
ix 

 

 

TABLE OF CONTENTS 

 

Page 

ACKNOWLEDGEMENTS           iii 

ABSTRACT (Thai)             v 

ABSTRACT (English)          vii 

LIST OF TABLES          xiii 

LIST OF FIGURES           xv 

ABBREVIATIONS          xvi 

CHAPTER 1 INTRODUCTION 

1.1 Background            1 

1.2 Rationale             6 

1.3 Objective of the study           7 

CHAPTER 2 LITERATURE REVIEW 

2.1 Inorganic fertilizer management          9 

2.2 Organic fertilizer management        10 

2.3 Integrated Soil Nutrient Management Technology Development   11 

2.4 Farmers’ Soil Nutrient Management Practices      12 

2.4.1 Crop rotation         12 

2.4.2 Cereal legume intercrops       13 

2.4.3 Improved fallows        14 

2.4.4 Composting         15 

2.5 Integrated nutrient management in sugarcane production    15 



x 

 

TABLE OF CONTENTS (Continued) 

 

Page 

2.6 Local knowledge levels and ISNM       16 

2.7 Farmers’ knowledge of soil nutrient management     18 

2.8 Farmers’ knowledge and Extension Service      21 

2.9 Constraints of integrated soil nutrient management implementation   22 

2.10 Ordered Probit Model, Local knowledge and Soil Nutrient 

Management          24 

CHAPTER 3 RESEARCH METHODS 

3.1 Site selection          27 

3.2 Sampling technique         27 

3.3 Data collection          29 

3.3.1 Primary data         29 

3.3.2 Secondary data         39 

3.4 Data analysis          30 

3.4.1 Descriptive analysis        30 

3.4.2 Econometric models        30 

3.4.2.1 Multiple regression model      31 

3.4.2.2 Ordered Probit model       32 

3.4.2.3 Gross Margin Analysis      37 

CHAPTER 4 RESULTS AND DISCUSSION 

4.1 Biophysical conditions         39 

4.1.1 Climatic conditions        40 



xi 

 

TABLE OF CONTENTS (Continued) 

 

Page 

4.1.2 Soil conditions         43 

4.2 General characteristics of study area       45 

4.2.1 Cropping systems        45 

4.2.2 Sugarcane Variety        47 

4.2.3. Soil fertility status of sugarcane land of the households   48 

4.3 Background information of sugarcane farmers      49 

4.3.1 Socio-economic characteristics       49 

4.3.2 Use of fertilizers         53 

4.3.3 Soil fertility management practices      55 

4.4 Farmer knowledge levels on ISNM       56 

4.5 Factors determining farmers’ knowledge about ISNM     62 

4.5.1 Descriptive statistics of Independent variables     62 

4.5.2 Testing OLS regression assumptions      64 

4.5.3 Results of multiple regression model      67 

4.5.4 Ordered probit regression analysis      70 

4.5.5 Summary of factors influencing on different knowledge 

levels of sugarcane farmers about ISNM     75 

4.6 Gross Margin Analysis         76 

4.6.1 Cost of sugarcane production       76 

4.6.2 Cost of sugarcane production in three village areas    77 

4.6.3 Profitability of sugarcane production      79 



xii 

 

TABLE OF CONTENTS (Continued) 

 

Page 

4.6.4 Does Farmers’ knowledge have effects on cane yield and 

Profitability?         82 

4.6.5 Summary of gross margin analysis      84 

CHAPTER 5 CONCLUSIONS AND RECOMMENDATIONS 

5.1 Conclusion    85 

5.2 Recommendations  for low and medium farmers’ knowledge level 

      groups           88 

5.3 Recommendation for all farmers’ knowledge level groups    89 

5.4 Recommendation for further study       90 

REFERENCES           92 

CURRICULUM VITAE        106 

 

 

 

 

 

 

 

 

 

 



xiii 

 

LIST OF TABLES 

 

Table                    Page 

   1.1 Sugarcane productions in Myanmar          4 

   3.1 Definition of independent variables in predicting knowledge levels  

 of ISNM in sugarcane production system at Paukkaung township,  

 Myanmar           34 

   4.1 The wind direction and speed of the study area (2009-2010)     43 

   4.2 Total sugarcane production of Paukkaung township (2010-2011)    47 

   4.3 Use of different sugarcane varieties of in three selected villages 48 

   4.4 Soil fertility status of surveyed households       50 

   4.5 Fertilizer use of surveyed households        54 

   4.6 Distribution of sugarcane farmers according to their overall knowledge  

 level on ISNM           58 

   4.7 Famers’ knowledge on ISNM         59 

   4.8 Independent variables of surveyed sugarcane households used 

in regression analysis          63 

   4.9 Coefficients of correlations among independent variables     66 

   4.10 Parameter Estimates of multiple regression       68 

   4.11 Cross tabulation of predictions of ordered probit model     71 

   4.12 Parameter estimates of ordered probit model       72 

   4.13 Average cost of sugarcane production (kyat/ha) in three village areas   78 

   4.14 Sugarcane yield of different soil nutrient management practices    80 



xiv 

 

 

LIST OF TABLES (Continued) 

 

Table                    Page 

   4.15 Comparison of yield, TVC, total revenue and gross margin of  

different soil nutrient management practices       81 

   4.16 Different farmers’ knowledge levels and different ISNM practices    82 

   4.17 Sugarcane yield and different farmer knowledge levels     83 

   4.18 Gross margin and different farmer knowledge levels      84 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xiv 

 

 

LIST OF FIGURES 

 

Figure                    Page 

   1.1 Map of Myanmar and ASEAN countries         2 

   1.2 Myanmar sugarcane growing area (2007-2008)        5 

   3.1 Location of the study area, Paukkaung township, Bago division (west),  

Myanmar           28 

   4.1 Distribution of monthly rainfall in the study area       40 

   4.2 The average monthly sunshine duration of the study area (2010)    41 

   4.3 The average monthly temperature of the study area (2010)     41 

   4.4 Average monthly relative humidity of the study area (2010)     42 

   4.5 Soil map of Paukkaung township        44 

   4.6 Crop calendar and rotation in the study area       46 

   4.7 Socio-economic characteristics of surveyed households     52 

   4.8 Normal distribution of regression standardized residual     65 

   4.9 Scatter plot showing random array dispersion of dots      67 

   4.10 Constitution of main cost components of sugarcane production    77 

 

 

 

 

 

 



xv 

 

 

ABBREVIATIONS 

 

ASEAN  Association of South East Asian Nations 

C  carbon 

C/N ratio  Carbon and Nitrogen ratio 

Cane  Sugarcane 

DAP  Department of Agricultural Planning 

FAO  Food and Agriculture Organization of the United Nations 

FYM  Farm Yard Manure 

Ha  Hectare 

ICT  Information and Communication Technology 

ISFM   Integrated Soil Fertility Management 

ISNM  Integrated Soil Nutrient Management 

ISNMP  Integrated Soil Nutrient Management Practice 

K  Potassium  

Kg  Kilogram 

Kyat/ha  kyat per hectare 

M.O.A.I  Ministry of Agriculture and Irrigation 

MICDE  Myanma Industrial Crops and Development Enterprise 

MT  Metric Ton 

Myanmar  the Republic of the Union of Myanmar 

N  Nitrogen 

NGO  Non-Governmental Organization



xvii 

 

NM  Nutrient Management 

OLS  Ordinary Least Square 

P  Phosphorous  

SNMP  Soil Nutrient Management Practice 

t/ha  ton per hectare 

TVC  Total Variable Cost 

Yrs  Years 

 


