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Preface 

During the past three decades the agriculture sector of West Bengal has undergone wide

ranging changes in terms of ownership of land, cropping pattern, cultivation practices, 

productivity and intensity of cultivation. The present study aims to identify the changing 

agricultural pattern in Koch Bihar district, West Bengal. Koch Bihar is the north-eastern district 

of West Bengal. Before the 28th August, 1949, Koch Bihar was an Indian State ruled by the 

feudatory prince under British Government. By an agreement dated 28th August, 1949, Maharaja 

Jagaddipendra Narayan of Koch Bihar ceded his territory to the Dominion Government of 

India. The transfer of administration to the government of India was made on the 12th September, 

1949. Eventually, Koch Bihar was transferred and merged with the Province of West Bengal on 

ls1 January 1950. From that date Koch Bihar is being administered as a district of West Bengal. 

The agriculture of the district was mainly characterised by traditional farming methods 

and crops. However, the changes of agricultural scenario in the district started during the early 

eighties. Through this thesis an attempt has been made to analyse the changing pattern of 

agriculture, level of productivity, problems of agricultural development in the district and 

recommended strategies for further development of this sector which will be significant to the 

farming community of a backward district of West Bengal Koch Bihar. The period of study has 

been considered from 1980-81 to 2004-05 i.e. for a period of25 years. 

The thesis is structured in to eight chapters. The first chapter deals with the scope, 

Hypotheses, objectives, methodology, sources of data of the present study. The second chapter 

incorporates the physical and cultural background of the study area, the Koch Bihar district. 

This actually takes in to account the variability and similarity of geology, relief, drainage 

characteristics, climatic variables like rainfall and temperature, soils, natural vegetation within 

the district. It also discusses the growth of population and occupational pattern in the district at 

block level and also gives an insight in the existing scenario of road, railway transport system, 

power situation, size of land holding of the district. The chapter three discusses the perspective 

nature of general and agricultural/and use pattern at block level. The study of cropping pattern 
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and its spatia-temporal change in the district is carried on to identifY the shifting pattern of 

agriculture. 

The chapter four discusses the intensity of cropping pattern and spatia-temporal change 

of cropping intensity during the study period of 25 years. For this analysis several models have 

been employed The chapter jive deals with the analysis use agricultural inputs and their impact 

on agriculture in the district. It is observed that role of modern inputs like fertilizers, irrigation 

facilities, agricultural implements like tractors, threshers, spray machines along with adequate 

supply of timely credit facilities are essential for boosting the agriculture in the district. The 

chapter six deals with the concept of agricultural productivity. The growth trend of principal 

crops of the district of production and productivity has been analysed The chapter seven 

discusses with identification agricultural regions in the district. For this crop ranking regions, 

crop combinations and crop diversification patterns have been identified The chapter eight 

gives an account of the major problems associated with development of agriculture and 

necessary recommendations for the corrective measures to be taken for the development of 

agriculture followed by overall conclusions considering the essential lessons from the preceding 

chapters. 

I expect that this endeavour to analyse the agricultural purview of the Koch Bihar district 

will be an appropriate and useful to the agricultural researchers and policy makers for overall 

realistic development of this sector. 

Ranjan Roy 

Vl 



ACKNOWLEDGEMENTS 

I express my deep sense of gratitude to Prof. Subir Sarkar, Professor, Department of 

Geography & Applied Geography, University of North Bengal, Raja Rammohanpur, Siliguri, 

Darjiling, for his valuable guidance and constant encouragement to complete this work. 

I am also very much grateful to Mr. Sarat Barman, Joint Director, and office staff of 

Bureau of Applied Economics & Statistics, Koch Bihar, Govt. of West Bengal, for providing 

necessary information and report all time to complete this work. I am also highly thankful to Mr. 

Nazrul Islam_and Mr. Priyankar Roy for their assistance in the fieldwork and I?ap work. I am 

also highly indebted to my sincere friend Mr. Gopal Barma, Sub-divisional Agricultural Officer, 

Mathabhanga for his cordial wishes and support throughout the tenure of this study. I also 

appreciate the whole hearted co-operation from the office staffs of Principal Agriculture Officer, 

Koch Bihar. I am also thankful to Mr. Pranab Biswas, Asst. Agricultural Meteorologist, Office of 

the Addl. Director of Agriculture, North Bengal Region for his sincere co-operation. 

I shall be failing in my duty if I do not place on record me sincere cooperation and 

sparing time to complete maps and diagrammes by Mr. Dipanjan Sen and Miss Shrabani Rana. 

I owe a debt of gratitude to my esteemed teacher Mr, Dipankar Kanti Bhattacharya, Siliguri 

College and Dr. Malay Ranjan Sarkar Principal, University B.T & Evening College for their 

kind inspiration and sustained encouragement to complete this work. My sincere thanks are due 

to Dr. S. Rohatgi and Dr. S.Sao and also other faculty members and departmental colleagues and 

research scholars for bringing the work at the present stage. 

I wish to express my thanks to Rajarshi Sarkar and Subrata Roy for constant support to 

give a final shape of this work. 

References have been made to a number of authors to whom acknowledgements have 

been made in the work at appropriate places. 

Finally, I am also feeling a great pleasure to acknowledge the understanding, patience 

and sacrifices that my wife, Sangita, rendered during this period. 

Ranjan Roy 

Vll 



CERTIFICATE 

This is to certify that the thesis entitled Changing Pattern in Agriculture: A Case 

Study of Koch Bihar district being submitted by Sri. Ranjan Roy for the award of the degree of 

Doctor of Philosophy in Geography and Applied Geography under the Faculty of Sciences of 

North Bengal University, Siliguri , Dmjeeling is a record of bonafide research work carried out 

by him under my supervision and guidance. Sri Roy fulfills the requirements of the regulations 

of the degree. 

~ ~~ IY ~O:J. · ~ 
(S. Sarkar) Professor & Head and Supervisor 

Department of Geography & Applied Geography 

North Bengal University 

Dist. Darjeeling. 

Vlll 



Figure No 
1.1 
2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 
2.10 
2.11 
2.12 
2.13 
2.14 
2.15 
2.16 
2.17 
2.18 
2.19 
2.20 
2.21 
2.22 
2.23 
2.24 
2.25 

3.1 
3.2 
3.3 
3.4 
3.5 
3.6a 
3.6b 
3.6c 
3.6d 
3.7a 
3.7b 
3.7c 
3.7d 
3.8a 
3.8b 
3.8c 
3.8d 
3.9a 
3.9b 
3.9c 
3.9d 

List of Figures 

Figure Name 
Location of study area 
Relief 
Gradient zones in Koch Bihar district 
Geomorphological map of Koch Bihar district 
Drainage map of Koch Bihar district 
Mean monthly rainfall and temperature 
Trend of rainfall in Koch Bihar district 
Textural classes of soil under cultivation in Koch Bihar District 
Block-wise textural classification of soil in Koch Bihar district 
Block wise occurrence of Acid soil in Koch Bihar 
Soil classification o{Koch Behar district 
Natural vegetation of Koch Bihar 
Growth of population in Koch Bihar district 
Trend in population density 
Block wise distribution of rural population density 
Block-wise population density ofKoch Bihar district (1981) 
Block-wise population density of Koch Bihar district (2001) 
Occupational structure 2001. 
Block-wise changes in working population 
Block-wise distribution of cultivators to Total workers 
Block-wise distribution of Agricultural Labourer 
Block-wise distribution of households and industrial worker 
Block-wise distribution of other worker 
Block-wise Farming Community in Koch Bihar District 
Land holding pattern of households in Koch Bihar in 2004-05 
Size of operational land holdings in Koch Bihar in 2004-05 

Changing land use pattern in Koch Bihar district 
Changes of land use pattern in Koch Bihar district ( 1980-81 to 2000-01) 
Changes of land use pattern in Koch Bihar district (2000-0 1 to 2004-05) 
Changes of land use pattern in Koch Bihar district ( 1980-81 to 2004-05) 
Changing cropping pattern in Koch Bihar district 
Share of aus paddy in % to gross cropped area in 1980-81 
Share of aus paddy in %to gross cropped area in 2004-05 
Share of aman paddy in % to gross cropped area in 1980-81 
Share of aman paddy in % to gross cropped area in 2004-05 
Share of boro paddy in % to gross cropped area in 1980-81 
Share of boro paddy in % to gross cropped area in 2004-05 
Share of total paddy in% to gross cropped area in 1980-81 
Share of total paddy in % to gross cropped area in 2004-05 
Share of wheat in % to gross cropped area in 1980-81 
Share of wheat in% to gross cropped area in 2004-05 
Share of pulses in % to gross cropped area in 1980-81 
Share of pulses in % to gross cropped area in 2004-05 
Share of potato in % to gross cropped area in 1980-81 
Share of potato in % to gross cropped area in 2004-05 
Share of jute in % to gross cropped area in 1980-81 
Share of jute in % to gross cropped area in 2004-05 

lX 

Page No. 
3 
8 
9 
11 
12 
14 
15 
18 
19 
19 
21 
24 
25 
27 
27 
28 
28 
29 
31 
32 
33 
34 
35 
36 
37 
37 

43 
44 
45 
46 
51 
54 
54 
54 
54 
56 
56 
56 
56 
58 
58 
58 
58 
61 
61 
61 
61 



3.10a Share of oilseeds in % to gross cropped area in 1980-81 62 
3.10b Share of oilseeds in %to gross cropped area in 2004-05 62 
3.10c Share of tobacco in% to gross cropped area in 1980-81 62 
3.10d Share of tobacco in% to gross cropped area in 2004-05 62 
3.11 a Share of vegetables in % to gross cropped area in 1980-81 65 
3.11b Share of vegetables in% to gross cropped area in 2004-05 65 
3.11c Share of spices in % to gross cropped area in 1980-81 65 
3.11d Share of spices in % to gross cropped area in 2004-05 65 
3.12a Compound growth of area of aus paddy (1980-2005) 68 
3.12b Compound growth of area of aman paddy ( 1980-2005) 68 
3.12c Compound growth of area of boro paddy ( 1980-2005) 68 
3.12d Compound growth of area of total paddy ( 1980-2005) 68 
3.13a Compound growth of area of wheat ( 1980-2005) 69 
3.13b Compound growth of area of Pulses ( 1980-2005) 69 
3.13c Compound gr.owth of area of Potato ( 1980-2005) 69 
3.13d Compound growth of area of oil seeds (1980-2005) 69 
3.14a Compound growth of area of jute (1980-2005) 70 
3.14b Compound growth of area of vegetables (1980-2005) 70 
3.14c Compound growth of area of spices ( 1980-2005) 70 
3.14d Compound growth of area of tobacco ( 1980-2005) 70 

4.1 Trends of cropping intensity in Koch Bihar and West Bengal 78 
4.2 Block-wise trends in cropping intensity ( 1980-81 to 2004-05) 81 
4.3.a Cropping intensity in 1980-81 82 
4.3.b Cropping intensity_ region 2004-05 82 
4.4 Block-wise changes in cropping intensity in Koch Behar district 83 
4.5 Changing pattern of cropping intensity in Koch Behar district 85 

5.1 Growth of irrigation potential in the district diagram 90 
5.2 Growth of gross irrigated area in respect of gross cropped area 91 
5.3.a Percentage of irrigated area to gross cropped area 92 
5.3.b Percentage of irrigated area to net sown area 92 
5.4 Block wise irrigation potential in Koch Bihar district in 2004-05 91 
5.5 Sources of different modes of irrigation in the district map 93 
5.6 Block-wise distribution of different modes of irrigation in the district map 93 
5.7 Correlation between GIA and GCA 94 
5.8 Trend in fertilizer consumption in Koch Bihar district diagram 97 
5.9 Block-wise trend of nitrogen consumption 97 
5.10 Block-wise trend of phosphorous consumption 98 
5.11 Block-wise trend of potassium consumption 99 
5.12.a Block-wise changes of nitrogen fertilizer consumption 100 
5.12b Block-wise changes of phosphorus fertilizer consumption 100 
5.12c Block-wise changes of potassium fertilizer consumption 100 
5.12d Block-wise changes of total fertilizer consumption 100 
5.13 Distribution of agricultural implement in the district 103 
5.14 Growth of HYV seeds in different block of Koch Bihar district 105 
5.15a Changes of area of HYV in% of total aus paddy in the district 106 
5.15b Changes of area of HYV in% of total aman paddy in the district 106 
5.15c Changes of area of HYV in% of total boro paddy in the district 106 
5.15d Changes of area of HYV in% of total paddy in the district 106 
5.16 Block wise distribution of credits facility in Koch Bihar district 107 

X 



5.17 Block wise volume of credit facility in Koch Bihar district 109 

6.1a Crop yield and concentration indices for paddy (2004-05) 118 
6.1b Crop yield and concentration indices for wheat (2004-05) 118 
6.1c Crop yield and concentration indices for Jute (2004-05) 118 
6.ld Crop yield and concentration indices for potato (2004-05) I 18 
6.2a Crop yield and concentration indices for vegetables (2004-05) I20 
6.2b Crop yield and concentration indices for oiiseeds (2004-05) I20 
6.2c Crop yield and concentration indices for spices (2004-05) 120 
6.2d Crop yield and concentration indices for pulses (2004-05) 120 
6.3a Agricultural efficiency In Koch Bihar district ( 1980-81) I24 
6.3b Agricultural efficiency In Koch Bihar district (2004-05) 124 
6.4a Cereal efficiency In Koch Bihar district (I 980-8 I) I27 
6.4b Cereal efficiency in Koch Bihar district (2004-05) 127 
6.5a Pulses efficiency in Koch Bihar district ( 1980-81) 129 
6.5b Pulses efficiency in Koch Bihar district (2004-05) 129 
6.6a Oilseeds efficiency in Koch Bihar district (1980-81) 13I 
6.6b Oilseeds efficiency in Koch Bihar district (2004-05) 131 
6.7a Cash Crop efficiency in Koch Bihar district (I 980-81) I33 
6.7b Cash Crop efficiency in Koch Bihar district (2004-05) I33 
6.8a Production trend ofPaddy:Aus I36 
6.8b Production trend of Paddy:Aman 136 
6.8c Production trend of Paddy:Boro 137 
6.9 Production trend of Pulses 138 
6.10 Production trend of Jute 139 
6. I I Production trend of Potato I40 
6.12 Production trend ofTobacco I4I 
6. I3a Compound growth of yield rate of Aus paddy I48 
6.I3b Compound growth of yield rate of A man paddy 148 
6.I3c Compound growth of yield rate of Bora paddy 148 
6.13d Compound growth ofyield rate of Paddy I48 
6.14a Compound growth ofyield rate of wheat 149 
6.I4b Compound growth of yield rate of Jute 149 
6.14c Compound growth ofyie1d rate of pulses I49 
6.14d Compound growth ofyield rate of Potato I49 
6.I5a Compound growth of yield rate of oil seeds I 50 
6. I5b Compound growth of yield rate oftobacco I 50 
6.15c Compound growth of yield rate of vegetables 150 
6.15d Compound growth ofyield rate of spices I 50 

7.1a Crop combination regions based on Weaver's method (1980-8 I) I72 
7.1b Crop combination regions based on Doi's method (1980-81) I72 
7.2a Crop combination regions based on Weaver's method (2004-05) I 73 
7.2b Crop combination regions based on Doi's method (2004-05) 173 
7.3a Crop diversification regions (I 980-81) I77 
7.3b Crop diversification regions (2004-05) I77 

Xl 



Table No 
2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
3.1 
3.2 
3.3 
3.4 
3.5 
3.6 
4.1 
4.2 
4.3 
5.1 
5.2 
5.3 
5.4 
5.5 
5.6 
5.7 
5.8 
5.9 
5.10 
6.1 

6.2 

6.3 

6.4 
6.5 
6.6 
6.7 
6.8 
6.9 
6.10 

List of Tables 

Table Name 
Mean monthly weather data of Koch Bihar 
Monthly rainfall (mm) in Koch Bihar (1980-2008) 
Distribution of soil textural classes in Koch Bihar district 
Growth of population and decadal variation 
Block-wise density of population in Koch Bihar district 
Block -wise distribution of different category of workers 
Different farming community in Koch Bihar district 
Land holding pattern in Koch Bihar district 
Changing pattern of land use in Koch Bihar district 
Percentage variation of area under different uses 
Block-wise land use pattern (2004-05) 
Block-wise share of crops to gross cropped area (GCA) 
Changing cropping pattern of Koch Bihar district 
Compound growth in% of major crops (1980- 2005) 
Trend in cropping intensity in Koch Bihar & West Bengal 
Block-wise cropping intensity in Koch Bihar district 
Cropping Intensity (Based on Rao & Brookfield) 
Trend in irrigation potential in Koch Bihar district 
Block-wise irrigated area in Koch Bihar district (2004-05) 
Area (in hectare) irrigated by different sources (2004-05) 
Growth of fertiliser consumption in Koch Bihar district 
Block-wise consumption pattern of chemical fertilisers 
Bio-fertiliser consumption in Koch Bihar district 
Agricultural implements and machinery (2004-05) 
Area anq Compound Growth in HYV s Paddy Crop 
Block wise distribution of agro-financial institutions 
Block-wise distribution of agro-credit in Koch Bihar 
Crop yield and yield concentration indices ranking co-efficient 
2004-2005 
Crop yield and yield concentration indices ranking co-efficient 
2004-2005 
Crop yield and yield concentration indices ranking co-efficient 
2004-2005 
Agricultural efficiency 
Cereal efficiency of 1980-81 & 2004-05 
Pulses efficiency of 1980-81 & 2004-05 
Oilseeds efficiency of 1980-81 & 2004-05 
Cash crop efficiency of 1980-81 & 2004-05 
Production (in metric tons) of major crops in Koch Bihar district 
Compound growth of production of principal crops( 1980-81 &2004-
2005) 

Xll 

Page No. 
13 
16 
17 
26 
26 
32 
35 
37 
42 
44 
47 
74 
75 
76 
79 
80 
86 
89 
90 
94 
96 
99 
101 
104 
105 
108 
109 
117 

119 

121 

123 
126 
128 
130 
134 
135 
142 



6.11 Yield rate (kg/hectare) of major crops in Koch Bihar district 143 
6.12a Block-wise compound growth ofyield rate (kg/hectare) of major 145 

crops 
6.12b Block-wise compound growth of yield rate (kg/hectare) of major 146 

crops 
6.12c Block-wise compound growth ofyield rate (kg/hectare) of major 147 

crops 
7.1 Block-wise area under principal crops and% share to GCA (1980- 159 

81) 
7.2 Crop ranking regions 1980-81 (Period I) 160 
7.3 Ranking of crops, area coverage and distribution in Koch Bihar 161 

(1980-81) 
7.4 Block-wise area under principal crops and % share to GCA (2004- 162 

05) 
7.5 Crop ranking regions 2004-05 (Period II) 164 
7.6 Ranking of crops, area coverage and distribution in Koch Bihar 165 

(2004-05) 
7.7a Block-wise gross cropped area under different crops 167 
7.7b Block-wise gross cropped area under different crops 167 
7.8 Crop combination in Koch Bihar district ( 1980-81) 168 
7.9 Change in crop combination regions in Koch Bihar ( 1980-81 to 170 

2004-05) 
7.10 Changing pattern of cropped area (in%) in 1980-81 and 2004-05 171 
7.11 Crop combination in Koch Bihar district (2004-05) 171 
7.12 Block-wise crop diversification pattern (Based on Bhatia) 175 
7.13 Trends in crop diversification in Koch Bihar district 176 

xiii 



List of Photographs 

Sl. No. Photo No Description of Photo Page No 
1 Photo i Aman paddy seed broadcasting 204 
2 Photo ii Use of Pump set for Irrigation 204 
3 Photo iii Traditional Land Preparation 204 
4 Photo iv Boro paddy in early mature stage 204 
5 Photo v Use of Tractor 204 
6 Photo vi Land Leveling by spade 204 
7 Photo vii Aman paddy seedlings (Bichhan) 205 
8 Photo viii Picking up of Aman paddy seedlings for transplatation 205 
9 Photo ix Planting of Aman paddy 205 
10 Photo x Reaping of paddy 205 
11 Photo xi Carrying of raw jute for decompostion 205 
12 Photo xii Paddle paddy thresher 205 
13 Photo xiii Carrying harvested paddy from field 206 
14 Photo xiv Van rickshaw common transport mode 206 
15 Photo xv On way to market by Van rickshaw 206 
16 Photo xvi Bamboo crate for vegetable transport 206 
17 Photo xvii Elephant ear yam in wholesale market 206 
18 Photo xviii Human labor still important 206 
19 Photo xix Tomato in wholesale market 207 
20 Photo xx Wax goard: a common vegetable for sale 207 
21 Photo xxi Pariwal: common summer vegetable 207 
22 Photo xxii Common view of Wholesale market 207 
23 Photo xxiii Bitter goard in wholesale market 207 
24 Photo xxiv Common view of Wholesale market 207 
25 Photo xxv Jute the cash crop of Koch Bihar 208 
26 Photo xxvi Young Jute crop the golden fibre 208 
27 Photo xxvii Introduction of Maize 208 
28 Photo xxviii Young cucumber plantation 208 
29 Photo xxix Bamboo cage for Ridge goard plantation 208 
30 Photo xxx Minor irrigation 208 
31 Photo xxxi Vegetable field 209 
32 Photo xxxii Labourers in the field 209 
33 Photo xxxiii Vegetable field 209 
34 Photo xxxiv Bankua for carrying materials by the farmers 209 
35 Photo xxxv Potato ready for market 209 
36 Photo xxxvi Fertiliser broadcasting 209 
37 Photo xxxvii Ladder - a traditional implement in agriculture 210 
38 Photo xxxviii Aman paddy seedlings(Gachi/Talua 210 
39 Photo xxxix Carrying of Bichan for planting 210-
40 Photo xxxx Decomposing Jure for fibre extraction 210 
41 Photo xxxxi Fresh vegetables queued for transport 210 

XIV 



DECLARATION 

This is to certify that the material/information mentioned in the thesis entitled 

"CHANGING PATTERN IN AGRICULTURE: A CASE STUDY OF KOCH BIHAR DISTRICT, 

WEST BENGAL" is based on my original research work and has not been submitted in part or 

full for any other degree or diploma of this university. My indebt ness to other 

works/publications has been duly acknowledged at relevant places. 

Research Scholar 

XV 



CD- Community Development 

mm- millimeter 

m- metre 

Abbreviations 

!CAR-Indian Council of Agriculture Research 

NBSSLUP- National Bureau of Soil Survey and Land Use Planning 

GCA- Gross Cropped Area 

GIA- Gross Irrigated Area 

DNA- Data Not Available 

HYVs- High Yielding Varieties 

NCA- Net Cropped Area 

NSA-Net Sown Area 

STWs-Shallow Tube Wells 

DTWs-Deep Tube Wells 

FYM- Farm Yard Manure 

AE- Agricultural Efficiency 

MT- Metric Tonne 

PI A Ratio- Productivity per unit Area Ratio 

xvi 



Chapter- I 

1.0 INTRODUCTION 

1.1 Scope of the study 

The economy of the Koch Bihar district is essentially agro-based and without any 

notable industry. The per capita income of the area is lower than the state average. The road 

length/km2 of the area is one of the lowest in the state and the communication system is 

extremely poor; railway lines have a poor mileage ; the rate of urbanization is rather slow; the 

proportion of scheduled caste population is higher than the West Bengal state average; infant 

mortality rate is higher than the state average; and consequently it may be treated as one of 

the most backward district of West Bengal. Over the decades, the alarming rate of increase of 

population pressure on land has reduced the man-land ratio while the total cultivable area has 

remained stagnant since many years with little scope for future expans ion. In this context of 

population growth, agricultural scenario within the district has changed from traditional 

agriculture practice to intensive one. This has also reduced the size of operational holdings to 

a great extent. Moreover, the agricultural development in the Koch Bihar district is hindered 

by insufficient irrigation facilities which cover on ly 11.76% of the district's net cropped area. 

The introduction of new technology in agriculture came during the late 1980' s. This has 

resulted manifold increase in the level of productivity of certain crops. In spite of this fact, 

the agricultural backwardness hinders the economic development of the distri ct. 

1.2 Hypothesis 

Koch Bihar is one of the most backward districts in West Bengal shows sign of 

modernisation in agriculture sector which has been demonstrated by changing land use 

pattern in agriculture. It was expected that such changes would be beneficial to the agrarian 

society. But it is found that such changes in agricultural land use pattern failed to produce the 

expected benefit to the society. Moreover. it is also found that it also increased the regional 

disparity in the agricultural society. The hypothesis for the study has been adopted as fo llows: 

i) Agricultural land use pattern has changed over the decades. 



ii) Modernisation in agriculture is seen on a limited scale. 

iii) The impact of agriculture in the levels of socio-economic development in the 
district is not significant. 

iv) Socio-economic parameters essential for boosting the agricultural growth in the 
district are not developed. 

1.3 Objectives of the study 

The primary aim of this study is to deal with the present status of agricultural land 

use pattern in the district of Koch Bihar. Therefore, the specific objectives of the present 

study are as follows: 

i) To analyse the changes in agricultural land use pattern from 1980-1981 to 2004-

05. 

ii) To study the general land use and cropping pattern in the light of physical and 

socio- economic conditions. 

iii) · To assess the importance of agriculture in the economic development in the 

district. 

iv) To examine the level of development of agricultural productivity in the district. 

v) To examine the degree of regional disparities in agricultural output levels; 

vi) To analyse the impact of new technology on the regional pattern of productivity 

at the block levels during the period of study. 

vii) To find out the major constraints of agricultural development in the district. 

ix) To suggest necessary steps for the overall development in the agricultural sector. 

1.4 The study area 

The district of Koch Bihar, the study area, is one of the backward districts of West 

Bengal. It lies roughly between the 25° 58' N to 26° 33' N latitudes and 88° 48' E to 89° 55' 

E meridians. The district is bordered on the north and north-west by Jalpaiguri district, east 

by Assam state and south and south-east by Bangladesh (Fig. 1.1 ). The district covers an area 

of 3387.0 sq. km, which accounts for about 3.82% of the total geographical area of West 

Bengal. The district is divided into 12 development (CD) blocks. 
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1.5 Methodology 

Methodology is the prime criteria to fulfill the objectives and hypotheses testing of a 

research work. Thus the data of 12 blocks of Koch Bihar district have been assimilated from 

various sources such as Gazetteer of Koch Bihar district, District Statistical Hand Book, 

Statistical Abstract published by Bureau of Applied Economics and Statistics, Govt. of West 

Bengal, District Agricultural Annual Plan, published by Office of the Principal Agricultural 

Officer, Koch Bihar, Agricultural Census, published by Evaluation Wing, Directorate of 

Agriculture & Land and Land Reforms Department, Govt. of West Bengal, Estimates of Area 

& Production of Principal Crops in West Bengal, published by Evaluation Wing, Directorate 

of Agriculture, Govt. of West Bengal, District Census Hand Book, published by Directorate 

of Census Operations, West Bengal, Economic Review, Statistical Appendix, Govt. of West 

· Bengal. The data has been processed, analysed and mapped by different statistical and 

cartographic methods. The mapping of the changing pattern of agricultural land use has been 

precisely done. 

The physical set up of the study area are done on the basis of relief map, gradient 

zone map, soil map, natural vegetation map etc. All the components are shown by suitable 

diagrams and maps. The basic information has been gathered from the Survey of India 

topographical maps (78F/3, 78F/6, 78F/7, 78F/8, 78F/10, 78F/ll, 78F12, 78F/14 & 78Fil5) 

at a scale of 1:50000. 

Socio-economic set up of the study area are analysed and mapped by using the data 

published in Statistical Hand Book, Census Hand Book, District Gazetteer and Government 

publications. 

Temporal and spatial variations of land use pattern of the study area are analysed by 

geometric progression method. The changing cropping patterns of various crop groups are 

shown by radar diagram on which the shifting trends of crop have been established by taking 

1980-81 as base year with an assigned value of 100, the percentage changes of 2004-05 have 

been. Growth trend analysis of principal crops for changing cropping pattern is also 

calculated by geometric progression. 
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Traditional method of J. Singh ((1974) and modified method ofM. Safi (2006) have 

been applied to analyse the cropping intensity of the study area. Linear relations, co-relations, 

time series analysis have been used to assess the agricultural inputs and its impact on 

agriculture productivity of the district. 

An attempt has been made to study block level variation in agricultural productivity 

and agricultural efficiency in Koch Bihar district at a given point of time and temporal 

variation in agricultural productivity and agricultural efficiency between two points of time 

namely, 1980-81 and 2004-05. To assess the level of agricultural productivity and 

agricultural efficiency in Koch Bihar district and the spatial variations at block level the 

following models have employed: 

i) Crop yield and concentration indices of ranking co-efficient method of J. Singh 

(1972); 

ii) Agricultural Efficiency by S.S. Bhatia (1967); 

iii) PIA ratio developed by B.N. Sinha (1968); 

iv) Growth trend analysis in terms of gross production by Geometric Progression; 

v) Growth trend analysis in terms of yield rate by geometric progression; 

An attempt has been made to identify the agricultural regions of the district based on 

the following methods: 

i) Crop Ranking Region i.e., the relative share of each crop to gross cropped area 

(GCP). 

ii) Minimum Devi~tion Methpd by J.C. Weaver (1954) and by K. Doi (1959) to study 

the crop combination regions. 

iii) Crop Diversification Index of S.S. Bhatia to assess crops diversity. 

Lastly, a set of corrective measures have been recommended to solve the problems 

identified for the agricultural development and taking action plan for the development of said 

sector. 
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1.5.1 Sources of data 

In order to prepare this work two types of data have been used; i) Secondary data 

and ii) Primary data. The secondary data includes all the published materials and unpublished 

records preserved in Govt. offices. The Principal Agricultural Office, Koch Bihar and Bureau 

of Applied Economics and Statistics were the prime source of area under crops, production 

and productivity of principal crops of Koch Bihar district at block level. In addition to these, 

published reports and books such as Economic Review, Agricultural Census, Estimates of 

Area and Production, Agricultural Bulletin like Annual Plan published by Agriculture 

Department, Koch Bihar, Statistical Abstract, Govt. of West Bengal, District Census Hand 

Book, District Planning Map Series published by Survey of India, All India Livestock 

Census, Agriculture Implements and Machinery, Fishery Statistics have been widely 

collected and used for obtaining relevant information. 

The primary data was collected through selective survey by questionnaire method. 

This questionnaire contains crops grown in the field, mode and method of agricultural 

practices, types and sources of irrigation, use of fertilizers, marketing facilities of agricultural 

commodities, agricultural credit facilities, economic condition of the farming communities. 

The spot inquiries of the cultivators and agricultural labourers during fieldwork helped to 

gather realistic picture of existing pattern of agriculture at village level in the district. 
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. Chapter- II 

2.0 GEOGRAPHICAL BACKGROUND OF THE STUDY AREA 

2.1 Physical set-up of the study area 

2.1.1 Geology 

Geology of Koch Bihar district is characterized by monotony as the entire district is 

composed of recent to sub-recent alluvium mostly brought down by the Himalayan rivers i.e., 

Tista, Jaldhaka, Torsa, Raidak and the Sankosh. Uplift of the Himalayas during the 

Quaternary time led to the creation of faults parallel and transverse to the Himalayas in West 

Bengal. These faults at some place tend along courses of rivers, often causing shifting ofriver 

channels in this region. According to the accounts of former and present geologists, the whole 

of North Bengal plain including Koch Bihar district has from time to time, experienced 

subsidence and upliftment due to faulting. This has caused river incision, creation of swamps, 

escarpments, river shifting· etc. at different places. The northern part is largely made up of 

fluvio-catastrophic deposits of the Quaternary period, while most of the southern part consists 

of Pleistocene to Recent flood plain deposit (Mazumder, 1977). 

2.1.2 Relief. 

From the geographical point of view, the district belongs to the Himalayan foothill 

region. Maximum altitude ofthe district is 75 meter, and the.minimum is 28 meter; while the 

relative height is 4 7 meter (Fig. 2.1 ). There are slight ups and downs and while some areas 

are low and inundated by rivers during the monsoon period; others are slightly higher and 

remain always above water even when the rivers are in spate. Koch Bihar is essentially a flat 

country with a slight south-easterly slope along which. the rivers of the district flow. The land 

is gently sloping from northwest to southeast (Fig. 2.2). The district lacks in hilly tract. Large 

part of the district is cultivated and is composed of green field studded with bamboo clumps 

and orchards. There is no forest worth mention, but tracts of land consisting mostly of heavy 

grass and shrubs are seen at places mostly along the interfluves of the major rivers. 
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Geomorphologic history of Koch Bihar district has been characterised by successive 

catastrophic events of accelerated deposition during the post-Pleistocene period. Uplift of the 

Himalayas during the Quaternary time led to the creation of faults parallel and transverse to 

the Himalayas in North Bengal (Fig. 2.3). 

2.1.3 Drainage System 

The district has a network of perennial rivers and ephemeral streams. The rivers in 

Koch Bihar mostly flow along a course from north-east to south-west. The major rivers are 

originated in the Himalayas and entered the district from the western Duars of the district 

Jalpaiguri and after flowing through the district, they enter the Rangpur district of Bangladesh 

to discharge into the Bramhaputra River. 

Perceptible gentle gradient of land is a significant feature of Kooch Behar district. 

Rivers flow through meandering courses and floods are common during the rainy months. 

Bed load is deposited close to the channel and suspended load with finer silt and clay 

accumulates in back swamp areas away from the river channels. Where flooding is not 

frequent, lateral accretion and channel deposition are more significant in the formation of 

floodplain. 

Six river systems cut through the district fl.owing in a south-easterly direction. From 

the west to the east these are: a) the Tista system; b) the Jaldhaka system; c) the Torsa 

system; d) the Kaljani system; e) the Raidak system and f) the Gadadhar system. Except the 

Torsa and Teesta systems, all other rivers are rain fed and notorious for frequent flood 

followed by inundation, bank erosion and avulsion (Fig. 2.4).The river Teesta enters the 

district from the south-western part and forms the border of Mekhliganj and Haldibari block. 

The river Jaldhaka enters the district at the north-eastern part of Mekhliganj and then run 

along the border of Mathabhanga I and II blocks as the name of Mansai and finally flows 

through the eastern part of the Sitalkuchi block as Singimari river. The river Torsa enters the 

district through the eastern part of the Mathabhanga I block and flows along the Koch Bihar 

II block at the north-western comer and finally runs south-easterly direction through the 

Koch Bihar I block. The other important rivers Kaljani, Gadadhar, Raidak and Sankosh flow 

through Tufanganj I and II blocks. 
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2.1. 4 Climate 

The climate of the Koch Bihar district is· a crucial physical factor which determines 

the nature and extent of agricultural conditions. There is a notable extremity in temperature 

and rainfall. The climate of the district as a whole is characterized by tropical monsoon. 

There is only one Meteorological Station in the district which is located at Koch Bihar town. 

The altitude of the meteorological· station is 43 m above m.s.I. Climatic data of Koch Bihar 

has been represented in table 2.1 and diagrammatically shown in figure 2.5. 

Table 2.1: Monthly Temperature, Rainfall, Rainy days, Potential Evaporation and Relative 
Humidity in Koch Bihar 

Month 
Mean daily Temp °C Rainfall* No. of PE 

RH(%) 
Minimum Maximum (mm) Rainy days (mm)** 

January 10.1 24.0 11.2 0.8 53.5 76 
February 12.3 26.8 16.7 1.5 76.7 70 
March 16.6 30.5 31.4 2.3 102.1 65 
April 20.3 32.6 134.1 6.9 151.8 64 
May 22.8 31.5 439.9 14.7 137.9 79 
June 24.3 31.0 766.7 20.1 108.9 85 
July 25.4 31.3 701.5 19.1 107.0 86 
August 25.9 31.9 506.4 16.8 110.4 84 
September 25.1 32.0 502.1 14.4 102.9 82 
October 22.1 31.0 167.8 6.0 103.2 78 
November 15.5 28.3 9.9 0.5 73.0 73 
December 12.7 25.8 4.3 0.1 51.3 75 
Total 19.4 29.7 3292 103.2 1178.7 917 

*Mean of 1980-2004; **Potential Evaporation in millimeter Source: !MD, Govt. oflndia 

2.1.4.1 Temperature 

Temperature is one of the chief variables of climate in the Koch Bihar district which 

is marked by great extremity. The winter is quite cold in the district. January is the coldest 

month. The cold season commences by about the middle of November when both day-night 

temperature begins to decrease. Mean minimum daily temperature in January month is 9°C 

and mean maximum is 33°C in the month of July &August As a result the range of 

temperature is very high i.e. 22°C. The district observes very high temperature which ranges 

between 25 °C to 30 oc in 7 months from April to October. The cold season is from mid 

November to the end of the February. This is followed by the hot season from March to May. 

The highest maximum temperature recorded at Koch Bihar 39.9°C in May 1960; the lowest 
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m1mmum temperature was 3.9°C in January, 1955. The average monthly maximum and 

minimum temperature during year 2004-05 was recorded 29.73°C and 19.42°C respectively. 

Figure 2.5 Mean monthly rainfall and temperature of Koch Bihar 

MtlllllllOUtlaly Raila faD ill Kofh Biluu· Mt111lmoulll)y tflllptraturt of Ktda Bihaa· lblrtn 
l5 • 

f-------r=- Temp MIX - Temp Min~-

Figure 2.5a Figure 2.5b 

2.1.4.2 Rainfall 

Long term rainfall data (1923-2007) identify Koch Bihar as the rainiest district in 

West Bengal with mean annual rainfall reaching 3311.7 millimeter of which 3093.9 

millimeter descends during the 6 monsoon months between May and October. The period 

from June to end of September is the South-west monsoon season. The district receives huge 

amount of rain as Koch Bihar is situated at the foothills of Meghalaya plateau and Eastern 

Himalaya where S.W. Monsoon strikes at the beginning of rainy season. October to mid 

November constitutes the post monsoon season. This district has a brief spell of summer 

which in fact sandwiched between the spell of rainy season from June to mid July and mid 

September to October. Pre-monsoon season starts from mid March (Kalbaisakhi or 

Nor' wester with lightning and thunder) which facilitates the sowing Zaid crop. The 

distribution of rainfall is not uniform, the highest being in the eastern part of the district 

(Tufanganj) and gradually decreases towards the western part of the district (Mekhliganj). 

The atmosphere is highly humid throughout the year. During the month of February 

to May, the relative humidity is less, being only between 50 percent and 70 percent. During 

October to April, sky is generally clear or slightly cloudy. The cloudiness increases from the 

month of May. On an average, there are about I 02 rainy days in a year. This number varies 

from 96 at Dinhata to 107days at Koch Bihar and Tufanganj. 
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Yearly average sunshine hours per day vary from 5.6 hour in rainy season to 7.6 

hours in winter season in this district, which is far below from the state average. The average 

potential evapo-transpiration of the district is about 98.22 mm. The maximum and minimum 

potential evapo-transpiration is observed in April (151.8 mm) and in December (51 .3 mm). 

2.1.4.2.1 Rainfall Trend 

Long term annual rainfall of Koch Bihar has been tabulated in table 2.2 and 

diagrammatically represented in figure 2.6. Koch Bihar district has been experiencing huge 

fluctuation in the total amount of annual rainfall during the past 24 years (1980-2007). The 

heaviest rainfall of 5432 mm recoded in 1988 while, only 1972 mm rainfall was recorded in 

the year 1994. The rainfall pattern in the district is found not only erratic but also fluctuating 

putting tremendous stress to the agro-economy, while the agriculture practice of the district is 

mostly rain-fed. 

