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Among the 25 000 orchid species in Orchidaceae family, Vanilla is the most 
appreciated as it is the only genus with species of high commercial agriculture 
value for its vanillin production. The species from Peninsular Malaysia which 
represents the secondary gene pool of the cultivated Vanilla planifolia serves 
as valuable resources for genetic improvement in Vanilla. However, the 
potential of each species still remain in secrecy as the genus is not 
comprehensively studied yet. This study was conducted to assess the native 
species through systematics and molecular investigations. The data obtained 
will be used in their conservation management. Therefore, efforts in locating, 
collecting and documenting local Vanilla were initiated. The field samplings 
were conducted from 2011 to 2017 in the states of Kedah, Perak, Pahang, 
Kelantan, Terengganu, Selangor, Negeri Sembilan and Johor. In general, wild 
Vanilla populations in Peninsular Malaysia were difficult to locate because they 
were found in many habitats. The diversity in the genus was updated with the 
discovery of two new species to science, Vanilla norashikiniana R. Go et A. 
Raffi and Vanilla sanguineovenosa R. Go et A. Raffi which made up the total 
count from this region to be represented by seven confirmed species. Vanilla 
spp. most likely could tolerate the cardinal temperature of 17 to 27 oC, relative 
humidity of 72 to 92% and 64 mm to 733 mm of monthly precipitation. Five 
important growth events and their interactions with different environmental cues 
were presented with the emphasized on the flowering stages. The fluctuations 
of temperature and high light intensity were seen as the natural flowering 
promoters. Anthesis in Vanilla spp. were ideal to be categorized into five 
important phases: floral evocation, floral bud emergence, ovary development, 
size increment in bud and ovary and anthesis. Ephemeral flowering sequences 
of both newly described taxa were photographed where the anthesis and 
senescence processes were completed within 24 hours. Investigations at the 
histological level on accessions from Perak revealed the taxonomic value of the 
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marginal outlines from leaf transverse sections. Somatic chromosome counts 
(2n) among selected accessions including two new species were found to be 
different in their most frequent number but shared a common denominator of 
2n= 24. Species discrimination inferred by the phylogenetic trees generated 
from nuclear ribosomal internal transcribed spacer (nrITS) region had classified 
the accessions into their respective genotypes with two unidentified genotypes 
suggesting presence of additional species in this region. Barcoding gap was 
also reported in genetic distance analysis with the speciation threshold 
recommended to be at 1.5% divergence. Finally, provisional conservation 
action plan was proposed based on the identified threats of which natural 
disasters and over collection from the wild were noted as the major threats. 
Five approaches were evaluated to be pragmatic and should be incorporated in 
the genus conservation action plan which were species mapping based on the 
documented localities, local community involvement of Orang Asli, propagation 
via stem cuttings using BAP, DNA barcodes deposition in BOLD and GenBank  
and  also public education via MyBIS. This project as a whole has successfully 
documented important findings in the botany and natural history of the genus 
Vanilla from Peninsular Malaysia and these data are beneficial to the species 
