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Abstract
Agriculture sector is the main economic activities in Cameron Highlands, Pahang. In order sustain the production of agriculture 
outputs, the amount of water supply needed by farmers should be provided. Farmers have been using water for farming activities 
from forest areas using water piping system that is not regulated by the government. In such situation, the market price of water 
is not reflected in the market price of agriculture output. As such, an indirect method is needed to value of water for agriculture 
production. In this study, a farm budget approach or residual value method was used to estimate the economic value of water 
for agriculture production based on data collected from 40 farmers in Cameron Highlands. Data were collected through personal 
interviews using a structured questionnaire prepared for this study. The analyses were conducted to determine the agriculture 
activities, cost of production, output, water usage, problems related to agriculture and farmers profile. The results of analysis 
showed that estimated production costs of agriculture activities vary by scale of operation, farming practices and agriculture 
products. The farmers are mainly involved in the production of vegetables and flowers. The average income per season for each 
farmer varies depending on the scale and agriculture outputs. An estimate of the value of the water is RM5.53 per m3/year or 
RM5.28/ha/year. The total economic value of water is RM41,982 per farmer per year. The estimated total economic value of water 
is RM92,361,634. The annualized value of the water, at a 10% discount rate is RM923,616,340. This study suggests that the 
economic value of water for agriculture is substantial and the protection of forest for water supply is economically justified. 

Keywords: water value, production method, water catchment, agriculture production, agriculture farmers   
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Abstract
Eurycoma longifolia, commonly known as tongkat Ali, is a widely used medicinal plant in South-East Asia. Due to the high 
demand for various parts of the plant, attempts have been made throughout Malaysia to grow E. longifolia in plantations. With 
the onset of commercial planting, A. sciodoxa populations have reached pest status and devastated seedlings and young plants 
wherever they grow. The potentially harmful effects of chemicals on medicinal plants intended for human consumption has led 
to research on more acceptable control methods. Seven isolates of the fungus Beauveria bassiana of different geographical 
origins were screened for pathogenicity and infectivity at a concentration of 5x107 conidia ml-1 against A. sciodoxa at 27±2ºC and 
75±5% relative humidity with 12 h photoperiod. All isolates were pathogenic and the infectivity varied significantly (p<0.05) among 
the isolates. The most virulent isolate, Bba-Pp, caused 100% mortality with a median infective time (ET50) of 3.6 days on day 
seven. Bba-Sl3 was the least infective isolate with 24.9% mortality and 15.3 days of median effective time. The median effective 
concentration (EC50) of Bba-Pp was 9.89x105 conidia ml-1 while that of FS-11 was 3.85x106 conidia ml-1. There was a strong 
negative correlation between inoculum concentrations and food consumption (R2=-0.99). The infection by Bba-Pp and FS-11 
resulted in 55.8 to 72.5% reduction in food consumption by A. sciodoxa compared to the controls. The results on mortality, time to 
mortality and food consumption showed that isolate Bba-Pp has good potential for control of A. sciodoxa on E. longifolia.

Keywords: microbial control, tiger moth, atteva sciodoxa, tongkat ali, eurycoma longifolia
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Abstract
Forest recreation areas provide many benefits to the community, which are difficult to measure using normal market approach. 
This study used an individual travel cost method (ITCM) to estimate the economic value of recreation benefits of Chamang 
Recreational Forest (CRF) in Bentong, Pahang. The activities involved include surveys on visitors to the forest recreation areas, 
derivation of recreation-demand function and computation of consumer surplus associated with the recreation demand curve. A 
total of 307 visitors were interviewed in Chamang Recreational Forest. Three recreation-demand models were used: semi-log, 
Tobit and Poisson.  The average consumer surplus per visit according to each model was RM75.87 for semi-log, RM106.40 for 
Tobit and RM67.18 for Poisson. The total consumer surpluses per year based on 10,000 visitors were RM758,700, RM1,064,000 
and RM671,800 for the semi-log, Tobit and Poisson models, respectively. Using a 10% discount rate with an assumption of no 
further change in future recreation demand, the total discounted present values of forest recreation in CRF were from RM6.7 
million to RM10.6 million. Because the economic value of CRF was found to be substantial, this area should be conserved for 
recreation purposes. Conversion of this forest recreation area to other uses will involve opportunity cost which will burden the 
society. 

Keywords: forest recreation, recreation demand curve, travel cost method, consumer surplus, regression analysis
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Abstract
In the study, various species of bamboo of commercial importance in Malaysia were collected and the species infesting bamboo 
were identified. The most common species encountered was Dinoderus minutus (Coleoptera: Bostrychidae). D. minutus 
characteristically degrade bamboo to a smooth powdery frass.  The females oviposit eggs in bamboo culms. The adult female 
has a pre-oviposition period between eight to ten days and the mean oviposition period was 40.0±5.0 days. The mean fecundity 
of an adult female was  78±5.0 with 3.2±0.2 eggs per oviposition day. The eggs are cylindrical in shape with a  truncated anterior 
tip.  The mean length and diameter of the egg were 404.62±22.33 μm and 77.35± 7.77 μm, respectively. The mean duration of the 
egg stage was 4.83±1.24 days at a temperature of 27±1ºC and relative humidity of 75±5%. Out of 120 eggs obtained from 24 adult 
females, 92.5% successfully developed into first instar larva. To determine the number of instars in the larval stage, 250 exuviae 
head capsules were measured. From the results of the larval development and head capsule width measurements, it was found 
that there were five larval instar stages. The overall larval development period was 52.8±0.75 days. The mean duration of first 
instar was 8.04±0.12 days, followed by 9.74±0.20 days, 13.10±0.17 days, 16.20±0.15 days and 5.72±0.13 days, for the second 
to fifth instar stages, respectively. The longest instar stage was the 4th instar with a development time ranging from 14 to 18 days 
and the shortest was the 5th instar ranging from 4 to 6 days. The pupal duration ranged between 4 to 7 days. The adult female 
and male lifespans were 57.2±5 and 48.0±4.8 days, respectively.

Keywords: dinoderus minutus, bamboo borer, larval instars, head capsules
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Abstract
Peat Swamp Forest (PSF)   in Malaysia forms the largest wetland forest type in terms of area covered, totaling 1.54 million ha. 
Of this area, some 300, 000 ha are in Peninsular Malaysia distributed in the states of Selangor, Johor, Terengganu and Pahang.  
Approximately 160,000 ha  are found in Pahang alone, making it the largest tract of PSF in Peninsular Malaysia and insular 
Southeast Asia. PSF is fast shrinking in Peninsular Malaysia due to massive destruction by indiscrimate human activities and  with 
it many plant and animal species are also disappearing. The remaining PSF in Peninsular Malaysia harbours viable populations 
of many plant species that are restricted  to the peat swamps only, and  with special conservation status such as endemic, rare, 
uncommon, and threatened. A study carried out listed more than 90% of the species found from our PSF in Peninsular Malaysia. 
PSF is also the major supplier of  the controversial ‘ramin’  (Gonystylus bancanus) cited by CITES, whose timber is highly sought 
and prized in the  international market.  Other timber species important to the country’s economy include Shorea platycarpa 
(meranti paya), Tetramerista glabra (punah) and Koompasia malaccensis (kempas) are also harboured in these forests. PSF will 
remain as an important in situ gene bank of these plant species. The future of the peat swamp forests is in our hands. What is lost 
cannot be replaced, but what remains deserved to be conserved

Keywords: peat swamp forest (PSF), flora, conservation

A General Model for Estimating Tropical Forest Biomass
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Abstract
The quantity of biomass in a forest is a result of the difference between production through photosynthesis and consumption by 
respiration and harvest processes. Thus it is a useful measure for assessing changes in forest structure. Biomass density is also 
a useful variable for comparing structural and functional attributes of forest ecosystems across a wide range of environmental 
conditions, beside that biomass of forests is also very relevant for issues related to global change. Attempts to estimate the 
biomass density of tropical forests have been made by the scientific community for use in models that assess the contribution 
of tropical deforestation and biomass burning to the increase in atmospheric carbon dioxide and other trace gases. However, 
because so many different equations and techniques are needed to estimate various structures and compositions of tropical 
forest and it would be a huge and costly, improving biomass estimates by constructing new equations to present all tree species 
in all locations are necessary. The main goals of this study is to present simple methods that are available for estimating biomass 
density of tropical forests or tree formations using primarily existing data. Prediction equations for biomass were generated from 
easily measurable parameters such as diameter at breast height (D) and total height (H). Data on dry weight of all biomass 
components of sample trees were used to develop prediction equations. The power equations were used for biomass equation 
because these equations had proved superior to other equations as evident from its greater values of coefficient of determination 
as well as from lesser values of standard error for most of the biomass components. Equations were presented from destructive 
sampling of 250 sample trees of 19 species in Indonesia, Papua New Guinea and Vietnam, from 1.20 cm to 109.18 cm of D and 
from 1.9 m to 57.7 m of H. The study provided two steps of biomass estimation, i.e., (1) a multi step process that entails calculating 
volume and then converting volume to dry weight biomass and (2) a one-step process that calculate biomass directly from growth 
parameter of D or combination D2H. Biomass density can be calculated from volume/ha by first estimating the biomass of the 
inventoried volume and then “expanding” this value to take into account the total biomass. 