~ --~ .s 
"' ~ 
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Figure No. 2.6 Trend of Rainfall in Koch Bihar (1980-2008) 

The figure 2.6 clearly depicts the decreasing tendency of annual rainfall in Koch 

Bihar at a significant level. The 5-years moving average although indicates fluctuating 

tendency in annual rainfall yet, it clearly indicates the decreasing tendency of rainfall during 

the past two decades. It is definitely a matter of great concern for a district like Koch Bihar 
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where the entire economy is centered on agriculture which is again mostly depends on the 

success of monsoon rain. 

Table 2.2: Monthly distribution of rainfall in millimeter in Koch Bihar (1980-2007) 

Year Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Total 

Mean* 11 17 31 134 440 767 702 506 502 168 10 4 3292 

1980 0 22 24 64 310 404 780 834 214 69 0 0 2720 

1981 11 31 13 364 290 553 1049 530 318 4 0 31 3195 

1982 0 0 39 248 239 618 1416 292 329 36 3 0 3220 

1983 19 3 50 84 385 728 948 509 905 108 0 32 3772 

1984 32 15 15 214 718 655 1281 381 1132 207 0 10 4660 

1985 0 12 41 34 444 854 1761 343 561 165 0 38 4253 

1986 0 14 3 118 143 639 499 677 782 219 45 7 3146 

1987 0 13 102 118 222 927 1053 991 454 258 0 0 4138 

1988 1 65 41 164 330 631 1427 1856 864 40 14 0 5432 

1989 3 17 1 30 781 692 971 274 654 117 31 11 3582 

1990 0 105 40 176 396 555 563 884 438 222 0 0 3378 

1991 36 13 37 78 272 1107 631 488 604 39 0 21 3326 

1992 1 8 1 116 277 606 1029 361 243 134 I 8 2374 

1993 46 11 31 202 336 452 1189 415 302 269 1 0 3254 

1994 35 34 54 134 357 417 305 406 177 52 0 1 1972 

1995 3 I6 23 70 26I 624 764 694 591 53 58 2 3159 

1996 17 6 1 82 493 314 1152 510 234 74 0 0 2883 

I997 7 I 1 45 90 147 766 576 399 404 31 11 43 2530 

1998 0 2 88 163 311 715 935 855 789 283 0 0 4141 

I999 0 0 5 174 311 523 746 876 246 297 4 0 3182 

2000 0 15 4 145 323 839 697 458 366 104 10 0 2961 

200I 0 2 31 77 402 504 338 390 419 358 5 0 2526 

2002 28 I 86 295 109 560 975 274 414 42 2 0 2786 

2003 8 37 163 240 268 817 795 319 296 248 0 27 3218 

2004 7 2 5 164 355 500 990 227 646 165 6 0 3067 

2005 26 8 69 163 253 747 638 622 288 470 0 0 3274 

2006 0 11 3 62 355 551 529 113 382 135 18 10 2169 

2007 6 5 4 161 342 559 674 571 380 170 7 0 2972 

Mean** 10.6 17.6 34.4 139.9 389.6 703.5 808.4 537.9 498.6 155.9 8.8. 6.6 3260.4 
* Mean of 1931-1960; ** Mean of 1931-2007 Source. !MD, Govt. of Indza 
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2.1.5 Soil 

The soil of Koch Bihar is alluvial of very recent formation. The soil is mostly sandy 

loam and in most part the depth is about 1.0 m and in some places even less than that. The 

soil in most part of the district is of ash colour. Black loam is also found in eastern part of the 

district bordering the Goal para district of Assam to the east of the Kaljani River. Some black 

loam is also found in the region between Jaldhaka and the Tista and in the old bed of Dharla. 

The district is not noted for severe seismic disturbances. However in 1897 an earthquake 

caused upheaval of the beds of many bills and water courses. The soil of the district is formed 

by alluvial deposition of different river system. Throughout the district the soil is mainly 

sandy loam to loam soil and formed some heavy soil is found in between Mora Torsa & 

Ghargharia River in a small pocket only. The depth ranges from 0.15 meter to 1.00 meter and 

or metamorphic rocks lying at depth of 1000 to 1500 meter. 

The moisture retentive capacity of land in the high situation is causing low fertility. 

The lower situation is more fertile in the middle order land, multiple cropping has gained 

popularity. With assured irrigation facilities land can be better utilized for crop production. 

Out oftotal cultivable land 5.7% are medium land. 

Table 2.3: 
Block-wise distribution of soil textural classes in Koch Bihar district 

Cu ltivated area in hectare under different textural classes 
Light textured Medium textured Hea"}'_ texture 

Block 
Sandy 

Sandy 
Loamy 

Sandy Clay 
Clay Loam Clay Loam Loam 

Mekhliganj 2054 6162 1537 513 - -
Haldibari 4652 13986 3425 1165 - -
Mathabhanga-I 4592 13775 3444 1148 - -
Mathabhanga- I I 3650 10950 2736 912 - -
Sitalkuchi 45 14 13542 3284 1188 - -
Koch Bihar I 4736 14203 3558 1184 - -
Koch Bihar II 8756 21268 28 17 939 - -
Tufanganj- I 32 15 11 362 3428 1240 - -
Tufanganj- II 4909 13010 2665 79 1 - -
Dinhata I 4698 14904 3522 1174 - -
Dinhata II 3724 111 72 2798 934 - -
Sitai 1638 49 14 1227 409 - -

Total 51138 149248 3444 1 11597 - -
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The soil pH of this district varies from 4.1 to 5.6 which create acidity in the soil. 

Average organic carbon, phosphorus pent oxide (P20 5) and Potassium content (K20) is 1.80, 

2.30 and 1.78 respectively. This kind of soil of medium fertility status requires through 

reclamation through application of lime or dolomite in combination with green manuring 

crops (Dhaincha or with bio fertilizers like Azophos/ Rhizophos or Vermicompost etc. 

Increased use of Organic manure in recent years indicates the augmentation of consciousness 

among the farmers regarding utility and necessity of organic farming. Micro nutrient 

deficiency is another major lacuna of soils of these districts, symptoms of which is 

distinctively visible in different crops. Specially, deficiency of Boron, Molybdenum, and 

Zinc is in a very alarming stage. 

2.2.4.1 Soil Texture: 

The table 2.3 and figure 2.7 show the textural composition of soil under cultivation 

In Koch Bihar district. The district lacks in heavy textured soil. Over 66% of the total 

cultivated soil has been defined as light textured and the remaining 34% has been classified 

as medium textured soil. Sandy Clay Loam is the most common texture in Koch Bihar district 

which constitute about 53% of total cultivated soil. This is followed by Loamy texture which 

constitutes 27% of total cultivated soil and Sandy Loam and · Sandy with 13% and 7% 

respectively (Fig. 2. 7 & 2.8). 

Textural Classes of Soil under Cultivation in K o ,ch 
B {bar Dbtrict 

Sa ndy 
7% 

Figure 2. 7: Textural classes of soil under cultivation in Koch Bihar District 

Block-wise distribution of soil textural class has been diagrammatically represented 

in figure 2. 7. It is interesting to note that there is no significant spatial difference in textural 

composition of soil among the different blocks in Koch Bihar district. 
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Figure No.2.8 Block-wise textural classification of soil in Koch Bihar district 

2.2.4.2 Soil Reaction 

Soil of Koch Bihar district has been found acidic m reaction which often shows 

detrimental effect in productivity and crop selection. Block-wise occurrences of acid soil in 

Koch Bihar district has been depicted in figure 2.4.4. It has been found that soil acidity is a 

common phenomenon irrespective to spatial location, however, the problem has been found 

most acute in Sitalkuchi, Tufanganj I & II , Sital and Haldibari block. The acidity problem has 

been found least in Mathabhanga II, Koch Bihar I and Koch Bihar II block (Fig. 2.9). 
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Figure 2.9: Block wise occurrence of Acid soil in Koch Bihar 

2.2.4.3 Classification 

National Bureau of Soil Survey and Land Use Planning (ICAR) in co-operation with 

the Department of Agriculture, Government of West Bengal has published Soil Map of West 
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Bengal in four sheets in 1991. This is perhaps the most comprehensive and descriptive map 

of West Bengal's soil. The soil map of Koch Bihar district has been prepared based on the 

NBSSLUP map 1991 (Fig. 2.10). Two taxonomic soil Orders, three Sub-orders and four 

Great groups have so far been identified in Koch Bihar district. The physical and chemical 

properties, geographical location of these soil groups have been discussed in the following 

sections: 

Entisols 

These soils have little or no evidence of pedologic profile development either due to 

short duration or receiving of new deposits of alluvial at frequent interval from the higher 

tracts (Sarkar, 1990, 2000). The only evidence of pedogenic alteration in these soils is a small 

accumulation of organic matter in the upper 30 em. of soil profile. Entisols may have an 

ochric or anthropic epipedon. A few that are sands have an albic horizon. The Entisols of 

West Bengal have a variety of soil moisture and temperature regime i.e., aquic, udic, ustic 

and isomesic, thermic andisothermic respectively. Two Sub-orders: Fluvents and Aquents 

have so far been identified in the district. 

Fluvents 

These are mostly brownish to reddish soils that are formed in recent water-deposited 

sediments mainly on flood plains and fans. The Fluvents are flooded frequently unless dams 

or levees protect them. Stratification of the materials is normal. Most alluvial sediments came 

from eroding soils or stream-banks and contain an appreciable amount of organic carbon that 

is mainly in clay fraction. Strata of clayey or loamy materials commonly have more organic 

carbon than overlying more sandy strata. Thus, the percentage of organic carbon decreases 

irregularly with depth if the materials are stratified. The Fluvents of Koch Bihar have been 

identified to be Ustifluvents Great group. 

Ustijluvents are the Fluvents that have an ustic soil moisture and isomesic to thermic 

soil temperature regime. These soils are found on flood plains and are found flooded 

regularly during monsoon. The soils are previously known as alluvial soils. They are very 

deep, well drained, yellowish brown colour, moderately fine textured and acidic in reaction. 
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A horizon often is underlain by layer of sandy deposit i.e. C horizon. Abundant mica particles 

are present throughout the soil profile. 

Aquents 

Aquents are the wet Entisols. They are mostly found in wetlands where the soil is 

continuously saturated with water and in flood plains where the soil is saturated at some time 

. of year, or in wet, very sandy deposits. They are blueish or grey in colour and often mottled. 

They have thermic soil temperature and aquic or per-aquic soil moisture regime. Two great 

group i.e., Fluvaquents and Haplaquents so far been identified in Koch -Bihar district. 

Fluvaquents are primarily the wet soils of flood plains. Most of them have either 

fine or coarse stratification that reflects deposition of sediments under shifting channels 

during Holocene period and have relatively high content of organic carbon at considerable 

depth when compared with many other wet mineral soils. These soils are previously known 

as alluvial soils or Low-humic Gley soils. These are very deep, imperfectly drained and are 

grey to dark grey in colour and silty clay loamy texture. 

Haplaquents are wet Aquents mostly found in older alluvium. They have the colour 

of a cambic horizon at a shallow depth but do not have a cambic horizon because they either 

have rock structure at a shallow depth or have a thick sandy surface horizon. They do not 

have the organic carbon that is characteristic of the Fluvaquents, because they are of 

Pleistocene rather than Holocene age. These are deep, imperfectly to poorly drained, acidic, 

grey in colour, sandy loam, with cation exchange capacity varying from 6 to 12 m.e. /100 gm. 

Inceptisols 

These are the soils of tropical humid region that have lost bases but retain some 

weathered materials. They normally do not have an illuvial horizon enriched either with 

silicate clay that contains alluminium or organic carbon. The soil temperature regime has 

been identified as thermic to meso-thermic and soil moisture regime as udic with very strong 

seasonal precipitation. The sub-order has been identified as Aquepts. 
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Aquepts 

Aquepts are the wet Inceptisols. They are mostly found in wetlands where the soil is 

continuously saturated with water and in flood plains where the soil is saturated at some time 

of year, or in wet deposits. They are blueish or grey in colour and often mottled. They have 

thermic soil temperature and aquic or per-aquic soil moisture regime. The only great group so 

far been identified in Koch Bihar district as Haplaquepts. 

Haplaquents are wet Aquepts mostly found in older alluvium. They have the colour 

of a cambic horizon at a shallow depth but do not have a cambic horizon because they have a 

thick sandy surface horizon. They do not have the organic carbon that is characteristic of the 

Fluvaquepts, because they are of Pleistocene rather than Holocene age. These are deep, 

imperfectly to poorly drained, acidic, grey in colour, sandy loam, with cation exchange 

capacity varying from 16 to 40 m.e. 11 00 gm. 

2.1.6 Natural Vegetation 

Koch Bihar is a district covered with abundant natural vegetation. Old river beds, 

ponds, marshes, and streams with a sluggish current have a copious vegetation of Vallisneria 

and other plants. Land subject to inundation has usually a covering of Tamarix and reedy 

grasses; and in some parts, where the ground is more or less marshy Rosa involucrate_is 

plentiful. Few trees occur on these inundated lands; the most plentiful and largest is 

Barringtonia acutangula. Among the trees the most conspicuous is the red cotton tree 

(Bombax malabaricum); the Sissu (Dalbergia sissoo); Mango (Mangifera indica); Jack Fruit; 

Sal (Shorea robusta); Mahua; Teak; Bamboo; Khayer (Acacia catechu); Palms etc. Near the 

villages there are usually thickets or shrubberies and more or less useful trees of a rapid 

growth and weedy character. Koch Bihar district at present has no large forest patch (Fig. 

2.11). There are two small forests which are Bochamari-Chengtimari forest & Patlakhawa 

forest. These are cleared for cultivation. In 1980-81, the total amount of forest was 5700 

hectares and it declined a nominal amount by 4765 hectares in 2004-05. 
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2.2 Socio-economic set up of the study area 

2.2.1 Growth ofPopulation 

The immigration of displaced people from East Pakistan (now Bangladesh) started 

since 1950-51. The population of the district was 668,949 in 1951 which was increased to 

24 79,155 persons as per 2001 census, registering an increase of 270.47% during the last five 

decades. Over the decades, highest growth rate of population (52.45%) was recorded during 

the decade 1951-1961. In fact, it was the highest among all the districts of West Bengal. The 

absolute growth of population and the decadal growth rate have been depicted in table 2.4 

and figures 2.12a & 2.12b 
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Figure 2.12 Growth of population in Koch Bihar district 

2.2.1.1 Rural and Urban Population composition 

The district of Koch Bihar is almost entirely rural. The percentages of rural 

population to the total population of the district as per the 1951 and 2001 census are 92.5% 

and 90.9% respectively. Only 9.1% of the total population of the district has been classified 

as urban population according to the 200 I census as compare to 28.03% in West Bengal. 

There is a high concentration of scheduled caste population which was 40.15% in 1951 and 

further increased to 50.1% in 2001. On the other hand, the percentage of ST population in the 

district is very negligible. As per 2001 census, the literacy rate in the district is 66.3% which 

is lower than the state average of 69.22%. 

25 



Table 2.4: Growth of population and decadal variation in Koch Bihar district (1951-2001) 

Year Total Population Rural Population 
Persons Decadal variations Persons Decadal variations 

In number In% In number In% 
1951 668949 - - '620978 - -
1961 1019806 + 350857 52.45 948360 + 327382 52.72 
1971 1414183 + 394377 38.67 1317531 + 369171 38.93 
1981 1767643 + 353460 25.28 1599693 + 282162 21.42 
1991 2171145 + 403502 22.55 2001648 + 401955 25.13 
2001 . 2479155 + 308010 14.15 2203582 + 201934 10.09 
1951-01 1810206 270.6 1582604 254.86 

2.2.1.2 Density of Population 

The density of population has been studied in order to understand the nature of 

population distribution within the district and its impact on agricultural land use pattern. The 

density of population in Koch Bihar district over the past five decades has been represented 

in figure 2.13. It is evident that the density of population in the district is increasing steadily 

since the 1951 from 198 persons per sq. km to 732 persons per sq. km in 2001. 

Table 2.5 
Block-Wise Density of Population in Koch Bihar District 

Sl Area 
1980-81 2000-01 

Blocks Rural Rural 
No (Sq. Km) 

population 
Density 

Population 
Density 

1 Mekhliganj 292.42 98774 338 133275 456 
2 Haldibari 200.7 66845 333 93867 468 
3 Mathabhanga I 312.96 137891 441 186658 596 
4 Mathabhanga II 313.84 141706 452 196346 626 
5 Sitalkuchi 261.6 125710 481 163708 626 
6 Koch Bihar I 375.32 184871 493 284615 758 
7 Koch Bihar II 362.36 202447 559 297987 822 
8 Tufanganj I 328.62 111631 340 223088 679 
9 Tufanganj II 257.08 121833 474 167455. 651 
10 Dinhata I 250.00 182923 732 254682 1019 
11 Dinhata II 293.11 155690 531 205546 701 
12 Sitai 151.25 69372 459 96347 637 
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Figure 2 .13 Trend in population density 

2.6.1.4 Spatial Distribution of Population Density (Rural) 

The spatial distribution of rural population density at block level in the Koch Bihar 

district has been shown for the years 1981 and 200 I respectively in table 2.5. It is evident 

from the table that there are considerable spatial variations in the density distribution within 

the district. During the year 1981 the highest density was observed in Dinhata I block (732 

persons per sq. km) while the lowest density was noticed in Haldibari block (333 persons per 

sq. km) which is situated in the extreme southern part of the district. 
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Figure 2 .14 Block wise di stribution of rural population density 

Block-wise increase in population density has been represented in figure 2.14. It 

reveals that Tufanganj I block registered cent percent increase in density from 340 to 679 

persons/sq. km in between 1981 - 200 l. In wide contrast, Sitalkuchi block recorded an 
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increase of only 3 0% during the period from 481 to 626 persons/sq. km. Low rate of increase 

has also been recorded in Dinhata II and Mathabhanga I blocks with 32% and 35% 

respectively. Koch Bihar I and II blocks have registered moderate growth in density of 54% 

and 47% respectively. Block-wise spatial distribution of population density of Koch Bihar 

district for the year 1981 and 2001 has been represented in figures 2.15 & 2.16. 

2.2.2. Occupational Structure 

Occupational structure refers to the distribution of working force in to the various 

sectors of economic activity. Working force in a country refers to that portion of population 

which is engaged in various productive activities in an economy. The size of working force in 

a country depends upon a number of factors, some of which are (a) size of population; (b) age 

and sex structure of population; (c) social attitudes towards work, particularly in the case of 

women and children; (d) availability of job opportunities etc. 

The census 1981 defined main workers are those who are engaged in economically 

productive activity for a major part of the preceding year (at least six months or 183 days), 

while marginal workers mean those who worked for sometime but not for the whole year 

(<183 days). According to 2001 census, the Koch Bihar district accounts for 966705 total 

workers (39% of total population). The. main workers and marginal workers account for 

754311 (30.4%) and 212394 (8.6%) respectively. The block-wise distribution of working 

population in Koch Bihar district in 2001 has been diagrammatically represented in figure 

2.17. 

2.2.2.1 The Workers 

In 1981, there were 523960 total workers (30.50%) in the district. The spatial 

distribution of percentage of total workers to total population of 1981 and 2001 has been 

displayed in the figures 2.18. It is seen that t_he total working population increases towards the 

east and south in the district. The extreme eastern part of the district at Tufanganj Block I 

( 42.64%) is identified as the highest percentage of workers to total population. The working 

population in between 30 to 35% of the total population has been identified in Sitai, 

Haldibari, Mekhliganj, Mathabhanga I, Dinhata II, Mathabhanga II, Sitalkuchi, and Koch 
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Bihar II. On the other hand, 25 to 30% workers to total population were found in three blocks 

namely Tufanganj II , Koch Bihar I and Dinhata I blocks. 

In 2001, the number of total workers accounts for 966705 (39%) in the district 

recorded an increase of 8.5%. The highest percentage of working population is recorded in 

Dinhata II (48.49%) while the lowest has been recorded in Haldibari (30.99%). The spatial 

distribution of percentages of working population has been depicted that Mathabhanga l, Sitai 

and Sitalkuchi blocks recorded higher percentage of growth. 
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Figure 2.18 Block-wise changes in working population 

2.2.2.2 The Cultivators 

The census 1981 defined cultivator that include both tenant and owner of farm 

workers. The total cultivators accounted for 267170 (50.99% to total workers) in 1981 in the 

district. The spatial distribution of cultivators to total workers in 1981 has been displayed in 

the table 2.6 and in the figure 2.19. The highest percentage of cultivators to total workers 

was found in Mekhliganj (65.99%) while the lowest percentage of cultivators to total workers 

was found in Koch Bihar I (37.92%). Figure 2.19 depicts the block-wise distribution of the 

percentage of cultivator to total worker for the year 1981 and 200 I in Koch Bihar district. 
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Figure 2.19 Block-wise distribution of the percentage of cultivators to total workers 

Table 2.6: Block-wise distribution of different category of workers 

Name of Percent of Percent of workers under different cate ory 
blocks worker Cultivators Agri I. labourer Households etc Other workers 

1981 200 1 1981 2001 1981 2001 1981 2001 1981 2001 
Mekhliganj 31.39 37.16 65 .99 46.37 18.44 28.71 0.67 0.92 14.89 24.00 
Ha1dibari 31.49 30.99 52.12 34.66 25 .67 36.09 3.08 2.50 19.13 26.75 
Mathabhanga I 30.88 44.50 57.50 48 .37 23.01 25.56 1.05 0.96 18.44 25.12 
Mathabhanga II 30.32 39.80 58.69 39.77 28.38 34.59 2.13 3.48 10.80 22.15 
Sitalkuchi 30.24 42.33 59.71 56. 15 29.17 30.50 0.35 1.02 10.77 12.33 
Koch Bihar I 27.96 34.40 37.92 26.20 20.84 20.49 2.78 5.32 38.66 47.99 
Koch Bihar II 30.10 39.98 46.92 32.49 28.61 26.67 2.36 4.10 2 1.86 36.74 
Tufanganj I 42.64 34.16 44.79 29. 13 28.21 24.53 3.89 12.72 23. 10 33.62 
Tufanganj II 28.86 37.07 44.79 37.37 27.95 29.22 1.80 5.20 16.20 28.21 
Dinhata I 26.83 38.3 1 54.05 32.34 27.51 30.78 1.74 3.32 30.52 33.56 
Dinhata II 30.54 48.49 47.94 37.58 34.07 39.58 1.09 4.26 14.14 18.58 
Sitai 3 1.68 42.9 1 56.19 45.77 31.41 41 .27 1.89 1.07 10.52 11 .89 
Total 30.50 39.00 50.99 37.45 26.70 29.5 1.98 4.1 2 1.09 29.0 

Source: District Census Handbook, 1981, 2001 

On the otherhand, the total number of cultivators to total workers accounts for 

36 1840 (37.45% to total workers) in 200 I in the district. The highest percentage of 

cultivators to total workers is found in Sitalkuchi (56.15%) while the lowest the percentage is 

found in Koch Bihar I (26.2%). It is evident from the above figure that the percentage of 

cultivators to total workers is decreased by 14% although the total number of cultivators in 

the district during the study period in the district increased by 35.43%. 

2.2.2.3 Agricultural labourer 

In 1981 , the total number of agricultural labourers was 139914 (26. 7%) while the 

tota l number of agricultural labourers is 285426 (29 .5%) in 2001. The highest percentage of 
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agriculture labourers to total workers was observed in Dinhata II (34.07%) in 1981 and in 

Sitai block ( 41.27%) in 200 I while the lowest percentage (18.44% and 20.49%) was in 

Mekhliganj block in 1981 and Koch Bihar I in 2001 respectively. It is observed that the 

percentage of agriculture labourers to total workers increased by 104% during the study 

period. Figure 2.20 depicts the block-wise distribution of the percentage of agricultural 

labourers to total worker for the year 1981 and 2001 in Koch Bihar district. 
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Figure 2.20 Block-wise distribution of Agricultural Labourer to total worker 

The spatial distribution pattern of the percentage of agriculture labourers to total 

workers shows that there was four group identified at block level in the district for the year 

1981 namely very low, low, moderately low, moderately high while five groups have been 

identified in 200 I namely low, moderately low, moderately high, high and very high. In 

1981 , only in Mekhliganj block (18.44) the percentage of agriculture labourers to total 

workers was found less than 20 and categorized as very low while about 20-25 percent of 

agriculture labourers to total workers of low concentration was found in two blocks namely 

Koch Bihar I and Mathabhanga I. Moderately low concentration of 25-30 percentage of 

agriculture labourers to total workers was found in seven blocks namely Haldibari, Dinhata I, 

Tufanganj II , Tufanganj I, Mathabhanga II , Koch Bihar II and Sitalkuchi. Moderately high 

concentration of more than 30% agriculture labourers to total workers was found in two 

blocks namely Sitai and Dinhata II. 

In 2001 , the spatial pattern of the percentage of agriculture labourers to total workers 

at block level in the district shows that there are five groups of concentration namely low(< 

25), moderately low (25-30), moderately high (30-35), high (35-40) and very high (> 40). 
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The low percentage of agriculture labourers to total workers has been found in two blocks 

namely Koch Bihar I and Tufanganj I, moderately low found in four blocks namely 

Mathabhanga I, Koch Bihar II , Mekhliganj and Tufanganj II, moderately high concentration 

of agriculture labourers found in three blocks namely Sitalkuchi, Dinhata I and Mathabhanga 

II, high concentration has been identified in Haldibari and Dinhata II and very high 

concentration noticed only in Sitai block. 

It is observed that the spatial distribution pattern of percentage of agriculture 

labourers to total workers has changed over the period of 20 years ( 1981-2001 ). All the 

blocks of the district do not show the uniform changing pattern of percentage of agriculture 

labourers to total workers. The maximum increase is observed in Sitai block while the 

minimum increase is found in Tufanganj I. The marginal decline in percentage of agriculture 

labourers to total workers is found in only in Koch Bihar I. 

2.2.2.4 Households and Industrial workers 

Households and Industrial workers are found insignificant in Koch Bihar district 

over the study period. In 1981 , only 1.98% of total workers were engaged in this sector while 

during the year 2001 , this account for 4.1% to total workers. In 2001 , the maximum 

concentration of household and industrial workers is found in Tufanganj I (12.72%) and the 

minimum concentration is found in Mekhliganj block (0.92%). Figure 2.21 depicts the block

wise distribution of the percentage of household and industrial worker to total worker. 
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Figure 2.21 Block-wise distribution of households and industrial worker 
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2.2.2.5 Other workers 

The percentage of other workers to total workers in Koch Bihar district was 21.09% 

in 1981 which further increased to 29% in the year 2001. The block-wise distribution of other 

workers in percent to the total workers has been depicted in the figure 2.22. 
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Figure 2.22 Block-wise distribution of other worker 

2.2.3 Composition of Farming Community 

Being predominantly agricultural the Koch Bihar district exhibits a large variety in 

farming communities. The table 2.7 and figure 2.23 demonstrates the different category of 

farming community in Koch Bihar district. 

Table 2.7: Different farming community in Koch Bihar for the year 2004-05 

Name of Bargadars* Patta Small Marginal Agricultural 
Blocks holders* farmers* Farmers* Labourers** 

Mekhliganj 7512 14315 3123 16431 15124 

Haldibari 9786 3969 7799 7909 11829 

Mathabhanga I 6244 16068 6826 16220 23606 

Mathabhanga II 3975 17055 13371 16737 27036 

Sitalkuchi 8994 8034 6016 16064 21133 

Koch Bihar I 4354 14330 9391 10558 25444 

Koch Bihar II 6432 13214 8538 17184 31774 

Tufanganj I 5155 13149 5850 14031 20270 

Tufanganj II 3045 10363 7572 11940 18139 

Dinhata I 4920 6018 7789 12142 33987 

Dinhata II 677 4958 6366 13130 39432 

Sitai 2482 3545 2531 7096 17065 
Sources: Census of India, 2001, B L & L R 0 , Govt. of West Bengal; * 2004-05; ** 2001 
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Figure No. 2.23 Block-wise Farming Community in Koch Bihar District 

The occupational pattern of population of the district also reveals that the majority of 

main workers are engaged in agricultural activities. As per 2001 Census, 39% of the total 

population of the district is main workers which consist of 37.43 percent cultivators, 29.5% 

agricultural labourers and 4.06% household industrial workers. The occupational pattern of 

the population of the district is mainly characterized by agriculture and related activities. The 

growth of agricultural labourers of the district also surpassed the growth of the state average 

over the decades. 

2.2.3.1 Land Holdings 

The agrarian sector of the district is largely dominated by small and marginal 

peasants. In fact, the numbers of large holdings as well as area accounted for are very 

negligible and have steadily declined in the district over the years. In the year 2004-05, 

61.9% of the holdings in the district are below 2 acres which covers 75.53% area of total 

holdings. The overall land holding patterns has been demonstrated in table 2.8 and figures 

2.24 and 2.25 . 
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LAND HOLDING PATTERN OF HOUSEHOLDS 

Figure 2.24 Land holding pattern of households in Koch Bihar in 2004-05 

Table 2.8 Land holding pattern in Koch Bihar district 

Category of Holding size in Land holdings Holdings area 
holdings hectare In number In% In hectare In% 

Large Above 4 25100 4.44 12442 4.91 
Medium 2-4 32500 5.75 49536 19.55 
Small 1 - 2 79099 14.00 I 01120 39.91 
Marginal Below I 270658 47.90 90258 35 .62 
Landless - 157685 27.91 0 0.00 
Total - 565042 100 253356 100 

SIZE OF OPERUIONAL LAND HOLDINGS 

Figure 2.25 Size of operational land holdings in Koch Bihar in 2004-05 
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2.3 Energy Resources 

Power or energy is the most important developmental input not only for agricultural 

sector but also for overall development of a region. The main source of power in the district 

of Koch Bihar is the electricity, supplied by the West Bengal State Electricity Board. The 

consumption of power in the district is very low and substantially lower than the state and 

national average. The total consumption of electricity was 19.7 million KWH during the 

period 1999-2000 out of which only 1.34% was utilized for irrigation purpose. 

2.4 Transport and communication 

Transport is regarded as a key factor in economic development of a region. Efficient 

transport widens the market, expedites the movement of raw materials and goods, opens up 

hitherto unexploited resources, promotes labour efficiency, removes many of the market 

imperfections, provides income and employment to a larger number of people and helps all

round development ofthe economy. The existing transport system in the district comprises of 

many modes of transport varying from traditional bullock-cart to the modem railway system. 

However, road transport predominates in the district. The existing transport system suffers 

from many problems. Excepting a few main roads, the district has no good all-weather roads. 

Most of the villages are not well connected with main roads throughout the year. 

2.5 Conclusions 

Koch Bihar district is characterized by predominantly flat and monotonous 

topography with alternate waterlogged and flood prone areas along the present and paleo

channels and relatively higher flood free interfluves. Consequently the entire district is 

covered by river borne sand and silt. However, clay and silty clay has been noticed along 

some restricted areas of paleo-channels and river off shoots. Conducive topographic and soil 

resources of the district have further been endowed by favourable climatic condition of high 

precipitation (3312 mm) and agro-favourable temperature (24.55°C). Innumerable rivers, ox

bow lakes/off-shoots and paleo-channels offer good source of surface water and also helps in 

replenishment of rich ground water reserve in Koch Bihar district. 
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Favourable physical set-up of Koch Bihar district attracts agro-based human 

settlement from the early historic times. The independence of the country followed by the 

partition of Bengal ushered huge population influx during 1950s put pressure to her land 

resources. Of late, the liberation of Bangladesh ushered another spate of huge migration in 

the district putting tremendous strain into the agro-ecosystem of Koch Bihar district. 
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Chapter- III 

3.0 CHANGING LAND USE PATTERN IN KOCH BIHAR DISTRICT 

3.1. Introduction 

Land is the most important natural resources. Land resources of any region are 

influenced not only by geographical area but also by the pattern of land uses for various 

purposes. Therefore, the study of land use is the foremost concern in order to assess the 

perspective of agriculture of a region. At present time, proper use of land deserves the first 

attention by the policy makers only because the fact that the population pressure on land has 

increased manifold. This is due to acute demand for agricultural production on the one hand 

and the other is due to the expansion of industrial activities as well as urban centres. All these 

are responsible for decrease of fertile land. As a result, farmers are bound to carry their 

agricultural-activities in barren, less fertile as well as culturable wastelands. Hence, land use 

has now become a dynamic aspect. 

Land use means the use and distribution of land for various uses. Land use is an 

important aspect of geographical studies and the progress of an area can be measured to a 

certain degree by the way, in which its land is used and maintained (Rao, 1986). The land use 

pattern is determined by several interrelated factors like the environmental or physical, socio

economic and the proper management of the land use itself. 

3.2 General land use pattern 

3.2.1. Classification of land 

The classification of land is necessary in order to identify the various categories of 

land on the basis of a particular factor or a group of factors influencing the land aspect. It can 

help to understand the nature of land and the type of agricultural practice or cropping pattern 

may be suitably adopted. 

In India several schemes have been proposed to classify the. land use pattern. 

Immediately after the independence, Ministry of Agriculture, Govt. of India attempted the 
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classification of land in six fold categories of land use pattern: i) total Geographical Area, ii) 

area under forest, iii) area not available for cultivation, iv) current fallow land, v) other 

uncultivated land, vi) net sown area. The National Atlas Organisation, Kolkata, in 1957 has 

classified the land in to eight categories viz. i) forest, ii) scrub iii) arable land with trees, iv) 

plantation, v) pasture, vi) waste land vii) Alpine grass and scrub viii) glaciated region. 

Land and Land Revenue Department, Govt. of West Bengal has officially classified 

land under following categories: i) Area for land utilization purposes, ii) forest, iii) barren and 

unculturable land, iv) land under non-agricultural uses: a) culturable waste, b) permanent 

pasture and other grazing land, v) land under miscellaneous tree crops and grooves not 

included in net area sown, a) current fallow, b) other fallow, vi) net sown area, vii) area sown 

more than once and viii) gross cropped area. Bureau of Applied Economics and Statistics, 

Govt. of West Bengal has classified reporting area of the state in to nine categories according 

to their uses: i) forests, ii) area not available for cultivation includes the following two sub

categories: a) land under non-agricultural uses, b) barren and unculturable land, iii) 

uncultivated land excluding current fallow, subdivided under four sub-categories: a) 

permanent pisture and other grazing land, b) miscellaneous tree crops and grooves not 

included in net area sown, c) culturable waste and d) other fallow, iv) current fallow, v) net 

area sown area. Directorate of Agriculture, Socio-economic & Evaluation Branch, Govt. of 

West Bengal has classified operated area in to six broad categories: i) net area sown, ii) 

current fallow, iii) fallow other than current fallow, iv) other uncultivated land excluding 

. fallow which includes; a) permanent pasture and other grazing land, b) land under 

miscellaneous tree crops, v) culturable waste and vi) land not available for cultivation. 

In the present study of Koch Bihar district, the following categories of land have 

been taken into consideration for clear understanding the land use pattern: 

i) forests; 

ii) land not available cultivation; 

a) land under non-agricultural use; 

b) barren and uncultivable land; 

iii) uncultivated land excluding fallow; 

a) culturable waste; 

b) permanent pastures; 

c) miscellaneous tree crops; 
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iv) fallow;· 

v) net area sown; 

vi) area sown more than once; 

vii) gross cropped area. 

3.2.2. Temporal variations of land use 

General land use p~ttern of the district differs from that of West Bengal state due to 

its location and physical environment. An attempt has been made to consider the following 

aspects: a) distribution of land use pattern for different years from 1980-81 to 2004-05; b) 

percentage distribution of land use pattern for different years from 1980-81 to 2004-05; c) 

temporal variations in land use pattern of Koch Bihar district from 1980-81 to 2004-05 and d) 

existing land use pattern in 12 blocks of the district for the year 2004-05. The distribution of 

land use pattern and their percentages of coverage as well as the temporal variations in land 

use pattern of Koch Bihar district during the period 1980-1981 to 2004-2005 has been 

tabulated in table 3.1 and diagrammatically represented in figure 3 .1. 

Table. 3.1 Temporal variation of Land Use in Ko<,:h Bihar District 

Sl. 
Land Use Type 

Area in hectare 
No. 1980-81 1985-86 1990-91 1995-96 2000-01 2004-05 

1 Forests 5700 5700 5646 8780 3151 4765 

2 
Land under non-

46230 69860 69317 60050 58884 60786 agricultural use 

3 
Barren and uncultivable 

2820 1600 4277 340 1464 1540 
land 

4 
Land not available 

49050 71460 43594 60390 59348 62326 
cultivation (2+ 3) 

5 Culturable waste 11820 9560 3332 2070 757 987 
6 Permanent pastures 120' 20 181 10 181 304 

7 
Miscellaneous tree 

9740 9070 10340 8040 6440 8074 
crops 

8 
Other uncultivated land 

21680 18650 13853 10120 7057 9365 
excluding fallow 

9 Fallow 5930 560 1582 3200 1760 1587 
10 Net area sown 257746 254980 252195 259010 264920 253863 

11 
Area sown more than 157435 176070 201940 22565 228080 240419 
once 

12 Gross cropped area 415181 431050 454135 481575 493000 494282 
13 Total geographical area 334406 334406 334406 334406 334406 334406 

0 • 

Source: District Statistical Hand Book, Bureau of Applzed Econom1cs & Stat1st1cs, Govt. of West Bengal. 
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3.2.2.1 Forests 

Forests are important natural resources of the district. Forests in the district occupied 

an area of5700 hectares (1.70%) ofthe total reported area in 1980-81 and it reduced to 4765 

hectares (1.42%) in 2004-05. Therefore, the area under forests of the district has been 

decreased (16.40%) during the period of25 years (Table 3.2 and Fig. 3.2, 3.3 & 3.4). The low 

percentage area under forest essentially indicates intensive use of land for cultivation. 

3.2.2.2 Area under non-agricultural use 

The land put to non-agricultural uses including area under roads, railways and 

settlements which accounted for 13.82% in the year 1980-81 and 18.18% in the year 2004-05 

to the total geographical area of the district, showing an increase of31.49% over the period. 

... 
a:: 

t ... 
::t: 

:!!!: 
C( ... 
a:: 
C( 

CIL<\NGING LAND USE PATTERN IN KOCH BIHAR 
DISTRICT 

300000 

250000 

200000 

150000 

100000 

50000 

0 

LAND USE TYPES 

Figure 3.1 Changing pattern of land use in Koch Bihar district 

3.2.2.3 Barren and uncultivable land 

• 1980·81 

• 198 5·86 

• 1990 ·9 1 

• 1996·96 

• 2000..()1 

• 2004·0 5 

The existing coverage of land under this category accounts for 1540 hectares to the 

total reported of the di strict which is 0.46% of the total reported area in the year 2004-05. 

However, this share to the total reported area was accounted for 2820 hectares (0 .84%) in the 
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year 1980-81. Therefore, the area under this category has been declined by 45.39% during the 

period. This decline may be due to the fact that the land either has been encroached by rivers, 

or has been occupied settlements, roads and canals or brought under cultivation. 

3.2.2.4 Permanent pasture/grazing/grass/miscellaneous crops etc. 

These three categories of land together cover an area of 6.48% of the total area of the 

district in 1980-81 and decreased to only 2.80% in 2004-05 . 

