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This year Universiti Malaysia Sarawak is celebrating 20th Anniversary. UNfMAS has achieved outstanding output in various area and plenty 
more to be achieved in the coming years with the full support and commitment from all. To celebrate the 20 years of excellence, Faculty of 
Resource Science and Technology has identified various activities which includes conferences, short courses, scientific expedition, training 
for staffs and others. We are also in the preparation to increase the number of undergraduate and postgraduate students . Academic staffs 
should play vital role in order to provide excellent education to our students. Current information and knowledge and also proper supervision 
and hands-on experience are very important to develop student knowledge and also their marketability. 

We hope MQA will approve our four new programme namely Food Science and Technology; Microbiology; Aquaculture, Science and 
Plantation Management and Urban Zoology. This new programme will strengthen our faculty and will be able to increase students significantly. 

For the year 2012, the faculty is also in the preparation to establish one more Centre of Excellence based on biological resources and their 
utilization. This new CoE together with CoESAR will promote research activity and collaboration with other established centres and also to 
focused research which will have significant impact on research, development and commercialization. 

My sincere hope that all academic staff will show high commitment in order to achieve excellent performance in teaching, research, 
publication, consultancy and also services to the public. 

Please feel free to direct your enquiry to me at e-mail: Ishabdin@frst.unimas.my or to the editorial members for further information. 

mailto:Ishabdin@frst.unimas.my
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Edible sea urchin species in Sabah waters 

Siti Akmar Khadijah Ab Rahim and Raymie Nurhasan 

Department ofAquatic Science 

Sea-urchins are prickly-looking marine animals, spherical in 
shape and covered with short or long movable spines that 
belong to the Phylum Echinodermata, same as sea 
cucumbers, sand dollars, sea lilies, sea stars, sea biscuits and 
brittle stars (Pechenik, 201 0). It is estimated about 1,000 
species of sea urchins exist worldwide (Yokota, 2002) and 
their colour varies among species such as brown, black, 
purple, green, white or red. Some sea urchins poses spines 
that could puncture skin and wounds are extremely painful 
due to venom. Their habitats also vary according to species 
from shallow intertidal zone to deep waters. Sea urchins are 
nocturnal that come out to feed at night and act as important 
grazers in the marine environment due to their habit of 
eating seaweeds and scraping the benthic microalgae, thus 
they playa major role in controlling vegetation growth in the 
sea (Pinna et al., 2006). 

Sea urchin roe is a highly price seafood in Japan and many 
information had been established and documented for the 
benefit of its fishery and resource management. In contrast, 
Sabah is the only state in Malaysia that has the custom of 
eating sea urchins' roe and it is being treated as valuable 
fishery resources especially by Bajau people (Rahim and 
Nurhasan, 2011). Thus, sea urchins play an important role 
in providing subsistence income to the local coastal 
communities. However, knowledge and information on sea 
urchins in Malaysia is still very limited. Therefore, a short 
preliminary study was conducted in December 2010 at 
selected study sites of Sabah. Identification of edible 
species was made through surveys and interviews with local 
people at sampling sites which include the wet markets, 
jetties and fishing villages. 

The sea urchin fishery in Sabah is operated at small scale 
and usually sold at the wet market, fishing village and 
jetties. In Malay language, sea urchin in general is known as 
"Landak Laut" while in some parts of Sarawak people call it 
as "Bulu Mata". In Sabah, sea urchin is called with various 
names by different ethnics and also depending on the species 
such as "Tayum", "Tayum Lehiyak" and "Tehe-tehe" by 
Bajau fishermen. They are also called as "Bulu Babi" by 
Cocos people in Tawau and "Denduga" by Brunei people in 
western part of Sabah. 

From this study, a total of six edible sea urchin species were 
identified: Diadema setosum, D. savigny i, Echinothrix 
calamaris, Pseudoboletia mandata, Tripneustes gratilla and 
Toxopneustes pileolus (Figure O. The most common edible 
sea urchins are Diadema spp. (Tayum) and T. gratilla (Tehe
tehe) which are commonly sold in the market while other 
species were collected for own consumption. Diadema spp. 
has long black spines that can be found easily because they 
usually aggregated in high abundance at shallow waters of 
seagrass, seaweed, coral reef and rocky area. This species 
are being sold at Semporna, Kunak, Lahad Datu, Sandakan, 
Kudat, Kota Belud and Kota Kinabalu. In contrast, T. 

gratilla has short spines and is more expensive compared to 
Diadema spp. because it is currently claimed to be reducing 
in numbers. This species is being sold at Semporna and 
Kudat market only. 

