
 

 

v 

 

LIST OF CONTENTS 

Page 

TITLE…………………………………………………………………………….. i 

VALIDATION SHEET…………………………………………………………. ii 

DECLARATION OF ORIGINALITY………………………………………... iii 

PREFACE……………………………………………………………………….. iv 

LIST OF CONTENTS…………………………………………………………... v 

LIST OF FIGURES...………………………………………………………….. vii 

LIST OF TABLES…………………………………………...………………... viii 

LIST OF SYMBOLS AND ABBREVIATIONS……………………………… ix 

LIST OF APPENDIXES………………………………………………………...  x 

ABSTRACT…………………………………………………………………...… xi 

CHAPTER I……………………………………………………………………… 1 

INTRODUCTION……………………………………………………………….. 1 

A. Background………………………………………………………………... 1 

B. Research Problems………………………………………………………… 2 

C. Research Objectives……………………………………………………….. 2 

D. Research Benefits………………………………………………………….. 2 

CHAPTER II…………………………………………………………………….. 3 

LITERATURE REVIEW AND HYPOTHESIS………………………………. 3 

A. Literature Review………………………………………………………….. 3 

1. Nicotiana Tabacum L. ‘Gombleng’……………………………………. 3 

2. Drought Stress………………………………………………………….. 4 

3. Sodium Metasilicate……………………………………………………. 5 

a. Membrane Stability Index……………………………………………… 8 

b. Relative Water Content……………………………………………….. 10 

c. Chlorophyll and Carotenoid…………………………………………... 10 

d. Biomass……………………………………………………………….. 12 

B. Hypothesis………………………………………………………………... 13 

CHAPTER III…………………………………………………………………...14 

RESEARCH METHODS……………………………………………………… 14 

A. Time and Place of Research……………………………………………… 14 

B. Tools and Materials………………………………………………………. 14 

C. Methods…………………………………………………………………... 15 

1. Planting, Drought, and Application of Sodium Metasilicate…………. 15 

Growth and Physiological Responses of Tobacco (Nicotiana tabacum L. 'Gombleng') Treated with
Sodium
Metasilicate Grown Under Drought Stress
Agra Daffa Putra, Prof. Dr. Diah Rachmawati, S.Si., M.Si.
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



 

 

vi 

2. Growth Parameters and Biomass…………………………………....... 16 

3. Physiological Response……………………………………………….. 16 

a. Chlorophyll and Carotenoid Content…………………………………. 16 

b. Membrane Stability Index (MSI)……………………………………... 17 

c. Leaf Relative Water Content (RWC)…………………………………. 19 

D. Data Analysis…………………………………………………………… 20 

CHAPTER IV…………………………………………………………………... 21 

RESULT AND DISCUSSION…………………………………………………. 21 

A. The Effects of Field Capacity and Sodium Metasilicate on Photosynthetic 

Pigments, Membrane Stability Index, and Relative Water Content………  21 

B. The Combination Effects of Field Capacity and Sodium Metasilicate on 

Photosynthetic Pigments………………………………………………..…  25 

C. The Combination Effects of Field Capacity and Sodium Metasilicate on 

Membrane Stability Index and Relative Water content………………...…  28 

D. The Effects of Field Capacity and Sodium Silicate on Biomass……….…  30 

E. The Combination Effects of Field Capacity and Sodium Metasilicate on 

Plant Height and Number of Leaves………………………………………  37 

F. The Combination Effects of Field Capacity and Sodium Metasilicate on Dry 

Root Weight, Dry Shoot Weight and Root Shoot Ratio………………..…  42 

CHAPTER V…………………………………………………………………… 45 

CONCLUSION AND SUGGESTION………………………………………… 45 

A. Conclusion…………………………………………………………………… 45 

B. Suggestion……………………………………………………………………. 45 

BIBLIOGRAPHY……………………………………………………………… 46 

APPENDIX……………………………………………………………………... 50

 

 

 

 

 

 

 

 

 

 

 

Growth and Physiological Responses of Tobacco (Nicotiana tabacum L. 'Gombleng') Treated with
Sodium
Metasilicate Grown Under Drought Stress
Agra Daffa Putra, Prof. Dr. Diah Rachmawati, S.Si., M.Si.
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/


	LIST OF CONTENTS