Table 3.2 Percentage variation of area under different uses in Koch Bihar district 

Sl. 
Year 

No. 
Land Use Types 1980-81 to 2000-01 to 1980-81 to 

2000-01 2004-05 2004-05 
I Forests -44.72 51.22 -16.40 
2 Land under non-agricultural use 27.37 3.23 31.49 
3 Barren and uncultivable land -48.09 5.19 -45.39 
4 Land not available for cultivation 20.99 5.02 27.07 
5 Culturable waste -93.60 30.38 -91 .65 
6 Permanent pastures 50.83 67.96 153.33 
7 Miscellaneous tree crops -33.88 25.37 -17.10 

8 
Other uncultivated land excluding 

-67.45 32.71 -56.80 
fallow 

9 Fallow land -70.32 -9.83 -73 .24 
10 Net area sown 2.783 -4.17 -1 .51 

.. 
Source: D1stnct Statistical Hand Book, Bureau of Applied Econom1cs & StatiStiCS, Govt. of West Bengal 

CHANGES OF LAND USE PATTERN IN KOCH BIHAR DISTRICT 
(1980-81 to 2000-01) 

Net area sown 

Fallow 
I 

Uncultivated land , 
excluding fallow 

Misc. tree crops 

Forests 
60 
40 I 

20 

Permanent pastures 

Land under non
. agricultural use 

Barren and uncult ivable 
land 

Land not available for 
cultivation 

Figure 3.2 Changes ofland use pattern in Koch Bihar district ( 1980-81 to 2000-0 1) 
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3.2.2.5 Fallow land 

In the year 1980-81 , the area under fallow land occupied 5930 hectares (1.77%) of 

the total reported area and it decreased to about 1587 hectares (0.47%) in 2004-05 showing 

73.24% decrease in the district during the period. 

CHANGES OF LAND USE PATTERN IN KOCH BIHAR DISTRICT 
(2000-01 to 200"'-0~) 
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Figure 3.3 Changes of land use pattern in Koch Bihar district (2000-01 to 2004-05) 

3.2.2.6 Net sown area 

Koch Bihar District accounts for 253863 hectares (75.91 %) net sown area to the 

total geographical area in the year 2004-05. This shows the higher coverage of land under 

cultivation than the state average (61 .86%). Net sown area in the district was 257746 hectares 

(77.08%) in the year 1980-81. Therefore, during the period of study, there is a marginal 

decrease (1.51 %) in the net sown area. The decrease in net cultivated area can be explained 

by the increase in the land under non -agricultural uses, permanent pastures. The double 

cropped area has been also increased tremendously registering 71 .89% of net shown area in 

2004-2005 from 47.08% in 1980-1981.The existing land use pattern shows that the 

proportion of land available for cultivation is quite high. 

3.2.3 Spatial variations of land use (2004-05) 

The table no. 3.3 shows the spatial distribution of different categories of land use 

pattern for the year 2004-05 . From the above table it is clear that there is a nominal variation 
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in the pattern of land use in the district for the period 2004-05 . The spatial variation of land 

use in the district is to be analysed under following heads: 

CHANGES OF LAND USE PATTERN IN KOCH BIHAR 
DISTRICT (1980-81 to 2004-05) 
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Figure 3.4 Changes of land use pattern in Koch Bihar district ( 1980-81 to 2004-05) 

3.2.3.1 Forests 

Area under 'forest' includes area actually forested or lands classed or administered 

as forest under any legal enactment dealing with forest whether state owned or private and 

whether wooded or maintained as potential forestland. The area of crops raised in the forest 

and grazing lands open for grazing within the forests are also included under the forest area. 

The percentages of forests are very low in all three basins of the district. 

3.2.3.2 Land not available for cultivation 

This is sub-divided in to two groups: 

3.2.3.2.1 Land under non-agricultural use 

This includes all land occupied by settlements, roads and railways, or lands under 

water, e.g. rivers, canals and other lands put to other than agriculture. 

3.2.3.2.2 Barren and uncultivable land 
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This category covers all barren and unculturable land like outcrops of hills, deserts 

etc. lands which cannot be brought under cultivation unless at a very high cost, is classed as 

unculuti:able, whether such lands are in isolated blocks or within cultivated holdings. 

·Generally, barren and unculturable land is associated with infertile soils, heavy downpour, 

inundations by water, sandy soil and intense erosion. 

Table 3.3 Block-wise land use pattern in Koch Bihar district: 2004-05 (Area in hectare) 

Land Not Available Other uncultivated land 
<1:1 

<1:1 <1.> <1:1 Cultivation Excluding Fallow Land -a ..... <1.> ~ <C ..... s:: <C <C "' "' <1:1 til ..!<: ...... 
<1.> ...l ~ s:: "' ~ 

0 <1.> ~ ::0 <1.> .... <1.> 0 
:3: 0 .... ::0 s:: "' <1.> ::: ·o. .D 

05 0 I ;:s <1:1 <1.> <1.> <1.> ..... "' S! <1:1 <1:1 0 
'-'- s:: ...... 

<1.> ;> -a <1:1 ...... s:: ..... f- 0. ..... ;> (/) 
0 '"5 U) G :E s:: ..... "' <1:1 .a 2 til OJ) ::e ;:s <1:1 E u v ;z 0 ;:s ;:s ...£:! .... a: "' '-'- 0 ;:s ·;::::: s 0 '"5 <1:1 -~ u <1.> u z 

rJl s:: u <1.> 0.. 
~ 0 

;::l 0.. 

Mekhliganj 320 3692 544 - 42 882 - 28851 23371 23371 

Haldibari - 4591 - - 60 28 - 14948 10269 10269 

Mathabhanga-I 558 7001 394 140 - 225 - 31860 23542 23059 

· Mathabhanga-II 136 402 - 63 - 667 40 31020 29792 28461 

Sitalkuchi 60 2459 60 225 40 42 351 25856 23321 22210 

Koch Bihar I 81 9073 - 310 49 200 310 37204 27801 27491 

Koch Bihar II 1921 10159 352 100 32 160 30 36805 24111 24081 

Tufanganj- I 214 3508 - - - 2426 564 31636 26052 24597 

Tufanganj- II 1455 4121 - - - 1173 252 25708 18959 18307 

Dinhata I 20 4706 - 97 81 870 - 28585 22811 22811 

Dinhata II - 6179 - 52 - 1000 - 26445 19214 19214 

Sitai - 4895 200 - 401 40 15488 10032 9992 

Total 4765 60786 1540 987 304 8074 1587 334406 266024 253863 

Source: District Statistical Hand Book, Bureau of Applied EconomiCS & Statistics, Govt. of West Bengal 

In Koch Bihar district, the land put to non-agricultural use accounts for 18.18% to 

total geographical area. Land use under this category shows considerable variations within 

the basin ranging from 14.45% to 20.3%. The highest percentage coverage is observed in the 

Torsa -Kaljani-Raidak basin which stretches from north-west to south east part of the district. 

The lowest percentage coverage of the district under this category is observed in Mansai 

basin However, less than 20% of land under this category is noted in the extreme southern 

part of the district in Tista basin. At block level study the maximum land not for agricultural 

use is found in Sitai (31.61%) and the minimum is found in Mathabhanga II block both of 
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them are located in Mansai basin. Two blocks namely Mathabhanga II (1.3%)and Sitalkuchi 

(9.51%) fall in the range of <10% of land under non-agricultural use; Mekhliganj (12.8%), 

Tufanganj I (11.09%), Tufanganj II (16.03%), Dinhata I (16.46%) fall in the range of 10 -

20% of land under non-agricultural use; 20-30% of the total area extent of land under non

agricultural use is observed in Mathabhanga I (21.97%), Koch Bihar I (24.39%), Koch Bihar 

II (27.6%) and Dinhata II (23.37%). The maximum land not available for agricultural use i.e. 

>30% is found in Haldibari (30.71 %) and Sitai (31.61 %) blocks. 

On the other hand, total barren and uncultivable land in the district is accounted for 

0.46 percent (1540 hectares) to total geographical area. This type shows the maximum 

percentage in Tista Basin (1.24%) while the minimum percentage identified in the Torsa

Kaljani-Raidak basin (0.19%). The coverage of barren and uncultivable land in Mansai basin 

is 0.64% to total geographical area. Only 5 blocks namely Mekhliganj (1.89%), Sitai 

(1.29%), Mathabhanga I (1.24%), Koch Bihar II (0.96%) and Sitalkuchi (0.23%) occupy the 

area under barren and uncultivable land. The rest of the blocks do not occupy the land under 

this category. 

3.2.3.3 Other uncultivated land excluding fallow 

3.2.3.3.1 Culturable waste 

This includes land available for cultivation but not taken up for cultivation or 

abandoned after a few years for one reason or the other. Such land may be either fallow or 

covered with shrubs or jungles which are not put to any use. They may be assessed or not 

assessed and may be in isolated blocks or within cultivated holdings. Land once cultivated 

but not cultivated for the last five years or more in succession are also included in this 

category. Land under this category accounts for only 0.30% of the total. Out of the 12 blocks 

of the district, only 7 blocks fall under this category of land. The lowest percentage (0.2%) of 

area under this category is observed in Mathabhanga II and Dinhata II while the highest 

percentage coverage is found in Sitalkuchi (0.87%). 

3.2.3.3.2 Permanent pastures 
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This covers all grazing land whether they are permanent pastures and meadows or 

not. Common grazing land of the villages is included under this category. The total area in 

the district under this category is nominal (0.09%). Proportionately highest area under this 

category among all blocks exists in Haldibari (0.4%) and lowest area exists in Koch Bihar II 

(0.09%). Out of 12 blocks, six blocks occupy permanent pasture. 

3.2.3.3.3 Miscellaneous tree crops 

This category includes all cultivable land which is not included in net area sown but 

is put to some agricultural use. Land under cashewrina tree, thatching grass, bamboo, bushes 

and other groves for fuel etc. which are not included under orchards are included under this 

category. It is estimated that 2.41% of area to total geographical area fall under this category. 

The highest and the lowest percentages of miscellaneous Tree Crops areas are found in 

Tufanganj II (7.67%) and Sitalkuchi (0.16%) respectively. Haldibari, Mathabhanga I, 

Sitalkuchi, Koch Bihar I and Koch Bihar II fall under less than 1.0%. The miscellaneous tree 

Crops with 1.0 - 3.0% to total geographical area is observed in Mathabhanga II and Sitai. 

blocks. 3 - 5% range is found in Mekhliganj, Tufanganj I, Dinhata I and Dinhata II blocks. 

More than 5% area under this category occupy Tufanganj block. 

3.2.3.4 Fallow 

The fallow land is divided into two categories: 

3.2.3.4.1 Current fallow 

The current fallow lands include the land which is not cultivated during current year 

due to a variety of reasons i.e. as phase of rotation, for regarding fertility or due to other 

constraints. 

3.2.3.4.2 Other fallow 

Other fallow includes all lands which are taken up for cultivation but are temporarily 

out of cultivation for a period of not less than one year and not more than five years. The 

reasons for keeping such lands fallow may be one of the following or as a whole i) poverty of 

the cultivators, ii) inadequate supply of water, iii) adverse climate, iv) silting of canals and 
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rivers, v) soil erosion and vi) un-remunerative nature of farming. The maximum coverage of 

fallow land is found in Tufanganj I (1.78%) and the minimum coverage is observed in Koch 

Bihar II (0.08%). There are 7 blocks which show fallow land and the rest 5 blocks do not 

have any coverage of fallow land. 

3.2.3.5 Net sown area 

The net sown area includes land actually under food, cash and other crops and 

orchards. The area sown more than once is being counted only once under category. This is 

the most important indicator of effective utilization of land. The net sown area (NSA) in the 

district in 2004-05 is about 253863 hectares consisting about 75.91% of the total 

geographical area of the district, which is higher than the state average (61.86%). The 

maximum percent of land under this category is found in Mathabhanga II (91.75%) whereas 

the minimum NSA is found in Sitai (64.51 %). Out of 12 blocks of the district, three blocks 

namely Mathabhanga II (91.75%), Sitalkuchi (85.90%), and Mekhliganj (81.01 %) are 

identified as higher coverage of net sown area. The range consisting of 70-80% NSA to 

geographical area is found in Mathabhanga II, Koch Bihar I, Tufanganj I, Dinhata I and 

Dinhata II. The NSA less than 70% to the geographical area identified in Haldibari, Koch 

Bihar II and Sitai blocks. 

3.3 Cropping patterns 

Cropping pattern, also known as agricultural land use pattern, reveals the proportion 

of area under different crops at a particular time period. Therefore, it is dynamic in terms of 

temporal and spatial context. It denotes how intensively the net-cropped area is being used 

for cultivation of different crops. The various factors which generally influence temporal and 

spatial variations of cropping pattern include variability in rainfall and availability of 

agricultural inputs. The principal crops of the district are classified into two broad categories: 

(a) Food crops which includes food grains i.e., cereals and pulses and non-food grains i.e., 

vegetables and spices; (b) Non-food crops which includes fibres, oilseeds, tobacco and other 

miscellaneous crops (Table 3.4 ). 

The cropping pattern of the district is mainly characterized by three major crops 

seasons: pre-monsoon (Zaid crops), monsoon (Kharif crops), winter (Rabi crops) crops. The 
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overall cropping pattern of the district is domina ted by food crops cultivation which accounts 

for 76.28% of the gross cropped area. Out of these, food grains alone occupy 60.23%. Among 

the food grains, paddy (54.49%) occupies the I 51 position in terms of area while wheat ranks 

the next position which covers an area of 3.55%. Other food grains such as pulses, maize, fox 

tai led millets (Kaun) etc . occupy very small proportion in terms of area. On the other hand, 

amongst non-food crops jute (13.32%) is the leading crop followed by oilseeds and tobacco. 

There are significant changes in the cropping pattern of the district during the study period 

( 1980-81 to 2004-05). The present study attempts to identify the spatia-temporal variations of 

principal crops at block level in the Koch Bihar district has been analysed by calculating the 

compound growth rates in order to expound the growth trends of cropping pattern. The 

compound growth rate for the different crops has been calculated by using the following 

formula: 
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Where, r = Compound growth rate; n = No. of years; Pn =Component 
areal strength of the final year and P 0 = Component a real strength of 
the initial year. · 

CHANGING CROPPING PATTERN IN KOCH BIHAR DISTRICT 
(1980-81 to 2004-05) 

- Cereals 

- Pulses 

- Oilseeds 

- cash Crops 

Figure No 3.5 Changing cropping pattern in Koch Bihar district 

3.3.1 Spatio-temporal variations of food crops 

These include a) food grains & b) non-food grains as broad category. Under this 

category fall all cereals, pulses, vegetables, & spices. Food grains play a vital role in the 
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cropping pattern of the district. According to J. Singh (1974), food grains are the basic need 

for human being to rear livelihood as well as fodder for domestic animals. The total area 

under food grains in Koch Bihar district was 60.23% in 2004-05 out of which 58.62% is 

accounted by cereals & the rest 1.61% is under pulses. An increase of 0.82% of area under 

food grains has been recorded during the period of 1980-81 to 2004-05. There are significant 

changes in the cropping pattern of the district during the study period (1980-81 to 2004-05). 

Spatial variation in compound growth rate in different blocks has been grouped into 

following four categories and presented in figure no. 3 .13d. These changes in the cropping 

pattern have been analysed under the headings of temporal and spatial changes in the 

following sections: 

3.3.1.1 Cereals 

Cereals such as paddy (aus, aman, and boro), wheat, maize, fox tailed millet are the 

important cereals of the district. Among them paddy, wheat are the superior crops which are 

grown in highly fertile land whereas the rests minor crops are inferior in nature and survive 

well in infertile land. The area under cereals in the district is accounted by 289769 hectare or 

58.62% to GCA. A nominal change of from 58.1% 58.62% is recorded during the study 

period. Spatial variation in compound growth rate in different blocks has been grouped into 

following four categories and presented in figure no. 3.13a. 

3.3.1.1.1 Paddy 

Paddy is the major staple food in the district. Three types of paddy such as aus 

(Bitari), aman (Haimanti) & boro are grown in the district. About 65.70% of the cropped 

area in the district was under paddy in 1980-81 whereas in 2004-05 it was declined to 54.49%. 

Therefore, the area under paddy in the district as a whole is decreased by 1.20% during the 

study period. 

The spatial distribution of paddy in the district is shown in figure no. 3.7c and 3.7d. 

The paddy is grown in all the blocks of the district. The spatial distribution of paddy 

cultivation in different blocks of the district shows that area under paddy cultivation ranges 

50.83% to 65.60% of the GCA in the year 2004-05. The highest concentration has been 
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recorded in Sitalkuchi block (65.60%) followed by Mathabhanga I (60.75%) while the lowest 

is observed in Mathabhanga II (50.83%). 

During the study period, changes in paddy cultivation in terms of area are identified. 

Out of the 12 blocks comprising of the district only 5 blocks (Mekhliganj, Tufanganj II, 

Sitalkuchi, Tufanganj I, Koch Bihar I and Dinhata II) have shown an increase in compound 

growth rate ranges from 0.17% to 0.93%. The decreasing trend is identified for the other 

blocks with a proportion' of 0.02% to 0.93%. Mathabhanga I block registered a nominal 

negative growth of 0.02%. Therefore, this block shows no substantial change in terms of area 

during this period. However, the maximum negative compound growth is found in Haldibari 

block (-0.93%). Other blocks such as Dinhata I, Koch Bihar II, Sitai, Mathabhanga II show 

negative growth ranging from 0.56% to 0.87%. 

From the above analysis, the area under paddy in the district as a whole is decreased 

by 1.2% during the study period. Spatial variations at the blocks where the increase in area 

observed are attributed to the availability of irrigational facilities and introduction of new 

HYV s while the decrease due to the shifting of cultivation to the other crops (Fig. 3 .12.d). 

3.3.1.1.1.1 A us 

There are two types of Aus paddy, the early & the late. Both are sown on high land, 

the former being scattered over the ground and broadcast in February to March, and reaped in 

May and June; the latter is sown in May and cut in September. In low marshy field the seeds 

of Aus are scattered. This crop is called Bas or Boya. It grows in a considerable depth of 

water, sometimes as much as 4 meters and harvested as at the time of early Aman crop. A us 

crop is one of the Zaid crop. In 1980-81 the share of the Aus crop was 20.94% to the total 

GCA of the district whereas in 2004-05 its share is declined to about 2.84%. The Aus 

cultivation is drastically reduced during the study period with compound negative growth of 

7.04%. 

The highest percentage of Aus paddy was cultivated in Tufanganj II (29.68%) in 

1980-81 while the lowest proportion was 4.39% in Haldibari. Tufanganj II also ranks first 

position in terms of area under Aus paddy (6.31 %) in 2004-05. This has been displayed in 

figures 3.6a and 3.6b. 
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During the study period, the Aus cultivation is drastically reduced to-17.62% to -

2.58% compound growth rates. The compound growth rates of different blocks are identified 

as follows: Sitalkuchi (-2.58%), Mathabhanga I (-4.40%), Tufanganj II (-4.93%), Tufanganj I 

(-5.40%), Sitai ( -5.63%), Sitalkuchi (-5.69%), Dinhata II (-5.91 %) , Koch Bihar II (-6.59%), 

Koch Bihar I (6.76%) , Dinhata (-9.31 %), , Mekhliganj (-11.74%), Koch Bihar II (13.27%), 

Mathabhanga II (-17.62%). The compound growth rate of Aus paddy in Koch Bihar district 

has been diagrammatically represented in figure 3.12a. 

3.3.1.1.1.2 Aman 

A man rice is cultivated as a Kharif crop in the district. There is an early and late crop 

of Aman or Haimanti rice, which is sown either on high or low lands. The seeds of these 

crops are sown in different methods, called Talua or Gachhi and Neocha. In the Talua 

method, which is adopted for the early crop, the land is well ploughed and harrowed in March 

or April; the seeds are then sown broadcast and in the month of June or July, the seedlings 

(Bichhan) are transplanted into the agricultural fields prepared for them. These crops are 

harvested in October to November. The Neocha method is adopted for later Aman crop; the 

transplantation of seedlings in the Neocha method follows in two ways: the first one is 

adopted directly where the seeds are sown after the first fall of rain in May or June, in a piece 

of land worked up into the consistence of mud by repeated plowings and harrowing and the 

seedlings after 35 days to fifty days are transplanted in the month of mid June to mid August. 

In the second method of the above Neocha method is adopted indirectly which is known as 

Balan method. In this method the saplings are transplanted to another land for the period 30 

to 35 days and again these are transplanted to the main agricultural field in late July to early 

September. The crops are harvested in December to January. In 1980-81 the. share of aman 

paddy was 46.89% to G.C.A whereas in 2004-05 its share is 44.44% to G.C.A. The figures 

3.6c and 3.6d demonstrate the block-wise share of aman paddy in Koch Bihar district. 

The area under aman cultivation is increased showing a positive compound growth 

of 0.61% during the study period in the district. A positive growth in aman cultivation is 

observed in all the blocks of the district which ranges from 0.12% to 1.4% during the study 

period. However, the growth rate is not uniform in all the blocks. Spatial variation in 

compound growth rate in different blocks has been grouped into following four categories 

and presented in figure no. 3.12b. 
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i) High growth rate (> 1.1 %) observed in Koch Bihar I and Dinhata II blocks. 

ii) Moderate growth rate (0. 7 to 1.1%) observed in Tufanganj I and Dinhata I blocks. 

iii) Low to moderate growth rate (0.30 to 0.70%) observed in Haldibari, Mathabhanga II, 

Sitalkuchi, Tufanganj II and Sitai blocks. 

' iv) Low compound growth(< 0.3%) observed in Mekhliganj, Mathabhanga I and Koch 

Bihar II blocks. 

3.3.1.1.1.3 Boro 

To meet the acute shortage of food grains the cultivation of Bora, HYVs, was started 

during the late 1970's in the district. It is cultivated depending on the irrigation facilities as a 

winter crop. Bora paddy-is generally sown in the month of January to February and harvested 

in the month of March to April. The share of this crop was very negligible in 1980-81 

accounting for 0.03% to GCA which significantly increased to 7.96% in 2004-05. 

The spatial distribution pattern of Bora paddy shows that all the blocks of the district 

have significant coverage under Bora paddy during the year 2004-05. Mekhliganj (17.42%) 

ranks first in respect of area coverage to GCA in the district while the lowest area under Bora 

paddy is found in Haldibari (0.32% to GCA). The other blocks where the high percentage of 

coverage observed are Tufanganj II (16.10%), Tufanganj I (13.62%). However, out of the 

twelve blocks of the district, 8 blocks show the percentage of area to GCA under Boro paddy 

with lower than the district average. This has been displayed in figure no. 3.7a and 3.7b. 

There is an excellent compound growth of bora crop showing an increase of 

+26.58% during the study period. The spatial variation pattern of bora cultivation in the 

district shows that there is a substantial increase in compound growth rate having< 23% to> 

27%. The highest growth rate (> 20%) is identified in the blocks of Koch Bihar I (22.67%) 

and Dinhata I (20.76%) while the low growth rate (< 10%) is found in Haldibari block 

(3.12%). Other blocks like Sitalkuchi, Koch Bihar II, Tufanganj II and Tufanganj I, Dinhata I 

observe moderately low (10-15%) and moderately high (15-20%) growth rate. Although the 

percentage of area under bora cultivation in 2000-2001 was 18.52%, 5.14% and 1.08% in 

Mathabhanga II, Mathabhanga I and Mekhliganj respectively to the total area under bora 

cultivation of the district, but the compound growth rate is not possible to calculate for these 

blocks due to the lack of bora cultivation during 1980-81. 
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Mekhliganj, Mathabhanga II, Sitalkuchi and Sitai are identified as hundred percent 

growths. This is due to the lack of bora cultivation in the year 1980-81 in these blocks. High 

growth rate i.e. > 27% is found in Tufanganj I, Tufanganj II, and Dinhata II. Moderate high 

growth i.e. 25 to 27% is observed in Mathabhanga I and Koch Bihar I. Moderate low growth 

rate i.e. 23% to 25% is found in Dinhata I and low growth rate is identified in Haldibari and 

Koch Bihar II. The figure 3.12c displayed the block-wise compound growth rate of boro 

paddy in the district. 

3.3.1.1.2 Wheat 

Wheat is the second most important cereal crop in the district and occupies fifth 

positioQ._ in terms of area to total GCA under this crop in the district as a whole. The crop is 

sown broadcast during mid October to November and is harvested mid March to April. It is 

grown as a winter crop in high lands as well as low lands. It accounts for 3.55% to GCA in 

2004-05 while 3.05% area ofthe GCA was under wheat cultivation during the year 1980-81. 

Among all the blocks, Mekhliganj (8.55%) is at the top followed by Koch Bihar II· 

(4.96%), Mathabhanga II (4.01 %) from the point of view of area under wheat cultivation in 

2004-05. On the other hand, area under wheat crop is lowest in Haldibari block (0.68%) 

followed by Sitalkuchi (0.94%) and Sitai (1.9%). This has been displayed in figure no. 3.8a 

and 3.8b. 

The changes in wheat-cultivated area under different blocks are also noticed during 

the study period in the district. The proportionate increase is noted during study period in 

Mekhliganj (2.49%), Koch Bihar II (2.39%), Koch Bihar I (1.92%), Tufanganj I (1.82%), 

Tufanganj II (1.36%), Dinhata I (1.04%), Mathabhanga I (0.93,%), Mathabhanga II (0.89%), 

Dinhata II (0.47%). Only three blocks of the district have recorded negative growth in area 

under wheat cultivation. These are namely Haldibari (- 4.62%), Sitalkuchi (-1.08%), and Sitai 

(- 0.89%). Spatial variation in compound growth rate in different blocks has been grouped 

into following four categories and presented in figure no. 3.13a. 

3.3.1.1.3 Maize 

There were no traces of maize cultivation in 1980-81. However, the cultivation of 

maize has been taking place in these blocks since 2002-2003 and as a result th~re is a 

significant increase in area under maize cultivation in the year 2004-05. 
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The compound growth of maize ranges from 7.55% to 11.6%. In Mekhliganj the 

growth is 11.02%, Koch Bihar 7.55%, in Koch Bihar II 8.94%, in Dinhata I 11.6% and Sitai 

9.19% while district's compound growth rate is 12.33%. There were no trace of maize 

cultivation in 1980-81 and hence, compound rate in the following blocks such as Haldibari, 

Mathabhanga I and Mathabhanga II, Sitalkuchi, Tufanganj I, Tufanganj II and Dinhata II 

cannot be computed. However, the cultivation of maize has been taking place in these blocks 

since 2002-2003 and as a result there is a significant increase in area under maize cultivation 

in the year 2004-05. 

3.3.1.1.4 Pulses 

Among pulses Musuri (Cicer lens); Khesari (Lathyrus sativus), Rabi Kalai, Pea, 

Arahar (Tur, Cajanus cajan), are sown by broadcast method during October-November as 

Rabi crop and harvested in March and April whereas Mung a Kharif crop, is so.wn by 

broadcast during mid June and harvested in October. Pulses are the most important cash 

crops in the district for these crops help the farmers to earn money. Pulses are important 

. foodstuffs not only for people but also for animals as well. The share of these crops in 1980-

81 and 2004-05 accounted for 2.01% and 1.61% respectively in terms of area to GCA. The 

largest area under pulses is observed in Tufanganj II (3.27%) followed by Mathabhanga I 

(2.86%), Koch Bihar I (2.52%). This has been displayed in figure no. 3.8c and 3.8d. 

The compound growth rate of pulses is noted to nominal decline of 0.07% during the 

period in the district. Except Mathabhanga I, Mathabhanga II, Koch Bihar I, Tufanganj II, all 

other blocks of the district show negative compound growth of 0.20 to 1.37%. The highest 

decrease in the area under pulses is observed in Haldibari (-5.26%) followed by Mekhliganj 

(- 2.71 %) whereas maximum positive growth is observed in Mathabhanga II (1.37%), Koch 

Bihar I (1.3%). The declining trend may because ofthe reason that the area under potato and 

other crops increased in these blocks. Spatial variation in compound growth rate in different 

blocks has been grouped into following four categories and presented in figure 3.13b. 

3.3.1.2 Non-cereals 

Of late non-food grains have gained much importance in the agricultural arena of the 

district. The important crops under this category are vegetabl~s (potato,. cauliflower, cabbage, 
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green vegetables etc.) and spices (ginger, chilies, turmeric, onion, garlic etc.). Among the 

different kinds of vegetables, potato and chilies are major cash crops of the district. 

3.3.1.2.1 Potato 

Potato is an important Rabi crop and its cultivation has gained much popularity 

during last 20-25 years. It has now become as one of the most important cash crop in the 

district. The area under this crop in the district during 1980-81 was 0.43% to GCA which has 

been increased to 3.41% in the year 2004-2005. Rapid increase is observed in potato 

cultivation with a compound growth rate of about 9.36% during the period. 

Within the district, the proportion of area under potato cultivation varies. The 

highest percentage area to GCA under potato crop is observed in the year 2004-05 in the 

Koch Bihar II (7.7%) followed by Mekhliganj (6.8%), Mathabhanga II (5.67%), Dinhata I 

(4.33%). The minimum coverage of area under this crop is observed in the Sitai block 

(0.86%). This has been displayed in figures 3.9a and 3.9b. 

The changes in potato cultivation are also significant in all the blocks. The positive 

growth ranges from 4.13% (Haldibari) to 23.06% (Sitai). Moderately low growth rate is 

found in Sitalkuchi (5.49%), Mathabhanga I (5.9%), and Dinhata I (7.75%) while moderately 

high growth rate is observed in Tufanganj I (8.88%), Tufanganj II (8.98%), Mathabhanga II 

(9.10%), Koch Bihar I (9.16%), Mekhliganj (10.62%), Dinhata II (10.8%). Only two blocks 

namely Sitai and Koch Bihar II have recorded very growth in area coverage under potato 

cultivation during this period. This has been displayed in figure 3.13 c. 

3.3.1.2.2 Vegetables 

The area under vegetables during 1980-81 was only 1.56% to GCA and which has 

been substantially increased to 11.07% by the year 2004-05. The highest coverage of area 

under this crop groups was 2.1 7% in Dinhata I and the lowest coverage was in Sitai (0. 7%) 

during the 1980-81 whereas the highest coverage is found in Haldibari block (17 .11%) and 

the lowest is observed in Sitai (6.81%). This has been displayed in figures 3.lla and 3.llb. 

During the study period the compound growth rate of area under vegetables is spectacular 

i.e., 8.68% during the study period. It is also noticed that in all the blocks of the district the 
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increasing trend is observed. The Mekhliganj block shows the growth rate of 7.23% while the 

Mathabhanga II block shows the highest increase of 9.6% of area under vegetables. Spatial 

variation in compound growth rate has been demonstrated in figure 3.14b. 

3.3.1.2.3 Spices 

The total area under all condiments and spices in Koch Bihar district was about 1700 

hectares in 1980-81 and increased to 8772 hectares in 2004-05. Proportionate area under this 

crop in 1980-81 was 0.42% and in 2004-05 it increased to 1.81 %. The highest and the lowest 

area under this crop was 0.67% 0.09% in Haldibari and Sitai during this period respectively. 

In 2004-05, the highest share was 6. 78% in Haldibari and the lowest was found in Sitalkuchi 

(1.16%). (Figures 3.1lc and 3.lld). 

The compound growth of area under spices during the study period is rather 

significant showing an increasing trend of 6. 78% in the district as a whole. Fifty percent of 

the total blocks of the district namely Sitai, Dinhata II, Koch Bihar I, Mathabhanga II, 

Haldibari, Mekhliganj have increased the area under spices higher than the district average 

while fifty percent namely Dinhata I, Koch Bihar II, Mathabhanga I, Tufanganj I , Sitalkuchi 

and Tufanganj II have increased this trend lower than the district average. Spatial variation in 

compound growth rate has been demonstrated in figure 3 .14c. 

3.3.2 Spatio-temporal variations of non-food crops: 

These crops include fibres, oilseeds, drugs & narcotics. The total area under these 

crops in 1980-81 was 19.8% which increased by 23.74% at the end of 2000-2001. 

3.3.2.1 Fibres 

3.3.2.1.1 Jute 

Jute, an important cash & commercial crop in the district, is generally known as 

golden fibre. There are mainly two types of jute namely, Tosha pat (Corchorous olitorious) 

and Des hi pat ( Corchorous kapsulris) are produced widely in the district. It is not only a 

money crop as people earn money by selling jute but also jute stick (locally called as Sinna I 
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Sinta or Patsola ) is also used as fuel for the village people. The share of this crop to GCA 

was 18.16% in 1980-81 and declined to 13.58% in 2004-05. The Olitorious type is broadcast 

in April & May in highland as it is sensitive to inundation and harvest during mid-June to 

mid- July whereas the local variety, Kapsularis type is broadcast in May relatively low-lying 

marshy land, as it is susceptible to inundation, and harvest during mid-July to mid-August. 

The cultivation of jute in the district is widespread, only few blocks have a low proportion of 

area under jute. Otherwise, everywhere the crop shares a significant proportion of the area 

cropped. The spatial variation of area under jute ranges from 3.59% to 20.49%. This has been 

displayed in figure no. 3.9a and 3.9b. 

The compound growth rate of change is - 0.54%. The pattern of change in jute 

cropping in the district is also observed. Except Dinhata II, all the blocks of the district 

observed moderately to low negative growth of- 5.73 to - 0.08%. The maximum decline in 

jute cultivation is observed in Tufanganj II ( -5.73%) whereas Koch Bihar I recorded lowest 

negative growth of -0.08%. In contrast, only Dinhata II recorded the positive growth of 

1.79% during the period of study. Spatial variation in compound growth rate has been 

demonstrated in figure 3 .14a. 

3.3.2.1.2 ~esta 

Mesta is a poor quality fibre crop which takes long period of time for harvesting and 

it is cultivated in barren, infertile land. It has insignificant economic significance and its share 

in 1980:81 was 2.1% to GCA and declined to only 0.85% in 2004-05 with a compound 

negative growth of2.85% in the district. 

3.3.2.2 Oilseeds 

The principal oilseeds grown in the district are mustard and rapeseed, groundnut, 

linseed, niger, til (sesamum) etc. Rapeseed and mustard, important edible oil belonging to the 

Cruciferae family, are divided into four: Brown mustard, locally called Rai, Sarson (yellow 

and brown), Toria and Taramira. The last three are called as rapeseed. Groundnut (Aracis 

hypogaea) also termed as peanut or monkey nut or china badam, having 44- 50% oil content, 

is raised as rain-fed kharif crop. Sesame is locally called Til (Sesamum indicum). It is grown 

as Rabi crop and its oil varies from 46 - 52%. Linseed oil (Linum usitatissimum) is an 

66 



excellent drying agent used in manufacturing paints and varnishes, water proof fabrics. The 

crop is grown in the winter season from September-October to February-March. Oilseeds in 

the district ranks fourth position in terms of area coverage in the year 2004-05 accounting for 

6.21 percent of Gross Cropped Area (GCA). The spatial variation in the share is noticeable, 

ranging from 0.65. to 14.08%. The highest proportion of area under oilseeds in the district is 

occupied by Tufanganj II block (14.08%) in the year 2004-05. 

Other principal oilseeds growing blocks are Tufanganj I (9.86%), Koch Bihar II 

(7.75%), Dinhata I (6.94%), Koch Bihar I (6.56%) and Dinhata II (6.22%). Moderately high 

percentage of area under oilseeds are identified in Mathabhanga I (4.9%), Mathabhanga II 

(4.27%) and Mekhliganj (4.18%). On the other hand, low percentage coverage of areas is 

observed in Sitalkuchi (2.85%), Haldibari (2.29%) and Sitai (0.65%). This has been displayed 

in figure no. 3.10a and 3.10b. 

The compound growth rate of different oilseeds is increased by 4.56% during the 

study period. In all the blocks of the district, there is a positive growth rate under oilseeds 

during the period of study except two blocks namely Haldibari and Sitai. High growth rate is 

identified in Tufanganj II (8.23%), Dinhata I (0.01 %), Dinhata II (6.42%), Mathabhanga I 

(6.03%), Koch Bihar II (5.68%) while lowest positive growth is observed in Mekhliganj 

(2.42%). Moderately high growth is found in Mathabahanga II (4.12%), Koch Bihar I (4.0% 

percent), Sitalkuchi (3.61 %), Tufanganj I (3.39%). The negative growth rate is observed in 

Haldibari (-3.03%) and Sitai (-1.53%). Spatial variation in compound growth rate has been 

demonstrated in figure 3 .13c. 

3.3.2.3 Tobacco 

Tobacco is an important commercial crop falling under the category of Drugs and 

Narcotics. The species Nicolina lobacum and Nicolina ruslica are produced in Koch Bihar 

district which are locally called Jali and Molihari respectively. Low quality tobacco are 

generally used for making Jarda, Hokkah lamak while high quality Jali species are used for 

making Cigar and Churul. In the year 1915, Prince Nityendra narayan rightly mentioned, 

"Tobacco is a principal crop of Koch Bihar ......... " (Koch Bihar District Gazetteer, 1970). 

Although the crop covers only 2. 9% of the GCA of the district, it assumes great significance 

not only for the farmers but also for the district's economy, as it earns considerable revenue 
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COMPOUND GROWTH RATE OF AREA UNDER PRINCIPAL CROPS (1980-81 to 2004-05) 
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through excise and customs duties on tobacco and tobacco products. The area for tobacco 

cultivation is remained same during the study period. However, there is a temporal variation 

in coverage within the period showing both declining as well as increasing trend. The tobacco 

seedlings are transplanted during mid-September to mid-November and leaves are collected 

in the months of March to April. In tobacco cultivation the processes which are followed such 

as sowing, transplanting of seedlings, topping of flowering buds, disbudding of auxiliary 

buds, harvesting of plant, separation of leaves, drying of leaves in the sunlight for one day, 

grading the leaves and finally stored in a dark room. 

However, the spatial variation in tobacco cultivation is observed which shows that 

tobacco cultivation is concentrated mainly in few blocks such as Sitai, Sitalkuchi, Dinhata I, 

Mekhliganj, Mattlabhanga I and Koch Bihar I. The highest coverage of area under tobacco 

cultivation is observed in Sitai (21.62%) followed by Sitalkuchi (6.72%), Mekhliganj 

(5.17%) and Dinhata I (5.02%). The lowest area under tobacco cultivation is in Mathabhanga 

II block (0.17%) in 2004-05. This has been displayed in figures 3.1 Oc and 3.1 Od. 

There is a significant change in compound growth rate of tobacco cultivation at 

block levels during the study period. The hundred percent negative growths are observed in 

Haldibari, Koch Bihar II, Tufanganj I, and Tufanganj II blocks. Other blocks registered 

negative growth rate are Mathabhanga II (- 6.92%), and Mekhliganj (- 0.22%). The tobacco 

dominated blocks show a marginal increase in area coverage are Sitai (0.62%), Dinhata II 

(0.44%), Sitalkuchi (0.34%), Dinhata I (0.2%) and Mathabhanga I (0.11 %). Spatial variation 

in compound growth rate has been demonstrated in figure This has been displayed in figure 

3.14d. 

