ABOUT IConBaCC 2021
IConBaCC 2021 is intended to carry on with the advocacy to provide an international platform for various
stakeholders to meet and interact on global concerns like climate change despite the COVID-19 pandemic.
IConBaCC 2021 aims to create an annual international platform for experts, researchers, practitioners,
academicians, government officials, professionals, students, civic organizations, and other stakeholders to
share their research, best practices, innovations, extension works, policies, contribution, views,
experiences, adaptation, and resiliency in today’s global challenges with biodiversity and climate change.
Prospective presenters are encouraged to submit abstracts of original and unpublished papers (research,
reviews, best practices, innovations, and recent trends) that offer new knowledge or theoretical and
conceptual contributions in any of, but not limited to the following subtopics or subthemes:
•
•
•
•
•
•
•
•
•
•
•
•

Biodiversity and ecosystem studies
Forest resources
Freshwater and marine resources
Invasive species
Threats to biodiversity and ecosystems
Atmospheric science
Climate change mitigation, adaptation,
preparedness, and resiliency
Climate change impacts on biodiversity,
agriculture, food security, and health
State of health and medicine in the advent of
climate change
Pollution control and reduction
Waste treatment and management
Social impact of climate change

•
•
•
•
•
•
•
•
•
•
•
•
•

Natural hazards and disaster management
Technological innovations for climate change
adaptation
Geographic Information Systems
Remote sensing
Renewable energy
Environmental policies and legislations
Environmental management systems
Sustainable economics and green growth
Gender role on climate change resiliency
Environmental protection and sustainable
development
Urban sustainability
Environmental ethics
Views from history in regional and global
issues in environmental sustainability
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Welcome Message

Dr. Karen Belina F. De Leon
University President
Misamis University, Philippines

Warm greetings from Misamis University in Ozamiz City!
Welcome to the 2nd International Conference on Biodiversity and Climate Change 2021: A Virtual
Conference with the theme, “Enhancing Social Preparedness and Biodiversity Resiliency Amidst
Climate Uncertainty.”
Misamis University’s hosting of this conference is part of our 92nd Foundation Anniversary
Celebration. It was in 1929, when this institution started as a private High School. From then, it
has blossomed into a university we hold dear in our hearts. We are proud of all of its
achievements and these have been possible with the hard work and dedication of the past and
present academic and administrative community.
Allow me to recognize our partner institutions, Vellore Institute of Technology, Tamil Nadu, India,
represented by Chancellor G. Viswanathan, PhD. and the Kalinga Institute of Industrial
Technology, India represented by Pro-Vice Chancellor Sasmitarani Samanta, PhD, and their
respective academic communities for this very significant collaboration.

Our sincere thanks and appreciation to our Keynote speaker, Dr. Theresa Mundita Lim, Executive
Director of the ASEAN Centre for Biodiversity, and our highly esteemed Plenary Speakers: Prof.
Prasanta Rath, Prof. Kornsorn Srikulnath, Prof. Darren Griffin, Prof. Cesar Demayo, Prof. G.P.
Ganapathy, Prof. Wathuge Thamara Priyanthi Kumari Sandun Senarath and Prof. Tapan Adyha.
The COVID 19 pandemic has affected the entire world. The surge of cases in the country, has
heightened our concern about the dangers and effects of the virus, not only to our healthcare
system but also our economy and our way of life. The country continues to struggle to get vaccine
supplies so that majority can be vaccinated and we can once again return to some sort of
normalcy. What we now call as the “New Normal.”
Because of the pandemic, Misamis University had to reinvent our brick-and-mortar campus into
a virtual learning space. It was imperative for Philippine academic institutions like us, to prioritize
retooling all our faculty on the online flexible learning platform.
But now nearly two years into the pandemic, Misamis University also needs to address our other
priority areas. The preservation and conservation of our environment is foremost among our
advocacies.
As Lady Bird Johnson said, “The environment is where we all meet; where all have mutual
interest; it is the only thing all of us share.”
Hence, the International Conference on Biodiversity and Climate Change had to have a 2021
edition!
On behalf of the entire Misamis University academic community, I welcome all our participants to
this conference. Let this serve as a platform to share research and best practices to help us
address the challenges of biodiversity and climate change.
I would like to thank Misamis University’s hardworking men and women who have answered the
call of the university to conceptualize and organize this conference. From the Academic Affairs
office, Dr. Cynthia Superable and Dr. Geraldine Durias with the Academic Council, the Research
Team headed by Ms. Russel Galindo, and the Technical Team headed by Ms. Louella Faye
Lazaro. Your dedication and support to the administration are very much appreciated.

Message

Raul C. Alvarez, Jr., REE, Ed.D., CESO III
Director IV, CHED R10

Let me congratulate at the onset Misamis University, of course, Dr. De Leon, for facilitating this
International Conference on Biodiversity and Climate Change of 2021, with the theme,
"Enhancing social preparedness and biodiversity resiliency amidst climate uncertainty," in
collaboration with Vellore Institute of Technology and Kalinga Institute of Industrial Technology of
India. I congratulate you for continuing the flame of research collaboration and giving another
avenue for our researchers to share their best practices, innovations, and extension works and
sharing resiliency, likewise, while facing the global challenges of COVID pandemic and, of course,
forwarding the agenda of preserving biodiversity and mitigating climate change.
Biodiversity refers to the diversity of life all around us. It's often described as "how many different
species coexist in a certain area, but biodiversity can just be easily referred to single species or
a small area among the entire vast ecosystems. One need not be an ecologist to understand that
conserving biodiversity is critical to future generations. Today, research suggests that biodiversity
has the power to make the world healthier, stronger, richer, and shielded from climate change;
however, a lot must be done to uncover diversity’s impacts in many types of ecosystems.
Today, we seek not only to understand but more. We want more opportunities that would result
from our interactions to conserve biodiversity. Therefore, I am happy that we have friends from
universities worldwide, invited by Misamis University, to share research and experiences at
today's conference. I am sure that the word conservation, in this seminar, in this conference can
induce several powerful images that will ultimately solicit positive responses from our local and

international higher education institutions that would allow them to initiate measures to protect the
environment, rescue endangered species from extinction and even working to attain food
sufficiency, energy, and water in a way that we preserve our resources for the future generations.
Thus, on behalf of Chairperson, J. Prospero "Popoy" de Vera, the officials, and personnel of
CHEDRO 10, let me also welcome you to the International Conference on Biodiversity and
Climate Change of 2021, hosted by Dr. De Leon and Misamis University, and I wish that you
would always be safe and healthy. Again, maayong buntag, good morning to all. God bless the
Philippines!

Message

G. Viswanathan, Ph.D.
Vellore Institute of Technology (VIT), India

Unprecedented changes in climate and biodiversity, driven by human activities, have combined
and increasingly threaten nature, human lives, livelihoods, and well-being around the world.
Biodiversity loss and climate change are both driven by human economic activities and mutually
reinforce each other.
In the last 100 years average global temperature has increased by 0.74°C, rainfall patterns have
changed, and the frequency of extreme events increased. Change has not been uniform on either
a spatial or temporal scale and the range of change, in terms of climate and weather, has also
been variable.
Intergovernmental Panel on Climate Change (IPCC) Annual report 4 (AR4) suggests that
approximately 10% of species assessed so far will be at an increasingly high risk of extinction for
every 1°C rise in global
mean temperature, within the range of future scenarios modelled in impacts assessments
(typically &lt;5°C global temperature rise).
Changes to ecosystems as a result of climate change are likely to have significant and often
negative social, cultural and economic consequences. However, there is still uncertainty about
the extent and speed at which climate change will impact biodiversity and ecosystem services,
and the thresholds of climate change above which ecosystems are irreversibly changed and no
longer function in their current form.

The UN’s Global Biodiversity Outlook 3, in May 2010, also summarized some concerns that
climate change will have on ecosystems:
Climate change is already having an impact on biodiversity and is projected to become a
progressively more significant threat in the coming decades. Loss of Arctic Sea ice threatens
biodiversity across an entire biome and beyond. The related pressure of ocean acidification,
resulting from higher concentrations of carbon dioxide in the atmosphere, is also already being
observed.
According to the Millennium Ecosystem Assessment, climate change is likely to become one of
the most significant drivers of biodiversity loss by the end of the century. Climate change is already
forcing biodiversity to adapt either through shifting habitat, changing life cycles, or the
development of new physical traits.
Ecosystems are already showing negative impacts under current levels of climate change …
which is modest compared to future projected changes…. In addition to warming temperatures,
more frequent extreme weather events and changing patterns of rainfall and drought can be
expected to have significant impacts on biodiversity.
Current rates and magnitude of species extinction far exceed normal background rates. Human
activities have already resulted in the loss of biodiversity and thus may have affected goods and
services crucial for
human well-being. The rate and magnitude of climate change induced by increased greenhouse
gases emissions has and will continue to affect biodiversity either directly or in combination with
other drivers of change.
As climate change continues, it will likely lead to more frequent and severe natural hazards. The
impact will be intense. Climate change causes poverty and food shortages, and forces even higher
numbers of men, women, and children to flee their homes.
A new global strategy, the Sendai Framework for Disaster Risk Reduction, was adopted at the
United Nations World Conference on Disaster Risk Reduction in 2015 and proposed that
academia should play a more prominent role in contributing to the development of societal
resilience to disasters.
In this context Misamis University, Ozamiz City, Philippines Organizing the Virtual International
Conference on “2nd International Conference on Biodiversity and Climate Change 2021” with
Centre for Disaster Mitigation and Management, Vellore Institute of Technology (VIT), Vellore,
India.
This International Conference is intended to carry on with our advocacy to provide an international
platform for various stakeholders to meet and interact on global concerns like climate change
despite the COVID 19
pandemic.
Totally 600 participants and speakers from different countries are participating in this conference.
At the outset, I congratulate Misamis University, the Centre for Disaster Mitigation and
Management, Vellore Institute of Technology (VIT), Vellore and Kalinga Institute of Technology,
Orissa for jointly organizing this conference in a grand manner.

I congratulate and wish the “2nd International Conference on Biodiversity and Climate Change
2021” for the grand success.

Message

Sasmitarani Samanta, Ph.D.
Pro-Vice Chancellor
Kalinga Institute of Industrial Technology (KIIT), India

I am delighted to know that KIIT University is organizing the 2nd International Conference on
Biodiversity and Climate Change 2021 (IConBaCC-2021) in collaboration with Misamis
University-Philippines on 23rd & 24th September 2021.
This conference is exceptional in terms of the range and quality of submissions and also in terms
of the circumstances in which it is taking place. The pandemic has forced us into a world only
made possible through technology providing us a wonderful opportunity to not only educate
students and young researchers but deepen understanding of changing ideas and innovative
methods in the field of Biodiversity and Climate Change.
I trust the deliberations from various distinguished speakers will benefit the participants to
enhance their knowledge. I extend my best wishes for a successful, safe and fruitful conference.

Keynote Address
Theresa Mundita S. Lim, DVM, Ph.D.
Executive Director, ASEAN Centre for Biodiversity

“BUILDING CLIMATE RESILIENCE THROUGH
NATURE-BASED SOLUTIONS”

She leads the ASEAN Centre for Biodiversity in facilitating regional cooperation and coordination
on biodiversity conservation to be sustainably managed, used, and equitably shared for the wellbeing of people. She is the Chair of the Convention on Biological Diversity Subsidiary Body on
Scientific, Technical and Technological Advice (CBD-SBSTTA) from 2017 to 2018. In 2014 and
2017, she chaired the 15th and 18th ASEAN Working Group Meeting on Coastal and Marine
Environment (AWGCME).
She is also the Chairperson of the 4th ASEAN Experts Group (AEG) on the Convention on
International Trade in Endangered Species of Wild Flora and Fauna (CITES) Meeting in 2006,
and the Chairperson of the 16th ASEAN Working Group on Nature Conservation and Biodiversity
(AWGNCB), also in 2006.
Her core competencies and extensive experience and expertise are in local, regional, and
international governance, management, policy development, implementation, innovation,
partnership-building, science and policy linkages, and advocacy in biodiversity conservation and
wildlife protection.

