CONTENTS

Themes Page no.
Dedication i
Certificate iii
Plagiarism report v
Preface v-vii
Acknowledgements viii-ix
Statutory declaration (s) X
Abstract X1-XX
List of abbreviation XX1-XX11
Contents XXi1i-xxviii
List of tables XXIX-XXX11
List of figures XXX111-XXXVii
List of photographs XXX VIii-XXX1X
Chapter -I: Introduction 1-24
1.1 Prelude 1

1.2 The study area 3
1.3 Problem: Formulation of the thesis 5
1.4 Scope of the study 6
1.5 Objectives 6
1.6 Hypothesis 6
1.7 Research methodology 6
1.8 Sources of data 9

1.9 Review of literature 10
1.10 Conclusion 19
References 20
Chapter-II: Geographical background of the study area 25-39
2.1 Introduction 25
2.2 Topography 27
2.3 Climate 29
2.4 Soil 32
2.5 Drainage and irrigation 33
2.6 Vegetation 36
2.7 Demography 37
2.8 Conclusion 37
References 38
Chapter-II1: Causes of Agricultural Transformation 40-75
3.1 Introduction 40

xxiii



3.2 Database and methodology 41

3.3 Results and discussion 44
3.3.1 Cost- Benefit analysis (CAB) of selected crops of Uttar 43
Dinajpur district
3.3.2 Cost-benefit analysis of aman in the study area 52
3.3.3 Cost-benefit analysis of boro in the study area 52
3.3.4 Cost-benefit analysis of wheat in the study area 57
3.3.5 Cost-benefit analysis of maize 57
3.3.6 Cost-benefit analysis of tea 58
3.3.6 Cost-benefit analysis of jute 61
3.3.8 Cost-benefit analysis of potato 61
3.3.9 Cost-benefit analysis of mustard 65
3.3.10 Cost-benefit ratio (B-C ratio) 65
3.3.11 Comparison between total operating cost, total enterprise cost
(Cost-D), gross profit, net profit and return to total cost of 67
transforming and native crops
3.4 Hypothesis testing 72
3.4.1 Hypothesis -1 72
3.4.2 Hypothesis —II 72
3.4.3 Hypothesis —III 73
3.5 Conclusion 73
References 74
Chapter-1V: Impact of Agricultural Transformation 76-108
4.1 Introduction 76
4.2 Socio-Economic impact of agricultural transformation 77
4.2.1 Marginal farmers 77
4.2.1.2 Economic parameters 80
4.2.1.3 Social parameters 81
4.2.2 Small farmers 82
4.2.2.1 Economic parameters 85
4.2.2.2 Social parameters 86
4.2.3 Medium farmers 88
4.2.3.1 Economic parameters 91
4.2.3.2 Social parameters 93
4.3 Data reliability test 95
4.3.1 Marginal farmers 95
4.3.2 Small farmers 95
4.3.3 Medium farmers 96
4.4 Intra farmer group impact analysis impact: comparative approach 96
4.4.1 Economic parameters 96

XXiv



4.4.2 Social parameters 99

4.4.3 Marginal farmers 100
4.4.4 Small farmers 101
4.4.5 Medium farmers 101
4.5 Conclusion 107
References 108
Chapter-V: Agricultural Transformation: Perception Study 109-120
5.1 Introduction 109
5.2 Farmers' perception on adaptation rate of agricultural 110
transformation
5.3 Perception on temporal inception of agricultural transformation 111
5.4 Perception regarding the benefits of agricultural transformation 112
5.5 Perception on soil fertility in relation to agricultural 114
transformation
5.6 Perception on satisfaction level regarding changing cropping 115
pattern
5.7 Perception about women-participation 115
5.8 Perception of youths about agricultural transformation 117
5.9 Perception on associated problems of agricultural transformation 117
5.10 Conclusion 119
References 120
Chapter-VI: Trend and Pattern of Agricultural Transformation 121-230
6.1 Introduction 121
6.2 Methods 123
6.3 Crop combination of Uttar Dinajpur 125
6.4 Trend of agricultural transformation 128
6.4.1 Trend of agricultural transformation by regression analysis 128
6.4.1.1 Aus 129
6.4.1.2 Aman 130
6.4.1.3 Boro 130
6.4.1.4 Total Paddy 131
6.4.1.5 Wheat 131
6.4.1.6 Maize 132
6.4.1.7 Pluses 133
6.4.1.8 Mustard 134
6.4.1.9 Jute 135
6.4.1.10 Potato 135
6.4.1.11 Tea 136
6.4.2 Compound annual growth rate of production of major crop 137
6.4.2.1 Aus 140