3.4 Conclusions 

The aus paddy cultivation is drastically reduced during the study period with 

compound negative growth of7.04%. Nominal positive compound growth of0.61% of aman 

crop is identified during the study period. There is an excellent compound growth of boro 

paddy in the district showing an increase of26.58% during the study period. However, the 

compound growth rate is not possible to calculate for these blocks due to the lack of boro 

cultivation during 1980-81. 
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From the above analysis it is clear that the area under paddy cultivation during the 

study period remains more or less same in the district as a whole. In the blocks where the 

increase in area was observed may be attributed to the availability of irrigational facilities and 

introduction of new HYV s while the decrease may be due to the shifting of cultivation to the 

other crops. Hence, the Koch Bihar district is identified as aman paddy crop district. The 

growth trend also indicates that potato and green vegetables has been gaining importance as 

money crops in the agriculture scenario of the district. 
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Table 3.4 

Percentage share of crops to gross cropped area (GCA) 

A us Am an Bora Paddy Wheat Pulses Potato Jute 

o;; II") o;; II") o;; II") o;; II") o;; II") o;; II") II") II") 

0 0 0 0 0 0 00 0 00 0 

0 ..J. 0 ..J. 0 I 0 ..J. I ..J. 0 ..J. 0 ..J. 0 ..J. ~ 0 
00 0 00 0 00 0 00 0 00 0 00 0 00 0 00 0 
0\ 0 0\ 0 0\ 0 0\ 0 0\ 0 0\ 0 0\ 0 0\ 0 - N - N - N - N - N - N - N - N 

22.4 0.77 40.29 33.18 NA 17.42 60.14 51.47 5.89 8.55 2.44 1.01 0.69 6.80 20.73 14.41 

22.61 0.00 46.13 51.27 0.04 0.32 64.09 50.95 2.36 0.68 2.76 0.72 0.38 1.00 23.76 20.74 

15.8 4.31 56.43 48.95 0.03 7.25 70.92 60.75 2.47 2.62 2.46 2.86 0.43 1.51 16.99 11.02 

21.9 0.16 48.15 46.88 NA 3.59 68.87 50.83 3.58 4.01 1.33 1.71 0.72 5.67 21.48 19.39 

I 1.4 5.00 59.38 58.98 NA 1.56 69.19 65.60 1.46 0.94 1.67 0.97 0.35 1.12 17.59 13.40 

18.5 2.38 46.51 46.50 0.03 5.71 64.51 54.78 3.19 3.80 2.43 2.52 0.40 2.66 21.73 15.83 

18.4 0.45 54.60 49.35 0.03 2.99 73.1 I 52.98 3.23 4.96 1.63 1.17 0.45 7.70 16.50 12.84 

27.1 5.05 43.06 39.27 0.07 13.62 69.02 59.03 3.36 3.93 1.45 1.01 0.35 2.18 18.08 10.96 

29.7 6.31 38.61 32.41 0.04 16.10 68.03 56.27 2.77 2.93 3.37 3.27 0.43 2.79 20.31 3.50 

28.6 2.20 40.50 44.35 0.04 6.57 68.49 53.41 2.83 3.25 1.49 1.27 0.76 4.33 16.95 10.25 

23.9 3.30 45.63 40.98 0.04 I 1.36 68.06 55.02 4.68 3.34 1.76 0.97 0.26 2.14 19.60 19.39 

26.6 5.32 36.13 41.73 NA 7.08 61.30 54.63 2.25 1.90 2.03 1.82 0.00 0.86 16.02 9.46 

20.9 2.88 46.89 44.44 0.03 7.96 67.63 55.55 3.20 3.61 2.01 1.64 0.45 3.46 19.03 13.52 

Source: 1. District Statistical Hand Book, Bureau of Applied Economics & Statistics, Govt. of West Bengal 
2. District Agriculture Annual Plan, Principal Agriculture Office, Koch Bihar 
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Oil seeds Tobacco Vegetables Spices 

II") II") - II") o;; II") 
00 0 00 0 00 0 0 
0 ..J. 0 ..J. 0 ..J. 0 ..J. 
00 0 00 0 0() 0 00 0 
0\ 0 0\ 0 0\ 0 0\ 0 - N - N - N - N 

2.8 4.2 6.9 5.2 1.54 6.91 0.29 1.43 

4.9 2.3 0.0 0.0 2.31 17.3 0.72 6.86 

1.3 4.9 3.8 3.3 1.66 11.3 0.47 1.66 

1.7 4.3 1.1 0.2 1.36 12.1 0.36 1.71 

1.4 2.9 7.3 6.7 1.10 7.22 0.59 1.15 

3.3 6.6 2.9 2.2 1.45 10.2 0.26 1.39 

2.3 7.8 0.0 0.0 1.77 I 1.0 0.43 1.46 

5.6 9.9 0.0 0.0 1.91 10.9 0.46 1.55 

2.5 14.1 0.0 0.0 2.02 14.4 0.56 2.07 

1.6 6.9 5.4 5.0 2.19 13.8 0.53 1.54 

1.8 6.2 1.8 1.29 2.21 10.5 0.45 1.51 

0.9 0.7 17.6 21.6 0.72 6.74 0.09 1.92 

2.5 6.3 3.56 2.9 1.69 11.0 0.43 1.80 



Table 3.5 

Changing cropping pattern of Koch Bihar district (gross cropped area in hectare) 

Blocks Area under Cereal in hectare Area under Pulses in hectare Area of Oilseeds in hectare 

1980-81 2004-05 %Change 1980-81 2004-05 %change 1980-81 2004-05 %change 

Mekhliganj 18771 21105 112.43 695.0 350 50.36 800 1455 181.88 

Haldibari 14800 11610 78.45 617.25 160 25.92 1100 510 46.36 

Mathabhanga-1 27852 28140 101.03 935.0 1260 134.76 500 2160 432.00 

Mathabhanga-11 29850 24845 83.23 548.30 770 140.43 700 1920 274.29 

Sitalkuchi 20720 22775 109.92 490.15 330 67.33 400 970 242.50 

Koch Bihar I 28921 33590 116.14 1038.18 1435 138.22 1400 3730 266.43 

Koch Bihar II 33564 30010 89.41 715.12 600 83.90 1000 3980 398.00 

Tufanganj- I 27372 31067 113.50 549.22 495 90.13 2100 4830 230.00 

Tufanganj- II 19741 21520 109.01 940.30 1175 124.96 700 5060 722.86 

Dinhata I 26699 24360 91.24 557.10 530 95.14 610 2890 473.77 

Dinhata II 22837 28770 125.98 552.25 476 86.19 560 3050 544.64 

Sitai 14455 11955 82.70 462.13 380 82.23 200 136 68.00 

Total 285582 289760 I 01.46 8100 7961 98.28 10070 30691 304.78 

Source: 1. District Statistical Hand Book, Bureau of Applied Economics & Statistics, Govt. of West Bengal 
2. District Agriculture Annual Plan, Principal Agriculture Office, Koch Bihar 
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Cash Crops in hectare I 

80-81 04-05 %change 
1 

8260 12095 146.43 

5810 10096 173.77 

8690 12735 146.55 

10140 17601 173.58 

7730 10076 130.35 

11365 18380 161.72 

8680 17021 196.09 

7825 12791 163.46 

6505 8405 129.21 

9565 14611 152.75 

7490 16910 225.77 

7640 8542 111.81 

99700 159266 159.75 



Table 3.6 

Compound growth rate of area in percent of principal crops (1980-1981 to 2004-2005) 

Name ofblocks A us Am an Boro Paddy Wheat Maize Jute 

Mekhliganj -11.74 0.19 ---- 0.17 2.49 11.02 -0.49 

Haldibari NA 0.65 4.93 -0.93 -4.62 0 -0.32 

Mathabhanga-I -4.40 0.12 25.05 -0.02 0.93 0 -1.04 

Mathabhanga-II -17.66 0.33 ----- -0.87 0.89 0 0.02 

Sitalkuchi -2.58 0.66 ----- 0.38 -1.08 0 -0.40 

Koch Bihar I -6.76 1.20 25.57 0.49 1.92 7.55 -0.08 

Koch Bihar II -13.27 0.23 20.69 -0.66 2.39 8.94 -0.37 

Tufanganj- I -5.40 0.81 28.86 0.41 1.82 0 -0.82 

Tufanganj- II -4.93 0.44 28.62 0.26 1.36 0 -5.73 

Dinhata I -9.31 0.85 23.52 -0.56 1.04 11.60 -1.51 

Dinhata II -5.91 1.40 27.78 0.93 0.47 0 1.79 

Sitai -6.44 0.36 ---- -0.80 -0.89 9.19 -2.30 

Total -7.04 0.61 26.58 -0.05 1.32 12.33 -0.54 

Source: 1. District Statistical Hand Book, Bureau of Applied Economics & Statistics, Govt. ofWB 
2. District Agriculture Annual Plan, Principal Agriculture Office, Koch Bihar 
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Potato Pulses Oilseeds 

10.62 -2.71 2A2 

4.13 -5.26 -3.03 
I' 

5.90 1.20 6.03 

9.10 1.37 4.12 

5.49 -1.51 3.61 

9.16 1.30 4.00 

12.70 -0.70 5.68 

8.88 -0.41 3.39 

8.98 0.90 8.23 

7.75 -0.20 6.42 

10.80 -0.59 7.01 

0 -0.78 -1.53 

9.36 -0.07 4.56 

Tobacco Vegetables Spices 

-0.22 7.23 7.59 

- 8.64 9.67 

0.11 8.72 5.90 

-6.92 9.60 6.93 

0.34 8.56 3.41 

-0.06 9.39 8.22 

- 8.26 5.67 

- 8.50 6.25 

- 9.42 6.58 

0.20 8.17 4.89 

0.44 8.40 6.85 

0.62 9.12 12.76 

0.00 8.68 6.78 
--



Chapter IV 

4.0 CROPPING INTENSITY IN KOCH BIHAR DISTRICT 

4.1 Introduction 

Cropping Intensity is defined as the ratio between Net Sown Area (NSA) and Gross 

Cropped Area (GCA), which indiCates the additional percentage share of the area sown more 

than once to NSA (S. Singh, 1967). It is also known as farming intensity. 

4.2 Methodology 

The ratio of gross cropped area (GCA) to net cropped area (NCA) has been used for 

many years as a traditional method of cropping intensity. However, it has some drawbacks, as 

this method does not consider the length of period those lands under cultivation. As the 

maturity periods of different crops are different, this traditional method fails to interpret the 

cropping intensity of the region. For example, a piece of land that is used for two or three 

short duration crops one after the another, and those may together occupy the field for say, 

six or seven months, is counted as two or three hectare whereas a hectare of land occupied by 

one crop for whole year, treated as one hectare. So this traditional method has led to 

misleading about intensity of cropping. 

To apprehend the spatial variation in cropping intensity among the different blocks 

of Koch Bihar district the following two methods (Eq. no. 4.1 and 4.2) have been selected. 

i) Traditional method (as applied by S. Singh, 1967): 

Gross cropped area xlOO/Net sown area ..................................... 4.1 

ii) Alternative method by C.R. Rao and H. C. Brookfield (1977-78): 
n 

lc = L Ag.di+ Acii·dii + ............. Acn.Jln 
i=l Q 

Where, Ic =Cropping intensity index, 
Aci = the area under crop i, 
di = duration of i111 crop in the field, 
Q =Net Sown Area in the areal unit concerned 
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4.2.1 Determinants of cropping intensity 

Intensity of cropping depends on a number of factors, such as: 

i) Nature & fertility of land 

ii) Quality of seeds 

iii) Introduction ofHYVs and its availability 

iv) Availability of irrigation facility &assured supply ofwater 

v) Consumption of fertilisers & green manures 

vi) Timely application of pesticides & insecticides to save the crops 

vii) Population pressure on land 

viii) Marketability of crops 

ix) Attitude of farmers, whether they leave the land to regain the fertility or practice 

double or triple cropping in a year. 

4.3 Temporal variation of cropping intensity 

Cropping intensity of an area often reflects its overall agricultural efficiency. Koch 

Bihar is traditionally agricultural district with a mean cropping intensity of 157 in 1980-81 as 

compare to 139 of the state of West Bengal. Over the past two and a half decades the 

cropping intensity of both Koch Bihar district and West Bengal state increased steadily to 194 

and 177 respectively. However, the year-wise trend of cropping intensity has been tabulated 

in table no. 4.1 and diagrammatically in figure 4.1. The block wise change of cropping 

intensity has been tabulated in table no. 4.2 and diagrammatically in figure 4.2 . 
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Figure 4.1 Trend of cropping intensity in Koch Bihar and West Bengal 
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Table 4.1 
Trend in cropping intensity of Koch Bihar and its comparison with the state of West Bengal 

Koch Bihar District (in 000 ha) West Bengal State (in 000 ha) 
Year Net sown Gross Cropping Gross Net sown Cropping 

area cropped area Intensity cropped area area Intensity 
1980-81 264.44 415.181 157 7661.60 5508.15 139 
1981-82 253.58 420.12 166 7021.60 5509.24 127 
1982-83 254.0 425.65 168 6751.10 5354.59 126 
1983-84 266.73 423.00 159 7369.20 5440.81 135 
1984-85 258.30 429.80 166 7286.40 5515.51 132 
1985-86 254.98 431.12 169 8037.16 5474.39 147 
1986-87 265.7 435.45 164 7750.80 5405.89 143 
1987-88 248.95 406.2 163 7784.60 5510.40 141 
1988-89 259.75 461.6 178 7608.60 5560.85 137 
1989-90 256.25 446.4 174 7854.25 5625.45 140 
1990-91 258.75 422.5 163 8662.28 5463.42 159 
1991-92 246.49 464.3 188 8666.26 5476.88 158 
1992-93 252.70 436.7 173 8540.25 5494.17 155 
1993-94 251.65 430.8 171 8680.49 5459.43 159 
1994-95 248.9 446.06 179 8718.17 5463.59 160 
1995-96 259.0 450.2 174 8972.54 5461.93 164 
1996-97 246.0 460.3 187 9032.94 5463.13 165 
1997-98 249.1 449.8 181 9233.03 5465.06 169 
1998-99 248.07 443.3 179 9309.64 5440.25 171 
1999-00 246.12 443.3 180 9545.36 5471.71 174 
2000-01 264.92 453.6 171 9116.60 5417.38 168 
2001-02 270.03 442.79 164 9778.815 5521.576 177 
2002-03 253.54 477.19 188 9510.423 5354.196 178 
2003-04 257.0 478.62 186 9660.000 5427.672 178 
2004-05 254.16 494.28 194 9522.930 5374.104 177 

Source: i) District Statistical Hand Book, Bureau of Applied Economics & Statistics, and 
ii) Agriculture Annual Plan, Koch Bihar District, Principal Agriculture Office, Govt. of WB. 

4.4 Spatial variations in cropping intensity 

An attempt has been made to assess the block-wise spatial variations of cropping 

intensity of Koch Bihar district for two different base period i.e., 1980-81 and 2004-05 by 

applying both the traditional and alternative methods. 

4.4.1 Traditional methods 

4.4.1.1 Cropping intensity regions (1980-81) 
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By using the traditional formula after S. Singh (1967 & 1994 ), calculation is done 

and a picture of spatial variation in the cropping intensity is obtained. Sitalkuchi is reported to 

have the lowest cropping intensity value of 132.88 and Dinhata II recorded the highest 

cropping intensity value of 245.22. Block- wise cropping intensity in Koch Bihar district has 

been tabulated in table 4.1.Based on the result a worksheet of index scale has been prepared 

to distinguish High, Moderate & Low intensity rating in the blocks and mapped the same. 

The cropping intensity with value above 220 has been classified as high which is 

identified only in Dinhata II. Three blocks namely Haldibari (206.95), Sitai (199.14), and 

Tufanganj I (194.11) have been categorized as moderately high cropping intensity zone. 

Majority ofblocks namely Dinhata I (177.96), Koch Bihar I (183.78), Tufanganj II (187.06), 

Mathabhanga I ( 187.34 ), Koch Bihar II (188. 90) have been identified as the moderate to low 

cropping intensity. Low cropping intensity with values less than 160 has been identified in 

Sitalkuchi (132.88), Mathabhanga II (146.30) and Mekhliganj (154.92). Figure 4.3a and table 

4.2 demonstrates the spatial distribution of cropping intensity in the Koch Bihar district for 

the year 1980-81. 

Table No. 4.2 Block-wise cropping intensity in Koch Bihar district 

1980-81 (in hectare) 2004-05 (in hectare) 

Blocks Net sown 
Gross Cropping Net Gross 

Cropping Change 
cropped intensity sown cropped 

intensity area 
area area area 

Mekhliganj 19010 29450 154.92 23371 35005 149.78 -5.14 
Haldibari 9500 19660 206.95 10269 22376 217.90 10.95 
Mathabhanga-I 20610 38610 187.34 23059 44295 192.09 4.75 
Mathabhanga-II 26460 38710 146.30 28461 45136 158.59 12.29 
Sitalkuchi 21230 28210 132.88 22210 34151 153.76 20.88 
Koch Bihar I 25090 46110 183.78 27491 57135 207.83 24.05 
Koch Bihar II 22340 42200 188.90 24081 51611 214.32 25.42 
Tufanganj- I 20710 40200 194.11 23226 49183 199.96 5.85 
Tufanganj- II 18850 35260 187.06 19678 36160 197.52 10.46 
Dinhata I 20700 36980 179.96 22811 42391 185.84 5.88 
Dinhata II 17780 43600 245.22 19214 49206 256.09 10.87 
Sitai 8120 16170 199.14 9992 21013 210.30 11.16 
Total 230400 415180 180.40 253863 487678 192.10 11.7 .. .. 

Source: i) District Statistical Hand Book, Bureau of Applzed Econom1cs & Stat1st1cs; and 1i) 
Agriculture Annual Plan, Koch Bihar District, Principal Agriculture Office, Govt. of W.B. 
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Figure 4.2 Block-wise trend ofcropping intensity in Koch Bihar district 

4.4.1.2 Cropping Intensity Regions 2004-05 

Figure 4.3b and table 4.2 demonstrates the spatial distribution of cropping intensity 

of different blocks of Koch Bihar district in the year 2004-05. In all blocks of this district 

multiple cropping are often adopted and hence cropping intensity of the district is high 

(192.1 0 percent) . However, for a better understanding of geographical distribution of 

intensity the follow ing cropping intensity zones have been identified: 

• High cropping intensity region with > 220; only Dinhata II block in Koch Bihar 

district. 

• Moderately high cropping intensity region with intensity index between 190 to 220; 

identified in Haldibari, Mathabhanga I, Koch Bihar I & II , Tufanganj I & II and Sitai 

blocks of Koch Bihar district. 

• Moderately low cropping intensity region with intensity index in between 160 to 190; 

identified on ly in Dinhata I block. 

• Low cropping intensity region with intensity index less than 160; recorded m 

Mekhliganj, Mathabhanga II and Sitalkuchi blocks in Koch Bihar district. 
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Mekhliganj is reported to have the lowest cropping intensity value of 149.78 & 

Dinhata II recorded the highest cropping intensity value of 256.09. Block wise cropping 

intensity in Koch Bihar district has been tabulated in table 4. l.Based on the result a 

worksheet of index scale has been prepared to distinguish High, Moderate & Low intensity 

rating in the blocks and mapped the same. 

The intensity having >220 has been classified as high which is concentrated in one 

block namely Dinhata II and the corresponding intensity values is 256.09. The factors 

mentioned above are positively associated for such high degree of Cropping Intensity. 

Maximum numbers of blocks such as Mathabhanga I (192.09), Tufanganj II ( 197.52), 

Tufanganj I (199.96), Koch Bihar 1(207.83), Sitai (210.30), Koch Bihar II (214.32) and 

Haldibari (217.90), have been categorized to mark the moderate high cropping intensity with 

values ranging between 190-220. Only one block namely Dinhata I is identified as the 

moderate low cropping intensity (160-190) with the value of 185.84. Low cropping intensity 

with values < 160 is identified in three blocks namely Mekhliganj (149.78), Sitalkuchi 

(153.76) and Mathabhanga II (158.59). The low level of cropping intensity is due to limited 

availability of water for irrigation, partly infertile sandy soil and greater chances of 

inundation due to flood. 
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Figure 4.4 Block-wise changes in cropping intensity in Koch Bihar district 

Except Mekhliganj (- 5.14%) all blocks attributed to a positive change ranging 

4.75% in Sitalkuchi to 25.42% in Koch Bihar II. These changing values are categorized into 
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five intensity classes. Mekhliganj block experienced negative growth of cropping intensity 

over the period of 1980-81 to 2004-05. Low positive growth (0- 6%) has been observed in 

Mathabhanga I, and Dinhata I. Moderate low growth (6 - 12%) identified in Tufanganj II 

Dinhata II, Haldibari and Sitai blocks. Mathabhanga II show moderate positive growth of 12-

18 percent. High positively growth i.e. > 18% is observed in three blocks such as Sitalkuchi, 

Koch Bihar I and Koch Bihar II (Figure 4.4). 

4.4.2 Alternative method 

C. R. Rao and H.C. Brookfield (1971-72) formulated alternative method for 

assessing cropping intensity where importance of crop duration under field condition has 

been taken into consideration. The longer a crop stays in the field the larger will be the 

inputs of land, labour and irrigation water, intensity of cropping would be the ratio of sum of 

crops area under various crops which are multiplied by duration of the crops in the field to 

the net sown area. These indices give crop months per hectare of net sown area. It is better 

method of cropping intensity than the traditional one (Table 4.3). 

To describe this method of cropping intensity for 12 blocks of Koch Bihar district 

where measure and mapped by choropleth, using data during 1980-81 and 2004-05. Thirteen 

major crops such as aus, aman, bora, wheat, jute, pulses, oilseed, mustard, potato, tobacco, 

vegetables and spices have taken into consideration and these are multiplied by the average 

duration of crops. By summating all figurers for each block, is divided by the net sown area 

of the blocks. 

During 1980-81, the highest cropping intensity is observed in Sitai (12.21%) and 

lowest in Sitalkuchi Block (6.34%). High intensity cropping pattern is mainly concentrated in 

Stai (>12%) and moderate high intensity zone in Haldibari Block (10-12%). These 

concentrations correspond with the densely populated flood plains of Tista and Mansai rivers, 

which either received plenty amount of rainfall or have adequate irrigation facilities or well 

fertile alluviql soil in the above mentioned river basin. Moderate low intensity zone (7-10%) 

is identified in Dinhata II (7.93%), Dinhata I (7.97%), Tufanganj I (8.12%), Mathabhanga I 

(8.41 %), Koch Bihar II (9%) and Koch Bihar I (9.27%). Low intensity of cropping (<7%) is 

observed in Sitalkuchi (6.34%), Mekhliganj (6.61 %), Tufanganj II (6.69%) and Mathabhanga 

II (6.98%). 
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Figure 4.5 Changing pattern of cropping intensity in Koch Bihar district 

Cropping intensity of 2004-05 has also categorised into four classes such as low 

(<10), moderate low (10-12), moderate high (12-14) and high (> 14). During 2004-05, the 

highest cropping intensity is observed in Koch Bihar II (17.13) and lowest in Mekhliganj 

Block (8.57). Area of high intensity cropping pattern is mainly concentrated in Sitai (13.15) 

and moderate high intensity zone in Mathabhanga I (12.55), Koch Bihar (13.30), Haldibari 

(1 3.42) and Tufanganj I ( 13.68). Moderate low intensity zone (I 0-12) is identified in 

Sitalkuchi (10.77), Tufanganj II (11.27), Dinhata I (11.41). Low intensity of cropping (<10) 

is observed in Mekhliganj (8.57) and Mathabhanga II (9 .61 ). Low intensity of cropping is due 

to cropland remain unused for five to seven months throughout the entire district. Insufficient 

rainfall , low irrigation facilities and infertile soil are largely responsible for low intensity. 

4.5 Discussion 

The intensity pattern just described has broad similarities to that produce by the 

traditional index (Surrender Singh ' s method) but intensive comparative study show 

significant difference between the two. Dinhata II for both the study period i.e. 1980-81 and 

2004-05 shows the highest intensity in traditional method whereas Dinhata II along with 

Koch Bihar I and Sitai show highest cropping intensity in alternative method. There were 

three blocks namely Tufanganj I, Sitai and Haldibari identified as moderate high intensity in 

1980-81 whereas only Haldibari block falls under this category in new method. In 2004-05 , 

moderate high intensity areas are Haldibari, Mathabhanga I, Koch Bihar I, Koch Bihar II, 
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Tufanganj I, Tufanganj II and Sitai in traditional method whereas Mathabhanga I, Koch Bihar 

II, Haldibari and Tufanganj I in modern method (Fig. 4.5). 

Table No. 4.3 Cropping intensity (Based on Rao & Brookfield) 

Total area Net Cropping Total area Net Cropping 

Block 
cropped intensity cropped intensity 
area area 

1980-81 2004-05 
Mekhliganj 125739 19010 6.61 200293.5 23371 8.57 
Haldibari 97519.25 9500 10.27 137799.5 10269 13.42 
Mathabhanga-

173426 20610 
8.41 

I 289470 23059 12.55 
Mathabhanga-

184776.5 26460 
6.98 

II 273536 28461 9.61 
Sitalkuchi 134668.25 21230 6.34 239231.5 22210 10.77 
Koch Bihar I 232471.4 25090 9.27 470847.5 27491 17.13 
Koch Bihar II 201157.6 22340 9.00 320364.5 24081 13.30 
Tufanganj- I 168197.1 20710 8.12 317672.5 23226 13.68 
Tufanganj- II 1261645 18850 6.69 221853 19678 11.27 
Dinhata I 165017.5 20700 7.97 260245.5 22811 11.41 
Dinhata II 141072.25 17780 7.93 306374 19214 15.95 
Sitai 99120.65 8120 12.21 131427.5 9992 13.15 
Total 1807330 230400 7.84 3057760 253863 12.04 
Source: Source: i) District Statistical Hand Book, Bureau of Applied Economics & Statistics; 
and ii) Agriculture Annual Plan, Koch Bihar District, Principal Agriculture Office, Govt. of 
WB. 

4.6 Conclusions 

It is observed that the cropping intensity in the district is higher than the state 

average for both the periods of study. In the state, the cropping intensity was 139 and 177 

during the period 1980-81 and 2004-05 respectively. As the district is characterised by no 

industry district of West Bengal, the maximum numbers of people are mainly depended on 

agriculture either directly or indirectly. This high dependency on agricultural pursuits is to be 

considered as one of the higher cropping intensity in the district than the state average. 

It is also clear that during the study period spatial variation at block level is 

observed. It is revealed that there is no change in high cropping intensity region as for both 

the period Dinhata II block ranked the highest cropping intensity (>220) in the district. 
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There were three moderate high cropping intensity blocks namely Tufanganj I, Sitai 

and Haldibari with values 190-220 in the year 1980-81 where as this number increased to 

seven such as Haldibari, Mathabhanga I, Koch Bihar I, Koch Bihar II, Tufanganj I, Tufanganj 

II and Sitai blocks in the year 2004-05. In the year 1980-81, Mathabhanga I, Koch Bihar I, 

Koch Bihar II, Tufanganj I and Dinhata I were in the category of moderate low intensity zone 

( 160-190) while only one block namely Dinhata I is under this category in the year 2004-05 . 

. There are no spatial change in the category of low cropping intensity zone and the 

blocks fall under this category are namely Mekhliganj, Mathabhanga II and Sitalkuchi. 

Hence, it can be mentioned that there are no change in the position of high and low intensity 

zones; but the blocks of moderate high and low intensity zones have altered their position. 
I 
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Chapter V 

5.0 ASSESMENT OF AGRICULTURAL INPUTS AND THEIR IMPACT 

5.1 Introduction 

In the preceding chapters the land use, the cropping pattern and changes therein both 

spatial and temporal aspects have been assessed. However, the modem agricultural inputs 

have a profound influence on agricultural land use. Before examining the impact of these 

inputs, it would be pertinent to have some idea about the agriculture of the region before 

1980-81. The agriculture based on age-old experiences was more common in the district. 

Most of the essentials were indigenous. In the traditional agricultural pattern, single cropping 

was more common than cropping in pure stands. Crop yields were low and fertility was 

maintained by using organic manures like cow dung and composite manures. Transport was 

inadequate and inefficient and mainly by carts and on human shoulder. Marketing facilities 

were almost absent. The role of the Government had largely been limited. Trade too was 

unfavourable and intermediaries made more profits than the cultivators did. As a result, the 

district's agriculture continued to function as the backward sector. However, shortly after 

1980-81 especially with abolition of Jotedari system and introducing land reform system 

throughout the entire state including the district drastic changes started in the district's 

agriculture and these changes may be attributed to introduction of agricultural inputs 

(Mazumder, 1977). 

The inputs include irrigation, agricultural machinery, adoption of improved seeds, 

use of chemical fertilizers, pesticides, agricultural credit/loans etc. These have been 

introduced recently have given rise to many changes in agricultural land use. In order to 

understand these changes the spatial pattern of the agricultural inputs requires to be analyzed. 

5.2 Irrigation 

Water is an essential input for successful agriculture. Water may be available to 

crops in the natural course by rainfall or it may be supplied to agricultural fields artificially 

by human efforts. Assured water supply is one of the conditions most essential for successful 

crop growth, particularly in areas where rainfall is marked by uncertainty and concentrated in 

a certain period. There is no problem of water where it is plentiful and well distributed 
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throughout the year. Further, irrigation itself determines the use of other agricultural inputs. 

As a result, irrigation has become one of the most important inputs in boosting agricultural 

growth. Thus, the expansion of irrigation potential and its optimum utilization occupies a 

high priority in the programme of agricultural development. Various irrigation potentials 

created provide supplementary irrigation during kharif season also. Some of the rabi and 

kharif crops are normally raised with irrigation while some of these crops are raised on 

residual moisture as well as limited irrigation. Vast tracts of agricultural land still depend on 

monsoon rain and thereby hinder the agriculture development in the district. Irrigation 

facilities cover only 24.33% of the district's gross cropped area and only 39% of the net 

cropped area is under irrigation in the year 2004-05 which is lower than the state average of 

59.21%. As there is no major irrigation projects, cultivators mainly depend on minor 

irrigation schemes. The existing sources of irrigation in the district are private tanks and 

wells, deep tube wells, shallow tube wells and river lift pumps. 

Table 5.1 Trend in irrigation potential in Koch Bihar district (1980-81 to 2004-05) · 

Years 
Net sown area Gross cropped Gross Irrigated % ofNSA to % ofGIA to 

(,000 ha) area (,000 ha) area (,000 ha) GCA GCA 
1980-81 264.44 415.181 7.00 62.08 1.69 
1981-82 253.58 420.12 10.50 60.36 2.50 
1982-83 254.0 425.65 14.90 59.67 3.50 
1983-84 266.73 423.00 12.10 63.06 2.86 
1984-85 258.30 429.80 13.40 60.10 3.12 
1985-86 254.98 431.12 14.10 59.14 3.27 
1986-87 265.7 435.45 I 5.10 61.02 3.47 
1987-88 248.95 406.2 12.92 61.29 3.18 
1988-89 259.75 461.6 22.66 56.27 4.91 
1989-90 256.25 446.4 21.93 57.40 4.91 
1990-91 258.75 422.5 23.49 61.24 5.56 
1991-92 246.49 464.3 25.81 53.09 5.56 
1992-93 252.70 436.7 24.85 57.87 5.69 
1993-94 251.65 430.8 23.81 58.41 5.53 
1994-95 248.9 . 446.06 25.93 55.80 5.81 
1995-96 259.0 450.2 25.93 57.53 5.76 
1996-97 246.0 460.3 26.37 53.44 5.73 
1997-98 249.1 449.8 43.35 55.38 9.64 
1998-99 248.07 443.3 58.89 55.96 13.28 
1999-00 246.12 443.3 60.29 55.52 13.60 
2000-01 264.92 453.6 64.78 58.40 14.28 
2001-02 270.03 442.79 74.9 60.98 16.92 
2002-03 253.54 477.19 75.33 53.13 15.79 
2003-04 257.0 478.62 97.55 53.70 20.38 
2004-05 254.16 494.28 99.16 51.42 20.06 

Source: District Statistical Hand Book, Koch Brhar. 
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Figure No. 5.1 Growth of irrigation potential in Koch Bihar district 

The growth of irrigation potential in Koch Bihar district has been depicted in figure 

5 .I. It is observed that after a sluggish state of growth in 1980s and first half of 1990s, the 

district registered steady growth since 1995 onwards. 

Table 5.2 Block-wise irrigated area in Koch Bihar district (2004-05) 

Blocks 
Irrigated Gross cropped Net cropped o/o ofGIA o/o ofGIA 
area (ha) area (ha) area (ha) toGCA to NCA 

Mekhliganj 8098 35005 23371 23.13 34.65 
Haldibari 4077 22376 10269 18.22 39.70 
Mathabhanga I 8572 44295 23059 19.35 37.17 
Mathabhanga II 11091 45 136 28461 24.57 38.97 
Sitalkuchi 4856 34151 22210 14.22 21.86 
Koch Bihar I 10348 57135 27491 18.11 37.64 
Koch Bihar II 10974 51611 24081 21 .26 45 .57 
Tufanganj I 11059 49183 23226 22.49 47.61 
Tufanganj II 971 3 36160 19678 26.86 49.36 
Dinhata I 8180 42391 22811 19.30 35 .86 
Dinhata II 6973 49206 19214 14.17 36.29 
Sitai 5222 2 101 3 9992 24.85 52.26 
Total 99163 487678 253863 20.33 39.06 . . 
Source: D1stnct Stati stical Hand Book, Koch B1har. 
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Trends of gross irrigated area in respect of gross cropped area 
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Figure 5.2 Growth of Gross Irrigated Area (GIA) in respect of Gross Cropped Area (GCA) 

The proportion of gross irrigated area (GIA) to gross cropped area (GCA) varies 

considerably in different blocks ofthe district (Fig. 5.3a & 5.3b). This has been shown on the 

maps as below. The highest proportion of percentage of gross irrigated area to gross cropped 

area is occupied by the Tufanganj II (26 .86%) block while the lowest proportion of 

percentage of gross irrigated area to gross cropped area is found in Dinhata II ( 14.17%) 

block. Out of twelve blocks, only six blocks rank above the district average while the 

remaining six blocks rank below the district average of percentage of gross irrigated area to 

gross cropped area. Hence, half of the total blocks show proportion of gross irrigated area 

higher than district average whi le the remaining half show proportion of gross irrigated area 

lower than the district average. In the former blocks irrigated area has been considerably 

increased during the last two decades. 
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Figure 5.4 Block wise irrigation potential in Koch Bihar district in 2004-05 
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Therefore, irrigation is a major lacuna to enhance the productivity of different crops 

in the district. Because only 39% of the net cropped area (99163 hectare) and 24.33% of 

GCA have been brought under irrigation up to 2004-05. There are some irrigation projects 

nearing completion which will cover another 2000 to 2500 hectares area but still now, a 

remarkable portion of land about 75000 hectare remain fallow or used for such crops which 

give low return to the farmers in rabi season mainly due to lack of irrigation facilities. 

l\IODES OF IRRIGATION IN KOCHBtHAR DISTRICT 
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Figure No. 5.5 Sources of different modes of irrigation in the district map 

It is interesting to note that shallow tube well alone contributes 74% of total irrigated 

area in Koch Bihar district. In spite of continued government' s efforts, the private owned 

STWs still contribute the largest share of38% ofthe total irrigated area in Koch Bihar district 

followed by STWs installed by Agri-irrigation department with 22% and STWs installed by 

Zilla Parisad with 14% of the total. Canal contributes only 1% and tank, river lift irrigation 

and deep tube well contributes 3% each respectively (Figure 5.5). 
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5.6 Block-wise di stribution of different modes of irrigation in the district 
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The figure 5.6 depicts the distribution of different modes of irrigation in Koch Bihar 

district. It is interesting to note that tank irrigation method is still occupy a significant 

position only in Koch Bihar II and in Tufanganj I blocks. While deep tube well is significant 

in Dinhata I block. The other modes of irrigation are more-or-less evenly distributed in most 

of the blocks in Koch Bihar district. 

Table 5.3 Area (in hectare) irrigated by different sources in the district (2004-05) 
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Mekhliganj 50 39 240 140 1748 2000 1600 1253 1028 
Haldibari 147 15 56 140 948 760 880 135 996 
Mathabhanga-1 100 4 320 80 2948 2780 1300 40 1000 
Mathabhanga-11 120 15 344 140 3916 4040 1440 16 1060 
Sitalkuchi 115 40 248 200 280 1980 1000 13 980 
Koch Bihar I 100 15 328 460 2060 5360 800 25 1200 
Koch Bihar II 25 1245 320 360 2472 3700 1600 12 1240 
Tufanganj- I 45 1128 240 220 816 5000 1400 10 2200 
Tufanganj- II 25 21 192 280 3952 3000 1440 3 800 
Dinhata I 75 72 480 720 608 4000 600 5 1620 
Dinhata II 20 3 312 360 612 3400 900 6 1360 
Sitai 2 45 152 100 1300 1600 816 7 1200 

Total 824 2642 3232 3200 21660 37620 13776 1525 14684 
Source: District Statistical Hand Book, Bureau of Applied Economics and Statistzcs, Govt. of W.B. 
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5.7 Correlation between GIA and GCA 
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The relationship between gross cropped area (GCA) and gross irrigated area (GIA) 

of the district has been computed by scatter diagram. In these two varibles GIA is the 
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independent variable and GCA is the dependent variable. These are plotted against X (GIA) 

and Y (GCA). The result shows rath~r weak positive relation among the two parameters as 

the R
2 

value 0.569 which means that only 56.9 percent of the total variations in Y is being 

explained by the respective independent parameter and the remaining 43.1 percent variations 

remain unexplained. The linear relationship has been demonstrates by y = 0.574+422.9.X 

(Fig. 5.7). 

5.3 Fertiliser 

Fertilisers are basic inputs used in agriculture for increasing productivity. Fertilisers 

being the most important input for increasing productivity of crops contributed 56% of the 

additional food grains production in the post green revolution period in the country. Two 

kinds of fertilizers are commonly used in Koch Bihar district namely, chemical fertilizer and 

organic/bio-fertiliser. 

5.3.1 Chemical Fertiliser 

Prior to 1951, the use of chemical fertilizers was almost unknown to the farmers and 

it is only from the late seventies that the use of chemical fertiliser in agriculture was started. 

The majority of the farmers of the district used only organic manures (mainly cow dung) in 

their agricultural fields to produce the crops. Besides, for providing the required needs of 

plants, the higher dose of cow dung on un-irrigated lands helps the soil in retaining the 

moisture. However, with the introduction HYVs, the use of chemical fertilizers increased 

from 6805 kg in 1980-8 J (16.39 kg/ha) to 27584 kg in 1988-1989 (56.20 kg/ha) and 78.00 

kg/ha in 1990-91and 58000 tons in 2000-2001and and 72600 tons (146.87 kg/hectare) in 

2004-05. Since the entire cultivable land has already been brought under cultivation and there 

is practically no scope· for bringing any new areas under plough, further increase in 

productivity of different crops can be achieved only by multiple- cropping. This is largely 

dependent on trio of the basic inputs i.e. HYV seeds, irrigation and chemical fertilizers. 

During the period of twenty five years of study, the use of chemical fertilizers in the 

agricultural fields has been identified almost six times increase. The consumption ofNitrogen 

(N), Phosphorus (P), Potassium (K) and their total amount for different years in the Koch 

Bihar district are presented in the figure 5.8. It is evident that still the use of chemical 
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fertilisers in the districts is at a lower level in comparison with the other districts of West 

Bengal. 

