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ABSTRACT

The integration of remote sensing and geographical information system (GIS) are used to
determine the condition and quality production of crops which is Harum Manis mango. Soil
fertilization is the most important factor to ensure the productivity of plant successful. The
fertilization must be applied with the accurate amount depends on the plant needs. Besides that,
the amount of each nutrient must be balance each other. Due to soil sampling, laboratory
analyst consume too much cost and time also elevation of crop affecting the production of
Harum Manis mango, it is resulting for obtaining the remotely sensed indices and fertilizer
movement to helps laboratory analyser to analyst the macronutrient such as Nitrogen (N),
Phosphorus (P) and Potassium (K) in order to reduce cost and time taken. The aim of this study
IS to assess the soil nutrient of Harumanis from remotely sensed indices with fertilizer
movement in UiTM Arau, Perlis. Regarding the aim, the objectives contributed for this study
are i) To determine the relationship between soil nutrient (N, P, K) of Harumanis with remotely
sensed by using NDVI and SAVI method; ii) To assess the soil nutrient of Harumanis from
remotely sensed indices with fertilizer movement in UiTM Arau, Perlis. The study area of this
research was selected in the Harum Manis crop in UiTM Perlis. This study only concentrates
on relationship between N, P and K soil elements with SAVI index, NDVI index and elevation
of Harum Manis crop. For overview, the methodology implemented for this research involves
i) ground observation for the elevation of Harum Manis crop and obtaining SPOT 5 satellite
image; ii) data processing which is obtaining the SAVI and NDVI indices also fertilizer
movement on Harum Manis crop and iii) data analysis which include relationship between
SAVI and NDVI indices with soil nutrient and relationship between fertilizer movement with
elevation. The result shows that the coefficient of R? for SAVI is N = 0.752, P = 0.868, K =
0.878 and coefficient of R2 for NDVI is N = 0.639, P = 0.781, K = 0.840. The range of the
elevation of Harum Manis that consists the biggest amount of accumulated nutrient which are
between 5 — 10 meters, 50 — 65 meters and 70 — 89.95 meters high.



TABLE OF CONTENTS

Contents
CONFIRMATION BY PANELS OF EXAMINER .......ooiiiiieeee e 2
AUTHOR’S DECLARATION ...ttt 3
SUPERVISOR’S DECLARATION ...ttt 4
ABSTRACT .ttt r et re e ne e 5
ACKNOWLEDGEMENT ...t 6
TABLE OF CONTENTS ...t 7
LIST OF TABLES ... ..ottt bttt sb e e st et e e saeeenes 11
LIST OF FIGURES ...ttt bbbt 12
LIST OF SYMBOLS ...ttt ettt ettt e s 14
LIST OF ABBREVIATIONS ... ..ottt 15
CHAPTER 1 ..ottt b et b ettt s bt et e e s be e e nbeesaeeanbeesnne s 16
INTRODUCGTION ..ottt ettt ettt st e st e beesaeeebeenneeas 16
1.1 Research BaCKgroUNd..........cccceoiiiiioiiiic et 16
1.2 Problem StAEMENT.........ocoiiiiiiiece e 16
1.3 MISSION STALEMENT.......cctiiiiiiiitiiteiec et 18
0 T3 R N |1 o OSSPSR 18
1.3.2  ODJECLIVES ..ottt ettt re e 18
1.4 SCOPE OF WOTK.....ciiiiiieieie ettt re e re e 18
1.5  SIgnificance OF STUAY .......coouiiiiiiice e 19
CHAPTER 2 ..ttt h ettt e rb e e bt e et e e s bt e e nbeesneeanbeennee s 20
LITERATURE REVIEW ...ttt 20
2.1 INEOTUCTION ..ottt sb ettt 20
2.2 PreCiSION FAMING .....coooiiiiiiiiitiiiesii et bbbt 20
2.3 HAIUM MANIS. ..ttt bbbt bbbt 20
2.4 EIBVALION. ...t 21



