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DIVERSITY OF ORCHIDS IN GUNUNG JERAI, KEDAH, MALAYSIA 

By 

NUR ADILAH BINTI AUYOB 

November 2016 

 

Chairman  : Professor Rusea Go, PhD 

Faculty  : Science 

 

As one of the isolated mountains in Malaysia, Gunung Jerai, Kedah served beautiful 

scenery to visitors and potentially to be developed as an eco-tourism park in Kedah. 

Activities such as amenity forests, camping sites and outdoor sports can cause 

destruction to natural habitat. Geologically, the formation involved granites as the 

core and quartzite covers the outer layer of the mountain. This indicates the 

establishment of hill heath forest vegetation, mostly on the summit region and 

lowland dipterocarp forest vegetation at lower region. The uniqueness of its 

vegetation attracts botanists and collectors to do series of plant collection since 1845. 

Orchid’s collection has started since 1924 by Ridley and continued by others until 

today. Although it has been collected for almost 100 years, there is no intensive 

study on the diversity of orchids in Gunung Jerai, Kedah. They just produced 

checklists based on the species collected. Therefore, this study is needed to reveal 

the current orchid diversity within this area towards a proper scientific 

documentation apart from adding new information to the existing data. The 

construction of taxonomic keys is essential as reference for future studies especially 

in the similar type of habitats. Another objective is to propose a conservation plan 

for the orchids through conservation assessments especially for rare and endemic 

species. As to complete the sampling works, the whole mountain is divided into five 

zones with fourteen accessible trails. Ten metres width belt-transects are plotted 

along each trail. As a result, a total of 136 species are collected from five subfamilies 

which represented by 65 genera in Orchidaceae. From the total collection, there are 

57.0 % epiphytic orchids, 34.0 % terrestrial orchids, 7.0 % lithophytic orchids and 

only 2.0 % are saprophytic orchids. The domination of Epidendroideae subfamily in 

all zones shows that it has high adaptation ability in all different types of habitat. 

Although sampling is done within only 0.3 % from the total area of 85.6 km2, 24 

new records to Kedah are documented including three new records to Malaysia, 

namely Coelogyne chrysotropis, Liparis geophila and Pteroceras teres. In addition, 

two new species are listed and yet to be described from genera Corybas and Zeuxine. 

Out of fives zones, Zone 3 harbours the most species richness (88 species) and 

obtained the highest Simpson’s Index of Diversity (1- D = 0.890). Sorenson’s 

Similarity Coefficient shows there is close relation between Zone 2 and 3 as they 

have the highest value (Cs = 0.382) . Meanwhile, there is 67.0 % dissimilarity of 
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species distribution between sunrise area and sunset area. As for conservation, there 

are 21 species categorized as vulnerable species. Then, through Species Rarity Rank, 

Zone 3 has the highest priority to be conserved (RT = 38). From the overall results, 

obviously Gunung Jerai possesses majority of habitat-specific species with 71 

species (52.0 %) are determined as unique species. Thus, status of the forest needs to 

be changed from Rank 2 to Rank 1 to protect species and their natural habitat. 

Besides that, strong enforcement from Department of Forestry also needed to 

prohibit illegal poaching activities that can cause species extinction in wild.  

 

Keywords: Conservation, Diversity, Gunung Jerai, Orchidaceae  
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KEPELBAGAIAN ORKID DI GUNUNG JERAI, KEDAH, MALAYSIA 

Oleh 

NUR ADILAH BINTI AUYOB 

November 2016 

 

Pengerusi  : Profesor Rusea Go, PhD 

Fakulti  : Sains 

 

Sebagai salah satu gunung terpinggir di Malaysia, Gunung Jerai mempunyai 

pemandangan yang indah untuk para pelancong dan berpotensi untuk dibangunkan 

sebagai kawasan eko-pelancongan di Kedah. Aktiviti seperti hutan lipur, tapak 

perkhemahan dan sukan lasak boleh mengakibatkan kemusnahan habitat semulajadi. 

