
 

 

BACTERIAL COMMUNITY STRUCTURE IN THE 

MIDGUTS OF GIANT ASIAN HONEY BEE  

(Apis dorsata) AND DWARF ASIAN  

HONEY BEE (Apis florea)  

IN THAILAND  

 

 

 

 

PRAKAIMUK SARAITHONG 

 

 

 

 

DOCTOR OF PHILOSOPHY 

IN BIODIVERSITY AND ETHNOBIOLOGY 

 

 

 

 

 

GRADUATE SCHOOL 

CHIANG MAI UNIVERSITY 

MAY 2015 



 

a 

 

BACTERIAL COMMUNITY STRUCTURE IN THE MIDGUTS OF 

GIANT ASIAN HONEY BEE (Apis dorsata) AND DWARF ASIAN 

HONEY BEE (Apis florea) IN THAILAND  

 

 

 

 

 

 

PRAKAIMUK SARAITHONG 

 

 

 

 

 

 

A THESIS SUBMITTED TO CHIANG MAI UNIVERSITY IN PARTIAL 

FULFILLMENT OF THE REQUIREMENTS FOR THE DEGREE OF 

DOCTOR OF PHILOSOPHY 

IN BIODIVERSITY AND ETHNOBIOLOGY 

 

 

 

 

 

 

GRADUATE SCHOOL, CHIANG MAI UNIVERSITY 

MAY 2015 



BACTERIAL COMMUNITY STRUCTURE IN THE MIDGUTS OF

GIANT ASIAN HONEY BEE (Apis dorsato) AND DWARF ASIAN

HONEY BEE (Apisflorea) tN THAILAND

PRAKAIMUK SARAITHONG

THIS THESIS HAS BEEN APPROVED TO BE A PARTIAL FULFILLMENT OF

THE REQUIREMENTS FOR THE DEGREE OF

DOCTOR OF PHILOSOPHY

IN BIODIVERSITY AND ETHNOBIOLOGY

Examination Committee: Advisory Committee:

Chairman 0'*= (** Advisor

(Assoc. Prof. Dr. Panuwan Chantawannakul)

(Assoc. Prof. Dr. Panuwan Chantawannakul) (Prof. Dr. fihong Li)

(Assoc. Prof. Dr. Chanpen Chanchao)

W b{^L Member

(Asst. Prof. Dr.Yingmanee Tragoolpua)

Nata Palct--ar.o...... Member

Xt ),.(.,... co-advisor

(Asst. Prof. Dr. Kanokpom Saenphet)

(DrlWasu

Member

4May 2015

Copyright @ by Chiang Mai University

(Asst. Prof. Dr. Natapot Warrit)



 

c 

ACKNOWLEDGEMENTS 

 

 
 I would like to express my deepest appreciation to my advisor Associate Professor 

Dr. Panuwan Chantawannakul for her much appreciated guidance, criticism, patience 

and encouragement throughout the duration of the research. I am especially indebted to 

my co-advisors, Professor Dr. Yihong Li and Assistant Professor Dr. Kanokporn 

Saenphet for their invaluable help, suggestions and comments on the manuscripts. I also 

wish to thank Associate Professor Dr. Chanpen Chanchao, Assistant Professor Dr. 

Natapot Warrit, Assistant Professor Dr. Yingmanee Tragoolpua and Dr. Wasu Pathom-

aree for being the examining committee for my thesis defense. 

My grateful thanks go to Professor Dr. Yihong Li and Dr. Zhou Chen for their 

enormous help, support diverse ways toward the completion of this study and their 

friendship for making the whole academic life conducive and enjoyable during my term 

at Department of Basic Science and Craniofacial Biology, New York University 

College of Dentistry, New York, USA.  

As I cannot thank all individually, to all friends at New York University College of 

Dentistry, Bee protection Center (Beep), graduate students and staffs at Department of 

Biology, Faculty of Science, Chiang Mai University who cheered and nurtured me, I 

thank you.  

I would have never succeeded without supported by the Thailand Research Fund 

(BRG5580013), National Research University Project under Thailand’s Office of 

Higher Education, the New York University College of Dentistry Faculty Research 

Fund and the National Institute of Health Fund (NIH) research program. 

Lastly, but not the least, I do express my indebtedness to my grandparents for their 

invaluable care and assistance given me, without them my education could not have 

reached this level. Particularly, my profound gratitude goes to my parents for their 

endurance and sustained patience and support for this endeavor, which was more 

arduous than anticipated. 

                              

            Prakaimuk Saraithong 

   