4.2 NDVlo 41

B3 SAV I e 41
344 FISNNEL ANAIYSIS ...cveeiiiieiie e 41
3.45  Runoff fertilizer on the Harum Manis area...........cc.cooeoviirenciniiieiccneseeen, 42

i. Digital Elevation Model (DEM) ......c.ooiiiiiiiiiniieie e 42

T S0P et 42

iii.  Inverse Distance Weighted (IDW) .....cccoooeiieiieiiiieseee e 44

V. FIOW DIFBCHION ...ttt 45

V. FIOW ACCUMUIALION ... 47

3.5 DAtA ANAIYSIS ..ot 48
3.6 Chapter SUMIMAIY .......ccoiiiiiieiie et e ettt et e s te e reesbe e esraesaeeneesreenreens 48
CHAPTER 4 ...ttt e e et e e s bt e b e e nnneeneennne s 49
RESULT AND ANALYSIS ..ot 49
A1 INEFOUUCTION ...ttt bbbt 49
4.2 Normalized Difference Vegetation Index Map Year 2012.........cccccevveveieecieiiennnn. 49
4.3  Soil Adjusted Vegetation Index Map Year 2012 .........ccccovevveieiiieiieie s 50
4.4  Relationship between Soil Nutrients (N, P, K) and NDV1..........cccccccovviiiiieieiiennn, 51
4.5 Relationship between Soil Nutrients (N, P, K) and SAVI .......cccocoooiinininiicnenn, 54
4.6  Comparison the relationship of SAVI and NDVI with soil nutrient..............c.......... 57
4.7  Runoff fertilizer on Harum Manis Plantation ............ccocovvniiiineniisieeeens 57
4.8 Chapter SUMMAIY......cooiiiiiiieie ittt b et 62
CHAPTER 5 ..ttt et h et e bt e st e e e bt e et e e s bt e e nbeesneeanbeennne s 63
CONCLUSION AND RECOMMENDATION .. ..ottt e 63
5.1 INEFOTUCTION .ottt bbbt sb et 63
5.2 CONCIUSION TEMAIKS......c.eiiiiiitiiiii e 63
5.3 RECOMMENUALION. .....ciiiiiiiitiiti e 63
5.4 Chapter SUMIMAIY ......coiiiieiieiiieiesiee et ettt ssee st steeseesbeesbeaseesbeesbeeseesreensens 64



	ASSESSING THE SOIL NUTRIENTS OF HARUMANIS USING REMOTELY SENSED INDICES AND FERTILIZER MOVEMENT
	AUTHOR’S DECLARATION
	ABSTRACT
	TABLE OF CONTENTS
	CHAPTER 1
	INTRODUCTION
	1.1 Research Background
	1.2 Problem statement
	1.3 Mission statement
	1.3.1 Aim
	1.3.2 Objectives
	1.4 Scope of work
	1.5 Significance of study



	CHAPTER 2
	LITERATURE REVIEW
	2.1 Introduction
	2.2 Precision Farming
	2.3 Harum Manis
	2.4 Elevation
	2.5 Soil overview
	2.6 Soil nutrient
	2.6.1 Nitrogen (N)
	2.6.2 Phosphorus (P)
	2.6.3 Potassium (K).

	2.7 Normalized Difference Vegetation Index (NDVI)
	2.8 Soil Adjusted Vegetation Index (SAVI)
	2.9 Geographical Information System (GIS) application
	2.10 Geostatistical Analyst Tool
	2.11 Regression Analysis
	2.12 Chapter summary


	CHAPTER 3
	METHODOLOGY
	3.1 Introduction
	3.2 Flow Chart
	3.3 Preliminary study
	3.3.1 Study area
	3.3.3 Software exploration

	3.3 Data Acquisition
	3.3.1 Elevation of Harum Manis area
	3.3.2 SPOT 5 Satellite image

	3.4 Data Processing
	3.4.1 Image Pre-Processing
	i. Georeferencing
	ii. Pansharpening
	iii. Geometric Correction
	iv. Subset
	3.4.2 NDVI
	3.4.3 SAVI
	3.4.4 Fishnet analysis
	3.4.5 Runoff fertilizer on the Harum Manis area
	i. Digital Elevation Model (DEM)
	ii. Slope
	iii. Inverse Distance Weighted (IDW)
	iv. Flow Direction
	v. Flow Accumulation

	3.5 Data analysis
	3.6 Chapter Summary



	RESULT AND ANALYSIS
	4.1 Introduction
	4.2 Normalized Difference Vegetation Index Map Year 2012
	4.3 Soil Adjusted Vegetation Index Map Year 2012
	4.4 Relationship between Soil Nutrients (N, P, K) and NDVI
	4.5 Relationship between Soil Nutrients (N, P, K) and SAVI
	4.6 Comparison the relationship of SAVI and NDVI with soil nutrient
	4.7 Runoff fertilizer on Harum Manis Plantation
	4.8 Chapter Summary