Keywords:  diameter, general equation, estimator, biomass, tropics



Pameran Reka Cipta, Penyelidikan & Inovasi 2009

70

Plant Diversity and Conservation of Ayer Hitam Forest, Selangor

Faridah Hanum Ibrahim

Faculty of Forestry,
Universiti Putra Malaysia,
43400 UPM Serdang, Selangor, Malaysia
Tel:  +6012-3484 191
I.faridahhanum@gmail.com

Abstract
The Ayer Hitam Forest, a logged-over lowland mixed-dipterocarp forest in the State of Selangor covers an area of 1217 hectares. 
It is the only remaining largest tract of lowland forest  left in the Klang Valley. This forest was leased to Universiti Putra Malaysia 
(UPM) in 1996 for 80 years for the purpose of education, research and extension. Since then various efforts have been  taken 
to know the biodiversity it houses. A database on the plants of Ayer Hitam Forest was started in 1998. Many plots have been 
established and plant collections were made to achieve this and still progressing.  A total of 600 species of seed plants in 220 
genera and 80 families occur here. 50 species of ferns and fern-allies, 130 timber species, 40 fruit tree species and 120 species 
with medicinal values were recorded from this forest. Of these taxa, 20 species which are endemic to Peninsular Malaysia are 
also  found here besides 30 new records for the state of Selangor. Although Ayer Hitam Forest is still regenerating  at the late seral 
stage, it is nevertheless a rich fragmented ecosystem that needs to be conserved for generations to come. For tree taxa alone, 
this forest contains nearly three-quarter the total number of tree families, about half and one-seventh the total number of genera 
and species found in  Peninsular Malaysia, respectively. Diversity per hectare at Ayer Hitam Forest for trees greater than 5cm at 
breast height  is high  with an average of 212 species per ha. The species found here fall into eleven commodity groups.

Keywords:  plant diversity, conservation, Ayer Hitam Forest
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Abstract
Wood plastic composite (WPC)  is made of wood fine or flour compounded with plastic at different wood to plastic ratio. WPC 
is still a very new material relative to the long history of natural lumber as a building material but can be substituted in most 
instances. Currently, wood plastic composite is extruded to a doughlike consistency and then extruded to the desired shape. 
However, this extrusion profile has some constraint in design for products that require cross profile and different shape such 
as curve and bent. Therefore, injection moulded method was used to produce door frame in this study. A major advantage of 
injection moulded over extrusion is the ability of the material to be molded to meet almost any desired spatial conditions. It can 
also be bent and fixed to form strong arching curves. This study focus on using the injection moulded method to produce door 
frame. At the same time, the effect of coupling agents percentage and wood to plastic ratio on WPC were also evaluated to select 
the best formulation to produce door frame using two different commercial available coupling agents. In this study, commercial 
polypropylene wood fine and coupling agents premixed in dumper mixer for 30 minutes prior to extrusion process at temperature 
of 190

o
C using 110 mm counter-rotating twin-screw extruder. The WPC boards with size of 150 mm x 150 mm x 3 mm were then 

injection moulded by 40-ton press moulding machine. From the result, WPC produced from coupling agents Exxelor PO 1020 at 
4% significantly performed better in bending properties. Further study on the effect of Exxelor PO 1020 percentage and the wood 
to plastic ratio showed that, WPC with 65% wood fine performed significantly better in MOR and MOE than other type of WPCs. 
WPC with 60% wood fine had significantly lower thickness swelling and water absorption compared to those 65% and 70% wood 
fine WPC. Conclusively, WPC with 65% wood fine is optimum content for WPC to produce from injection moulded method. Higher 
coupling agent percentage used in WPC formulation gave higher bending properties. Therefore, door frame was produce using 
WPC with 65% wood fine and 4% Exxelor coupling agents.

Keywords:  wood plastic composite, coupling agents, bending, physical, properties
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Abstract
Understanding ecological consequences of disturbances to vegetation in high elevation vegetation communities, including 
disturbance from trampling and camping, is important as these environments are easily damaged and can require long periods 
to recover from even limited degradation. This study was conducted to assess the impacts of recreation activities on Mount 
Tahan (2187 m a.s.l.); the highest mountain in Peninsular Malaysia by determining the vegetation cover, tree diameter, height, 
leaf area and chlorophyll fluorescence (CF). Six plots sized 20 m x 20 m were established in camping sites and trekking trails 
to represent disturbed and undisturbed areas. Two dominant species which are Tristaniopsis fruticosa and Baeckea frutescens 
were selected as representative to examine the impacts on the vegetation growth and CF. The total number of plant species 
recorded was 29 in both camping and trampling areas but was found less in disturbed plots. The analysis of variance shown that 
there were significant differences between disturbed and undisturbed plots for vegetation cover, growth and CF parameters. For 
camping, the mean values of vegetation cover were found lower in disturbed plots compared to undisturbed plots but the mean 
values of tree diameter, height, leaf area and sapwood area were found greater in disturbed plots than in undisturbed plots. For 
trampling, however, all growth parameters taken in disturbed plots were found lower than undisturbed plots. In contrast, all CF 
parameters were found higher in disturbed plots for both camping and trampling areas, This study illustrated that some high 
elevation vegetation community was relatively benefited from camping and trampling activities but it may depend on the degree 
of disturbance and the nature of the surrounding environment.

Keywords:  recreation activities, physiological characteristic, chlorophyll fluorescence, upper mountain
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Abstract
A series of machining experiments on Oil Palm Empty Fruit Bunch (OPEFB) particleboard were carried out using a CNC router, 
to evaluate its tool wearing properties, in comparison to the conventional wood-based particleboard. A single-fluted tungsten-
carbide router bit (12mm ф, 18 000 rpm), with a rake angle of 15o was used in this experiment. The depth of cut and feed speed 
used were 1.5 mm and 4.5 m min-1 , respectively. The router bit machined the edge of the board, moving along its full length 
before returning to repeat the cycle. The tool was examined for the extent of wear after ever 100m of length of cut, by taking 
mould impressions of the tool. At final tool failure, the tool edge was examined under a stereo-microscope to ascertain the extent 
of wear and mode of wear. The result found that the tool wear pattern observed in this study, was similar to that obtained with 
the wood-based particleboard, but the former was twice more abrasive compared to the latter. Microscopic examination of the 
cutter edge revealed greater incidence of micro-fracture when cutting the oil palm based particleboard, indicating the presence 
of hard impurities, especially silica, in the OPEFB particleboard. The wear pattern reflected three distinct stages, an initial rapid 
wear state, followed by a steady wear state, and finally an accelerated wear state prior to complete failure. This tool wear pattern 
obtained from this study reaffirms the fact  that the wear of tungsten carbide tools follows three distinct stages of wear.  From an 
economic perspective, the tooling cost for machining oil palm based particleboard is shown to be twice of the cost for machining 
wood-based particleboard. This study shows that the machining properties of oil palm based particleboard will be a primary 
concern, if the board is to find widespread application as a potential substitute for wood-based particleboard.

