X

TABLE OF CONTENTS

Page
Acknowledgements iii
Abtract (in English) v
Abtract (in Thai) vii
List of Tables X
List of Figures xiil
List of Appendices Xviii
Abbreviations Xix
Chapter 1 Introduction 1
Chapter2  Literature Review 7
Chapter 3  Study site 25
Chapter4 Methodology 32
Chapter 5 Results 44
Chapter 6 Discussion 99
Chapter 7 Conclusions and Recommendations 110
References 112
Appendices 125

Curriculum Vitae 154




LIST OF TABLES

Table

1

Soil characteristics of the study site (n=16) compared with those in
undisturbed primary evergreen forest (Reusee Cave, east side of Doi
Suthep, elevation 1,100 m about 9 km form the study site)(n=20)
Number of seedlings and number of seedling species divided by dispersal
means in all plots

Number of seedlings found in each specics from ali isolated tree species
combined

Average density (no./m%) and species richness (no.species/m?) of total
seedlings in each studied tree plots

Average density (no./m>) and species richness (no.species/m?) of wind-
dispersed seedlings in each studied tree plots

Average density (no./m?) and species richness (no.species/m”) of animal-
dispersed seedlings in each studied tree plots

Mean ratios of animal / wind seedlings using number of individuals and
number of species

Ecological indices of natural tree seedlings in each plots

Similarity coefficicnt (Sorensen's index) and difference coefficient (Chord
distance; CRD) of natural seedling communities between tree crowns and

control plots

Page

b
O

46

50

51

52

55

75



LIST OF TABLES (CONTINUED)

Table

10 Mean Sorensen's index and mean Chord distance of natural seedling

i1

12

13

14

15

16

communities between tree crowns and control plots

Summary results of Kruskal Wallis-test on density (no./m?) and species |
richness (no.species/m’) of seedling establishment among the 7 species of
isolated tree studied

Summary results of Mann Whitney-test on average density (no./mz) of
seedling establishment beneath isolated tree species (P<0.05)

Summary results of Mann Whitney-test on average species richness
(no.species/m?) of seedling establishment beneath isolated tree species P
<0.05)

Summary results of Mann Whitney-test on average density (no./m?) of
seedling establishment between control plots of remnant tree species (P
<0.05)

Summary results of Mann Whitney-test on average species richness
(no.species/m’) of seedling establishment between control plots of remnant
tree species (P<0.05)

Summary results of linear-regression test between remnant tree size with
density (no./m?) and species richness (no.species/m?) of natural seedling

establishment beneath similar remnant tree species

Page

77

78

79

80

80

81

82



Xil

LIST OF TABLES (CONTINUED)

Table Page
17  Summary results of linear-regression test between remnant tree size with

density (no./m®) and species richness (no.species/m?) of wind-dispersed

seedlings beneath similar remnant tree species 83
18  Summary results of linear-regression test between remnant tree size with

density (no./m?) and species richness (no.species/m?) of animal-dispersed

seedlings beneath similar remnant tree species 84
19  Average relative growth rate (% per year) of naturally established tree

seedlings 86
20 Mann Whitney-test on average RGRs of 10 seedling species between

beneath remnant tree crowns and in control plots 90
21 Ratios of minutes bird observed / total observation minutes for each tree

species 92
22 Percent of individual visit minutes by each bird group (according to diet) in

the trees studied 93
23 Ratios of minutes bird observed / total observation minutes for each

fruiting tree species 95



X1t

LIST OF FIGURES

Figure

1

10

I

12

13

14

The loss of viability of tree seeds from the seed bank shows that most trees

tested have no dormancy

Map of Doi Suthep-Pui National Park, Chiang Mai

Average monthly temperature and rainfall at Nong Hoi Highland
Agricultural Research Station

Average monthiy minnimum and maximum temperature at Nong Hoi
Highland Agricultural Research Station

Land use map showing the deforested sites in Doi Suthep-Pui National
Park, and Mae Sa Mai village

Materials and equipment

Albizia chinensis (Obs.) Merr. (Leguminosae, Mimosoideac)
Callicarpa arborea Roxb. var. arborea (Verbenaceae)

Castanopsis diversifolia (Kurz) King ex Hk. f. (Fagaceae)

Erythrina stricta Roxb. (Leguminosae, Papilionoideac)

Eucalyptus camaldulensis Dehnh, (Myrtaceae)

Pinus kesiya Roy. ex Gord. (Pinaceae)

Schima wallichii (DC.) Korth. (Theaceae)

Species/area curves of wind-dispersed seedlings in Albizia chinensis plots

Page

26

27

27

31

40

40

41

41

42

42

43

43

59



Xiv

LIST OF FIGURES (CONTINUED)

