TABLE OF CONTENTS
Page

Acknowledgements ii
Abstract (Thai) iv
Abstract (English) Vi
List of Table X
List of Figure Xi
Chapter 1 Introduction 1
Chapter 2 Literature reviews 5
Chapter 3 Materials and Methods 22
Chapter 4 Results 32
Chapter 5 Discussion 96
Chapter 6 Conclusion 105
References 107
Appendices 121

Appendix A 122

Appendix B 149

Appendix C 162

Curriculum Vitae 164



Table

3-4

4-1

4-1

4-2

LIST OF TABLES

Map of the 36 sampling sites from some water resources of
Thailand

Measurement and methods for investigation the ecological and
biological parameters of Spirogyra spp. at field and laboratory
investigations

List of ISSR primers use for generate DNA fragment by ISSR-
PCR

List of random primers use for generate DNA fragment by

HAT-RAPD PCR

Morphological descriptions of Spirogyra ellipsospora and

S. neglecta

Morphological descriptions of Spirogyra 5 patterns from
Thailand
Ecological and Biological parameters of each localities were

investigated

Page

25

27

29

34

35

49



Figures
2-1
2-2
2-3

2-4

3-1

3-2

4-1

4-2

4-4

4-5

4-6

4-7

4-8

Xi

LIST OF FIGURES

Spirogyra characteristics
Morphology of Spirogyra spp. and related species
Rhyzoid patterns of Spirogyra

Spirogyra cells and immunofluorescence images of cortical
MTs

Map of the 36 sampling sites from some water resources of
Thailand

Spirogyra sp. showing morphological parameters; cell length,
cell width, spiral chloroplast

Five different morphological characters of Spirogyra spp.
collected from Thailand

Morphological structure of S. ellipsospora (Pattern 1)
Morphological vegetative cell structure of Spirogyra (Pattern 2)

Morphological vegetative cell structure of S. neglecta (Pattern
3)

Morphological vegetative cell structure of Spirogyra (Pattern 4
and 5)

SEM micrograph demonstrate the different of each character as
described by basing on light microscope

SEM micrographs of Cladophora sp. (A): abundance filaments
of C. sp.

Distribution of morphological Pattern 1 of Spirogyra specimens

collected from Thailand

Page
11
12
15

17

24

27

33

36
36

37

37

39

40

42



Figures

4-9

4-10

4-11

4-12

4-13

4-14

4-15

4-16

4-17

4-18

xii

LIST OF FIGURES (CONTINUED)

Distribution of  morphological Pattern 2 of Spirogyra
specimens collected from Thailand
Distribution of morphological Pattern 3 of Spirogyra
specimens collected from Thailand
Distribution of morphological Pattern 4 of Spirogyra
specimens collected from Thailand

Distribution of morphological Pattern 5 of Spirogyra
specimens collected from Thailand

Overview of distribution of Spirogyra specimens collected
from Thailand

Dendrogram from hierarchical cluster analysis demonstrated
correlation of each parameters

ISSR-PCR profiles of Spirogyra from Northern part of
Thailand generated by (A) UBC 835 and (B) UBC 826 primer
ISSR-PCR profiles of Spirogyra from Northern part of
Thailand generated by (A) UBC 809 and (B) UBC 808 primer
ISSR-PCR profiles of Spirogyra from Northern part of
Thailand generated by (A) UBC 825 and (B) UBC 827 primer
ISSR-PCR profiles of Spirogyra from Northern part of

Thailand generated by (A) UBC 864 and (B) UBC 807 primer

Page

43

44

45

46

47

48

51

52

53

54



Figures

4-19

4-20

4-21

4-22

4-23

4-24

4-25

Xiii

LIST OF FIGURES (CONTINUED)

ISSR-PCR profiles of Spirogyra from Northern part of
Thailand generated by (A) UBC 857 and (B) UBC 880 primer
ISSR-PCR profiles of Spirogyra from Southern and Eastern
part of Thailand generated by (A) UBC 835 and (B) UBC 826
primer

ISSR-PCR profiles of Spirogyra from Southern and Eastern
part of Thailand generated by (A) UBC 809 and (B) UBC 808
primer

ISSR-PCR profiles of Spirogyra from Southern and Eastern
part of Thailand generated by (A) UBC 825 (B) UBC 827
primer

ISSR-PCR profiles of Spirogyra from Southern and Eastern
part of Thailand generated by (A) UBC 864 and (B) UBC 884
primer

ISSR-PCR profiles of Spirogyra from Southern and Eastern
part of Thailand generated by (A) UBC 857 and (B) UBC 880
primer

ISSR-PCR profiles of Spirogyra from Northeastern part of

Thailand generated by (A) UBC 835 and (B) UBC 826 primer.