In Sabah, sea urchins are famous delicacies especially to 
Bajau and Filipino people (Figure 2). Fresh sea urchin roe 
can be eaten either raw or cooked. The famous method to eat 
the roe is by squeezing lime to the raw or the cooked roe. 
Chillies were sometimes added for those who like hot taste. 
This prepared roe is usually eaten together with rice. This 
preparation method is common at Semporna, Kunak, Lahad 
Datu, Sandakan, Kudat, Kota Belud and Kota Kinabalu. Sea 
urchin roe can also be added to fried rice which is usually 
mixed with other types of seafood . The roe also can be 
consumed together with a type of seaweed known as 
"Latto" (Caulerpa sp.) which is very popular among Sabah 
people. Sea urchin species such as T. gratilla, E. calamaris, 
T. pileolus and P. maczIiata are usually used to make 
traditional delicacy known as "Oku-Oku" or "Ketupat Tehe
Tehe" whereby glutinous rice is put into degutted urchin test 
and boiled together with coconut milk or water. 

Scientific Name: Diadema setosum 
Common Name: Hatpin Urchin 
Local Name: Tayuml Bulu Babil 

Bulu Mata 

Scientific Name: Diadema savignyi 
Common Name: Long-Spined 

Urchin 
Local Name: Tayuml Bulu Babil 

Bulu Mata 

Scientific Name: Echinotrix cal 
amaris 

Common Name: Double Spined 
Urchin! Banded 
Urchin 

Local Name: Buta-buta! Tayum 
Buta! Tayum Lehiyak 

Scientific Name: Pseudoboletia 
maculata 

Common Name: Hat urchin 
Local Name: Tehe-tehe Angin 
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Scientific Name: Tripneustes 
gratil/a 

Common Name: Priest Hat urchin 
Local Name: Tehe-tehe Biasa 

Scientific Name: 	Toxopnuestes 
pileolus 

Common Name: Flower Urchin! 
Trumpet Urchin! 
Poison Urchin 

Local Name: Tehe-tehe Batu 

Figure 1: Edible species of sea urchins being consumed in Sabah 

Figure 2: Sea urchin delicacies: (a) Oku-oku or Ketupat 
Tehe-Tehe and (b) Raw sea urchin roe mixed with lime and 
chillies 
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Assessment of the Talang-Satang National Park 
coral reef health status 

Aazani Mujahid I, Ummi Haslinda Mohd Rosli2 and Lee 

Nyanti I 


I Department ofAquatic Science 
2ReefCheck Malaysia 

The initial effort to setup pre-monitoring stations and 
strengthen baseline research in Talang-Satang National Park 
(TSNP) is an important step achieved by marine scientist from 
the Department of Aquatic Science, Faculty of Resource 
Science and Technology (FRST) and Reef Check Malaysia. 
The survey aims to determine the health status of the coral 
reefs in TSNP, and to better understand the ecosystem and its 
environment which can enhance conservation efforts carried 
out by related authorities within the park. The survey and 
continuous monitoring research are made possible with the 
kind permission from the Sarawak Forestry Department, 
Sarawak Forestry Corporation and FRST, UNIMAS. Leaders 
of the survey include AP Dr Lee Nyanti, Dr Aazani Mujahid 
and an advisor from Reef Check Malaysia, Ms Ummi 
Haslinda Mohd Rosli. 

In Sarawak, such monitoring research is unprecedented, and 
similar health status surveys are rarely done and hardly 
published . The waters surrounding Talang-Satang National 
Park (Figure 1) are prime conservation areas for threatened 
turtles. A vast number of reef balls under the Sarawak Reef 
Ball Working Group were deployed since the year 1998. 
Continuous conservation efforts within TSNP for coral reefs 
are of great importance as early signs point towards a high 
level of biodiversity because of the mixed habitat types and 
the high degree of conservation within the TSNP. The main 
threats to the reefs are possibly low water quality, strong 
storm wave exposure and high sedimentation rates from 
nearby coastal villages and plantations as welI as fishing 
pressures. 

Since July 2011, students and staff (Figure 2) successfully 
surveyed 4 sites and placed long term transects to study the 
general ecology of the Talang-talang Island reefs. Methods 
used include data for management purpose (the modified Reef 
Check methodology) to enable 'snapshots' of the reef health 
status to be made for future comparisons. This is 
supplemented by selected water quality parameters, setup of 
sediment traps to determine sedimentation rates, and setup of 
data loggers to sustain year-long studies of the temperature, 
available light and current patterns around the Talang-talang 
Islands. 