Secara geologinya, teras gunung ini adalah berasaskan batu granit dan di bahagian 

permukaannya diselaputi oleh batu quartz. Hal ini mengakibatkan pembentukan 

hutan kerangas bukit di kawasan puncak dan hutan tanah pamah di bahagian yang 

lebih rendah. Keunikan kepelbagaian tumbuhan telah menarik perhatian pakar 

tumbuhan untuk mengumpul koleksi sampel sejak tahun 1845. Pengumpulan orkid 

telah bermula sejak tahun 1924 oleh Ridley dan diikuti oleh yang lain-lain sehingga 

hari ini. Walaupun telah dieksplorasi untuk hampir 100 tahun, masih tiada kajian 

intensif tentang kepelbagaian orkid di Gunung Jerai, Kedah. Hanya senarai spesis 

yang terkumpul telah dihasilkan. Oleh itu, kajian ini diperlukan untuk mendedahkan 

status kepelbagaian orkid di kawasan Gunung Jerai bagi penyediaan dokumentasi 

saintifik dan penambahan maklumat baru untuk data yang sedia ada. Selain itu, 

kunci taksonomi perlu disediakan untuk rujukan kajian pada masa hadapan 

terutamanya untuk jenis habitat yang sama. Tujuan lain ialah untuk mencadangkan 

pelan konservasi bagi spesis orkid melalui penilaian konservasi terutama bagi spesis 

endemik dan terancam. Kawasan gunung ini telah dibahagikan kepada lima zon yg 

diwakili 14 trek secara keseluruhannya. Transek jalur berkelebaran sebanyak 

sepuluh meter telah ditetapkan sepanjang trek. Hasilnya, sebanyak 136 spesis 

daripada lima subfamili dalam Orchidaceae yang diwakili daripada 65 genera telah 

dikumpul. Daripada koleksi keseluruhan, terdapat 57.0 % orkid epifit, 34.0 % orkid 

tanah, 7.0 % orkid lithophytic dan 2.0 % orkid saprophytic. Dominasi oleh subfamili 

Epidendroideae di semua zon menunjukkan ianya mempunyai kebolehan adaptasi 

yang tinggi di semua jenis habitat. Walaupun hanya meliputi 0.3 % daripada 

kawasan keseluruhan (85.6 km2), terdapat 24 spesis rekod baru untuk Kedah, 

termasuk tiga rekod baru bagi Malaysia, iaitu Coelogyne chrysotropis, Liparis 

geophila dan Pteroceras teres. Selain itu, dua spesis dikenalpasti sebagai spesis baru 

daripada genus Corybas dan Zeuxine. Daripada lima zon, Zon 3 mempunyai 

bilangan spesis tertinggi (88 spesis) dan memperolehi kepelbagaian tertinggi (1-D = 

0.890). Nilai Persamaan Sorenson menunjukkan Zon 2 dan 3 mempunyai nilai 
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persamaan yang paling tinggi antara semua (Cs = 0.382). Manakala, terdapat 67.0 % 

perbezaan spesis di antara kawasan matahari terbit dan kawasan matahari terbenam. 

Bagi konservasi spesis, terdapat 21 spesis dikategorikan sebagai vulnerable species. 

Kemudian, Species Rarity Rank menunjukkan Zon 3 mempunyai keutamaan untuk 

pemuliharaan berbanding yang lain (RT = 38). Peratusan menunjukkan majoriti 

spesis di Gunung Jerai memerlukan spesifik habitat untuk hidup dengan jumlah 

sebanyak 71 spesis unik. Oleh itu, status hutan di Gunung Jerai perlu ditukar 

daripada Rank 2 kepada Rank 1 untuk melindungi spesis dan juga habitat 

semulajadinya. Selain itu, penguatkuasaan yang kuat daripada Jabatan Perhutanan 

juga perlu untuk menghalang aktiviti pengumpulan haram yang boleh 

mengakibatkan kepupusan spesis liar. 

 

Kata kunci: Gunung Jerai, Kepelbagaian, Konservasi, Orchidaceae  

  



© C
OPYRIG

HT U
PM

v 
 

ACKNOWLEDGEMENT 

This thesis becomes a reality with the kind and support from many individuals. I 

would like to extend my sincere thanks to all of them. 