strategic management planning.  
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Vanilla merupakan satu-satunya genus yang mempunyai spesis bernilai tinggi 
dalam pertanian di kalangan 25 000 spesis dalam famili Orchidaceae kerana 
keupayaannya menghasilkan vanillin. Spesis dari Semenanjung Malaysia yang 
juga merupakan kelompok gen sokongan kepada tanaman Vanilla planifolia 
menjadi sumber penting dalam penambahbaikkan genetik Vanilla. Walau 
bagaimanapun, potensi setiap spesis masih tidak diketahui memandangkan 
genus ini tidak dikaji secara menyeluruh. Kajian ini dijalankan untuk menilai 
spesis tempatan melalui sistematik dan kajian pada peringkat molekular. Data 
yang diperolehi akan digunakan dalam konservasinya. Oleh itu, usaha untuk 
mengenalpasti lokasi, mengumpul dan mendokumentasi Vanilla tempatan telah 
dimulakan. Secara amnya, populasi liar Vanilla di Semenanjung Malaysia 
adalah sukar untuk dikenalpasti dan terdapat dalam banyak habitat. 
Kepelbagaian dalam genus ini telah dikemaskini dengan penemuan dua spesis 
baharu, Vanilla norashikiniana R. Go et A. Raffi and Vanilla sanguineovenosa 
R. Go et A. Raffi seterusnya menjadikan keseluruhan bilangan spesis 
tempatan diwakili dengan tujuh spesis yang dikenalpasti. Vanilla spp. boleh 
toleran dengan suhu kardinal dari 17 sehingga 27 oC, kelembapan relatif dari 
72 sehingga 92% dan jumlah hujan bulanan dari  64 mm sehingga 733 mm. 
Lima peringkat pertumbuhan utama dan interaksi terhadap pelbagai keadaan 
persekitaran telah ditunjukkan dengan tumpuan kepada peringkat 
pembungaan. Perubahan suhu dan keamatan cahaya yang tinggi telah 
dikenalpasti sebagai penyebab pembungaan semulajadi. Antesis Vanilla spp. 
boleh dikategorikan dalam lima fasa penting: evokasi bunga, penjelmaan 
kudup bunga, pembentukan ovari, penambahan saiz dalam kudup dan ovari 
serta antesis. Pengembangan bunga yang singkat telah dirakamkan ke atas 
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kedua-dua taksa yang baharu di mana proses dari antesis ke senesens dapat 
dilengkapkan dalam masa 24 jam. Kajian pada peringkat histologi ke atas 
aksesi dari Perak mendedahkan nilai taksonomi pada bentuk luaran pinggiran 
dari potongan melintang daun. Pengiraan kromosomom soma (2n) di kalangan 
aksesi terpilih termasuk dua spesis yang baharu menunjukkan kiraan paling 
kerap yang berbeza tetapi berkongsi kiraan 2n = 24 yang sama. Diskriminasi 
spesis yang disimpulkan oleh pohon filogenetik daripada rantau penjarak 
transkripsi dalaman nuklear ribosom (nrITS) telah mengklasifikasikan aksesi 
kepada genotip masing-masing dengan dua genotip yang tidak dikenalpasti 
menandakan wujudnya spesis tambahan dalam rantau ini. Jurang barkod turut 
dilaporkan dalam analisis jarak genetik dengan mengesyorkan ambang 
spesiasi pada pencapahan 1.5 %.  Pelan tindakan konservasi semasa telah 
diusulkan berdasarkan ancaman yang dikenalpasti seperti kemusnahan 
semulajadi dan pengambilan secara berlebihan dari habitat asalnya. Lima 
tindakan telah dikaji sebagai pragmatik dan sepatutnya dimasukkan ke dalam 
pelan tindakan konservasi genus yang terdiri daripada pemetaan spesis 
berdasarkan lokaliti yang telah didokumentasi, pembabitan komuniti tempatan 
Orang Asli, pembiakan melalui keratan menggunakan BAP, mendepositkan 
barkod DNA ke dalam BOLD dan GenBank serta pendidikan awam melalui 
MyBIS. Projek ini secara keseluruhannya telah berjaya mendokumenkan 
penemuan-penemuan penting dalam botani dan sejarah semulajadi genus 
Vanilla dari Semenanjung Malaysia dan data-data ini adalah bernilai kepada 
perancangan pengurusan spesis yang strategik. 