Keywords: oil palm, particleboard, tool wear, micro-fracture, process economics
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Abstract
Empty fruit bunches (EFB) is a readily available waste fiber resource from the oil palm industry and is suitable for particleboard 
production.  However, the lack of information on its working properties, especially machining and finishing, is limiting its use for 
value-added products manufacturing, such as furniture. Hence, to evaluate its market potential as a furniture material, a series of 
laboratory experiments and a detailed market survey were undertaken in 2007 – 2008.  In evaluating the OPEFB particleboard’s 
machining properties, a series of experiments were carried out using a CNC multi-function machine, to evaluate the sawing, 
routing and boring characteristics of the oil palm particleboard. The result found that the resultant machined surface of the oil 
palm particleboard was improved markedly when machining at high cutting speeds (> 20,000 RPM), which significantly reduced 
the incidence of machining defects such as tear out and chip out on the panel. Further, in evaluating the surface smoothness 
of the OPEFB particleboard, it was found that the inherent surface roughness of the material was almost 2X, more than the 
conventional wood-based particleboard. Hence, abrasive sanding processes using  a three grit sequence of 120 – 150 – 180 
was necessary, in order to achieve the desired level of surface smoothness on OPEFB particleboard. Further, in evaluating the 
finishing characteristics of the OPEFB particleboard, a series of finishing trials using nitrocellulose, acid-curing and polyurethane 
lacquers were used as the coating material. The results found that acceptable finish quality with the desired level of smoothness 
and sheen was obtained only when using poly-urethane lacquer at a dry film thickness of 350 microns.  This was due to the uneven 
surface profile and the inherent roughness of the OPEFB particleboard. From the market survey carried out during the Malaysian 
International Furniture Fair (MIFF), it was found that although OPEFB particleboard was acceptable as an environmental friendly 
material, its poor machining and finishing properties limits its application to unexposed areas, such as upholstered furniture. 
Therefore, the success of the OPEFB particleboard as a furniture material will be driven primarily by its cost competitiveness and 
its environmental friendly status.  

Keywords: oil palm, particleboard, furniture, machining, finishing, marketing, environmental friendly
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Abstract
This software can be used for assessing chemical released, dispersion of all types vapour behaviour and particulates. The 
code utilizes Visual Basic (VB) which purposely to simulate dispersion of toxic and hazardous gases such as dioxin, phosgene, 
hydrogen sulphide, chlorine methane etc. This software would be useful  to assess the air quality and predict the impacts to the 
environment and health. Furthermore it capable in estimating the consequences of possible hazardous dense gas in a fast and 
reliable way. This software running under Windows operating system (95, 98, NT, XP and Vista) and the codes are built using 
Visual Basic language (VB).It is integrated using Google Map to create a flexible interface with the concerning location for better 
visualisation. This will be useful in process decision making for risk management, land-use planning, determination of exclusion of 
hazardous installations, locating  suitable location of landfill, hazardous waste  disposal area  and for development of emergency 
response plan (ERP). Results of calculations using the software can be presented in tabularized form or in graphical presentation, 
can be saved and transferred (exported) to Excel, Image and Google Map for further analysis and assessment.

Keywords: dispersion, gas, particulate, virtual basic, google map
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Abstract
Edge effect has great impacts on the persistence of bird species in isolated forests. Insectivorous birds are thought to be more 
specialized and thus, more sensitive compared to other groups of birds. We examined the abundance and density of insectivorous 
birds along with edge-interior gradient in an isolated lowland tropical rainforest in Peninsular Malaysia. A technique named Distance 
Sampling Point Count was used in the study conducted between May 2007 and April 2008. Results showed that there was a 
significant difference in overall insectivorous species abundance among different distances from edge. Among the five super-
abundant species, Striped Tit-babbler showed a significant decrease in the number observed from forest edge to the interior. 
Among the four sub-guilds belong to the insectivores, the arboreal foliage gleaning insectivores showed a significant decrease 
in number from edge to the forest interior. Moreover, the terrestrial insectivores were significantly more abundant at the forest 
interior compare to the forest edge. Analysis of density showed that the density of insectivorous species was highest at 400m 
from edge. Among the sub-guilds, the density of arboreal foliage gleaning insectivore was highest while terrestrial insectivore 
was lowest. Striped Tit-babbler had the highest density among the insectivores. Our findings indicate the edge effect and habitat 
isolation affect bird community and that these factors threatened many species. With continue deforestation and habitat isolation 
in Peninsular Malaysia, we predict more bird species will be adversely affected by edge effects.

Keywords: edge effects, understorey birds, feeding guilds, abundance, density

Reclassifying Forest Type to a New Forest Class based on Vegetation and Lithology 
Characteristics using Geographic Information System at Southern Johore, Malaysia

Mohd. Hasmadi Ismail RMNVR
Alias Mohd. Sood, Miss Norizah Kamarudin

Faculty of Forestry,
Universiti Putra Malaysia, 
43400 UPM Serdang, Selangor, Malaysia
Tel:  +603-8946 7220, +6019-972 0217
mhasmadi@putra.upm.edu.my

Abstract
Recently forest resources management with regard to precision forestry concept has been highlighted by forest managers in order 
to fulfill the demand on quality and reliable information about forest area. According to the Malaysian National Forestry Act 1984, 
forest is classified into several types by general classification which is based on vegetation types broadly into dipterocarp forest, 
peat swamp forest and mangrove forest. In applying precision forestry approach, details classification and information are required 
to render more accurate about managed forest. Therefore, this study was carried out to reclassify forest type to a new forest class 
based on vegetation and lithology characteristic using GIS technique. Ten new classes were successfully generated and mapped by 
fusing layer of forest vegetation types and lithology layer in Southern Johore, namely Dipterocarp-Igneous, Dipterocarp-Sediment, 
Dipterocarp-Alluvial, Peat-Igneous, Peat-Sediment, Peat-Alluvial, Mangrove-Igneous, Mangrove-Sediment, Mangrove-Alluvial 
and Limestone forest. In this study, Syzygium spp. (19.83 %) was found in abundance in two new forest classes; Dipterocarp-
Igneous and Dipterocarp-Sediment forest in Hulu Sedili Permanent Forest Reserve (PFR). Beside that, Elateriospermum tapos 
(9.92 %) and family of Lauraceae (7.22 %) were found to be the most dominant species in the Dipterocarp-Sediment forest, while 
Macaranga spp. (11.21 %) and Elateriospermum tapos (11.02 %) found dominant in Dipterocarp-Igneous forest. From the sample 
plot, Dipterocarpaceae family constituted only 3.09 % whereas the non-Dipterocarpaceae family was 96.91 %. Hence, this study 
indicated that there is variation in species dominancy at different lithology of the same forest vegetation site.

Keywords: geographic information system, reclassify, new forest class, precision forestry, dominant species



Pameran Reka Cipta, Penyelidikan & Inovasi 2009

74

Historical and Current Legislations of National Park (Taman Negara) Peninsular Malaysia

Pakhrizad Hassan Zaki
Mohd. Hasmadi Ismail, Kamaruzaman Jusoff

Faculty of Forestry,
Universiti Putra Malaysia, 
43400 UPM Serdang, Selangor, Malaysia
Tel:  +603-8946 7225, +6019-9720217
asato40@hotmail.com

Abstract
The study was conducted to discuss the historical and current legislation pertaining to the establishment and administration of the 
Taman Negara National Park, Peninsular Malaysia. Established in 1938 and 1939 as King George V National Park, the park was 
named Taman Negara National Park after independent in 1957. Estimated to be 130 million years old and with an area of 4,343 sq 
kilometers, the highest mountain in the peninsular, Gunung Tahan (2,187 meter) is allocated in the area. Taman Negara National 
Park is a combination of three protected areas in three states, Taman Negara Pahang National Park, Taman Negara Kelantan 
National Park and Taman Negara Terengganu National Park. Currently all the three states has its own legislation, namely Taman 
Negara Enactment (Pahang) No.2, 1939 [En.2 of 1938], Taman Negara Enactment (Kelantan) No.14, 1938 [En.14 of 1938] and 
Taman Negara Enactment (Terengganu) No.6, 1939 [En.6 of 1358]. In Malaysia, some laws are federal legislation. Others are 
state enactments. Not all legislation enacted will apply to the whole Peninsular, the state of Sabah and Sarawak. To provide for 
the establishment and control of National Parks and for matters connected herewith, the Federal National Parks Act (Act 226) 
was introduced in 1980. This federal act shall not apply to the three states. Since this is the constitutional position, constraints 
especially on uniformity of laws either to promote or enforced, particularly in respect matters stated and List 1 Federal List (Ninth 
Schedule of Article 74, 77 Legislative Lists), List II – State List (Article 95B (1) (a) and List III – Concurrent List (Article 95B (1) 
(b) often exists. Thus, there are some matters which the National Parks fall under the legislative authority of both the Federal 
and State Governments. However, forestry and land fall under the jurisdiction and legislative authority of the state in accordance 
with the Concurrent List of the Ninth Schedule. The areas of jurisdiction of Federal and State Governments as defined in the 
Constitution lead to non-uniform implementation of rules and regulations between states. The objective of this paper is to review 
the laws and legislation pertaining to the management of the National Park in Peninsular Malaysia. Specifically the constraints 
arises between the federal and states jurisdiction toward the management of land and conservation of the protected area.

