
iii

EFFECTS OF PLANTING DATE, NIGHT BREAK TREATMENT AND 

FERTILIZER APPLICATION ON PHYSIOLOGICAL RESPONSES OF 

Curcuma  alismatifolia Gagnep.

PHATCHARI SIRITRAKULSAK 

DOCTOR OF PHILOSOPHY 

IN HORTICULTURE 

THE GRADUATE SCHOOL 

CHIANG MAI UNIVERSITY 

NOVEMBER 2010 



EFFECTS OF PLANTING DATE, NIGHT BREAK TREATMENT AND 

FERTILIZER APPLICATION ON PHYSIOLOGICAL RESPONSES OF 

Curcuma  alismatifolia Gagnep.

PHATCHARI SIRITRAKULSAK 

A THESIS SUBMITTED TO THE GRADUATE SCHOOL IN 

PARTIAL FULFILLMENT OF THE REQUIREMENTS 

FOR THE DEGREE OF 

DOCTOR OF PHILOSOPHY 

IN HORTICULTURE 

THE GRADUATE SCHOOL 

CHIANG MAI UNIVERSITY 

NOVEMBER 2010 



iii

EFFECTS OF PLANTING DATE, NIGHT BREAK TREATMENT AND 

FERTILIZER APPLICATION ON PHYSIOLOGICAL RESPONSES OF 

Curcuma  alismatifolia Gagnep.

PHATCHARI SIRITRAKULSAK 

THIS THESIS HAS BEEN APPROVED 

TO BE A PARTIAL FULFILLMENT OF THE REQUIREMENTS  

FOR THE DEGREE OF DOCTOR OF PHILOSOPHY 

IN HORTICULTURE 

24 November 2010 

© Copyright by Chiang Mai University

EXAMINING COMMITTEE THESIS ADVISORY COMMITTEE 

....................................................... CHAIRPERSON ....................................................... ADVISOR 
Assoc. Prof. Dr. Soraya Ruamrungsri Assoc. Prof. Dr. Soraya Ruamrungsri 

....................................................... MEMBER ....................................................... CO-ADVISOR 
Asst. Prof. Dr. Sawit Meechoui Asst. Prof. Dr. Sawit Meechoui 

....................................................... MEMBER ....................................................... CO-ADVISOR 
Lect. Dr. Tanachai Pankasemsuk Lect. Dr. Tanachai Pankasemsuk 

....................................................... MEMBER  
Lect. Dr. Weenun  Bundithya 

 

....................................................... MEMBER  

 



iii

ACKNOWLEDGEMENTS 

I would like to thank my advisor, Assoc. Prof. Dr. Soraya  Ruamrungsri, for her 

support, helpful advice, encouragement and always follow up this research.  

She also inspired my thinking in management, knowledge synthesizing and thesis 

writing.  Additionally, I would like to thank my co-advisors, Asst. Prof. Dr. Sawit 

Meechoui and Lect. Dr. Tanachai Pankasemsuk who gave valuable comments, 

suggestions and helpful criticism in the preparation and completion of the thesis.   

I would like to thank my examining committee Lect. Dr. Wirut Ampun and  

Lect. Dr. Weenun  Bundithya for providing valuable comments with useful criticisms  

as well. 

This research was supported by Mahasarakham University. The opportunity to 

undertake this study is gratefully acknowledged. 

I would also like to thank Assoc. Prof. Prasit Chutichudet, Asst. Prof. Dr. 

Benjawan Chutichudet, Ms. Rungnapa Changjeraja, Ms. Thanunya Passnuwong,  

Mr. Prasit Chantan and Ms. Pinyapach Sukkasem for their supports, complementation 

and finding solution for thesis difficulties. I am so grateful and appreciated their helps.  

I am grateful to special thank all other people whose names I cannot recall 

instantly but helped me directly or indirectly to complete this study successfully. 

Lastly, the greatest thank to my parents and my sisters for their love, support 

and helpfulness during many years of my Ph.D. degree. 

      Phatchari Siritrakulsak 

iii