 

First and foremost, I would like to thank Allah for His wisdom and blessings that 

give me continuous strength, peace of mind and in good health through out to finish 

this project. I would like to express my gratitude towards my parents and family 

members, their endless support and encouragement to pursue my studies. Next, I 

would like to acknowledge my supervisor, Prof. Dr. Rusea Go, for her timeless 

cares, advices, expertise and experiences. Thanks for being not only a good 

supervisor, but, a great leader, a loving mother, and a cheerful friend. I am also 

grateful to my co-supervisor, Dr. Syaizwan Zahmir Zulkifli for being an aspiring 

advisor. I would like to show my gratitude to Dr. Amirrudin Ahmad from Universiti 

Malaysia Terengganu (UMT) for his consultancies. 

 

My special gratitude to Faculty of Science, especially the Transportation Unit, Encik 

Khairul, Encik Nor Azlan, Encik Amir, to Department of Biology, Prof. Dr. Ahmad 

Ismail (Head of Department), all lecturers and staffs, especially, Encik Azizul Aziz 

and Puan Farah Kamaluddin, for their assistance in preparation of materials needed 

and companion during sampling. Many thanks to Jabatan Perhutanan Semenanjung 

Malaysia (JPSM) and Jabatan Perhutanan Negeri Kedah (JPNK) for the official 

approval of entering their Permanent Forest Reserved Gunung Jerai, Kedah.  

 

Thanks to staff of Pejabat Perhutanan Daerah Kedah Tengah, Encik Khairuddin 

Perdan, Encik Mazlan, and Encik Anuar Ali for their full cooperation during 

sampling. Besides, I would like to thank to all guides, Maftac team, Penjejak 

Gunung team, Encik Nazri and Encik Anuar Halim and friends, for their kindness in 

helping us to access the trails. Last but not least, I would like to appreciate my dear 

friends, Farah Alia Nordin, Micheal Charles Rajaram, Mohd Akmal Mohd Raffi, 

Nor ‘Izzati Shaipudin, Siti Fatimah Md. Isa, Suhaima Mohammad Suki, Vaniellie 

Justine Terrence, Vhenosha Annathurai and Wong Wee Nee, who had gone through 

ups and downs together sharing their knowledge and willingness as companion 

during the many fieldworks done during this study. 

  



© C
OPYRIG

HT U
PM



© C
OPYRIG

HT U
PM

vii 
 

This thesis submitted to the Senate of Universiti Putra Malaysia and has been 

accepted as fulfillment of the requirement for the degree of Master of Science. The 

members of the Supervisory Committee were as follows: 

 

Rusea Go, PhD 

Professor 

Faculty of Science 

Universiti Putra Malaysia 

(Chairman) 

 

Syaizwan Zahmir Bin Zulkifli, PhD 

Senior Lecturer 

Faculty of Science 

Universiti Putra Malaysia 

(Member) 

 

 

 

 

 

 

 

 

 

 

 

 

            __________________________ 

           ROBIAH BINTI YUNUS, PhD 

           Professor and Dean 

           School of Graduate Studies 

           Universiti Putra Malaysia 

 

           Date: 

  



© C
OPYRIG

HT U
PM

viii 
 

Declaration by graduate student 

 

 

I hereby confirm that: 

 this thesis is my original work; 

 quotations, illustrations and citations have been duly referenced; 

 this thesis has not been submitted previously or concurrently for any other degree 

at any other institutions; 

 intellectual property from the thesis and copyright of thesis are fully owned by 

Universiti Putra Malaysia, as according to the Universiti Putra Malaysia 

(Research) Rules 2012; 

 written permission must be obtained from supervisor and the office of Deputy 

Vice-Chancellor (Research and Innovation) before the thesis is published (in the 

form of written, printed or in electronic form) including books, journals, 

modules, proceedings, popular writings, seminar papers, manuscripts, posters, 

reports, lecture notes, learning modules or any other materials stated in the 

Universiti Putra Malaysia (Research) Rules 2012; 

 there is no plagiarism or data falsification/fabrication in the thesis and scholarly 

integrity is upheld as according to the Universiti Putra Malaysia (Graduate 

Studies) Rules 2003 (Revision 2012-2013) and the Universiti Putra Malaysia 

(Research) Rules 2012. The thesis has undergone plagiarism detection software. 