Keywords: Taman Negara National Park, protected areas, historical, legislations, gazettement
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Abstract
In this study, daily KBDI values were calculated and temporal trends were analyzed at four selected stations; Kota Bharu, Kuching, 
Sandakan and Subang in Malaysia for the period 1990-1995 using a KBDI software. The highest monthly mean KBDI values were 
1550 in February, 1120 in July, 1355 in April, 1370 in July and the lowest were 380 in November, 240 in January, 380 in December, 
680 in December at Kota Bharu, Kuching, Sandakan and Subang, respectively.  In the frequency analysis, Kota Bharu had 773 
Moderate Fire Danger (MDD) days and 684 Low Fire Danger (LFD) days.  Kuching had 1497 LFD days and 120 High Fire Danger 
(HFD) days while Sandakan had 1056 LFD days and a$@$ HFD days. Subang had 926 MFD days an 366 HFD days. In terms 
of forest fire management perspectives, the Kota Bharu station faces higher risk in January compared to the other stations in the 
same month. On the other hand, areas within the Kuching station faces the lowest risk of fire in January compared to the other 
stations in the same months.

Keywords: forest fire, KBDI, fire danger index, drought, fire risk
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Abstract
The global demand for timber products will continue to grow in line with increasing population and economic development 
especially in many developing countries. Simultaneously, forest ecosystem plays important roles in the environmental services 
such as carbon sequestration, recreational, water catchments, wildlife reserve and soil protection. Therefore, Malaysia is 
committed in implementing Sustainable Forest Management (SFM). The forest are harvested in a sustainable manner by adopting 
the method of reduce impact logging practices. This resulted to diminishing supply of logs to downstream timber industry. The 
West Malaysian log supply is in deficit since 1995. This has significant impact on major timber products. They have moved from 
resources surplus to one of deficit in Malaysia. Therefore, it is interesting to know the behaviour of West Malaysian log market 
with the implementation of SFM policy. The results indicate that full adoption of SFM could lead to substantial reduction of 
supply. Furthermore, a sustained price increase in the long run does not seem to have significant impact on the demand side. 
In conclusion, the ongoing adaptation of West Malaysian forestry to the standards of the SFM certification programs could have 
substantial effects only on the log supply. This will probably influence the scheme of forest plantation establishment in sustaining 
the West Malaysian forest sector.

Keywords: sustainable forest management (SFM), supply and demand of logs, autoregressive distribution lag (ARDL) 
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Abstract
The South China Sea is the largest sea. It is rich in natural resources like oil and natural gases. It is also has a strategic location 
where is a busy traffic for many ships. Sediment is  a great tool for the investigation of trace contaminants such as PAHs in aquatic 
systems due to their huge affinity for particulate and organic matter, and their relatively long persistence in the environment.30 core 
sediment samples were collected from South China Sea using Ekman Dredge. Those samples were extracted and fractionated 
before we analyzed them for polycyclic aromatic hydrocarbon (PAHs) by using Gas chromatography-mass spectrometry (GC-
MS). PAHs are the most important persistent organic pollutant. They are introduced to aquatic environments through accidental 
oil spills, discharge from routine tanker operations. In other case, land based pollutant are contributed by rainfall and runoff 
waters. The possibilities to found the concentrations PAHs in core sediment samples are highest compared to other matrixes 
because PAHs are lipophilic and hydrophobic. PAHs are tends to particulate into sediment rather than water or air. Environmental 
forensic technique, molecular ratio is used to determine the link between pollutant and anthropogenic sources; petrogenic and 
pyrogenic. Molecular ratio consists of several types, generally Low Molecular Weight over High Molecular Weight (LMW/HMW) 
and methyl alkylated to parent. If the ratio of LMW/HMW is more than one indicates pyrogenic sources while ratio less than one 
shows petrogenic sources. The total PAHs concentration of the marine sediments range from  79.74 ng/g to 1481.09 ng/g dry 
weights. The concentration level of PAHs in the South China Sea is indicated as low to moderate contamination in relation to the 
global PAHs sedimentation records. These studies should be conducted from time to time to monitor the PAHs contamination in 
the marine environment.

Keywords: polycyclic aromatic hydrocarbons, South China Sea, persistent, molecular ratio
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Abstract
This paper examines the dynamic effects of sustainable forest management (SFM) on the West Malaysian sawntimber supply. 
Both short run and long run effects on sawntimber supply are studied using a multivariate cointegration analysis. The proxy of 
SFM variable is permanent forest reserve. It is expected as an exogenous negative shock in the sawntimber supply. In general, 
given the fact that West Malaysian sawntimber supply is decreasing since 1990s, the results show that sawntimber supply is 
statistically influenced by SFM practices. Furthermore, reducing of harvested area of forest has significant effect on sawntimber 
supply decreases. While in the short run, the results suggest that there are negative impacts of SFM practices on sawntimber 
supply at 10 percent significant level, in the long run, the result is significant at 1 percent level. This may to some extent pull down 
the West Malaysian sawntimber supply together by bringing the forest harvests to sustainable level. 

Keywords:  sustainable forest management, sawntimber supply, cointegration analysis
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Abstract
Polycyclic aromatic hydrocarbons (PAH) are pollutants produced via natural and anthropogenic sources, generated during the 
incomplete combustion of solid and liquid fuels or derived from industrial activities. They are ubiquitous pollutants that occur in 
the nature and are harmful to living organisms in the environment and human being due to their high degree of mutagenicity and 
carcinogenicity. To better understand the photodegradation of PAH in solid phase in natural environment, this study examined 
the influencing factors, kinetics and intermediate compound of PAH pyrene photodegradation by iron oxides. The results showed 
that among the various iron oxides tested, the degradation rate followed the order of goethite (a-FeOOH) > hematite (a-Fe2O3) 
> lepidocrocite (γ-Fe2O3) > maghemite (γ-FeOOH) under the same reaction conditions. Lower dosage of a-FeOOH and higher 
light intensity increased the photodegradation rate of pyrene. Iron oxides and oxalic acid can set up a photo-Fenton-like system 
without additional H2O2 in solid phase to enhance the photodegradation of pyrene under UV irradiation. All reaction followed first-
order reaction kinetics. The half life (t1/2) of pyrene in the system showed higher efficiencies of using iron oxide as photocatalyst to 
degrade pyrene. Intermediate compound pyreno was found in the photodegradation reactions using gas chromatography-mass 
spectrometry (GC-MS). The intermediate compound was different from those reported for photodegradation efficiency for PAHs in 
this photo-Fenton like system was also confirmed by using the contaminated soil samples. This study, therefore, provides useful 
information to develop efficient and low cost photochemical remediation techniques for PAH contaminated soils under natural 
conditions since goethite, oxalate and light exist in natural environment.  

Keywords: photodegradation, PAH, pyrene, iron oxide, solid phase
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Abstract
This study attempted to assess the attitudes and perception of three groups of people affected by forest fire i.e public, fire fighters 
and villagers affected by forest fire. Likert questionaire is used to elicit repondents attitudes and perception by asking the degree 
to which the individual agree or disagree with the statement. Respondents from all three groups agreed that forest fire would 
cause air pollution, soil erosion, green house effect and thick haze, so indirectly cause disease like asthma, respiratory disease, 
skin infection. Villager affected by forest fire supported immediate fire suppression and agree that forest fire is a big problem in this 
country. However the public and fire fighter did not agree with this perception. The findings from this study will help the relevant 
authorities to formulate fire prevention and educational campaign.

