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Abstract 

Malaysia is embarking on the planning of a nuclear power programme (NPP), with a target of operation of its first 
nuclear power plant for electricity generation shortly after 2020. The NPP warrants a study on the environment, the 
biota and the ecosystems, particularly at the power plant site, to meet legal requirements as well as for public 
acceptance exercises. It is desirable that such study starts early, following the identification of the site. A radiation 
facility must have its own desktop flora and fauna baseline data documented to back its safety operation as required 
by the authorities such as the Atomic Energy Licensing Board (AELB) and Department of Environment (DOE). The 
gamma greenhouse (GGH) at Malaysian Nuclear Agency is a R&D facility for mutagenesis of biological samples 
(whole plants, plantlets, tissue and cell cultures) through long term, low dose or chronic irradiation. The gamma 
source is 137Cs sealed in pencil-like casing. Although not similar in design and purpose as a nuclear power plant 
the GGH is chosen, as a model of a nuclear facility; the flora, microflora and fauna at its vicinity are to be studied, 
with respect to the environmental radiation and radionuclide levels at site. Early exposure to the principles and 
methodologies of a full-fledged ecological study, will be a start for the development of knowledge and enhancement 
of skills for our researchers, in preparation to similar ecological and radiological surveillance needed for the NPP, 
for example in search of suitable reference plants and animals in tropical environment. This will also be a good 
foundation for future R&D activities on bioaccumulation, radiation effects, radiation bioindicators and biosensors. 
This poster presentation outlines research methodologies of on going ecological survey and the preliminary data 
obtained.  

Abstrak 

Malayasia kini di peringkat perancangan pembinaan loji penjana elektrik berkuasa nuklear yang di jangka 
beroperasi selepas tahun 2020. Perancangan program kuasa nuklear (NPP) ini telah menjadikan kajian sekitaran  
ke atas biota dan ekosistem, teutamanya di tapak pembinaan loji sebagai satu kemestian bagi memenuhi keperluan 
perundangan dan penerimaan awam. Kajian seumapma ini sangat perlu dijalankan di peringkat awal sebaik sahaja 
tapak sebenar loji dikenalpasti. Sesuatu kemudahan sinaran mesti mempunyai dokumen rujukan rekod pangkalan 
data flora dan faunanya yang tersendiri untuk menyokong keselamatan operasi, sebagaimana yang dikehendaki 
oleh pihak berkuasa, Lembaga Perlesenan Tenaga Atom (AELB) dan Jabatan Alam Sekitar (DOE). Rumah hijau 
sinar gama (GGH) di Agensi Nuklear Malaysia adalah kemudahan penyelidikan mutagenesis sampel biologi 
(tumbuhan, matatunas, tisu dan kultur sel) melalui dedahan penyinaran secara kronik (dos paras rendah berjangka 
panjang). Punca sinar gama yang digunakan ialah daripad 137Cs dalam bekas tertutup berbentuk pensel. Walaupun 
dari segi bentuk dan kegunaannya tidak menyamai loji kuasa nuklear, GGH dipilih sebagai model kemudahan 
nuklear bagi kajian flora, fauna dan mikroflora yang ada kaitannya dengan kesan sinaan dan paras radionuklid di 
sekitaran. Tujuan kajian ini ialah untuk memberikan pendedahan awal prinip-prinsip dan kaedah-kaedah kajian 
ekologi sekitaran kepada penyelidik-penyelidik di Agensi Nuklear Malaysia sebagai perintis ke arah pembangunan 
pengetahuan dan kemahiran bidang kajian ini,sebagai persediaan kepada kajian yang sama untuk NPP. Ini juga 
akan memberikan asas yang kukuh untuk kajian R&D akan datang yang berkiatan dengan bioakumulasi, kesan 
sinaran, ‘bioindicator’ dan biosensor. Pembentangan poster in menerangkan kaedah-kadah kajian yang dijalankan 
dan dapatan awal daripada kajian yang sedang dijalankan. 

