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Greetings. It 18 my pleasure to welcome vou to our latest 1ssue of Research
Updaie, In this issue, themed “Biodiversity and Environmental Conservation”,
we highlight our researchers' efforts in the field of natural environment and
creosystem, Biologieal diversity is considered as one of the niche areaz of our
university's regearch and development initiatives.

Biologieal diversity or biodiversity is regarded as the vast vange of life forms
and natural marvels. This ecologieal process and its impacts of human beings
formed bhiodiversity that evolved hillions of vears, Moreover, it develops
the systems of life which we belong to and depend upon. Biodiversity plays
such an important role that it is crucial for us to conserve our rich natural

environment. 1t 1s imperative that through our research., we highlight the
magnitude of ecological svetem and its impacts on our lives, Therefore, we strive to preserve the natural
cnvironment by sustaining this diversity.

Much of our lives depend on biodiversity as it provides us with oxyeen, food, water, sources of medicine,
shelter and natural energy to power our lives. Loss of hiodiversity may have a detrimental impact on our
lives, income and may result in human migration, This s apparent as biodiversity augments ecosvstems’
I'E‘Hilli‘f'll:'f' A5 TNors H[]l‘ﬁ"‘li'!‘_‘-: iﬂ [ht‘ I"!I".'il'ii'rlll'li'f'lT "v".-'“ll]i'! !'Il” ih‘:Ei“_‘ EERRA] li:lf1|l_i',-;{{".'-'- o []‘IE' t‘]l\r"“'l]lih‘ll‘l‘l‘l, :"~'L||'l|-| AL
tamine, drought, global warming and other disasters. Particularly, the genetic vamety of plants. insects
and microorganisms provides constant supply of agrarian ccosyvstem that would ensure ample source
of food for future generations. Hence, 1t 15 vital that we emphasised in maintaining a well-balanced
sV HLET that will .-::sf'w,_fll'fn'il the constani .'~'115|[1|}.' chains of precious E_ﬂ'niu;_!_'-. AYshem that would he

impossible to restore,

All the research endeavours exhibited in this 1ssue will undoubtedly enhance ouwr comprehension on
biodiversity and their impacts, To our rezearchers who contributed 1o this issue, my appreciation for
vour tireless efforts and 1 congratulate yvou on yvour dedications to promote biodiversity, 1 sincerely
hope that the research projects presented in this issue would encourage and inspire more scholarly
discussions that will ultimately proserve our rich biodiversily and the natural environment,

Thank vou.

Prof Dr Kopli Bujang

Deputy Vice Chancellor (Research & Innovation)
Urniversiti Malaysia Sarawak
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HIGHLY ACTIVE HETEROGENEOUS NANO-CATALYST
SYNTHESIS FROM TROPICAL BIODIVERITY ABORIGINAL
SEASHELLS FOR JATROPHA BIODIESEL PRODUCTION

Researchers: Abu Saleh Ahmed, Reddy ANR and Sinin Hamdan
Facultv of Engineering, Universitt Malaysio Sarowalk, 84300 Kota Samarahan, Sarawak, Malavsia

The particle s1ze of the catalvst 15 one of the most important factors for their catalytic activity. In

this studyv a highly active heterogeneous caleium oxide (Ca()) nano-catalvst with a diameter and

surface area of 66=7Tnm and 90.61 m*/g, respectively, was synthesised from Polymedosa erasa (P. erosa)

seashells through a calanation-hyvdration—dehydration technique. The nano-Ca() catalvsis impact

was investigated in a two-step transesterification ol triglveerides from crude Jatropha ol (CJO) as

a biodiesel along with other reaction parameters such as catalyst concentration, reaction time and

methanol to o1l ratio. Fourier transform infrarved (F'T-1R) spectrogcopy, transmission electron microscope
(TEM). X-ray diffraction (XRD) and Brunauer-Emmett-Teller (BET) spectrographic techniques were

utilized to evaluate the Ca® nano-catalyst spectral and structural characteristies, The effects of the

transesterification parameters on reaction kinetics and Jatropha biodiesel (JB) yield were analysed by

emploving a three-factor-five-level response surface methodology (RSM) model based on a full factorial,

two block, central composite design (CCD). The adequacy of the predicted model was verified, and a

98.54 % J B vield was reported at optimal parametric conditions 1.e., 0.02:1 (w/w) catalyst eoncentration,

133.1 min reaction time and 5.15:1 mol. of methanol to the pretreated oil, An ave, of 95, 8% JB vield was

obtained from the catalvst reusability up to the sixth evele, Fuel property test results of J I3 were found

to bee highly commensurate with the biodiesel standard EN 14214,

98.54 %% Biodiesel Yiekd G e i
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Frgure 1 synthesi= Mann-Cald from Seashells for Efficwnt Producton of Jateaphs Baodiesel.



EVALUATION OF MULTIXENOBIOTIC RESISTANCE
(MXR) ACTIVITY ON Rasbora spp. IN SARAWAK.

Researchers: Clhiung Hung Hui, Lee Kui Soon, Badiozamean Sulaiman and Wee Boon Siong
Faculty of Resource Science and Technology, Universitt Malovsio Sarawalk

Many

multixenohiotie

aquatiec organisms are eguipped  with

(MXR)
allowing them to thrive and reproduce in polluted

resistance mechanizm
watersexposedwithnatural toxinsoranthropogenic
contaminants, Such mechanism 12 analogous to
multi-drug resistance phenomenon observed in
mammilian tumour cell hines tolerant of anti-
cancer drags. MXK has been attributed primarily
due o the elevated expression of transmembrane
P-glyveoproteins (P-gp) which funetion in an active
expulzion of a wide varviety of structurally diverse
endogenous and environmental toxicants. Twao
major household contaminants with significant

efferts towards the agquatic system are silver

nanoparticles and phthalates. Since  surface
epidermal tissues are considered the largest
organ with constant CHpOosure Lo the agueous

environment, it 15 very well suited for MXR study.
The genus Roasbora 1= recogmzed as the most
species rich genus in the sublamily of Danioninae
with its geographical dispersion ranging within
Asia, covermg the Indian subcontinent, southern
China, Southeast Asia. Its habitats
among moderately fast flowing waters 1 forest

and are
stream to major river drainages. Hence. in this
study, locally found Rasbhora spp. of the Cyprinids
family are emploved as models for evaluating the
ccotoxicological effects and synergystical potential
of either single or binary mixtures using MXR
activity as an endpoint. Thus far, several ATP.
hinding cassette coding sequences have been
igolated and identified from Rasbora sarawakensis
{Roberts, 19&4),

pstablishment of epidermal tissue culture to serve

Effort 15 also underway far the

as a model for evaluating MXR activity in these
fishes, With the increased rate of urbanization

and industrialization in Sarawak, 1t 15 considered
essential toestablish such data for the evaluation of
complex environment toxicants on the survivability
and reproduction of local fish species.

This research was supported by the Ministry
of Higher Education through  research
FROGS/ASGOSOS) 1148/ 2014(15) ani
permil from the Sarawal Forestry Depariment
NOCD 807 4 4(Jld 13)-178 and park permit oo,
126/ 201 6.

grant
AT
N

Fioure 1 Tmupe ol a Rusborg sarieabensis

captured at Matang Wildhife Centre.