Keywords: forest fire, attitudes, perceptions, fire fighters, forest fire management
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Abstract
The rapid growing of agriculture industry in Malaysia has brought a controversial situation to Malaysia watershed, especially pig 
farming, chicken farming and palm oil mill industry which have a high loading in organic pollutants. Langat River is flowed through 
States of Selangor which is a heavily populated area and the quality of the river continuously degrades by human activities. The 
direct discharging of livestock and poultry sewage to the river or drain can lead to non-point source pollution. The break down 
in Sewage Treatment Plants (STPs) and incomplete treatment processes may lead to discharging the low quality effluent into 
the river. Various bacteria are found in the digestive tracts and feces of wild and domestic animals and humans. Some of these 
bacteria, i.e. fecal coliforms, E. coli (the predominant member of the fecal coliform group), and Enterococcus spp., are used as 
indicators of fecal contamination in natural waters.  The indicator bacterial are found in warm-blooded animals in high numbers, 
and their presence in natural waters generally indicates faecal pollution and potential presence of pathogenic microorganisms. 
However, the presence of these bacteria in aquatic environments does not provide definitive information regarding their possible 
sources. The sewage and effluent from different sources will then cross-contaminate the river and the problem causing sources 
are never known. Therefore, host-specific bacteria can be used as a genetic tool to detect microbial contamination sources by 
using PCR-DGGE analysis, through a process of screening nucleic acids from different sources to identify molecular targets. The 
present study is the first study on the application of microbial community based on 16s rRNA to assess the microbial contamination 
and determine the sources. The study is important to help in elimination of the microbial contamination and minimise the impact 
on human disease.

Keywords: sewage, PCR-DGGE, source identification
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Abstract
The operational application of the ‘Logfisher’ technology and system were undertaken at Sungai Betis, Gua Musang Forest 
Reserve in 2007 as an alternative to existing logging technologies. It has since been widely accepted and acknowledged as an 
efficient and cost effective alternative to existing low and reduced impact logging technologies such as skyline, Mobile Tower 
Yarder and Helicopter. This paper examined the various committed new and improved logging activities ascribed in the Reduce-
Impact Logging (RIL) particularly using ‘Logfisher’ rather than Conventional Logging (CL).  The incremental cost of implementing 
this new logging system was appraised using cost accounting data gathered from the Telemont Sdn. Bhd project in Gua Musang, 
Kelantan, Malaysia in 2007. These activities contributed to substantial incremental costs of compliance were on road construction 
and ‘Logfisher’ timber harvester. While the remaining activities, represent huge deduction cost especially in skidding because 
there is no skidding activity needed in RIL area. The distribution of changes in cost by compliance with new logging system was 
also identified in the form of RM/ha and RM/m3. Finally, the percentage of change in cost of both RIL and CL activities were 
presented. 

Keywords: reduce impact logging (RIL), conventional logging (CL), ‘logfisher’, cost of harvesting activities
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Abstract  
Surface sediments were collected from 11 sampling sites in the intertidal and drainages of Selangor. The sediment samples were 
analysed for Ni and Zn. The metal concentrations ranged from 15.1 to 121 µg/g dry weight for Ni and 50.2 to 336 µg/g dry weight 
for Zn. The highest total (Ni and Zn) concentrations in sediments were found at an industrial site in Serdang. The Ni and Zn ranges 
found from this study were wider and higher than those reported previously from Malaysia. Generally, the ‘oxidisable-organic’ 
fraction contributed the largest percentages of metals among the other three anthropogenic-related fractions. This study shows 
that the non-resistant fraction dominated the total Zn based on sequential extraction technique. Some sites had higher percentage 
(>50%) of non-resistant fraction of Ni and Zn, indicating anthropogenic sources of these metals. Therefore, it is suggested that a 
continuous monitoring of the study areas should be implemented especially at industrial area at Serdang. Perhaps, the industrial 
waste must be treated before draining in the waterways.

Keywords: surface sediments, drainages, intertidal area
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Abstract
Linear alkylbenzenes (LABs), which have been proposal as markers of the hydrocarbon component of domestic and industrial 
wastes measured in sediment cores from South China Sea. This is to determine the concentration and compound in the samples. 
The LABs concentration in sediments collected from South China Sea ranged from 315.61 ng/g to 880.17 ng/g. Internal and 
external ratio can be used to determine the degradation rate of LABs compound. Low I/E ratio :low degradation rate, so I/E ratio 
increase during transport in aquatic environment.
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Abstract
River water quality refers to the physical, biological, and chemical status of water bodies. Urbanisation, population density, water 
shortages and pollution strongly influence the water quality (Cheng et.al. 2003).  The water quality downstream is related to 
the proper management of the river basin and the adequacy of treatment plant within the basin concerned.  Data on river 
water quality parameters are gathered consistently to enable the assessment of the status of the water quality be determine. 
However, an effective method of extracting value added information from these data to facilitate decisions on the implementation 
of cost-effective pollution prevention measurements to safe guard people, livestock  and industrial development in a region 
remains a problem (Vrtačnik et.al 1992).   Often deterioration of water quality caused by discharges from untreated industrial 
and municipal wastewater, surface and agriculture runoffs, spill of hazardous substances,  illegal discharges of industrial waste 
and development activities in the water catchments area does not take into consideration the assimilative capacity of the river to 
self purified the pollutant that has been discharge into the river, thus incremental discharge of various pollutant from any sources 
will eventually lead to the ‘death’ of the river. Two extremes condition must be considered in managing river basin; disregard the 
generally severe damage to the aquatic ecosystems and the impairment of the utilisation of the water due to direct discharge 
of untreated wastewater, or treatment of all the wastewater streams discharging in the receiving waters, at the highest quality 
level. And in-depth knowledge in this area is crucial to develop an effective management tool for solving environmental problem.  
An effective knowledge management tool will enhance decision making process and employing computer based-technology to 
capture knowledge and human expert knowledge has moved knowledge management front and centre.

Keywords: knowledge-based system, water quality, load duration curve, pollutant load
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Abstract
Rivers in Malaysia are important for fisheries, recreational activities, tourism, and maintaining biodiversity. However, the rivers 
are under constant threat of various pollutions. One of the major threats is persistent organic pollutants such as polycyclic 
aromatic hydrocarbons (PAHs). Low molecular weight PAHs results in acute toxicity while high molecular weight PAHs results 
in chronic toxicity and may be carcinogenic and mutagenic. Sediments samples from total of 18 stations in Sarawak River and 
Inanam River were analyzed for alkanes, hopanes and PAHs. Street dust, asphalt, tire rubber, fresh crankcase oil and used 
crankcase oil were also collected as source materials. Sediments samples and other source materials were dried with baked 
anhydrous sodium sulphate and soxhlet extracted for about 9 hours using distilled dichloromethane. The extracts were purified 
and fractioned using two-step silica gel column chromatography. The samples were analyzed with gas chromatography equipped 
with mass spectrometer (GC-MS). The sources of pollution in selected sediments were identified based on methylphenanthrene 
to phenanthrene ratio (MP/P) and other diagnostic ratios by comparing with the source materials. The ratios were calculated to 
distinguish petrogenic and pyrogenic sources of PAHs.
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Abstract
Heavy metal (HM) contamination in soils and wastewaters is brought about by rapid urbanisation, industrialisation, technological 
innovations and anthropogenic activities. It is currently one of the world’s major environmental problems which gives rise to 
health risks, ecosystem damage and may impair the human race in generations to come if left unchecked. Removal of HM from 
water-bearing wastewaters in major parts of the world is by physico-chemical process (ultrafiltration, electrodialysis and reverse 
osmosis) or the use of adsorption on activated carbon before discharging the effluents into natural water-body systems. Both 
systems are limited by high costs, process complexity and low removal efficiency of membrane processes. This leads to the 
search for an alternative method of treatment which is low-cost, non-hazardous and easily available sorbents of HM. Some fungi 
are able to survive and accumulate both heavy and toxic metals under conditions that are lethal for other biota, thus creating 
a niche for biological remediation (bioremediation). This investigation isolated such fungi based on toxicity tests on solid and in 
liquid media amended with heavy metals Zn, Cu, Pb and Cd. The EC50 and EC90 of the fungi were determined. Results showed  
isolates Trichoderma atroviride, Trichoderma sp. and Aspergillus niger,  identified by molecular means, to consistently perform 
way above-average tolerance to Cu, Zn Pb and Cd up to  5000ppm per metal on agar media at 10 days incubation. The EC50 
values for Cu(II) and Cd(II) for all 3 fungi were better than those reported for microfungi thus far. The lab studies currently focuses 
on the selection and formulation of an efficient, cheap and non-hazardous carrier of the selected fungi (or consortium of fungi) and 
use them at point of source whether in soil or at industrial point of discharge before they are released into natural water bodies.
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Abstract
A study was carried out at some selected coastal areas of Kuching river in Sarawak to determine the concentration of linear 
alkyl benzenes (LABs) in coastal sediments. LABs have been used as a molecular marker to detect sewage pollution in aquatic 
environment. Nine surface sediment samples and 5 samples (Bitumen, street dust, tire rubber, fresh crankcase oil, and used 
crankcase oil) Were chosen for each point was analyzed. Also I still have number of samples from Kota Kinabalu River. The 
determination of types and concentration of Linear alkylbenzen were analyzed using Gas Chromatography-Mass Spectrometry 
(GC-MS). Linear alkylbenzenes (LABs), which have been proposal as markers of the hydrocarbon component of domestic and 
industrial wastes measured in sediment surface from Kuching river in Sarawak. This is to determine the concentration and 
compound in the samples. To quantitatively express the isomer composition, a ratio of internal to external isomers (I/E ratio) has 
been proposed as an index of the degree of LAB degradation.
 
