CONTENTS

Page

ABSTRACT IN THAL e I

ABSTRACT IN ENGLISH. ...ttt et If

ACKNOWLEDGEMENTS ...ttt e \Y

CONTENTS ettt VI

LIST OF TABLES .-t e VIl

LIST OF FIGURES ...ttt e IX

LIST OF ABBREVIATIONS......oieitritieitieitie ettt et Xl
CHAPTER

I INTRODUCTION....cuiirintinicniniiitcesensssassitesessssssasssssssesessssesesssssssssssssssssssssssssssens 1

1.1 RESEAICN ODJECHIVES......oviiviice ettt 3

1.2 Scope and UMiItatioNS. ..o 3

I LITERATURE REVIEWS.....cuiiieceenereneeseceesenessastsecesessasssasessssssssessssesessssnene 5

2.1 Classification of family Orchidaceag.........ccccueeveveiieieiieieeeeee s 5

2.2 Classification of ChiloSchista LiNd.......ccoiviiininiiseeceeee e, 13

2.3 Taxonomy history of Chiloschista in Thailand........c.ccccoeneniicnnine 18

M MATERIALS AND METHODS.......cctiieintrneecsnesnaeseneseeseeesesesessassessssassssseseseacs 21

3.1 TAXONOMIC MEVISION..c.cuiiiiveieieieietereirinirt sttt sttt ettt ettt s 21

3.1.1 Examined specimens and morphological data collection............... 21

3.1.2 Taxonomic problem SOIUTION......cccviriciriercceeec e 21

3.1.3 Nomenclature problem solution.........ccceeieiseeeeeee 22

3.1.4 DOCUMENTATION. ....uiiiiiiiiiieicieieieiete ettt 22

3.2 PRYLOGENY STUAY ...ttt 23

3.2.1 Studied SPECIMENS. ...t 23

3.2.2 DNA @XIraCHION.....uiiiiiiiieii et 26

3.2.3 PCR Amplification and SEqUENCING......cccccviervieirieiriieeeeenne 27

3.2.0 PhylogenetiC @nalySiS. ..o 28



VI

CONTENTS (Continued)

Page

v RESULTS @and DISCUSSIONS......coeuietrenentetneneeteesteseessesteenesessssssesessesssssasans 29
0.1 TAXONOMIC TEVISION....ttttetetieiistete ittt ettt teseete st saesesae st esese st eseseseseseseseseeas 29

4.1.1 Morphology of CAlOSCRISTQ........ccveueeeiieeseeeee e 29

4.1.2 TaxonomiC TreatmMeENnt. ... 32

4.2 PhylogenetiC @NalySiS....c.ciiuiueiririieieieseee e 70

\ CONCLUSIONS......ocotriiniiririiissiniissisitnisisisessissssssisessessissessessessessesesssssssssssssessessens 14
5.1 TAXONOIMY ..ttt ettt ettt ettt s et neenis 7

5.2 PRYLOGENY ...ttt 78
REFERENCES. ...ttt ettt ettt 79

CURRICULUM VITAE. ...ttt ettt 84



Table
2.1
3.1

3.2

LIST OF TABLES

Chiloschista species and distribution in Thailand.......ccccceveneiiiinnccn, 19
The available maturase K (matK) and internal transcribed spacer (ITS) gene
of Chiloschista genus and outgroup species from GenBank accession

YU S et ettt ettt e et et e e e e et et e et e et e ae et et eeae et eeaeeae et eeae et eeeeene 25

The amplification reaction of gene SEqQUENCES.........cccveeiirieeerninieiseeeees 27