 

 

Signature:_________________________________Date:______________________ 

 

 

Name and Matric Number:______________________________________________ 

  



© C
OPYRIG

HT U
PM

ix 
 

Declaration by Members of Supervisory Committee 

 

 

This is to confirm that: 

 The research conducted and the writing of the thesis was under our supervision; 

 Supervision responsibilities as stated in the Universiti Putra Malaysia (Graduate 

Studies) Rules 2003 (Revision 2012-2013) are adhered to 

 

 

 

Signature:__________________________________________________________ 

Name of  

Chairman of  

Supervisory Committee:______________________________________________  

 

 

 

Signature:__________________________________________________________ 

Name of  

Member of  

Supervisory Committee:______________________________________________ 

 

  



© C
OPYRIG

HT U
PM

x 
 

TABLE OF CONTENTS 

 Page 

ABTRACT i 

ABSTRAK iii 

ACKNOWLEDGEMENT v 

APPROVAL vi 

DECLARATION viii 

LIST OF TABLES xiii 

LIST OF FIGURES xiv 

LIST OF COLOUR PLATES xvii 

LIST OF ABBREVIATIONS xx 

LIST OF SYMBOLS xxii 

  

CHAPTER  

  

1              INTRODUCTION  

1.1 General 
 

1 

1.2 Problem Statement 
 

1 

1.3 Objectives 
 

2 

  

2              LITERATURE REVIEW  

2.1 Orchids 
 

3 

2.1.1 Classification System 
 

4 

2.1.2 Morphological Characteristics 
 

6 

2.1.3 Uses of Orchids 
 

8 

2.2 Malay Archipelago 
 

9 

2.3 Gunung Jerai, Kedah 
 

9 

2.3.1 Location 
 

10 

2.3.2 Geological Structures and Vegetation 
 

11 

2.3.3 Botanical History 
 

13 

2.4 Diversity Analysis 
 

16 

2.4.1 Simpson’s Index of Diversity (1-D) 
 

16 

2.4.2 Sorenson’s Similarity Coefficient and 

Clustering 
 

16 

2.5 Conservation Approaches 
 

17 

2.5.1 IUCN Redlist 
 

17 

2.5.2 CITES 
 

17 

2.5.3 Species Rarity 
 

18 

  

3              METHODOLOGY  

3.1 Field Survey 
 

20 

3.2 Measuring Abiotic Factors 
 

22 

3.3 Species Identification 
 

22 

3.4 Standard Herbarium Procedures 
 

23 

3.4.1 Collecting 
 

23 

3.4.2 Preserving 
 

24 



© C
OPYRIG

HT U
PM

xi 
 

3.4.3 Pressing and Drying 
 

25 

3.4.4 Mounting 
 

25 

3.4.5 Labelling 
 

25 

3.4.6 Spirit and Living Collection 
 

26 

3.5 Measuring Diversity 
 

26 

3.5.1 Simpson’s Index of Diversity (1-D) 
 

26 

3.5.2 Rarefaction Analysis 
 

27 

3.5.3 Sorenson’s Similarity Coefficient and Cluster 

Analysis 
 

27 

3.6 Conservation Approaches 
 

28 

3.6.1 IUCN Redlist and CITES 
 

28 

3.6.2 Species Rarity Rank (RT) 
 

28 

  

4              RESULTS AND DISCUSSIONS  

4.1 Species Composition 
 

32 

4.2 Species Availability 
 

35 

4.3 Species Richness According to Zones 
 

37 

4.4 Diversity Analysis 
 

44 

4.4.1 Diversity Index and Rarefaction Analysis 
 

44 

4.4.2 Sorenson’s Similarity Coefficient and Cluster 

Analysis 
 

46 

4.5 Taxonomic Keys of Orchidaceae in Gunung Jerai, 

Kedah 
 

49 

4.5.1 Taxonomic Keys to Subfamilies 
 

49 

4.5.2 Taxonomic Keys to Genera 
 

49 

4.5.3 Taxonomic Keys to Species 
 

53 

4.6 New Species 
 

59 

4.6.1 Corybas sp. 
 

60 

4.6.2 Zeuxine sp. 
 

62 

4.7 New Records to Malaysia 
 

64 

4.7.1 Coelogyne chrysotropis Schltr. 
 

64 

4.7.2 Liparis geophila Schltr. 
 

66 

4.7.3 Pteroceras teres (Blume) Holttum 
 

68 

  