Building climate resilience through nature-based solutions
Dr. Theresa Mundita S. Lim
Executive Director, ASEAN Centre for Biodiversity
Abstract
The Philippines and the rest of the ASEAN region are vulnerable to the impacts of climate change.
Data from the ASEAN Secretariat shows that the region is among the most disaster-prone in the
world, with disasters incurring damages equivalent to three times the ASEAN’s collective annual
gross domestic product. According to the most recent Intergovernmental Panel on Climate
Change (IPCC) report, the climate crisis can exacerbate, with the rising global temperature
possibly exceeding the 1.5-degree Celsius threshold, resulting in more rains, floods, higher sealevel rise, storm surges and severe heat waves. With this impact, the role of intact ecosystems as
“bastions of adaptation” becomes important to enhance the ability of communities to withstand
climate change. Biodiversity is at the core of building resilience against climate change.
Conserving, sustainably-using and restoring ecosystems are climate actions to help reduce
climate vulnerability. Ensuring the health of ecosystems is among the main work of the ASEAN
Centre for Biodiversity, through programmes such as the ASEAN Heritage Parks (AHP)
Programme that provides support to AHPs and other protected areas in the region. In the ASEAN
region, leaders have recognised the crucial role of biodiversity not only in climate actions, but also
in recovering from current crises such as the COVID-19 pandemic. The ASEAN Comprehensive
Recovery Framework urges the ASEAN Member States, and the relevant sectors and actors
within, to highlight the importance of nature-based solutions, giving emphasis on cross-sectoral
collaboration and multi-stakeholder engagement. Climate change affects everyone. We can all
do our share to contribute to healing and saving nature.

Plenary Speaker
Kornsorn Srikulnath, Ph.D.
Associate Professor of Genetics
Laboratory of Animal Cytogenetics & Comparative Genomics (ACCG)
Department of Genetics, Faculty of Science Kasetsart University
50 Ngam Wong Wan,Lat Yao, Chatuchak, Bangkok 10900, Thailand

“SAVING FAUNA BIORESOURCES FROM
EXTINCTION”
“BUILDING
CLIMATE
RESILIENCE
THROUGH
He is an endeavor Postdoctoral
Fellow
(Reptile Genomics)
at the
UniversityNATUREof Canberra,
Australia, in 2018. He was also a visiting Postdoctoral Fellow (Bird Cytogenetics) at the University
BASED SOLUTIONS”
of Kent, UK, in 2014 and a Postdoctoral Fellow (Reptile Cytogenetics) at Nagoya University,
Japan, in 2012. He finished his Ph.D. (Genetics) at Kasetsart University, Thailand, in 2010.
He is the Deputy Director (National Primate Research Center of Thailand – Chulalongkorn
University. He is a Visiting Associate Professor in Amphibian Research Center, Hiroshima
University, Japan; the 2nd Deputy Secretary-General of Genetics Society of Thailand; and the
Team Leader of the National Betta BioResource Project (NBBRP), Kasetsart University, Bangkok,
Thailand. He has chaired/co-chaired 9 Conference Organizations and is a recipient of several
awards and recognitions.
He has published 90 full papers in refereed journals with an H-index of 20. His research interests
are Karyological characterization in vertebrates, Karyotypic and genomic evolution in vertebrates,
Origin and differentiation of sex chromosomes, diversity of sex-determining systems, and sexdetermining gene evolution vertebrates, Organization of the repetitive element in vertebrate
genome, and Genetic and genomic diversity.

Saving Fauna Bioresources from Extinction
Kornsorn Srikulnath1,2,3,4,6, Worapong Singchat1,2,3, Syed Farhan Ahmad1,2,3, Nararat
Laopichienpong1,2,3, Aorarat Suntronpong1,2,3, Thitipong Panthum1,2,3, Nattakan
Ariyaraphong1,2,3, Narongrit Muangmai5 and Prateep Duengkae3,6
1

Animal Genomics and Bioresource Research Center (AGB Research Center), Faculty of
Science,
Kasetsart University, 50 Ngamwongwan, Chatuchak, Bangkok 10900, Thailand
2
Laboratory of Animal Cytogenetics and Comparative Genomics (ACCG), Department of
Genetics,
Faculty of Science, Kasetsart University, 50 Ngamwongwan, Chatuchak, Bangkok 10900,
Thailand
3
Special Research Unit for Wildlife Genomics (SRUWG), Department of Forest Biology, Faculty
of Forestry, Kasetsart University, 50 Ngamwongwan, Chatuchak, Bangkok 10900, Thailand
4
Amphibian Research Center, Hiroshima University 1-3-1, Kagamiyama, Higashihiroshima, 7398526, Japan
5
Department of Fishery Biology, Faculty of Fisheries, Kasetsart University, 50 Ngamwongwan,
Chatuchak, Bangkok 10900, Thailand
6
Center for Advanced Studies in Tropical Natural Resources, National Research
University-Kasetsart University, Kasetsart University, Bangkok 10900, Thailand
Corresponding author: Kornsorn Srikulnath, email: kornsorn.s@ku.ac.th
Abstract
Bio, Circular and Green (BCG) economies encompass all sectoral activities related to new
knowledge and technology, including food/drink manufacturing, medicine, energy and tourism. In
Thailand, bioresources cover over 10% of the land area, providing vital environmental support for
the future welfare and prosperity of BCG economies as a source of food, energy, transport and
leisure and as a driver for jobs and innovation. Thailand sits in the Indo-Burma hotspot and exports
agricultural products to ~30% of the world. Agricultural animals are key for fulfilling the demand
for nutritional requirements, thereby underpinning public health. Loss of biodiversity and
bioresources as the ‘sixth extinction’ is currently at its peak, with everyday species extinctions
continuing at up to 1000 times or more the natural rate, as a direct consequence of anthropogenic
activity. As each species disappears, genomic information of their bioresource is irreplaceably
lost, highlighting the need for effective conservation programs. Omic technology, biobanks, and
electronic platforms can generate a self-sustaining resource to drive conservation efforts and
promote efficient utilization. Governments have been slow to introduce bioresource development
initiatives, with lack of visible policies, expertise and funds. The growing global interest in Thai
bioresources will redress this shortfall.
Keywords: biodiversity, bioresource, extinction, fauna, omic technology

Plenary Speaker
Prasanta Rath, Ph.D.
Associate Professor
Department of Chemistry, Kalinga Institute of Industrial
Technology, India

“CHARACTERISTICS OF GEOCHEMICAL
FRACTIONS OF PHOSPHORUS AND ITS
BIOAVAILABILITY IN SEDIMENTS OF A
COASTAL ECOSYSTEM: CASE STUDY OF
THE LARGEST BRACKISH WATER LAKE OF
SOUTH ASIA”
Finished his PhD with CSIR fellowship from Postgraduate Department of Chemistry, Utkal
University.
Associate Professor, Department of Chemistry, KIIT Deemed to be University. He has more than
20 years of teaching experience in Undergraduate and Postgraduate level. Guided several
students for their PhD degrees and is involved in several projects funded by Biogeochemical
Reaction Network Simulator Academic & Science (BRNS), DAE and UGC-DAE Consortium of
Scientific Research.
He is a member of professional societies like ISCA, AICTE and OCS. Authored 6 books in
Engineering Chemistry. He has published more than 40 research articles in journals of repute.

Characteristics of geochemical fractions of Phosphorus and its
bioavailability in sediments of a coastal ecosystem: Case study of the
largest brackish water lake of South Asia
Dr. Prasanta Rath
KIIT Deemed to be University
Bhubaneswar, India
E-mail: prathfch@kiit.ac.in ; prathfch@gmail.com
Abstract
Asia’s largest brackish water lake, Chilika, is a shallow water body, and a designated ‘Ramsar’
site on the east coast of India (19 0 28’–190 54’ N; latitude and 850 05’–850 38’ E longitude). It
carries a unique combination of fresh, saline, and brackish water nature biodiversity.
The limitation in the productivity of a coastal ecosystem is usually controlled by nutrients such as
nitrogen and phosphorus. Phosphorus being the potentially limiting nutrient responsible for
eutrophication in lake ecosystems. Coastal lake sediments act as significant sink of phosphorus
because of their high sedimentation rate and burial efficiency. The cycling and bioavailability of
phosphorus in sediments primarily depend on its speciation. In this study, sequential chemical
extractions have been used to study the spatial and temporal distribution of different forms of
phosphorus in the sediments. The northern sector (NS) is observed to have the highest
concentration of total phosphorous (TP) which may be attributed to the precipitation of phosphorus
from water column with salinity gradient and in addition relatively large surface area of fine
particles in muddy sediment. The order of abundance of the major forms of P in the surface
sediments remained as L-P<Al-P<Fe-P<O-P<Ca-P. The Ca-P, dominated over all other fractions
of the phosphorus, which could be due to its extremely stable nature in alkaline ecosystems.
Statistical analyses showed that TP availability in the sediment is mostly bounded with Al, Fe and
OM. Both iron bound phosphorus (Fe-P) and calcium bound phosphorus (Ca-P) showed a
significant variation on a spatiotemporal scale, which may be attributed to the pH and salinity of
the overlying water column. Pearson’s correlation matrix revealed that sediment texture played a
major role in the quantification of phosphorus species. The relationship between Ca-P and Ca
was not established for the sediments of the lake Chilika, which suggested its authigenic origin.
The phosphorus that can be desorbed from sediment to the pore water by natural phenomena is
termed bioavailable phosphorus (BAP). The concentration of BAP which is calculated by
considering L-P and O-P as the potentially bioavailable in different sectors of the lake varied in
the order of the northern sector (45.64%) > central sector (42.22%) > outer channel (36.63%) >
southern sector (29.27%) of total phosphorus (TP). This is supported by the fact that bioavailable
phosphorus is comparatively higher in the freshwater zone than in the brackish water zone. The
principal component analysis revealed a good relationship between dissolved phosphate
concentrations of the water column with benthic population density. The influence of phosphorus
species on the spatial distribution of vegetation area was also studied. The vegetation biomass
and types of individual sectors were found to be highly influenced by phosphorus species. The
order in different sectors were northern sector (312 g dry wt/m 2) > southern sector (179 g dry
wt/m2) > central sector (145 g dry wt/m 2) > outer channel (119 g dry wt/ m 2) with respect to
vegetation biomass.

References:
• Sequential Extraction of Different forms of Phosphorus in the Surface Sediments of Chilika lake,
S. K. Barik, S.N. Bramha, D. Behera, T.K. Bastia, and P. Rath, Arabian Journal of Geosciences,
9: 135- 146, 2016
• Distribution of geochemical fractions of phosphorus and its ecological risk in sediment cores of
a largest brackish water lake, South Asia Distribution of geochemical fractions of phosphorus
and its ecological risk in sediment cores of a largest brackish water lake, South Asia, S. K. Barik,
S.N. Bramha, T.K. Bastia, D. Behera, P.K. Mohanty, and P. Rath, International Journal of
Sediment Research, 34(3):251-261, 2019
• Ecological health assessment of a coastal ecosystem: Case study of the largest brackish water
lagoon of Asia, K. Barik, S.N. Bramha, D. Behera, T.K. Bastia, G. Cooper, and P. Rath, Marine
Pollution Bulletin, 138: 352-363, 2019

Plenary Speaker
Darren K. Griffin, Ph.D.
Professor, School of Biosciences
University of Kent Canterbury, United Kingdom

“NO RESURRECTING DINOSAURS, BUT
SHOULD "WE RETURN TO THE ARK?”

