TABLE OF CONTENTS

ACKNOWLEDGEMENTS
TABLE OF CONTENTS

LIST OF TABLES
LIST OF FIGURES

LIST OF APPENDICES

1. INTRODUCTION

1.1. Family Dipterocarpaceae

1.1.1. Taxonomy

1.1.2. Reproductive Biology

1.1.3. Ecology, silviculture and economic importance

1.1.4. Phylogenetics

1.1.5. Infraspecific variation

1.2. Genetic properties of chloroplast DNA and its application to phylogenetic and
population genetic studies

1.3. Objectives

1.3.1. Phylogenetic study

1.3.2. Population genetic study

2. MATERIALS AND METHODS

2.1. Materials

2.1.1. Phylogenetic study

2.1.2. Population genetic study

2.2. Methods

2.2.1. Taxa identification
2.2.2. Laboratory methods

2.2.2.1.

2222,
2.2.23.

2224.

DNA isolation

2.2.2.1.1. CTAB method

2.2.2.1.2. DNA isolation using kits

Electrophoresis

Polymerase chain reaction — restriction fragment length
polymorphism (PCR-RFLP) analysis

2.2.2.3.1. Primer test for PCR

2.2.2.3.2. PCR amplification using selected primer

2.2.2.3.3. Restriction of PCR product using enzymes (PCR-
RFLP)

Chloroplast simple sequence repeat (cpSSR) analysis
2.2.2.4.1. Primer test for PCR

2.2.2.4.2. PCR amplification using selected primer
2.2.2.4.3. Genotyping of PCR product

iii

il

vi
vil

O 00 J DN W — — =

10
10
11

13
13
13
18
20
20
20
20
20
21
21
22

22
24
24

25
25
26
27



2.2.3.

Statistical methods
2.2.3.1. Generation of the data matrix
2.2.3.2. Distance matrix
2.2.3.3. Phylogenetic analysis
2.2.3.3.1. Maximum parsimony method
2.2.3.3.2. Neighbour-Joining method
2.2.3.4. Measurement of genetic variation within and among populations

3. RESULTS
3.1. Phylogenetic study

3.1.1.

3.1.2.
3.1.3.

3.14.

Polymorphisms in cpDNA

3.1.1.1. PCR-RFLP revealing variation
3.1.1.2. CpSSR variation

Haplotype variation

Phylogenetic analysis

3.1.3.1. Maximum parsimony method
3.1.3.2. Neighbour-Joining method
Diagnostic characters

3.2. Population genetic study

3.2.1.
3.2.2.
3.2.3.

Polymorphisms in cpDNA
Haplotypes variation
Genetic variation within and among populations

4. DISCUSSION
4.1. Phylogenetic study

4.1.1.
4.1.2.
4.1.3.
4.1.4.
4.1.5.
4.1.6.
4.1.7.
4.1.8.
4.1.9.

Phylogenetic study based on DNA sequences and PCR-RFLP methods
Phylogenetic analysis

Character evolution

Choice of outgroup

Position of Dryobalanops

Position of Parashorea

Infrageneric systematics of Vatica

Infrageneric systematics of Hopea

Infrageneric systematics of Shorea

4.2. Population genetic study

4.2.1.
4.2.2.

Geographical distribution of haplotypes
Infraspecific variation

4.3. Perspective

SUMMARY

ZUSAMMENFASSUNG
REFERENCES

v

27
27
28
28
28
28
29

31
31
31
31
32
33
34
34
37
40
44
44
44
45

49
49
49
50
55
58
60
61
62
63
65
66
66
68
69

71
75
79