All the sites survey thus far had excellent coral coverage. 
Further surveys need to be done for future comparisons on the 
live coral cover and numbers of indicator species identified. 
Initial results from the survey at the four sites namely Batu 
Penyu, Talang Besar East, Talang Besar West and Talang 
Kecil West has an average of 69% hard coral, 22% rock and 
the remaining percentage of soft corals and sponges. 
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However, silt and sedimentation should be monitored often 
as they are visible at every site, and research should be 
expanded to determine the lack of reef fishes in the area. 
However. silt and sedimentation should be monitored often 
as they are visible at every site, and research should be 
expanded to determine the lack of reef fishes in the area. 

It is important that the reefs of Talang-Satang National Park 
are conserved as a natural heritage and managed from 
natural and anthropogenic pressures to support and sustain 
fisheries and tourism for generations to come. 

Sarawak 

.- Station I 

B~ttu Penyu 

Figure I: Map of the Talang Satang National Park region, Sara
wak Malaysia; (Inset) The marked dive sampling sites within 
Talang-talang islands 

Figure 2: Survey team members (Standing from left):Natasha Nur 
Amarina Mohd Kaie, Aleng (Boatman) , Nun-in Nabillah Teoh, 
Lee Xue Li . Ng Chiew Tyiin. Aazani Mujahid, Ummi Haslinda 
Mohd Rosh (Reef Check Malaysia), Alang (Boatman), Mohd 
Norazlan Bujang Belly, Lamri . (Seated from left): Zaidi Ibrahim, 
Lee Nyanti, Hwong Yie Hahn 

Seaweed Halimeda spp. of Satang Island, Sarawak 

Farah Adibah Esa, Mohd Nasarudin Harith and 
Ruhana Hassan 

Department of Aquatic Science 

Introduction 
Seaweed Halimeda is a calcified coenocytic green algae 
belonging to Order Caulerpales, Class Chlorophyceae (El
Manawy and Shafik, 2008); widespread in tropical and 
subtropical waters and they are well-developed on coral reef 
areas (Sundararajan et al., 1999; Bandeira-Pedrosa et al., 
2004; EJ-Manawy and Shafik, 2008). This genus is 
characterized by a coenocytic thallus constructed of a system 
of interwoven bifurcated siphonous filaments that expand into 
utricles at the thallus surface (EI-Manawy and Shafik, 2008). 
Macroscopically , the thallus is characterized by a series of 
green articulated coin shaped segments made rigid by the 
impregnation of calcium carbonate as aragonite (Bandeira
Pedrosa et al., 2004) . 

Pulau Satang is one of the islands in Talang-Satang National 
Park located at West of Kuching, which is 45minutes drive 
from Kuching plus 30minutes by motorized boat. Satang 
Island possess a small coral reef area, besides this island is 
also known to be one of the main nesting and grazing grounds 
for green turtle, Chelonia mydas and hawksbill turtle, 
Eretmochelys imbricata. Besides its role as primary producer 
in a complex coastal food web, Halimeda is also one of the 
food sources of green turtle 
Halimeda also contributes in 
(Sundararajan et al., 1999). 

(Dennis 
building 

and 
up 

Balazs, 
the coral 

2(09). 
rocks 

Materials and Methods 
Seaweed specimens were collected randomly in the intertidal 
area during low tide when a large expanse of the shore was 
exposed. In addition, snorkeling method was used whenever 
appropriate to aid sample collections. The seaweed specimens 
were washed and cleaned to remove any foreign material such 
as epiphytes, sand and soil. Samples were kept cool and 
transported back to FRST laboratory. Photograph of each 
species was taken for record. Samples were identified 
followed those from Abbot and Dawson (1956), Dawes 
(1974), Abbot and Hollenberg (1976), Teo and Wee (1983), 
Littler et al. (1989), Sze (1993), Dhargalkar and Kavlekar. 
(2004), Bandeira-Pedrosa et al. (2004), Nurridan (2007), EI
Manawy and Shafik (2008). 

Results and Discussion 
About 129 total individual of Halimeda was recorded 
inhabiting intertidal area of Pulau Satang. Up to-date , most 
the samples had been identified up to species level, whereas 
three samples are still in progress . The most common 
Halimeda species found in this study were H.tuna and 
H.discoidea. Details are as below: 
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Character Hillimeda luna Hlllimedll discoitkll 

Color Green 

Heigh. t>-7cm 

Branching Three brnncbcs from basal, dicho.omous 

Holdfast Small-<lisc like, aneboTed by sand 

Basal shape CuncalC (wedge-shaped) 