He finished Doctor of Philosophy (Ph.D.), Human Genetics, at University College in London
(1992), and Doctor of Science (DSc) at the University of Manchester in 2008. He also earned
Postgraduate Certificate in Teaching and Learning in Higher Education, Brunel University
(PGCertHE) in 2002.
He is a Fellow of the Royal Society for the encouragement of Arts, Manufactures and Commerce
(FRSA) (2013); President of the International Chromosome and Genome Society (VP from 2008)
(2011); Fellow of the Royal College of Pathologists (FRCPath) (2007); Editorial Board “Prenatal
Diagnosis” (2001); and a Fellow of the Royal Society of Biology (CBiol, FRSB) (2000)
He is a recipient of over 62 research awards and published 164 full papers in refereed journals,
67 review articles, book chapters, and editorials. His current research interests are Gross
Genomic Changes in Human Gametes and Embryos, Non-Human IVF and Preimplantation
Genetic Testing, Genome Reconstruction, Evolution & Comparative Cytogenomics of Terrestrial
Vertebrates, Enterprise Activity in Genomic Screening, Genomic and Cross-disciplinary
Applications to the Poultry Industry, and Publicity, Broadcast, and Outreach.

No resurrecting dinosaurs, but should we return to the Ark?
Darren K. Griffin, Ph.D.
Professor, School of Biosciences
University of Kent Canterbury, United Kingdom
The idea of extracting ancient DNA from mosquitoes in amber (or elsewhere) and then creating
new dinosaurs is utter science fiction. Even now, however an event potentially every bit as
catastrophic as the Chicxulub asteroid strike is wiping out the dinosaurs of today, along with many
other species. The coming of mankind has seen the extinction of well-known avian dinosaurs such
as the dodo, the great auk and the passenger pigeon. For this reason, it is essential to preserve
the DNA of all living and even, if possible, recently extinct species. To this end, “CryoArks” is one
of several crucial initiative to collate and curate collections of DNA, tissue and living cells found in
the world’s museums, zoos research institutes and universities. In 2014, the United Nations
introduced “the Nagoya Protocol” for access and benefit-sharing of genetic resources. Its rationale
was to stop developing countries being disadvantaged when genetic material collected from
species in their country is used for the benefit of mankind. An unexpected drawback of Nagoya
however was that it impeded exchange of material between countries when the purpose is noncommercial but nonetheless may have great societal benefit. To this end CryoArks is developing
its own genetic biobank, thereby providing a resource of different species DNA and cells that can
inform us about human history and the unusual characteristics of some species.
Biobanks such as CryoArks represent an invaluable resource for the scientific community to get
together to study how animals have evolved, why they behave in certain ways, why they are
vulnerable to disease and how they cause clinical diseases. Moreover, conservationists can
access material they never thought existed including wild, extinct populations and find out the
reasons why they went extinct. Changes in species number, biodiversity, climate and habitat leave
genomic fingerprints and we are thus on the cusp of understanding change at the genomic level
and, hopefully prevent further mass extinction. Of course, we don’t yet know exactly how scientists
will apply CryoArks for management and conservation; without it however, our options will be
limited indeed.
Global loss of biodiversity is alarming and increasing. Efforts that result from genome sequencing
are, however, showing real promise slowing this trend. Genomic information can revolutionise
traditional conservation efforts and provide novel insights with real-world applications. Generation
of quality genomic data and its subsequent analysis, interpretation and application, is however
challenging and there is a gap between basic research and practical solutions for conservation
managers. Indeed, robust systems must put in place before genome sequence information can
be useful, such as:
•
•
•
•
•
•

A quality, properly annotated reference genome
Resequencing of key individuals, and proper analysis of enough of them
Identification of genes relevant to reproductive fitness and viability
Functional assays to test the phenotypic consequences of genetic variants
Comparative data from other species, especially when experimenting on endangered
species is ethically unacceptable
Analytical pipelines to achieve all of the above

Modern DNA sequencing technology makes it now not too hard nor expensive to create a poorquality genome. Assigning large blocks of sequence to an overall genomic “map” of an organism

can however be problematic and/or expensive. Sadly, most sequenced genomes do not have a
good “map” with all genes ordered and assigned in their proper place on chromosomes.
Chromosomes are lengths of DNA (analogous to continents and islands) and in every cell of the
bodies of all organisms they are organized in exactly the same way. Every species has its own
unique pattern of organization. Our work, coupled with contemporary sequencing technologies
uses approaches to take the existing data and visualize directly blocks of sequence as they
appear in their rightful place. We call a full description of this and organized genome a
“chromosome level assembly.”
In agriculture, chromosome level assemblies can establish the relationship between the genome
and the phenotypes of the plant or animal. They are used extensively in selection and breeding,
leading to significant economic impact, more efficient food production and improved global food
security. For conservation, with so many species on the CITES threatened/endangered list, such
assemblies are essential.
CryoArks aims to break down barriers to conservation management projects caused by permit
problems by acquiring a large number of previously collected specimens, and sampling as many
new species/populations as possible. Bringing these collections together, both physically and on
databases, provides a resource that will be responsibly managed. We will ultimately achieve a
step-change in the curation and availability of DNA, tissue and cell line samples, providing a forum
for scientists and conservationists, with a self-sustaining resource, allowing conservation
genomics to continue around the world. Our planet changing quickly. Global warming is very much
with us and our oceans are filling with plastic. When a species goes extinct (and they are doing
so at an alarming rate), it takes a lot of genetic information about its evolutionary history with it,
information that might never be recovered unless we hold on to it. Cryopreserving DNA and
cellular material from as many threatened species as possible gives us hope for the future. It
creates an encyclopaedia of what has lived on Earth, and a back-up of a species' genetic code,
should the worst happen. Hanging on to our current dinosaurs is far more important the
resurrecting old ones.
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He finished his Ph.D. in Entomology minor in Environmental Studies at University of the
Philippines Los Baños College, Laguna, Philippines, in 1998 and Postdoctoral Entomology
Division (Insect Genetics) at The International Rice Research Institute College, Laguna,
Philippines in 1991-1993.
He has been a Member of the Technical Panel (Biology) of CHED since 2007. He is experienced
and competent in teaching basic and advanced biology and environmental science and has
supervised 27 Ph.D. Biology, 35 MS, and 350 undergraduate students. These include the fields
of biology, environmental science, statistics, education, and nursing majors.
He is also a recipient of numerous awards and recognitions. The Outstanding Young Scientist of
the Philippines award in 1999, Outstanding Alumnus of UP Los Baños, in the College of Arts and
Sciences in 1999, and Outstanding Teacher in MSU-IIT in 1998, to name a few. In addition, he
has published 257 journal publications with a total citation of 1143, with an H-index of 15 and an
i10 index of 41. His interest is geared towards evolutionary biology and environmental studies.

A look into the different methods of assessment of diversity in
populations of organisms
Cesar G. Demayo, PhD
Department of Biological Sciences
College of Science and Mathematics
MSU-Iligan Institute of Technology
Iligan City, Philippines
Life is complex. Looking at the organization of life from molecules to ecosystems, we can find it
is a product of evolutionary trial and error for many years leading to current sustainable designs.
Nature has perfected these sustainable designs from years of successive improvement through
natural selection. It seemed to have a solution to solve all life’s issues and concerns sustainably
for life to flourish and in most of the problems in agriculture, health, and environment, especially
with changing climate. A clearer understanding of the nature of life’s complexities ranging from
individuals, populations, communities, and ecosystems is needed. Advances in molecular biology,
statistics, information technology, computer science, and many others have helped better
understand these complexities. Understanding variability within, between, and among individuals
and populations of organisms is important, especially in the better management of agricultural
resources, conservation and protection of natural product resources for healthcare, and
environmental protection and management.

Plenary Speaker
G. P. Ganapathy, Ph.D.
Professor, Centre for Disaster Mitigation and Management
Vellore Institute of Technology, Vellore, Tamil Nadu, India

“DRR AND CLIMATE CHANGE ADAPTATION
IN INDIA – CHALLENGES”

He completed his Doctoral Research in Earthquake Microzonation for Chennai City at Anna
University, Chennai, India. For eight years, he served as a scientist for the Centre for Disaster
Mitigation and Management, Anna University, Chennai. In addition, he served as Director for the
Centre for Disaster Mitigation and Management, Vellore Institute of Technology (VIT), Vellore,
Tamil Nadu, India, from 2015 to 2020.
He published 60 research papers in reputed International/National journals. In addition, he
presented more than 45 papers in International and National workshops/conferences, and he is
Managing Editor and Editorial Board Member for 8 International Journals. His research interests
are on earthquake hazard assessment, earthquake monitoring, seismic micro-zonation, landslide
hazard zonation, liquefaction hazard mapping, soil bioengineering for slope stabilization,
environment impact assessment, and management.
He is a recipient of several awards and handled several funded research and consultancy
projects. His recent funded research projects are Monitoring Natural Hazards in Mountainous
Areas of Russia and India, and Appraising Risk, Past & Present: Interrogating Historical Data to
Enhance Understanding of Environmental Crises in the Indian Ocean World, funded by SSHRC,
UK.

Disaster Risk Reduction (DRR) and Climate Change Adaptation in
India – Challenges
Dr. Ganapathy Pattukandan Ganapathy
Professor, Centre for Disaster Mitigation and Management, Vellore Institute of Technology
(VIT), Vellore 632014, Tamil Nadu, India, Email: seismogans@yahoo.com
Abstract
India is one of the most disaster prone countries due to its geographical conditions and high
degree of socio economic vulnerability conditions. In a time span of last 30 years, the country has
been hit by about 431 major disasters resulting into massive loss to life and property. According
to the Prevention Web statistics, 0.14 Million people were killed and about 15 million people were
affected by numerous disasters in the country during in the last three decades. These disasters
caused huge loss to property and other infrastructures costing more than US $ 48000 million. The
country’s land mass is vulnerable to different disasters in varying degrees, to a huge number of
disasters. More than 50% of India’s landmass is prone to earthquakes for very high intensity
58.6% and 12% of landmass prone to floods and river erosion. About 68% of cultivable area is
vulnerable to droughts and totally 10 % of mountainous is prone to high severe landslide hazards.
A total length of 5700 km coastline (out of 7516) is prone to Cyclone and Tsunamis.
Intergovernmental Panel on Climate Change Annual report 4 suggests that approximately 10% of
species assessed so far will be at an increasingly high risk of extinction for every 1°C rise in global
mean temperature, within the range of future scenarios modeled in impacts assessments
(typically <5°C global temperature rise). As climate change continues, it will likely lead to more
frequent and severe natural hazards. The impact will be intense. Climate change causes poverty
and food shortages, and forces even higher numbers of men, women and children to flee their
homes. The country will face major challenges if the frequency of the climate related disasters
increases in multifold because of the dense population and urbanized areas.
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Professor, Department of Botany, Faculty of Applied Sciences
University of Sri Jayewardenepura,
Gangodawila, Nugegoda, Sri Lanka
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She graduated with a first-class from the University of Peradeniya, Sri Lanka, and earned Ph.D.
in 1996 from the University of Wales, UK, in Plant Biotechnology. She is a post-doctoral fellow at
De Montfort University, UK; Asian Institute of Technology, Thailand; and Chonbuk National
University, South Korea.
She is a visiting Research Fellow at AIT, Thailand, and MSU-IIT, Philippines. She was recognized
as one of the Top 10 Scientists of the World in 2011, Outstanding Scientist from Sri Lankan
Government, and Presidential Award winner for scientific publications.
She authored books, owns two patents, and published over 50 full papers in refereed journals
and over 200 research abstracts. Her current research interests are on plant tissue culture for
conservation of threatened and medicinal plants, plant cell culture for secondary metabolite
synthesis, formulation of natural eco-friendly pesticides using herbal compounds, and use of
ethnobotany for cure or delay cancer cells.