 

 

 

 

 

 

 

  



© C
OPYRIG

HT U
PM

v 
 

ACKNOWLEDGEMENTS 

Alhamdulillah. I would like to thank my family, supervisors, friends, lecturers, 
thesis examiners and all organizations involved in this study for making my 
dream a reality. My deepest appreciation goes to Hamsiah Haji Mat (Mak 
Sayang), Mohd Raffi Mohd Arof (Ayah), Prof. Dr. Rusea Go (Main Supervisor, 
Guru Botani), Dr. Nur Ashikin Pysquay Abdullah (First Supervisor), Darmawati 
Awang (Sayang), Mohd Lutfi Mohd Raffi (Abang), Mohd Raffi’s big family, KS 
Clan (Azmil, Huzail, Djohan, Fauzi, Rasydan, Firdaus & Zharif), Botany Club 
Fakulti Pertanian (Dayang, Norhanizan, Kaslamiah, Firdaus, Rozilawati, 
Maizura, Nazatul Shima & Shuhaimi), Mu’az Hashim,  Plant Systematist 
Buddies (Wee Nee, Farah Alia, Micheal Charles, Izzati, Siti Fatimah, Adila 
Auyob, Ikhwanuddin, Aliyu Danjuma Aliyu & Azizul), BPC (Hanisah, Ain, 
Farhana & Azhar), MyBrain 15 (Biasiswa KPT) and Jabatan Perhutanan 
Semenanjung Malaysia. May all those who’ve had a hand in the completion of 
this thesis be blessed.  
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM



© C
OPYRIG

HT U
PM

vii 
 

This thesis was submitted to the Senate of Universiti Putra Malaysia and has 
been accepted as fulfilment of the requirement for the degree of Doctor of 
Philosophy. The members of the Supervisory Committee were as follows: 

 

Rusea Go, PhD  
Professor 
Faculty of Science 
Universiti Putra Malaysia  
(Chairman) 
 
Thohirah Lee Abdullah, PhD  
Associate Professor  
Faculty of Agriculture 
Universiti Putra Malaysia  
(Member) 
 
Ghizan Saleh, PhD  
Professor 
Faculty of Agriculture 
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 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 as 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 No.: Mohd Akmal Bin Mohd Raffi, GS30103 

 

 

 

 

 

 

 

  



© C
OPYRIG

HT U
PM

ix 
 

Declaration by Members of Supervisory Committee  

This is to confirm that: 
 the  research conducted and the writing of this 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: 

 
 
Prof. Dr. Rusea Go 

 

 
 
 
Signature: 

  

Name of Member of 
Supervisory 
Committee: 

 
 
Assoc. Prof. Dr. Thohirah Lee 
Abdullah 

 

 

 
Signature: 

  

Name of Member of 
Supervisory 
Committee: 

 
 
Prof. Dr. Ghizan Saleh 

 

 

 

 

 

 

 

  



© C
OPYRIG

HT U
PM

x 
 

TABLE OF CONTENTS 
 

 Page 

ABSTRACT i 
ABSTRAK iii 
ACKNOWLEDGEMENTS v 
APPROVAL vi 
DECLARATION vii 
LIST OF TABLES xiv 
LIST OF FIGURES xv 
LIST OF ABBREVIATIONS xvii 
  

CHAPTER      
   

1 INTRODUCTION 1 
 1.1 Background of study 1 
 1.2 Problem statement and justification of 

study 
2 

 1.3 Objectives of study 2 
    
2 LITERATURE REVIEW 3 
 2.1 Peninsular Malaysia 3 
  2.1.1 General background 3 
  2.1.1 Orchids of Peninsular Malaysia 4 
 2.2 The genus Vanilla 4 
  2.2.1 Vanilloideae 4 
  2.2.2 Plant structures 5 
  2.2.3 Classifications of Vanilla 5 
  2.2.4 Synopsis of species from 

Peninsular Malaysia 
6 

  2.2.5 Taxonomic confusions in the 
genus Vanilla 

8 

  2.2.6 Economic importance of Vanilla 8 
  2.2.7  Native species as secondary 

gene pool for V. planifolia 
9 

 2.3 Plant systematics 10 
  2.3.1 Studies related to plant 

systematics 
10 

  2.3.2  Morphological characterization 
as the fundamental in plant 
systematics 

10 

  2.3.3 Ecological and physiological 
information 

10 

  2.3.4 Anatomy of plant cell 11 
  2.3.5 Cytotaxonomy in biosystematics 11 
 2.4 DNA Barcoding 12 
  2.4.1 Molecular assessment and 