Keywords: linear alkylbenzenes, sediments, Kuching and Kota Kinabalu rivers

Revealing Padawan Rich Orchid Flora and What’s Next?	 			 

Rusea Go
Phoon Sook Ngoh, Micheal Lim Yee Liang, Khor Hong Eng, 
Janna Ong Abdullah, Julaihi Abdullah

Faculty of Science,
Universiti Putra Malaysia, 
43400 UPM Serdang, Selangor, Malaysia
Tel:  +603-8946 6634
rusea@science.upm.edu.my

Abstract
Padawan district is covered mostly by limestone hills and outcrops known as Padawan Formation. This limestone area is 
considered wet with the average annual rainfall of 4069.5 mm, humidity of 85.4% and mean 24 hours temperature of 26.2° C. The 
climatic features above combined with the well drained thin layer of humus covering the rock surfaces provides the unique and 
favourable condition for orchid’s growth that contributes to its high diversity in this area. Our study for the past 10 years covers 
all the known limestone hills in Padawan, through random sampling along existing and newly made jungle trails. To date, a total 
of 285 species in 68 genera of orchids have been identified with 127 species are new to Padawan, 16 species new to Sarawak, 
16 species are endemic to Padawan, 3 species are critically endangered in the wild and probably 2 species might be new to 
science which requires further investigation and confirmation. Due to the nature of sampling technique, the studied area merely 
covered about 20% of the total land area of Padawan which entice us to wonder further on how many more orchid species could 
there be if only we could study all the accessible area. Therefore our future work in Padawan are to include a systematic plot 
setting to determine diversity index, DNA barcoding for rare, endangered and endemic species, to access their population size 
and to propose mass propagation so that pressure on the wild population could be reduced.  These future works are aimed to 
evaluate the conservation status of these orchids which could be utilized to ascertain their future existence either in situ or ex situ 
depending on which is more valuable to the authorities concerned, the limestone quarrying or the unique flora and fauna diversity 
in Padawan limestone area.
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Abstract
Mangrove ecosystems in Malaysia especially along the coastline that facing the Straits of Malacca such as Rembau-Linggi 
estuary are exposed to anthropogenic contamination of polycyclic aromatic hydrocarbons (PAHs) from tidal water, river water 
and land-based sources due to the increasing of industrialisation and urbanisation. Moreover, anthropogenic activities in 
marine environment such as oil spill and leakage from boats and ships might harm and affect the mangrove ecosystems due to 
transportation of particulate matters that partition with the PAHs to the mangrove sediments which has unique features such as 
rich organic carbon and anoxic conditions. The results of the study will show the distribution and sources of PAHs in mangrove 
sediments thus explain the changes in PAHs mangrove surface sediments with time. In addition these will demonstrate the effect 
of PAHs on mangrove plant as PAHs being uptake from sediments to the mangrove plant through pneumatophore root, since used 
lubricating oil (petrogenic source of PAHs) could destroy conducting tissues, especially those in fine roots. These are important as 
it will ultimately help to quantify the current concentration of this compound in Malaysian mangrove ecosystems since mangrove 
have been given more attention after the tsunami tragedy.
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Abstract
Kenaf (Hibiscus cannabinus L.) is one of the most potential annual crops planted throughout the world. It is a highly productive, 
warm-seasonal C3 annual crop, fast growing and multipurpose. It has been utilized as a substitute of jute as well as for the 
production of pulp and paper. With strong and long fibre yield, mass production of Kenaf throughout Malaysia is critical. The 
utilisation of less fertile soils such as BRIS soils is important to increase the Kenaf production throughout Malaysia. Thus, the 
objective of this study was to examine the effects of different fertilizer applications on photochemical efficiency, growth and gas 
exchange parameters of Kenaf planted in BRIS soil in the dry and wet seasons. V36 variety was used and planted in three different 
plots treated with different rates of fertilizer namely high (1960 kg/ plot), medium (1260 kg/ plot) and low (700 kg/ plot) where 
each plot comprised 106,000 trees. The antagonistic effects of different rates of fertilizer application were found for photochemical 
efficiency (Fv/Fm) where higher application of fertilizer level resulted in lower value of Fv/Fm. However, contrasting results were 
found for growth and gas exchange parameters. Significant effects of fertilizer were observed for diameter, height, leaf number 
and area as well as biomass during wet season. The correlation analyses between diameter, height and total aboveground 
biomass were more pronounced in the wet season. The absolute growth rate (AGR), relative growth rate (RGR) and growth 
efficiency (EG) calculated from the differences between the first and second readings for aboveground biomass showed that the 
higher rate of fertilizer application recorded greater values of AGR and RGR. However, no trend was observed for EG. Overall 
results suggested that the medium fertilizer rate can maximize the production of Kenaf planted in BRIS soils effectively.  
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Abstract
Cloud forests in Malaysia are restricted to mountainous region of the country. The present paper reports on orchid’s species 
diversity in Gunung Ulu Kali which is within 1 km radius of the famous, most developed highland regions in the country. In 2006 
alone, Genting Highlands was visited by a total of 18.4 million visitors, the loading that Genting Berhad needed to accommodate 
through constructions of new roads, hotel buildings and other entertainment infrastructures. The developments undeniably had 
affected the local climate and environment especially the areas within 2km radius of the resort. The most glaring fact is the raise of 
temperature that has directly affected the plant communities previously flourish in this area. Stone, 1978 reported that temperature 
ranges from about 100C at night to as high as 230C during the day as compared to currently recorded at 160C to 24 – 250C, a sign 
of global warming. Stone (1978) established nine sampling plots and we revisited and inventoried orchid species at all the sites. 
A total of 38 or (60.3%) from 63 species of orchids listed by Stone (1978) were recollected. Nevertheless, an additional 7 species 
were identified as new records from Gunung Ulu Kali. The missing taxa could be due to (i) the forest destruction occurred in 3 of 
the plots which are left  almost totally barren or covered with piles of constructions debris, (ii) perished due to inability to adapt 
to environmental changes, (iii) over collected by orchid enthusiast, and (iv) trample upon by heavy traffic of  nature joggers and 
trackers.  The new additional taxa could be (i) those identified up to genus level by Stone, (ii) was not collected during his study, 
and (iii) species from lower elevation moving up as local climate becomes favourable for them to thrive. 

Keywords: cloud forests, orchids diversity, climate change, Gunung Ulu Kali
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Abstract 
Concentrations of Cd, Cu, Ni, Fe and Zn were determined in the Perna viridis populations collected in April 2005 from Bagan 
Tiang and Kuala Kedah. The ranges of Cd, Cu and Zn found in this study were lower than the maximum permissible limits set by 
Malaysian Food Regulations 1985 and other established guidelines. Therefore, the consumption of wild mussels collected from 
Bagan Tiang and Kuala Kedah should pose no acute toxicological risks of Cd, Cu and Zn to humans. Despite the apparently low 
concentrations of Cd, Cu, Fe, Ni and Zn in the different soft tissues of P. viridis collected from Bagan Tiang and Kuala Kedah, from 
a public health risk perspective, the data suggest the need for continued monitoring of heavy metal pollution in the mussels.