Warming up for climate change
Senior Prof. WTPSK Senarath
Department of Botany, University of Sri Jayewardenepura, Sri Lanka
wtpsk2011@sjp.ac.lk
Climate change happened always ever since the origin of life on earth, yet slowly taking millions
of years for a considerable change to show up. This causes direct, indirect and socio-economic
effects on the flora and fauna as well as environment globally. Climate change has both positive
and negative effects on earth. If consider flora, including crops, warmer temperatures in fact
increase the productivity while decreasing the stress caused by moisture, facilitate of growing new
crops naturally providing longer growing seasons and many more benefits could be there. Yet
accelerated global warming has more cons than pros. It damage the crops, increase insect
infestations, drought or even floods, etc. The overall effect of climate change and global warming
on plants are not favorable and this continues to fauna as well. Existing species may shift their
range or die out.
According to some predicted reports, agriculture is considered the most adversely affected activity
by climate changes. Food security and safety are threatened by the severe weather conditions
and it is not a recent problem. However, no consideration was adopted to tackle this problem.
Number of publications related to stresses on plants are drastically increasing reaching over 1000
per year. Although scientific community is busy with research and dissemination of knowledge on
how crops and forest species has to be improved to face the accelerated global warming, no
actions has been taken in implementation. So we have to be quick before it might affect global
crop production drastically.
It is high time to warm up and get ready to face the challenges. How should we be prepared for
this challenge? Climate change threatens to increase the frequency and intensity of droughts and
floods. It is necessary to develop and grow adapted crops that can reduce or mitigate the impacts
of climate variability. Practices that improve resistance to climate change, increase resilience to
climate change, and transform production systems in the face of climate change all come under
adaptation. Climate-smart agriculture is the only way to lower the negative impact of climate
variations. Revolutions in genetic engineering techniques can also aid in overcoming food security
issues against extreme environmental conditions, by producing transgenic plants. Genetics and
genomics strategies such as genome wide association studies (GWAS), DNA fingerprinting, and
quantitative trait loci (QTL) mapping and marker-assisted selection (MAS) are powerful tools that
could be used. Genomic selection (GS) is the exciting tool to revolutionize the crop improvement
using high-throughput phenotyping and marker densities to screen the elite germplasm.
As high-tech needs more revenue and skilled manpower it is better to combine cultural
methodologies with conventional techniques together with them. Cultural methodologies include
many useful approaches adopted by farmers, including altering planting and harvesting time, a
collection of crops with short life cycles, crop rotation, irrigation techniques, and variation in
cropping schemes. Modification in sowing time, application of drought resistant cultivars, and the
cultivation of new crops are some important strategies to lessen the climatic variability danger.
Transitioning to sod-based rotations and grass-based systems, using drought-resistant or excessmoisture-resistant species to resist the impact from droughts and floods, modifying crop rotations
to include cover crops that help build resilience to climate change and climate variability are some
other conventional means that could be used. Conventional Techniques gives a way to potentially
guarantee food security and safety under harsh weather variations and help plants escape from

various stresses by developing stress resistant cultivar. Landraces are a significant source in
development of new cultivars through breeding methods.
There are scientific publications on effect of climate change since 2008 and same is reported in
2019 again and continues to date but no sufficient remedies or acts taken. Knowing all what we
have to do is evaluate, respond, plan and act to face the challenge rather than only discussing
factors that caused the climate change. So let us warm up to face the challenges come along with
climate change as we cannot stop or reverse it instantly.
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Tapan K. Adhya, Ph.D.
Professor, School of Biotechnology
Kalinga Institute of Industrial Technology (KIIT), Patia, Bhubaneswar
Odisha, India
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He finished his post-Graduate diploma in French (First class) at the University of Calcutta; Ph.D.
(Sc) in Microbiology at the University of Calcutta (1986) and is a Post-Doctoral Fellow (1992-93)
at Bhabha Atomic Research Centre, Mumbai. He joined Central Rice Research Institute, Cuttack
as Junior Scientist in 1977, rose to Senior Scientist in 1983, Principal Scientist in 1998, and
Director of the institute in 2008. He is also the Director of the South Asia Nitrogen Centre, New
Delhi, since 2016 and has been involved in the coordination of research work and policy
implementation on Reactive-N in different sectors of the economy of South Asian countries.
He has published four books, 35 book chapters, and 170 peer-reviewed journal papers with total
citations of 6,900 with an H-index of 43 and an i10 index of 111. His research interests are on
Greenhouse Gas (GHG) emission and mitigation, climate change impacts on field crops and their
environmental sustainability, carbon sequestration, soil biogeochemistry, sediment microbiology,
microbial tracking in the soil system, and sustainable development agriculture.

Soils and Sustainable Development Goals
Tapan Kumar Adhya
School of Biotechnology
Kalinga Institute of Industrial Technology (Deemed University)
Bhubaneswar – 751024, India
The world currently faces a series of interrelated problems like climate change, loss of biodiversity
and ecosystems, land degradation, food insecurity, and poverty. This issue needs transformative
solutions to cut across these challenges. In an assessment of the contribution of soils to Nature’s
Contributions to People (NCP), relationships between NCP and delivery on the UN Sustainable
Development Goals (SDGs) are combined to infer contributions of soils to the SDGs. We show
that in addition to contributing positively to the delivery of all NCPs, soils also have a role in
underpinning all SDGs. Whilst highlighting the great potential of soils to contribute to sustainable
development, it is recognised that poorly managed, degraded or polluted soils may contribute
negatively to both NCP and SDGs. The positive contribution, on the contrary, cannot be taken for
granted, and soils must be managed carefully to keep them healthy and capable of playing this
vital role. We have enough knowledge now to move forward with the implementation of best
management practices to maintain and improve soil health.
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Triazole Based Organic Frameworks
for the Removal of Metal Impurity from Water
Kanyanjali Samal, Manini Nayak, Anita Pati
Department of Chemistry, School of Applied Sciences, KIIT Deemed to be University,
Bhubaneswar-24, Odisha, India
email: anitapatifch@kiit.ac.in
Abstract
Heavy metals are naturally occurring elements which possesses a high atomic weight and high
density. Due to their toxic effects, it is considered to be a global threat in terms of public health
and the ecological environment. Similarly other metals like Cu (II), Cr (III) etc also shows there
toxic effects depending on their concentration levels. Due to their different type of applications in
various fields like, industrial, medical, agricultural, domestic and technological applications, large
amounts of toxic metal ions are discharged into the natural water bodies raising concerns over
their detrimental effects on human health and the environment. Several methods are used to
eliminate toxic metal ions from water including membrane technology, reverse osmosis,
adsorption, photocatalysis and chemical precipitation. Various materials have been used in all
these methodologies. In recent years triazole based organic frameworks have become an
emerging material to eliminate toxic metal ions from water owing to their reactivity and efficiency.
Thus the present work mostly focuses on the overview on the Triazole based organic frameworks
for the removal of metal impurity from water.
Keywords: Triazole, MOF, Organic frameworks, Water remediation, Heavy metals

Determination of Lead Concentration in the Coastal Waters of
Barangay Sinuza, Ozamis City, Misamis Occidental, Philippines
Benedicto C. Obut Jr., Khem Eloyd P. Montibon,
Alendell S. Villaganas, Isidro Cabas
College of Maritime Education, Misamis University,
Ozamiz City, Philippines 7200
Abstract
As an increasing environmental problem, Lead (Pb) contamination poses a threat to marine life
and other living things near coastal waters. Anthropological activities, industrial and agricultural
wastes are the major contributors of Lead. This study aimed to determine the Lead concentration
in the coastal waters of Barangay Sinuza, Ozamis City, following the standard method of water
analysis. The study used a descriptive research design which provided significant and relevant
information as to the status of the level of lead in the water to the authorities and to the people
concerned for awareness, prevention, and development of solutions that could help the residents,
the government, and the environment. The results revealed that the level of Lead contamination
in the sampling sites is lesser than the level of contamination set by the Department of
Environment and Natural Resources (DAO, 2016) which is 0.05 mg/l. All the sampling sites have
the same results of less than 0.01 mg/l. Therefore, Lead contamination is not present in the
coastal areas of Barangay Sinuza, Ozamis City.
Keywords: contamination, environment, marine, natural resources, toxicity
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Abstract
Climate change has become a critical factor on the ecosystem on the Earth. Several factors
chemically and physically contribute to climate change. Greenhouse gases are the most
discussed factors which affect the ecosystem of which methane and CO2 are to be mentioned.
CO2 being the primary greenhouse gas causes a drastic climate change by trapping heat which
leads to various respiratory diseases and air pollution 1,2. Methane (CH4) 28 times morepowerful
than CO2 through the process of oxidation, produces CO 2 and is detrimental to both human and
animal life where it reduces the air quality and results in the formation of ozone3,4 . As of 2019,
CO2 contributed to approximately 80% of all greenhouse gas emission in the US due to human
activities. Combustion of fossil fuels including coal, oil and natural gasses are the root cause for
carbon emission. According to the statistics approximately 16-20% of carbon emission due to
human activities, 10-20% due to commercial causes and other fuel emissions globally 5. Similarly,
several sources including landfills, enteric fermentation, natural gas and petroleum, coal mining
and manure management contributes in the methane (CH 4). Globally, 50-65 % CH4 emission
happens due to human activities. Tropical forest, vast agricultural fields are the sources of CH4
emission 6.7,11. Trees growing in the Amazon floodplains emit methane between 15.1 to 21.2
million tonnes to the atmosphere every year. Cows and other grazing animals contribute nearly
40% of the annual methane to the atmosphere. They host microbes in their stomach which helps
them to break and provide nutrients from the grasses and in turn produces methane as their
waste. Several methanogenic bacteria including ruminal microorganisms and free methanogenic
bacteria including Methanobacterium sp., Methanococcus sp., Methanosarcina sp., etc can
produce methane from different sources. There are several strains of methanogenic bacteria
found in different tropical forests, agricultural lands and different parts of Amazon rainforest
8,9
. Cow dung yields the highest methane of 67.9% and can be considered to be a great
contributor to the greenhouse gasses. However, cow dung is used for agricultural and biogas
energy generation purposes and has economic values 10. Eliminating the excess level of methane
will not affect the agricultural value of cow dung. Furthermore, it will help decreasing the ground
O3 level and maintaining ecological balance.