Figure 2: Primary vpidermal Fissue ssolate

fram Roshora saroicakensis,



AN OVERVIEW OF AUTOMATIC DEFECT CLASSIFICATION
(ADC) IN SEMICONDUCTOR INDUSTRY

Researchers: David Chua Sing Note!, Sharon Voon®, S, Mohamaddan’, and Nicholos Kuan Hoo Tien!
"Facwlty of Engineering, Universiti Malaysia Saraiwalk
“N-Foab Saraweal Sdn. Bh.

An automatic defect elassification (ADC) for wafer inspection in semiconductor industries 1s referring
to a svatem whereby varies defects can be automatically classified into multiple categories according to
its pre-defined defect groups. These defect groups are segregated in a form of visual distinetions, The
application of the ADC svstem 1n semiconductor industry has become increasingly popular than ever due
to its relatively high values as o tool in vield analvsis and enhancement field. It is often being deploved
in selective in-line process steps such as post lithography steps. Its rgorous application at each in-line
process level is rather prominent as compared to outgoing post processed steps. A lot of studies are done
on the apphication of inline ADC svstem but the application of the ADC on outgoing wafer inspection
(post-fab environment) has been very limited and rarely found in literature. In general, wafer inspection
process is carried out in 3 stages; defect detection, defect review, and defect classification. Once the
defect 1s accurately elassified, the analysis of specific defect trends can then be performed. Otherwise,
the efficacy of analysis is poor which indirectly translates into an increase in cost of integrated circuit
(1C) manufacturing. The advantages of the ADC include higher throughput, earlier detection that
swiltly prompts to process excursion (preventing {tom continuous processing), human variation is kept
At minimum, accurate, consistent, larger sample size and reduced resource overhead, The importance of
the ADC 1z however marred by the cost incurred especially for a short term investment, Other concerns
imelude multiple inspection systems of different suppliers and models (can post probilems to tool mateching
as it requires matching of inspection tools for both inspection and imaging optics), insufficient key defect
examples, defects associated with the erroneous in elassification due to recognition, and setting up
classification and learning takes time, In overall, the ADC 15 still deemed ag necessary especially for
larpe scale wafer production.

Figure 1 Example af insgrectn toal and AT Figure 2: Example of CMP defect in wafer®

* Courtesy of X-Fab Sarawak Sdn. Bhd.



DIVERSITY OF POLYPORALES IN
KUBAH NATIONAL PARK

Researchers: Mohoamad Hoasnol Bodtwssan and Sepiah Muid
Fien |'.l'_'-' l-',". Fesource Screnee and Ty l'.lll.'il.llll.i_'_;_'.', [UTniversit! Molavsia Sorawalk

A ET ?'|||'I|‘I;'_i of the arder |'|||_".'|||u':||lﬂ_-- are AMmong
the most important wood decomposers and raused
peonomie losses by decayving the wood 1n standing
trees, logs and in sawn timber too. Despite their
importance within ecosyvstems. Folyporales are
often overlooked. As o result, the taxonomy and
diversity of Polvporales are very poorly known
compared with the majority of the other organism

prosents in ferest ccosvetem, Thus, in order to

understand  the diversity  of Polvporales, the
knowledeeof their distribution and association with
all orgame and morvganie substrates are es=ential.
Diversity and distribution of Polvporales in Kubah

Mational Park

hasidiocarps from trunks, branches, exposed roots

wias nvestigated by collecting

and soml. A total of 33 basidiocarps belonging o

(v familics;  Polvporaceae, Ganodermatacene,

Fomitop=idacease, Hyvmenochaetaceae and

Meripilaceae were recorded, Tros estimated that

the Kubah

more species can be obrained

s _'|,_|'|_-| PN S Lr.'."f.'-lr:_.'.“--: va e il

the common = Peles t I'-.'II'III:I'I'I'I.l.

National Park and therefore, more species are
expected to be encountered if more frequent and

recular collections are carrmed throughout the

vear. Continuous and long-term research necds

to he undertaken for a better knowledge and

understanding of the Sarawak macro funpal
diversity.
This research was supported by the Research

Aceulturation Grant Scheme (RAGS) No. E14095
FOT7 69 1044/2013(11).
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TRAILING BORNEO’S SECRETIVE PEAT SWAMP
CROCODILE, Tomistoma schlegelii: DISTRIBUTION,
HABITAT USE AND MOVEMENT PATTERNS

Researchers: Indraneil Das, Anthony Pine, Adam Kaeser and FEnglamat Lading

Irstitute of Blodiversity and Environmental Consercation, Universiti Malavsia Sarauial

This is an exploratory research project, focused on Sarawak’'s peat marsh forests and rivers in search
of one of the rarest and least understood species of crocodile, the Tomistoma or Malavan False Gharial
{ Tomistoma schlegelii). The project emplovs newly-developed approaches in sonar and radio-telemetry
to locate and track crocodiles in areas where they would otherwise be elusive to humans. Through the
use of sidescan sonar, this project will also give an in depth look into the subaerial habitat structures
and composition of peat swamp forests, rivers and marshes, With data acquired from our underwater
somar imaging, we will be able to map eritieal habitat, providing important three-dimensional habitat
maps that can be used to explore. manage and conserve these aquatic ecosvatems in the future. Through
the use of VHE transmitters on captured Tomistoma, our project will provide the first glimpses into
movenment patterns and habitat used by the species in Sarawak. Findings from this project will provide
a new and improved understanding for the distribution and ecology of the species. Alongside partnership
between Universitn Malavsia Sarawak und the Sarawak Forest Department, this project aims to create
a loundation for future work that can contribute to further research, exploration, and conservation in
Sarawak.

This research was supported by the National Geographic Society, through research grant GL/TOIY
NATGEQ/ U1/ 2016,

Frgure 1: The Malavan False Gharal, Tamestomea sehlesel

un tnhabitant of Borneo's peat swamps



ECOLOGY AND DIVERSITY OF THE HERPETOFAUNA
OF SECONDARY AND LOGGED FORESTS OF PELAGUS,
UPPER BALEH AND ULU BARAM, SARAWAK

Researchers: ndraneil Doz, Pul Yong Min, Adi Shabrani Mohammod Ridzuan and Mohamod Paisal Wahab
Institute of Biodiversity and Environmental Conservation, Universiti Malavsia Sarcwak:

This three-yvear project analyses life history and distribution data {or the herpetological fauna of sites
in central and northern Sarawak. The primary objectives are 1o evaluate gross habitat use. as well as
fine microhahitat uze by the local herpetofauna, as well as evaluate species richness and diversity of
amphibians and reptiles at these sites prior to the construction of hvdroelectric power dams, expected

Lo be operational around the yvear 2019,

Habitat disturbance is known to affect biodiversity in many taxa. Amphibians particularly are sensitive
le environmental change, and studies have demonstrated the effect of anthropogenic disturbanece
on populations. Several ecological traits within amphibians are vulnerable to landsecape change.
including reproductive strategies. We investigated how guilds of frogs vespond to different degrees
of disturbance, using proportionate canopy cover as a sarrogate for disturbance and reproductive
modes within lowland dipterocarp forestz, Vizual and Acoustic Encounter Surveyvs along transects
were conducted and a total of 17 species, exhibiting 14 reproductive modes recorded. Sites with low
species richness showed fewer reproductive modes, These lindings suggest frog species richness
and guilds are distributed according to habitat preferences by individual species. Anthropogenic
disturbances may create additiwonal breeding sites. which may be utilized by human-commensal
species. Environmentally sensitive modes. such as phytotelm breeders, oceur only in forested
habitats. These resulis ALEEeEl that conservation |-l:|r'|.-‘ should attempt al |!1flir1[;li|1it1g hahitat

heterogeneity in owrder to prescerve both species and representatives with unique ceolopical traits.