Table 5.4 Growth of fertiliser consumption in Agriculture in Koch Bihar district 

Year Nitrogen in Kg Phosphorous in Kg Potassium in Kg Total in Kg 
1980-81 3164 2001 1640 6805 
1981-82 3342 2086 1090 6518 
1982-83 3874 2705 2130 8709 
1983-84 6395 3370 2537 12302 
1984-85 6690 3986 2960 13636 
1985-86 7770 3772 2863 14405 
1986-87 9567 5037 3583 18187 
1987-88 12755 5519 3893 22167 
1988-89 14335 7714 5535 27584 
1989-90 15500 8500 5400 29400 
1990-91 17400 9600 6000 33000 
1991-92 17800 9100 6700 33600 
1992-93 19400 9600 3400 32400 
1993-94 19000 8000 5200 32200 
1994-95 20300 7700 5300 33300 
1995-96 24600 7500 6200 38300 
1996-97 25100 10800 6700 42600 
1997-98 26500 13900 7300 47700 
I 998-99 28100 16500 8900 53500 
1999-00 31300 19500 10600 61400 
2000-01 30100 17700 10200 58000 
2001-02 31800 19800 13000 64600 
2002-03 31800 19800 13000 64600 
2003-04 32700 18500 11700 62900 
2004-05 35356 20518 14259 70133 

The consumption of fertiliser shows steady increase over the period from 1980-81 to 

2004-05 mainly because of the modem application of agricultural practices by the farmers in 

the district. However, there is a block-wise variation in the consumption pattern of fertiliser 

used by the farmers. During the study period, the district has observed an increase of about 

439.96, 420.84 and 346.41% in per hectare consumption of N, P and K respectively Fig. 

5.12a). In case ofN, the highest increase is observed in Haldibari block (636.96%) followed 

by Tufanganj I (624.01 %), Tufanganj II (618.73%) and Koch Bihar II (612.70%) while the 

lowest in per hectare consumption of N is observed Mekhliganj Block (160.88%). All the 

blocks have shown an increase of per hectare consumption during the study period). Out of 

12 blocks, 7 blocks namely Haldibari (636.96%), Tufanganj I (624.01%), Tufanganj II 

(618.73%), Koch Bihar I (612.70%), Sitai (585.05%), Sitalkuchi (584.35%) and Dinhata I 
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Figure 5.8 Trend in fertilizer consumption in Koch Bihar district 

( 443.98%) are observed the rate of increase higher than the district average while the 

remaining five blocks namely Koch Bihar I (358.01%) Mathabhanga I (351.10%), 

Mathabhanga II (323.41%), Dinhata II (255.82%) and Mekhliganj (160.88%) are observed 

the rate of increase lower than the district average (Fig. 5.9 & Fig. 5.12b). 
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Figure 5.9 Block-wise trends in Nitrogen consumption 

In the case of Phosphorous (P) the highest increase in per hectare consumption of P 

is identified in Koch Bihar I (586.28%), followed by Tufanganj II (585 .56%), Koch Bihar II 

(584.13%). The lowest rate of increase in per hectare consumption is identified in Haldibari 

(24 1.90%) block. Out of 12 blocks, 5 blocks in the district attained the rate of increase higher 
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than the district average while 7 blocks namely Sitai (429.46%), Dinhata I (425.02%), 

Mathabhanga II (411.25%), Mekhliganj (3 89.02%), Mathabhanga I (364.53%), Dinhata II 

(253.58%) and Haldibari (241.90%). Therefore, the use ofP in Koch Bihar district was 7.97 

kg/hectare of GCA which increased to 41 .51 kg/hectare showing a spectacular increase of 

420.84% during the study period (Fig. 5.10 & Fig. 5.12c). 
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Figure 5.10 Block-wise trends in Phosphorous consumption 

In consumption of potassium (K), Sitai (479.13%), Dinhata (439.73%), 

Mathabhanga I (427.23%), Mathabhanga II (396.78%), Koch Bihar I (375 .85%) and 

Tufanganj II (370.84%) have been identified higher rate of increase than the district average 

whi le Sitalkuchi (265.69%), Mekhliganj (266.82%), Dinhata II (275.14%), Koch Bihar I 

(309.1 %), Tufanganj I (31 0.98%), and Haldibari (320.9%) have shown lower than the district 

average (Fig.5.11). In Koch Bihar district as a whole the increase of per hectare total 

consumption of chemical fertilizer increase by (412.61%) (Fig.5.12d). The change in total 

consumption of chemical fertilizer at block level reveals that Koch Bihar I is identified as the 

maximum increase while the Mekhliganj is observed the lowest increase in per hectare. These 

indicate that the farmers of the district are gradually using the chemical fertiliser in their 

agricultural field to raise the crop productivity. It can be concluded that: 

(i) The highest increase in Nitrogen(N) consumption in Haldibari block due to the 

facts that the farmers of this block cultivate green vegetables crops as well as 

seasonal crops. 
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(ii) In the case of phosphorus (P) the higher rate of increase during this period is 

mainly because of the farmers practicing potato cultivation throughout the 

district which requires more of this nutrient. 

(iii) The increase of consumption of Potassium(K) per hectare in the district is due to 

the reasons that the potash requiring crops like potato and green vegetables have 

become more popular among the farmers. However, the low utilization of 

fertilizers in some blocks can be explained by the facts that the better fertiliser 

response needs timely and adequate irrigation facilities and the district is not 

well irrigated. The other factors can be identified as lack of storage facilities, 

proper marketing, transport bottlenecks and lack of faith. 
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Figure 5.11 Block-wise trends in Potassium consumption 

Table 5.5 Block-wise consumption pattern of chemical fertilisers in Koch Bihar 

Blocks 
Nitrogen in Kg Phosphorous in Kg Potassium in Kg Total in Kg 

1980-81 2004-05 1980-8 1 2004-05 1980-81 2004-05 1980-81 2004-05 

Mekhliganj 467 1486 283 1688 213 953 963 4127 
Haldibari 468 3438 294 1002 230 965 992 5405 
Mathabhanga I 554 2903 303 1635 225 1378 1082 59 16 
Mathabhanga II 574 2646 318 1770 257 1390 1149 5806 
Sitalkuchi 351 2788 265 1537 225 955 841 5280 
Koch Bihar I 455 2897 270 2468 225 1226 950 6591 
Koch Bihar II 455 3792 270 2160 225 1252 950 7204 
Tufanganj I 400 3750 295 1965 230 1224 925 6939 
Tufanganj II 350 3243 210 1856 200 1214 760 6313 
Dinhata I 553 3349 303 1771 230 1382 1086 6502 
Dinhata II 573 3180 303 1671 235 1375 1111 6226 
Sitai 300 1884 205 995 178 945 683 3824 
Total 5500 35356 3309 20518 2683 14259 11492 70133 

Source: District Agricultural Annual Plan, Office of the Princzpal Agrzculture Officer, Govt.of WB. 
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5.3.2 Organic and Rio-fertiliser 

Application of organic manure in agriculture in Koch Bihar district has been 

assessed based on the data available for 3 years (2003-2006). FLM, Cow dung, Oil Cake, 

Vermi-compost and Green Manure are the major types of organic fertilizers applied in Koch 

Bihar district. Cow dung is the largest form of bio-fertiliser has been found to be slightly 

decreasing in terms of use from 150000 in 2003-04 to 145000 MT in 2005-06. Accordingly, 

the cultivated area covered by Cow dung has been decreased from 18750 in 2003-04 to 

18125 hectare in 2005-06. It is also interesting to note that the use of cow dung as bio-
r 

fertiliser has been decreased from 85% in 2003-04 to 80% 2005-06. 

FYM is another form of bio-fertiliser used in agriculture in Koch Bihar district that 

shows positive growth over the study period. In the year 2003-04, 115500 metric ton FYM 

was used as bio-fertiliser which has been further increased to 117500 metric ton during the 

period 2005-06. Similarly the covered has also been increased from 14438 hectare in 2003-04 

to 14625 hectare in the year 2005-06. It noteworthy to mention that the percentage farmer 

used FYM as bio-fertiliser in Koch Bihar district has increased from 85 percent to 90 percent 

between the periods 2003-04 to 2005-06. The importance of oil cake as bio-fertiliser is 

gradually decreasing from 1500 metric ton in 2003-04 to 1000 metric ton in 2005-06 and area 

covered has also been decreased from 3000 to 2000 hectare during the periods. In contrast, 

the use of vermin compost as bio-fertiliser has been increased from 450 metric ton in 2003-04 

to 675 metric ton in 2005-06. The cultivated area cover by vermin compost has also been 

increased from 2250 hectare in 2005-04 to 3375 hectare in 2005-06. Green manure is another 

common form of bio-fertiliser used in Koch Bihar district which shows slight increase of its 

use i.e., 30100 metric ton in 2003-04 to 30500 metric ton in 2005-06. Green manure covered 

24590 hectare arable in 2003-04 which ~as further increased to 25000 hectare by the year 

2005-06. 

Table 5.6 Bio-fertiliser consumption in Koch Bihar district 

Type of Input Quantity Used (Tones) % of Area covered (hectare) % Farmer used Bio-fertiliser 
2003-4 2004-5 2005-6 2003-4 2004-5 2005-6 2003-4 2004-5 2005-6 

FYM 115500 117000 117500 14438 14625 14688 85 90 90 
Cow dung 150000 140000 145000 18750 17500 18125 85 80 80 
Oil Cake 1500 1050 1000 3000 2100 2000 20 20 20 
Vermi-compost 450 600 675 2250 3000 3375 10 10 10 
GM 30100 30000 30500 24675 24590 25000 35 30 30 

District Agricultural Annual Plan, Office of the Principal Agriculture Officer, Government ofWB 
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5.4 Agricultural mechanisation 

Agricultural implements and machinery are a crucial input for efficient and timely 

agricultural operations facilitating multiple cropping and thereby increasing production. 

Therefore, promotion of farm mechanization has been considered essential for increasing 

agricultural production, minimizing the drudgery associated with farm operations and 

removing socio-economic disparity amorig the farmers. 

The success of agriculture largely depends upon the type of implements used by the 

farmers. The agricultural implements used by the cultivators of the district are simple and not 

as efficient as the improved ones. The following agricultural implements have been used in 

Koch Bihar district (District Statistical Hand Book, 2004-05): 

i) Manually operated implements include seed cum fertiliser drill, seed drill, chaff 

cutter, thresher, disc harrow, wheel hoe. 

ii) Animal operated implements i.e., seed cum fertiliser drill, seed drill, leveler Disc 

harrow, sugarcane crusher, wooden plough, steel plough, wetland puddler, animal 

cart and ghanies. 

iii) Plant protection equipments include sprayer (Duster manual and power); diesel and 

electric pump-set. 

iv) Tractor and other power operated implements i.e., seed cum fertiliser drill, chaff 

cutter, thresher for paddy and wheat, leveler, disc harrow, sugarcane crusher, maize 

sheller, tractor, trailer, mould board plough, power tiller, reaper, potato digger. 

v) Poultry equipment includes incubator and brooder. 

vi) Horticultural hand tools, power tools. 

Figure 5.12 and table 5.5 depicts the use of various agricultural implements in 

different blocks of Koch Bihar district. On the average, there are 430 wooden ploughs per 

10000 farmers while only 1 0 steel plough per 1 0000 farmers in the district. The density of 

wooden plough used in agriculture is 33 per sq. km. which is higher than the state average 

(21 per sq. km). Every 10000 farmers have 14 wheel hoes and 33 chaff cutters operated 

manually. It is observed that the farmers of the district have to share some of their 

agricultural implements with others which indicate that they do not possess the implements 

individually, but they borrow or lend on exchange basis. 
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The number of modern implements like agricultural tractor and agricultural power 

tiller are insignificant, although the numbers have been increased marginally during the last 

two decades. It is noted that every 10000 farmers possess only 2 and 1 agricultural tractor and 

agricultural power tiller respectively. On the other hand, every 10000 farmers have 51 

manually operated sprayer duster. There is a significant increase in the diesel pump sets 

which accounts for every 10000 farmers having 67 machines. It is needless to say that all 

such modern implements like agricultural tractors, diesel pump sets, electric pump sets, and 

sprayer dusters are mostly owned by rich farmers in the district. 
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Figure 5.13 Block-wise distribution of agricultural implements 

However, spatial differences in the use of modern implements are observed in the 

district. It is further identified that the use of modern agricultural implements has increased 

during the study period. The use of agricultural implements also changes on account of 

changing socio-economic status of farmers linked with the changing cropping pattern. 

There is an urgent need to mechanise the agricultural operations so that wastage of 

labour force is avoided and farming is made convenient and efficient. However, despite 

progressive increase in the use of agricultural machines, its sustainable benefits towards 

agricultural development have remained confined to the rich farmers . The role of modern 
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agricultural implements on crops from tillage to post harvest operation has much bearing in 

respect of production aspects of different agricultural crops. Use of Improved Agricultural 

Implements is essential to complete the agricultural operation quickly to reduce the cost of 

production in multiple cropping system of the district. 

Table 5.7 Agricultural implements and machinery in Koch Bihar district (2004-05) 

Blocks Manually Animal Plant Power Horticulture 
operated operated protection operated tools 

Mekhliganj 29 7040 0 1 2 
Haldibari 0 18602 4375 45 0 
Mathabhanga-I 5 24672 1901 56 6 
Mathabhanga-II 1644 19293 4087 65 0 
Sitalkuchi 327 13024 893 60 0 
Koch Bihar I 10 7303 1670 23 1 
Koch Bihar II 1846 19414 4761 359 0 
Tufanganj- I 6 4623 25 43 0 
Tufanganj- II 2439 20654 3791 23 0 
Dinl1ata I 3588 24841 3873 235 3 
Dinhata II 4130 22522 3688 183 0 
Sitai 2 9362 2022 18 0 
Total 14026 191350 31086 1111 12 

Source: Statistical Hand Book, Koch Bihar district, 2004-05 

5.5 Use of high yielding variety (HYV) seeds 

HYV seeds favour the most wide spread tendency towards higher yield per hectare. 

It has been known from the official source that the HYV Programme was taken up in the Koch 

Bihar district in the year of1968-69. During the third five year plan 15 seed farms were set up 

in the district. Farmers came forward to adopt this new method, only in case of paddy and 

wheat. But this did not make any headway at the beginning. The amazing results of high 

yields in the other districts of the state inspired the farmers of the study area and after years of 

persuasion they were finally convinced to adopt this new method. It is only after 1981-82 that 

the cropping pattern underwent a distinct change with the introduction of short duration high 

yielding variety of paddy. The area covered by HYV paddy in different years is presented in 

the Table No.5.8 

It is clear from the table given below that the total area brought under HYV paddy 

crop by the end of 1980-81 was 114.22 thousand hectares which increased to 302.6 thousand 
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hectares by the end of2004-05 (Fig.5.15a, 5.15b, 5.15c,5.15d) and the targets laid down since 

the introduction ofthese programmes were fully achieved. 

GROWTH OF HYV SEEDS IN DIFFERENT BLOCKS OF 
. l(.OC'HB.IL.W. DISTRICT (1980-81 tO 2004-0~) 

• Aus 

• Aman 

• Boro 

Figure 5.14 Trends in HYV seeds use in different blocks 

Table 5.8 Area and compound growth in HYVs paddy crop in Koch Bihar district 

Blocks Aus (Area '00 hec.) Aman (Area '00 hec.) Boro (Area ' 00 hec) 
1980-81 2004-05 1980-81 2004-05 1980-81 2004-05 

Mekhliganj 16.5 51.0 45.0 176.0 0.05 3.6 
Haldibari 8.2 33.0 17.0 126.0 0.02 1.6 
Mathabhanga-1 42.5 54.5 74.0 176.0 0.10 19.6 
Mathabhanga-11 25 60.0 58.0 186.0 0.08 20.7 
Sitalkuchi 40.5 30.0 53.0 181.0 0.02 29.6 
Koch Bihar I 16 85.0 40.0 186.0 0.15 31.8 
Koch Bihar II 12 126.0 99.0 166.0 0.15 10.6 
Tufanganj- I 27 110.0 87.0 170.0 0.22 46.1 
Tufanganj- II 22.5 71.0 49.0 152.0 0.18 14.2 
Dinhata I 41 96.0 40.0 171.0 0.08 34.0 
Dinhata II 32 81.0 58.0 180.0 0.13 43.7 
Sitai 15 47.5 30.0 106.0 0.02 28.3 
Total 298.2 845.0 650.0 1976.0 1.20 28.4 

Source: Dzstrzct Agncultural Annual Plan, Office of the Prmczpal Agrzculture Officer, Government of 
WB. 
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5.6 Agricultural credit facilities 

Credit is the most crucial input in all agricultural development programmes. The 

other inputs viz., technology, HYV seeds, fertilizers, pesticides, irrigation water and 

machinery- all depend on the availability of credit" (RN Chopra, R.N.). There are some 

peculiarities common in agriculture like uncertainty in production, risk factor, lower returns 

and limited scope for improvement. Hence, majority of Indians farmers cannot support their 

agricultural practices by using own resources. As a result, farmers are bound to depend on 

agricultural credit which they often collect from banks, co-operatives societies and 

moneylenders. In order to support the farmers a sound agricultural base and better returns, 

they must be provided with sufficient and timely credit facilities for modem inputs like 

fertilizers, improved seeds, modem ·agricultural implements. Most of the farmers of the 

district are mainly small and marginal farmers. In earlier times, mahajan (moneylender) was 

the chief source of money at a higher rate of interest to the farmers. Recently the situation is 

changing. Farmers are often used to borrow from co-operative societies or banks. 
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• Farmers covered under Credit • Farmers Not covered under Credit 

Figure 5.16 Block-wise distribution of credit facilities 

There are 117 credit institutions which include four Central Co-operative banks, one 

Land Development bank, forty-six Regional Rural banks, sixty Commercial banks, one 

WBFC and one Jalpaiguri Central Co-operative bank in Koch Bihar district. The Central 
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Govt. and the State Govt. both have taken some initiatives to provide agricultural credit to the 

farmers through said institutions. The following are the major initiatives: 

• to augment the flow of credit adequately and timely from the financial institutions to 

the small and marginal, recorded bargaders and the members of self help groups; 

• to strive for enrolment of rural peasants as members of co-operatives; 

• to cover all farming families of the district under Kishan Credit Card scheme & 

• to extend social security as outlined in crop insurance. 

Table 5.9 Block wise distribution of agro-financial institutions in Koch Bihar district 

Blocks Co-operative Banks Land Development Nationalised Banks Regional Rural 
Banks Banks 

Branch Credit in Branch Credit in Branch Credit in Branch Credit in 
Lakh Rs Lakh Rs Lakh Rs Lakh Rs 

Mekhliganj 0 106.00 0 13.75 3 679.76 2 186.24 
Haldibari 0 16.00 0 21.82 3 549.27 3 141.72 
Mathabhanga I 1 149.00 0 11.66 4 318.00 1 131.94 
Mathabhanga 0 202.00 0 79.13 3 760.06 4 258.I2 
II 
Sitalkuchi 0 199.00 0 53.82 5 774.37 4 249.48 
Koch Bihar I I 392.I2 I I93.49 7 8I7.25 5 298.20 
Koch Bihar II 0 620.11 0 I22.46 7 870.29 6 359.94 
Tufanganj 1 812.1I 0 170.I2 7 1396.02 II 522.54 
Dinhata I I 390.05 0 I20.27 7 785.99 3 292.92 
Dinhata II 0 370.00 0 54.03 8 723.95 2 276.84 
Sitai 0 I9.00 0 34.96 2 522.05 3 I25.82 
Total 4 3275.39 I 875.51 56 8I97.0I 44 2843.76 

Source: Statistical Hand Book, Koch Bihar district, 2004-05 
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Figure 5.17 Bloc-wise volume of agricultural credit in Koch Bihar district 

Table 5.10 Block-wise distribution of agro-credit in Koch Bihar district 

Blocks No. of Farmers covered Farmers not covered Total credit amount 
branches under credit under credit in Rs 

Mekhliganj 5 4954 27046 98576000 
Haldibari 6 3425 29575 72881000 
Mathabhanga I 5 3395 30605 61060000 
Mathabhanga II 8 6575 26425 129931000 
Sitalkuchi 9 6416 28584 124667000 
Koch Bihar I 14 8749 32251 170106000 
Koch Bihar II 13 10765 25235 197280000 
Tufanganj I & II 19 15567 40433 326683000 
Dinhata I 11 8321 27679 158923000 
Dinhata II 10 7774 26226 142482000 
Sitai 5 3152 16848 70183000 
Total 107 79093 310907 1552772000 

Source: Statistical Hand Book, Koch Bihar district, 2004-05 

5.7 Conclusion 

Everywhere population growth is responsible for change of agriculture from 

traditional to modern methods. It is not possible for traditional agricultural methods with 

indigenous inputs such as simple plough, ancient agricultural tools, organic manure etc. to 

cope with ever increasing demand with population growth. The modern agricultural 

technology consists of inputs such as irrigation, modern machinery, HYV seeds, chemical 

fertilizers, pesticides, agricultural loans etc. The successful adoption of modern inputs has led 
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to a noticeable increase in productivity and total production of agricultural crops in the study 

area. 

5.8 References 

1. Agarwal, S.K. (1966): Intensive cultivation programme in Uttar Pradesh: A retrospect, 
Indian Journal of Agricultural Economics, 21(4), pp 134-60. 

2. Agricultural Census (1985-86 to 2004-05), West Bengal Vol. I, II, III. Directorate of 
Agriculture and Land and Land Reforms Department, Govt. of West Bengal. 

3. Akpan Philip, K. (1987): Impact of modernisation on traditional land use pattern in South 
Eastern Nigeria: A new problem for rural development, The National. 

4. All India Soil and Land use Survey Organisation (1971 ): Soil Survey Manual, I.A.R.I., 
New Delhi. 

5. All India Livestock Census, (2003); Agriculture Implements and Machinery, Fishery 
Statistics, West Bengal, Vol. 1 7. 

6. Census oflndia (1951-2001): West Bengal Census Office, Calcutta. Series 23, Part XIII
A and XIII- B. 

7. Economic Review (1980-81 to 2004-05): Government of West Bengal, Statistical 
Appendix, Calcutta: 

8. Gupta, N.L and Hiran, S.L (1953): Agricultural regions of Rajasthan, The Deccan 
Geographer 11(1), p.57-74. 

9. Lekhi, R.K. (1984): Technological Revolution in Agriculture (A Case Study of Punjab), 
Classical Publishing Company, New Delhi. 

10. Mandai, R.B. (1981): Land utilization- Theory and practice, Concept Publishing Co, 
New Delhi. 

11. Mazumder, D.D. (1977); West Bengal District Gazetteers: Koch Bihar, Govt. of West 
Bengal. 

12. Mishra, S.M. (1964): Land use in the Khader and Ravine Tract of the Lower Middle 
Gomti valley; The National Geographical Journal of India, Vol. 10, Parts 3 and 4, pp. 
164-176. 

13. Mitra, C. (1974): Some aspects Indian agriculture in the context of changing 
international pattern; Geographical Review oflndia, Vol.36, No.1, p.50-61. 

14. Rehman, H. (1976): Mechanisation of farming and its impact on food crop productivity 
in Uttar Pradesh. The Geographer, Vol. 23, No.2. p. 43-56. 

110 



15. Sapre, S.G. And Deshpande, V.D. (1964): Inter-district variations in agricultural 
efficiency in Maharastra State, Indian J oumal of Agricultural Economics, 19( 1 ), p. 242-
252. 

16. Saran, R. (1965): Production function approach to the measurement of productivity in 
agriculture, Journal ofthe Indian Society of Agricultural Economics, 17(2), pp. 265-278. 

17. Shinde, S.D. (1973): The Panchaganga Basin: An appraisal of some aspects of its 
agricultural geography, Geographical Review oflndia, Vol.35, No.3, p.263-276. 

18. Singh, H. (1966): Intensive agricultural approach to agricultural development, Indian 
Journal of Agricultural Economics, 21, p. 141-159. 

19. Statistical Abstract (1950 to 2005): Government of West Bengal, State Statistical . 
Bureau, Calcutta. 

Ill 



Chapter- VI 

6.0 LEVEL OF AGRICULTURAL PRODUCTIVITY 

6.1 Introduction 

The term productivity used in various ways and it has generated many conflicting 

interpretations. Some scholars have defined productivity as ratio of output to resources 

allocated. Others have opined that productivity is the overall effectiveness of a productive 

unit while another group has considered the term productivity as to define the ratio of output 

to the corresponding input of labour. Agricultural productivity is the ratio of output to input 

in relation to land, labour and. output and in terms of the overall resources employed in 

agriculture sector (Mohammed & Thakur, 1980). 

Due to its multifarious utility, scholars from different disciplines, especially in the 

field of agricultural geography and agricultural economics have long been engaged to 

measure the agricultural productivity (crop productivity), agricultural efficiency (crop 

efficiency) in various parts of the world. Thompson (1926) while computing the relative 

productivity of agriculture in Britain and Denmark stressed and expressed it in terms of gross · 

output of crops and livestock. He identified seven parameters that involved in assessing 

agricultural productivity. Buck (1937) while measuring the agricultural productivity adopted 

the technique of grain equivalent. He converted all the agricultural products into kilograms of 

grain equivalent for the selection of unit measurement in kilograms of predominant grain in 

the region. 

B.N. Ganguly (1938) developed indices of the contribution of nine leading crops to 

measure the agricultural efficiency of Ganges valley. Index of agricultural efficiency by 

Ganguly is as follows: 

Iij = (Yij/Y;) 

Eij = L (Iij.Cj) /100 

E; = Eil+E;2+ ..... E;n IN 

.................................... ············· 6.1 

................................................. 6.2 

················································ 6.3 
Where: Iij is the % yield of crop j in i1h areal unit, Yij is the yield of fh crop in i1h areal unit; Yrj 

is the yield of fh crop in i111 region, Eij is the efficiency of f 11 crop in the i111 areal unit; 
Cj is the % of land share of /h crop and E; is agricultural efficiency of i1h areal unit. 
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The need to determine statistically the spatial variations in crop productivity was 

first realize by M.G. Kendall (1939) who devised the ranking coefficient technique for this 

purpose, which is as follows: 

A -'+ 2+ "I e-r r ....... r n ······································· 6.4 
Where: Ae is ranking coefficient; r is rank of component areal unit according to yield 
rate and n is number of crops. 

H.G. Hirsch (1943) emphasized crop yield index as the basis of productivity 

measurement. Crop yield index indicates the yields of various crops on a farm or in a locality 

relative to the yields of the same crops on another farm in the other locality. S.P. Zobel 

(1950) attempted to assess the labor productivity. He expressed productivity of labor as the 

ratio of total output to the total man-hour. L.D. Stamp (1952) used Kendall's ranking co

efficient technique in order to determine agricultural efficiency of various countries for major 

crops only. In 1958, L.D. Stamp designed another method for computation ofthe agricultural 

productivity by converting the total agricultural production in calories that popularly known 

as standard nutrition unit for international comparison by selecting 20 countries and 9 crops. 

M. Shafi ( 1960) also used the technique of Kendall's ranking co-efficient for determining the 

farm efficiency of Uttar Pradesh by considering the yield of eight food grain crops. However, 

it was criticised, as it did not incorporate the areal strength of crops. 

De Veries (1957) used the output in selected Asian countries in terms of husked

rice-equivalent per head of population as a device to measure agricultural progress after 

converting various grains into rice-equivalent according to their local market price. S.G. 

Sapre and V. D. Deshpande (1964) modified the ranking co-efficient of Kendall and used the 

weighted ranking co-efficient technique instead of simple averaged ranks. The weights of 

ranks of various crops are being proportional to the percentage of cropland under respective 

crops. However, they considered net area sown instead of the net area harvested. 

Gyorgy Enyedi (1964) while analyzing the agricultural types in Hungary develops a 

model for assessing agricultural productivity. He used the following productivity co-efficient: 

6.5 

Where: Y is total yield of the respective crop in the unit area, Y n is total yield of the 
crop at national level, T is total cropped area of the unit, T n is total cropped at the 
national level. 
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S. P. Dhondyal (1964) has also assessed variations in agricultural development and 

productivity by selecting three representative districts from the three regions of Uttar Pradesh 

for 1962-63. J.S. Garg (1964) computed the trends in agricultural development related with 

total cropped area, gross irrigated area, and food grain production in the two districts of Uttar 

Pradesh. J.S. Sharma (1965) assessed productivity in relation to land, labour and capital. 

A.M. Khusro (1965) preferred to use 'paid out costs' in relation to 'output' .. i.e., assessment of 

productivity with the output per unit of a single input and output per unit of cost of all inputs 

in the agricultural production. While, R. Saran (1965) used Cobb-Douglas production 

function approach for the measurement of productivity. This function is commonly used to 

express the input/output relationship between various inputs and one output in the agricultural 

systems. The equation of the function is as follows: 

Y -A b c d e - XI X2 X3 X4 .•••.. x/. . ...... ~ ............................. 6.6 

Where, XI, xz, X3, X4 ..••.•..•.••..•.• Xn refer several inputs such as land, labor, capital 
assets and other expenditures related with agricultural activities. The values 
ofb, c, d, .... y denotes elasticity of the respective inputs. 

S.B. Tambad (1965 and 1970) assessed the agricultural productivity by applying the 

Crop Yield Index. He opined that the objective of this technique to represent the average 

yield of various crops on a farm or in a region relative to the yield of same crops on an 

another farm or in a second region. M. Shafi (1972) assessed the productivity based on model 

developed by G. Enyedi (1964) after introducing necessary modification. The model thus 

developed: 

(ywlt+y/t+ymilt ......... n):(Y wiT+Y/T+Y milT ........ . n) ····················· 6.7 

Where: Yw, Yr, Ymi is total yield of a particular crop in the district; Y w,Yr,Y mi is total 
yield of a particular crop at the national level; t is net area under the crop in 
the district and T is net area under the crop at the national level. 

R.R. Agarwal ( 1965) has suggested factorial approach while measuring agricultural 

efficiency in Bastar district ofMadhya Pradesh. He considered a number of human controlled 

factors relating to agricultural production have been selected, excluding the environmental 

factors. S.S. Bhatia (1967) while assessing the changes & trends in agricultural efficiency in 

Uttar Pradesh during 1953-1963 adopted B.N.Ganguli's (Eq. 6.1, 6.2 & 6.3) method and 

developed a modified model as follows: 
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............................ · ................. 6.8 

Where, Iya is the yield index of crop a; yc is the average acre yield of yield of crop a 
in the component unit and Y r is the average acre yield of crop a in the area . 

................... 6.9 

Where, Ei is the agricultural efficiency index; lya lyb is the indices of various crops 
and Ca Cb is the proportion of cropland devoted to different crops. 

S.S. Bhatia assumed that per acre yield expresses all the physical and human factors 

concerned with the production of crops and the sharing of crops reflects various factors 

involved in land utilization. The agricultural efficiency would be aggregate performance of 

various crops in regards to their, output per acre but the contribution of each crop to 

agricultural efficiency would be relative to its share of the cropland. Bhatia's method seems to 

be of some use to show the agricultural efficiency but it fails to pin point the position of 

efficiency in relation to regional context while individual efficiency of each district is being 

determined. M. Shafi (1967 & 1969) applied Stamp's standard nutrition unit technique for 

measuring the efficiency of agriculture in India. He has considered the district as the areal 

unit and has selected all the food crops grown in India. N. Muhammad (1967) considered net 

total productivity as a method for the measurement of productivity and comparison in time or 

in space. The purpose of the measure is to account changes in labor and capital inputs in 

agriculture. 

B.N. Sinha (1968) has adopted a standard deviation formula to determine 

agricultural efficiency in India. He selected 25 major crops grown in the country which were 

grouped into cereals, pulses, oilseeds and cash crops and specific yields per hectare of 

cereals, pulses and oilseeds where taken. Moreover, in case of money crops, their monetary 

value calculated in rupees per hectare by incorporating wholesale market prices. J. Singh 

(1972) has formulated another technique for the measurement of agricultural efficiency. This 

technique expresses the measurement of population carrying capacity per unit area in respect 

of output per unit area. The model thus developed: 

Cp= Ca/Sn 

Iae = (Cpe/Cpr) x 100 

6.10 

6.11 

"\\'here, Cp is carrying capacity; Co is caloric output; Sn is standard . nutrition for 
ingestion in calories per person/annum; Iae is index number of agricultural 
efficiency; Cpe is population carrying capacity in the areal unit and Cpr is 
population carrying capacity in the entire region. 
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6.2 Measurement of Agricultural Productivity 

The measurement of agricultural productivity and the identification of production 

patterns have long been an important field of study of agricultural geographers. The term 

productivity has been widely used in the literature to examine the spatio-temporal pattern of 

agriculture. Although agricultural productivity differs from one region to another region, and 

the factors for such variations are many, the determination of variations in agricultural 

productivity and their possible reasons help to demarcate the regions of agricultural 

productivity. Therefore, in order to indicate the accurate level of integrated agricultural 

performance in spatio-temporal dimensions and for appropriate planning for the development 

of every region with its physico- socio-economic conditions, measurement of agricultural 

productivity is necessary. In order to determine the level of agricultural productivity and 

agricultural efficiency in Koch Bihar district and the spatial variations at block level the 

following models have attempted: 

i) Crop yield and concentration indices of ranking co-efficient method J. Singh (1972); 

ii) the model developed by S.S. Bhatia (1967) and 

iii) the PI A ratio developed by B.N. Sinha (1968). 

An attempt is been made to study block level variation in agricultural productivity 

and agricultural efficiency in Koch Bihar district at a given point of time and temporal 

variation in agricultural productivity and agricultural efficiency between two points of time 

namely, 1980-81 and 2004-05. 

6.2.1 Crop yield and concentration indices (CYCI) 

For an objective measurement of the level of agricultural productivity, the relative 

crop yield and concentration indices arranged in to ranking order and computed into average 

ranking co-efficient would give a measure which may be called the Crop Yield and 

Concentration Indices Ranking Co-efficient. The methodology as developed by Singh (1972) 

as follows: 

Yi = (Yac1Yar)*100 ............................................... 6.12 
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Where, Y; is the crop yield index; Yac is the average yield per hectare of crop a in the 
component enumeration unit and Y ar is the average yield per hectare of crop 
a in the district. 

C; = (P ac!P ar)* 100 ............................................................... 6.13 

Where, C; is the crop concentration index; P ac is the percentage share of the crop a in 
the gross cropped area in the block and Par is the percentage share of the crop 
a in the gross cropped area in the district. · 

The crop yield and concentration indices (CYCI), thus, derived for blocks and for 

the crops ranked separately. Yield and concentration ranks for individual crops averaged to 

determine CYCI. This offers a clear idea about the level of agricultural productivity i.e., 

lower the ranking co-efficient, higher the level of agricultural productivity and vice-versa. 

Ranking co-efficient for individual crops are arranged in ascending order and tabulated in 

table 6.1, 6.2 and 6.3 and represented in figures 6.1 a, 6.1 b, 6.1 c, 6.1 d, 6.2a, 6.2b, 6.2c and 

6.2d. This indicates the regional imbalances in levels of productivity that may be related with 

salient characteristics of physical and socio-economic determinants. 

The crop yield and concentration indices (CYCI) ranking co-efficient of nine crops 

in Koch Bihar district reveals that the regional differences are more common in the level of 

productivity of various crops in the district. In order to identify the variation in efficiency at 

block level for different crops, individual crop ranking coefficients discussed in the following 

sections: 

Table 6.1 Crop yield and yield concentration indices ranking co-efficient (2004-2005) 

Rank Paddy Wheat Jute 
Indices Block Indices Block Indices Block 

1 91.3 Mathabhanga II 54.5 Haldibari 61.1 Tufanganj II 
2 109.9 Haldibari 60.6 Sitalkuchi 81.5 Sitai 
3 110.2 Dinhata I 74 Dinhata II 88.9 Tufanganj I 
4 110.9 Kochbehar I 89.2 Sitai 90.7 Mathabhanga I 
5 111.9 Mekhliganj 89.4 Mathabhanga I 93.1 Mekhliganj 
6 115.1 Koch Behar II 89.4 Dinhata I 99.5 Dinhata II 
7 117.7 Sitai 95.9 Tufanganj II 100.6 Koch Behar II 
8 120.9 Sitalkuchi 102.5 Mathabhanga II 102.7 Dinhata I 
9 121.3 Dinhata II 104.5 Koch Behar I 106.2 Sitalkuchi 
10 124.4 Mathabhanga I 108.3 Koch Behar II 115.8 Koch Behar I 
11 128.8 Tufanganj I 109.9 Tufanganj I 125.4 Mathabhanga II 
12 130.3 Tufanganj II 185.3 Mekhliganj 134.4 Haldibari 
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Paddy is the first priority food crops of the district. It is grows in all the blocks. The 

most efficient block in paddy cultivation is Mathabhanga II while the least is Tufanganj II. 

Five blocks namely Haldibari, Dinhata I, Koch Bihar I, Mekhliganj and Koch Bihar II 

identified as high efficient blocks while three blocks namely Sitai, Sitalkuchi, Dinhata II and 

Mathabhanga I, Tufanganj I and Tufanganj II are low efficient and very low efficient blocks 

respectively (Fig. 6.1 a). 

Wheat is the second major food crops of the district. The Haldibari (54.49) block 

identifies as most efficient block while Mekhliganj Block (185.34) ranks the least efficient 

block of the district in 2004-05. Other blocks namely Sitalkuchi (60.59), Dinhata II (74), Sitai 

(89.15), and Mathabhanaga I (89.35) are also identified as efficient blocks. Tufanganj II 

(95.94) and Mathabhanga II (102.48), rank moderate and Koch Bihar I (104.47), Koch Bihar 

II ( 1 08.28), Tufanganj II ( 1 09. 96) identified as low efficient block (Fig. 6.1 b). 

Jute is the principal cash crop of the district grown as a kharif crop. It is cultivated 

in all the blocks of the district. However, in respect of productivity of jute spatial variation is 

apparent. Tufanganj II (61.11) identifies as the most efficient blo.ck while Haldibari (134.39) 

identifies as the least efficient block in terms of productivity of jute in 2004-05. Sitai (81.48), 

Tufanganj I (88.98), Mathabhanga I (90.72) and Mekhliganj (93.13) identify as the 

moderately high efficient blocks while four blocks namely Dinhata II (99.53), Koch Bihar II 

(100.58), Dinhata I (102.70), Sitalkuchi (106.22) rank moderately low efficient blocks. Koch 

Bihar I (115.84), Mathabhanga II (125.37) and Haldibari (134.39) ranks as low (Fig. 6.1c). 

Table 6.2 
Crop yield and yield concentration indices ranking co-efficient 2004-2005 

Rank Potato Rank Vegetables Spices 
Indices Block Indices Block Indices Block 

1 38.2 Sitai 1 75.35 Sitalkuchi 78.67 Sitalkuchi 
2 52.1 Sitalkuchi 2 81.7 Mekhliganj 84.27 Mekhliganj 
3 59.8 Haldibari 3 87.79 Sitai 84.61 Koch Behar I 
4 69.1 Mathabhanga I 4 95.45 Dinhata II 85.13 Dinhata II 
5 71.9 Dinhata II 5 96.54 Koch Behar II 88.20 Dinhata I 
6 85.7 Tufanganj I 6 96.76 Koch Behar I 92.24 Tufanganj I 
7 86.0 Koch Behar I 7 98.03 Mathabhanga I 93.95 Koch Behar II 
8 89.9 . Tufanganj II 8 98.42 Tufanganj I 98.44 Mathabhanga II 

9 122.9 Dinhata I 9 101.2 Mathabhanga II 98.67 Sitai 
10 136.9 Mathabhanga II 10 109.2 Dinhata I 99.21 Mathabhanga I 
11 144.3 Mekhliganj 11 117.7 Tufanganj II 104;8 Tufanganj II 
12 161.6 Koch Behar II 12 151.1 Haldibari 246.8 Haldibari 
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Potato has now become one of the significant cash and vegetable crop in the district. 

The study reveals that Sitai, Sitalkuchi, Haldibari, Mathabhanga I and Dinhata II are the high 

efficient blocks while Dinhata I, Mathabhanga II, Mekhliganj and Koch Bihar II identified as 

low efficient blocks in 2004-05. Only three blocks namely Tufanganj I, Koch Bihar I and 

Tufanganj II have identified as moderately efficient blocks (Fig.6.1 d). 
/ 

In terms of vegetables productivity Sitalkuchi ranks the most efficient block while 

Haldibari ranks the least efficient block in the distri~t. In all the blocks of the district 

throughout the year different types green vegetables are grown. Green vegetables are the 

major source of money to farmers (6.2a). 