biodiversity 
12 



© C
OPYRIG

HT U
PM

xi 
 

  2.4.2 Molecular marker 12 
  2.4.3 nrITS as a universal DNA 

barcoding marker 
13 

 2.5 Conservation of Vanilla species 14 
   
3 SPECIES DIVERSITY OF THE GENUS 

VANILLA FROM PENINSULAR MALAYSIA 
16 

 3.1 Introduction 16 
 3.2 Materials and Methods 16 
 3.3 Results 17 
  3.3.1 Samples collection and habitat 

determination 
17 

  3.3.2 Notes on morphological 
characteristics 

23 

  3.3.3 Species treatment of the two 
undescribed species, AR018 and 
AR026 

25 

  3.3.4 Taxa sectioning of the two new 
species and the proposal of 
dichotomous key 

33 

 3.4 Discussion 33 
  3.4.1 Update in localities 33 
  3.4.2 Diversity of Vanilla from 

Peninsular Malaysia 
34 

 3.5 Conclusion 37 
   
4 VEGETATIVE GROWTH AND FLOWERING 

STAGES OF VANILLA SPECIES  
38 

 4.1  Introduction 38 
 4.2 Materials and Methods 38 
  4.2.1 In situ and ex situ observations 38 
  4.2.2 Documentation of the 

reproductive structures 
39 

  4.2.3 Artificial germination of pollen 39 
  4.2.4 Pods curing of two Vanilla 

species 
39 

 4.3 Results 40 
  4.3.1 Vines development and 

eradication 
40 

  4.3.2 Flowering 41 
  4.3.3 Pollination 46 
  4.3.4 Seed dissemination 47 
 4.4 Discussion 48 
  4.4.1 Vegetative growth 48 
  4.4.2 Floral biology 49 
  4.4.3 Pollination and seeds dispersal 50 
 4.5 Conclusion 50 
  

 
 

 



© C
OPYRIG

HT U
PM

xii 
 

5 HISTOLOGICAL ASSESSMENT OF LEAF 
AND ROOT OF SELECTED VANILLA 
SPECIES 

51 

 5.1 Introduction 51 
 5.2 Materials and Methods 51 
  5.2.1 Foliar anatomical assessment of 

accessions from Perak 
51 

  5.2.2 Somatic chromosome counting 
(2n) of selected accessions 

52 

 5.3 Results 53 
  5.3.1 Leaf anatomy of four accessions 

from Perak 
53 

  5.3.2 Chromosome counts of selected 
Vanilla accessions 

58 

 5.4 Discussion 60 
  5.4.1 Foliar anatomical assessment 60 
  5.4.2 Determination of somatic 

chromosome number among 
selected accessions 

63 

 5.5 Conclusion 63 
   
6 NUCLEAR RIBOSOMAL INTERNAL 

TRANSCRIBED SPACER (nrITS) REGION 
AS DNA BARCODE MARKER FOR VANILLA 
SPECIES FROM PENINSULAR MALAYSIA 

64 

 6.1 Introduction 64 
 6.2 Materials and methods 64 
  6.2.1 Taxon sampling and DNA 

sequencing 
64 

  6.2.2 Phylogenetic analysis 65 
  6.2.3 Genetic divergence estimation 65 
 6.3 Results 66 
  6.3.1 Phylogenetic analysis among 

accessions 
66 

  6.3.2 Sequence analysis of seven 
native taxa 

68 

  6.3.3 Genetic divergence and 
barcoding gaps among 
accessions 

70 

 6.4 Discussion 72 
  6.4.1 nrITS efficacy as barcode for 

Vanilla 
72 

  6.4.2 Key to conservation genetics 73 
 6.5 Conclusion 74 
  

 
 