Katakunci/keyword : biota, ecosystem, flora, fauna, microflora, reference plants and animals 

 
 



Nuclear Malaysia Technical Convention 13-15 September 2011 

 

 
Introduction 

One of the important information required before the setting up of any radiation facility, including a 
nuclear power plant, is the documentation or the establishment of desktop baseline data from an 
ecological survey of flora, fauna and microflora of the area. The information is part of Radiological 
Impact Assessment (RIA) or Environmental Impact Assessment (EIA) procedures required by the 
authority and also for the purpose of public acceptance. 

The study involves biodiversity survey of flora, fauna and microflora at the vicinity of radiation facility or 
nuclear power reactor or any electricity power station, before and after its construction. 

The gamma greenhouse (GGH) is a radiation facility utilising 137Cs as radiation source, mainly used for 
R&D in the field of radiation mutagenesis of biological and agricultural materials. The irradiation 
operation involves chronic exposure of gamma rays to the research materials at designated positions, 
depending to the dose required. The irradiation facility has concrete wall as its shielding and the hilly 
slope surrounding the back part of the facility as its extra natural shielding. 

The area surrounding the facility consists of nearly 100 ha of an old rubber plantation, which has now 
turned into secondary forest ecosystem, full with local plant species including ferns, old rubber trees 
and several species of herbal and edible plants. It also harbours many kinds of local mushrooms, fungi 
and mosses. Among the animals spotted in the area are a few species of birds, small 
mammals/vertebrates, rodents, nematodes and several kinds of insects and other invertebrates. Large 
mammals such as wild boars, civet cats, and porcupines have also been spotted. There is also a small 
pond situated near the entrance of the GGH, and offers a unique aquatic ecosystem of flora, fauna and 
micro species, which is interesting to be constantly monitored in relation to radiation effects to the 
environment, ecosystems and biota. 

The objective of this ecological and biodiversity study of the area is to establish baseline desktop 
documentation of the terrestrial and aquatic flora, fauna and microflora species inhabiting the area 
under study for future reference, in relation to the safe operation of the facility, following standard 
procedures of ecological survey. The methodologies of this survey and the preliminary data obtained are 
displayed in this poster presentation. 

 

 

 

METHODS OF STUDY 

The area is first studied using topographic maps, aerial photographs and satellite imagery. These include slope 
profiling at various locations, focusing at around 200 m from the centre of the GGH, laying out transects and 
quadrats for plant spesies and specimen collection. The study area represents 10% of the total area. 
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Major field survey studies involve observation on the vegetations and their distribution, on invertebrates and 
vertebrate group of animals, which include small and big mammals. Indigenous fungi, mushrooms and bacteria 
strains are also collected from various location and habitats. Aquatic organism survey will be conducted at two 
ponds situated at the GGH vicinity. 

Photographs of the sites and organisms studied are taken, supported with GPS reading, indicating exact location for 
purpose of record and retrieval. 

Vegetation:  

Vegetations along the transect are observed, recorded and sampled.  Adequate number of stations or quadrats (6 m x 
6 m each) are identified at the study area, based on the transect (belt-transect method) location for observation and 
data collection of plants.  Plants, categorised such as trees, shrubs and herbs in terrestrial area are observed and 
recorded in a datasheet collection form.  Plant samples are collected and brought to the herbarium centre for 
preservation and display.  

Flora found in aquatic ecosystem, for example, green algae and mosses are observed and recorded using the same 
data collection procedure. 

In addition, cultivated plants are also be observed and recorded. 

Invertebrates:   

Collection of surface macro fauna is made within the quadrat and a sub-quadrat of one square meter is laid (if 
needed).  Sampling is conducted at five locations in each quadrat consist of four from each corners of quadrat and 
one from the centre of quadrat. Samples are then sieved using 1 mm wire-mesh sieve to extract the invertebrate 
fauna.  Small invertebrates such as ants and beetles are trapped using pitfall traps, malaise traps, or suitable nets. 

Field identification will be done in-site and the fauna which could not be identified in the field will be collected, 
preserved in 6% formalin solution or 70% ethyl alcohol and will be identified later in the laboratory.  