Table 6.3 
Crop yield and yield concentration indices ranking co-efficient 2004-2005 

Rank Pulses Oil seeds Tobacco 
Indices Block Indices Block Indices Block 

1 50.8 Dinhata I 56.21 Haldibari 52.92 Mathabhanga II 
2 54 Haldibari 84.67 Mathabhanga I 68.49 Dinhata II 
3 63.7 Tufanganj I 97.63 Mathabhanga II 96.01 Mathabhanga I 
4 65.0 Mekhliganj 106.0 Sitai 124.1 Koch Behar I 
5 71.6 Dinhata II 112.4 Sitalkuchi 141 Dinhata I 
6 75.4 Sitai 108.3 Koch Behar II 149 Mekhliganj 
7 84.2 Koch Behar II 129.3 Mekhliganj 165.5 Sitalkuchi 
8 107.8 Mathabhanga II 131.9 Koch Behar I 414.9 Sitai 
9 122.2 Tufanganj II 133.2 Dinhata II NIL .... > NIL 
10 142.4 Koch Behar I 137.3 Tufanganj I NIL NIL 
11 153.3 Sitalkuchi 142.5 Dinhata I NIL NIL 
12 170.9 Mathabhanga I 181.4 Tufanganj II NIL NIL 

In terms of productivity of pulses, Dinhata I (50. 79) identified as the most efficient 

block and Mathabhanga I (170.91) has identified as the least efficient block in the district in 

2004-05. The productivity indices calculated are Haldibari (54.00), Tufanganj I (63.67), 

Mekhliganj (65.03), Dinhata II (71.65), Sitai (75.4), Koch Bihar II (84.24), Mathabhanga II 

(107.87), Tufanganj II (122.17), Koch Bihar I (142.44), Sitalkuchi (153.33). Hence, it is clear 

that more than 50 % of the blocks have identified as the low efficient blocks in the district in 

2004-05 (6.2d). 

Haldibari (56.21) identified as the most efficient block in the district in terms of 

Oilseeds productivity while Tufanganj II (181.4) identified as the least efficient block in the 
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district in 2004-05. The productivity indices of oilseeds for other blocks are Mathabhanga I 

(84.67), Mathabhanga II (97.63), Sitai (106.03), Koch Bihar II (108.30), Sitalkuchi (112.42), 

Mekhliganj (129.32), Koch Bihar I (131.97), Dinhata II (133.21), and Tufanganj I (137.30), 

Dinhata I (142.49). This indicates that more than 85 percent of the blocks identified as the 

very low efficient blocks in the district in 2004-05 (6.2b). 

In terms of the productivity of spices, Mathabhanga II block was the most efficient 

in tobacco production during the year 2004-05 while Sitai is the least efficient block. Dinhata 

II and Mathabhanga I have found as highly efficient in spices production during the period. 

6.3 Assessment of agricultural efficiency: 

Bhatia's method (1967) has applied to assess the agricultural efficiency (AE) of 

different blocks of Koch Bihar district for two different periods i.e., 1980-81 and 2004-05. 

Twenty numbers of crops for the both period assessed for each of the 12 blocks. The 

analytical findings have been represented in table 6.4 and diagrammatically represented in 

figures 6.3a and 6.3b. 

The figure 6.3a demonstrates the AE value for the period 1980-81 which reveals that 

Koch Bihar I block was agriculturally the most efficient block of Koch Bihar district while 

there were four blocks namely Mekhliganj, Haldibari, Sitalkuchi, Sitai identified as least 

efficient blocks in the district. While the figure 6.3b show the spatial pattern of AE for the 

year 2004-05 which indicates that six blocks namely Haldibari, Koch Bihar I, Koch Bihar II, 

Tufanganj I, Tufanganj II, Dinhata I agriculturally most efficient in the district while only 

block namely Mathabhanga II ranks the least efficient block in the district. 

It is also observed that Tufanganj II Block is the only block, which is least 

diversified in agriculture, is the most efficient while Koch Bihar II and Dinhata I are high 

diversified as well as efficient blocks. Only' three blocks namely Haldibari, Koch Bihar I and 

Tufanganj I show that these three blocks are moderately diversified but most efficient. The 

least diversified block identified as the most efficient is because the area under irrigation is 

not significantly developed; as a result, the block is less developed in agriculture and 

cultivates only one or two crops mostly in the agriculture year. On the other hand, blocks 
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with high diversified as well as efficient in agriculture are mainly due to higher percentage of 

net irrigated to the total net sown area in these blocks. 

In case of least efficient block . Mathabhanga II block experienced as moderate 

diversified due to the fact that other factors like soil fertility, lack of proper management as 

well as poor road and transport network could not help much in raising the agricultural 

productivity in the block. 

It is clear from the above table and figures that the blocks, which scored higher 

values of AE have registered maximum increase of it during the period of study except the 

Dinhata block which showed marginal increase with higher A. E. value. Out of the 12 blocks 

of the district 11 blocks registered increase in A.E. value indices except one block namely 

Mathabhanga II registering fall of A.E. index value from 100.95 (in 1980-81) to 89.23 (2004-

05) during the study period. 

The outstanding increase in index value of agricultural efficiency is observed in 

Haldibari block since this block started from the lowest value of A.E. (72.01) and has been 

able to accord the highest increase of the index value of A.E. (112.01) during the study 

period. 

Table 6.4 Agricultural efficiency 

SINo Blocks Eu= Iu x eli 
1980-1981 2004-2005 

1 Mekhliganj 93.85 99.15 
2 Haldibari 72.01 112.01 
3 Mathabhanga 1 99.47 100.20 
4 Mathabhanga II 100.95 89.23 
5 Sitalkuchi 92.28 96.05 
6 Koch Bihar I 105.53 110.09 
7 Koch Bihar II 102.47 108.52 
8 Tufanganj I 102.25 108.77 
9 Tufanganj II 100.35 107.11 
10 Dinhata I 102.43 104.56 
11 Dinhata II 95.99 101.61 
12 Sitai 88.57 95.24 

Mean 96.94 102.71 
SD 2.53 1.05 

Co-efficient of variation % (CV) 2.61 1.02 
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6.3.1 Agricultural efficiency assessment based on PIA ratio 

B.N. Sinha (1968) used simple process of per unit area productivity i.e., the PIA 

ratio while measuring the agricultural efficiency in India. This is simple but one of the most 

efficient tool for measuring the agricultural efficiency i.e., agricultural productivity. He 

assumed that total per hectare outturn as a tool for assessing efficiency without considering 

the factors of input and output. He also assumed that the agricultural efficiency is not a static 

factor rather a highly dynamic one, subjected to frequent changes. He also believes that here 

is no limit to per hectare production with the application of modern scientific tools and 

techniques. 

Attempt been made to assess the efficiency of 21 principal crops grown in Koch 

Bihar district. The principal crops grouped into cereals, pulses, oilseeds and money crops. 

Average per hectare yield been calculated at the block level for the cereals, pulses, oil seeds 

for the year 1980-81 and 2004-05. 

6.3.1.1 Cereal efficiency 

The agricultural efficiency of cereals has computed in terms of Z score for four 

cereals and the result has multiplied by the corresponding area under cereals. The result 

obtained are ranked in descending order for positive values and ascending order for negative 

values and represented in table 6.5. 

Table 6.5 reveals that Koch Bihar I ranked the topmost position in terms of cereals 

efficiency with the index value of 1 03 3.19 whereas Mathabhanga II observed least cereal 

efficiency with an index value of -270.03 during 1980-81. Out of 12 blocks of the district, 

seven blocks showed positive index values indicate that 58.33 percent of the total blocks 

were efficient in cereal production. Assured irrigation, use of HYV s, and application of 

adequate fertilisers, manures and pesticides favoured high degree of cereals efficiency in the 

blocks noted above (6.4a). 

Haldibari ranks the topmost position and Koch Bihar I rank the lowest in terms of 

cereals efficiency during the year 2004-05. Out of twelve blocks of the district six blocks 
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showing positive index values of cereal efficiency, indicate that 50 percent of the total blocks 

are efficient in cereal production (6.4b). 

Table 6.5 Cereal efficiency of 1980-81 & 2004-05 

1980-81 2004-05 
Rank ZC*AC Blocks Rank ZC*AC Blocks 
1 1033.19 Koch Bihar I 1 259.96 Haldibari 
2 428.42 Koch Bihar II 2 161.16 Sitai 
3 356.73 Tufanganj I 3 138.38 Tufanganj II 
4 331.58 Dinhata I 4 93.75 Mathabahanga I 
5 147.5 Mekhliganj 5 40.92 Tufanganj I 
6 109.6 Sitalkuchi 6 17.99 Mekhliganj 
7 93.08 Sitai 7 -52.84 Dinhata I 
8 -195.23 Tufanganj II 8 -121.76 Sitalkuchi 
9 -197.99 Haldibari 9 -195.18 Koch Bihar I 
10 -234.60 Dinhata II 10 -280.85 Dinhata II 
11 -234.87 Mathabahanga I 11 -327.23 Mathabhanga II 
12 -270.03 Mathabhanga II 12 -337.13 Koch Bihar II 

6.3.1.2 Pulses efficiency 

For the determination of efficiency in the cultivation of pulses in Koch Bihar district 

Maskalai, Masur, Khesari has been taken into account (table 6.6). 

Period 1980-81: 

For all the blocks ZP* AP has been computed and it has been found that 41.67% 

blocks have figures of plus values which indicate their efficiency is above the district's 

average. Among this Koch Bihar I ranked first with the index value of 15.52 followed by 

Mathabhanga II (8.88), Dinhata II (7.57), and Tufanganj II (5.05), Tufanganj I (2.01). Except 

Mathabhanga II, all are fall under Torsa-Kaljani- Raidak basin whereas Mathabhanga II is on 

the Mansai basin.7 or 58.33 percent of the blocks have negative values which indicate the 

below average of the district. The lowest rank was in the Mathabhanga I whose index value 

was (-) 8.76. The negative values are arranged in ascending order of Koch Bihar I (-.71), 

Sitalkuchi (-3.29), Sitai (-3.96), Haldibari (-4.40), Mekhliganj (-6.43), and Dinhata I (-6.60) 

(Fig. 6.5a). 
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Period 2004-05 

On the contrary, only two blocks namely Mekhliganj (2.19), and Dinhata I (.35) 

show positive efficiency and it is only 16.67% of total blocks. Though these are positive to 

district average, their index values of efficiency are very low. The negative index value 

ranges between -0.60 (Sitai) to -17.12 (Tufanganj II). The other blocks which show negative 

index value are as follows Haldibari (-1.67), Dinhata II (-2.05), Koch Bihar II (-2.52), 

Tufanganj I (-2.54), Mathabhanga II (-5.83), Sitalkuchi (-11.41), Mathabhanga I (-14.18), and 

Koch Bihar I (15.01) (Fig. 6.5b). 

From the above comparison, it is clear that a drastically change in pulses efficiency 

during the study period 1980 -81 to 2004-05. In 1980-81 Mekhliganj and Dinhata I was least 

efficient whereas in 2004-05 these blocks show highest positive index value. 

Table 6.6 Pulses efficiency of 1980-81 & 2004-05 

1980-81 2004-05 
Rank ZP*AP Blocks Rank ZP*AP Blocks 
1 15.52 Koch Bihar I 1 2.19 Mekhliganj 
2 8.8 Mathabhanga II 2 0.35 Dinhata I 
3 7.57 Dinhata II 3 -0.60 Sitai 
4 5.05 Tufanganj II 4 -1.67 Haldibari 
5 2.01 Tufanganj I 5 -2.05 Dinhata II 
6 -0.71 Koch Bihar II 6 -2.52 Koch Bihar II 
7 -3.29 Sitalkuchi 7 -2.54 Tufanganj I 
8 -3.96 Sitai 8 -5.83 Mathabhanga II 
9 -4.40 Haldibari 9 -11.41 Sitalkuchi 
10 -6.43 Mekhliganj 10 -14.18 Mathabhanga I 
11 -6.60 Dinhata I 11 -15.01 Koch Bihar I 
12 -8.86 Mathabhanga I 12 -17.12 Tufanganj II 

6.3.1.3 Oilseeds Efficiency 

For the determination of efficiency in the cultivation of Oilseeds in Koch Bihar 

district rapeseed and mustard, linseeds, til, niger has been taken into account (table 6. 7). 

Period 1980-81 
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For all the blocks ZO* AO has been computed and it has been found that 33.33% 

blocks have figures of plus values which indicate their efficiency is above the district's 

average. In these Tufanganj I ranked first with the index value of 18.24 followed by 

Sitalkuchi (3.55), Koch Bihar II (3.32), Dinhata I (2.24). Except Sitalkuchi all are fall under 

Torsa-Kaljani- Raidak basin whereas Sitalkuchi is on the Mansai basin. 66.67% ofthe blocks 

have negative values which indicate the below average of the district. The lowest rank was in 

the Haldibari whose index value was -13.68. The negative values are arranged in ascending 

order of Sitai (0-.88), Mathabhanga I (-1.95), Mekhliganj (-2.37), Koch Bihar I (-2.65), 

Dinhata II (-3.18), Mathabhanga II (-8.37); Tufanganj I (-13.43), Haldibari (-13.68) (Fig. 

6.6a). 

Period 2004-05 

On the contrary, seven blocks namely Mathabhanga II (96.0) Dinhata I (22.50). 

Dinhata II (18.32). Mekhliganj (17.56), Koch Bihar I (15.14), Sitalkuchi (-8.63), and Sitai 

(1.95) show positive efficiency and it is 58.33 percent of total blocks. Though these are 

positive to district average, their index values of efficiency are high. The negative index value 

ranges between -4.5 (Tufanganj II) to -49.13 (Koch Bihar I). The other blocks which show 

negative index values are as follows Haldibari (-8.56); Mathabhanga I (-27.86), Tufanganj I 

( -30.08) (Fig. 6.6b ). 

Table 6.7 Oilseeds efficiency of 1980-81 & 2004-05 

1980-81 2004-05 
Rank ZO*OC Blocks Rank ZO*AO Blocks 
1 18.24 Tufanganj II 1 96.0 Mathabhanga II 
2 3.55 Sitalkuchi 2 22.5 Dinhata I 
3 3.32 Koch Bihar II 3 18.32 Dinhata II 
4 2.24 Dinhata I 4 17.56 Mekhliganj 
5 -.88 Sitai 5 15.14 Koch Bihar II 
6 -1.95 Mathabhanga I 6 8.63 Sitalkuchi 
7 -2.37 Mekhliganj 7 1.95 Sitai 
8 -2.65 Koch Bihar I 8 -4.50 Tufanganj II 
9 -3.18 Dinhata II 9 -8.56 Haldibari 
10 -8.37 Mathabhanga II 10 -27.86 Mathabhanga I 
11 -13.43 Tufanganj I 11 -30.08 Tufanganj I 
12 -13.68 Haldibari 12 -49.13 Koch Bihar I 
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From the above comparison, it is clear that a drastically change is observed in oilseeds 

efficiency during the study period 1980-81 to 2004-05. In 1980-81, four blocks identified as 

positive index values while these numbers have increased to six in 2004-05 

6.3.1.4 Cash crop efficiency 

To consider the efficiency of cash crops, five crops namely Jute, Potato, Green 

vegetables, Tobacco and Spices have been included and their production are converted in to 

price values. ZM x AM have been computed and tabulated in the following way i.e. positive 

values in descending order and negative values in ascending order (table 6.8). 

Period 1980-81 

It is evident that half of the total blocks have plus values while other 50 percent 

blocks have negative values. The maximum money crop efficient block during the period 

1980-81 was Dinhata I (120.36) whereas the least efficient block was Tufanganj I (-138.76). 

The blocks which were above the district average i.e. positive values namely Haldibari 

(81.5), Sitai (63.05), Mathabhanga II (54.41), Dinhata II (18.56) and Sitalkuchi (6.62).0n the 

other hand, the blocks with negative index values were Mathabhanga I (-3.55), Mekhliganj (-

51.08), Tufanganj II (-59.01), Koch Bihar II(-66.2), Koch Bihar I (-135.9) (Fig. 6.7 a). 

During the per~od, 2004-05 six (6) or 50 percent out of the total twelve (12) blocks 

in the district accounted for both positive· and negative index values. Dinhata I (260.98) 

followed by Mathabhanaga I (133.98), Dinhata II (117.13), Tufanganj II (61.43), Sitalkuchi 

(42.06), Koch Bihar II (35.9). The least efficient block is Mekhliganj (-253.80). The other 

blocks which are less efficient and rank below the district average are Haldibari (-3.41), Sitai 

(-42.08), Sitalkuchi (.,.90.74), Tufanganj (-126.58) and Koch Bihar I (-139.73) (Fig. 6.7b}. 

From the above discussion, it has inferred that Dinhata I block has identified as the 

most efficient block in both periods. However, out of six positive valued blocks three (3) or 

50 percent have declined in their efficiency from positive to negative efficiency. Similarly, 

three (3) or 50 percent negative valued blocks have shifted from negative to positive 

efficiency. The names of the blocks are Mathabhanga I, Tufanganj II, and Koch Bihar II. 
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The above study reveals that during the study period, there is a spatio-temporal 

variation in agricultural efficiency in the district. The study period shows that out of 12 

blocks, 11 blocks identified where agricultural efficiency for twenty major crops has been 

increased considerably. The Haldibari block registered the highest increase and Mathabhanga 

I observed the lowest increase during the study period. Only one block namely Mathabhanga 

II in the district showed the decline in agricultural efficiency. 

Table 6.8 Cash Crop efficiency of 1980-81 & 2004-05 

1980-81 2004-05 
Rank ZM*AM Blocks Rank ZM*AM Blocks 
1 120.36 Dinhata I 1 260.98 Dinhata I 
2 81.50 Haldibari 2 133.98 Mathabhanga I 
3 63.05 Sitai 3 117.13 Dinhata II 
4 54.41 Mathabhanga II 4 61.43 Tufanganj II 
5 18.56 Dinhata II 5 42.06 Sitalkuchi 
6 6.62 Sitalkuchi 6 35.9 Koch Bihar II 
7 -3.55 Mathabhanga I 7 -3.41 Haldibari 
8 -51.08 Mekhliganj 8 -42.08 Sitai 
9 -59.01 Tufanganj II 9 -90.74 Mathabhanga II 
10 -66.2 Koch Bihar II 10 -126.58 Tufanganj I 
11 -135.9 Koch Bihar I 11 -139.73 Koch Bihar I 
12 -138.76 Tufanganj I 12 -253.8 Mekhliganj 

6.4 Growth trend analysis gross production 

The spatio-temporal variations in terms of gross production of selected major crops 

at block level in the_ Koch Bihar district has been analysed by calculating the compound 

growth rates in order to expound the growth trends of cropping pattern. The compound 

growth rate for the different crops has calculated by using the following formula: 

......................... 6.1 

Where, r =Compound growth rate; n =No. of years; Pn =Component gross production of the 
final year and P 0 = Component gross production of the initial year 

6.4.1 Aus paddy 

The aus paddy production has shown a negative growth rate of 5.46% annually for 

the district as a whole. It has seen that aus paddy witnessed declining trend in all the blocks 
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of the district during the study period (Table 6.9 and Fig. ). The maximum decline has 

noticed in Dinhata I (22.26) while the minimum fall has found in Sitalkuchi ( 1.01 ). 

Table: 6.9 Production (in metric tons) of major crops in Koch Bihar district 

Sl No Crops 1980-81 1985-86 1990-91 1995-96 2000-01 2004-05 
1 A us 69200 61200 105400 62800 48700 17007 
2 Am an 208200 228900 278000 285500 394900 366060 
3 Boro 339 1200 18500 35100 73700 88970 
4 Paddy 277700 291300 401900 383400 517300 472037 
5 Wheat 20100 28700 22500 29500 49800 33380 
6 Maize 100 40 10 25 10 11160 
7 Small Millets 1000 1263 2319 700 490 470 
8 Masur 980 143 1070 375 520 320 
9 Maskalai 1050 140 3242 3750 3680 3360 
10 Khesari 1950 2770 990 490 2480 620 
11 Moong 25 145 10 97 220 165 
12 Matar - 50 3 8 60 4 
13 Kulti 40 65 80 58 12 31 
14 Rapeseed & Mustard 2200 1140 2560 3500 5100 9445 
15 Linseed 200 1410 250 500 220 190 
16 Til 300 299 662 100 333 518 
17 Niger 800 600 1809 1800 1960 2870 
18 Jute 97190 510650 86166 111240 140868 112174 
19 Others fibers 9468 4680 1746 2106 3258 612 
20 Potato 10590 18500 57200 172500 281700 427920 
21 Green Vegetables 92330 2100 3200 5800 6500 804590 
22 Chilies 900 527 2744 5100 5440 11160 
23 Ginger 500 461 536 700 1110 1050 
24 Turmeric 105 465 487 550 780 730 
25 Areca nut 1155 1579 1600 1150 1500 5730 
26 Spices 2660 - - - 8830 18670 
27 Tobacco 14300 10800 8900 7500 4400 21427 
28 Miscellaneous 35000 31400 69300 185800 292600 165000 

. . .. 
Source: i) D1stnct StatiStical Hand Book, Bureau of Applied Econom1cs and StatistiCS, Govt. of West Bengal 
ii) District Agricultural Annual Plan, Office of the Principal Agriculture Officer, Koch Bihar. 

6.4.2 A man paddy 

The compound growth rates of production of important crop groups in different 

blocks show that aman record an increase of 2.28% per annum at district level. The spatial 

variations at block levels have assessed during the study period. The Dinhata II block has 

shown the highest increase ( 4.02%) in this regard. The lowest positive compound growth rate 

has observed in Mathabhanga II block (0.34%). The other blocks showing higher growth 
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rates than district averages are Sitai (3 .24%), Tufanganj II (2.91 %), Tufanganj I (2.86%), 

Haldibari (2.62%), Sitalkuchi (2.55%), Dinhata I (2.3 1 %). On the other hand, Koch Bihar I 

(2. 10%), Koch Bihar II ( 1.89%), Mathabhanga I (1.87%), Mekhl iganj (1.86%) and 

Mathabhanga II (0 .34%) have positive growth rate of lower than the district average. 
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6.4.3 Boro paddy 

In case of boro production, the compound growth rate has increased by 24% per 

annum during the study period in the district as a whole (F ig. 6.1 0). Trend of increase in all 

the blocks shows positive compound growth. There is spatial variation at block level in boro 
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production. This reveals that the highest growth rate is observed in Dinhata II (27%) while 

the lowest growth rate is found in Haldibari (7%).Three blocks of the district namely 

Tufanganj II (26%), Koch Bihar I (25%), have shown higher growth rates than the district 

average. On the other hand, five blocks namely Tufanganj I (22%), Dinhata I (21 %), and 

Mathabhanga I (21 %) and Koch Bihar II (19%) have increased in production with growth 

rates lower than the district average. The compound growth rates of the rest of four blocks 

could not calculated due to non-availability of data for the year 1980-81 . 

Trend of Production of Boro Padd~' (1980-2005) 
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Figure 6.1 0 Production trends of Boro paddy 

The compound growth rates of production of important crop groups in different 

blocks show that cereals record an increase of 2.14% per annum at district level. The spatial 

variations at block levels have observed during the study period. The Dinhata II block has 

shown the highest increase (3.96%) in this regard. The lowest positive compound growth rate 

has observed in Haldibari block (1.24%). The other blocks showing higher growth rates than 

district' s averages are Tufanganj II , Tufanganj I, Koch Bihar I, Mekhliganj , Sitalkuchi while 

the blocks show positive growth rate with lower than the district averages are Mathabhanga I, 

Koch Bihar I, Dinhata I and Sitai. This may be due to that more emphasis has given on inputs 

like HYVs seeds, supply of water through irrigation, use of chemical fertilisers. Some blocks 

have observed a negative growth rate that may be mainly because of lack of irrigation and 

non-availability of credit facilities of the farmers. 
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The production of pulses has shown an annual increase of 0.08% for the district 

whereas such blocks like Sitalkuchi (2.89%), Dinhata I (1.72%), Koch Bihar II (1.67%), 

Tufanganj II (1.04%), Mekhliganj (0.52%), and Tufanganj I (0.27%), Mathabhanga I (0.16%) 

have shown growth rates higher than district average. On the other hand, following blocks 

namely Koch Bihar I (2.88%), Sitai (0.63%), Mathabhanga II (0 .17%) and Dinhata II 

(0 .06%) have identified as the negative growth rate. The food grains as well as food crops 

have shown an increasing trend in almost all the blocks except the block Mathabhanga II (-

0.02%) which may be due the following reasons: i) it is being a less profitable crops, ii) 

farmers disagree to sown these crops due to less production and iii) pulses are interchanged 

by other crops. 

Production Trend of Pulses in Koch Bihar District 
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The analysis with regard to production during the study period reveals an 

encouraging picture and it is expected that this trend would continue in future also (Figure 

6.11). 

6.4.4 Jute 

Jute production in the district has recorded an annual growth rate of 0.58 percent 

during the study period (Figure 6.12). Out of the twelve blocks of the district, five blocks 

namely, Koch Bihar I, Sitalkuchi, Haldibari, Mathabhanga II, and Koch Bihar II have 

increased in production higher than the district average while four blocks namely Mekhliganj , 
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Dinhata II , Tufanganj I, and Mathabhanga I have increased in production lower than the 

district average. Only three blocks of the district have shown negative growth rate namely 

Tufanganj II , Sitai and Dinhata I. 
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6.4.5 Potato 

2005 

Potato production in the district has significantly increased during the study period at 

a compound growth rate of 15.58% per annum (Figure 6.13). Production has increased in all 

the blocks of the district. The spatial variation has also observed at block level in respect of 

potato production during the study period. The highest increase in growth rate has identified 

in Koch Bihar II (19.26%) whi le the lowest growth rate in production has found in Koch 

Bihar I (4.6%). Mathabhanga II, Mekhliganj, Dinhata II, Dinhata I blocks are identified 

which have shown higher growth rate in production than the district average. On the other 

hand, Tufanganj II, Tufanganj I, Mathabhanga I, Sitalkuchi, Haldibari and Koch Bihar I 

blocks have shown positive growth of lower than the district average. The compound growth 

for Sitai block could not computed due to the lack of data for the year 1980-81. 
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6.4.6 Vegetables 

Production of green vegetables has increased at the compound growth of 9.05% per 

annum as a whole in the district. All blocks show growth in terms of production during the 

study period. The highest compound growth rate has found in Sitai (I 0.82%) while the lowest 

increase has found in the Dinhata I (7.56%). Out of the twelve of the district, seven blocks 

namely Mathabhanga II, Koch Bihar I, Haldibari, Mathabhanga I, Tufanganj II , and 

Sitalkuchi have increased at the compound growth rates higher than the district average. On 

the other hand, Tufanganj I, Dinhata II, Koch Bihar II, Mekhliganj and Dinhata I have 

increased in production lower than the district average. 

6.4. 7 Spices 

In respect of spices production, the district has shown increase of 8.11% per annum 

during the study period. All blocks of the district have registered growth in spice production. 

The highest compound growth rate has found in Sitai ( 14.06%) while the lowest increase has 

found in the Sitalkuchi (4.46%). Out of the twelve, five blocks have increased in compound 

growth rate higher than the district average. On the other hand, seven blocks have increased 

in production lower than the district average. 
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6.4.8 Tobacco 

Tobacco is one of the most important cash crops in the district. The compound 

growth rate of tobacco production in the district has increased by 1.67% per annum (Figure 

6.14). The spatial variation has also observed at block level in respect of potato production 

during the study period. The highest increase in growth rate has identified in Koch Bihar I 

(3.83%) while the lowest growth in production has found in Mathabhanga I (0.85%). Out of 

the twelve, seven blocks have shown growth while only in one block namely Mathabhanga II 

recorded decline by 5.32% per annum. The rest of the four blocks do not occupy countable 

area under tobacco cultivation, as a result these four blocks have no significant contribution 

in the tobacco production in the district. 
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6.5 Growth trends of productivity 

The spatia-temporal variations in the productivity of major crops at block level in 

the Koch Bihar district has been analysed by calculating the compound growth rates in order 

to expound the growth trends of cropping pattern. The compound growth rate for the different 

crops has been calculated by using the following formula: 

r = [ t .VP n I Po) - I ] * 1 00 % . ........ . ... .. ..... .. .. ... .. .. 6.2 

Where, r = Compound growth rate; n = No. of years; Pn = Component 
per hectare yield rate of the final year and P 0 = Component 
per hectare yield rate of the initial year 
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Table 6.10 
Compound growth of production of principal crops in Koch Bihar district ( 1980-81 and 

2004-2005) 

Block A us Am an Boro Wheat Pulses Oilseeds Jute Potato Vegetables Tobacco 

Mekhliganj -9.28 1.86 NA 5.35 0.52 6.02 0.39 16.66 7.72 2.30 
Haldibari NA 2.62 7.71 -3.67 -100 NA 1.36 8.41 10.28 -
Mathabhanga I -1.88 1.87 21.04 1.85 0.16 4.04 0.04 12.76 10.16 0.85 

Mathabhanga NA 
1.32 17.95 

II -15.55 0.34 1.37 -0.17 4.99 
10.65 -5.32 

Sita1kuchi -1.01 2.55 NA -2.77 2.89 -0.24 1.42 10.84 9.53 1.92 

Koch Bihar I 
-4.96 2.10 25.46 2.64 -2.88 4.93 1.81 4.60 10.32 3.83 

Koch Bihar II -11.33 1.89 19.16 2.21 1.67 5.81 I.IO 19.26 7.84 -
Tufanganj- I -3.40 2.86 22.70 2.83 0.27 3.03 0.20 14.11 8.24 -
Tufanganj- II -3.58 2.91 26.90 2.51 1.04 4.13 -4.82 14.79 9.74 -
Dinhata I -22.26 2.31 21.99 1.18 1.72 5.42 -0.01 15.76 7.56 2.06 

Dinhata II -3.30 4.02 27.93 -1.13 -0.06 6.85 0.32 16.41 8.12 1.77 

Sitai -5.69 3.24 NA 1.38 -0.63 -6.51 -0.86 NA 10.82 1.27 

Total -5.46 2.28 24.96 2.06 0.08 5.40 0.58 15.58 9.05 1.67 

The growth in yield per hectare is more important ·than growth in area and 

production because this is an indicator of the development. Table shows the compound 

growth rates of production of various crops during the study period for each block and the 

district. These compound growth rates of productivity (yield rate) have been calculated by 

using the following formula: 

The table No. 6.11 shows the compound growth rates of productivity of 32 crops 

namely during 1980-81 to 2004-05 for the district and the table 6.12 depicts block wise 

productivity growth pattern. Spatial distribution of compound growth rates for different crops 

have shown in figures 6.13a, 6.13b, 6.13c, 6.13d; 6.14a, 6.14b, 6.14c, 6.14d; 6.15a, 6.15b, 

6.15c and 6.15d. This helps to identify the spatial pattern as well as variation in level of 

agricultural productivity in the Koch Bihar district during the study period. 

6.5.1 Paddy 

Paddy as a whole shows significant growth in yield rate in the district during the 

period of 25 years. All blocks of the district show growth in terms productivity of paddy in 

the district. The most spectacular growth has found in Sitai Block (3.06%) while the lowest 

growth is noticed in Mathabhanga II Block (0.49%). The growth rate in five blocks namely 
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Sitai, Tufanganj II, Dinhata II, Tufanganj I, Haldibari has been found higher than the district 

average while the seven blocks namely Mathabhanga II, Koch Bihar I, Dinhata I, Koch Bihar 

II, Sitalkuchi, Mathabhanga I and Mekhliganj show a growth rate lower than the district 

average (Figure 6.13d ). 

Table: 6.11 Yield rate (kg/hectare) of major crops in Koch Bihar district 

Sl No Cro_ps 1980-81 1985-86 1990-91 1995-96 2000-01 2004-05 
1 A us 796 733 1774 1257 1599 1291 
2 A man 1121 1171 1996 1261 1695 1691 
3 Boro 3168 2967 3610 2404 2591 2294 
4 Paddy 1018 1043 1972 1298 1772 1757 
5 Wheat 1582 2050 1645 1685 1981 1900 
6 Maize 1680 1518 1240 1177 1875 5036 
7 Ragi - 200 250 300 266 300 
8 Small Millets 642 591 746 860 700 720 
9 Cereals (total) 1041 1088 1157 1292 1786 1788 
10 Masur 327 435 412 358 437 317 
11 Maskalai 364 615 542 462 549 625 
12 Khesari 433 520 652 883 1074 551 
13 Arhar(Tur) 836 429 - - 668 -
14 Moong 500 414 526 644 380 363 
15 Matar 560 392 597 767 827 639 
16 Kulti 665 650 763 763 400 620 
17 Total Pulses 484 538 607 660 663 562 
18 Food grain (total) 1029 1074 1303 1269 1750 1755 
19 Rapeseed & Mustard 283 525 511 469 627 397 
20 Linseed 258 230 265 291 402 203 
21 Til 748 427 504 374 567 619 
22 Niger 410 300 610 600 600 710 
23 Jute 1289 1152 1393 1363 1676 1710 
24 Others fibers 1089 1098 1187 1334 1463 1597 
25 Potato 5885 5993 10724 19993 23031 25397 
26 Green Vegetables 13780 14120 14610 14540 14980 15123 
27 Chilies 1036 543 1085 1069 1079 1660 
28 Ginger 2471 2050 2060 2000 2500 2500 
29 Turmeric 

' 
1050 1000 1025 1500 1500 1500 

30 Areca nut 1650 1587 1600 2150 1500 5000 
31 Spices 1565 - - - - 2128 
32 Tobacco 1006 1075 988 752 500 1378 
Source: i) District Statistical Hand Book, Bureau of Applied Econom1cs and Stat1st1cs, b. D1str1ct 
Agricultural Annual Plan, Office of the Principal Agriculture Officer, KochBihar, Govt. ofW. B. 

6.5.1.1 Aus 
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Aus paddy shows a marginal increase of 1.95% in the district. The spatial variation 

at block level has observed. The highest growth has observed in Dinhata II block (2.79%) 

while the lowest increase observed in the Sitai block (0.77%). There are seven blocks in the 

district that show the higher growth than that of the district average while five blocks namely 

Sitai, Tufanganj II, Sitalkuchi, Dinhata I, Koch Bihar I show that lower than the district 

average (table 6.12 & figure 6.13a ). 

6.5.1.1 Aman 

The growth of aman paddy productivity has found lower than that of aus paddy i.e., 

1.66%. The highest growth has found in Sitai (2.87%) while zero growth has found in 

Mathabhanga II block. Eight out of the twelve blocks in the district recorded a growth more 

than the district average (table 6.12 & figure 6.13b). 

6.5.1.3 Boro 

Negative growth of bora paddy of (-1.28%) has been observed in the district. The 

spatial variation in growth of bora paddy at block level is noticed which indicates that the out 

of the twelve blocks eleven blocks have registered negative growth and only one block 

namely Dinhata II shows a marginal positive growth (Figure 6.13c). 

6.5.2 Wheat 

Productivity of wheat in the district increased at a rate of0.74% per annum. Nine out 

of twelve blocks show positive increase while the remaining three blocks namely Sitalkuchi, 

Dinhata II and Koch Bihar II observed negative growth. Mekhliganj, Sitai, Tufanganj II, 

Tufanganj I, Haldibari, Mathabhanga I recorded growth more than the district average and 

the remaining blocks namely Koch Bihar I, Mathabhanga II and Dinhata I recorded a growth 

less than that ofthe district's average (figure 6.12 &figure 6.14a). 

6.5.3 Jute: 

The productivity of jute in the district has found to increase by 1.14% per annum 

during the study period. All the blocks of the district have shown growth rate except Dinhata 
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II. The highest growth has identified in Koch Bihar I (1.89%) while the lowest has recorded 

in Mekhliganj (Figure 6.14b ). 

Table No. 6.12a 
Block-wise compound growth of yield rate (kg/hectare) of major crops in Koch Bihar district 

Name of Block Aus Paddy Aman Paddy Boro Paddy 
80-8.1 04-05 Growth 80-81 04-05 Growth 80-81 04-05 Growth 

Mekhliganj 777 1540 2.77 1120 1693 1.67 - 2134 -
Haldibari 759 1437 2.59 1017 1654 1.96 3125 2539 -0.83 
Mathabhanga-I 711 1381 2.69 1168 1801 1.75 3250 1440 -3.20 
Mathabhanga-11 753 1278 2.14 1172 1176 0.01 - 2198 -
Sitalkuchi 722 1068 1.58 1004 1599 1.88 - 2031 -
Koch Bihar I 826 1324 1.91 1273 1590 0.89 3000 2937 -0.08 
Koch Bihar II 847 1431 2.12 1163 1753 1.65 3071 2238 -1.26 
Tufanganj- I 826 1388 2.10 1183 1955 2.03 3400 2079 -1.95 
Tufanganj- II 830 1173 1.39 1121 2056 2.46 3091 2208 -1.34 
Dinhata I 820 1299 1.86 1121 1603 1.44 3143 2300 -1.24 
Dinhata II 811 1612 2.79 978 1853 2.59 3000 3088 0.12 
Sitai 783 949 0.77 872 1770 2.87 - 2003 -

Total 796 1291 1.95 1121 1691 1.66 3168 2294 -1.28 
Source: i) District Statistical Hand Book, Bureau of Applied Economics and Statistics,; ii) District 
Agricultural Annual Plan, Office of the Principal Agriculture Officer, Koch Bihar, Govt. ofWB. 

· 6.5.3 Potato 

In case of productivity of potato, the study reveals a significant increase in growth 

rate by 5.83% per annum in the district during 1980-81 to 2004-05. All the blocks have 

recorded an increased productivity during the study period. The highest growth has identified 

in Mathabhanga II (9.76% per annum) while the lowest growth has observed in Dinhata II 

(3.28%). Significant growth has noticed in Haldibari (9.63%), Mathabahanga I (7.43%), 

Dinhata I (6.44%) and Mekhliganj (6.38%) blocks. Table 6.12 and figure 6.14.d show the 

growth in productivity of potato in different blocks of Koch Bihar district. 

6.5.5 Pulses: 

Productivity of pulses in Koch Bihar is declining trend and the compound growth 

assessed to be -0.26% per annum over the study period. Out of the twelve, seven blocks have 

registered negative growth namely Koch Bihar I, Mathabhanga II, Dinhata II, Tufanganj II, 
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Sitalkuchi, Tufanganj I and Koch Bihar II. The remaining blocks have shown growth i.e., 

Dinhata I, Mekhliganj, Mathabhanga I, Sitai and Haldibari (Figure 6.14c). 

