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Abstract

Gamma GreenHouse was used as a model to study radiation effects on flora and ecosystems in supporting 
the National Nuclear Power Programme (NPP). A task force was formed in BAB which consists o f  3 main 
groups o f  flora, fauna and microorganisms. For the flora group, two sampling expeditions have been 
carried out on July 7, 2011 and March 2, 2012 with the assistant o f  experts from University Putra Malaysia. 
From these expeditions, a preliminary data on the types and distribution o f plants in selected quadrants 
close to the Gamma Greenhouse has been successfully observed and the collected plant samples have been 
preserved as part o f  the herbarium collection. This paper will describe on the sampling activities and 
sample preservation. Knowledge gained from this study will be very useful as model for flora distribution 
baseline data at plant site.

Abstrak

Rumah Hijau Gamma telah dijadikan sebagai model bagi kajian kesan sinaran terhadap flora dan 
ekosistem bagi menyokong Program Kuasa Nuklear Negara (NPP). Untuk itu satu task force telah dibentuk 
di BAB yang terdiri daripada 3 kumpulan utama iaitu flora, fauna dan mikroorganisma. Bagi aktiviti 
kumpulan flora sebanyak 2 ekspedisi persampelan telah dijalankan iaitu pada 7 Julai 2011 dan 2 Mac 
2012 dengan bantuan kepakaran daripada Universiti Putra Malaysia. Hasil daripada ekspedisi ini, data 
mengenai jenis dan taburan tumbuhan pada kuadrat tertentu di sekitar Rumah Hijau Gama telah berjaya 
dicerap dan sampel tumbuhan tersebut telah dijadikan sebahagian dari koleksi herbarium. Kertas kerja ini 
akan menerangkan mengenai aktiviti persampelan dan pengawetan sampel. Pengetahuan yang diperolehi 
dari model kajian ini amat berguna sebagai persiapan ke arah Program Kuasa Nuklear Negara (NPP).
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INTRODUCTION

Malaysia has considered to embark on nuclear power generation in the near future to cater the ever 
increasing demand of electricity. Various preparations need to be done including establishment of baseline 
data from an ecological survey of flora and fauna of the specified area. The baseline data is important for 
impact assessment of nuclear power plant to the surrounding ecological environment and one of the main 
indicators to ensure the efficiency of radiation protection measures of the plant. It is also needed to develop 
a methodology to allow comparison of ecological data thereafter in the monitoring work. Even though the 
location of this plant is yet to be finalized, the preliminary work especially in developing skills and 
knowledge as well as establishing methodology for ecological survey on flora and fauna have already been 
started.



Gamma Greenhouse, a chronic gamma irradiation facility for plant breeding, which is located at Agency 
Nuclear Malaysia, Jalan Dengkil was chosen as the model for this study. The buffer zone surrounding the 
facility consists of nearly 100 ha of an old rubber plantation and with local plant species including ferns 
and several species of herbal and edible plants as well as many kinds of local mushrooms, fungi and mosses. 
This secondary forest is also a habitat for animals including a few species of birds, rodents, wild boars, 
civet cats, porcupines and several kinds of insects and other invertebrates. There is also a small pond 
located near the entrance to the facility. The diversity of habitat makes the areas surrounding this facility a 
suitable site for developing baseline data as the model for the actual nuclear power plant.

This paper describes the sampling method used and the preliminary data on flora distribution at the vicinity 
of this irradiation facility. It is hoped that the established method and data obtained from the survey can be 
used as references for NPP. The flora data will help to further determine the reference materials (species) 
representing tropical region for environmental impact assessment due to radiation exposure.

MATERIALS AND METHODS

i) Site

Gamma Greenhouse is located at Malaysian Nuclear Agency, Jalan Dengkil in a valley slopes and 
surrounded by old rubber plantation and a tertiary forest (Figure 1). Topographic maps, aerial photographs 
and satellite images and slope profiles at various locations within 200 m radius from the centre of the 
facility were carefully studied. Transects were randomly determined with slope profile ranging from high to 
low altitude. Transect 1 and Transect 2 were identified for sampling activities in 7 July 2011 and 2 March 
2012 respectively.

