respectively. Overall, mean NDVI value has increased by 0.0102 and mean
temperature has increased by 0.07 °C from years 2018 to 2021 signifying that, variations in
NDVI was not adequate for attenuation of LST. Association analysis distinguished that the
variations of LST from years 2018 to 2021 has been explained via NDVI by 23.7% (R'= 0.237).
The relationship between LST and NDVI was deciphered as a moderate negative correlation
(r=-0.486) with an inversely proportional relationship and statistically presented as LST = -
4.030 NDVI + 29. 612. Use of remote sensing and GIS provided a time and cost-effective
methodology for valuation of the association between LST and NDVI although the use of
freely available low-resolution data is a major limitation the of this study.

Keywords: Colombo Metropolitan Area (CMA), Remote Sensing (RS), Geographical
Information Systems (GIS), Land Surface Temperature (LST), Normalized Difference
Vegetation Index (NDVI)
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Sri Lanka is an island in the Indian Ocean, renowned for its unparalleled species diversity and
endemism. One of the most species-rich (26 species) endemic genera belonging to the family
Dipterocarpaceae in Sri Lanka is Stemonoporus Thw. All its members are categorized as
critically endangered (CR) or endangered (EN) species in the National Red List and confined
to the island’s lowland and montane wet zone. This study was performed to determine the
distribution patterns and their future predictions of Stemonoporus species. The species
occurrence data were gathered from the specimens deposited in the National Herbarium,
Peradeniya, national and international databases. Suitable habitats of each species were
estimated, and the current and future potential distribution was projected under two Shared
Socioeconomic Pathways (SSP2-4.5, SSP5-8.5). Highly correlated bioclimatic variables were
removed and Isothermality (bio 3), temperature seasonality (bio 4), precipitation of the
coldest quarter (bio 19) and elevation were selected to analyse currently suitable habitats.
Then the future suitable habitats were determined for 2070 using MaxEnt. All 26 species
were further clustered relatively with the floristic zones using R-studio. Niche specialists
were identified using restricted niche width and range size. Endemic taxa Stemonoporus
marginalis, S. mooni, S. kanneliyensis, S. affinis and S. latisepalum were identified as crucial
range-restricted species. Furthermore, Stemonoporus mooni was observed to have both low
range size and narrow niche breadth. The present study revealed a reduction of suitable
habitats for all 26 species under both current and future climate projections. The species
Stemonoporus cordifolius, S. gardneri, and S. oblongifolius were determined by the elevation
and S. affinis by the coldest quarter's precipitation parameter. Then the remaining
Stemonoporus species showed a significant correlation with temperature seasonality. Mainly
there were 3 clusters observed in the cluster analysis. The suitable habitat predictions and
mapping aid the conservation of Stemonoporus species.

Keywords: Stemonoporus, Floristic zones, Ecological niche modelling, Distribution, Cluster
analysis.
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Nitrogen (N) is one of the crucial macronutrients for plant growth. Even though N is the most
abundant element in the atmosphere, crop requirements are not met in most of the
agricultural lands. Since high-quality compost has a great potential to enhance the fertility of
agricultural soil-eco systems, this study focused on looking into methods that can increasing
the N content of compost. Free-living het