Keywords: heavy metal concentrations, soft tissues, shells, wild mussels, Bagan Tiang, Kuala Kedah
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Abstract
Empirical models are important tools for relating field-measured biophysical variables to remotely sensed data. Regression 
analysis has been a popular empirical method of linking these two types of data to estimate variables such as biomass, percent 
vegetation canopy cover, and bare soil. This study was conducted in a semi-arid rangeland ecosystem of Qazvin province, 
Iran. This paper presents the development of a regression model for predicting rangeland biophysical variables using Landsat 
TM nonthermal bands original image data. The biophysical variables of interest within the rangeland ecosystem were percent 
vegetation canopy cover, bare soil extent, and stone and gravel which their correlation were analyzed in relation to Landsat TM 
original data. The results of applying stepwise multiple regression showed that there is a significant correlation between Landsat 
TM band 2 reflectance values and biophysical variables. The developed models were applied to Landsat TM band 2 and relevant 
maps were generated. We concluded that such problems as an inexact location of field samples on the image, small size of 
samples, vegetation heterogeneity may significantly affect modeling of real rangeland Landsat TM data relationships.

                             
Keywords: biophysical variables, empirical model, multiple regression, rangeland, remotely-sensed data
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Abstract
Environmental Forensics involves the identification and source apportionment of the compounds in environmental samples to 
Anthropogenic Waste Indicators (AWI). AWIs are man-made waste which consists of chemical compounds originating from 
pharmaceuticals, detergent metabolites, pesticides and industrial products. However, this project focuses on analyzing the utility 
of biomarker compounds, Polycyclic Aromatic Hydrocarbons (PAHs) and Linear Alkylbenzenes (LABs) in earthworms to gauge 
the sources of anthropogenic waste at the Langat River. PAHs are listed by United States Environmental Protection Agency 
(US EPA) as priority pollutants due to its toxicity and persistency in the environment.  Determining the anthropogenic sources 
of PAHs is a frequent forensic task. Predominantly, there are two different anthropogenic sources (i.e. combusted/pyrolyzed 
fossil fuels versus spilled petroleum) or ‘pyrogenic’ and ‘petrogenic’. LABs are studied in this project as a molecular marker for 
municipal wastewater pollution. LABs are hydrophobic and will be accumulated in sediments and biological tissues. Earthworms 
are excellent bio-indicators of the relative health of ecosystems as they are: (1) large in number, relatively immobile and easy to 
sample, (2) full contact with the substrate and consume large volumes of this substrate, (3) high resistance to toxic chemicals but 
their growth, fecundity and behaviour are affected, (4) their ability to bio-accumulate some chemicals in their tissues. In addition, 
earthworms occupy a low trophic position in the food web and can facilitate the movement of organic soil contaminants into higher 
trophic levels by consuming soil particles. Sampling methodology of this study includes careful selection of sampling sites along 
riverbank of Langat River and usage of 0.2% formaldehyde as expellant for earthworms. Laboratory procedures would involve 
depuration, homogenisation, lipid determination and soxhlet extraction of earthworms followed by fractionation of PAHs and LABs 
using two-step silica gel-column chromatography. The extract is analysed with gas chromatography equipped with the mass 
spectrometer (GC-MS).

Keywords: earthworms, polycyclic aromatic hydrocarbons (PAHS), linear alkyl benzene (LABs), bioaccumulation factor 
(BAF)
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Abstract
Canopy plants or epiphytes are among the least studied plant communities in terms of their potential uses ad economic importance. 
Our study for the past years focuses on identifying species with ornamental demands and possible medicinal properties.  A total 
of 30 species has been identified for mass propagation through tissue culture. Fifteen species are orchids, 7 species are ferns 
and lycophtes, 4 species are aroids, 2 species of gingers and 2 species of Rhododendrons. Living materials are collected from 
the jungle throughout the country except Sabah. Most of the plants are kept in UPM green house for raw materials of future 
phytochemistry and tissue culture research. Adaptation period and parameters are distinctly different among species and due to 
these samples for tissue culture are procured and cultured almost immediately upon collection. Phytochemistry study requires 
substantial amount of samples and many species identified with potential medicinal value were in small quantities, therefore not 
all species were screened for active compounds yet and screening will be done on the future unlimited tissue culture products. 
Ferns, lycophytes, aroids and gingers adapts faster and better than orchids to ex situ environment. Preliminary results shows that 
all plants responds positively to the same tissue culture media and procedure, a finding that would help to reduce costs of mass 
propagation of diverse species of plants. This culture media and procedure will be developed as universal tissue culture kit.

Keywords: canopy plants, ornamentals, medicinal, tissue culture media and procedure
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Abstract 
The guppy fish, Poecilia reticulata and the lake surface sediments were collected from the Serdang Lake in August 2005. Both 
the fish and the sediment samples were analyzed for Cu, Cd, Pb, Zn and Ni. The ranges of metal concentrations (µg/g dry weight) 
in the fish were 0.160-11.1 µg/g for Cu; 64.6-174 µg/g for Zn; 0.400-4.03 µg/g for Cd; 3.27-12.1 µg/g for Ni and 19.5-50.9 µg/g 
for Pb. In the sediment, the ranges of metal concentrations were 1.97-62.1 µg/g for Cu; 31.6-274 µg/g for Zn; 1.92-3.17 µg/g for 
Cd; 60.2-94.8 µg/g for Ni and 3.23-42.1 µg/g for Pb. It was found that the concentrations of Zn was the highest found in both fish 
and sediment samples, followed by Pb, Cu, Ni and Cd. The similar pattern of heavy metal occurrence found in the fish and in the 
sediment, indicated that the fish could be used as a potential biomonitor for metal contaminantion in the freshwater ecosystem. 
Since P. reticulata are widely distributed in lakes and in almost all of the urban drainages, this fish species is a very potential 
biomonitor of heavy metal bioavailability in the polluted freshwater ecosystem of Malaysia.

Keywords: contamination, biodiversities, heavy metals, Serdang Urban Lake, guppy fish
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Abstract
Discovery of new species is not an impossible in unbotanized forested area. Two new species of orchid genus Bulbophyllum were 
discovered during the 2 weeks scientific expeditions to Lanjak Entimau Wildlife Sanctuary, Ulu Ketibas, Sarawak. The two species 
are both epiphytes and found in abundance along the riverine of Sg. Bloh and Sg. Ketibas. Bulbophyllum ketibasensis spec. nov. 
and Bulbophyllum rafflesioides spec. nov. Bulbophyllum ketibasensis was named after Sg. Ketibas where they are found growing 
in abundance, whilst Bulbophyllum rafllesioides was named after the genus Rafflesia due to the Rafflesia-like markings on the 
sepals and petals as well as its rotten flesh smell. 

Keywords: orchids, new species, bulbophylum ketibasensis, bulbophyllum rafflesioides
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Abstract 
The concentrations of Cd, Cu, Pb, Zn, Ni and Fe were determined in the gastropod Nerita lineata collected from 15 sites in the 
west intertidal area of Peninsular Malaysia (shell length 11.5–33.8 mm). The results of the present study showed that metal 
concentrations in the shells, operculums and soft tissues of N. lineata were distributed differently at different sampling sites. 
The mean concentrations (μg/g dry weight) of Cd, Cu, Fe, Ni, Pb and Zn in the samples were 2.99, 6.38, 35.05, 23.34, 48.22 
and 16.59 in the operculum, 3.15, 5.59, 49.78, 24.18, 48.86 and 7.86 in the shells and 1.03, 2.65, 566.63, 5.85, 92.72 and 
92.75 in the soft tissues. All the populations of N. lineata showed similar trends in the accumulation of Cd, Ni and Pb which 
decreased in the order: shell>operculum>soft tissue, Cu and Zn in the order: soft tissue>operculum>shell and Fe in the order: soft 
tissue>shell>operculum. In general, higher concentrations of metals were recorded in samples collected from the stations closed 
to the anthropogenic sites. In particular, samples collected from KSAyam accumulated high Pb concentrations when compared to 
other sites in the operculums, shells and soft tissues of the snails. This may indicate high bioavailability and contamination of Pb 
of the study site. The snail N. lineata is therefore suggested as a potential biomonitor of bioavailability and contamination of heavy 
metal in general and Pb in particular for the tropical intertidal area of Peninsular Malaysia.