St.-gmeot shape Cylindrical. fan-Shaped. reniform 

Swface view of 
segment Hexagonal 

Ecology Sandy subslrarum. ink..'Ttidal area 

Qrct..'T1 to pale green All Halimeda specimens were found in 

8cm shallow coastal water and sandy 
substratum. Similarly, Nirmal Kumar el 

Two bmnchcs from basal. have:: two basal 
segment. br.mching is span;e. dichotomous to af. (2009) reported that this macroalgae 
bichotomous are found in relatively shallow coastal 
Small·bulbous. anached 10 sand water and also on solid substrate such as 
Sligh.ly TeclangWar rocks and other plant materials. Dennis 
Flat. Te1lifonn, flabdlatc::, some segments have and Balazs (2009) documented that 
lhrtt-Iobed Halimeda discoidea was found as one of 
Hexagonal the diet of green turtle, Chelonia mydas. 
Saody subslrnlum, inlcrtidal area During this study, H. disco idea could be 

Anatomy provides additional distinctive characters such as 
the size and shape of the utricles and structure of the node 
joining two successive segments (Bandeira-Pedrosa el ai., 

2004). Several problems were encountered during this 
study, particularly in indentification of seaweed up to 
species level. One of the difficulties in identifying 
Halimeda up to species level is that gross morphology 
varies among populations of the same species as this 
character is easily influenced by habitat and other 
environmental factors, Therefore future work in this project 
will involve exploration of suitable molecular markers to 
aid the identification of seaweed up to species level. 
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found almost in all study area, therefore, 
this could be one of the reasons why 
green turtles prefer to nest in Satang 
Island. 

Species recognition mainly based on: I) 
gross morphology of the segments, 2) 
branching pattern, 3) position and shape 
of holdfast. 
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Trees that colour the campus ambiance 

Hamsawi Sani, Abas Said and Mohd Effendi Wasl 

Deparlment ofPlant Science and Environmental Ecology 

The planting of trees together with shrubs and herbaceous 
plant in an appropriate design and arrangement will enhance 
the landscape scenery and ambiance. Proper selection of trees 
with colourful flowers and flushes will uplift the visual 
aesthetic values of the parks and urban sceneries. UNIMAS 
has done just that by planting several species that produce 
colorful new flushes as well as trees with colour flowers in 
the new campus, These trees produce flowers and tlushes at 
different time, thus create a co I oUli'uI ambiance all year 
round , And also trees planted along the road and near the 
buildings help in soften the outline of the building and at the 
same time cutting down the heat and glare from the rooms 
(Chin and EIiloch, 1992; Ivan, 1987). 

Such colourful ambiance will only be achieved and created 
with proper design and selection of trees, shrubs and herbs. In 
addition, the biotic (soil nutrient and pH) and climatic factors 
(rainfall and temperature) also intluence the flowering as well 
as flushing as weB as tree growth, To-date there is no study 
has been published on the timing of flowering and flushing of 
landscape trees species. 
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In UNIMAS new campus a total of 860 trees had been 
planted with seven tree species were planted in 2003/2004. 
These trees produce either colourful flowers, colourful new 
flushes or both (Table 1) were selected as part of her 
Landscape Master Plan. 

In the present study, the objectives are to observe the 
development of flowering and flushing; and to determine the 
length of flower retention and length of colourful flushing . 
Ten (10) trees of each species were selected and tagged . 
Observations were made for almost a year on the time of 
flowering and flushing. The development and retention of 
flowers and flushes were recorded. Information on the 
rainfall and temperature distribution was obtained from the 
Kuching-Samarahan weather station. 

Table I: Average tree height with dbh of tagged trees. About 15 
trees for each species were tagged and measured 

No. Species name (number of trees) Diameler (em) Heighl (m) 

Alstonia Angllstiloba (208) 15[ ± [[5 7.8 ± 0.42 

2 Cinnamomllm iners(215) [0 .8 ± [[9 2.7 ± 0.29 

3 Dyera COS/II lara (J 35) 8.4 ± 0.75 4.6± OJ7 
4 Messuaferrea (78) [02 ±a.50 4.9 ± 0.25 
5 Plumeria ob/lise (57) 5.7 ±0.[6 2.4±0.[0 

6 Spa/hadea campantliala (28) [3.8 ± 0.9[ 4.5 ± 0.20 

7 Sy::ygium campanulatum (138) 7.[ ± 0.27 2.2 ± 0.07 

The flowering and flushing of trees 
The flushing and flowering of trees seemed to be triggered 
by the increase in the amount of rainfall after few dry 

months. The months February until April and October until 
January recorded h igh rainfall pattern. Trees started to 
flower and flush in November and stretched until January. 
While another flushing occurred in March until May (Table 
2). Syzygium campanulatum. Messlia ferrea, Alstonia 
angustiloba and Cinnamomum iners flushed twice a year, 
while Dyera costulata flushed only once a year but in a 
stretch of 3 months (October-December). Each tagged trees 
did not flower and flush at the same time, and this was true 
for all studied species. 

