
MORPHOGENESIS EFFECT OF Solanum lycopersicum BY 

RICE WATER THROUGH TISSUE CULTURE METHOD 

NUR NAJIHAH YAAKUB 

Final Year Project Submitted in 

Partial Fulfilment of the Requirements for the 

Degree of Bachelor in Science (Hons.) Biology 

In the Faculty of Applied Sciences 

Universiti Teknologi MARA 

JULY 2018



 

 

This Final Year Project entitled “Morphogenesis Effect of Solanum 

lycopersicum by Rice Water through Tissue Culture Method” was submitted 

by Nur Najihah binti Yaakub, in partial fulfilment of the requirements for the 

Degree of Bachelor of Science (Hons.) Biology, in the Faculty of Applied 

Sciences, and was approved by 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Date: ___________________ 

Siti Nursyazwani Binti Maadon 

Supervisor 

Faculty of Applied Sciences 

Universiti Teknologi MARA (UiTM) 

Negeri Sembilan, Kampus Kuala Pilah, 

Pekan Parit Tinggi, 72000 Kuala Pilah 

Negeri Sembilan 

 

Lily Syahani Binti Rusli 

Coordinator FSG661 AS201 

Faculty of Applied Sciences 

Universiti Teknologi MARA (UiTM) 

Negeri Sembilan, Kampus Kuala Pilah, 

Pekan Parit Tinggi, 72000 Kuala Pilah 

Negeri Sembilan 

Dr. Aslizah binti Mohd Aris 

Head of Biology School 

Faculty of Applied Sciences 

Universiti Teknologi MARA (UiTM) 

Negeri Sembilan, Kampus Kuala Pilah, 

Pekan Parit Tinggi, 72000 Kuala Pilah 

Negeri Sembilan 

 

 

Dr. Siti Nor Atika binti Baharin 

Co-Supervisor 

Faculty of Applied Sciences 

Universiti Teknologi MARA (UiTM) 

Negeri Sembilan, Kampus Kuala Pilah, 

Pekan Parit Tinggi, 72000 Kuala Pilah 

Negeri Sembilan 



iv 

 

TABLE OF CONTENTS 

 

   PAGE 

 

ACKNOWLEDGEMENT       III 

TABLE OF CONTENTS       IV 

LIST OF TABLES        VI 

LIST OF FIGURES        VII 

LIST OF ABBREVIATIONS      VIII 

ABSTRACT         IX 

ABSTRAK         X   

  

1.0 INTRODUCTION                                                                                 

1.1 Background Study       1   

1.2 Problem Statement       2  

1.3 Significance of the Study                 3  

1.4 Objectives of the Study       3  

 

 

2.0 LITERATURE REVIEW 

2.1 History        4 

2.2 Tissue culture medium                  5 

2.2 Rice          5  

2.3 Plant growth regulator                7 

2.4 Agar                7 

 

 

3.0 METHODOLOGY 

3.1 Materials 

 3.1.1 Raw Materials       8 

 3.1.2 Chemicals                                                                               8  

 3.1.3 Apparatus       8 

3.2 Methods 

 3.2.1 Seed Sterilization      9 

 3.2.2 Culture Media Preparation     9 

 3.2.3 Seed Germination      10 

3.2.4 Nutrient analysis using Fourier-Transformed Infrared 11    

Spectroscopy (FT-IR)                                                               

            3.2.5    Nutrient analysis using Atomic Absorption Spectroscopy 11 

                        (AAS)                                  

3.3 Statistical Analysis       11 

  

 

 

 

 

 



v 

 

4.0 RESULTS AND DISCUSSIONS  

4.1 Fruit selection        13 

4.2 Seed culture        13 

4.3 Growth Rate of Seed Germination        16 

 4.3.1 Shoot           19 

 4.3.2 Stem        21 

 4.3.3 Root        23 

4.4 Nutrient Composition       26 

4.5 Cost Reduction       30 

             

5.0 CONCLUSIONS AND RECOMMENDATIONS   32 

             

CITED REFERENCE       34 

APPENDICES        38 

CURRICULUM VITAE       45 



ix 

 

 

ABSTRACT 

 

 

MORPHOGENESIS EFFECT OF Solanum lycopersicum BY RICE WATER 

THROUGH TISSUE CULTURE METHOD 

 

Solanum lycopersicum is known in biotechnology field to be used as experimental 

subject to study interactions between various plant growth regulators. It is highly 

recommended plant to be used in tissue culture technique as the germination 

process take less period of a time. However, due to the highly cost production of 

tissue culture medium, rice water was used as alternative plant growth regulator, 

vitamins and nutrients to study the morphogenesis effect of S. lycopersicum. Four 

different treatment of rice water were added in the media in this study which are 

three times washed rice water with concentration of 150 ml/L and 50 ml/L and six 

hours soaked rice with concentration of 150 ml/L and 50 ml/L. Murashige and 

Skoog (MS) medium supplemented with 3.0 mg/L benzyl aminopurine (BAP) 

was compared to other treatments as control. The results obtained shows that S. 

lycopersicum seed treated with rice water give higher growth rate than seed 

treated with BAP. From this result, rice water assumed to have substitute nutrients 

for S. lycopersicum growth as the phosphate and nitrate were present in the rice 

water when analysis was done using Fourier-Transformed Infrared Spectroscopy 

(FT-IR). The rice water also was analysed using Atomic Absorption Spectroscopy 

(AAS) to confirm the presence and concentration of potassium that act as 

macronutrient for development of S. lycopersicum. The results were assumed to 

be able to aid the production of this species. 
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