
 

vii 

CONTENTS 

 

Page 

Contents           vii 

List of tables                      ix 

List of figures                      xi 

Chapter 1. Introduction          1 

  Review of literature         4 

 The characteristics of the genus Padina      4 

Diversity of Padina in Thailand       5  

Growth and reproduction of Padina species      6    

Recruitment          8  

Environmental factors         9  

Hypothesis         11 

Objectives         11 

Research questions        12  

Chapter 2. Materials and Methods       13  

  Study sites         13 

  Growth study         15 

  Reproduction study        16  

  Recruitment study        21  

  Statistical analyses        23 

 



 

viii 

CONTENTS (Continued) 

 

Page  

Chapter 3. Results          24 

Size structure and reproductive potential     24  

  The reproductive cycle and the time of production  

of new indivduals         32

 Recruitment study        40 

Chapter 4. Discussion         57 

  Life phase of P. boryana       57 

  Population structure, reproductive potential and      

  recruitment of P. boryana       59 

Chapter 5. Conclusions                    63 

References           64 

Appendix           74 

Vitae             86 

       

 

 

 

 

 

 

 



 

ix 

LIST OF TABLES 

 

Table                    Page 

 

1. The average number of each type of sporangium arrangement.   20 

2. A comparison of mean surface area of P. boryana blade at Sirinart     

National Park and Tang Khen Bay from September 2005 to August 2006  29 

3. A comparison of size class distribution at Sirinart National Park     

and Tang Khen Bay from September 2005 to August 2006.     30 

4. The average number of released spores at Sirinart National Park     

and Tang Khen Bay from September 2005 to August 2006.     31 

5. The average percentage of reproductive stages at Sirinart National      

 Park and Tang Khen Bay.                                                                              34 

6. Summary of percentages of each life stage varied throughout the year,    

from September 2005 to August 2006 at Sirinart National Park and  

Tang Khen Bay.          35 

7. The average of percentage of maturation stages at Sirinart National Park      

 and Tang Khen Bay.          37 

8. The average number of spores produced at Sirinart National Park and           

Tang Khen Bay from September 2005 to August 2006.     39 

9. A comparison of the percentage of filamentous greens, filamentous reds       

and P. boryana at all levels in the permanent plots at Sirinart  

National Park from October 2005 to August 2006.      44 



 

x 

LIST OF TABLES (Continued) 

 

Table                    Page 

 

10. A comparison of the percentage of filamentous greens, filamentous reds       

and P. boryana at all levels in the permanent plots at Tang Khen  

Bay from October 2005 to August 2006.      45 

11. The average percentage of P. boryana recruitment at all shore levels             

at Sirinart National Park and Tang Khen Bay from October 2005 to 

August 2006.           46 

12. The average length (cm.) of P. boryana in the permanent plots at Sirinart     

National Park and Tang Khen Bay from October 2005 to August 2006;  

D: Dictyerpa stage found.         47 

13.  The correlation coefficient value of physio-chemical parameters and    

biological characteristics of P. boryana.       51 

 

 

 

 

 

 

 

 



 

xi 

LIST OF FIGURES 

 

Figure                              Page 

 

1. The whole thallus of Padina boryana        5 

2. Diagram of the life cycle of Padina boryana (modified from Lee, 1999).   7 

3. The longitudinal cross-section of Padina boryana (X400) showing the 

oogonia packed on the blade.           8 

4. The longitudinal cross-section of Padina boryana (X100) showing the 

reproductive sori of antheridia.        8 

5. Map of Phuket showing the two study locations; Sirinart National                

Park and Tang Khen Bay.         14 

6. Populations of Padina boryana Thivy from study sites; SNP (left)                

and TKB (right).          14 

7. The whole thallus of P. boryana showing the length and diameter                 

 measurements.          16 

8. Sporangium arrangement on the surface of the blade (X40); A: type 1,    

B: type 2, C: type 3. D: type 4, E: type 5.               19 

9. A one centimeter length of P. boryana reproductive line was randomly   

selected to investigate the number of sporangia/sorus.     20 

10. System of collection to assess the population distribution, reproduction   

and recruitment of P. boryana.        22 

 



 

xii 

LIST OF FIGURES (Continued) 

 

Figure                              Page 

 

11. Size class of P. boryana populations from September 2005 to August    

2006 comparing Sirinart National Park and Tang Khen Bay.    26 

12. Comparison of the average number of released spores/thalli from     

September 2005 to August 2006 at Sirinart National Park and  

Tang Khen Bay.          31 

13. Comparison of percentages of life phases of P. boryana from      

September 2005 to August 2006 at Sirinart National Park and  

Tang Khen Bay.          34 

14. Comparison of the percentages of mature (stages 3-5) thalli from     

September 2005 to August 2006 at Sirinart National Park and Tang  

Khen Bay.           36 

15. Comparison of the average number of spores/thalli from September 2005   

to August 2006 at Sirinart National Park and Tang Khen Bay.    38 

16. Percentage cover of P.  boryana from October 2005 to August 2006   

at Sirinart National Park.         48 

17. Percentage cover of P. boryana from October 2005 to August 2006   

at Tang Khen Bay.          49 

18. Comparison of seawater temperatures from September 2005 to     

August 2006 at Sirinart National Park and Tang Khen Bay.     50 



 

xiii 

LIST OF FIGURES (Continued) 

 

Figure                    Page 

 

19. Comparison of air temperatures from September 2005 to August 2006 at    

Sirinart National Park and Tang Khen Bay.       50 

20. Comparison of salinity (ppt) from September 2005 to August 2006 at    

Sirinart National Park and Tang Khen Bay.       51 

21. The correlation of average surface areas and air temperatures from               

September 2005 to August 2006 at Sirinart National Park.     52 

22. The correlation of average percentages of female gametophytes and air        

temperature from September 2005 to August 2006 at Tang Khen Bay.     52 

23. The correlation of average percentages of female gametophytes and water   

 temperature from September 2005 to August 2006 at Tang Khen Bay.   53 

24.  The correlation of average percentages of male gametophytes and salinity     

from September 2005 to August 2006 at Tang Khen Bay.     53 

25.  The correlation of average percentages of sporophytes and salinity from    

September 2005 to August 2006 at Tang Khen Bay.     54 

26.  The correlation of average percentages of mature sporophytes and salinity   

from September 2005 to August 2006 at Tang Khen Bay.     54 

27.  The correlation of average percentages of reproduction and salinity from      

September 2005 to August 2006 at Tang Khen Bay.     55 

 



 

xiv 

LIST OF FIGURES (Continued) 

 

Figure                              Page 

 

28.  The correlation of average numbers of spores produced and salinity from    

September 2005 to August 2006 at Tang Khen Bay.     55 

29.  The correlation of average numbers of spores released and salinity form    

September 2005 to August 2006 at Tang Khen Bay.     56 

30.  The correlation of average surface areas and salinity from September 2005   

to August 2006 at Tang Khen Bay.       56