The development and retention of flowers and colourful 
foliage 
The retention of flower (starting from the onset of nower 
bud development until flower wilted and dropped) varied 
among the species and within species. Plumeria oblusa 
(Temple tree) has the longest flower retention time of 65 
days (Figure 1) compared to African Tulip which retained 
the flowers for only 32 days (Figure 2). 

Table 2: Flowering and flushing of the studied species 

~ Spede-s Dame ~numb(" ... or trees) F4!b-April O C(·-JIID 

~/ollia. . lll.r!Usll loba (Pilla,) Flusrun (F<b) Flushing 

2 Cinnomonlllm inD'T (.Wedong Teja) Flusbin~ (Feb) f lus.hiDS follo wed by l1 owc:ring 
DYl.'rll cos/u/ala (Je /utong) Flushin~ (Apr) F1usrung (No,··j.,, ) 

M &t.fuo!hTrD (PltntJga 1iIf1f ) Flushing (Mar) Flusrung (Oct) 
P/uml!ria obuaa (Temple tree) Flowerl:nS (Nov/Oec) 

Sporhodoo campamlllllu (4l rican Tulip) Fkm mng (Oct~JaIl) 
y:ygmm camparm f(l /lmr (Jom~ Flushing (Feb) Flusrung, (Ocl, 

Day 1 Day 3 Day 18 Day 31 

Day 55 Day 65Day 46 Day 49 

Figure I: Flower development and retention in Plumeria obslusa 

Similary, the time of flushing and the length of colourful flushes retention varied within species and among species. Syzygi
um campanulatum retained the colourful flush for a length of 25 days (Figure 3). This was followed by Cinnamomum iners 
(19 days), Mesuaferrea (14 days), Alstonia angustiloba (11 days) and Dyera coslulala (7 days). 
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Day 20 Day 28 Day 32 Day32 

Figure 2: Flower development and retention in Spa/hodea campanuiala 

Day 1 Day4 Day 7 Day 10 

Day 13 Day 16 Day 19 Day 25 

Figure 3: The development and retention of colourful flush in Syzygium campanaialum 

The variation in flowering and flushing time among species and within individuals of the same species is a perfect setting to 
create a colourful ambiance throughout the year. The flowering of Spalhodea campanula/a for the ten tagged individuals, for 
example, would last for almost 3-5 months as 6 tagged individuals flower in October while the other four trees started to 
flower in the beginning and middle of January . In the case of Plumeria oblusa, four individuals started to flower in early and 
middle of November and the rest started to develop flower in the middle of December stretching toward January. Such varia
tion in the timing would give a colourfu,1 scenery for about 6 months . The air surface temperature decreased with the increas
ing of the amount of rainfall in a day. 

The peak flowering for both Spa/hodea campanulala and Plumeria ob/usa occurred within the end of December when the 
area received constant amount of rainfall. Change in the temperature due to the amount of rainfall received might affect the 
physiological function of the trees such as flowers production. Flushing of new foliage commence after a spell of 2-3 months 
of clear days without rain. Such situation perhaps creates an "extended day-length" that could trigger flushing (Rivera et al., 
2002). 
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An all-year colourful ambiance can be created if the choice of trees (Figure 4) and shrubs as well as herbaceous plant is done 
properly. With the trees occupying the upper part of the landscape areas while the herbaceous and shrubs bearing colourful 
flowers and colourful young foliage planted to occupy the bottom part to create a beautiful blend of colours. However, more 
studies are needed to understand how each tree species grow in combination with shrubs and herbs. 

Meslla Jerrea Alstonia angllstiloba Cinnamomllm iners 

Syzygium companalatum SpatJlOdea campanulata 

Figure 4: Colourful flush of young foliage and flowers of selected tree species 

References 

Chin. H.F. & Enoch. I.e. (1992). Malaysian Trees in Colour. Kuala Lumpur: Tropical Press Sdn. Bhd. 

Ivan. P. (1987). Plants and Flower, of Singapore. Times Editions. p. 124. 

Plumeria obtllsa 

Rivera. G .. Elliott. H .. Caldas, L.S. , Nicoloss i. G.. Coradin, V.T.R. , Borchert R. (2002). Increasing day-length induces spring tlushing of tropical dry forest 
trees in the absence of rain. Trees 16: 445~56 . 