4.8 New Records to Kedah 
 

70 

4.8.1 Anoectochilus geniculatus Ridl. 
 

70 

4.8.2 Bromheadia aporoides Rchb.f. 
 

71 

4.8.3 Bromheadia brevifolia Ridl. 
 

72 

4.8.4 Bryobium hyacinthoides (Blume) Y.P.Ng & 

P.J.Cribb 
 

73 

4.8.5 Bulbophyllum apodum Hook.f. 
 

74 

4.8.6 Bulbophyllum brevipes Ridl. 
 

75 

4.8.7 Coelogyne swaniana Rolfe 
 

76 

4.8.8 Crepidium rheedei subsp. rheedei 
 

77 

4.8.9 Dendrobium metrium Kraenzl.  
 

78 

4.8.10 Dendrobium farmeri Paxton 
 

79 

4.8.11 Eria biflora Griff. 
 

80 

4.8.12 Eria pilifera Ridl. 
 

81 

4.8.13 Erythrodes latifolia Blume 
 

82 



© C
OPYRIG

HT U
PM

xii 

4.8.14 Habenaria rhodocheila Hance 83 

4.8.15 Liparis viridiflora (Blume) Lindl. 84 

4.8.16 Neuwiedia griffithii Rchb.f. 85 

4.8.17 Oxystophyllum atrorubens (Ridl.) M.A.Clem. 86 

4.8.18 Robiquetia adelineana P.O'Byrne 87 

4.8.19 Robiquetia sylvestris (Ridl.) Kocyan & Schuit. 88 

4.8.20 Stereosandra javanica Blume 89 

4.8.21 Zeuxine gracilis (Breda) Blume 90 

4.9 Conservation Analysis 91 

5    SUMMARY AND RECOMMENDATIONS 

5.1 Summary 95 

5.2 Recommendations 96 

5.2.1 Forest Status 96 

5.2.2 HCVF 97 

5.2.3 Wild Species Exploitation 98 

5.2.4 Enforcement 99 

5.2.5 Forest Maintenance 99 

5.2.6 Potential Future Studies 100 

BIBLIOGRAPHY 102 

APPENDICES 111 

COLOUR PLATES 132 

BIODATA OF STUDENT 153 

PUBLICATION 154 



© C
OPYRIG

HT U
PM

xiii 
 

LIST OF TABLES 

Table  Page 

2.1 Nomenclature hierarchy of Orchidaceae. 4 

2.2 A summary of orchid’s classification system according to Chase et 

al., 2015. 

5 

2.3 The list of orchid’s collection by Ridley (1924), Stone (1976), 

Seidenfaden & Wood (1992) and Jutta & Faridah (2005) (Holttum, 

1972; WWF, 1997; Seidenfaden & Wood, 1992; Jutta & Faridah, 

2006). 

13 

2.4 CITES appendices and its descriptions. 18 

3.1 A summary of the accessible trails in Gunung Jerai, Kedah. 21 

3.2 The list of reliable publications used for species identification. 22 

3.3 The website addresses for online databases evaluation. 28 

3.4 The variables used to determine the highest zone priority. 28 

4.1 List of collected species with their distribution in Peninsular 

Malaysia. 

32 

4.2 The occurrence of species collected among zonation and their 

frequencies (total number of individual). 

37 

4.3 The table shows Simpson’s Index (D) and Simpson’s Index of 

Diversity (1-D) for each zone. 

44 

4.4 The Sorenson’s Similarity Coefficients (CS) between two zones 

and the total number of species (bold). Zone 2 and Zone 3 obtained 

the highest similarity in term of species (CS = 0.382). 

47 

4.5 Trails classification in Gunung Jerai according to sunlight 

exposures. The areas are categorized based on the time slider in 

Google Earth. 

48 

4.6 Calculation summary of the Species Rarity Rank (RT) of five 

variables for each zone. The variables explaination is stated in 

Chapter 3 (Table 3.4).  

93 

5.1 The ranking of land sensitivity in Kedah Darul Aman based on 

KSAS. 