Figure
2.1
2.2

2.3
2.4
2.5
2.6
2.7
2.8

2.9
3.1
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10
4.11
4.12

LIST OF FIGURES

Page
Phylogenetic tree of OrchidaCae......coeuieieieirieieiieeeee e 6
Apostasioideae: Apostasia WalliChii R. Br......ccoiiiiiiee e 7
Cypripedioideae: Paphiopedilum hirsutissimum (Lindl. ex Hook.) Stein............... 9
Orchidoideae: Habenaria rhodocheila HanCe..........cccccvovniicenreceeeeee 10
Vanilloideae: Vanilla siamensis Rolfe @x DOWNI€.........cccevviicenniienceeees 11
Epidendroideae: Dendrobium friedericksianum Rchb. f.........ccoeviviiniinininncnnn. 13
Map of Distribution of ChilOSChIStQ GENUS..........ccueeviiiieeeeeeee e, 14
Part of phylogenetic tree of tribe Aeridinae based on nuclear and
chloroplast genes, showing a monophyletic ChiloschistQ........covveveeiicnecnnn. 16
Chiloschista genus iN ThailaNd........coo s 17
Floral diagram of Chiloschista for MeasUNNG..........cccceveiieeieirieeeeeeeeeie s 23
Chiloschista habit: Chiloschista viridiflava Seidenf...........ccorreniinninnenne. 31
Morphology of ChiloSCRISTA fLOWET......c.cceiiriircee s 31
Chiloschista extinctoriformis SEIAENT ..o 49
Chiloschista extinctoriformis SEIAeN ..o 50
Distribution map of Chiloschista extinctoriformis Seidenf.........ccococoveninininn. 51
Chiloschista exuperei (GUILLAUMINY GArY ..o eiseeeeees 52
Chiloschista exuperei (GUILLAUMINY GArEY ..o ssesesseeesesseeeeees 53
Distribution map of Chiloschista exuperei (Guillaumin) Garey...........cc.cocoeeeeeenee. 54
Chiloschista lunifera (RChD.f.) J.J.SM...c.iiiiiiiiieeee e 55
Chiloschista lunifera (RCh.f.) JJ.SM. e, 56
Distribution map of Chiloschista lunifera (Rchb.f.) JJ.Sm...cooiiiviiiiiiee 57

Chiloschista parishil SEIAENT ..o 58



Figure
4.13
4.14
4.15
4.16
a.17
4.18
4.19
4.20
4.21
4.22
4.23
4.24

4.25
4.26

a.27
4.28

LIST OF FIGURES (Continued)

Page
Chiloschista parishii SEIAENT.........coiieieee e 59
Distribution map of Chiloschista parishii Seident............coveinnininineeee 60
Chiloschista rodiguezii Casvestro & Ormerod.........coveereeeeeeeeeeeeeeee, 61
Chiloschista rodiguezii Casvestro & Ormerod..........cocceerrnieeeeeeeeeeeeeees 62
Distribution map of Chiloschista rodiguezii Casvestro & Ormerod.........ccceveunee. 63
Chiloschista usenoides (D.DON) LINAL......coirriiineieeecseeee e 64
Chiloschista usenoides (D.DON) LINAL.......covrrininieesieeseeseee s 65
Distribution map of Chiloschista usenoides (D.Don) Lindl.........ccocveevrinineinrencene. 66
Chiloschista Viridiflava SEIAENT.........c.voieeieeieee e 67
Chiloschista Viridiflava SEIAENT.........c.voeeeiieeie e 68
Distribution map of Chiloschista viridiflava Seident...........ccccveveniecninnenenn. 69
Example agarose gel electrophoresis for amplified matK gene test..................... 72
For example agarose gel electrophoresis for amplified ITS gene test................... 73
Phylogenetic tree based On MatK. ... 74
Phylogenetic tree based ON ITS.....c.ciiiee s 75
Phylogenetic tree of Chiloschista based on the combined nuclear (ITS)

and plastid (MAtK) MATKETS..........ovriirieerieeeeeee e 76



bp
DMSO
DNA

mM

PCR
pmol/pL
pL

°C

LIST OF ABBREVIATION

base pair

Dimethyl sulfoxide
Deoxy-ribonucleic acid
millimolar

Polymerase chain reaction
picomole per microliter
microliter

degree Celsius