The 28th Malaysian Natural Products Seminar 

The 281h Malaysian Natural Products Seminar co-organised by the Faculty of Resource Science and Technology, UNIMAS, 

Faculty of Pharmacy, UKM and Malaysian Natural Products Society (MNPS) was held on the 28_291h March 2012 at Hilton 

Kuching. Kuching. This seminar series are organized annually in Malaysia by MNPS in order to stimulate cooperation among 

Malaysian scientists for the advancement of research and development of science especially in the area of phytochemistry, phy

tomedicine, medicinal and aromatic plants and their products and also the biological activities. The opening remark of the sem

inar was delivered by Prof Dr Shabdin Mohd Long, Dean, Faculty of Resource Science & Technology, UNIMAS. Jack Can

non's lecture for the 281h Malaysian Natural Products Seminar was delivered by Prof Dato' Dr Md Ikram Mohd Said, former 

president of MNPS. Two invited lectures were presented by Prof Dato' Dr Laily B Din (UKM) and Prof Datuk Dr A Hamid A 

Hadi (UM). The seminar was attended by 100 participants from local universities and research institutions. A total of 69 papers 

were presented and all papers will be published in the seminar proceeding. Sarawak River cruise Dinner was held at MV Equa

torial. Several post-seminar activities have been organized for participants including visit to Semenggok Wildlife Center, 

Jong's Crocodile Farm, sight-seeing around Kuching City and Serikin Baazar at Bau District. 
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Genetic diversity of green turtle (Chelonia mydas) 
from Talang-Talang and Satang Islands, Sarawak 

based on partial COl gene analysis 

Nursyuhaida Md Shahid and Ruhana Hassan 

Departmel1l ofAquatic Science 

Introduction 
Chelonia mydas (green turtle) is a long lived marine reptile 
with complex life histories that has become the 
quintessential subject for public conservation awareness. As 
a consequence of population decline, C. mydas is listed as 
critically endangered animal by International Union for 
Conservation of Nature. C. mydas travels thousands of 
kilometers annually, facing danger every step of the way for 
example incidental capture by fisherman, being harvested 
by indigenous people for their meat, collided with vessels 
and accidently caught in ghost nets. Therefore, 
comprehensive knowledge of C. mydas spatial ecology is 
critical to allow the identification of key habitats and the 
likely sources of anthropogenic threats, therefore effective 
conservation strategies could be proposed and implemented 
(Cooke, 2008). 

Figure I : Chelonia mydas (green turtle): (a) Green turtle eggs 
and (b) Hatchlings of green turtle 

Yahya el al. (2009) reported on the utilization of D-Loop 
and 16S gene sequences to infer relationships between 
individual C. mydas sampled from Talang-Satang National 
Park. However, there is no study yet conducted using 
Cytochrome Oxidase ] (CO]) gene sequence on C. mydas 
population in Sarawak. Therefore, this study is aimed to 
sequence the CO] gene of C. mydas from Satang Island and 
Talang-Talang Island and to assess genetic variation 
between individuals C. mydas. 

Materials & Methods 
Carcasses of hatchlings and eggs samples were collected 
with permit number NPW.907.4.2(II)-92. Total genomic 
DNA extract jon was conducted using a modified CTAB 
protocol (Doyle and Doyle, 1987) and amplification of CO] 
gene sequence following Juanita (n.d). Genetic divergence 
analysjs was conducted using Kimura 2P model 
implemented in MEGA version 4.1 (Kumar el al., 2008). 

Results and Discussion 
A total of 510 bp partial CO] gene sequences were obtained 
in which BLAST result showed that all sequences have 99% 
similarity to C. mydas accession no. ABO 12104, a sample 
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originated from South China Sea. This reference material 
has no further information except its locality. 

Based on Table 1, overall range of genetic distance values 
between C. mydas samples from Talang-Satang National Park 
was from 0% to 0.2%. Bradley and Baker (2001) describe this 
as intraspecific variation or interpopulation in which the 
samples probably originated from the same mother or share 
the same ancestor. Therefore, long accepted nesting site 
fidelity theory of C. mydas is further proven by molecular 
approaches using samples from Talang-Satang National Park. 

Table 1: Genetic distance (xIOO) in percentage for 5 samples of 
Chelonia mydas and I sample of Katharino IlInicate as outgroup 

Sam~le No. (1) (2) (3) (4) (5) (6) 

(I) Satang I 
(2) Satang 2 0.0 
(3) Talang I 0.0 0.0 
(4) Talang 3 0.2 0.2 0.2 
(5) ABO 12104 1.0 1.0 1.0 1.2 
(6) Outgroup 12.3 12.3 12.3 13.2 11.6 

Watanabe et al. (2011) reported that, the lack of significant 
differences in genotype and haplotype frequencies between 
nesting sites suggests that marine turtles, nest at the same 
beach shared similar genetic composition. C. mydas in 
Sarawak used both islands as their nesting site most probably 
due to high similarity of beach landscape between the two 
islands plus only 4 km distance between these beaches. 