97 

 

  



© C
OPYRIG

HT U
PM

xiv 
 

LIST OF FIGURES 

Figure  Page 

2.1 Examples of different types of growth habits in Orchidaceae, (A) 

Terrestrial – Apostasia nuda; (B) Epiphytic – Bulbophyllum 

linearifolium; (C) Lithophytic – Porpax elwesii (in circle) and (D) 

Saprophytic – Lecanorchis malaccensis (in circle). 

4 

2.2 An example of two different types of growth habit; (A) Monopodial 

Vanilla and (B) Sympodial – Bulbophyllum. 

6 

2.3 The general vegetative structures of orchids (Campanulorchis 

pellipes). 

7 

2.4 The general structures of orchids flower (Phalaenopsis hybrid). 8 

2.5 The location of Gunung Jerai in Peninsular Malaysia (Google Earth, 

2014). 

10 

2.6 Geological map of Gunung Jerai, Kedah (Aziz & Kamal, 2006). 

The southern part is based on granite and the northern part is based 

on quartzite. 

11 

2.7 The domination of (A) Syzygium incarnatum (Kelat Gelam) and (B) 

Leptospermum flavescens (China Maki) at the summit region of 

Gunung Jerai, Kedah. 

12 

2.8 Structure of IUCN Red List Categories (IUCN, 2013). 17 

3.1 Division of zones on the topographical map of Gunung Jerai. The 

red boxes indicate the boundary estimation for all five zones. Zone 

1 & 2 facing to the North of Peninsular Malaysia, Zone 3 represents 

the summit region and Zone 4 & 5 facing to the South of Peninsular 

Malaysia. 

20 

3.2 An illustration of 10 m2 width belt transect along the trail. 22 

3.3 Example of complete specimens; (A) A whole disease-free and 

insect-free orchids; (B) Tagged specimen using acid-free tag. 

24 

3.4 Herbarium specimen preservation process; (A) The specimens are 

folded in newspapers; (B) A stacked of specimen is soaked in 

diluted methylated spirit (50.0 %). 

24 

3.5 Herbarium specimen drying process, a stacked of tied specimens 

within pressing kit is dried in oven at 60 ºC for a week. 

25 

3.6 Herbarium specimen mounting and labelling process; (A) Dried 

specimen is mounted on herbarium sheet; (B) A standard herbarium 

label is placed on the bottom-right of herbarium sheet. 

26 



© C
OPYRIG

HT U
PM

xv 
 

3.7 Ascending value of ranking score for Species Rarity Rank (RT). 29 

4.1 The percentages between species that are still present (38.3 %), new 

discovered species (28.6 %) and currently absent species (33.2 %). 

It shows that species existence in Gunung Jerai is still under control. 

36 

4.2 The percentages of subfamilies present in five zones. The species in 

subfamily Epidendroideae are able to adapt and survive in all type 

of habitats. 

42 

4.3 The graph shows rank abundance curves for all taxa in each zone. 

All zones obtained log series pattern except Zone 4, where it 

represented geometric series pattern. This indicates Zone 4 has poor 

species distribution. 

45 

4.4 The graph shows the (1-D) values of all comparable zones at 191 

observed individuals. There is only slightly difference between 

Zone 2 and Zone 3 (1-D = 0.003). 

46 

4.5 A dendrogram of zonation clustering based on Sorenson’s 

Similarity Coefficients (CS). There is 94.0 % dissimilarity between 

Zone 1, 2 and 3 and Zone 4 and 5. Meanwhile, 70.0 % dissimilarity 

is shown between Zone 1 and Zone 2 and 3. 

47 

4.6 Botanical drawing of Corybas sp. (a) flower; (b) leaf blade. 61 

4.7 Botanical drawing of Zeuxine sp. (a) plant; (b) lip adaxial; (c) lip 

abaxial. 

63 

4.8 Botanical drawing of Coelogyne chrysotropis Schltr. (plant). 65 

4.9 Botanical drawing of Liparis geophila Schltr. (a) plant; (b) flower. 67 

4.10 Botanical drawing of Pteroceras teres (Blume) Holttum (flower). 69 

4.11 The percentages of each category based on IUCN Redlist. Majority 

of the species collected are listed under NE. It shows that IUCN 

database is unreliable in order to determine vulnerable species in 

Gunung Jerai. 