This research was supported by the Sarawalk Energy Berhoad Hydropower Environmental Sustainabifity

Program, through research grant number GLAIOSER /20147 02(03).

Figure 1; The Harlequin Tree Frog (Rhaeophioras pardalis), fegure 2 The Malovan Flat-ahelled Turrle (Notoehelvs

a rhacophorid that breeds in standing waterbodies platynotal, an inhabitnnt of Iwland streams.



REMOVAL OF HEAVY METAL CONTAMINANTS USING
ZIRCONIUM-BASED FERROMAGNETIC PARTICLES

Researchers: Lim Soh Fong and Agnes Lee Yung Weng
Faculty of Fngineering, Universit! Malayvsia Sarawak

Heavy metal contaminations in wastewaters is one of the major problems worldwide imposing serious
threat to human health. Among several treatment technologies applhied for heavy metals removal.
adsorption process has been explored widely and magnetic particles have provided unique advantages in
due course. In this research, zirconium-based ferromagnetic particles are explored as a potential sorbent
for adsorptive removal of contaminants mainly divalent heavy metal 1ons e.g. Cu?, Zn*, and Cd*. The
metal selectivity properties of the sorbent were studied and evaluated from the distribution coefficients
ol a serics of divalent metal 1ons, This zivconium based ferromagnetic particles consist of zirconium-
iron oxide compounds which are synthesized by co-precipitation technigue of both ferrous and ferrie
materials in zivconium sulfate solution. The fabricated particles have excellent ferromagnetic property
which enabled them to be easily recovered by magnetic separation technology after decontamination
of heavy metal 1ons, which overcomes the disadvantage of separation difficulty of common powdered
adzsorbents (as shown in figure below). The interaction characteristios between the heavy metal ions and
the ferromagnetic particles were elucidated by various instrumental analvses such as Fourier transform
infrared spectroscopy (FT-1R). particle size analyser (PSA), and scanning electron microscopic-energy
dispersive X-ray (SEM-EDS). All kinetics and equilibrium studies of the heavy metal 1ons removal using
the ferromagnetic particles were performed in bateh mode. The experimental and instrumental analyses
have validated that the lerromagnetie particles are able to remove Cu=", Zn~, and Cd** from aqueous
selution.

This researcln was sapperted by the Universind Malavsia Sarawak theowglh Special Gram Scheme (FO2/8pGRAT408/16/5).

(k)

Figure 1 Adirconium-based Ferromagnene Partcles



THE ROLE OF MANGROVE HABITAT HETEROGENEITY
IN SHAPING THE BIRD ASSEMBLAGES

Researchers: Jovasilan Molhd-Azlan

. Richard A, Noshe

and Michae! -f. Lawes

Fuculty of Resourece Science and Technology, Universiti Malavsio Sarawak

Research Institute for the Envirenment and Livellhonds, Charles Erorin Unecersity, Australio

Lhe
threatened habitats in the world as thes

:"-Iik[‘ll_'.'l'l."".'l.‘ erosystems  are among Imk=1

are
under severe land use pressure throughout the
world and Australia s no exception. Mangroves

canstitute the characteristic vegetation of the

ntertidal  environment on  sheltered  tropical

and subtropical eoastlines. Understanding the

ecological importance of habitat tyvpes 1 necessary
to conserve mangrove hird species. We examined

the role of mangrove habitat complexity in

determining the richness of avian mangrove

dependent species (MDS) and interior species.
overall bird species richness and densitv. Although
only a few bird species are confined to mangroves,
the bird community can be spatially and trophically
complex. In peninsular Malave,  where  the
richness of mangroves 1s comparable to Northern
Australia, 47 terrestrial bird species excluding

aerial hunters and waterbirds were recorded,

with six bird species resiricted to mangroves In
Darwin mangroves of Northern Australia High
species richness (overall and MDS) and density in
the mangroves was associated with plant species
richness, the density of the understory and food
Furthermore., habitat

resource distribution.

heterogeneity rather than pateh area per se was a
more important predictor of species vichness in the
mangroves, These r'ltu'||1‘-.f_{.- stress the ilt‘|;mr'1;!11['L'
of hahitat diversity and quality to the diversity
and density of birds in mangroves. Thus, habitat
mangroves 15 a  erucial

heterogeneity  within

pateh  characteristic. independent of mangrove
patch size. for maintaining diverse avian species

assemblaces.

Wenliod-

Izfan Juvasilan was supported by Ladversin
Melenevia Sarowak  (UNIM [.\.l.-l. .IIJrl"l'l'.\lrn"l of .I'I.I'I!"_:.'I.Il.l"

Educarion ¢ MOHE rand an ARC researclgrant LPOGOTH Y

Figure 2 Sonneratia Nowers are

frequented by many
misctariverous birds. Image showing Sonneradia albo being

inundated by high tide near Nighteliff maneroves

Figure 1: The dense but low in plant diversity attract mans
mangrove speciali=t birds (o undisturbed Torest patches. The
imags lustrates Rhizophora atvlose stand in near

Frances Bay

Red-headed Honeveater (Myzomela ervthrocephalal

probing of the flower of Brugurera exarisfala in the manprove

arens of Darwin.



BIODIVERSITY: THREATS AND CHALLENGES

Researcher: Prashanth Talwar
Fracwltv of Cognitive Seiences and Human Development,
Lhifverstti Malavsia Sarawalk

Biodiversity 1s the diversity of species and ecosvstems and the ecological processes. Ecosystem processes
are driven by the number of species in an ecosvstem. One of the biggest challenges to researchers 1s
understanding the different species on earth. Example cats belong to Felidae family but differ in their
size, colour and breed. Persian cat looks different from Siamese cat duc to genctic biodiversity. Another
aspect of biodiversity is interaction between species in the ecosystem. Diverse variety of vegetables
provides food to animals and humans. Some medicines are made from herbal extracts Lo cure diseases.
Due to human activities such as polluting the environment and killing rare species, these are major
threats to hiodiversity. Other factors include climate changes, These threats have put a serious strain
on the diversity of species on Earth. According to the International Union for Conservation of Nature
(ITUCN), globally about one third of all known species are threatened with extinetion. Environmental
conservation is the only selunion to extinetion. which nurtures the goal of making life more sustainable for
human race, Many peeple think that only governments should do something to conserve the environment.
This 15 untrue. Every single individual can protect thiz planet from pollution. For cxample. batteries
are dangerous for the environment i thrown away, unfortunately only a fraction of these batteries sets
to be recveled. Trees are our source of oxvgen and we cut them down instead of replanting them. If
every person planted a tree. life would improve significantly. The air would be eleaner; the number of
Lrees would got back to normal. Taking care of the environment should be cvervone’s responsibility to
conserve the planet for the IL':t‘I]E'l'IlTi”'I".H Lo COme.