Acknowledgements 
This short study was funded by Belanjawan Mengurus Fakulti 
2010111, Faculty of Resource Science and Technology. Thank 
you to Sarawak Forestry Department for giving the 
permission for sample collections. 

References 

Bradley, R.D & Baker, RJ. (2001). A Test of the Genetic Species Concept: 
Cytochrome-b Sequences and Mammals. JOl/rnal oflvlammalogy 82 (4), 
960-973. 

Cooke, SJ. (2008). Biotelemetry and biologging in endangered species 
research and animal conservation: relevance to regional. national. and 
JUCN Red List threat assessments. Endangered Species Research 4, 
165- 185. 

Doyle, J.J. & Doyle, J.L. (1987). A rapid DNA isolation procedure for small 
quantities of fresh leaf tissue. Phytochemical Bulletin 19: 11-15. 

Kumar, S., Nei , M. , Dudley, .T . & Tamura, K. (2008). MEGA : A biologist
centric software for evolutionary analysis of DNA and protein 
sequences. Brief Bioinform. 9(4): 299-306. 

Watanabe, K.K. , Hatase, H., Kinoshita, M .. OmUla, K. , Bando. T .. Kamezaki, 
N., Sato, K., Matsuzawa. Y.. Goto, K., Nakashima. Y., Takeshita. H., 
Aoyama, J. & Tsukamoto, K. (2011). Population structure of the 
Loggerhead turtle (Carella carella) a large marine carnivore that 
exhibits alternative foraging behavior. Marine Ecology Program Series 
424,273-283. 

Yahya, N.K., Hassan, R. and Husaini. A.S.A. (2009). Phylogeny of Sarawak 
Green Sea Turtle (Chelonia mydas) using the "D-Loop" region and 16S 
rRNA gene. Kota Samarahan. Malaysia: Universiti Malaysia Sarawak. 
Unpublished. 

page 9 



Research Bulletin, Faculty of Resource Science and Technology (FRST) 

Flora morphology and molecular study of 

CanariuIIl odontophylluIIl Miq. (Dabai) 


Ting Jen Chingl, Ho Wei Sengi and Cheksum Tawan2 

I Department o.lMo/ecular Biology 

"Department (dPlaJ1t Science and Environmental Ecology 


Dabai, also called "Sibu olive" is known to be one of the 
most popular indigenous fruits in Sarawak. Scientifically 
named as Canarium odonlophyllum, the Dabai fruits can be 
found along the riverbanks in Sibu, Kapit and Sarikei 
(Jackson, 2008) (Figure 1). Its trees may grow to an altitude 
up to 700 metres above sea level. They are heavy fruit bearer 
and may yield up to 800 kilograms per tree. The dabai fruits 
are white in colour during their immature stage and 
subsequently turn purple when ripen. The olive-like fruits 
are oblong in shape, 35 to 40 mm long, 20 to 25 mm wide, 
and have a thin edible skin (Whitmore, 1972). The whitish 
or yellow edible mesocarp inside is 6 to 8 mm thick and 
covers a single, large three angled seed. 

Figure I: ConariulII odol7tophy/lum. (a). A 15 year-old female 
dabai tree that reaches up to 20 meters in he ight. (b). Immature 
dabai fruits in white colour and (c). ripen dabai fruits turned pur
ple in colour 

Floral development 
The fruiting season of dabai is usually towards the year-end, 
together with the durian season. Flowering of this seasonal 
fruit requires both male and hermaphrodite flowers borne on 
separate trees. Sole function of the male flowers is to 
produce pollens for cross-pollination (allogamy) with the 
hermaphrodite flowers. Once pollinated, the hermaphrodite 
flowers will undergo several stages of floral development 
until the fruits set. 

Figure 2 outlines the flowering stages of hermaphrodite 
flower of dabai. The lateral floral buds with small swelling 
or protuberance are observed at the tip of the stem during the 
budding stage. They correspond to flower primordium 
containing meristematic tissues that will give rise to flowers. 
The buds are enclosed in protective bud scale in a compact 
cone-shaped structure and surrounded by immature perianth 
segment. Floral buds are enclosed by fused calyx in green 
where petal growth is largely complete. The growth of inner 
ovary tissues pushes and splits the calyx between lobes, 
resulting in rapid release of the fully expanded petals. After 
release from the calyx, the 3 petals that are originally white 
in colour expand and acquire a yellowish lining with red 

spot on the tip . When unfold, it is clearly seen that 
hermaphrodite flower has three sepals, three petals, a pistil 
carrying a style with a three lobed stigma and six 
staminodes. Once pollinated and fertilized, several changes 
in the flower take place. These include I). the sepals and 
petals dry out and wrinkle, but remain attached on the 
flower, and 2) . the petals fall and dabai fruits in white begin 
to set within the sepals. The style and stigma also wither and 
eventually fall off. At this fruiting stage, sepals fall 
completely, leaving only white, continuously enlarging 
dabai fruits. The cross section of this immature fruit shows 
presence of single mature ovary from a single flower, 
corresponding to a simple fruit. 