91 

4.12 The value of Species Rarity Rank (RT) for each zone in Gunung 

Jerai, Kedah. RT values are ranged between 5 to 50 and Zone 3 has 

the highest priority to be conserved (RT = 38). 

94 

5.1 The HCVF plots in Gunung Jerai, Kedah; (A) HCVF plot for 

Orchidaceae in highland area (> 600 m a.s.l) and (B) HCVF plot in 

lowland area (< 300 m a.s.l.). 

98 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

xvi 
 

5.2 The examples of Paphiopedilum callosum var. sublaeve exploitation 

from Gunung Jerai, Kedah; (A) The price can reach up to RM 

25000 and (B) Collection of slipper orchids from Gunung Jerai, 

Kedah. 

98 

5.3 The population of orchid’s species (in circle) among the rubbishes 

and leftovers; (A) Goodyera viridiflora and (B) Anoectochilus 

species.  

100 

  



© C
OPYRIG

HT U
PM

xvii 
 

LIST OF COLOR PLATES 

Plate  Page 

1 (A) Apostasia nuda R.Br.  

(B) Paphiopedilum callosum var. sublaeve (Rchb.f.) P.J.Cribb 

(C) Agrostophyllum majus Hook.f.   

(D) Arundina graminifolia (D.Don) Hochr. 

133 

2 (A) Ascidieria longifolia (Hook.f.) Seidenf. 

(B) Bromheadia aporoides Rchb.f. 

(C) Bromheadia brevifolia Ridl. 

(D) Bulbophyllum apodum Hook.f. 

134 

3 (A) Bulbophyllum brevipes Ridl. 

(B) Bulbophyllum cheiropetalum Ridl. 

(C) Bulbophyllum concinnum Hook.f. 

(D) Bulbophyllum dayanum Rchb.f. 

135 

4 (A) Bulbophyllum linearifolium King & Pantl. 

(B) Bulbophyllum purpurascens Teijsm. & Binn. 

(C) Callostylis pulchella (Lindl.) S.C.Chen & Z.H.Tsi 

(D) Campanulorchis pellipes (Rchb.f. ex Hook.f.) Y.P.Ng & 

P.J.Cribb 

136 

5 (A) Chelonistele sulphurea (Blume) Pfitzer 

(B) Cleisomeria lanatum (Lindl.) Lindl. ex G.Don 

(C) Coelogyne chrysotropis Schltr. 

(D) Coelogyne cumingii Lindl. 

137 

6 (A) Coelogyne prasina Ridl. 

(B) Coelogyne swaniana Rolfe 

(C) Crepidium calophyllum (Rchb.f.) Szlach. 

(D) Crepidium rheedei subsp. rheedei 

138 

7 (A) Cymbidium finlaysonianum Lindl. 

(B) Dendrobium crumenatum Sw. 

(C) Dendrobium hughii Rchb.f. 

(D) Dendrobium lamellatum (Blume) Lindl. 

139 

8 (A) Dendrobium leonis (Lindl.) Rchb.f. 

(B) Dendrobium pachyglossum C.S.P.Parish & Rchb.f. 

(C) Dienia ophrydis (J.Koenig) Seidenf. 

(D) Eria neglecta Ridl. 

140 

9 (A) Eria nutans Lindl. 

(B) Liparis geophila Schltr. 

(C) Luisia jonesii J.J.Sm. 

(D) Micropera pallida (Roxb.) Lindl. 

141 

   



© C
OPYRIG

HT U
PM

xviii 
 

10 (A) Mycaranthes pannea (Lindl.) S.C.Chen & J.J.Wood 
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14 (A) Trichotosia poculata (Ridl.) Kraenzl. 
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15 (A) Corybas geminigibbus J.J.Sm. 
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17 Corybas sp. from different angles (A) in front, (B) top, (C) right 

side and (D) left side. 
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18 Zeuxine sp. (A) whole plant, (B) inflorescence closed-up, (C) lip 

adaxial and (D) lip abaxial. 
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19 Several areas in Gunung Jerai, Kedah which are not well-