Determination of Arsenic Concentration in the Coastal Waters of
Barangay Malaubang, Ozamiz City, Misamis Occidental
Jundel G. Salise, Noel John M. Cuaresma, Joseph S. Ancis
Karlito Lasutaz, Angelo S. Cabatingan
College of Maritime Education, Misamis University, Ozamiz City, Philippines 7200
Corresponding author: Angelo S. Cabatingan, email gelocabats@gmail.com
Abstract
Arsenic is widely distributed throughout the environment and is highly toxic in its inorganic form.
It is a threat to the people and the marine environment. Residences located in or near coastal
areas can be a source of Arsenic contamination in the coastal waters due to the wastes generated
by the households. This study assessed the level of Arsenic contamination in Malaubang, Ozamiz
City. The data obtained from the three sampling sites showed that the average contamination of
arsenic was 0.01 mg/L. It does not exceed the standard allowable limit for toxic and deleterious
substances for coastal waters, which is 0.02 mg/L based on the standard set by the Department
of Environment and Natural Resources (DENR). The water of Brgy. Malaubang. The study results
may provide information to the people living in the area as to the level of arsenic in its coastal
waters that will raise awareness and help implement precautions. Regular monitoring for the
presence of heavy metals in the area is recommended to ensure the safety of the consumers of
the marine products.
Keywords: awareness, contamination effects, threat, toxic, wastes
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Abstract
Water scarcity has been a global challenge as a result of climate change thus, reusing of
greywater to irrigate plants may save considerable volume of water. This study aimed to determine
the effects of greywater on Capsicum annum. Seeds were germinated in petri dish filled with moist
filter paper and kept in dark laboratory condition. Bath greywater, kitchen greywater, laundry
greywater and tap water as control were used to water the seeds. Germination, survival rate, and
early growth parameters were observed within 21 days. Capsicum annum seeds germinated
quickly in four days however, the germination percentage, germination rate index and early growth
parameters showed significant difference among treatments (p≤0.05). Bath greywater had the
highest germination percentage (100%) and the laundry greywater had the lowest germination
percentage (97.5%). As to germination rate index, Capsicum annum treated with bath greywater
records the highest (9.21%) and the laundry greywater records the lowest (6.22%). In terms of fresh
weight, root length, and shoot length, bath greywater treatment recorded the highest while lowest
were recorded in laundry and kitchen greywater respectively. Bath greywater showed promising potential
for reuse as irrigation water to Capsicum annuum compared to other greywaters. Studies on ground elements
and heavy metal properties of greywater be further conducted to determine their effects on plant.
Keywords: Bath greywater, germination, root length, shoot length

Determination of Arsenic Contamination of Coastal Waters in
Barangay Tinago, Ozamiz City, Philippines
Royce Gyne T. Rites, Romeo B. MendozaJr, Jonathan B. Tubigon
AljhunFundavilla, Albert Jr. B. Sarigumba
College of Maritime Education, Misamis University, Ozamiz City, Philippines 7200
Corresponding author: Albert Jr. B. Sarigumba
Abstract
The seawaters in the Panguil bay provide a prosperous livelihood for its residents and thousands
of small-scale fishermen. However, heavy metal contamination like Arsenic may affect the marine
resources in the area. The presence of rice field irrigations which connects to the coastal waters
can be a possible source of arsenic contamination. Therefore, the level of arsenic contamination
in the coastal water of Barangay Tinago, Ozamiz City, was assessed in this study. The collection
of water samples was done using the standard method. The results showed that the arsenic level
in the coastal waters of Tinago, with an average of is 0.02 mg/L, does not exceed the allowable
limit set by the Department of Environment and Natural Resources. Nevertheless, regular
monitoring of the arsenic contamination in the area is a good step to ensure the safety of the
marine resources sold and consumed by the people in the city.
Keywords: contaminated, Mindanao, marine resources, monitoring, seawater
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Abstract
The need for clean water is indispensable especially when the world’s 75% of water is saline and
767.35 crores of population (2019) depends on only 25% of fresh water. Supply of fresh water to
meet the demand of the increasing population is very challenging. Purifying the toxicity from
ground water to produce drinking water is a major problem. Nanotechnology has a tremendous
impact on waste water treatment and management because it is easier to remove the both organic
& inorganic pollutants from water as nanoparticles have a high surface area. Nano adsorbents
are one of the best emerging approach to remove pollutants from waste water and make it
reusable. In this review article, we report how waste water treatment is carried out using different
types of nanoparticles. The most acceptable conventional methods under nanotechnology are
studied in details which include adsorbent, reverse osmosis, and electrochemical methods for
water purification. These techniques are cost effective, highly efficient, eco-friendly in nature and
have low limitations of use.
Keywords: Nanotechnology, wastewater treatment, Nano adsorbent
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Abstract
Mangrove forests are productive ecosystems that provides goods and services. This study was
conducted to determine the mangrove species composition and distribution along Banate Bay,
Iloilo, from June 2018 to May 2019. The sampling sites are the four municipalities of Barotac
Nuevo, Barotac Viejo, Anilao, and Banate. One hundred meters transect lines and 10m x 10m
quadrats were laid in each sampling area. Sampling was done in three replicates. The seedlings,
saplings, and trees were counted in each quadrat. The basal crown and height of each mangrove
tree were measured. The results revealed a total of ten species of mangroves were found in the
four sampling sites; Avicennia marina, Avicennia rumphiana, Sonneratia alba, Lumnitzera
racemosa, Rhizophora mucronata, Rhizophora apiculata, Campostemon philippinensis, Osbornia
octodonta, Xylocarpus moluccensis, and Aegiceras corniculatum. There were three species were
found in Barotac Viejo, five in Banate, three in Anilao and eight in Barotac Nuevo. A. marina, S.
alba, and R. mucronata were present in four sampling areas. A. marina is dominant in Barotac
Viejo, Anilao and Barotac Nuevo while S. alba in Banate. The highest count of seedlings and
saplings was observed in Banate. R. mucronata has a wide basal area and high mangrove trees
found in Barotac Viejo, while A. marina has the most expansive crown. The highest density was
found in Banate, while Barotac Nuevo has the most diverse mangrove vegetation. The results of
the study strengthen the need to preserve and restore the mangroves to ensure the continuous
provision of services to support biodiversity in Banate Bay.
Keywords: Composition and Distribution, Mangrove, Quadrat Sampling, Banate Bay, Iloilo
Philippine

Length – Weight Relationship and Reproductive Biology of
Channa striata (Bloch,1793) from Lake Mainit, Philippines
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Abstract

A research – based fishery management would lead to more sustainable fishery resources.
This study aimed to provide biological and reproductive data of Channa striata from Lake Mainit,
Philippines. Length – weight relationship, condition factor, gonadosomatic and hepatosomatic
indices were determined in this study. Results revealed that snakeheads showed a significant
difference in terms of body weight and gonad weight. Females weighed heavier than males.
Female gonads were heavier than males as it had high percentage of mature stage (53.13%) in
terms of gonadal development compared to male which were in maturing stage (47.83%).
Female snakeheads preponderated the males in terms of sex ratio (1:0.72). The length – weight
relationship revealed an allometric growth pattern. Female snakehead demonstrated positive
allometric pattern (b=3.3143) while male snakehead showed negative allometric growth pattern
(b=1.7267). The values for the condition factor in both sexes of snakehead were less than 3,
indicative of a poor condition which may be attributed to the threatened environmental condition
of the lake. The GSI values in both sexes are high and greater than 1, implying of their fecundity
as revealed and consistent to the observed stages of gonadal development. The HSI values for
female and male snakehead were minimal, suggestive of low hepatic activity. An inverse
relationship between GSI and HIS has been shown in this study. The values on the body
parameters and reproductive biology of C. striata from Lake Mainit, Philippines are vital baseline
information for rational fishery management in the lake. Further study on the temporal and spatial
distribution of C. striata may be conducted to elaborate further its reproductive biology particularly on
its spawning season to bring its resources to sustainability.
Keywords: allometric growth pattern, condition factor, gonadosomatic index, hepatosomatic
index, sex ratio

Mangrove Diversity and Physico-Chemical Parameters of Water in the
Two Islands of Tagana-An Surigao Del Norte, Philippines
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Abstract
For many coastal communities, mangrove ecosystems provide numerous direct and indirect
services however, one of the most severely threatened ecosystems worldwide. This study was
carried out to assess the current status of mangrove(s) species in the two island Barangays of
Tagana-an, Surigao Del Norte, Caraga using a non-destructive transect-quadrat sampling
technique. Three sampling stations where selected in each barangay in which three 100-meter
transect lines with 50 meters interval were established perpendicular to the shoreline of each
station. In every transect line, five (5) 10m2 quadrats were also established with 10 meters interval
where inventory of mangrove trees was conducted. Physico-chemical parameters of water were
also obtained using water quality checker. Seven (s=7) mangrove species
(R.
apiculata, R. mucronata, B. cylindrica, A. corniculatum, A. rumphiana, S. alba, and N. fruticans)
were recorded in the area in which six species are Least Concern (R. apiculata, R. mucronata, B.
cylindrica, A. corniculatum, S. alba, and N. fruticans) and one species is considered Vulnerable
(A. rumphiana). Both barangays fall under the category of very low diversity with H’=0.6465 in
Brgy. Fabio and H’=1.055 in Brgy. Patiño. The physico-chemical parameters of water of the two
barangays significantly differ in terms of TDS (P=0.03) and Salinity (p<0.05). The mangrove
ecosystem in the Municipality of Tagana-an provides many provisions to the community, however,
threatened due to anthropogenic activities and maybe prioritized in conservation and preservation
actions.
Keywords: anthropogeic activities, low density, mangrove ecosystem, vulnerable
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Abstract