7 STATUS SURVEY AND CONSERVATION 
ACTION PLAN FOR VANILLA FROM 
PENINSULAR MALAYSIA 

75 

 7.1 Introduction 75 
 7.2 Materials and Methods 75 



© C
OPYRIG

HT U
PM

xiii 
 

  7.2.1 Threats survey and habitat status 75 
  7.2.2 Proposing conservation action 

plan for the genus Vanilla   
76 

 7.3 Results 78 
  7.3.1 Identified threats to the Vanilla 

species 
78 

  7.3.2 Conservation measures of the 
local species 

81 

 7.4 Discussion 89 
  7.4.1 Threats experienced by local 

vanilla 
89 

  7.4.2 Conservation action plan 89 
 7.5 Conclusion 91 
    
8 SUMMARY, CONCLUSION AND 

RECOMMENDATIONS FOR FUTURE 
RESEARCH 

92 

   
 8.1 Summary 92 
 8.2 Conclusion 92 
 8.3 Recommendations for future research 93 

   
REFERENCES 94 
APPENDICES 113 
BIODATA OF STUDENT 119 
LIST OF PUBLICATIONS 
 

120 

 

 

 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

xiv 
 

LIST OF TABLES 
 

Table     Page 
   

1 List of locality, accession, growth stages 
when samples were retrieved and species of 
the collected samples from Peninsular 
Malaysia. 

19 

2 Summary of the stomatal size, stomatal 
density and stomatal index of accessions 
from Perak. 

55 

3 Somatic chromosome numbers (2n) of 
selected Vanilla accessions.  

58 

4 Summary of the effect of environmental 
changes on mutations in the ITS sequences 
as observed in V. griffithii, V. kinabaluensis 
and V. sanguineovenosa complex based on 
Kimura 2-parameter model (Kimura, 1980). 

68 

5 Sequence analysis of seven native taxa from 
Peninsular Malaysia. 

69 

6 Conserved nucleotides from ITS 2 –5.8S – 
ITS 1 of seven native Vanilla species from 
Peninsular Malaysia. 

70 

7 Genetic distance among accessions from 
Peninsular Malaysia.  

71 

8 The area of occurrence for Vanilla species 
from Peninsular Malaysia and their 
generalized pattern of distribution.   
 

83 

 

 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

xv 
 

LIST OF FIGURES 
 

Figure     Page 
   

1 Vanilla vines showing monopodial climbing 
habit. 

5 

2 Flower of Vanilla borneensis. 7 
3 Vanilla planifolia various stages.  9 
4 Schematic diagram showing the nuclear 

ribosomal internal transcribed spacer (ITS) 
region. 

14 

5 Wild populations of Vanilla in different 
habitats. 

18 

6 Meteorological data from three different 
localities in 2011. 

22 

7 Leaves variation of accessions from Perak. 24 
8 Selected accessions with flower specimens. 24 
9 Vanilla sanguineovenosa botanical drawing 

from the type specimen, AR018. 
27 

10 Different parts of V. sanguineovenosa flower 
including micrographs of its column, 
pollinaria, pollen and stigmata. 

28 

11 Vanilla sanguineovenosa in situ. 29 
12 Vanilla norashikiniana botanical drawing from 

type specimen AR026. 
31 

13 Different parts of Vanilla norashikiniana. 32 
14 Darker lip colorotaration flower-formed of V. 

norashikiniana in situ, Hutan Lipur 
Chemerong. 

36 

15 Vegetative developments of Vanilla spp. 40 
16 In situ evidence on natural leaves abscission 

of the vines on a same individual. 
41 

17 Five important phases in the anthesis of V. 
griffithii. 

42 

18 Signals in the anthesis initiation events. 43 
19 Flowering sequences of V. sanguineovenosa 

showing the completion of anthesis to 
senescence within 24 hours. 