Figure 1: Bornea dazz 2006 Tree Planting Ceremoeny Figure 2 RAFFLESLIA 1N BLOOM NOW! Muayv-2016



SAGOMCHAR: A VERSATILE AND ENVIRONMENTAL
FRIENDLY MICROWAVE-INDUCED BIOCHAR

Researchers: Rafeah Wahi', Sharifah Mona Abdul Aziz Abdullah’, Zainab Npain!
Sinin Hamdan', Nur Fakhirah QurrateAin Zuhaidi’
'Faculty of Resource Science and Technology, *Center for Pre-University Studies, "Foacultyv of Engineering,
[niversetl Melavsia Saorawak

Continuous, improper digposal of =ago bark waste could create environmental problems such as soil
and air pollution. Thus, an efficient, systematic and environmental friendly utilization of sago bark
waste 1s urgently required. Our research aimed to utilize sago bark waste by turning it into biochar,
which i1s highly in demand as feedstock for wastewater treatment and agricultural applications. In our
work, biochar was produced via microwave carbonization of sago bark waste in the absence of oxvgen,
at signmficantly reduced temperature and residence time compared to conventional carbonization,
Microwave carbonization is time, cost and energy saving, as well as environmentally acceptable means
for biochar production. By using microwave pyrolvzer, complete carbonization of zago bark waste was
successfully achieved n only four minutes, at less than 100 *C pyrolysis temperature. The biochar
obtained was named SagoMChar, and is a potential low grade fuel material (heating value 25.99 M.l
kg), precursor for activated carbon and soil amendment to enhance plant growth.

This research was supported by the Ministry of Higher Education through PRGS/
TRO4{(1)/ 1268/ 2015(02) research grant,

ooy o MO M AR

Figure 1. Sago bark waste was converted it ochar

(SagoMChar) vin microwave carbomzation



SAGOMOIL: MICROWAVE INDUCED BIO-OIL
FROM SAGO FIBROUS WASTE AS ALTERNATIVE,
ENVIRONMENTAL FRIENDLY FUEL

Researchers: Rafeah Wahi, Sharifoh Mang Abde! Aziz Abdullah-, Zainah Ngaind', Sinin Hamdan|
Nur Ruafifrah Hosli', Svamile Aimi Yahaya

Faculty of Resvuree Science and Technology, -Center for Pre-University Studies, 'Facalty of Engineering,

Cinrversitn Mealavaio Suerawalk,

The use of agricultural waste as renewable energy source i1s of growing importance in respond to the
great demand of energy, the depletion of fossil fuel and the environmental concerns due to the use
of fossll fuel and overabundance of agricultural wastes, In this study, sago bark fibrous waste from
sago flour processing mill was used as feedstock to produce bic-oil (SagoMol) via microwave pyrolysis
technology. The prodaction of SagaMail 15 energy and cost saving, with 30-times faster pyrolysis time
and 50 lower pyrolveis temperature 1n comparison Lo convent ional pvrolvais, SapoMoll has a heating
value higher than sub-bituminous coal at 21.99 MJ/kg, and significant phenol and phenolic compound
contents, SagoMnoil 1s alzo more envivonmental [riendly compared to conventional bio-oil, with no content

ol carcinogenic polyaromatic hyvdrocarbon.

7

TKOO1)/ 1268/ 2015(02) research grant,

is research was supported by the Ministry of Higher Edueation through PROS/

Freure 1; Part of our research team with Daiuk Die Abua
Fakar bin Mohamad Diah, Deputy Mister of Seienee,
Technology and Innevation during INTEX2016



WHOLE GENOME OF CHARLIE I: GENE OF A PROBOSICS
MONKEY (Nasalis larvatus) FROM BAKO NATIONAL PARK

Researchers: Ramiaoh Zainudind, Nur Aida Md Tamrin', Mohd Hanifl Riduan’,
Yuzine Fsa® and Mohd Taddin Abdullah”
Faculty of Resource Science and Technology, Universiti Malaysio Sarawak. “Universitt Putro Maloysio, Hnstitul
Penyvelidifan Kenvir, Universitt Malavsia Terengganu

The Proboscis Monkey (Nasalis lorvatus) or long-nosed monkey is an endemie species to the island of Borneo
in Southeast Asia and considered as a flagship species that acts as an icon or symbal for a well-defined habivat
and environment. Proboscis Monkey have several unigue and rare morphological, biological and behavioural
traits that make it worthwhile as a candidate 1o have its whole-genome sequenced and documented. Studving
Proboscis Monkey's genes especially the ones related to the diet preferences (since the monkey is very
specialized in its diet) will give many new insights towards the endangered species. Recent next-generation
sequencing (INGS) technology has made whole-genome sequencing a lot easier with aceurate results. Thus,
an adult male Proboseis Monkey from Bako National Park Sarawak. called Charlie [, named in honour of our
provious UNIMAS Deputy Vice Chanecellor (Research), was sequenced. The first draft genome of Charlie |
was suceessfully sequenced and assembled using NGS platform wiath 290-fold coverage genome. The reported
coverage and assembly statistics commensurate to those of previous suceesstul draft genome of other species,
This whole genome shotgun project has been approved and deposited at DDBJEMBL/GenBank under the
accession DMHXOO0000000, There are 738 genes that are unique to Proboscis Monkey and 114 and 210 genes
are shared with human and ape respectively, There are some deletions of nueleotides for the taste receptor

genes that might explained for 1ts adaptation to the harsh food resources 1n the wetland of Bako., Sarawak,

This research was supported by the Proboscis Genome Project, Universiti Malavsia Sarawak
(PR prajects for Nur Aida Mohd Tamrein, Mohd Haniff Riduan, Madinah Adrus: MSe research for Ho Licia,
Maoharmad Kambi and Millawati)
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SARAWAK WILDLIFE CORRIDORS: MEETING THE
ASPIRATIONS OF FUTURE GENERATION

Researchers: Jededioh Brodie!, Jason Hon

& Mohd .

zlan Javasifon

Prepariments of Zoology & Botany and Biodiversity Research Cenire, Universiiy of British Columbia, Canada,
WWEM Sarawak Conservation Progeam, Kuching, Sarawalk,
Faculiyv of Resource Scienee and Technology, Universiti Malavsia Saroal

Wildlite

cons=ervalion.

corvidors  are  essential  for  long-term

Moo=t

protected areas are seattered and too small on ther

national  parks and  other

own o support viable populations of large animals.

Fven though Sarawak boasts the highest number of

protected areas in Malayvsia and hasseveral important,
large protected arens. each of these places s too small
on its own to support populations of large wildlife
species into the future, Therefore, 1t 1= important
that amimals, cspecially  species  of  conservation
importance. are able to disperse among parks in
order to find food and mates, avoid inbreeding, and
shift locations in response to climate change. Wildlife
corridars facilitate Lhi dispersal, and ean prevent
wildlife

1=alated  n

populations  from  becoming  increasingly

protected  area, which could lead to
extinction and the loss of 2ome of Sarawak's world-
renowned hindiversity, We have analvsed the habitat
selection of several Protected and Totally Protected
wildlifie species in Sarawak and surrounding areas
using camera trap data and metapopulation models,
Our goal was to identify the most important wildlife
sSarawak —the that contribute

corridors 1 TS

the mast to preventing extincetions, Our analysis
shows that the most important dispersal eoute s
between Kayvan Mentarang and Betung Kerihun in
Kalimantan., Protecting intact forest habitat along
that route would greatly enhance wildlite persistence.
Clur camera trapping result suggest that the Hose
Mountains in Sarawak are a verv important wildlife
area, with mammal diversity and abundance among
the highest anywhere in Malaysian Borneo, Gazetting
Batu
Parks remuainz a eritical priorvity. Other important

Sarawak

the Hose Mountams and Laga National

corridors in are those connecting the

Hose Mountaing o Betung Kerithun and connecting
Gunung Mulu, Ulu Temburong, and Usun Apau to

Kavan Mentarang, Protecting the corridors that we

identifv as the most important will greatly reduoce
the chanees of extinetion for wildhfe, and showease
Sarawak's commitment to long-term conservation
based on the best-available science, Additionally. 1t
will help to meet the Sarawak Government's target of
achieving 1 million hectares of Totally Protected Area
in the State and meet the ohjective of Heart ol Borneo

Tri-National agreement

This prafect was supparted by NRGS /S TOST 201 30001 )
& FROS (99072013131 71/72018), Iea Wild,

Mohamad  bin Zoaved  Foundation.  WILMAR
Internationad, the Denver Zoological Foundation,

Panthera, the Natural Science and Engineering

Research Cowncedd, wnd the Canadian Foundation for

Tnnavation.