Table No. 6.12b 
Block-wise compound growth of yield rate (kg/hectare) of major crops in Koch Bihar district 

Wheat Jute Pulses 
Name of Blocks 80-81 04-05 Growth 80-81 04-05 Growth 80-81 04-05 Growth 
Mekhliganj 1279 2545 2.79 1103 1368 0.86 254.53 629 3.69 
Haldibari 1351 1719 ·0.97 1331 2016 1.67 333.33 450 1.21 
Mathabhanga-1 1600 2015 0.93 1307 1710 1.08 250 544 3.16 
Mathabhanga-11 1580 1779 0.48 1331 1836 1.29 1203.7 481 -3.60 
Sitalkuchi 2786 1809 -1.71 1239 1944 1.82 348.4 192 -2.36 
Koch Bihar I 1650 1965 0.70 1230 1962 1.89 1157.14 450 -3.71 
Koch Bihar II . 1570 1501 -0.18 1255 1818 1.49 562.5 517 -0.34 
Tufanganj- I 1624 2079 0.99 1259 1638 1.06 736.11 507 -1.48 
Tufanganj- II 1560 2071 1.14 1287 1638 0.97 800 406 -2.68 
Dinhata I 1619 1680 0.15 1519 2214 1.52 157.89 569 5.26 

Dinhata II 1604 1080 -1.57 1428 990 -1.45 1111.11 516 -3.02 

Sitai 1350 2381 2.30 1101 1584 1.47 280 545 2.70 

Total 1582 1900 0.74 1289 1710 1.14 599.56 562 -0.26 
Source: i) District Statistical Hand Book, Bureau of Applied Economics and Statistics,; ii) District 
Agricultural Annual Plan, Office of the Principal Agriculture Officer, Koch Bihar, Govt. ofWB. 

6.5.5 Oilseeds 

The productivity of oilseeds has marginally increased at a compound growth rate of 

0.71% per annum as a whole in the district during the study period. Except one namely 

Mathabhanga I all the blocks have observed positive compound growth. The highest increase 

has observed in Sitai i.e., 3.85% per annum (Figure 6.15a). 

6.5.6 Tobacco 

Koch Bihar is one of the most important tobacco growing districts of West Bengal. 

The district has shown a marginal increase of 1.61% per annum during the study period. The 

highest growth rate observed in Koch Bihar I (4.07%) while the lowest increase found in Sitai 

(0.64%). Other blocks showing higher rates of growth than the district's average are 

Mekhliganaj, Dinhata I, Mathabhanga II and the blocks showing lower rates of growth than 

the district averages are Sitalkuchi, Dinhata II, Mathabhanga I and Sitai. Compound growth 

rate of four blocks namely Haldibari, Koch Bihar II, Tufanganj I and Tufanganj II could not 

be calculated due non-availability of data (Figure 6.15b ). 
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Table No. 6.12c 
Block-wise compound growth of yield rate (kg/hectare) of major crops in Koch Bihar district 

Name of Blocks Potato Oil seeds Green Vegetables 
80-81 04-05 Growth 80-81 04-05 Growth 80-81 04-05 Growth 

Mekhliganj 5000 23460 6.38 362 859 3.52 13512 15122.56 0.45 

Haldibari 2325 23141 9.63 282 340 0.75 15200 22135.54 1.51 

Mathabhanga-I 4000 23980 7.43 420 410 -0.10 10080 14004.39 1.32 

Mathabhanga-II 2714 27851 9.76 286 570 2.80 11000 13942.48 0.95 

Sita1kuchi 5533 18247 4.89 462 802 2.23 10250 12798.13 0.89 

Koch Bihar I 6250 24145 5.55 371 715 2.66 12300 15209.59 0.85 

Koch Bihar II 12400 25491 2.92 415 420 0.05 15400 13979.21 -0.39 

Tufanganj- I 10778 27303 3.79 333 530 1.88 15300 14421.84 -0.24 

Tufanganj- II 9167 24702 4.04 607 626 0.12 14200 I 5257.42 0.29 

Dinhata I 6433 30623 6.44 418 782 2.54 16100 13970.87 -0.57 

Dinhata II 9375 21009 3.28 339 750 3.23 15500 14505.09 -0.27 

Sitai NA 13097 - 350 900 3.85 11612 17096.55 !.56 

Total 6165 25397 5.83 374 446 0.71 13781 14988.92 0.34 

Source: i) District Statistical Hand Book, Bureau of Applied Economics and Statistics, ii) District 
Agricultural Annual Plan, Office of the Principal Agriculture Officer, Koch Bihar, Govt. ofWB. 

6.5. 7 Vegetables 

The productivity of green vegetables in the district has been found increased by 

0.34% per annum as a whole in the district during the study period. Significant increase has 

recorded in Sitai (1.56%), Haldibari (1.51 %) and Mathabhnaga I (1.32%); moderate increase 

found- in Mathabhanga II, Sitalkuchi, Koch Bihar I and low increase found in Mekhliganj and 

Tufanganj II. Negative growth has recorded in Dinhata I, Koch Bihar II, Dinhata I & II and in 

Tufanganj I blocks during the study period (Figure 6.15c). 

6.5.8 Spices 

Koch Bihar has been showing significant increase in the cultivation of spices 

recently. The district has shown a marginal increase in respect of productivity of compound 

growth rates accounting for 1.24% per annum. All the blocks have shown the positive 

compound growth rates during the study period. The highest growth has identified in 

Haldibari (1.89%) while the lowest growth has found in Dinhata I (0.73%) (Figure 6.15d). 
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6.6 Conclusion 

Crop concentration and yield indices (CYCI) present a vivid picture of the level of 
I 

agricl!ltunil productivity of Koch Bihar district for the year 2004-05. In this method, higher 
~,..,..-..,.. 

___ ,----the index value, lower the efficiency and vice-versa. The study based on this method reveals 

that the first ranking crops in the district are paddy in Mathabhanga II (91.3), wheat in 

Haldibari (54.5), jute in Tufanganj II (61.11), potato in Sitai (38.2), green vegetables in 

Sitalkuchi (75.35), pulses in Dinhata I (50.8), oilseeds in Haldibari (58.27), tobacco in 

Mathabhanga II (52.92). The least efficient block in terms of CYCI are Tufanganj II in paddy 

(130.3), Mekhliganj in wheat (185.3), Haldibari in Jute (134.4), Koch Bihar II in potato 

(161.6), Haldibari in vegetables (151.1), Mathabhanga I in pulses (170.9) and Sitai in tobacco 

(414.2). 

A comparative analysis of agricultural efficiency by applying Bhatia's method for 

both the periods ( 1980-81 and 2004-05) in Koch Bihar district has revealed that the most 

efficient block in terms of productivity is Koch Bihar I (105.53) in 1980-81 and Haldibari 

(112.01) in 2004-05. Mean and standard deviations of the agricultural efficiency were 96.94 

and 2.53 respectively in 1980-81 whereas in 2004-05 these values are 102.71 and 1.05. On 

the other hand, co-efficient of variation of agricultural efficiency is lower (1.02 %) in 2004-

05 than that of 1980-81 (2.61%). This indicates that the consistency of agricultural efficiency 

is higher in 2004-05 than that of 1980-81. 

The level of agricultural productivity for crop groups like cereals, pulses, oilseeds 

and cash crops in the Koch Bihar district by applying the technique of productivity per unit 

area (PIA Ratio), it is observed that first ranking efficient blocks are Koch Bihar I for cereals 

(1033.9) and pulses (15.22), Tufanganj II for oilseeds (18.24), Dinhata I for cash crops 

(12036) in 1980-81 whereas in 2004-05 the above mentioned blocks replaced by Haldibari 

for cereals (259.96), Mekhliganj for pulses (2.19), Mathabhanga II (for oilseeds (96.0) and 

Dinhata I for cash crops (260.98). The least efficient blocks for the both periods are 

Mathabhanga II (27.03) and Koch Bihar II (-337.13) for cereals, Mathabhanga I (-8.86) and 

Tufanganj II (-17.12) for pulses, Haldibari (-13.68) and Koch Bihar I (-49.13) for oilseeds 

and Tufanganj I (-138.76) and Mekhliganj (-253.8) for cash crops. 
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The above study reveals that during the study period, there is a spatia-temporal 

variation in agricultural efficiency in the district. The study period shows that out of 12 

blocks, 11 blocks identified where agricultural efficiency for twenty major crops has 

increased considerably. The Haldibari block registered the highest increase and Mathabhanga 

I observed the lowest increase during the study period. Only one block namely Mathabhanga 

II in the district showed the decline in agricultural efficiency. 

Further, compound growth rates of various crops in terms of gross production are 

analysed as a whole of the district as well as block wise spatial change. Annual gross 

production of aus paddy has declined by 5.46% whereas aman and boro paddy production 

has increased by 2.28% and 20% respectively. It has also noticed that cereals production has 

increased by 2.14% per annum. The co-efficient of co-relation (r= 0. 71) is very high for 

paddy. The production of pulses shows very nominal increase of 0.08% with 'r' value is 0.11. 

This result indicates that pulses are non-profitable crops in the district. Jute production has 

increased at the rate of 0.58% annually and its 'r' value is 0.61 that shows high increasing 

trend of jute production. An excellent growth of potato production in the district has noticed. 

The annual compound growth rate is 15.58% and the corresponding 'r' value is 0.91. It 

proves that the growth rate of potato production during the study period is very high. 

Production vegetables and spices have also increased at the rate of 9.05% and 8.11% 

respectively during the study period. A declining trend of 'r' value 0.11 of tobacco is 

observed in the district though the annual growth of production of tobacco is positive i.e. 

1.67%. 

The compound growth rate in terms of yield rate (KG/Per Hectare) during the study 

period has been calculated and analysed. The yield rates of aus, aman, boro paddy are 1.95%, 

1.66% and -1.28% respectively. The law of diminishing returns of productivity of land is the 

main cause of negative growth of boro paddy. Wheat, jute, potato, oilseeds, tobacco, green 

vegetables and spices show the growth of yield rate and their respective growth rates are 

0.74%, 1.14%, 5.83%, 1.61 %, 0.07%, 0.34% and 1.24% respectively. A declining compound 

growth rate (-0.36%) is observed in the yield rate of pulses. 
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CHAPTER VII 

7.0 AGRICULTURAL REGIONS IN KOCH BIHAR DISTRICT 

7.1. Introduction 

Agricultural regions are those, which are divided the agricultural area into different 

homogeneous units. Different geographers have defined agricultural region. Buchanan R. 

(1959) defined it is an area of homogeneous agricultural character. Grigg D. (1969) has 

defined as many farms with fair likeliness can be grouped together as type of agriculture, 

when similar types predominate in one area and that area can be described as an 

agricultural region. Morgan and Munton (1971) described it as a convenient way of dividing 

and classifying area in order to create a simplified picture of the spatial pattern of 

agricultural activities. According to Losch (1954), it as different names such as belt, zone, 

region, or even economic landscape. Thus, an area with uniformity in landscape, farming 

methods and associated agricultural features is called an agricultural region. 

The above definitions of agricultural region are traditional one though it does not 

lose it significance. For the sake of agricultural regionalization, various elements have been 

taken into consideration. Agro- climatic regions are determined based on climate. Extensive 

and intensive agricultural regions are classified based on land available for cultivation. In 

Netherlands, it is similar to soil region. In past the delineation of agricultural region is mostly 

dealt on natural criterion. 

The main characteristics of agricultural regions are; i) they have distinctive location, 

ii) they have transitional boundaries, iii) they may be either formal or functional and iv) they 

may have hierarchically arranged. Different scholars of agricultural geography such as D. 

Whittlesey (1936), J. Kostrwicki (1964), N. Helburn (1957), K. Kawachi (1959), D. Grigg 

(1969) have either attempted for regionalization on some criteria or based on quantitative 

techniques. 

7.1.1 Bases of agricultu~al regions 
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The bases of agricultural regions are: i) combination of crops and livestock, ii) the 

levels of agricultural productivity, iii) agricultural intensity, iv) degree of commercialization, 

v) degree of subsistence level, vi) types of farming practices, vii) availability of infrastructure 

and diffusion of farm technology and vii) statistical and quantitative measure. 

7.1.2 Technique of delineating agricultural region 

According to J. Singh (1984) technique is taken to be an actual way of handling a 

body of data with a battery of statistical tools for accomplishing something or for solving 

some problems. The main techniques used by geographers of delineating Agricultural regions 

are: a) Normative technique, b) Empirical technique, c) Single element technique, d) Multi

element technique, e) Statistical technique and f) Multifaceted technique. 

a) The Normative Technique 

' Von Thunen's model (1826) of agricultural region based on normative technique 

where various assumptions such as flat plain surface of uniform fertility , equal transport 

facility ,only one market, only one crop is cultivated, inverse relation between intensity of 

cropping and distance from the market and economic rent etc. have been taken into 

consideration. Hence, Von Thunen's model is more theoretical it is based on some pre

determined conditions (Assumptions) of isolated states E.M. Hoover (193 7), A. Losch 

(1954), E.S. Dunn (1954) and W. Isard (1956) have much influenced by Von Thunen's model 

for determination of location of economic activities. 

b) Empirical Technique 

This technique largely based on observed facts and experiments of farmers. O.E. 

Baker (1925, 1926-1933) in his paper of "Agricultural Regions of North America" first used 

this method to demarcate the agricultural region .The Cotton belt, the Com belt and the 

Wheat belt of USA was determined on the basis of observed data. This technique was used in 

the early part of the 201
h century. 0. Jonasson (1925-26), G.E. Jones (1928 & 1930), G. 

Taylor (1930), S.van. Valkenburg (1931 and 1936), G.B. Cressey (1934), R.B Hall (1934-35) 

and H.L. Shantz (1940-43) were the pioneer contributors who attempted to classify 

agricultural regions in the various parts of the world. 
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c) Single element technique 

This is a crude and subje<_:tive technique in which the single element of agricultural 

landscape is taken into consideration .On the basis of degree of concentration and livestock 

enterprises H.F. Gregor (1970), W.B. Morgan and R.J. Munton (1971) determined the 

agricultural regions. D. Whittlesy (1936) delineated on the basis of his five grade criteria such 

as crop and livestock association, method of production, intensity of land use disposal of 

products and ensemble of structures for the farming operations world into 11 cropping 

regions. Demarcations of crop ranking regions in India as well as the present study in Koch 

Bihar district are single element technique i.e. first ranking region, second ranking region etc. 

d) The Multi-element technique 

The multi-eleme~t technique or statistical technique is modification of empirical and 

single element technique of agricultural regionalization. J.C. Weaver's (1954) Crop 

Combinational technique K. Doi's (1959) Combinational analysis, J.T. Coppock's 

Combinational analysis are the examples of this statistical technique. Its main advantage is 

that it is free from biasness as it is based on statistical data and suitably can be used for 

agricultural Planning of a particular region. 

e) Statistical technique 

It is a modification of statistical technique and is based on cluster analysis and 

combinational analysis (J. Singh, 1980).The method employs firstly, the division of 

enumeration units in toN objects inK groups and each of them are represented as a cluster. 

Secondly, combination of crops, livestock or agricultural enterprise is included in each 

cluster. 

f) Multifaceted technique 

For delimitation of agricultural regions, various elements such as physical (relief, 

slope, temperature, rainfall, soil etc.), social (land tenancy, size of holding, religion, custom 

etc.) and economic factors (capital investment, marketing, storage etc.) are taken in to 

consideration. These techniques are known as quantitative and qualitative techniques of 

agricultural regionalization. The following fourteen elements which have been categorized: 
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Group A: Physical (relief, climate, water, soil, subsoil and natural vegetation). 

Group B: Cultural vegetation and cultural structures 

Group C: Functional (rural population, cultural and technological stage, farming 

operation, organisation for providing the rural population with economic 

and cultural goods and commerce. 

0. E. Baker (1926), D. Whitlessy (1936), H. Carol (1952) applied this technique for 

agricultural· regionalization. As a result, three categories of agricultural regions namely 

macro, meso and micro regions are identified. In the present study the Single element 

approach (crop ranking regions) and Statistical technique (crop combinational analysis and 

crop diversification regions) have applied for the identification of agricultural regions. 

7.2 Crop Ranking Regions 

Crop ranking helps for understanding the geographical character of the area. This 

has been examined by ranking the principal crops of the region according to the relative 

significance of each crop. Ranking of crops indicates the nature of economy i.e. whether the 

farmers of a particular areal unit are intensive subsistent farmers, commercial, market 

oriented or partly intensive subsistence and partly commercial. By determining the relative 

strength of different crops in a geographical unit, the process of planning can be more 

rationally adopted for the optimal use of the available land for cultivation. The ranking of 

crops of the district have been studied for the two periods: (i) the period I (1980-81) and the 

period II (2004-05). The time series analysis has been attempted for identifying the relative 

significance of individual crop in cropping pattern for nine principal crops. 

7.2.1 Methodology 

The ranking regions of different crops have been calculated by considering the 

relative strength of percentage share to GCA ofthe block for each crop. The percentage share 

to GCA of the block for each crop has been considered up to one percent i.e. that is to say, 

percentage share of crop <1% was not taken in to consideration. 

7.2.2 Period 1: (1980-81) 
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7.2.2.1 First Ranking 

Only · one crop namely paddy occupied the first rank in the district. This crop 

occupied highest coverage and cultivated in all the blocks of the district for both period. 

Hence, during the study period of 25 years there is no change in the first ranking crop. Paddy 

still occupies the dominant a real strength in the cropping pattern of the district. 

7.2.2.2 Second Ranking 

There were two crops, which occupied second ranking in the period I, namely jute 

and tobacco while this number increased to three for the period II namely jute, tobacco and 

green vegetables. Jute was the second dominant crop for the both periods. It was the second 

dominant crop in eleven blocks and occupied an area of about 380588 hectares (94.96% to 

GCA) in the district. On the other hand, the relative significance of jute as second ranking 

crop has declined from eleven blocks to eight blocks that occupying 70.60% to GCA). 

Table: 7.1 
Block-wise area (hectare) under principal crops and percentage share to GCA ( 1980-81) 

Block Oil 
Paddy Wheat Jute Seeds Pulses Potato Vegetables Spices Tobacco Total 

Mekhliganj 17150 1610 5670 800 695 190 420 80 1900 28515 
Haldibari 14310 490 4940 1100 617.25 80 480 150 160 22327 
Mathabhanga-I 26932 920 6335 500 935 160 570 175 1400 37977 
Mathabhanga-II 28400 1450 8705 700 548.3 290 500 145 450 41288 
Sitalkuchi 20300 420 5045 400 490.15 100 265 170 2100 29290 
Koch Bihar I 27541 1350 9210 1400 1038.18 170 565 110 1260 42694 
Koch Bihar II 32124 1420 7260 1000 715.12 200 740 190 250 43939 
Tufanganj- I 26122 1250 6725 2100 549.22 130 650 170 90 37846 
Tufanganj- II 18971 770 5640 700 940.3 120 560 155 30 27886 
Dinhata I 25604 1050 6280 610 557.1 280 770 195 2000 37386 
Dinhata II 21397 1440 6030 560 552.25 80 640 140 560 31439 
Sitai 13940 500 3560 200 462.13 0 150 20 3900 22742 
Total 272791 12670 75400 10070 8100 1800 6310 1700 14100 403330 

7 .2.2.3 Third Ranking 

Third ranking crops are widespread and cover a small area as they are distributed in 

eleven blocks. Five crops namely wheat, jute, oilseeds, pulses and tobacco have been 

identified as third ranking in the district. Tobacco is the most dominant crop occupied largest 

coverage of 33.02% of the gross cropped area in four blocks in the district during 1980-81. 
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Wheat occupied third rank and covering 28.93% of the gross cropped area in three blocks of 

the district. Oilseeds also ranked third in the cropping pattern during 1980-81 occupied 

25.51% of the gross cropped area extending over in three blocks. Jute ranks third position 

only in one block. Hence the dominance of jute as third rank was replaced by other crops 

during this period. Pulses was the another group of crops which occupied third rank in one 

block of the district that covered 6.91% of the gross cropped area. 

7.2.2.4 Fourth Ranking 

Four crops namely wheat, oilseeds, pulses and green vegetables ranked fourth in the 

cropping pattern of district during 1980-81. Wheat was the dominant fourth ranking crop in 

the district which covered 48.86% of the gross cropped area in six blocks. Pulses identified as 

the second important fourth ranking crop covered 22.21% of the . gross cropped area 

extending in three blocks. Oilseeds has been identified as third significant fourth ranking 

crops in the district covering 21.13% of the gross cropped area in two blocks. Green 

vegetables identified as the least significant fourth ranking crop which occupied 7. 79% of the 

gross cropped area only of one block. 

Table No. 7.2 Crop Ranking Regions: 1980-81 (Period I) 

Sl Crop ranks and number of blocks 
No Crops I II III IV v VI 

1 Paddy 12 - - - - -
2 Wheat - . - 3 6 3 -
3 Jute - 11 1 - - -
4 Oil seeds - - 3 2 3 3 
5 Pulses - - 1 3 2 4 
6 Green 

1 3 4 
Vegetables 

- - -
7 Tobacco - 1 4 - 1 1 

Total 12 12 12 12 12 12 

7.2.2.5 Fifth Ranking 

Fifth ranking crops showed much varied distribution pattern and involved more 

number of crops under this rank. There were five crops namely wheat, oilseeds, pulses, green 

vegetables and tobacco. Green vegetables, wheat and oilseeds were the dominant fifth 

ranking crops in the district during the period 1980-81 which covered 29.55%, 22.21% and 
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21.78% of the GCA respectively and each consisting of three blocks. Pulses were the second 

important fifth ranking crop which shared 15.88% of the GCA consisting of two blocks. 

Tobacco ranked the least important fifth ranking crop which comprised of 10.59% ofthe total 

GCA extending only in one block. 

Table 7.3 Ranking of crops, area coverage and distribution in Koch Bihar ( 1980-81) 

Crops No ofBlocks Blocks in% Area in hectare Area in% 
F'II?.ST RANKING 

Paddy 12 100 403330 100 
SECOND RANKING 

Jute 11 91.67 380588 94.36 
Tobacco 1 8.33 22742 5.64 

THIRD J.?ANKING 
Wheat 3 25 116666 28.93 
Jute 1 8.33 22742 5.64 
Oil seeds 3 25 102907 25.51 
Pulses 1 8.33 27886 6.91 
Tobacco 4 33.34 133168 33.02 

FOURTH RANKING 
Wheat 6 50 197069 48.86 
Oil seeds 2 16.67 85227 21.13 
Pulses 3 25 89594 22.21 
Vegetables 1 8.33 31439 7.79 

FIFTH RANKING 

Wheat 3 25.00 89594 22.21 
Oil seeds 3 25.00 87840 21.78 
Pulses 2 16.67 64030 15.88 
Vegetables 3 25.00 119171 29.55 
Tobacco . 1 8.33 42694 10.59 

SIXTH RANKING 

Oilseeds 3 25.00 89418 22.17 
Pulses 4 33.33 152944 37.94 
Vegetables 4 33.33 129478 32.10 
Tobacco 1 8.33 31439 7.79 

7 .2.2.6 Sixth Ranking 

There were four crops identified as sixth ranking crop in the district for the period I. 

These crops were namely pulses, vegetables, oilseeds and tobacco. Pulses and vegetables 

were the dominant sixth ranking crops which occupied 37.94% and 32.10% of the total GCA, 

each spreading in four blocks respectively. Oilseed was the nextdominant sixth ranking crop 

which covered 22.17% of the total area under GCA spreading in three blocks. Another sixth 
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ranking crop was the tobacco which comprised of7.79% oftotal area ofGCA) consisting of 

one block. 

7.2.3 Period II (2004-05): 

7 .2.3.1 First Ranking 

Paddy occupies the dominant a real strength in the cropping pattern of the district. 

This crop spreads in all the blocks of the district consisting of cent percent to total GCA. 

Table: 7.4 Block-wise areas (hectare) under principal crops and% share to GCA(2004-05) 

Block Paddy Wheat Jute Potato Pulses Oil seeds Tobacco Vegetables Spices Total 
Mekhligimj 17900 2980 5020 2370 350 1455 1800 2407 498 34780 
Haldibari I 1340 150 4560 220 160 510 - 3807 1509 22256 
Mathabhanga~ 26800 I 160 4880 670 1260 2160 1439 5012 734 44115 
I 
Mathabhanga- 22850 1810 8750 2560 770 1920 75 5442 774 44951 
II 
Sitalkuchi 22300 320 4560 380 330 970 2286 2457 393 33996 
Koch Bihar I 31 !50 2170 9030 1520 1435 3730 1240 5797 793 56865 
Koch Bihar II 27220 2560 6620 3970 600 3980 - 5677 754 51381 
Tufanganj- I 28930 1960 5470 1090 495 4830 - 5457 774 49006 
Tufanganj- II 20230 1080 1290 1030 1175 5060 - 5322 763 35950 

Dinhata I 22230 1360 4290 1810 530 2890 2100 5767 644 41621 

Dinhata II 26980 1620 9400 1040 476 3050 625 5112 733 49036 
Sitai I 1390 400 1990 180 380 136 4550 1419 403 20848 
Total 269320 17570 65860 16840 7961 30691 14115 53679 8772 484808 

7.2.3.2 Second Ranking 

Three crops namely jute, green vegetables and tobacco occupied the second position 

in terms of areal strengths during the period II. Jute still occupies the dominant second 

ranking crop which accounts for 70.60% to GCA consisting of eight blocks district. It was 

observed that the relative significance of jute as second ranking crop has declined from 

eleven blocks to eight blocks during the study period. Green vegetables identifies as the next 

significant second ranking crop in the district. It occupies 25.1 0% to GCA comprising of 

three blocks. Tobacco identifies as another second ranking crop which covers only 4.3% of 

the GCA comprising only one block. 
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7 .2.3.3 Third Ranking 

Four crops have been identified as the third ranking crops during 2004-05 namely 

wheat, jute, oilseeds, and vegetables. Among them vegetables is the dominant crop occupied 

largest areal coverage i.e., 63.43% to gross cropped area in seven blocks. Jute occupies third 

rank and comprises three blocks covering 21.98% of the gross cropped area. Oilseeds and 

wheat rank third in the cropping pattern during the period the period occupied 7.42% and 

7.17% area of the gross cropped area respectively and extending over only one block each. 

7 .2.3.4 Fourth Ranking 

The numbers of crops in fourth rank has been identified to be six and are spread over 

throughout the district. The crop distributional pattern in this ranking has been found 

fragmented and diversified. Oilseeds rank the dominant position in fourth ranking crops 

which covered 60.23% of the total GCA spreading over six blocks. G~een vegetables 

identified as the second important fourth ranking crop in the district during the period II 

which accounts for 11.47% of the total GCA consisting of two blocks. Four crops namely 

potato, jute, tobacco, and spices which identified as the less significant and more diversified 

fourth ranking crops in the district during 2004-05. 

7.2.3.5 Fifth Ranking: 

Six crops have been identified to be fifth rank and show widespread distribution 

both in space and the number of crops involved. These crops are namely wheat, potato, 

oilseeds, tobacco, pulses, and spices. Wheat is the most dominant second ranking crop in the 

district which occupies an area of 31.95% of the GCA in three blocks. Oilseeds is second 

important fifth ranking crops which shares 20.87% of the total GCA in three blocks. Potato 

comes to next in the fifth ranking crops which covers 17.77% of the total GCA extending 

over two blocks. Tobacco identifies as the fourth in fifth ranking crops of the district which 

covers 17.68% of the GCA spreading over two blocks. While pulses and spices are identified 

as the least important fifth ranking crops which individually occupies 7.43% and 4.30% 

respectively of the total GCA. 
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Table 7.5 Crop ranking regions: 2004-05 (Period II) 

Sl No Crops Crop ranks and Number of Blocks 

I II III IV v VI VII 

1 Paddy 12 - - - - - -
2 Wheat - - 1 - 3 4 2 
3 Jute - 8 3 1 - - -
4 Oil seeds - - 1 6 3 - 1 
5 Pulses - - - - 1 1 3 
6 Potato - - - 1 2 5 2 
7 Tobacco - 1 - 1 2 1 -
8 Vegetables 3 7 2 - - -
9 Condiments - - 1 1 1 4 

7.2.3.6 Sixth Ranking 

Five crops namely potato, wheat, pulses, tobacco, and spices have been identified as 

the sixth ranking crops of the district. Potato has been identified as the most significant of 

sixth ranking crops which covers 45.13% ofthe total GCA) consisting of five blocks. Wheat 

is the next which shares 31.59% of the total GCA comprising of four blocks of the district. 

The remaining three crops namely pulses, tobacco and spices occupy varying proportion of 

area i.e., 9.1 0%, 7.17% and· 7.01% respectively of the total area of GCA respectively and 

each of them comprising only one block. 

7 .2.3. 7 Sev.enth Ranking 

Five crops namely spices, pulses, wheat, potato and oilseeds have been identified as 

the seventh r~ing crops of the district. Spices are the most efficient seventh ranking crops 

covering 40.09% to GCA and consist of four blocks of the district. On the other hand, pulses 

are next important crop of seventh ranking crops covering three blocks of the district with 

percentage of areal coverage of 20.62% to GCA. The remaining three crops namely 

wheat(two blocks), potato (two blocks )and oilseeds (one block) occupy varying proportion 

of area i.e. 17.68%, 14.44% and 7.17% respectively. 
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Table 7.6 Ranking of crops, area coverage and distribution in Koch Bihar (2004-05) 

Crops No ofblocks Blocks in% Area in hectare Area in% 
FIRST RANKING 

Paddy 12 100 484808 100 
SECOND RANKING 

Jute 8 66.67 342274 70.60 
Tobacco 1 8.33 20848 4.3 
Vegetables 3 25.00 121686 25.10 

THIRD RANKING 
Wheat 1 8.33 34780 7.17 
Jute 3 25 106584 21.98 
Oilseeds ·1 8.33 35950 7.42 
Vegetables 7 58.34 307494 63.43 

FOURTH RANKING 
Jute 1 8.33 35950 7.42 
Potato 1 8.33 44951 9.27 
Oilseeds 6 50 292024 60.23 
Tobacco 1 8.33 33996 7.02 
Vegetables 2 16.67 55628 11.47 
Spices 1 8.33 22256 4.59 

FIFTH RANKING 
Wheat 3 25 154904 31.95 
Oil seeds 3 25 101203 20.87 
Pulses 1 8.33 35950 7.43 
Potato 2 16.67 86161 17.77 
Tobacco 2 16.67 85736 17.68 
Spices 1 8.33 20848 4.30 

SIXTH RANKING 
Wheat 4 33.33 153130 31.59 
Pulses 1 8.33 44115 9.10 
Potato 5 41.68 218784 45.13 
Tobacco 1 8.33 34780 7.17 
Spices 1 8.33 33996 7.01 

SEVENTH RANKJN'G 
Wheat 2 16.67 85736 17.68 

Oilseeds 1 8.33 69946 14.44 
Pulses 3 25 99969 20.62 
Potato 2 16.67 34780 7.17 
Spices 4 33.33 194374 40.09 
Total 12 100 484808 100 

7.3 Crop Combination 

7.3.1 Introduction 
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In order to understand the cropping patterns, the crop concentration, and agricultural 

operations in Koch Bihar district the study of crop combination is inevitable. It gives an idea 

about the agricultural typology, economics of agriculture and agricultural income of the 

district as well as it gives an insight in the cropping practices and crop rotation to recover the 

soil fertility. In this context, J. C. Weaver ( 1954) rightly stated that to study the regional and 

economic geography in terms of agriculture, one country confined to the description of 

dominant individual crop/crops rather than complex agricultural system, with the result that 

the country suffers from over generalizations, because the individual crops, except in 

relatively rare circumstances of extreme mono culture, is not grown alone but 

characteristically they appear in combinations. J. C. Weaver (1954) also pointed out 3 

different reasons in which crop-combinational analysis may have more fruitful: (i) these are 

essential to an adequate understanding of individual crop geography; (ii) crop combination in 

itself is an integrated reality that demands definitions and distributional analysis and (iii) such 

regions are essential for the construction of the still more complex structure of vivid 

agricultural regions. 

7.3.2 Methodology: 

Minimum deviation method as developed by J. C. Weaver (1954) and the method 

developed by K. Doi (1959) have been applied to study the crop-combination regions of 

Koch Bihar district. J C. Weaver, the pioneer of quantitative idea, formulated this minimum 

deviation method in 1954 to study the crop-combination regions in the Middle West (U.S.A.). 

Weaver has considered percentages of crops acreages to gross cropped area (G.C.A) and the 

percentages mentioned above are arranged in decreasing order. 

Weaver considered the percentages of crops acreages to gross cropped area (GCA) 

arranging in descending order. Weaver considered crop that covers 100% of GCA is mono

culture or, single crop; crops that cover 50% of GCA for each crop be defined as 2-crop 

combination; crops that cover 33.3% ofGCA for each crop be defined as 3-crop combination 

...... and so on. The crop combination would be finally obtained from the following formula: 

a=..../ 2:( d2
) + n ...................................... 7.1 

where: a = standard deviation, 2:d2 
= sum of the squares of deviations and n = number of 

crops. 
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The formula for calculating the crop combination by K. Doi's method is as follows: 

L( d2
); Where, l:d2 =sum of the squares of deviations 

The combination having the smallest Ld2 will be the combination of the primary 

crops. But it is not required to calculate l:d2 for each combination, as it can be found only by 

consulting a table provided by Doi which presents critical values for different element at 

various cumulative percentage. If the percentage held by a single crop is lower than the 

critical value, the crop is dropped from the combination and vice versa. 

Table 7.7a 

Block-wise gross cropped area under different crops in Koch Bihar district 

SL Name of blocks Paddy Wheat Jute Oil Seeds 
No 1980-81 2004-05 1980-81 2004-05 1980-81 2004-05 1980-81 2004-05 
I Mekhliganj 17150 17900 1610 2980 5670 5020 800 1455 
2 Haldibari 14310 11340 490 150 4940 4560 1100 510 
3 Mathabhanga-I 26932 26800 920 1160 6335 4880 500 2160 
4 Mathabhanga-II 28400 22850 1450 1810 8705 8750 700 1920 
5 Sitalkuchi 20300 22300 420 320 5045 4560 400 970 
6 Koch Bihar l 27541 31150 1350 2170 9210 9030 1400 3730 
7 Koch Bihar II 32124 27220 1420 2560 7260 6620 1000 3980 
8 Tufanganj- I 26122 28930 1250 1960 6725 5470 2100 4830 
9 Tufanganj- ll 18971 20230 770 1080 5640 1290 700 5060 
10 Dinhata I 25604 22230 1050 1360 6280 4290 610 2890 
II Dinhata ll 21397 26980 1440 1620 6030 9400 560 3050 
12 Sitai 13940 11390 500 400 3560 1990 200 136 
13 Total 272791 269320 12670 17570 75400 65860 10070 30691 

Table No. 7.7b 

Block-wise gross cropped area (GCA) under different crops in Koch Bihar district 

SL Pulses Potato Green Vegetables Spices Tobacco 

No 1980- 2004- 1980- 2004- 1980- 2004- 1980- 2004- 1980- 2004-
81 05 81 05 81 05 81 05 81 05 

1 695 350 190 2370 420 2407 80 498 1900 1800 
2 617.25 160 80 220 480 3807 150 1509 160 -
3 935 1260 !60 670 570 5012 175 734 1400 1439 
4 548.3 770 290 2560 500 5442 145 774 450 75 
5 490.15 330 100 380 265 2457 170 393 2100 2286 
6 1038.18 1435 170 1520 565 5797 110 793 1260 1240 
7 715.12 600 200 3970 740 5677 190 754 250 -
8 549.22 495 130 1090 650 5457 170 774 90 -
9 940.3 1175 120 1030 560 5322 155 763 30 -
10 557.1 530 280 1810 770 5767 195 644 2000 2100 
II 552.25 476 80 1040 640 5112 140 733 560 625 
12 462.13 380 0 180 150 1419 20 403 3900 4550 
13 8100 7961 1800 16840 6310 53679 1700 8772 14100 14115 

Source: District Agriculture Annual Plan, 2007-08 
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7.3.3 Crop Combination 

7.3.3.1 Period I (1980-81): 

Based on K. Doi' s method, during the year 1980-81 the district was dominated by 

mono crop combination and out of 12 blocks in the district, monoculture was dominant in 1 0 

blocks while the remaining 2 blocks namely Haldibari and Mekhliganj have been 

characterised by two crop combinations (Table 7a & 7b ). The blocks dominant in 

monoculture have been identified as Mathabhanga I and II, Sitalkuchi, Koch Bihar I and II, 

Tufanganj I and II, Dinhata I and II and Sitai. Paddy was the single dominant crop in all these 

blocks (Fig. No, 7.la& 7.1b). 

On the hand, based on the Weavers' method, the district was dominated by two 

crops combinations and out of the 12 blocks of the district, 9 blocks were dominated by 2 

crops combination of paddy and jute. Only one block namely Koch Bihar II was under mono 

crop with paddy and another block namely Mathabhanga II was dominated by 3 crops 

combinations of paddy, Jute and wheat (Fig. No, 7.1a). 

Table 7.8 Crop Combination in Koch Bihar District ( 1980-81) 

Name of blocks Crop Combinations (J.C. Weaver) Crop Combinations (K. Doi) 
Mekhliganj 2 crops (paddy & jute) 2 crops (paddy & jute) 

Haldibari 2 crops (paddy+ Jute) 2 'crops (paddy & jute) 

Mathabhanga-I 2 crops (paddy & jute) Mono crop (paddy) 

Mathabhanga-II 3 crops (paddy, jute & wheat) Mono crop (paddy) 

Sitalkuchi 2 crops (paddy & jute) Mono crop (paddy) 

Koch Bihar I 2 crops (paddy & jute) 1 2 crops (paddy & jute) 

Koch Bihar II Mono crop (Paddy) Mono crop (paddy) 

Tufanganj- I 2 crops (paddy & jute) Mono crop (paddy) 

Tufanganj- II 2 crops (paddy & jute) Mono crop (paddy) 

Dinhata I 2 crops (paddy & jute) Mono crop (paddy) 

Dinhata II 2 crops (paddy &jute) Mono crop (paddy) 

Sitai 3 crops (paddy, tobacco & jute) 2 crops (paddy & tobacco) 

Total 2 crops (paddy & jute) Mono crop (paddy) 
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7.3.3.2 Period II (2004-2005) 

During the study period from 1980-81 to 2004-2005, there is a significant change in 

the crop combinations and the district has been found to be dominated by 2 crops and 6 crops 

combination based on Doi's and Weavers method respectively. It is observed from the table 

12 B that not a single block falls under the mono crop combination. All the blocks fall under 

3 to 7 crop combination region based on Weaver's method (Fig. 7.2a). 

7.3.3.2.1 Three crop combination 

Haldibari is the only block identified as three crops combination region situated in 

the extreme south-western part of the district. Paddy is the dominant and distinctive crop as 

well as first ranking crop while the second ranking crop is jute and third ranking crop is 
l 

vegetables. 

7.3.3.2.2 Four crop combination 

This combination has been identified in Sitalkuchi and Sitai block. In Sitalkuchi the 

dominant crop association is paddy -jute -vegetables - tobacco and in Sitai the combination 

has been found as paddy - tobacco - jute - vegetables covering area of 65.6%, 13.41%, 

7.23%, 6.72%, 54.63%, 21.82%, 9.55% and 6.81% respectively. From the analysis it is clear 

that the Sitalkuchi and Sitai blocks are transformed from two crops to four crops combination 

region during the study period (1980-81 to 2004-2005). The transformation from staple food 

(paddy) and traditional cash crop jute to vegetables. 

7.3.3.2.3 Five crop combination 

Five crops combination spreads over four blocks namely Mathabhanga I, Koch 

Bihar I, Tufanganj I, and Dinhata II with a combination of paddy-jute-vegetables-oilseeds

wheat common to all everywhere. 

169 



7.3.3.2.4 Six crop combination 

Three blocks namely Mathabhanga II, Koch Bihar II and Tufanganj II have been 

identified with six crop combination of paddy-jute-vegetables-potato-oilseeds-wheat in 

Mathabhanga II and Koch Bihar II. A combination of paddy-vegetables-o.ilseeds-jute-pulses

wheat has been identified in Tufanganj II block. 