Figure

15  Species/area curves of animal-dispersed seedlings in Albizia chinensis plots

16  Species/area curves of natural tree seedlings in Albizia chinensis plots

17 Species/area curves of wind-dispersed seedlings in Callicarpa arborea var.
arborea plots

18  Species/area curves of animal-dispersed seedlings in Callicarpa arborea
var. arborea plots

19  Species/area curves of naturai tree seedlings in Callicarpa arborea var.
arborea plots

20  Species/area curves of wind-dispersed seedlings in Castanopsis diversifolia
plots

21 Species/area curves of animal-dispersed seedlings in Castanopsis
diversifolia plots |

22 Species/area curves of natural tree seedlings in Castaropsis diversifolia
plots

23 Species/area curves of wind-dispersed seedlings in Erythrina stricta plots

24 Species/area curves of animal-dispersed seedlings in Erythrina stricta plots

25 Species/area curves of natural tree seedlings in Erythrina stricta plots

26 Species/area curves of wind-dispersed seedlings in Eucalyptus

camaldulensis plots

Page

59

59

60

60

60

61

61

61

62

62

62

63




LIST OF FIGURES (CONTINUED)

Figure

27 Species/area curves of animal-dispersed seedlings in Fucalyptus
camaldulensis plots

28 Species/area curves of natural tree seedlings in Eucalyptus camaldulensis
plots

29  Species/area curves of wind-dispersed seedlings in Pinus kesiya plots

30 Species/area curves of animal-dispersed seedlings in Pinus kesiya plots

31 Species/area curves of natural tree seedlings in Pinus kesiva plots

32 Species/area curves of wind-dispersed seedlings in Schima wallichii plots

33 Species/area curves of animal-dispersed seedlings in Schima wallichii plots

34  Species/area curves of natural tree seedlings in Schima wallichii plots

35 Rarefraction curves of wind-dispersed seedlings in A/bizia chinensis plots

36 Rarefraction curves of animal-dispersed seedlings in Albizia chinensis plots

37 Rarefraction curves of natural tree seedlings in Albizia chinensis plots

38 Rarefraction curves of wind-dispersed seedlings in Callicarpa arborea var.
arborea plots

39 Rarefraction curves of animai-dispersed seedlings in Callicarpa arborea
var. arborea plots

40 Rarefraction curves of natural tree seedlings in Callicarpa arborea var.

arborea plots

Page

63

63

64

64

64

65

65

65

67

67

68

68

68




LIST OF FIGURES (CONTINUED)

Figure

41 Rarefraction curves of wind-dispersed seedlings in Castanopsis diversifolia
plots

42  Rarefraction curves of animal-dispersed seedlings in Castanopsis
diversifolia plots

43  Rarefraction curves of natural tree seedlings in Castanopsis diversifolia
plots

44  Rarefraction curves of wind-dispersed seedlings in Erythrina stricta plots

45 Rarefraction curves of aniinal-dispersed seedlings in Erythrina stricta plots

46  Rarefraction curves of natural tree seedlings in Erythrina stricta plots

47  Rarefraction curves of wind-dispersed seedlings in Eucalyptus
camaldulensis plots

48 Rarefraction curves of animal-dispersed seedlings in Eucalyptus
camaidulensis plots

49  Rarefraction curves of natural tree seedlings in Eucalyptus camaldulensis
plots

50  Rarefraction curves of wind-dispersed seedlings in Pinus kesiya plots

51 Rarefraction curves of animal-dispersed seedlings in Pinus kesiya plots

52 Rarefraction curves of natural tree seedlings in Pinus kesiya plots

53  Rarefraction curves of wind-dispersed seedlings in Schima wallichii plots

Page

69

69

69

70

70

71

71

71

72

72

72

73



XvIil

LIST OF FIGURES (CONTINUED)

Figure Page
54  Rarefraction curves of animal-dispersed seedlings in Schima wallichii plots 73
55 Rarefraction curves of natural tree seedlings in Schima wallichii plots 73
56  Frequency of seedling species beneath remnant tree crowns separated by

periods of average RGR 89
57  Frequency of seedling species in control plots separated by periods of

average RGR 89
58  Frequency of seedling species in both, beneath tree crowns and control

plots separated by periods of average RGR 89



xviii

LIST OF APPENDICES

Appendix

A Remnant trees studied

B List of naturally established tree seedling species in the study plots

C  Quantity of naturally tree seedlings in the study plots

D R squares of linear regressions between three parameters of remnant tree

size and the density of natural seedlings, established beneath their crowns
Average relative growth rate (% per year) of naturally established tree
seedlings (h>10 cm) in each remnant tree species plot

List of birds observed in this study

Page
126
132
136

144

146

152




XiX

ABBREVIATIONS

ANR : accelerated naturai regeneration
cm : centimetre
FORRU : Forest Restoration Research Unit

GBH : girth at breast height

km : square kilometres
m? : square metres
no. : number

RFD  : Thai Royal Forest Department

RGR :relative growth rate



