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ABSTRACT 
 
 
 

 

The bagworm (Lepidoptera: Psychidae) is one of the plant leaf-eating insect pest 

causing outbreak in oil palm plantations in Malaysia especially in Perak. In fact, a severe 

infestation by bagworm cause yield losses of more than 50% over few years. The study 

aimed to determine the population dynamic of bagworms, natural enemies and 

competitor insects in assessing the effect from plant traits, climatic factors, and plant 

response in order to develop control strategies based on influence of multi-trophic 

system.  All related sampling was properly collected in both immature and mature oil 

palm. Leaves sampling also be done in field and leave analysis in laboratory over a 

sampling period. Furthermore, analysis between trophic level was conducted to evaluate 

the direct impact between bagworms population and its variables. As result, the study 

had confirmed that the natural enemies played a key role in suppressing the bagworm 

population. Goryphus bunoh is one of the parasitoid species detected that highly 

influence on the population number of bagworms where statistically shows that there 

was significant correlation between Goryphus bunoh and bagworm, especially in 

mature oil palm area. Thus, effect on C:N ratio also contributing as significant 

relationship (N=240, P<0.05, r=-0.203) towards population of bagworms in mature oil 

palm area. However, contradict result was observed in immature oil palm area 

compared to mature oil palm area (N=240, P>0.05, r=0.069). The climatic factors 

particularly temperature, and rainfall was negatively affected while positive result was 

affected on relative humidity. towards the population of bagworms. Meanwhile, the 

induction of TPC and TFC activities was detectable and appeared differently upon both 

mature and immature oil palm area. The findings showed that negative correlation 

between both TPC and TFC against population of M. plana and P. pendula in mature 

oil palm. Therefore, analysis of multi-trophic level based on the RDA models shows 

that bagworm (M. plana and P. pendula) was highly correlated with number of 

parasitoids in both mature and immature oil palm areas. Thus, the TFC and relative 

humidity were also more influence on the population of bagworms. Based on this 

information, the trend of biotic and abiotic factors was able to predict precisely by this 

multi-trophic system model. Hence, this would be formulated the strategies based on 

the trend of major controlling variable that influenced and affect the population number 

of bagworms. In order to regulate the high population of bagworm, it is suggested that 

natural enemies and plant traits component (C:N ratio, TPC and TFC) to be enhanced 

further. The plant traits component can be enhanced by practising efficient nutrient 

management and natural enemies can be enhanced via planting beneficial plant in the 

oil palm plantation. Enhancement of natural enemies would be better option due to 

environment and health awareness. 

 

 

 

 

 

 

 

 

 



v 

 

ACKNOWLEDGEMENT 
 

 

 

 

Alhamdulillah, May highest praise be to Allah s.w.t., the Almighty God, Most 

Merciful and Most Gracious for the blessings, strength and guidance that I have 

successfully completed my research project leading to the Doctor of Philosophy.  Also 

may peace be upon Prophet Muhammad s.a.w. who has given light to humankind. 

 

I am deeply and greatly indebted to my supervisor, Assoc. Prof. Dr. Mohd Rasdi Zaini 

for her invaluable guidance, thorough supervision and encouragements throughout the 

course of my study. I would like to express my special thanks and appreciation to my 

former supervisor, Assoc. Prof. Dr. Fauziah Hj. Ismail for her critical comments 

especially during thesis writing.  

 

My sincere thanks go to the Manager of FELDA Besout 6 Tuan Azmi Alias, and his 

staff who had helped me during my field study at the station. Special thanks also go to 

Mr. Fairuz Dato’ Khalid, Mr. Shafiq Sani, Mr. Syahrizan Syahlan and my laboratory 

mates, Miss Norazliza Rosly, and Mr. Mohd Hanysyam Mohd Nordin for their 

assistance and suggestions as well as for their friendship and kindness during my 

study in UiTM Shah Alam and Jasin.  

 

Last but not least, I would like to express my undying affection and love as well as my 

deepest gratitude to my parents Rakibe Mappa and Hasnawati Abdullah, beloved wife, 

Sarina Sabran, my daughters, Irdina Sofea Ismail, and Irsya Syuhada Ismail for their 

understanding, encouragement, moral support, endurance and sacrifices during the 

period of my study. 

 

 



vi 
 

TABLE OF CONTENTS 
 

 
 

CONFIRMATION BY PANEL OF EXAMINERS 

Page 

ii 

AUTHOR’S DECLARATION iii 

ABSTRACT iv 

ACKNOWLEDGEMENT v 

TABLE OF CONTENTS vi 

LIST OF TABLES  xiii 

LIST OF FIGURES xvi 

LIST OF PLATES xix 

LIST OF SYMBOLS xx 

LIST OF ABBREVIATIONS xxi 

  

  

CHAPTER ONE:  INTRODUCTION 1 

1.1  Research Background 1 

1.2  Issues of Bagworms 3 

1.3  Problems statements 4 

1.4  Information gap 4 

1.5  Objectives of the study  5 

1.6  Significance of the study 5 

  

CHAPTER TWO: LITERATURE REVIEW 7 

2.1  Bagworm in Malaysia 7 

       2.1.1  Historical of Outbreak 8 

2.2  Biological of Bagworms 8 

       2.2.1  Damage by Bagworms 9 

       2.2.2  Relationship between Bagworms and Parasitoids 10 

       2.2.2  Life Cycle of Bagworms 10 

       2.2.4  Bagworms as Pests 12 

       2.2.5  Metisa plana 13 

       2.2.6  Mahasena corbetti 14 