The Dipterocarp tree species are dominant in the forest ecosystem in Southeast Asia, including
the Philippines. However, its population is dwindling due to logging, land conversion, poaching,
and other anthropogenic activities. This study aimed to determine species abundance,
importance, and conservation status of dipterocarp species in the two (2) hectares permanent
monitoring plot in Barangay Fertig Hills, Tangub City in the southern portion of Mt. Malindang,
Philippines. This recent finding enriches the existing data of dipterocarp species of the park. The
study recorded nine (9) species belongs to the Dipterocarpacea family. A total of six hundred
seventy- five (675) dipterocarp tree species were recorded, categorized as sapling, pole size, or
intermediate and mother tree/matured trees. About four genera of dipterocarp species were
discovered to include Shorea, Parashorea, Dipterocarpus, and Anisoptera. Among the genus
found, Shorea has the highest population distributed in the study area. The recorded dipterocarp
species were listed in IUCN (2018) Red List, seven critically endangered (CR), 1
Endangered(EN), 1 Vulnerable(VU), and while based on DAO 2017-01, the dipterocarp species
are only considered vulnerable and other threatened species (OTS). The Shorea contorta has the
highest importance value of about 252.80 among the recorded species, while Shorea almon has
the lowest value of 0.650.Regarding species diversity (H'), its value is 0.444, which is considered
low. All recorded species are identified as Philippine endemic. It confirms that dipterocarp
regenerants are dominated by Shorea contorta, with a record of around 91.44%. The study's result
is very important to PAMB, LGUs, and Academe to develop a concerted effort to protect further
and conserve this dipterocarp tree species found inside the park, thus its continue to provide
ecosystem services in the adjacent communities of the park.
Keywords: abundance, dipterocarp, Mt. Malindang, Philippine endemic, regenerants
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Abstract
Mangrove ecosystems are threatened worldwide due to anthropogenic activities. This study was
conducted to assess the mangrove diversity in Barangay Talisay and Barangay San Pedro in
Nonoc Island, Philippines. A non-destructive transect-quadrat sampling technique was used in
the study. Three sampling stations were selected in each barangay in which three 100-meter
transect lines with 50 meters interval were established perpendicular to the shoreline of each
station. In every transect line, five (5) 10m2 quadrats were also established with 10 meters interval
where inventory of mangrove trees was conducted. A total of seven mangrove species (Avecinnia
alba, Bruguiera cylindrica, Camptostemon philippinensis, Rhizophoraapiculata, Rhizophora
mucrunata, Rhizophor stylosa, Scyphiphora hydropyllacea) were recorded in barangay Talisay
and four mangrove species (Bruguiera cylindrica, Rhizophora apiculata, Rhyzophora mucrata and
Rhizophora stylosa) were recorded in barangay San Pedro. All recorded species have least
concern status. Rhizophora stylosa was the most abundant (26.24%) and Camptostemon
philippinensis was the least (3.6%) among the recorded species. Both barangays fall under very
low biodiversity (H’ = 1.83 in Brgy. Talisay and H’= 1.23 in Brgy. San Pedro). Cutting of mangroves
for commercial and personal use are very evident in the area thus, strict implementation of
legislations for mangrove protection and conservation in the island is highly recommended.
Keywords: Conservation measures, low diversity, Nonoc Island
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Abstract
Butterflies are deemed as an essential faunal group in the ecosystem due to their ecological
services. However, continuous habitat loss leads to the decline of its population. Thus, this study
was conducted to assess its diversity and status in one of the Watersheds of Mt. Hilong-hilong.
Sweep netting (336 man-hours) and butterfly trapping (200 trap days) were carried out to
document the species. Fifty-seven species of butterflies were recorded with the family
Nymphalidae as the most represented group (n=30). Species diversity (H') was relatively higher
in Dipterocarp (H'=1.49) forest than Agroecosystem (H'=1.39), a result primarily influenced by
favorable ecological support like food availability. Endemicity was 31%, which comprised mostly
of rare species. Noteworthy findings are the listing of globally and nationally rare species but
locally assessed as common. Based on the results, the area harbors an array of butterfly species
and various rare species that requires an effective management plan to conserve the organisms.
Keywords: Butterflies, Diversity, Status, Lepidoptera, Mt. Hilong-hilong, Richness
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Abstract
Philippines is known as “hotspot” for sea cucumbers in the Pacific; however, only few studies
were conducted on its diversity and abundance in Mindanao. To supplement this sparse
information, fisheryindependent survey was conducted in five municipalities namely: Tabina and
Dimataling, Zamboanga del Sur; Olutanga, Zamboanga Sibugay; Barobo, Surigao del Sur; and
Sta. Cruz, Davao del Sur known as major sea cucumber fishing grounds. Specifically, to
determine the sea cucumber species richness, diversity indices, density and average sizes. Linetransect method measuring 50 x 5 m was adopted during the survey from May 23– August 24,
2021. Twenty-two (22) sea cucumbers were recorded of which two species, Actinopyga lecanora
and Holothuria scabra are considered of high value. Actinopyga echinites and Stichopus horrens
were the most common species considered to be of medium value occurring in all surveyed
municipalities. Tambunan MPA (3560 ind/ha) had the highest sea cucumber density while
Baganyan (304 ind/ha) had the lowest, which are located in Tabina. Percentage relative
abundance of pooled data is topped by Holothuria atra (27.2%) followed by S. horrens (16.6%)
and Holothuria hilla (13.3%). Average sizes of surveyed sea cucumbers were mostly smaller (<20
cm) compared to the sea cucumber fishery regulation implemented in several countries of the
eastern Pacific. Overall, the sea cucumbers in sampling sites have a low diversity index (<2) and
characterized as medium-valued fishery. The results of the study serve as a baseline information
for the formulation and implementation of sitespecific local policies and management programs to
sustain sea cucumber fishery.
Keywords: species diversity, abundance, density, sea cucumber fishery, Mindanao
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Abstract
Reptiles are among the most threatened and traded wildlife fauna in the country due its economic
value. A study was conducted to determine the socio-economic importance of reptilian fauna in
the Andanan Watershed Forest Reserve (AWFR), Caraga, Philippines. Three hundred residents
of AWFR were interviewed about their knowledge on the socio-economic and ecological
importance of reptiles found in the watershed. Majority of the respondents were males (69.33%)
whose ages are 40 and above, whose occupation is farming, and have been residing in the area
for more than 31 years. Most of the respondents have little knowledge about the ecological
importance of reptiles (n=202); however, most of them know that reptiles have socio-economic
value (n=256). Some species of reptiles in AWFR are consumed as food (42%), sold (33%), and
used in traditional medicine (25%). The reptiles that being eaten by the locals include Python sp.,
monitor lizard, and sailfin lizard. These species and other species like turtles and Tokay gecko
are being captured for trading. Some species of flying lizards, snakes, and turtle are used in
traditional medicines. The Cuora amboinensis and Hydrosaurus pustulatus being utilized by locals
for different purposes are vulnerable species and consuming these species could contribute to
the rapid decline of its population. Hence, there is a need to provide awareness to the community
on the importance of understanding such medicinal and economic uses in the context of
conserving these reptiles as well as the need for considering socio-cultural factors when
establishing management plans directed towards the sustainable use of these reptiles.
Keywords: reptiles, socio-economic importance, threats, vulnerable species
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Abstract
A comprehensive of understanding of the process of sex chromosome differentiation is paramount
to elucidate evolutionary dynamics in many organisms, including the Siamese cobra (Naja
kaouthia). Diversity arrays technology (DArTseqTM) was performed to investigate different
genomic profiles between Z and W sex chromosomes at genomic level of a set of Siamese cobra
samples (15 males and 15 females). In total, 69 out of 16,096 single nucleotide polymorphisms
(SNPs) and 474 from 9,666 presence-absence (PA) markers showed significant difference
between males and females. Results suggested that these candidate loci associate with femalespecific regions and provide important information on sex chromosome differentiation in Siamese
cobra. A PCR-based approach using female-specific markers was also developed to provide
information on sex chromosome conservation in a snake lineage. Validation assays across
species were successful in the Indochinese spitting cobra (N. siamensis) and showed the results
of evolutionary stratum in genus Naja. However, femalespecific loci of Siamese cobra showed
homologies among amniote sex chromosomes, supporting an ancestral super-sex chromosome.
Keywords: DArTseq™, Snake, SNP, Siamese cobra, Sex chromosome differentiation
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Abstract
Evaluation of snake lifespan is important for wildlife population management. Currently, the
number of scale layers is used to determine the age of snakes; however, this varies depending
on feeding, sex and the environment. Measurement of telomere length (TL) is a key genetic tool
that is indicative of biological state and potentially useful as an indicator of lifespan and fitness.
Examination of telomere dynamics using quantitative real-time polymerase chain reaction (qPCR)
is a recent technique to determine the age of individuals. Blood samples of fifty-one male and
twenty-nine female captive Siamese cobras with age range 3 weeks to 11 years were collected
from specimens at the Queen Saovabha Memorial Institute (QSMI). Measurements of relative
telomere length (RTL) were performed using qPCR assay based on cross-sectional data. Results
showed that juvenile female snakes had shorter telomeres relative to males at up to five years of
age, while body size also rapidly increased during this period, suggesting that an accelerated
increase in telomere length of the female cobra results from sex hormone stimulation to
telomerase activity, reflecting sexually dimorphic phenotypic traits. After 5 years of age, RTL
shortened, suggesting that increasing age in Siamese cobra resulted in telomere shortening.
Model comparisons showing the relationship between relative telomere length (RTL), age, SVL
and sex were proposed. Absolute qPCR snake telomere analysis may prove a useful and efficient
approach to determine the longevity of snakes.
Keywords: Telomere length, qPCR, Lifespan
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Abstract
Snakes are considered to have complex sex determination because most caenophidians
(advanced snakes) and several henophidians (primitive snakes) exhibit ZZ/ZW sex
chromosomes. By contrast, XX/XY sex chromosomes are observed in python (Python bivittatus)
and boid snake (Boa constrictor and Boa imperator). Diversity Arrays Technology (DArTseq™) of
captive-bred individuals scored with phenotypic sex allowed identification of sex-linked regions to
sex-determining regions of the genome using high-throughput multiple loci of ball python (Python
regius). Results showed only male-linked single nucleotide polsymorphic loci, while seven of all
loci were homologous with genes of cell regulation and adaptive immune system. The sex
determination system of ball python (Python regius) was identified as XX/XY.
Keywords: python, snake, SNP, DArTseq™, sex-determination system
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Abstract
Cytogenetics and molecular approaches were integrated to study the poorly known mechanism
of sexual reproduction in the rice field frog, Hoplobatrachus rugulosus, an economically viable
edible amphibian species. Fluorescence in situ hybridization (FISH) of the telomeric (TAGGG)n
sequence and 19 microsatellites repeat motifs were combined with sequencing analyses using
DArTseq. Karyotyping revealed the diploid chromosome number 2n=26 for both males and
females with no sex chromosome heteromorphism. Sequencing analyses did not identify any
consistent sex-linked loci, supporting the hypothesis of temperature-dependent sex
determination. Sex determination systems (SDSs) in the rice field frog and related species also
supported the theory that heteromorphic sex chromosomes may lead to an evolutionary trap that
prevents variable SDSs. This information is useful for studies of genetics and conservation. The
evolutionary relationship of this species will promotethe productivity and economic success of rice
field frog farming.
Keywords: Amphibian, Temperature, SNP, Sex determination, Karyotype
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Abstract
Jade perch (Scortum barcoo) is promising for aquaculture farming. It has high nutritional value
and an attractive market price in Australia and China. However, jade perch farming faces seed
supply limitations, while lack of available information on its SDS impacts sex control and genetic
improvement options. Understanding sex-specific biology will aid economic management.
Diversity Arrays Technology (DArTseq™) and cytogenetics analysis were applied to identify sexlinked single nucleotide polymorphisms (SNPs) and restriction fragment presence/absence (PA)
markers in 20 phenotypically sexed S. barcoo individuals. Cytogenetic results showed no variation
in chromosomal patterns between males and females. One male-specific locus and 13 malelinked loci were observed, suggesting that jade perch exhibits male heterogametic XX/XY SDS.
Male-specific loci on the putative Y sex chromosome were also identified as an extremely small
proportion of the genome. Results provide a base for sex control breeding biotechnologies and
genetic improvements to promote sexual size dimorphism and other new approaches to improve
the commercial value of jade perch.
Keywords: jade perch, single-nucleotide polymorphism (SNP), sex determination, sex control,
transposable element
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Abstract
The Chinese goral (Naemorhedus griseus) is a small goat-like animal, which is considered a
“vulnerable species” due to the rapid decline of wild populations. Captive breeding is an effective
means of increasing the population of an endangered species, with the target of eventual
reintroduction into the wild. The Chinese goral has been subjected to captive breeding under the
Omkoi Wildlife Breeding Center. An assessment of captive gorals was conducted to trace and
understand genetic diversity in the new captive state. Microsatellite genotyping and mitochondrial
D-loop sequence analyses were performed to examine genetic diversity and population structure
in 79 individuals. Results showed very low haplotype diversity, with significant difference between
He (0.477±0.065) and Ho (0.196±0.056), suggesting a high degree of inbreeding. Genetic
variations were inconsistent among different individuals. Findings suggest that captive Chinese
goral can be categorized into 13 distinctive groups/subpopulations, with limited ability to adapt to
environmental change and low natural reproductive fitness, thus increasing the risk of population
decline and eventual extinction. Management of captive breeding plans based on different
subpopulations and haplogroups has been proposed to maximize genetic variability and enhance
the success of future conservation plans.
Keywords: Chinese goral, microsatellite, mitochondrial D-loop, conservation, inbreeding
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Abstract
Wireless telecommunication is the most widespread and expanding technology in the world. 5G,
the latest among all other technologies is expected to change the mechanism of people living and
working. Being the transformed technology to route through fastest connectivity, it has also a great
impact on the biodiversity and ecosystem leading to environmental threats. A detailed survey is
portrayed on how wireless telecommunication systems and the 5G wireless technology has
changed the world’s scenario as per man’s expectation. Being at the comforting prospect, 5G add
of being a stumbling block for the environment. This review paper decodes the impact of animal
and plant being exposed to RF-EMFs. Various type of structure is also described which is focused
on how exposure to different frequency ranges [low (450 MHz to 6 GHz) & high (6 GHz to 300
GHz)] results egregiously. A proper nicety is made in the field which is divided into the target
groups (plants & animals) and the frequency (low to high) range. The study focuses on the effect
on biodiversity and the environment due to RF-EMFs both at current and future frequencies that
will be used for telecommunication purposes. The outcomes are listed based on how the exposure
to RF-EMFs impacts reproductive effects, morphogenesis, carcinogenicity, dielectric heating,
development, orientation, movement mechanisms, behavioural effects, magnetic sense,
genotoxicity, gene & protein expressions, and physiological effects of both plants and animals
trying to scat from the radiated environment created by man.
Keywords: Environment, Biodiversity, 5G, RF-EMFs, Dielectric heating, wireless communication
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First Record of the Convict Cichlid Amatitlania nigrofasciata
(Günther, 1867) on Mindanao Island, Philippines with Remarks on
Some Endemic and Introduced Fishes in Sawaga River, Bukidnon
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lesleyclubos@buksu.edu.ph
Abstract
The Convict Cichlid Amatitlania nigrofasciata (Günther, 1867) is an introduced freshwater
fish, originally from Central America. We provide the first record of this species from Mindanao
based on samples collected from the Sawaga River, Bukidnon, Mindanao Island. We also
provided remarks of some fishes, including one endemic fish, the Half-beak (Nomorhamphus
philippinus), and other introduced species recently sampled in the Sawaga River. We highlight the
need to document the spread of introduced species in the river systems of Mindanao.
Keywords: Cichlidae, endemic, fish, freshwater, introduced invasive species (AIS), half-beaks,
river