43 

20 Flowering sequences of V. norashikiniana 
showing the completion of anthesis to 
senescence within 24 hours. 

44 

21 Lip formation of V. kinabaluensis as 
responses to climatic changes from pre-
developed buds. 

45 

22 Transactional views of two flower buds of V. 
griffithii. 

45 

23 Physical examinations on V. 
sanguineovenosa column during anthesis 
and senescence. 
 

46 



© C
OPYRIG

HT U
PM

xvi 
 

24 Evidences of ant as possible pollinator of V. 
sanguineovenosa.   

47 

25 Pollen germination and pollen tube 
development on artificial media. 

47 

26 Dissemination mechanism via water. 48 
27 Cells architecture on leaf epidermal layer. 53 
28 Stomatal types of accessions from Perak. 54 
29 Schematic diagram of the stomatal types of 

accessions from Perak. 
54 

30 Lamina transverse sections of accessions 
from Perak. 

56 

31 Margin transverse section of accessions from 
Perak 

57 

32 Metaphase stages of five Vanilla accessions 
showing somatic chromosome numbers (2n) 
and their schematic diagrams. 

59 

33 Schematic diagram of the marginal outlines 
of accessions from Perak. 

62 

34 Phylogenetic relationships of Vanilla species 
native to Peninsular Malaysia derived from 
nrITS sequences analyzed using ML method 
based on Kimura 2-parameter model 
(Kimura, 1980). 

67 

35 Genetic divergence among accessions 
displaying speciation threshold at genetic 
divergence of 0.8% to 1.5%. 

71 

36 Batin (Chief) Ulang of Temuan Tribe with 
some of the epiphytic orchids used as lawn 
ornaments (shown by arrow). 

76 

37 Habitat disturbances of V. norashikiniana. 78 
38 Habitat destruction of V. griffithii due to storm. 79 
39 Forest fire in Hutan Lipur Pasir Panjang, 

Perak. 
79 

40 Forest fire in the logging site of Hutan Lipur 
Pak Kanchil, Terengganu. 

80 

41 Type of local cuttings sold in Peninsular 
Malaysia.  

80 

42 Species distribution of Vanilla in Peninsular 
Malaysia and the area of occurrence. 

82 

43 Reintroduction of V. griffithii in the same 
locality but different area in Hutan Lipur 
Chemerong, Terengganu. 

84 

44 Vegetative development of single node 
cuttings treated by BAP. 

85 

45 Illustrative barcodes of two endemic species 
to Peninsular Malaysia. 

86 

 

 

 



© C
OPYRIG

HT U
PM

xvii 
 

LIST OF ABBREVIATIONS 

 

2n 
 

ANOVA 
 
a.s.l 
 
BAP 
 
BLAST 
 
BOLD 
 
BRIS 
 
CG 
 
CS 
 
CITES 
 
 
FAOSTAT 
 
 
FRIM 
 
GPS 
 
IUCN 
 
K 
 
KEP 
 
L 
 
ML 
 
Mybis 
 
n 
 
nov.  
 
NCBI 
 
NPBD 

Somatic chromosome numbers 
 
Analysis of variance 
 
Above sea level 
 
6-Benzylaminopurine  
 
Basic Local Alignment Search Tool 
 
Barcode of Life Data Systems 
 
Beach Ridges Interspersed with Swales 
 
Cytosine-Guanine 
 
Conserved sites 
 
Convention on International Trade in Endangered Species  
of Wild Fauna and Flora 
 
Food and Agriculture Organization Corporate  
Statistical Database 
 
Forest Research Institute Malaysia 
 
Global Positioning System 
 
International Union for Conservation of Nature  
 
Royal Botanic Gardens, Kew 
 
Forest Research Institute Malaysia, Kepong 
 
Naturalis, Leiden 
 
Maximum likelihood 
 
Malaysia Biodiversiti Infromation System 
 
Number of sample 
 
Novo 
 
National Center for Biotechnology Information 
 
National Policy on Biological Diversity 



© C
OPYRIG

HT U
PM

xviii 
 

 
nrITS 
 
PIS 
 
SAR 
 
SING  
 
SNP 
 
SS 
 
VS 

 
Nuclear internal transcribed spacer 
 
Parsimony informative sites 
 
Department of Forestry, Sarawak 
 
Singapore Botanic Gardens, Singapore 
 
Sabah Parks, Kota Kinabalu 
 
Singleton sites 
 
Variable sites 
 
 



© C
OPYRIG

HT U
PM

CHAPTER 1 

 

INTRODUCTION 

 