Figure 1. The satellite image of Gamma Greenhouse showing the quadrants for flora sampling. 
(Yellow quadrant: Sampling date 7 July 2011; Blue quadrant: Sampling date 2 March 2012)



ii) Sampling

Along the transect, a number of 15x15m quadrants were identified and marked according to belt-transect 
method. The GPS coordinates of these quadrants are shown in Table 1. The first sampling work was carried 
out with the help of experts from University Putra Malaysia.

Table 1. The coordinates of quadrants

Transect Quadrant Coordinates

1

1-1 N02 54,129. E 101,45,302. 
Elevation 80/79m

1-2 N02,54,134. E 101,45,303. 
Elevation 77m

1-3 N02,54,142. E 101,45,303. 
Elevation 64m

1-4 N02,54,149. E101,45,303. Elevation 
54m

2
2-1 Not determined

2-2 Not determined

Flora species in these quadrants were observed to gain a better idea of frequency and availability of species. 
The plant species abundance and diversity in each quadrant was estimated and recorded. Plant samples that 
are truly representative of the population were carefully labeled and brought to the herbarium centre for 
preservation (Figure 2).

Figure 2 Some of the plant species collected during sampling trips; A-Pakis ribu-ribu, B- Senduduk



ungu, C- Getah, D- Senduduk bulu

iii) Preparation of herbarium  specimen

Preparation of herbarium specimen was carried out according to The Herb Society of America (2005) with 
several modifications. Plant samples were carefully cleaned using tap water. For the preliminary process, 
the samples were carefully trimmed, laid between layers of newspapers and then stacked together before 
placing them in a plastic bag. Ethanol was added into the bag and the samples were left at room 
temperature for a week.

After a week, the plant specimens were carefully spread flat on absorbent paper, stack together in a plant 
press, and placed in room temperature to dry. They were labeled with all essential data, e.g., date, where 
found, description of the plant, altitude, special habitat conditions, and placed in a protective case. As a 
precaution against insect attack, the pressed plant can be frozen or poisoned.

RESULTS AND DISCUSSION 

Flora Distribution

From the sampling trips, flora species and distribution at specific quadrants have been successfully 
recorded and identified. Detailed descriptions on these species at specific quadrants are shown in Table 1 
to Table 6. The most common species and found in abundance at almost all locations was paku resam 
(Gleichenella pectinata). Other species that were abundance in certain areas were paku pakis (Asplenium 
nidus Lin) at quadrat 1-1; cowgrass (Paspalum conjugatum) at quadrat 1-3, 1-4 and 2-1; rumput Israel 
(Asystasia gigetica) and sendayan (Carex sp) at quadrat 1-4; and senduduk bulu (Clidemia hirta (L.)D.Don) 
at quadrat 2-2.

Table 1 Plant species recorded at quadrat 1-1 during sampling on 7th July 2011

NO LOCAL NAME SCIENTIFIC NAME NUMBER OF 
PLANT

1 Paku pakis (Paku langsuyar) Asplenium nidus Linn 87
2 Paku resam Gleichenella pectinata 98
3 Tumbuhan berduri Smilax sp 4
4 Mahang Macarangga sp 1
5 Selaput tunggul Mikania cordata 9
6 Senduduk ungu Melastoma malabatricum 4
7 Pulai Alstonia agustiloba 1
8 Mempelas Tetracera indica 5
9 Paku tertutup Davallia denticulata 1
10 Paku miding Stenochlaena palustris 4

Table 2 Plant species recorded at quadrat 1-2 during sampling on 7th July 2011

NO COMMAN NAME SCIENTIFIC NAME NUMBER OF 
PLANT

1 Senduduk bulu Clidemia hirta (L.)D.Don 2
2 Paku miding Stenochlaena palustris 5
3 Ketapang Terminalia catappa 1
4 Paku resam Gleichenella pectinata ~200

Table 3 Plant species recorded at quadrat 1-3 during sampling on 7th July 2011



PLANT COMMAN NAME SCIENTIFIC NAME NUMBER OF 
PLANT

1 Paku pasir Taenitis blechnoides 2
2 Paku rantai Pteris sp 2
3 Keruing Dipterocarpus crinitus 1
4 Mahang Macaranga sp 3
5 Senduduk bulu Clidemia hirta (L.)D.Don 5
6 Rumput Paspalum conjugatum Abundance (> 100)
7 Halia bara Zingiber sp 10