Frpure |

Predicted dispersal poutes for wildlife moving
house, Usun Apau National Park and Kavan
Mentarang National Park, hased on cirewit theory alorithms.

between th

Yellow are areas that many animals will travel thorugh,

while hlue are arens that few animals will use



BORNEAN ORANGUTANS Pongo pygmaeus PLANTERS
OF BIG TREES IN TROPICAL RAINFOREST

Researchers: Jovasilan Mohd-Azlan!, Tracy Pail!, and Sundar Silang-

Faculty of Resource Svience and Technologe, Universits Malavsio

‘Biodiversity and Conservation Department, Protecied Areas and Blodiversity Conservation Unil, Sarawial

Forestry Corporation

Orangutans {(Pongo pvemaeus), with a wide

distribution  across Borneo  and  Sumatra,

are naturally limited to tropical rainforest,
Orangutans have been reported to utilize more
than 500 species of plants. The diet breadth of an
orangutan 1 wide and they can consume more
than A00 tvpes of fruit available in forests, Thes
are also known to forage on cultivated fruits such
as durians, figs. rambutans and mangoes. They
may play animportant role in dispersal of seasonal
tropical fruits in the wild. Seed dispersal and seed
dizsemination, which contributes to the spatial
dynamics of plant populations, is important n
forest ecology. The association of frugivory and
seed digpersal has been consistently linked and
theoretically framed on the wdea of coevolution,
Adult vrangutans may travel from 300 m to
S00m per day, with a home range of over 6 km,
Primates are important seed dizpersers because
of their varied diet and their ability to travel far
which leads to ligh dispersal dizstances. These
funetions are crucial in many of the degrading
Bornean rainforests. A prelimimary study o
investigate the efficacy of Northwest Bornean
Orangutans (Pongo pyvemacus) as seed dizspersers
and predators was conducted in Matang Wildlife
(lentre., Kuching, Sarawak from November 2012

ta April 2013, Three adults and three juvenile

captive oranpgutans were led with nine species
of locallyv-available [ruits, Approximately 1.5 kg
af fruit was given once daily during the study
[JE‘I'I!H’[. S!‘E'd.‘ﬁ ﬁ'(l”'l ."QEE_"n'E_'fl r‘{]['i_'Ill matter were
collected  and  tested  for L{I_‘i'l]lil'l.’ﬂililll. Three
species of small-seeded plants germinated while
two medium- seeded E'lls'mlra did not. The seeds
from the other four spemes were damaged and not
tested for germination. Fruit and seed-handling
behaviour was also ohserved. A broad range of
fruit-processing behaviour such as swallowing,
spitting and masticating allows the orangutans
to be both seed disperser and predator towards
some large-seeded and small-seeded fruits. The
morphological characternstics of seeds and ape of
oranguians appear to influence the fate of sced
dispersal, This preliminary  rescarch  suggest
that orangulan plays an important role in forest
dyvnamics and regulation where the absence of
this species in tropical rainforest may limit the
regeneration and dispersal large seeded trees
which in turn may alter the species composition
of regenerating trapical rainforest.

This  research was supported by Sarawak
(NCCD.B07 4.4 [-Jld 8]-75:
262/ 2012). Mohd-Azlan Javasilan was supported
by the NROS-T087/2013(01) research grant.

Forest Department

Figure 1 Orangutans are important seed
I|'|.-:EII‘|"-CI-|'-: m 1|'-':-!"|I"I! |':':'."'I|"-I".-'-'I w hirre ||'II'I|'
HEVICes 1In liaresl |'|';_".IgII|Il'iZ'I 15 % |1i1| -E':‘-'EII'I'iiI :'\' n

degrading tropieal ranfores



ANTHROPOGENIC DEVELOPMENT IN RIPARIAN ZONES

Researchers: Darrien Mah Yau Seng and Xuan Yuan Wong

Faeullv of Engineering, Universiti Malavsia Sarcalk

Based on the concept of reaction norms (phenotvpie plastoty), this study investigates human-riparian
interactions in the Nipah swamp ecosvstem, focusing on the riparian widths of three diversely human-
dominated zites located alomg the Kuap River in Kuching, Sarawak (see Fipure 1 below), Factors that
contribute to ecological health in riparian ecosvstems are collected for analvsis, namely human activities,
vegetation cover, vegetation width, indigenous plant and occurrence of soil erosgion, The instrument and
method used in the study are Geographie Information System (G1S) and field investigations. Looking
at functioning samples, the riparian ecosyvstems seem to have been affected by dvnamies and plastics
interacting with diverse levels of human disturbances, In other words, the ecosvetems adapt and change
within their immediate environment; at the same time, they continue to stay vibrant, co-existing with
humans. The findings indicate that 40 to 80 m of riparian wideh exhibits the best interactions between
humans and riparian ceosystems,
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EXPLORING THE LEAST KNOWN SMALL
MAMMALS IN BORNEO: SHREWS

Researchers: Faizal Al Anwarali Khan, Muhd Amsyvars Mornt, Julive William Dee,
thairid Shyamrr Rosln and UNIMAS Mammaolian Researeh Laboratory team

Foaeulty of Resouree Seience and Technology, Universiti Molavsia Sarawak
il " 4 '

Frolomeal studies on the distribution and habitat
affinity of shrew are very much limited in Malavsia
especially in Sarawal., Taxonomic confusion due
to cryvptic morphology on the speciez himits within
members of the cenus further added to the challenee
in understanding these mammaban group. This
s wlso primarnly due to lack of museum voucher
speecimens [or compartsons,  Species dentification
Prodtess .-'|-!.|-|_‘~' ]I.'1-L_'|'l (R34 |1'||:-I']||'.|3:!|':'.{i:'.'1.r |']'|:I|'.'Jv:_'1|_'|‘-'~
alzo can be Difficult 1o accurately adentify speoies
due to owerlapping measurements and characters
within members of these shrews, Therefore, our Nrst
goal 1= to nerease our sample =ie for Lhese shrews
especially in Borneo, to better undepstand  their
ecology and habitat where they are found, Our team
has sampled o multiple localities in Peninsular
Sabah,

perfornied using pitfall traps that were buried on

Malavsia, Sarawak and Sampling was
the ground with fence for forest dwelling shrews
(Fig. 1) and using cage trap baited with grill or
fired chicken for urban shrews. All zamples were
collected and processed following standard museum
voucher specimen preparation protocol ineluding
thoir measurements, In the lab, both morphelogeal
and molecular data were taken and pencrated for
cach specimen, Cramal and dental characters were
meazured and assezzed to assipn potential known
species name,  Later, this taxonomic assignment is
verified through phylogenctic analyvses using both

DNA

provide different inlformation on the evolutionary

mitachondrial and nucelear venes that can

history, and biogeographical pattern that shape
their diversity, To date, our finding supgests that
Lhere are hidden diversity within currently recognise
shrew species in Borneo from the genus Suncus
(House shrew) and Crocidura (Sunda shrew, Fig,
2y, This finding was supported by both, genetic and
the morphological data collected nn these species.