Flowering 
stages 

Figure 2: The flowering stages of dabai. (I) The budding stage; (2) 
Release from the calyx ; (3) Expansion and Unfolding; (4) Finished 
Flowering, and (5) Fruiting ripening 

Hermaphrodite flower 
Taxonomical classification had once defined dabai as 
dioecious species with staminate (18]) and pistillate (18]) 
flowers borne on different plants . This statement was soon 
denied when floral morphological study revealed one 
extraordinary yet unique characteristic on the pistillate 
flowers . Ordinary pistillate flower comprises style, stigma 
and ovary, colilectively known as a typical female organ. 
Microscopy observation discovered that the pistillate flower 
of dabai appear to have both male and female organs on the 
same flower, considerably hermaphrodite flower. 

Despite this firm finding that may revise the dioecy 
characteristic of dabai , floral modification via male sterility 
was another interesting discovery . Male organ exists in the 
hermaphrodite flower comprises of six staminodes, 
indicating self-incompatibility or male sterility with no 
observation on anther, filaments or pollen availability. This 
floral modification lies beneath a principle where all 
flowering plants originate as hermaphroditic that undergo 
gradual floral modification into a diversified floral forms, 
with an intention embedded to promote outcrossing or cross
pollination (Figures 3 & 4). 
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Stigma 

Staminodes 

Figure 3: The hennaphrodite tlower of dabai with typical female 
reproductive organ. The six sterile or abortive male reproductive 
organs are referred as staminodes with no pollen observed 

}
}

" 

Figure 4: The male tlower of dabai 

Androdioecious characteristic 
The popUlation of dabai is androdioecious with male and 
hermaphrodite flowers borne on different trees. Male trees 
will not bear fruit but to produce pollen for the 
hermaphrodite flowers with nonfunctional male organs. 
Since the presence of existing male trees is sufficient to 
produce pollen, newly grown male trees are normally 
removed for economic purposes in order to save space and 
labour cost. It is desirable that only hermaphrodite 
individuals are cultivated in the field to increase the fruit 
production and profitability. 

Unfortunately for dabai growers, there is no way to 
determine a dabai's sex from the external morphology of 
embryogenic form. The sex of the seedlings is known only 
after the trees attain reproductive maturity, i.e. after 4 years. 
Seed is still the most practical and economical propagation 
method of raising the crop due to the difficulties in 
propagating the tree using vegetative methods such as 
cuttings and grafting. Therefore, it is a general practice for 
dabai growers to plant dabai seedhngs in one area, allowing 
them to grow for 4 years until the sex types are identified, 
and then to eliminate the undesired male trees to establish 
the orchards with only hermaphrodite trees. 
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Bulk segregant analysis and dabai sex determination 
Since there is no way to discriminate the gender of dabai at 
early stage or prior to the flowering stage, it is necessary for 
us to study the genetic basis of sex determination in dabai. 
The bulk segregant analysis (BSA) (Michelmore et aI., 1991) 
or pooled DNA sample was used in this study. This was done 
by mixing equal amount of purified DNA of the 15 male 
individuals (male bulk) and 23 hermaphrodite individuals 
(hermaphrodite bulk) separately. Prior pooling, male and 
hermaphrodite DNA of varying concentration were 
standardized and preset to 50ng/f.tl. Both male and 
hermaphrodite pooled DNAs were then subjected to RAPD
PCR amplification. 

After a series of PCR amplifications, one RAPD fragments 
linked to sex determination of dabai was identified to have 
present in a] I the hermaphrodite dabai samples while absent in 
the male (Figure 5). From this figure, we clearly observed 
that a single band of 272bp (DHm) is specific to all 
hermaphrodite samples but not amplified in any of the male 
samples (arrowhead). This hermaphrodite-specific diagnostic 
band (DH272) can be subsequently converted into a co
dominant sequence characterized amplified region (SCAR) 
marker by means of cloning and sequencing. 

The development of SCAR marker is believed to have 
enormous potential in assisting the dabai improvement and 
management program and thereby in advance, proposing an 
economic and yet profitable planting approach for 
commercialized plantation of dabai. 

la) (b) (e) 

Figure 5: RAPD banding patterns of dabai samples obtained using 
the selected RAPD primer. The arrows indicate the unique band of 
272bp (DH272) amplified. Panels (a) and (b): hermaphrodite DNA 
samples. Panel (c): male DNA samples 
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