Keywords: heavy metal concentrations, nerita lineata, bioavailability, contamination, tropical intertidal area
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Abstract 
The concentrations of Cd, Cu, Fe, Ni and Zn were analysed in different parts (shells, mantle plus gills and foot plus visceral mass) 
of the red blood cockle Anadara granosa collected from an anthropogenic-receiving site at Kuala Juru, relatively unpolluted sites 
at Jeram and Kuala Kurau. The metal concentrations (µg/g dry weight) in the total soft tissues of A. granosa were 1.30-9.44 (mean: 
4.69) for Cd, 91.9-203.5 (mean: 130.2) for Zn, 0.80-16.15 (mean: 7.67) for Ni, 455.91-1125.5 (mean: 715.3) for Fe and 5.41-7.39 
(mean: 6.14) for Cu. Although the highest concentrations of Cu and Zn were found in the soft tissues of Kuala Juru’s cockles, 
these metal concentrations were lower than the maximum permissible limits established by Malaysian Food Regulations 1985 
and WHO standard guidelines but the Cd concentrations from Jeram’s cockles, were higher than the maximum permissible limit 
established by the both guidelines. As suggested by many reported studies found in the literature, regular biomonitoring of heavy 
metal concentrations at these three sites is needed since the edible A. granosa is a popular commercial bivalve in Malaysia.     

Keywords: heavy metal concentrations, shells, soft tissues, anadara granosa, Jeram, Kuala Juru, Kuala Kurau
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Abstract
In any land development activities, installation of sediment trap is often a must to reduce the impact of downstream sedimentation. 
However, environmental planners and engineers faced with various options and subjective question in identifying the most suitable 
location of the sediment trap. In this study, a method for sitting sediment trap or basin for a new construction area was develop and 
tested to a 5 acre land. The method involved development and application of hydro-GIS process. Two main spatial input used in 
the process which are hydrological and land use data. Topography, soil erosion and drainage represents the input for hydrology 
while public property, distance to construction site and location of major stream represents input for land use. Initially DEM for 
the area was generated from topographic map using Arc GIS. The flow direction was determined using the pour point algorithm 
which then used to simulate the run off in the area and flow accumulation was calculated by summing the cell areas of all up slope 
cells draining into it. The soil loss was then estimated for cell using USLE within the GIS platform. The distance to construction 
site, public property and major steam was then spatially analyzed with the output of hydrological process to identify best location 
for installation of sediment trap. This method provides a more objective valuable tool for site selection of sediment trap in any 
environmental impact study involving land development activities.

Keywords: sediment trap, environmental impact assessment, hydro-GIS
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Abstract 
The different soft tissues (foot, cephalic tentacle, mantle, muscle, gill, digestive caecum and remaining soft tissues) of the mud-
flat snail Telescopium telescopium were determined in snails from 5 geographical sites in the south western intertidal area of 
Peninsular Malaysia. This work firstly intended to investigate the Pb distribution in the different soft tissues of intertidal snail T. 
telescopium and interestingly, it is also found that Pb redistribution was evidenced in digestive caecum in the polluted population 
collected from Kuala Sg. Ayam. The high Pb contamination and bioavailability of Pb indicated by the different soft tissue of T. 
telescopium from Kuala Sg. Ayam population was also complemented by the significantly (P< 0.05) higher Pb level found in 
sediment samples. Therefore, Pb redistribution in the different soft tissues of T. telescopium be used as a potential indicator of 
bioavailability and contamination of Pb in the tropical intertidal area.

Keywords: pb redistribution, soft tissues, telescopium telescopium
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Abstract
The task of decision making is intimately associated with every sphere of human life. In fact, the ability to make rational decision 
is a unique human characteristic. People have continuously devised means and ways to enlarge their abilities to cope with the 
growing complexity of their decision making problems. Based on Integrated Solid Waste Management approach, AHP has to used 
for structured the solid waste management problem into a muti-level hierarchical which consist of goals on the top level, followed 
by criteria, subcriteria, and alternatives. Expertise in AHP knowledge base was acquired from multiple sources such as textual 
sources, expert interview, reputed journal publication, and field observation. The acquired knowledge was formed into hierarchies; 
General Hierarchy Structure Model, and Specific Hierarchy Structure Model. Then, inputs from solid waste practitioners were 
used in pairwise comparison to ranking the technology. Thus to test the accuracy of the AHP analysis, consistency ratio must be 
10% or less, otherwise the process must be re-evaluated. The overall performance was evaluated to be satisfactory based on 
two case studies in Malaysia. This integrated decision making tool is useful in avoiding ill-informed decisions where expertise and 
resources are scarce.  

Keywords: solid waste management, analytical hierarchy process (AHP), integrated multi criteria decision making tool
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Abstract 
The concentrations of Cd, Cu, Fe, Ni, Pb and Zn in the different parts of six bivalves species were determined. From the study 
conducted, it was found that the byssus of Perna viridis, Scpharca broughtonii and Trisidos kiyonoi; the gill of Polymesoda erosa 
and Donax faba; and the foot of Gelonia expansa were highly accumulative of Cu. High levels of Cd were found in the gills of 
Scpharca broughtonii and the byssus of Trisidos kiyonoi; and also the shells of the four remaining bivalve species. As for Zn, 
the mantles of P. erosa and T. kiyonoi, and the gills of D. faba, G. expansa and S. broughtonii were highly accumulative of Zn. 
High level of Pb and Ni were found in the shells of all the species which indicated that the shells of the bivalves were highly 
accumulative of Pb and Ni. Elevated levels of Fe however were found in the different parts of the bivalve since Fe is an essential 
metal in metabolic activities and an abundant element in nature. The heavy metals in the total tissues and the different soft tissues 
of the bivalves were compared with the maximum permissible limits set by five different countries. From the comparison, it was 
found that most of the bivalves contained metal concentrations which were below the maximum permissible limits and should 
pose no toxicological risk to consumers.

Keywords: interspecific variation, heavy metal concentrations, tropical intertidal bivalves
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Abstract
Kenaf (Hibiscus cannabinus L) belongs to family Malvaceae. It is identified as a good biocomposite resource as well  as an 
alternative raw material for pulp and paper production. Higher fiber length and cellulose content can add value to kenaf. Gibberellic 
acid (GA) is a plant hormone and its most obvious physiological function is the stem elongation by stimulating cell division and 
elongation.GA 20 oxidase is one of the key enzyme in biosynthesis pathway of Gibberellin. We hypothesized that by increasing 
the active gibberellins in kenaf can increase the cellulose fiber length and cellulose content (overall biomass). Therefore in this 
study we tried to over express the Arabidopsis GA 20 gene in Kenaf under 35S constitutive promoter. PCR verification for the 
transgene has done for few transformed lines. Observed different morphological characters among the transgenic plants.

Keywords: gibberellic acid, hibiscus cannabinus l.
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Abstract 
Isolated Trichoderma atroviride from Cu-polluted river sediment at the Serdang Industrial Area was studied under in vitro 
conditions, to understand the mechanisms that allowed the fungi to thrive in the Cu-polluted freshwater ecosystem. From this study, 
adsorption was recognized as the main mechanism of Cu tolerance with 50 – 85% adsorption during the in vitro experiment. The 
uptake capacity of the isolate in liquid medium ranged from 0.8 to 11.2 mg/g in the potato dextrose broth medium with increasing 
Cu concentrations from 25 to 300 mg/L. It was found that 2.7–5.0% of Cu was lost due to washing. The high percentage of Cu 
adsorption and the high uptake capacity of Cu by T. atroviride suggest that it is a potential bioremediator of Cu. However, further 
studies are needed to confirm its practical use as a bioremediating agent for Cu under field conditions.

Keywords: trichoderma atroviride, bioremediator, pollution
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Abstract
Peat covers 1.6 million hectares (13 %) of the 12.4 million hectares land area of Sarawak and some of peat swamp forests 
have been logged. So, it is important to assess the impact of logging operation on peat swamp forest in this area. The study 
used a remote sensing technique to assess vegetation cover in a peat swamp forest areas in Sarawak as result of logging 
practice and land clearing activities for oil palm plantation. Vegetation Index was used to assess impact of timber harvesting 
system and land clearing activities on remaining peat swamp forest in two sites which were logged previously and the possible 
relationship of change in hydrology. The timber harvesting system was a combination of rail system for log transportation and 
excavator crawler for log skidding. Drainage work was probably carried out prior to logging activities which was followed up 
by land preparation for the establishment of the oil palm plantations. There was a general decrease in the level of greenness 
from 2002 to 2007. The remnant logged peat swamp forest of the area declined due to a poor state of growth as shown by the 
dramatically decrease in the level of greenness. The peat swamp forest types strongly related to the hydrological conditions and 
the associated flow of nutrients and mineral elements. The surrounding hydrology was presumed to have influence the physical 
and chemical characteristics of the peat.

Keywords: peat swamp forest, remote sensing, logging, land clearing, environmental impacts