Our team 15 hoping to add more samples to betrer

understand the distribution of theze unique lineages
i Borneo. However, disteibution of shreew in Malaysia
= poorly known due to lack of information on their
diversitv, (riven that some of this unigue genetic
lineazes may possibly represent endemic species
that is only found in Borneo, understanding on their
distribution and predictive distribution modelling
is important to better manage their habitat, To
achieve this, we are currently exploring Maximum
Entropy (MaxEnt) modelling technigque to predict the
distribution and population size of shrow that can
highlight shrew's natural habitat which will aid n
the conservation of this species, We hope this study
can uneover hidden diversity within shrew species

capecially those rom Sarawalk,

This research was supported by the Faeolty of
Hesouree  Seience and  Teehnology,  Universiti
Malavsia  Sarawal throwgh  research gront No.

NRGS/ 1G85/ 201.3(02) Led by Assoc. Prof. Dr Maohd

Azlan Javasilan.

Figure 1 Setting up the pictall traps with
E H

canvis ence in the Held

Crocidurn man ool

Figura 2

(Sunmda shrew)



WATER QUALITY ASSESSMENT OF AN URBAN LAKE IN
KUCHING: IMPLICATIONS FOR LAKE CONVERSATION

Researchers: Diana Chendol Noadan and Boon Stong Wee

Faculty of Resouree Science and Technology, Universiti Malayvsia Sarawal

The urhan lake 1 Kuching Reservolr Park was
selected for water gquality assessment. The lake
congists of two sections whore the upper lake
total arvea 1s (L34 hectares and it ig linked to the
rainwater tank located at the upper hill of the
park. The lower lake. approximately 0.80 ha of
area flows to the drainage svatem that runs to the
city. Due to its nature of lentic water, the water
basically flows in a slow motion, with the water
from the lower lake flows slowly into the dramnage
system that [lows to the city area. The water quality
of the lake has not being reported previously
and this study aims to assess 1ts waler guality
in order to provide information which could help
in proper management of the lake, In this studw
four =ampling sites were selected, Water samples

were collected and analyvzed for pH, temperature,

dissolved oxvgen (DO), total dissolved solids
(TDS), =almity, turbidity, biochemical oxygen

demand (BOD3S). chemical oxvegen demand (COD),
total suspended solids (T55), ammoniacal nitrogen
(WH3-N). phosphate (PO43-), nitrate (NO3), mitrile
(INO2-N). arsenie {(As), chromium (Cr), lead (Pb)
and zine (4n) Based on the data obtained from this
study, the Water Quality Index (WQI of the lake
was classilied as Class TI1 which 15 categorized
as moderale water c[u;a]it}' and 1t 15 able Lo protect
common and :11!1[114':3'(1'[}' tolerant species, Trace
clements (As, Cr. Pb and Zn) of the lake water were
low and showed no potential impact to aquatie
organisms. However. high levels of phosphorus
(37 to 1.89 me/L) were detected in the lake
water which signifies that input from fertilizer
runcff in the park. High level of phosphorus
causes lake eutrophication due to excessive algae
growth. Building of retention wall could help to
prevent soil runofl from polluting the lake water
durng rainming davs and reduce nutrient loads in

the lake., which would reduce eutrophication. It
15 recommended that proper lake management
measures should be undertaken in order Lo protect
and sustain the aesthetie value of the lake. This
will help to preserve the lake environment and

prevent anthropogenic pollution of the lake.

Sampling locations at the urban lake
at Kuching Beservoir Park
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Figure 2 Thosphorus concentrations in lake wialer



HUMAN COMMUNITIES AND THEIR
USES OF NATURAL RESOURCES

Researchers: Nedson Han Mersat, Empading Sangein, Peter Songan, Ahi Sarok, Wong Swes
Kiong, Mohamad Suhadil Salleh and Mohd. Azizul Hafiz Jamian

Faculty af Socia! Sciences, Universidi Malavsio Suraioal

In the interiors of Sarawak. the indigenous communities still rely on the abundance of natural resources
for their livelihood as 1t carries sigmificance to the localz 1 termsz of culture, beliel svstem, social value,
medicinal uses and traditions. This study 1s aimed at identifying the various cultural uses of natural
resources by the local community and make comparisons on economic, social and cultural values of
these natural resources to them, At the moment, a total of 1.119 respondents of various ethnic groups
from Telok Melano, Telok Serabang, Padawan, Ulu Engkari, Lingga, Banting and Sebuvau have been
interviewed to identify different indigenous communities found in Western Sarawak ranging from the
Sarawak River, Batang Sadong and Batang Lupar. On the other hand, information has heen solicited
on the various uses of flora and fauna currently available in their locality as well as the conservation
methods practiced by the indigenous communities in this arca. The preliminary findings suggest that
local communities in this avea genervally still heavily rely on non-timber torest resources mostly for their
own consumption and rarely arve these jungle produce sold, The local communities blamed increasingly
felt searcity of timber resources on timber logging activities and mass clearing of forests for o1l palm
plantations in particular. Besides that, while some of the communities self-initiated conservation
measures to preserve their surrounding natural resources, most communitics do not take any measures
in conserving their natural resources. Ongoing survey 1z still carried out to gain a more comprehensive

picture on uses of natural resources by the local communities 1in Sarawak,

This research (s funded by the Malavsian Ministry of Education through the NRGS /10907 2013(04)

T "
PSR reti g,

Frgure 1: Mengap ricual by the Tuni Humah of Figure 2: Wond fire stove in Annah Ras, Padawan

Fampung Chaba 1, Banting



NEW SPECIES OF BUCEPHALANDRA,
A BORNEAN ENDEMIC GENUS

Researchers: Illn.-‘.-"..f S l|'| Cloi fm Hin, Nor Fathiah Abdd. Rahim

Twenty-one new species of Bucephalandra Schott (Araceae: Angiosperm) are deseribed recently:

Bucephalandra akantha, B. aurantitheca, B, belindae, B. bogneri, B. chimaera, B. chrysokoupa, B.
diaholica, B. forcipula, B. goliath, B. kerangas, B, kishii, B, micrantha, B. minotaur, B. oncophora, B.
pubes, B. spathulifolia, B. sordidula, B, tetana, B. ultramafica, B. vespula, and B. yengiae. Together
these additional species take Bucephalandra to 29 species in total. all endemic to Borneo. It has hecome

clear that a factor to the richness of these species (and doubtless other) species in Borneo 1s a high
I -

prevalence of geological specialization. We estimate that the genus Bucephalandra probably consists of
more than fifty species

Research work was funded by the Mimistry of Higher Education Malaysia through Vote the

NRGS1088,20038-(03) and RACE /g(1)1328/2016(2) research grants,

Figure 1@ Bueephalandra pygmaea (Bece ) PO

fovee & 2. Y. Wong, The type species.