Determination of Lead Concentration in the Coastal Waters of
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Abstract
Due to urbanization, heavy metal contamination has become a major problem causing harmful
effects to both humans and marine life. The coastal area in Barangay Tinago, Ozamiz City is part
of Panguil Bay in Northern Mindanao that was once one of the richest fishing grounds that provide
a livelihood to thousands of small-scale fishermen in nearby areas. Because of the possible threat
heavy metal could bring to the area, Lead (Pb) concentration was assessed. This study aimed to
determine the level of Lead concentration in the coastal area of Barangay Tinago. Three sampling
stations were established, and standard methods were employed in the collection and analysis of
water samples. It was found that the water of the area contained 0.1mg/L. The constant monitoring
in the area is necessary to protect and preserve its nature and continue to support the economic
activities of the people near the sea.
Keywords: contamination, environmental, livelihood, coastal, lead concentration

A Cross-sectional Analysis on Public Perception of Rabbit Meat
as an Alternative Meat in the Philippines
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Abstract
Two concurrent pandemics, African Swine Fever (ASF) and COVID-19, greatly impacted the pork
industry in the Philippines, resulting to the diminished demand and supply for this meat. Pork, one
of the main sources of proteins in the country, can be substituted with rabbit meats, according to
the Philippine government agencies, due to the negative effects of the pandemics. A recent
national broadcast with news articles on social media regarding this matter created controversial
issues. Using the structured and simple nature of social media research, an analysis was
conducted to understand the public perception on rabbit meats as an alternative to pork. Analysis
revealed a large portion expressed dismayed statements towards the idea of this viable meat
alternative. The negative impact could be attributed to the public-initiated discussion and shared
comments and positions of the public in social media without further support of knowledge.
Moreover, this study shows possible risks on the program of the Philippine government if Filipinos
are not properly informed about the alternative. There is need for thorough research about the
rabbit industry before it can be regulated because of the different insights from different
government agencies, local and abroad, having opposing claims. It is recommended that the
Department of Agriculture provides valuable supporting data, such as nutritional and economic
benefit, in developing background of public perception, most especially on both traditional and
social media to help decrease negative reactions and increase support for the program.
Keywords: COVID-19, African Swine Fever (ASF), Climate Change, Rabbit Meat, social media
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Abstract
Carrying Capacity is a tool to prevent and control overutilization of the tourist spots through the
identification of the ideal use level of visitors who can use the site. Recently, numerous ecotourism
has been developed and the uncontrolled growth of visitors leading to overcrowding has brought
immense concern for sustainable tourism. The purpose of this research is to understand the
current conditions of eco-tourism of Day-asan that will serve as an essential instrument for
strengthening tourism and sustainability of the area. Specifically, this study focused on the four
aspects of carrying capacity, the physical, social, ecological, and economic carrying capacity in
which the International Union for Conservation of Nature (IUCN) formula, Boullons Carrying
Capacity Mathematical Model (BCCMM), and Limits of Acceptable Change (LAC) were used in
the calculations. A combination of field survey, Key Informant Interview (KII), random sampling,
and opportunity sampling were done in gathering the data necessary for the calculation of the
carrying capacity. The study was carried out within the months of June and July of 2021. Results
showed that the current condition of the ecotourism in Day-asan does not pose any threat to its
build environment, ecology, people, and the economic status of the area. Currently, the average
number of weekly visitors in the area is 345 that spend mostly on swimming. While the calculated
physical, social, ecological, and economic carrying capacity for swimming are 1,279, 398, 1,758,
and 342 visitors per day, respectively. This means that the maximum number of visitors recorded
so far is still under its carrying capacity. Further, the calculated carrying capacity for the number
of floating cottages that the area can accommodate is about 32, while the existing floating cottages
are only 4. The results of this study can serve as a basis for the Local Government Unit (LGU)
and Surigao Tourism Office in crafting the Tourism Management Plan for the sustainability of the
ecotourism site in Day-asan.
Keywords: carrying capacity, sustainable ecotourism, limits of acceptable change, physical
carrying capacity, social carrying capacity, ecological carrying capacity, economic
carrying capacity
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Abstract
Arsenic is a natural component of the earth’s crust widely distributed throughout the environment
in the air, water and land. Fish and shellfish can be a dietary source of arsenic due to exposure
of these marine organisms to agricultural, industrial and domestic effluents containing arsenic.
Barangay Maningcol is one of the fishing grounds in Ozamiz City and at present there has been
no study conducted on the level of arsenic in its marine waters. This study aimed to determine
the arsenic concentration in the coastal waters of Barangay Maningcol, Ozamiz City. Three
sampling sites were established. Standard methods were employed in the collection and analysis
of water samples. The results showed that the arsenic concentration 0.01mg/L of each sampling
site does not exceed the standard limit of 0.02 mg/L for seawater set by the Department of
Environment and Natural Resources for toxic and deleterious substances in marine waters.
Constant monitoring in the area is necessary to protect and preserve its nature and continue to
support the economic activities of the people near the area.
Keywords: assessment, Mindanao, monitoring, pollution, preservation, seawater
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Abstract
The COVID-19 pandemic has given birth to various challenges affecting all kinds of businesses
distinctly. While the global economy rapidly changes, it has permitted environmental concerns
(e.g., conflicts concerning economic expansion, energy usage, and environmental degradation)
to come through each enterprise which has hindered long term economic progress. As the
Philippines being a green leader in ASEAN, small and medium-sized enterprises (SMEs) are
already changing their strategies and marketing models to adapt to this developing environment.
These factors had led to conduct this research which investigated SMEs' adaptation and
investment in ecoinnovation. Research questionnaire was prepared to identify each company's
consulting needs in the following 4 areas of eco-innovation: ecofriendly management, process,
product, and service including financial performance around region 4A-CALABARZON; the
responding enterprises were involved in selling products or goods (73%), and packaging services
(27%). While there are many ways to mitigate impact on the environment, safety, and health
throughout the entire process, there are three critical factors in realizing eco-innovation: change
in mindset, utilization of expertise, and advancement of technology. These theoretical views will
enable a business to become more competitive into investing in eco-innovation projects resulting
in the birth of ecologically friendly technology and products. Moreover, the results shows that there
is a significant increase in profit by investing in eco-innovations due to continuous and sustainable
cost-savings. The findings also suggests that the eco-innovators should have its own
ecoinnovation policies to determine the factors that potentially affects the company’s growth and
to avoid the possible risk.
Keywords: SMEs, COVID-19, Global Economy, Eco-Innovation, Financial Performance,
Innovation, Environment
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Abstract

Floodplain wetlands are sites of rapid carbon (C) sequestration and contain large soil C stocks.
Thus, there is increasing interest in those ecosystems as sites for anthropogenic greenhouse gas
emission offset projects, through preservation of existing C stocks or creation of new wetlands to
increase future sequestration. Here we show that in the globally widespread occurrence of flood
plain wetland, substantial methane (CH4) and CO2 emission reductions can be achieved through
restoration of water level. Modeled climatic forcing indicates that water level restoration to reduce
emissions has a much greater impact per unit area than wetland creation or conservation to
enhance sequestration. Given that GHG emissions in silted, degraded wetlands are caused by
human activity, they are anthropogenic emissions, and reducing them will have an effect on
climate that is equivalent to reduced emission of an equal quantity of fossil fuel GHG. Thus, as a
land use-based climate change intervention, reducing CH4 emissions is an entirely distinct
concept from biological C sequestration projects to enhance C storage in forest or wetland
biomass or soil, and will not suffer from the non-permanence risk that stored C will be returned to
the atmosphere.
Keywords: Flood plain; water level; impounded wetlands; climate change; Methane
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Ethics of Research: Decolonization and Indigenization of Ethical
Guidelines for Researches on Indigenous People,
Communities, and their Ancestral Domains
Ben Oliver D. Tutor
National University – Laguna
bodtutor@nu-laguna.edu.ph
Abstract
In 2012, the Philippine National Commission on Indigenous Peoples (NCIP), a government
agency created under the enactment of “The Indigenous People’s Rights Act of 1997,” issued
ethical guidelines for conducting researches and documentation on Indigenous communities (ICs)
and people (IPs), their ancestral domains or settlement sites, culture, and other resources. These
guidelines are now being challenged by differing approaches to research. The western research
approach has now become the dominant research perspective, and such does not always fit with
the indigenous worldview or knowledge system—possibly resulting in the entrenchment of
colonial approach and structure. This paper seeks to show the limitations of NCIP’s ethical
guidelines by looking at how they are patterned on the western scientific protocols. The limitation
assumes the vulnerability of the indigenous knowledge system and the risk of research
colonization. In fact, there is a need to modify NCIP’s protocols. This could be done by shifting
the researchers’ attitudes and decolonizing, indigenizing ethical standards and protocols for —
getting ICs and IPs’ consent, giving them the ability to control the research, and treating them as
research partners who can demand reciprocation.
Keywords: Indigenous people, decolonization, indigenization, ethical guidelines, research

The Impact of Science, Technology, and Society Course on Climate
Change Awareness of Tertiary Students Across Various
Programs in NU-Laguna, Philippines
Khristine L. Sandoval
College of Arts and Sciences, National University, Philippines
Laguna, Philippines
klsandoval@nu-laguna.edu.ph
Abstract
Climate change has been an issue long before the COVID-19 pandemic, which both affected all
types of people including the students. In connection with this matter, it is highly significant to
determine the understanding of these students regarding climate change awareness; this also
provides the basis of their scientific literacy. The study aims to investigate climate change
awareness among college students across various programs such as BS Accountancy, BS
Business Administration, and BS Psychology who participate in Science, Technology, and Society
(STS) subject. From the said programs, 218 students from the first term of academic year 20202021 of National U-Laguna participated in the study. Data were gathered and analyzed using
thematic analysis. According to the results of this study, there are five themes which provided
visible and revealing insights into the research questions. These themes were: (1) Importance of
Technological Advancement to Climate Change (20%), (2) Environmental Changes and Its
Effects (19%), (3) Responsibilities of the People Towards the Environment (15%), (4) Scientific
Literacy (9%), and (5) Continuous Climate Change Education (4%), with the exclusion of the
students with no reaction on the themes (33%). It is concluded that the STS subject led the
students to appreciate its connection to climate change wherein the students were also found to
see the future of their nation.
Keywords: Climate Change, Environmental Awareness, Pedagogy, STS, University College
students