Page

55

56

57

58

59

60

61



Figures

4-26

4-27

4-28

4-29

4-30

4-31

4-32

4-33

4-34

4-35

Xiv

LIST OF FIGURES (CONTINUED)

ISSR-PCR profiles of Spirogyra from Northeastern part of
Thailand generated by (A) UBC 809 and (B) UBC 808 primer.
ISSR-PCR profiles of Spirogyra from Northeastern part of
Thailand generated by (A) UBC 825 and (B) UBC 827 primer.
ISSR-PCR profiles of Spirogyra from Northeastern part of
Thailand generated by (A) UBC 864 and (B) UBC 807 primer
ISSR-PCR profiles of Spirogyra from Northeastern part of
Thailand generated by (A) UBC 857 and (B) UBC 880 primer
ISSR-PCR profiles of Spirogyra from Central of Thailand generated
by (A) UBC 835 and (B) UBC 826 primer

ISSR-PCR profiles of Spirogyra from Central part of Thailand
generated by (A) UBC 809 and (B) UBC 808 primer

ISSR-PCR profiles of Spirogyra from Central part of Thailand
generated by (A) UBC 825 and (B) UBC 827 primer

ISSR-PCR profiles of Spirogyra from Central part of Thailand
generated by (A) UBC 864 and (B) UBC 807 primer

ISSR-PCR profiles of Spirogyra from Central part of Thailand
generated by (A) UBC 857 and (B) UBC 880 primer

Dendrogram illustrating the cluster of Spirogyra using ISSR-PCR

Page

62

63

64

65

66

67

68

69

70

71



Figures

4-36

4-37

4-38

4-39

4-40

4-41

4-42

4-43

4-44

4-45

XV

LIST OF FIGURES (CONTINUED)

HAT-RAPD PCR profiles of Spirogyra from Northern part of
Thailand generated by (A) O 15 and (B) O 16 primer

HAT-RAPD PCR profiles of Spirogyra from Northern part of
Thailand generated by (A) V 14 and (B) V 15 primer

HAT-RAPD PCR profiles of Spirogyra from Northern part of
Thailand generated by B 01 primer

HAT-RAPD PCR profiles of Spirogyra from Southern and Eastern
part of Thailand generated by (A) 015 and (B) O 16 primer
HAT-RAPD PCR profiles of Spirogyra from Southern and Eastern
part of Thailand generated by (A) V 14 primer (B) V 15 primer
HAT-RAPD PCR profiles of Spirogyra from Southern and Eastern
part of Thailand generated by B 01 primer

HAT-RAPD PCR profiles of Spirogyra from Northeast of Thailand
generated by (A) O 15and (B) O 16 primer

HAT-RAPD PCR profiles of Spirogyra from Northeastern part of
Thailand generated by (A) V 14 and (B) V 15 primer

HAT-RAPD PCR profiles of Spirogyra from Northeastern part of
Thailand generated by B 01 primer

HAT-RAPD PCR profiles of Spirogyra from Central part of

Thailand generated by (A) O 15 and (B) O 16 primer

Page

72

73

74

75

76

77

78

79

80

81



Figures

4-46

4-47

4-48

4-49

4-50

4-51

4-52

4-53

4-54

XVi

LIST OF FIGURES (CONTINUED)

HAT-RAPD PCR profiles of Spirogyra from Central part of
Thailand generated by (A) V 14 and (B) V 15 primer
HAT-RAPD PCR profiles of Spirogyra from Central part of
Thailand generated by B 01 primer

Dendrogram illustrating the cluster of Spirogyra using HAT-
RAPD PCR

ISSR-PCR profiles of five morphological patterns of Spirogyra
generated by (A) UBC 835 and (B) UBC 826 primer

ISSR-PCR profiles of five morphological patterns of Spirogyra
generated by (A) UBC 809 and (B) UBC 808 primer

ISSR-PCR profiles of five morphological patterns of Spirogyra
generated by (A) UBC 825 and (B) UBC 827 primer

ISSR-PCR profiles of five morphological patterns of Spirogyra
generated by (A) UBC 864 and (B) UBC 807 primer

ISSR-PCR profiles of five morphological patterns of Spirogyra
generated by (A) UBC 857 and (B) UBC 880 primer
HAT-RAPD PCR profiles of five morphological patterns of

Spirogyra generated by (A) O 15 and (B) O 16 primer

Page

82

83

84

85

86

87

88

89

90



Figures

4-55

4-56

4-57

4-58

4-59

XVii

LIST OF FIGURES (CONTINUED)

HAT-RAPD PCR profiles of five morphological patterns of
Spirogyra generated by (A) V 14 and (B) V 15 primer
HAT-RAPD PCR profiles of five morphological patterns of
Spirogyra generated by B 01 primer

Diagram illustrating the cluster of each morphological patterns of
Spirogyra using ISSR and RAPD markers

The rbcL product of Spirogyra (Lane M: 100 bp DNA marker, lane
1: DNA fragment of rbcL gene

Phylogram derived from an UPGMA analysis depicting genetic
relationships of each morphological pattern of Spirogyra used in this
study by basing on rbcL sequences

Page

91

92

93

94

95