1.1  Background of study 
 
 
The name vanilla is derived from the orchid genus by the same name, Vanilla. 
Among the 25 000 orchid species in Orchidaceae family, Vanilla is the most 
appreciated as it is the only genus with species of high commercial agriculture 
value which is also known to be the oldest spices used by the Aztecs 
(Ramachandra-Rao & Ravishankar, 2000). As an orchid, vanilla is cultivated 
not for the flower but the capsules or pods. That part is responsible for vanillin 
production, the distinguishing natural aromatic compounds that gives Vanilla its 
desirable characteristics when subjected to a lengthy curing process. The 
curing process requires remarkably long man hours and costs, thus made 
Vanilla the world’s second most expensive spice after saffron (Anuradha, 
Shyamala, & Naidu, 2012). The flavour has a special bond with human as it is 
used directly in culinary as well as extracts in perfume and pharmaceutical 
products.  
 
 
The genus of Vanilla which comprises a large number, more than 100 species 
nevertheless has only three commercialized species which are Vanilla 
planifolia (V. planifolia) and V. tahitensis and V. pompona. Among the three 
species, V. planifolia is the most cultivated vanilla as it yields the highest 
amount of vanillin making it the most valued one. The high value of vanilla has 
attracted the interest among growers in many countries including Malaysia. 
Vanilla cultivation in Malaysia began in 1992 when Vanilla cuttings from 
Indonesia were imported and their compatibility as an integrated crop for 
coconut plantation was observed and studied (Abd.-Jalil, 1999). Since then, 
many farms were established in many states including Pahang, Perak, Negeri 
Sembilan, Johor, Selangor, Sabah and Sarawak.   
 
 
However, the yields were not promising as the cuttings failed to produce 
flowers, most likely due to the requirement of optimum temperature and light 
intensity and other unknown environmental factor that causes this introduced 
species inability to adapt. In addition, long juvenile phase which is more than 
three years and asynchronous flowering makes the local vanilla cultivation 
more difficult. Therefore, it is important to develop hybrids with the capability to 
adapt to the local environment and to overcome the problem of floral 
development in Vanilla. With that, there is a must to manage their genetic 
resources to protect the species and to ensure the sustainability of vanilla 
production will always meets the world’s demand.  
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1.2  Problem statements and justification 

 

 
The potential of each native species still remain in secrecy as the genus is not 
comprehensively studied yet. However, some of the species are known to have 
several desirable traits such as autogamy and ability to produce many 
inflorescences and pods in the same vine. With that, native taxa which 
represents the secondary gene pool of the cultivated vanilla serves as valuable 
resources for genetic improvement in Vanilla. Furthermore, Peninsular 
Malaysian Vanilla species populations are feared to be depleted in the wild as 
a result of disruption of the habitat caused by ill-managed development 
processes. The natural habitats are vanishing rapidly and the forest coverage 
in this region is expected to be less than 40% in the upcoming years (Saw, 
2010).  Therefore, the first and crucial step for the utilization of native Vanilla 
species is to conserve them which will ultimately lead to a sustainable 
cultivation system. The conservation measures should include the 
comprehensive diversity study including systematics revisions through 
morphological, physiological and cytological assessments and also genetic 
elucidation that serve as important data in the species management of the 
genus. The conservation measures which incorporate with pragmatic 
approaches involved by both legislative body and the public will protect these 
valuable genetic resources from devastation. 
 
 
1.3  Objectives of study 
 
 
This study was proposed to provide insights into the understudied native 
Vanilla species from Peninsular Malaysia focusing on determination of their 
diversity and conservation strategies. 
 
 
The specific objectives of this study were: 

1. To collect samples and update the species diversity of the genus 
Vanilla from Peninsular Malaysia. 

2. To document the growth stages and the leaf and root histology of 
selected Vanilla accessions. 

3. To identify the collected species using nuclear internal transcribed 
spacer (nrITS). 

4. To survey the conservation status and propose provisional 
conservation action plan of the genus from Peninsular Malaysia. 
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