From left to right: whole plant, inflorescence in bloom, spadiz with the spathe removed,



A NEW GENERIC RECORD OF ZINGIBERACEAE
(ANGIOSPERM) FROM SARAWAK, MALAYSIAN BORNEO

Researchers: Wonp Sin Yeng and Ooi {m Hin

Facwlty of Resouree Science and Teehnology, Universits Malavsia Saraual;

Haniffia iz a genus of three described species of terrestrial gingers hitherto restricted to the far south of
Thailand and various localities in Peninsular Malaysia, The three deseribed species are all seemingly
locally endemic. The type species. H. evanescens (Ridl) Holttum. is restricted to Bukit Tanga (Negeri
sembilan, Peninsula Malaysia), with a variety, H. cvanescens var penangiana C K. Lim, oecurring on
Pulau Pinang and Kedah. The most recentlv recognized species, o flaveseens Y.Y.5am & Julius (Sam et
al. 2009) 15 known anly from Endau Rompin N P (Johor, Peninsula Malavsia), The sole extra-Malaysian
species, H. albiflora K.Lavsen & J.Moad. 15 confirmed only from Nam Tok Chatwarin, Naratiwat,
Thailand. Haniffia santubongensis S Y. Wong, LH.Oo & P.C.Bovee 15 the fourth species of Hamifia and

represents 4 new generic record for Borneo.

fleseareh work was funded by Ministry of Higher Education Malaysia through the NRGS /10587 2015

(03) research granl.

Figure 10 Huandffio santubongensis A Plant oo habitat, B

Dieranl of higule: note the blackish celour of the free portion
C. Inflorezcence. D, Single flower: note the hifid tips to the
lateral staminodes and the vellow eallus in the middle of the

labellum, B, Infructescence, B Daratl of single front: note he

Hi II'II-_E!I".-Q—':-.' '~|IE'|'|' v owHLY surbace, .II||| LIt i'-I:'I'Illll'II: :rlllli.




THE ECONOMIC AND ENVIRONMENTAL FACTORS OF
TAGANG SYSTEM ECOTOURISM IN SARAWAK

Researchers: Nur Zuimah Ubcidillah, Rosita Haomdan, Rossazana Ab, Rahim and Farfiana fsmoail
Fraculty of Economics and Business, Universiti Malavsio Saraueak

Tagang comes from Than word which means regulation and conservation of river fish based on communities
that was orginally used to preserve the forest by the local community before being adapted to the
conservation and management of rivers. Recently, Tagang system 1s one of the nature based touriam
activities in Sarawak that contributes to a more efficient environmental management, contriburing
to economic and social development of communities. Due to the signilicant roles of Tagang svstems to
environmental conservation and community development in Sarawak, this study identifies the factars
that inlluence in the development of Tagang svstem ecotourism based on the perceptions of visitors and
local communities of the two different Tagang sites in Sarawak. The ztudy of visitors' perception of Tagang
svstem ecotourism was conducted at Tagang community project at Tengoa River, Long Lidung Village,
Lawas. Meanwhile, the local community's perceptions were identified by the Tagang community project
in Semedang Village, Serian. A total of 64 respondents or visitors of Long Lidung's Tagang site and 63
respondents from the Semedang village communities were involved in the questionnaire surveys, The
factor analyvsis and reliability test results showed that based on the visitors, economic and sustainability,
security and safeguarding the natural heritage and wildlife were importance to the Tagang system
ecotourism. The community’s perception showed that cconomic development and awareness of Tagang
advantages were important factors for Tagang system ecotourism implementation. Similarly, both of the
respondent groups agreed that biodiversity management and conservation of natural area where the

most important factors that determined the suceess of Tagang svstem ecotouriam in rivers conservation.

This researcl was supported by the Research Avcnlturation Grant Scheme, [niversitt Malavsia Sarawak
through the RAGS/SS/07(2)7 8087 201 2(09) research grant.

Figure 1: Notice of rules, regulation und Figure 2 Brietime on the Tagang eco-tourism

enlorcement of Taganp Area by Enforcement activities (Semalh fish feeding and dipping legs) by

and Licensing Unit, Inland Fisherices THyizion, the operatoer of Tagang project.

Department of Apriculture Sarawak



VISUAL CONSERVATION OF PAGAN MELANAU
CULTURAL ART FORM AND ITS PRACTICES

Researchers: Yalup Mohd Rafee, Awangho' Homdan Awang Arshad, Hishamuddin Sirt,
Abdu! Riezal Dim and Maohd Jefri Samaroon,
Faculty of Applied and Creative Arts, Universitn Malavsio Sarawak

This project focuszes on the colleetion of information and visual especially about the cultural objects of
Pagan Moelanau in Sarawak by using visual ethnography method, This is extremely important because
a large part of the Pagan Melanau cultural ohjects sueh as ‘hilum’, ‘tariheng” and ‘rabung’ are currently
extinet or nearly extinet. Apart from callecting data and vizual documentation, the vesearch will also
focus on the history and cultural rituals of Pagan Melanau itself. This project focuses primarily on
the study of cultural objeets and its current development in the Melanau community from researcher
nbserver’s point of view, lollowing several site visitg to Dalat and Mukah covering Kampung Tehan
Tengah, Kampung Klid, Kampung Medong, and Kampung Plajau where rituals of paganism are still
practiced. The findings were obtained through visual ethnographic methods to assess the effectiveness
of visual analysis in ethnographic research and study the relationship between behavior and visual
vbgervation at the site. It 1s hoped that this research provides an opportunity for all to see the possibilities
that could be explored in preserving the dving art form of the Pagan Melanau community. In conjunction
with Umiversiti Malavsia Sarawak and Majlis Adat Tatiadat Sarvawak, this project aims to create a

foundation for further investigation. exploration, and visual congervation of cultural objects in Sarawak.

This research was supported by the Ministry of Higher Education, through research grant No. FRGS/
SSTO90 ] ) 954/ 2013(25).

Firure 1: Two remarmng  Bilum carvers (rom FFigure 2 The making pr

g of ‘Habung'. one of the
Kampung Klid, Dalat. cultural objects in Kaul Festival al Kampung Klid,

[alat



ANTIMICROBIAL PROPERTIES OF SKIN SECRETION
PEPTIDE FROM BORNEON FROGS

Researchers: Muna Sabri, Zunibha Amit, Bamlah Zammudin and Elizabeth Jega Jengout
Faoulty of Medicine and Health Sciences, Universili Malavsia Saragwak

Nature has endowed Borneo with rich natural resources and its tropical forests offer a safe haven
for countless organisms. In many anecient traditions, amphibians are believed to possess medicinal
properties.  Various literatures cited on the usage of frog potions as aphrodisiacs, contraceptives as
well as important ingredients in medicinal formula for many other illnesses. Since the last decade,
rescarches on medicinal and pharmaceutical properties of various compounds from purified from frogs
and toads have seen to be on the increase. Anurans endemic to many parts of the world have been
used in the search of potential peptides and alkaloids for medicinal use and one of the major sources
i# their skin secretion. This study focuses on Bornean [rogs of family Ramdae that inhabats the peat
swamps and lowland forest of Borneo, Anhydrous ether was uzged to stimulate peptide release from
the granular gland in the skin of the frogs and subsequently subjected to partial purification using
Sep Pak (18, The partially purificd peptides were tested for antimicrobial activity against Escherichia
colt and Staphylococcus aureus at various concentrations, All frog peptides tested showed antimicrobial
propertics against I, coli and 3. aureus. The molecular mass of the peptides observed by SDS PAGE
were between 1 to 3kla. The findings generated from this study indicates that the Bornean frogs skin
seeretion possess potential antimierobial properties that can be further cxplored in various medical

treatments especially during the emergence of multidrug resistance strains of pathogens.