XXV



6.4.2.2 Aman
6.4.2.3 Boro
6.4.2.4 Total Paddy
6.4.2.5 Wheat
6.4.2.6 Maize
6.4.2.7 Musur
6.4.2.8 Maskalai
6.4.2.9 Total pulses
6.4.2.10 Mustard
6.4.2.11 Jute
6.4.2.12 Potato
6.4.2.13 Til
6.4.2.12 Oilseeds
6.4.2.13 Tea

6.5 Pattern of agricultural transformation
6.5.1 Percentage share of each crops to gross cropped area

6.5.1.1 Aus
6.5.1.2 Aman
6.5.1.3 Boro
6.5.1.4 Wheat
6.5.1.5 Maize
6.5.1.6 Pulses
6.5.1.7 Mustard
6.5.1.8 Jute
6.5.1.9 Potato

6.5.2 Changes in cropping pattern by the crop group as well as

individual crop

6.5.3 Compound annual growth rate (CAGR) of cropped area

6.5.3.1 Aus

6.5.3.2 Aman
6.5.3.3 Boro
6.5.3.4 Total paddy
6.5.3.5 Wheat
6.5.3.6 Maize

6.5.3.7 Musur (Lentil)

6.5.3.8 Maskhalai
6.5.3.9 Mustard
6.5.3.10 Til
6.5.3.11 Jute
6.5.3.12 Potato

140
140
140
141
142
142
143
143
145
145
146
146
146
147
149
150
150
150
151
153
154
155
156
157
158

163

179
179
179
179
182
182
182
183
183
184
184
185
185



6.5.3.13 Tea 186

6.5.4 Land use and land over (LULC) (1996-2016) 186
6.5.4.1 Methodology for land use and land cover change analysis 187
6.5.5 Land use and land cover (LULC) change 189
6.5.5.1 Land use and land cover (LULC) change 190
6.5.6 Spatio-temporal changes of cropping pattern in Uttar Dinajpur 191
district
6.5.7 Contemporary cropping productivity index symbolizing 192
agricultural transformation
6.5.7.1 Agricultural productivity region 194
6.6 Structural transformation in agriculture of Uttar Dinajpur district 204
6.6.1 Spatio-temporal variability of land-holding size and agricultural 504
transformation
6.6.2 Advancement and transformation in farm mechanization 209
6.6.3 Marketing system as indicator of agricultural transformation 211
6.6.4 Changing pattern of irrigation and pest management 214
6.7 Conclusion 217
References 227
Chapter-VII: Future Trends of Agricultural Transformation 231-256
7.1 Introduction 231
7.2 Database and methodology 231
7.3 Identification of the model 232
7.4 Parameter estimation and selection 242
7.5 Diagnostic checking or modal validation 243
7.6 Forecasting using selected ARIMA model 243
7.7 Conclusion 255
References 256
Chapter-VIII: Problems associated with agricultural transformation 257-265
8.1 Introduction 257
8.2 Lack of irrigation facility 257
8.3 Existence of middleman 260
8.4 Excessive uses of fertilizer 260
8.5 Existence of Insects 261
8.6 Fluctuating rate of transforming crops 261
8.7 Problem regarding NOC and credit card 261
8.8 Price hike of fertilizer and pesticides 262
8.9 Insufficient training and demonstration facility 262
8.10 Poor marketing facilities 262
8.11Problem regarding agricultural plot elevation 263
8.12 Labour crisis in peak season 263

XXVii



8.13 Leads to monoculture 263

8.14 Lack of cold storage and food processing unit 264
8.15 Conclusion 264
References 265
Chapter-IX: Strategy for development in agricultural sector in the district 266-274
Conclusion 273
Reference 274
Chapter-X: Summary and conclusion 275-280
References 281-292
Bibliography 293-297
Annexure 298-309
Index 310-312

XXViii