Table 4 Plant species recorded at quadrat 1-4 during sampling on 7th July 2011

PLANT COMMAN NAME SCIENTIFIC NAME NUMBER OF 
PLANT

1 Rumput tahi ayam Angeratum conizoides Abundance
2 Senduduk Melastoma 1
3 Selaput tunggul Mikania cordata 1
4 Rumput Israel Asystasia gigetica Abundance (> 100)
5 Rumput kerbau Paspalum conjugatum Abundance (> 100)
6 Dukung anak Phyllantus amarus 1
7 Sendayan Carex sp. Abundance
8 Pokok sawi langit Vernonia cinerea (L) 1

Table 5 Plant species recorded at quadrat 2-1 during sampling on 2nd March 2012

NO LOCAL NAME SCIENTIFIC NAME NUMBER OF 
PLANT

1 Paku resam Gleichenella pectinata Abundance (> 100)
2 Paku miding (merah) Stenochlaena palustris Abundance (>100)
3 Kayu manis hutan Cinnamomum sp 1
4 Senduduk Melastoma 10
5 Palas Licuala sapinosa 20
6 Pokok getah Hevea brasiliansisi 13
7 Rumput kerbau Paspalum conjugatum abundance

Table 6 Plant species recorded at quadrat 2-2 during sampling on 2nd March 2012

NO LOCAL NAME SCIENTIFIC NAME NUMBER OF 
PLANT

1 Paku resam Gleichenella pectinata Abundance (> 100)
2 Senduduk bulu Clidemia hirta (L.)D.Don Abundance (>100)
3 Palas Licuala sapinosa Abundance (>50)
4 Karas Aquilaria malaccensis 3
5 Kelat paya Eugenia sp 5
6 Pokok getah Hevea brasiliansisi 20
7 Palm Butterfly Caryota sp
8 Bonglai Zingiber cassumunar abundance
9 Pinang Areca catechu 2
10 Duri banir/bena -
11 Orkid hutan Arundina graminifolia 3
12 Paku tertutup Daudlia denticulata Abundance (> 50)



Herbarium

Herbarium is collection of dried and mounted plant specimens used in systematic botany. Herbariums are 
essential for the study and verification of plant classification, the study of geographic distributions, and the 
standardizing of nomenclature. Thus inclusion of as much of the plant (e.g., flowers, stems, leaves, seed, 
and fruit) as possible is desirable.

From these expeditions, 11 types of flora families that consisted of 13 different species have been 
successfully collected and preserved. List of these plants are shown in Table 7. Figure 3 shows some of the 
steps involved in herbarium preparation.

Table 7 Current collection of herbarium at Nuclear Malaysia

No Species Family
1 Dicronopteris linearis Gleicheniaceae
2 Rhynchospora corymbosa Cyperaceae
3 Mikania micrantha Asteraceae
4 Dianella ensifolia Hemerocallidaceae / Lilicaeae
5 Alstonia agustiloba Apocynaceae
6 Clidemia hirta Melastomataceae
7 Zingiber spectabilis Zingiberaceae
8 Smilax officinalis Smilacaceae
9 Argeratum conizoides Asteraceae
10 Stenochlaena palustris Blechnaceae
11 Tetracera indica Dilleniaceae
12 Asystasia glgetica Acanthaceae
13 Smilax rotundifolia Smilacaceae

Figure 3 Some of the steps involved in herbarium preparation for samples collected from the specified 
quadrants



CONCLUSION

This project was a preliminary step towards achieving more accurate baseline data which comprising of at 
least 10% of the whole plant population. The main aims for this project were to familiarize with the actual 
sampling technique and to develop proper procedures of sampling, herbarium preparation, data collection 
and analysis. The knowledge, skills and methodology developed from this project are very beneficial for 
future work at the actual NPP site. From the sampling activities, paku resam was found to be the most 
common species found in almost all quadrants studied, and could potentially be a candidate for the 
reference plant.
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