Self-Efficacy, Self-Care, and Blood Glucose Levels among Patients
with Type 2 Diabetes Mellitus
Alfer R. Payot, Mary Joy R. Payot, Christopher A. Abellana,
Hannah P. Alegarme, and Rojaida S. Tabanao
College of Nursing, Midwifery, and Radiologic Technology
Misamis University
Abstract
Type 2 diabetes mellitus (DM) is a major social burden today. However, several studies show that
people with the condition can still maintain the quality of their lives because management primarily
pertains to self-care and self-efficacy. This study assessed the relationship between self-efficacy,
self-care, and blood glucose levels of patients who are diagnosed with Type 2 DM without serious
comorbidity and insulin injection treatment. This study used a descriptive correlational design, and
is conducted in Ozamiz City, Misamis Occidental. Ninety-six (96) respondents answered a
researcher-made questionnaire used in the data gathering. Levels of self-efficacy and self-care
among the respondents were considerably high. While self-efficacy did not affect their blood
glucose level, respondents’ self-care was related to their blood glucose levels. Thus, consistency
in self-care practices in managing blood glucose levels can lead to more positive outcomes of the
condition. The findings call for emphasis on the importance of health education on adequate selfcare practices among Type 2 DM patients.
Keywords: Type 2 DM, Self-Efficacy, Self-Care, Blood Glucose Levels

Disaster Preparedness Against Flood and Typhoon of High-Risk
Barangays in Cabanatuan City, Philippines
Lynett R. Bote1 , Lee Ann T. Manuel1 , Michael Angelo S. Rivera1 ,
Jocelyn P. Gabriel1, John Rey B. Quiñones1, 2,
1

Chemistry and Environmental Science Department, College of Arts and Sciences, Nueva Ecija
University of Science and Technology, Cabanatuan City, Philippines, 3100
2
Center for Environmental Research, Nueva Ecija University of Science and Technology,
Cabanatuan City, Philippines, 3100
Corresponding author: John Rey B. Quiñones, email: johnrey201334@gmail.com
Abstract

The City of Cabanatuan is located in the heart of Nueva Ecija and situated in the central plains of
Central Luzon drained by the Pampanga River. Due to its location, flood is the primary hazard in
the city which causes significant environmental and economic disturbances both in rural and
urban floodplains. Six (6) high-risk and flood-prone barangays are identified in this study, as they
are the barangays easily affected by the Pampanga River run-offs. The main purpose of this study
is to investigate the disaster preparedness of these high-risk and flood-prone barangays to the
threats and impacts of flood and typhoon hazards and their vulnerability towards such calamities.
Respondents include officials and residents of the high-risk and flood-prone barangays. This study
utilized the cluster sample and sampling procedure in identifying the resident-respondents. Both
descriptive qualitative and quantitative methods were used to illustrate the findings of the study.
Qualitative data obtained and used in the study are emergency task force, disaster management
plan and mobilization plan. Correlation method was also used to illustrate the relationship of the
demographic profile of the respondents to their past experiences and perceived risks of flooding
and typhoon. Allotment of calamity fund to sustain emergency response and conduct of trainings
and seminar were given to the barangay officials and residents to further prepare for disaster
occurrences. However, the study also revealed the absence of necessary equipment for rescue
operation which inhibits these barangays to sustain their emergency response. In addition, access
to potable water, food and medicines during calamity was limited and insufficient, and the
availability of evacuation centers were not enough to accommodate the number of residents. Due
to this, the high-risk and flood-prone barangays are not enough to handle the emergency
response of the residents. The study recommends to look for flood mitigation measures suited for
the residents of high-risk and flood-prone barangays.
Keywords: disaster preparedness, flood hazards, flood-prone barangays, emergency response,
calamity fund

Importance of AVIRIS – NG data in assessing the assemblage of
guilds of tropical trees over a climate gradient
Reshma M. Parmar, Amrita N. Chaurasia, Maulik G. Dave,
Sheshakumar Goroshi, N.S.R. Krishnayya
Ecology Laboratory, Department of Botany, Faculty of science The Maharaja Sayajirao
University of Baroda, Vadodara 390002, India.
Corresponding author: N.S.R. Krishnayya, email: email: krish14@gmail.com
Abstract
Generating large-scale field based guilds data for assessing tree species diversity, sorting and
distribution over tropical covers is difficult. In this study we combined field, and the Air-borne
Visible-Infrared Imaging Spectrometer - Next Generation (AVIRIS-NG) datasets of tropical covers
across climate gradient to develop precision maps of abundant tree species. Guilds datasets
extracted from these maps, and available R codes were used to assess guilds, and species
vegetation indices (VIs) response to climate gradient. Measured VIs (Photochemical Reflectance
Index, PRI, Chlorophyll/Carotenoid Index, CCI, and Normalized Difference Water Index, NDWI)
showed variability in the values both within and across species. Species CCI appeared more
sensitive to the gradient showing positive correlation with rainfall (0.81- 0.87) across sites. In
constancy in abundance weighted guild means of VIs revealed that gradient driven local and
regional species pools, their assembly dynamics impacted guilds functionality which can alter
forest cover potential. Gradient driven local and regional species pools, deciduous and evergreen
ones, their assembly dynamics, is indicative of tropical tree biodiversity feedback to the climate
dynamics.
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Social Impact Assessment of the Implemented Projects
of Mining Permit Holders in Region 10
Sonnie A. Vedra, Rodolfo B. Trinidad, Rafael J. Vicente, Edgar D. Castañares,
Rex C. Villaroza, Rex Anthony G. Buado
Mindanao State University at Naawan
9023 Naawan, Misamis Oriental, Philippines
Corresponding author: Sonnie A. Vedra, e-mail: vedrasonnie@gmail.com
Abstract
Mining is now geared towards sustainable development, of which, terms and conditions are
explicitly presented in the social development and management program. As such, this study is
conducted on 133 respondents in 9 barangays in two cities and 7 municipalities in Northern
Mindanao as a reflection for people affected by mining operations. In-person survey interviews
using a pretested survey questionnaire was used to evaluate the social impacts of the
implementation of the projects of the mining permit holders in Region 10 and to recommend
appropriate solutions for sustainable mining. Data were analyzed using frequency, percentage
and mean with the 5-point Likert type scale. Key findings reveal that almost all indicators set in
the SDMP as perceived by the respondents are highly organized and highly complied, while it is
fairly sustainable in all indicators for sustainability of livelihood opportunities. Thus, permit holders
in Region 10 are compliant on their obligations to the community based on the agreed terms and
conditions specified in the SDMP. To this, it is still recommended to do research and development
including baseline and profiling, consortium of stakeholders for research monitoring and
evaluation and capacity enhancement and trainings of stakeholders for alternative livelihood skills,
institutionalizing the multi-partite monitoring team, and strong governance (IP, MLGU, BLGU
leadership, and accountability).
Keywords: Organizational aspects, success and sustainability of livelihood opportunities,
Philippine mining, SDMP

Promoting Resilient Communities through Academe-Industry
Linkages: T.I.P. – C.I.P. Engagement for the Training
in Community, Engineering, and Ecology
Josefina Santos de Asis
Technological Institute of the Philippines-Manila
jdeasis.arch@tip.edu.ph
Abstract
Climate change adaptation and disaster risk reduction and management (CCA-DRRM) is a
pressing agenda tackled on the global scale by its inclusion in the Sustainable Development Goals
(SDGs). Locally, its importance is highlighted through mainstreaming in the Comprehensive Land
Use Plan (CLUP) and Comprehensive Development Plan (CDP) required from all local
government units (LGUs). The intent of this mainstreaming is to ensure that all LGUs will be
prepared to address and mitigate the adverse effects of climate change in their localities and
ensure that all future developments will be more resilient and will contribute to said mitigation.
However, some LGUs especially those with limited resources have yet to update their CLUP and
CDP and perform said mainstreaming. To address this gap, other institutions and non-government
organizations have spearheaded various efforts to contribute to the enhancement of resilience of
communities and their environments. In 2020, the Technological Institute of the Philippines (TIP)
in partnership with the Conservation International Philippines (CIP) provided consultancy services
for the “Training in Community, Engineering, and Ecology: Advancing Green-Gray Infrastructure
through Capacity Building”. This involved the development of training modules and its deployment
to key technical staff from relevant government agencies. Said training have provided
opportunities for LGUs to have a clearer understanding of the effects of climate change in their
localities and how to mitigate said effects given the resources that they have, thus, giving them
higher levels of preparedness and resiliency. This paper provides an overview of the processes
and learnings derived from said engagement.
Keywords: resilient communities, climate change adaptation, disaster risk reduction and
management, green-gray infrastructure, participatory planning

Perceptions of Food Vendors on the Proposed Single-use
Plastic Ban in Davao Oriental
Helina Jean P. Dupa, Alan Karl S. Gatdula, Robert Balusca, Gene Marc Tan,
Clint Laurence Dueñas, Romie Matangcas, Alfred Manlucob
Davao Oriental State University
Abstract
The swarming use of plastic bags in the cities that have been causing both health and
environmental risks prompted the national and local policy-makers to take action. This study was
intended to determine how food vendors of Martinez Subdivision would respond when the
singleuse plastic ban will be implemented in the entire province of Davao Oriental. Previous
studies focused on either the single-use plastic ban or the perception of people on single-use
plastic consumption but not on the perceptions of food vendors towards the proposed single-use
plastic ban. This study utilized a non-experimental quantitative design. A total of 47 food vendors
from Martinez Subdivision were chosen to participate on the survey using simple random
sampling method. Results revealed that food vendors were aware of the single-use plastic ban in
Davao Oriental and were ready to accept the implementation of the proposed ordinance. The food
vendors were found to be outcome-based oriented, showing their adherence and support to the
law. Anchoring on the Nudge Theory (2008), the food vendors were being optimistic on what the
proposed ordinance can contribute to the environment and to their business as well. Furthermore,
it is their way of showing their support and adherence to the anticipated regulation. However, as
this study cannot generalize the whole population, it is recommended that there should be gradual
implementation of the ordinance with proper dissemination of policy information and its underlying
benefits to the constituents.
Keywords: food vendors, single-use plastic, Davao Oriental, Nudge Theory, outcome-based
orientation

Climate refugees under International Law: A critical analysis
Anirudha Choudhury & Prateek Mishra
KIIT School of Law, Bhubaneswar, Odisha, India
Abstract
One of the biggest challenges, which faces the mankind today is an issue, which has not been in
much focus by the international community, but it needs immediate attention and focus. This issue
pertains with the plight of climate refugees under International Law, who have unfortunately no
legal protection under any regime, including Article 1 of the Refugee Convention, 1951. This issue
has arisen, because in the earliest jurisprudence of the definition of refugees the idea of climate
refugees existing was never a reality because of the Convention’s idea and scope of what
constituted an act of persecution. However, the problem of these refugees has become a real
issue in the last few decades, as scientists throughout the world have argued that with climate
change become a harsh reality, and urgent steps must be taken by the mankind to save mother
earth. However, it is also a reality that millions of people are becoming refugees every year,
because of climate induced reasons, including rising sea-levels, desertification, sinking island and
so on. The plight of islands like Maldives and Tuvalu, which are on the verge of disappearing in
the next few decades, because of rising sea levels has been very well documented. Yet there is
no comprehensive international legal framework to protect the interests of environmental
refugees, and it would not be wrong to say that these people have nowhere to go. The
accompanying paper would clearly highlight the problem of climate refugees and how many
countries are facing the danger of generating such refugees in the long run. The paper would also
argue as to what legal framework and regime can be created or changes brought about in the
refugee convention to protect these people in the long run.
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