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ABSTRACT

THE STUDY OF RED SPINACH GROWTH PERFORMANCE
IN DIFFERENT GROWING MEDIUM
USING HYDROPONIC SYSTEM

Nutrient uptakes play an important role on enhancing the crop. In this study, the chemical
composition of cocopeat, biochar, calcined eggshells and raw eggshells were determined by
using ICP-OES and FTIR analyses and the effect of different growing medium treatment on
the growth performance of height, number of leaves, and fresh weight of red spinach were
investigated. The study was conducted in a nursery by using hydroponic system. Biochar,
calcined eggshell, raw eggshell were added to soilless growing medium containing cocopeat
with the composition of T1: cocopeat(100%), T2: cocopeat (50%) : biochar (35%) : calcined
eggshell (15%), T3: cocopeat (100%) biochar (35%) : raw eggshell (15%) respectively. The
result showed that T1 treatment (cocopeat 100%) showed higher rate on plant growth
performance in term of height (22.08 cm) and fresh weight (14.87 g) compared to T2 and T3

due to high moisture content (24.98 g) that more porous and also plentiful of nutrients content.



TABLE OF CONTENTS

ABSTRACT

ABSTRAK
ACKNOWLEDGEMENTS
TABLE OF CONTENTS
LIST OF TABLES

LIST OF FIGURES

LIST OF SYMBOLS

LIST OF ABBREVIATIONS

CHAPTER 1 INTRODUCTION
1.1 Background of study

1.2 Problem statement

1.3 Objectives of study

1.4 Scope and limitation of study
1.5 Significance of study

CHAPTER 2 LITERATURE REVIEW
2.1 Red spinach

2.2 Nutrient needed in plants
2.2.1  Macronutrients
2.2.2  Micronutrients
2.3 Soilless growing medium
2.3.1 Cocopeat
2.3.2 Biochar
2.3.3 Raw eggshell
2.3.4 Calcined eggshell
2.4 Hydroponic system
2.5  Plant growth performance
2.6 Soil pH

CHAPTER 3 METHODOLOGY
3.1 Sample preparation

3.1.1  Collection of eggshells

3.1.2  Calcination of eggshells
3.2 Materials and Chemicals
3.3 Chemical Analyses

3.3.1 Moisture content

3.3.2 ICP-OES Analysis

Vi

Page

iii

iv

vi
viii

ix

xi

A BN W W =

15
15

16
16
16
16
16



3.3.3  FTIR Analysis
3.3.4 Soil pH Analysis
3.4  Experimental set up
3.5  Experimental design
3.6  Plant growth measurement
3.7  Statistical analysis

CHAPTER 4 RESULT AND DISCUSSION
4.1 Chemical analyses

4.1.1 Moisture content
4.1.2 ICP-OES analysis
4.1.3 FTIR analysis
4.1.4 pH analysis

4.2 Plant growth performance
4.2.1 The effect of different growing medium on height
4.2.2 The effect of different growing medium on number
of leaves
423 The effect of different growing medium on fresh
weight
4.3 Statistical analysis

CHAPTER 5 CONCLUSION AND RECOMMENDATIONS

CITES REFERENCES
APPENDICES
CURRICULUM VITAE

Vii

17
17
17
18
18
19

20
20
21
22
25
26
26
27

28

28

29

30
33
37



	THE STUDY OF RED SPINACH GROWTH PERFORMANCEIN DIFFERENT GROWING MEDIUMUSING HYDROPONIC SYSTEM
	DECLARATION LETTER
	ABSTRACT
	TABLE OF CONTENTS
	CHAPTER 1
	INTRODUCTION
	1.1 Background of study
	1.2 Problem statement
	1.3 Objectives of study
	1.4 Scope and limitation of study
	1.5 Significance of study


	CHAPTER 2
	LITERATURE REVIEW
	2.1 Red spinach
	2.2 Nutrient needed in plants
	2.2.1 Macronutrients
	2.2.2 Micronutrients

	2.3 Soilless growing medium
	2.3.1 Cocopeat
	2.3.2 Biochar
	2.3.3 Raw eggshell
	2.3.4 Calcined eggshell

	2.4 Hydroponic system
	2.5 Plant growth performance
	2.6 Soil pH


	CHAPTER 3
	METHODOLOGY
	3.1 Sample preparation
	3.1.1 Collection of eggshells
	3.1.2 Calcination of eggshells

	3.2 Materials and Chemicals
	3.3 Chemical Analyses
	3.3.1 Moisture content
	3.3.2 ICP-OES Analysis
	3.3.3 FTIR Analysis
	3.3.4 Soil pH Analysis

	3.4 Experimental set up
	3.5 Experimental design
	3.6 Plant growth measurement
	3.7 Statistical analysis



	RESULT AND DISCUSSION
	4.1 Chemical analyses
	4.1.1 Moisture content
	4.1.2 ICP-OES analysis
	4.1.3 FTIR analysis
	4.1.4 pH analysis

	4.2 Plant growth performance
	4.2.1 The effect of different growing medium on height
	4.2.2 The effect of different growing medium on numberof leaves
	4.2.3 The effect of different growing medium on freshweight

	4.3 Statistical analysis


