
MORPHOLOGICAL ANALYSIS OF TRANSGENIC TOBACCO PLANTS 

OVEREXPRESSING THE CINNAMYL ALCOHOL DEHYDROGENASE  

2 GENE OF OIL PALM 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MOHAMMAD ARIF BIN ABDUL FATAF 

 

 

 

 

 

 

 

 

 

 

 

 

Final Year Project Report Submitted in 

Partial Fulfilment of the Requirements for the 

Degree of Bachelor of Science (Hons.) Plantation Management and Technology  

in the Faculty of Plantation and Agrotechnology 

Universiti Teknologi MARA 

 

 

 

JANUARY 2018 


	Morphological Analysis of Transgenic Tobacco Plants Overexpressing the Cinnamyl Alcohol Dehydrogenase 2 Gene of Oil Palm
	DECLARATION
	ACKNOWLEDGEMENTS
	TABLE OF CONTENTS
	LIST OF FIGURES
	LIST OF ABBREVIATIONS
	ABSTRACT
	ABSTRAK
	CHAPTER 1 INTRODUCTION
	1.1 Research Background
	1.2 Problem Statement
	1.3 Objective

	CHAPTER 2 LITERATURE REVIEW
	2.1 Oil palm
	2.2 Lignin
	2.2.1 Lignin as plant defense
	2.2.2 Lignin as mechanical support
	2.2.3 Lignin composition and structure

	2.3 Cinnamyl alcohol dehydrogenase (CAD)
	2.4 Transgenic Plant

	CHAPTER 3 MATERIALS AND METHODS
	3.1 Preparation of MS medium
	3.2 Cultivation of tobacco seedlings
	3.3 Subculture of tobacco seedlings
	3.4 Morphological analyses of tobacco plants
	3.5 Histological analyses of tobacco plants

	CHAPTER 4 RESULTS AND DISCUSSION
	4.1 Selection of transgenic tobacco plants
	4.2 Cultivation of tobacco plants
	4.3 Morphological analyses transgenic and wild type of tobacco plants
	4.4 Histological analyses of tobacco plants

	CHAPTER 5 CONCLUSION
	REFERENCES
	APPENDICES
	APPENDIX 1
	APPENDIX 2
	APPENDIX 3