Vertebrates:  

For large terrestrial vertebrates such as amphibians and reptiles, the animals are observed and counted directly or 
trapped by using mist nets, lift traps or radio-tracking or by ‘identified and release’ methods. Where necessary, 
observation on footprints and faeces of the animals or by interviewing the people living or working near the 
sampling site will be done. Bats and birds are observed and recorded by a method known as point count. The 
animals caught are identified and released or they can also be observed using binocular sets and recorded directly. 

Observation and trapping are carried out within the range of 50 to 200 m from the GGH location; some of the 
commonest vertebrates are caught or trapped and brought to the laboratory for preservation and display.   

Terrestrial vertebrates such as birds are observed, recorded or trapped according to standard methods and timing. 
The animals caught are identified and released.  

 

Expected Outcomes of the Project 

• Capacity building in biodiversity site survey procedure as part of Environmental Impact Assessment 
(EIA) procedures. The research activity is also part of Nuclear Malaysia preparation as a TSO in the 
development of our national Nuclear Power Programme. 
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• Documentation of baseline data on biodiversity and radiology at the vicinity of the Gamma 
Greenhouse, as a model for the proposed nuclear plant sites before and during construction, during 
operation and throughout the lifespan of the nuclear power plants and beyond (~ 100 years). 

 

RESULTS AND DISCUSSION 

Flora and low plants species (fungi and mushrooms):  

Some information on the flora specimens collected at three areas near the GGH revealed the biodiversity of ferns, 
small shrubs and trees (Plate 1). As the GGH is located in a multiple-contoured land area, the distribution of these 
flora species can be seen at certain levels of the contour. It is expected that at these locations more microhabitats will 
be discovered, which contributes to the richness of the biodiversity. 

 

 

Plate 1. Population of ferns, small shrubs, orchid, ginger and trees collected at three locations near the GGH. 

 

 

Population of lichen can also be found scattered on the surface area of a few trees. With different trees the lichen 
species also vary, as shown from their different morphological characteristics.   
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Plate 2. Lichen samples identified at the GGH area 

 

Damp habitats under shades are ideal places for the fungi and mushroom populations. Population of fungi was also 
found to be scattered on the ground or on dead trees. At this stage, it is difficult to differentiate between poisonous 
and non-poisonous mushroom and other fungal species, as more information need to be generated for comparison 
and identification. 

 

Plate 3. Diversity of fungi and mushrooms collected near the GGH 
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Fauna:  

Preliminary field works and observation to the sampling site reveal the following species of animals; a 
variety of insects flying over the sharp and bush, few species of local birds and bets, big vertebrate 
mammals such as wild boar, porcupine, civet-cat, plantain squirrel and monkey. 

The big mammals such as wild-boar and porcupine were identified from their tracks, foot prints and the 
damages they did to the soil and plant ecosystem while searching for foods, for example insects and 
earthworms. A group of monkeys can be occasionally seen moving around the study area looking for 
food. Bird species were identified from direct observation using binocular and their sounds as well as by 
interviewing local people, while insects were sampled by using pitfall traps, malaise traps and mist nets. A 
group of unidentified species of bird was observed at the surface of pond looking for fishes or insects. 

Water sampling was done at the pond aquatic ecosystem and was found to contain a large number of 
macro fauna and flora such as Euglena, Paramecium, Daphnia, algae and diatoms.   This indicates the 
undisturbed status of the aquatic ecosystem. 

 

CONCLUSIONS 

1. Alhough the area surrounding the GGH is a secondary forest and its size is relatively small, it offers a 
variety of biodiversity including shrubs, ferns, fungi as well as lichens, to a number of local animal species 
such as insects, nematodes, rodents, birds and small mammals. 

2. Preliminary observation from the pond located near the facility, it was found that the populations of 
microfauna and flora such as Euglena, Paramecium, Daphnia, algae and diatoms found in the ecosystem 
are present, indicating low disturbance to their natural habitats. This aquatic ecosystem offers a good model 
ecosystem for environmental ecological monitoring for this radiation facility. 

3. Methodologies used in the present study are learned and adopted by the researchers and technical supports 
involved although they are new to the subjects. It is a good start for capacity building in ecological survey 
as part of radiological impact assessment (RIA) and environmental impact assessment (EIA) requirement 
for NPP development.  
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