This research was supparted by FRGS, MOHE,

B wginate . rmniceps

Figure 1: Bornean Frogs of family Hanidae



MACROINVERTEBRATES OF FRESHWATER
ECOSYSTEM IN SARAWAK

Researchers: Jonghar Grinang!, Lee Nvantl®, Ling Teck Yee' and Sim Stong Fong!
fnstitute of Biodiversity and Environmental Conservation, Universitt Malayvsia Sarawak

“Facuity of Resource Seience and Technology, Universitl Malavsio Suraeal

Macroinvertebrates serve as an integral part of

food chains in the [reshwater The

ECOSVELE.
tauna have also been widely used as bialngieal
tor

PrOgramime,

guality  assesament and
This

document the species richness and distribution

indicators stream

monitoring study  aims  to
ol macroinverebates in freshwater ecosvstem in
Sarawak including mvers, streams and man-made
reservolrs, Macroinvertebrates were collected from

148 streamsisiations in major rivers in Sarawak;

3% tributaries of Batang Baleh. 27 tributarvies of

Batang Rajang. 358 tributaries of Batang Baram,
L) tributaries in Murum Reservoir and 16 stations
in Batang A1 Heservoir, Preliminary findings show
that the composition of macroinvertebrates in
these streams 1s dominated by gathering-collectors,
filtering-collectors and predators such as Baetis sp..

Plutvbaetis sp.. Thalerosphynus sp, Choroterpes sp.,

Habrophleboides sp., Campsoneura sp., Thrawlus
sp.. Rheonunthus sp.. Drunella sp. (Insect: order
Ephemeroptera), Hyvdropsvehe sp. (Insect: order

Figure

Trichoptrea), Phanoperfa sp. (Insect: Plecoptera)
and Simulium sp. (Insect: order Diptera). In the

older hvdroelectric dam of Batang Ai. the dominant

genera  below the dam are Macrostemum  sp.
(Ingect: order Trichoptera) and family Lynceidae
(Crustacea; order Diplostraca), whereas the

feeder streams are dominated by Platvbaetis sp..
Choroterpes ap., Baetiz sp. and Thalerosphyvnus sp.
{Inseet: order Ephemeroptrea), These preliminary
that the composition and

Indings  ndicated

distribution of macroinvertehrates are associated
with their tolerance limit to the anthropogenic

disturbances in the study areas.

The research was funded by the Sarawah Energy
Sdn, Bhd. under research grants GLOIO1)/SEB/
1B/2013(18) Baleh, GL/(101)/SEB/2B/2013(17)
Pelagus, GLAINN/RER/3B/2003(21), GLATOL1)/
SEB/AB/201A25) Murum and GLA(0O1)/
SEB/ 5B 2001 3728) Batang Ai

Figure 3 Caddisfly laeval, Hvdropsvehe

Frgure 12 Dragonfly nymph. Stonefly nymph, Neo
Comphidace (Odonatal, 8 commaon (Perlidac), a commuon predator in sp. { Hyvdropsyehidae), a filtering-
predator in moderate flowing water, eaf-pack substrates. cial leeton



BIOPHYSICAL VULNERABILITY IMPACT ASSESSMENT
OF CLIMATE CHANGE ON AQUACULTURE SECTOR
DEVELOPMENT IN SARAWAK, MALAYSIA

Researchers: Rosita Homdor!, Fatimah Kari 2, Azmah Othman -~
Fuculty of Eeonomics and Business, Universili Malaysio Sarawalk
aculty of Eeonomics and Administration, Universiti Malayva

Thisstudy is an assessment of the impact of elimate change on the biophvsical vulnerability of aguaculture
production in Sarawak. The relationship between change in risk factors with the total agquaculture
production and farmer's income 12 identified, It utilizes data from the survey done on 249 aquaculture
farmers in Sarawak, as well as secondary data gathered from various government reports. The muluiple
linear regressions results verity that the mean minimum temperature has a positive significant effect
on freshwater ponds, while relative humidity has a negative significant effect on brackish water ponds.
The total aquaculture arca has a positive significant effect on brackish water ponds and cages, The
results are further supported by the bivariate Spearman’s rho correlation results, which show that the
increasing number of climate change events will decrease the aguaculture production and income of
agquaculture farmers. [t 1s found that water quality disturbance 1s the main biophysical vulnerability
aspect of the aquaculture sector in Sarawak due to the impact of climate change, The impact of elimate
change through biophyvsical changes affects the water guality and poses a considerable challenge to
small aquaculture farmers in Sarawak. Various adaptation strategies are urgently needed to mitigate
the possible outecome of elimate change risks in future,

Figure 1: The problem of erosion, sedimentation Figure 2: The capge aquaculture farmers (the
wnd altersd flow patterns of river at cage respondents) at Sancubong river's aquaculture site
vguacilture site in Longan Bidang, Limbang doe o that involved in the surveys

environmental risks and degradation and ecnnomis

Activities



USING BIODIVERSITY AS A TOOL TO QUANTIFY
ENVIRONMENTAL QUALITY IN GUNUNG JAGOI, BAU
DISTRICT, KUCHING, SARAWAK

Researchers: Gabriel Tonga Noweg, Andrew Alef Tuen, Indraned! Das and Jonghar Grinang
Institute of Biodiversity and Encironmental Conservation, Universiti Malayaio Sarawek

Biodiversity has been regarded as a useful tool Lo quantity environment quality, although its application is
complex and require substantial information inputs, Historieally, biodiverzity has supported livelthoods
of local communities in Gunung Jagoi, western Sarawak. Over time, harvesting ol natural resources
at a local scale, a sometimes unregulated practise, has led to the endangerment ol certain species of
plants and animals in the area. Roles and functions of biodiversity mayv not be adequately acknowledged
among the local communities. partly due to lack of information. In this study, biodiversity values were
used to quantify terrestrial and aguatic environments in the arca, with a hypothesis of high species
richness of flora and fauna reflecting high environmental guality. Because of the complex nature of
biodiversity of this tropical site, the study covers seven major components of biodiversity, specifically,
the [orest communities of trees, birds, mammals, amphibians, veptiles, freshwater fishes and crabs, The
drainage system of Gunung Jagoi comprises first to third order streams, flowing within limestone and
sandstone catchments. The stream fauna include 29 species of fish and four species of freshwater erabs,
The latter group, comprising Isolapotamon consobrinum. Parathelphusa oxvgona and P. sarawakensis,
and Ferithelphusa borneensis, and eight species of fishes are endemiec to Borneo, Also recorded were the
two fish species (Puntius huchingensis and P, [ateristriga). whose presence respectively in the upper
reaches of Sarawak River and Sambas River in West Kalimantan can serve as a model for studying
sengraphical distribution of aguatic life on Bornea.

The research was funded by the Special Funding for Research fnstitutes (SpFRI), research grant no.
EI4089/101 /697 8PFRI/ 1424/ 16/ 1

Fipure 10 A snakehead, Clonne gochp, one of major Figure 2 Two barl species, Puntins fuchingensts (top)
|.II'I.‘I'.|.-'l1IIl'.': in small stecams on Gunung a|:':;_'l::':. and Punfins .I':.'|'|'.".I'.','.'r'.'_u|4 histtom), Their Presenee n UPpeT
redches of Sarawak River and Sambas River in West

Ealimantan serves s suitable model for studying the

il distribution of aguatie life
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