maintained and full with rubbishes and leftovers; (A) – (D) are the 

areas behind Regency Hill’s Resort and (E) & (F) are the areas 

near Telaga Tok Sheikh. The rubbishes and leftovers are not only 

can caused environmental pollution but can encourage diseases 

such as dengue and leptospirosis. 
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20 Examples of wild species exploitation from Gunung Jerai, Kedah 

such as (A) and (B) Anoectochilus species; (C) Paphiopedilum 

callosum var. sublavae and (D) Crepidium callophyllum by local 

collectors. This illegal poaching activitiy by local collectors can 

caused species population in Gunung Jerai to be degraded and 

having high risks of extinction in wild. 
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CHAPTER 1 

INTRODUCTION 

 

1.1 General 

Malaysia is one of the mega diversity countries in the world. The humid and dry 

climate in tropical region supported the survival of many species of plants including 

orchids. Orchidaceae or also known as orchids are the most species-rich family 

among flowering plants. It consists of about 20000 to 35000 species worldwide 

(SOF, 2015). Peninsular Malaysia has about 905 species that are represented from 

143 genera (Rusea et al., 2014). In addition, orchids renown spectacular floral 

diversity and sensitive towards their surrounding environment. Thus, any 

environmental change in natural habitat can lead to species degradation.  

 

One of the major factors that can cause environmental changes is human activities 

such as illegal poaching and unsustainable development. Rapid development in 

Malaysia has threatened its biodiversity of flora and fauna. In Malaysia, about 18.23 

million ha is the forested areas (JPSM, 2014). Though 27.0 % are gazetted as 

permanent preserved forests, still, the risk of species extinction is concerned (JPSM, 

2014). Hence, diversity study is needed for accumulation of qualitative and 

quantitative data that involve species richness and species abundance in a particular 

area. This includes species checklists and diversity analysis that can improve the 

existing databases, for future conservation plans especially on vulnerable and 

endangered species.  

 

1.2 Problem Statement 

As one of the well-known highland in Malaysia, Gunung Jerai, Kedah has common 

issue where the species is being threatened by poaching activities and disturbance of 

natural habitat. According to Dressler (1981), Gunung Jerai is one of the hotspot for 

orchid’s collection because it harbours one-third from the total genera known in 

Peninsular Malaysia and it attracts many botanists and collectors (Jutta & Faridah, 

2006). Thus, this mountain becomes a potential area to be developed as an eco-

tourism park in Kedah due to its topographical features and uniqueness of its 

vegetation (Amir et al., 2009). Until now, several areas have been opened to public 

for jungle trekking, camping sites, resort, and other outdoor activities. Those 

activities may lead to orchid’s natural habitat destruction such as forest floor 

damages, landslides, and rubbishes. When trails are too exposed to human access, 

this also will increase illegal poaching activities, which will cause species 

degradation and extinction in the wild.  

 

Orchids are known to be very sensitive towards environmental changes. The species 

distribution depends on humidity, sun exposure and type of surrounding vegetation.  
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Most species survive in high humidity condition, but several species are resistant 

towards low humidity condition. Other than humidity level, sun exposure is 

important because it relates to orchid’s pollinators.  

 

As a conical isolated mountain, Gunung Jerai comprises of hill heath forest 

vegetation and lowland dipterocarp forest vegetation. In conclusion, the specificity 

towards abiotic (environment) and biotic (pollinators) factors may cause the 

differences of their species distribution and makes orchids can be as the 

environmental bio indicator (Wahizatul et al., 2011). Basically, only series of species 

checklists are produced by previous collectors without any species abundance 

documentation (Holttum, 1972; WWF, 1977; Seidenfaden & Wood, 1992; Jutta & 

Faridah, 2006). Therefore, there is no proper scientific documentation produced so 

far to evaluate actual species diversity and status of availability in this area. 

 

1.3 Objectives 

Hence, the purposes of this study are: 

 

1.3.1 To measure the orchids diversity in Gunung Jerai, Kedah.  

1.3.2 To construct the taxonomic keys based on the species collected and can be as 

reference for the future studies especially in a similar type of habitat. 

1.3.3 To propose conservation plans based on the IUCN Redlist criteria and CITES 

appendices. 
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