7.3.3.2.5 Seven crop combination 

Mekhliganj block has been identified with 7-crop combination ofpaddy-jute-wheat

vegetables-potato-tobacco-oilseeds and Dinhata I block with a combination of paddy

vegetables-jute-oilseeds-tobacco-potato-wheat. 

Table No. 7.9 Change in crop combination regions in Koch Bihar (1980-81 to 2004-05) 

Crop Based on J. C. Weaver Based on K. Doi 
Combination No. ofblocks Change No. ofblocks Change 

1980- 2004- Increase Decrease 1980- 2004- Increase Decrease 
81 05 81 05 

Monoculture 1 0 - 1 8 1 - 7 
Two Crop 9 - - 9 4 7 3 -
Three Crop 3 1 - 2 - 4 4 -
Four Crop - 2 2 - - - - -
Five Crop - 4 4 - - - - -
Six Crop - 3 3 - - - - -
Seven Crop - 2 2 - - - - -
Total 12 12 12 12 12 12 12 12 

Discussion 

The pattern of combinational change as per Weaver's technique shows that during 

the period 1980-81 monoculture observed in one block, two crops combination dominated in 

nine blocks and three crops combination dominated in the remaining three blocks of the 

district. However, by the year 2004-05 both monoculture and two crops combination have 

been found non-existent. There has been a combinational change towards larger number of 

crops i.e., three crops, four crops, five crops, six crops and seven crops respectively. The 

strength of monoculture and two crops combination has been decreased by 1 00% and the 

strengths of three crops combination decreased by 66.66%. On the other hand, there is · 
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significant increase in the block level under higher degree of crop combination i.e., four to 

seven crops. 

Table 7.10 Changing pattern of cropped area in% in 1980-81 and 2004-05 in Koch Bihar 

Crops Area in 1980-81 Major crop Crops Area in 2004-05 Major crop 
(in hectare (in%) combination in hectare (in%) combination 

Paddy 272791 67.63 Mono crop Paddy 269320 55.55 2-crops by 
Jute 75400 18.69 byDoi Jute 65860 13.58 Doi (Paddy+ Jute) 
Tobacco 14100 3.50 (Paddy) Vegetables 53679 11.07 
Wheat 12670 3.14 Oil seeds 30691 6.33 6-crops by Weaver 
Oil seeds 10070 2.50 2-crops by Wheat 17570 3.62 (Paddy+ Jute+ 
Pulses 8100 2.01 Weaver Potato 16840 3.47 Vegetables+Oilseeds 

Vegetables 6700 1.66 (Paddy+ Tobacco 14115 2.91 +Wheat+ Potato) 

Potato 1800 0.45 Jute) Spices 8772 1.81 
Spices 1700 0.42 Pulses 7961 1.64 
Total 484808 100.00 

On the other hand, based on K. Doi' s method it has been identified that during the 

year 1980-81 mono-crop and two crops combination occupied in eight and four blocks of the 

district. This combinational pattern has changed during the period of 2004-05 showing mono 

crop in one block, two crops in seven blocks and three crops combination in the remaining 

four blocks. Significant decrease of 87.5% in mono culture has been noticed by the period. 

While, significant increase has been noticed in three and four crops combination in the same 

period and which has been estimated to be 42.86% and 400% respectively. 

Table 7.11 Crop Combination in Koch Bihar District (2004-05) 

~lame of blocks Crop Combinations (J.C. Weaver) Crop Combinations (K. Doi) 
Mekhliganj 7 crops _(paddy-jute-wheat-vegetab Ie-potato-tobacco-oi !seed) 2 crops (paddy-jute) 

Haldibari 3 crops (paddy-jute-vegetables) 3 crops (paddy-jute-vegetables) 

Mathabhanga-I 5 Crops {paddy-vegetables-jute-oilseeds-tobacco) 2 crops (paddy-vegetables) 

Mathabhanga-II 6 crops (paddy-jute-vegetables-potato-oilseeds-wheat) 2 crops{paddy-jute) 

Sitalkuchi 4 crops (paddy-jute-vegetables-tobacco) Mono crop {paddy) 

Koch Bihar I 5 crops (paddy-jute-vegetables-oilseeds-wheat) 2 crops {paddy-jute) 

Koch Bihar II 6 crops(paddy-j ute-vegetab I es-o i !seeds-potato-wheat) 3 crops (paddy-jute-vegetables) 

Tufanganj- I 5 cops (paddy-jute-vegetables-oilseeds-wheat) 2 crops (paddy-jute) 

Tufanganj- II 6 crops (paddy-vegetables-oilseeds-jute-pulses-wheat) 3 crops (paddy-vegetables-jute) 

~nhatal 7 crops (paddy-vegetable-jute-oilseeds-tobacco-potato- 3 crops (paddy-vegetables-jute) 

- - wheat) 
Dinhata II 5 crops {paddy-jute-vegetables-oilseeds-wheat) 2 crops (paddy-jute) 

171 



26" 
30' 

26" 
00' 

CROP COMBINATION REGIONS BASED ON WEAVER'S METHOD (1980-81) 

89 15' 89 89 

MONO CROP 

5Km;.. 0 5 10Km. 
Figure No. -7.l.a 

89 0' 89 15' 

CROP COMBINATION REGIONS BASED ON DOl'S METHOD (1980-81) 

89 15' 

LEGEND 

5Km;.. ..Q 5 1 OKm. 

89 0' 6915' 

89 0' 

172 

89 

26 
15' 

Figure No. -7.l.b 



CROP COMBINATION REGIONS BASED ON WEAVER'S METHOD (2004-05) 
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7.4 Crop Diversification: 

A study of crop diversification is necessary to understand the agricultural land use 

pattern in a particular region. Crop diversification means growing of various types of crops 

on land under cultivation. It is a technique which reflects the impact of physic-socio

economic factors but the most important is the physical environment. In general it appears 

that high degree of competition among various types of crops, rotation for field for 

maintaining the soil fertility and to acquire net benefit from the multiple cropping leads to 

diversification of crops. The greater number of crops leads to greater competition, the higher 

is the magnitude of diversification. 

7.4.1 Methodology: 

The pattern of crop combination when observed with diversification indicates that 

greater the number of crops in combination, higher is the diversification. In order to identify 

the spatial patterns of crop diversification in the district under study Bhatia's method has 

been used. The formula of S. S. Bhatia's crop diversification is as follow: 

Index of Crop Diversification=% of cultivated area under x crop I No. ofx crop ........ . 

Where, x means 2:5% of area under crop i.e., x crops those which individually occupy 5% or 

· more to net area in the block. 

The indices of crop diversification have been calculated for two periods, 1980-81 

and 2004-2005 and been displayed in tables and maps. Table 12 & figures 7.5 and 7.6 show 

the spatial patterns of crop diversification in the district. 

7.4.2 Crop Diversification in Period I (1980-81) 

The largest area for the period 1980-81 occurs in the low crop diversification group 

covering 61.36% area in the district and for the period 2004-05 occurs in the moderate crop 

diversification group covering 57.13% area in the district. It is seen from the table 14.3 that 
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two crops namely paddy and jute were in competition for diversification in 7 blocks (58.34% 

to total blocks), 3 crops were in competition for diversification in 4 blocks (33.33% to total 

blocks) with different crop association (3 for same association) and four crops were in 

competition for diversification in 2 blocks (8.33%) in the district. 

Table 7.12 Block-wise crop diversification pattern (Based on Bhatia) 

Block Crop diversification ( 1980-81) Crop diversification (2004-05) 
Mekhliganj 23.1 15.6 

(Paddy+ Jute+ Wheat+ Tobacco) Paddy+ Jute+ Wheat+ V egetable+Potato+ Tobacco 
Haldibari 43.1 (Paddy+Jute) 23.8 (Paddy+Jute+Vegetable+Spices) 

Mathabhanga-I 43.8 (Paddy+ Jute) 27.7 (Paddy+Jute+Vegetable) 

Mathabhanga-II 45.0 (Paddy+Jute) 22.0 (Paddy+Jute+Potato+Vegetable) 

Sitalkuchi 31.2 (Paddy+ Jute+ Tobacco) 23 .2 (Paddy+ Jute+ Tobacco+vegetable) 

Koch Bihar I 43.0 (Paddy+ Jute) 21.9 (Paddy+ J ute+Oilseed+ Vegetable) 

Koch Bihar II 42.2 (Paddy+ Jute) 18.5 (P+J+Po+Oii+Veg) 

Tufanganj- I 30. 8 (Paddy+Jute+Oilseeds) 22.8 (Paddy+ Jute+Oilseed+Vegetable) 

Tufanganj- II 44.1 (Paddy+Jute) 28.4 (Paddy+Oilseed+Vegetable) 

Dinhata I 3 0 .2(Paddy+ Jute+ Tobacco) 17.9(Paddy+Jute+Oilseed+Tobacco+Vegetable) 

Dinhata II 43.6 (Paddy+ Jute) 22.7 (Paddy+ J ute+Oilseed+ Vegetable) 

Sitai 3 1.4 (Paddy+ Jute+ Tobacco) 23.2 (Paddy+Jute+Tobacco+Vegetable) 

Total 43.2 (Paddy+ Jute) 21.6 (Paddy+Jute+Oilseed+Vegetable) 

7.4.3 Crop Diversification in Period II (2004-05) 

In contrast, the period 2004-05 exhibits a keen competition for crop diversification. 

During this period Three crops namely Paddy, jute vegetables in Mathabhanga II and paddy, 

jute, oilseeds in Tufanganj II are in competition for diversification in 2 blocks (16.67%), 

Competition for four crop diversification is observed in 7 blocks of the district (58.33% to 

total block). However, there is a different cropping association among the four blocks. Four 

crops namely Paddy, Jute, Vegetables, spices are in competition for diversification in 

Haldibari block; paddy, jute, oilseeds, vegetables are in competition in 3 blocks namely Koch 

Bihar I, Tufanganj I and Dinhata II; paddy, jute, tobacco, vegetables are in competition in 2 

blocks namely Sitalkuchi and Sitai; Paddy, Jute, Potato, Vegetables are in competition in 1 

block namely Mathabhanga II. Five crops namely Paddy, Jute, Potato, oilseeds, vegetables 

are in competition for diversification in Koch Bihar II and paddy, jute, oilseeds, tobacco, 

vegetables in Dinhata I. Only the Mekhliganj block exhibits six crop competition for 
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diversification namely paddy, jute, wheat, vegetables, potato and tobacco (8.33% to total 

blocks) . 

. Therefore, it can .be summarized that during the period 2004-05 crop is more 

diversified than that of the 1980-81 period. The low degree of diversification during 1980-81 

may be due to: a) traditional farming practice; b) ignorance of farmers about modem 

cropping pattern; c) high degree of dependency on monsoon rain; d) lack of modem inputs; e) 

traditional ownership of land; f) dominance of traditional varieties of seeds. 

On the contrary, the period under study from 1980-81 to 2004-05 the observed 

pattern of crop is more diversified which may be accounted for increased rate of population 

pressure on agricultural la.nd, introduction of HYV s seeds, use of fertilisers and manures, 

effectiveness of land reforms, provision of irrigation facilities. 

Table 7.13 Trends in crop diversification in Koch Bihar district 

Sl Di. Diversification 1980-81 2004-05 
No. Index Class No. of Area covered No. of Area covered 

blocks (%) blocks (%) 
1 <20 Very High - - 3 26.36 
2 20-25 High 1 7.07 7 57.13 
3 25-30 Moderately High - - 2 16.51 
4 30-35 Moderately Low 4 31.57 - -
5 35-40 Low - - - -
6 >40 Very Low 7 61.36 - -
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7.4.4 Crop Diversification Regions 

The results obtained have been displayed in above Table and presented by 

choropleth map shows that crops in number, crops in competition, number of blocks and 

index of crop diversification in the district. The following five crops diversification regions 

have been categorized: 

i) Very high crop diversification 

ii) High crop diversification 

iii) Moderately high crop diversification 

iv) Moderately low crop diversification 

v) Very low crop diversification 

7.4.4.1 Very high crop diversification 

Very high crop diversification has been identified in three blocks namely 

Mekhliganj, Koch Bihar II, Dinhata 1 covering 14.39% of the gross cropped area. Large 

number of crops is found in very high degree of diversification including paddy, jute, wheat, 

green vegetables, potato, tobacco and oilseeds. 

7.4.4.2 High crop diversification 

This category covers 34.4% of the gross cropped area. The index value of this 

category ranges from 20 to 25 and has been identified only in Mehkliganj block in 1980-81 

and in Haldibari, Mathabhanga II, Sitalkuchi, Koch Bihar I, Tufanganj I, Dinhata II and Sitai 

in 2004-05. This category occupies three to four types of crop. 

7.4.4.3 Moderately high crop diversification 

The area of moderately high crop diversification covers 9.01% of the gross cropped 

area in the region under study. Two blocks in 2004-05 namely Mathabhanga I and Tufanganj 
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II identified under this category. The range of diversification of this category is from 25 to 30 

and three types of crops enter this category. 

7.4.4.4 Moderately low crop diversification 

Moderately low crop diversification covers 14.33% of the gross cropped area in 

Koch Bihar district. Four blocks in 1980-81 namely Sitalkuchi, Tufanganj I, Dinhata and 

Sitai identified under this category. The range of diversification of this category is from 30 to 

35 and three types of crops enter this category. 

7.4.4.5 Very low crop diversification 

This category covers 27.87% of the gross cropped area. The index value of this 

category ranges more than 40 and seven blocks namely Haldibari, Mathabhanga I, 

Mathabhanga II, Koch Bihar I, Koch Bihar II Tufanganj II and Dinhata II in 1980-81 enter 

this category. This category occupies two types of crop namely paddy and jute. 

7 .S Conclusion 

From the above analysis it is revealed that very high to high diversification of crops 

dominate in 2004-05 while moderate low and very low diversification dominated during the 

period 1980-81. It can be mentioned that high diversification during the period 2004-05 

indicates the availability of fertilisers, pesticides, intensive agricultural practice, expansion of 

irrigation facility, population pressure on land, use of HYVs etc. On the other hand, low 

degree of diversification during 1980-81 may be attributed to traditional way farming 

practice, dependency on monsoon rainfall, low quality of seeds, limited use of chemical 

fertilisers etc. Thus, the result of crop diversification established the relation with physico

socio-economic condition of the district. 
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CHAPTER VIII 

8.0 PROBLEMS AND STRATEGIES FOR AGRICULTURAL DEVELOPMENT 

8.1. Introduction 

The economy of Koch Bihar district is dominated by agrarian activities. About 67% 

of district's work force is engaged in agriculture. It is a major source of employment in the 

economy. Being the largest economic activity, agriculture serves as the index of district's 

economic progress. Other sectors of the economy cannot escape from the impact of the 

fluctuations in the fortunes of agriculture. Therefore, agriculture has accorded top priority in 

almost every five-year plan. It has registered quite impressive growth since the mid eighties. 

However, in spite of all the efforts, agriculture continues to remain, largely, undeveloped and 

backward. 

8.2. Problems of Agriculture 

Some of the main features associated with the problems of agriculture in the district 

are as follows: 

8.2.1 Excessive pressure of population: 

One of the major causes of backwardness of agriculture in the district is the 

excessive pressure of population on land. The district shares 3.09% of the state population 

with just about 3.85% of the total area of the state. The man-land ratio as per 2001 census 

stands 1:0.83 in the district (in terms of Bigha). It is estimated that out of the total work force 

of about 909577 people (2001 Census) in the district, about 67% engaged in agricultural 

sector as cultivators, agricultural labourers and in allied activities. The percentage of 

cultivators to total workers was 37.45% in 2001, the highest in the state. On the other hand, 

the percentage of agricultural labourers to total workers was 29.5%, slightly higher than the 

state. This shows high degree of dependency on agriculture and causes further fragmentation 

of land holding that infact prevents improved farm practices and have negative impact. 
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8.2.2. Stagnation and low productivity 

Agricultural stagnation has been a bane of the British rule in India. The Britishers 

never made any serious efforts to develop the agrarian economy of India. They only brought 

about some reorganization in this mainly to meet the raw material requirements of their own 

industry. Further, under the growing pressure of population on one hand and lack of 

investment on the other, Indian agriculture started showing signs of decay. Productivity in 

many crops in the district found to be remarkably low in comparison of the other districts of 

the state and the pattern of land use, the organisation of farming, the tools and implements 

used are all outmoded thereby persisting stagnation in this sector. 

8.2.3 Uneconomic land holdings 

Land holdings in the district are very small and uneconomic. Continued process of 

fragmentation has made the land holding ridiculously small and, in many cases, unfit for 

cultivation. Moreover, the holdings upon which cultivation is carried .on do not provide 

enough income to the farmers even to meet their basic minimum requirements. Small and 

marginal peasants dominate the agrarian sector. In fact, the numbers of large holdings as well 

as area accounted for are very negligible and have steadily declined in the district over the 

years. In the year 2004-05, 75.53% of the holdings in the district are below 2 hectares 

covering 95.56% area of the total operated area. This indicates a shocking picture that a large 

proportion of about 4 7. 9% holdings in 2004-05 are marginal (below 1 hectare) accounting for 

35.62% of the total operated area. Another 14% are small holding (1-2 hectare) taking up 

39.91% of the total operated area Medium holdings (2-4 hectare) accounted for only 5.75% 

of the total holdings but covered 19.55% of the operated area. It is also found that large size 

holdings (> 4 hectare) account for 4.44% of the total number of holdings covering only 

4.91% of the operated area. 

The average size of holding in the district at present is 0.62 hectare, which is lower 

than the state average of 0.82 hectare. The size of the holdings will further decrease with the 

infinite subdivision of the land holdings. The main reason for this sad state of affairs is our 

inheritance laws. The land belonging to the father has divided among the sons. Such division 

of plots often accelerates the processes of fragmentation. Different tracts have different levels 

of fertility are to be distributed accordingly. If there are six tracts, which to be distributed 
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between two sons, both the sons will get smaller plots of each land tract. In this way, the land 

holdings become smaller and more fragmented with each passing generation. Subdivision and 

fragmentation of the holdings is one of the main reason low agricultural productivity and 

backwardness o_f the agriculture in the district. 

8.2.4 Subsistence nature of agriculture 

Since over three-fourths of operational holdings are small and uneconomic and 

productivity in agriculture is extremely low; the farmers takes to farming more as a way of 

lif~ rather any commercial or profitable activity. The tiny farms in agriculture are in the 

nature of subsistence farms because the meager production is insufficient for self

consumption of the cultivators. The district is mainly identified aman paddy crop district i.e. 

that is to say dominance of food crops in the agricultural scenario is more than the 

commercial crops. Tobacco and jute important commercial crops do not show substantial 

increase in terms of area and productivity. Even the share of aman paddy as marketable 

surplus is not remarkable in comparison with the other districts West Bengal. The production 

of important commercial crops like potato, jute and other vegetables mainly depends on the 

exported seeds. The marketing of potato, jute and tobacco is controlled mainly by brokers 

(middlemen) who are always ready maximizing their own profits not the farmers. As a 

consequence, farmers are cheated by these brokers and the farmers try to avoid cultivating 

these crops in additional land. Cold storage facilities are inadequate for potato and other 

vegetables and farmers normally sell at harvest time to dispose of their produce. Hence, there 

is a little scope for commercialization or profit oriented production in a large segment of 

agriculture. 

8.2.5. Uncertainties in Monsoon rain 

Indian agriculture is aptly described as a gamble of monsoon. In spite of continued 

expansion in irrigation potential, nearly 70% of area under cultivation is-, still dependent on 

rainfall, which is uncertain, erratic and confined to about four months in a year. Any year of 

bad rains spells disaster to agriculture and brings misery to mill_ions of people engaged in dry 

areas. Lack of assured irrigation deters agricultural production and restricts the possibility of 

double or multiple cropping. Irrigation facilities cover only 24.33% (99163 hectare) of the 

total gross cropped area. Only 39% of the net cropped area (253863 hectares) is under 
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irrigation in the year 2004-05 which is lower than the state average of 59.21%. As there is no 

major irrigation projects, cultivators mainly depend on minor irrigation schemes. The existing 

sources of irrigation in the district are private tanks and wells, deep tube wells, shallow tube 

wells and river lift pumps. 

Therefore, irrigation is a major lacuna to enhance the productivity of different crops 

in the district. Because only 39% of the net cropped area (99163 hectare) and 24.33% of 

GCA have been brought under irrigation in 2004-05. It is a matter of grave concern that about 

75000 hectare of cultivable land still remain fallow or used for such crops which give low 

return to the farmers in rabi season mainly due to lack of irrigation facilities. 

8.2.6 Inadequacy of fertilisers 

Cultivated land in Koch Bihar has been found not properly been manure as cow 

dung is mostly burnt as fuel. There is a strong prejudice against the use of night soil as 

manure. Chemical fertilisers are not still within the reach of most of the marginal and small 

farmers. The N.P.K. ratio of the district is not balanced and is below the ideal level in 

comparison to national consumption level and state level. The result is t,hat fertility of land 

has considerably deteriorated and there is agricultural decadence. 

8.2.7. Problem of soil erosion 

Large tracts of land suffer from soil erosion. The top level of the soil is washed away 

through rains or floods. Such lands become unfit for cultivation. The evil is especially serious 

in many blocks of the district. The demand of land is increasing to accommodate the 

exponential growth of human population to meet the need of non-agricultural land use. The 

per capita area of gross land is decreasing which is otherwise affected the arable land. To 

meet the common needs, lands are being over used causing soil exhaustion and degradation 

of soil status. Further faulty management land resources become susceptible to physical and 

chemical degradation. On the other hand, eroded soil materials affect the surface water bodies 

and drainage system increases the stream bank erosion and flood occurrence. The extent of 

degraded land in non-forest area in the district has been estimated by 12.15% mostly caused 

by soil erosion and in particular river bank erosion. The river bank erosion is very much 

pronounced in Raidak, Torsa, Dharla, Gadadhar, Kaljani, Singimari rivers. The villagers viz. 
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Satgachi, Tetulchera, Maheshmari, Sangarbari, Paglarhat, Mirapara, Paglimari, Singimari, 

Madankura, Gitaldaha, Narayanganj, Lotefela, Chengmari, Krishnapur, Balabhut, 

Madhyabalabhut, Jhaukuti etc. are mostly affected by flood every year. 

8.2.8. Problems of labour 

The labour input in agriculture sector is also considered as critical due to its 

tremendous impact in overall profitability. Unfortunately the cultivators/labourers in the 

district are less competent than their counterpart in other places mostly due to poor in health 

vis-a-vis food intake and often fall an easy prey to diseases. They are illiterate, conservative 

and superstitious. Devoid of any powerful materialistic attitude, they are content with low 

income and continue to cling with old methods and practices. Little wonder the agricultural 

labourer of the district is less efficient. The pattern of labor-use in agriculture in respect of 

family labor and hired labor depends on the size of land holdings that the farmers operate and 

on the type of farm technology and techniques that they use. The farmers are still obliged to 

pursue subsistence farming that is retarding not only agricultural productivity but also 

breeding unemployment and poverty. The genesis of unemployment and poverty ultimately 

also lead to leave the farmers their villages and gather to maintain the livelihood in the urban 

areas or to migrate outside the district. It has observed that labourers frequently used to move 

outside the district for a guarantee of job. As a result scarcity of agricultural labourers often 

find during the peak time of season. 

8.2.9. Problems of capital 

The tools and implements used by the farmers are also old and outdated. Improved 

implements are uncommon. Agricultural machinery is not in use. The cattle of the cultivators 

are also of poor quality. They are under-fed, suffer from diseases and are, therefore, 

inefficient. Nor does the C!Jltivator use good varieties of seeds. He is indifferent to quality. 

Facilities for the provision of rural credit are also defective. The most common agency for the 

purpose is the moneylender whose methods of money lending are proverbially vicious. Co

operatives and credit societies are not properly developed and also they are not well 

functioning to help the farmers. It is found that only 20% of the district's total farmers are 

under agricultural credit facilities mainly provided by the nationalized banks and co-operative 

societies. Thus majority of farmers suffer from the lack of financing facilities. 
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8.2.10. Problem of organisation 

Agricultural is a seasonal occupation. The cultivator is out of work for about six 

months in a year. There is no .subsidiary industry which might help him in supplementing his 

income. The marketing of agricultural produce also suffers from manifold defects. The 

marketing of agricultural produce primarily depends on the flow of its marketable surplus 

which in tum, depends on a number of factors, such as the size of operational holdings, 

productivity of land per hectare, family size, socio-economic necessities and obligations, 

types of crops grown. However, of all these factors, the size of operational holdings that the 

farmers cultivate is the most significant in determining the flow of marketable surplus. The 

cultivator receives not more than half of the price of the agricultural produce paid by the 

consumer. The poor unorganized cultivators with small quantity of products are helpless 

amongst the powerful organized traders. The cultivators do not get the competitive and 

remunerative price for their products due to unlawful deductions and cuts, arbitrary grading, 

lesser bargaining power and other malpractices adopted by the traders. 

8.2.11. Low Degree of mechanisation 

Large-scale use of machinery and power in agriculture has been a major contributing 

to higher productivity, high farm incomes and higher living standards of rural population in 

advanced countries like the USA, Canada, Australia and New Zealand. However, in 

agriculture of Koch Bihar district, use of machinery is extremely limited. On the average, 

there are 430 wooden ploughs per 10000 farmers while only 10 steel plough per 10000 

farmers in the district. The density of wooden plough in Koch Bihar was 33 per sq. km. in 

2005 in compare to 21 of the state of West Bengal. Every 1 0000 farmers have 14 wheel hoes 

and 33 chaff cutters operated manually. It is observed that the farmers of the district have to 

share some of their agricultural implements with others, which indicate that they do not 

possess the implements that further demonstrate their socio-economic backwardness. Number 

of modem implements like tractor and power tiller is insignificant, although the numbers 

have been increased marginally during the last two decades. It is noted that every 10000 

farmers possess only 2 and 1 tractor and power tiller respectively. On the other hand, every 

10000 farmers have 51 manually operated sprayer duster. There is a significant increase in 

the diesel pump sets which accounts for every 1 0000 farmers having 67 machines. It is 

needless to say that all such modem implements like agricultural tractors, diesel pump sets, 
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electric pump sets, and sprayer dusters are mostly owned by rich farmers in the district. The 

number of tractors and diesel pump sets in the district is one of the lowest in comparison of · 

the other districts of West Bengal. 

Small size of farms, surplus of human and cattle population and scarcity of finances 

have all inhibited the use of mechanical methods in agriculture. Consequently, the farm 

productivity and rural incomes have remained extremely low contributing to backwardness in 

the district's agriculture. 

8.2.12. Problem of transport 

Koch Bihar district is not well developed from the viewpoint of transport facilities. 

Excepting some main roads, the district has no good all weather roads. The district is 

interwoven with a number of rivers and rivulets. Villages are not well connected throughout 

the year. The existing roads are bridged at frequent intervals. These bridges are mostly of 

wooden structure and cannot be expected to cope with wrath of hilly rivers, especially in the 

rainy season. Every year during rainy season, a number of bridges in the district washed away 

due to flush flood causing disruption of the transport system. The total length of total roads 

was 3457.8 km in 2005 out of which 53% was un-surfaced. Railways are also quite 

inadequate in the district. The total length of railway track in the district was only 127 km. 

The villagers or Fariahs carry the produce from the fields to the village markets or hats or 

storehouse of the Aratdars (middlemen) by bullock carts, rickshaw vans, handcarts and by 

head loads. Of these bullock carts are the prime means of transport by which commodities 

carried to the village markets and nearest hat (50%) and 30% by rickshaw vans and the rest 

20% are mainly pulled by either by head load or with the help of Bankua. Hence, the 

interaction between the rural and urban centers due to lack of efficient road and railway 

network within the district is not significant. Absence or inadequacy of r()ads and railways is 

responsible for non-utilisation of the agricultural and other resources in rural areas. There is 

considerable :Scope for improving the link roads around a m~rket. 

It is thus clear that agricultural backwardness in the district is not attributable to any 

one single factor. It is the collective and the cumulative result of several defects prevalent in 

agricultural land, labour, capital and organisation. 
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8.3. Strategies for Agricultural Development 

Koch Bihar district has identified as low productivity agriculture areas in West 

Bengal. In order to improve agricultural productivity of Koch Bihar district for overall 

agricultural development it is necessary to take some comprehensive measures. The measures 

should be taken based on the preliminary works undertaken like Bench Mark survey, site 

visit, identification of the appropriate problems and necessary discussions with the farmers to 

fulfill the objective of overall development of the agricultural sector of the district. This 

approach actually needs the following corrective measures: 

8.3.1. Infrastructural improvement 

The importance of infrastructure in agriculture is well accepted. Adequate 

infrastructure leads to agricultural expansion by increasing yields farmers access to markets 

and availability of institutional finance. Therefore, provision of adequate and quality 

infrastructure in rural areas is necessary for increasing the productivity and efficiency of 

agriculture. The following approaches actually need to improve the infrastructural facilities in 

the district: 

• In order to ensure better crop and water management among the farmers and to teach 

better crop management, the agricultural extension service should be expanded. The 

role ·of extension service is not only to introduce farmers to newer inputs but more 

importantly to educate them about crops which can fit in to an intensive rotation 

resulting in the increase of cropping intensity and hence overall agricultural 

production. The extension worker should play the appropriate role between the 

farmers and institutional research. 

• Agricultural marketing credit should be immediately provided to the farmers. 

• To provide storage facility for the vegetable items multistoried storage facilities 

immediately should be arranged. 

• Road construction and networking should be enhanced. 
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• Self help group formation is urgently recommended. 

• Co-operative marketing facilities should be introduced. 

• Co-operative societies should be strengthened for the benefits of the farmers. 

• Multipurpose cold storage should be immediately set up in different part of the district 

to minimize the market glut of vegetables. 

• Timely availability of credit loans from bank and supply of inputs to the farmers in 

time should be assured. 

• Understanding the availability of the source of capital for cultivation of crops. 

• Out of total 25000 hectare of vegetable area, cabbage and cauliflower alone occupy 

1300 hectare. Every year during peak season market glut forced cattle grazing. If 

refrigerated transport .facility can be made possible, it can be easily sent to distant 

market profitably. 

• Poor recovery of credit demoralized the society I bank to set up fresh finance in the 

fear of further accumulations of non-performing assets, which naturally affects 

smooth implementation of district credit plan. This situation can be resorted out 

largely with better coordination between societies and government departments. 

• The district has wide scope for vegetable marketing specially tomato, chilli, 

cauliflower and cabbage by rail and road transport. 

8.3.2. Farm modernization 

It is observed that the scope for increasing agricultural production to match rising 

population, with the existing technology, is difficult. As the net cropped area at 75.91% of the 

· reporting area is the saturation level, the scope of addition of reporting area in to the net 

cropped area is almost closed and, therefore, the future increase in food production must 

come from increase in yield and cropping intensity. Hence, the following modernization 

methods are urgently needed to gear up the present agricultural pattern in the district: 
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• Awareness among the farmers for higher production technology. 

• Meeting with the farmers on regular basis for the introduction of new technology in 

the agricultural practices. 

• Converting traditional seed varieties to HYV s. 

• Necessary extensive training cum demonstration programmes to the farmers in time. 

• There is always a scarcity of fertilizers in this district during Rabi season. The one and 

only complex fertilizer producing factory is located at Dinhata, which is not sufficient 

to meet up the demand. Always the farmers of this district depend on import of 

fertilizer form outside unscrupulous fertilizer dealers always take the opportunity of 

this situation. Total amount ofN P K fertilizer consumption in the district was 67,806 

MT in 2004-05. 

8.3.3. Land management vis-a-vis land use control 

The district is drained by many fast flowing rivers such as Sankosh, Raidak, 

Gadadhar, Kaljani, Torsa, Tista and their tributaries. These rivers often have a tendency to 

deposit debris in their beds which cause flooding and problems of river bank erosion. As a 

result, periodical inundation occurs over a large agricultural lands damaging agricultural 

crops and creating agricultural lands unfit for agriculture by sand deposition. In addition to 

these, as soils of the district are mostly of coarser texture of sandy loam and silty loam, 

subject to frequent erosion hazards. This situation demands comprehensive measures for soil 

and land development to increase agricultural productivity of the district. The following 

measures are recommended for this approach: 

• Adequate consciousness about the soil status among the farming communities. 

• Providing comprehensive action plan for agricultural practices. 

• Understanding and proper follow up of the existing management practices. 
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• Correction of soil acidity with application of dolomite and organic manures. Soil 

conservation measures should be implemented for reducing soii erosion. For 

improving the overall soil health Dhanaicha and Cow-pea crops can be cultivated 

extensively in the field. 

• 7 4. 9% of the total cultivable soil of the district has been classified as light textured and 

as the annual rainfall of this district is quite high (2500-3000 mm) the soils of Koch 

Bihar are very much prone to erosion. To prevent loss of top soil, soil conservation 

measure needs further strengthening. 

8.3.4. Environmental measures 

In order to increase the production and productivity of various crops, the farmers 

indiscriminately use chemical fertilisers, pesticides, herbicides in their fields. The application 

of these along with other high cost inputs has undoubtedly increased the production but there 

is growing concern over the adverse effects of the use of chemicals on soil productivity and 

environment quality. This calls for effective agricultural strategy in the district and 

recommends the following measures: 

• The indiscriminate use of chemical fertilisers and pesticides should be discouraged. 

• The concept of organic cultivation for larger market base and high price may be 

popularized which will eventually help in propagating the integrated nutrient system. 

• Location specific alternative land uses shall be identified and popularized for adoption 

in marginal lands as well as the lands under the fragile ecosystems. Depending on the 

situations, these land uses may be agri-horticulture, agro-forestry, silvi-pastures. 

• Incentives for production of good quality organic manure, bio-pesticides, bio

fertilisers and green manures may be strengthened. 

8.3.5. Sustainable surface water based Irrigation 

• Comprehensive watershed development programme should be started in this region to 

prevent land degradation. 
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• Rainwater harvesting using traditional method for irrigation in the agriculture fields 

should be popularized among the farmers. 

• Farmers should avoid one time flood irrigation in their fields and instead should give 

more number of irrigation at intervals of higher output. 

8.3.6 Restructuring of cropping pattern 

• Determination and identification of specific problem faced by the farmer in the 

production of various crops. 

• Identification of limitations in farming with assured productivity of crops. 

• To reduce dependency on Aman paddy diversification of crops should be g1ven 

utmost priority. Keeping self-sufficiency in clean rice production emphasis given on 

increase in area under wheat, oilseeds and pulse crops. 

• To increase the productivity of Aman paddy and wheat certified seed should be used 

during sowing. It has proposed to bring at least 50% of seed under seed treatment 

programme. In the case of wheat, use of quality seed, timely sowing, maintenance of 

optimum plant population, nutrient management including Boron are the main point 

to be looked into. At present only two-variety viz. Sonalika and PBW-343 are under 

cultivation as other varieties prevailing found unsuitable. Additional new variety 

should be evolved for this district. 

• Attention should be given for expansion of area under wheat, marze, pulses and 

oilseeds. 

• Jute is the predominant pre-kharif crop (55,000 ha.) of Koch Bihar. A considerable 

portion of family engaged in jute growing being utilized for diversified purpose. In 

Koch Bihar II at Chakchaka , one processing unit now producing a range of product 

namely rope, certain, Hessian etc. this small scale industry can be given special 

encouragement. 
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• Area increment under pulses and oilseeds will be possible by way of release of land 

after the harvest of short duration HYV Aman paddy. 

• Field performance of recommended varieties for pulses suitable for this district is not 

satisfactory. It should be taken in research programme ofKVK/SAU. 

• Besides this, timely sowing, better micronutrient and need based plant protection 

should be the thrust for increase of pulse and oilseed productivity and production. 

• Jute based industry should be set up immediately to save the jute· growers. 

• The district has wide scope for vegetable marketing specially tomato, chilli, 

cauliflower and cabbage by rail and road transport. 

• Out of total 25000 hectare of vegetable area, cabbage and cauliflower alone occupy 

1300 hectare. Every year during peak season market glut forced cattle grazing. If 

refrigerated transport facility can be made possible, it can be easily sent to distant 

market profitably. 

• Cattle contribute a part of income to the farming community. However, due to lack of 

awareness among the farmers, less attention has given to organized fodder 

production. A significant portion of cultivable waste land (4333 ha) and homestead 

land (23,785 ha) can be utilized for fodder production (Hybrid Napier, Oat, Maize to 

feed large number (9,35,899) of cattle population. 

8.4 Conclusion 

Koch Bihar district is predominantly an agricultural district. The present study is a 

humble endeavor in analysis of agricultural land use pattern in the Koch Bihar district at 

block level. This attempt helps to understand the nature of cropping pattern for proper and 

efficient land use to meet the demand of food for the increasing population in the district and 

to identify the agricultural regions for future planning. 

The study reveals that during the period of 25 years, paddy is the principal crop of 

the district. Aus paddy cultivation has drastically declined in its percentage coverage 
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replacing by bora cultivation. In spite of being the staple food, rice has placed in the loser 

side. Crops like wheat and maize, oilseeds are claiming increasing more acreage. Cash crops 

like vegetables and potato are gradually gaining significant position while tobacco cultivation 

is losing the ground. The increase in net sown area and area sown more than once both have 

profoundly positive changed on the increased acreage. The cropping pattern is lop-sided in 

the case of jute and pulses. As the number of marginal farmers and agricultural labourers 

forms the largest proportion of farming community co-operative societies should be 

strengthen for micro financing. Farmers often choose the cropping pattern keeping in mind 

the imperative of insuring against bad seasons and hence ready to dispose towards limited 

diversification. The modem agrarian inputs have been an influential .component in the 

consideration of cropping pattern. The traditional crop group as food crops as well as 

commercial crops has changed and cultivation of some of the food crops has become 

commercial in the wave of modem farming inputs. Small farmers grow commercial crops 

only after meeting their food grains requirement except vegetables as it help to earn cash 

money for maintaining their daily requirements. 

While considering the trend of production of rice it remarkably noted for surplus 

production. Production· of wheat. is quite merger which reflected the scenario of whole of 

West Bengal. Production fluctuated mainly due to erratic monsoon. Similarly, the target for 

pulse production is far below the total requirement of the district. In fact, of the view special 

endeavor can be taken for horizontal expansion of oilseed and pulse production. 

There is always a scarcity of fertilizers in this district during Rabi season. The only 

fertilizer producing factory of the district is located at Dinhata, which is not sufficient to meet 

up the demand. The farmers of the district depend on fertilizer from outside and unscrupulous 

fertilizer dealers always take the opportunity of this situation. Jute is the predominant pre

kharif crop of Koch Bihar. A considerable portion of family engaged in jute growing being 

utilized for diversified purpose. In Koch Bihar II at Chakchaka, one processing unit now 

producing a range of product namely rope, curtain, hessian etc. this small scale industry can 

be given special encouragement. 

The farmers are usually bound to sell their agricultural produce to village traders and 

moneylenders. They often sell their produce in hats or bazaars to the local mahajans (Pykars) 

and aratdars. Every year during peak season market glut forced cattle grazing. If refrigerated 
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transport facility be made possible, it can be easily sent to distant market profitably. There is . 

l).eed for a guaranteed supply of credit, particularly to small farmers. However, poor recovery 

of credit demoralized the society/bank to set up fresh finance in the fear of further 

accumulations of non-performing assets, which naturally affects smooth implementation of 

district credit plan. This situation can be resorted out largely with better coordination between 

societies and government departments. Cattle contribute a part of income to the farming 

community. However due to lack of awareness among the farmers, less attention has been 

given to organized fodder production. A significant portion of cultivable waste land and 

homestead land can be utilized for fodder production (Hybrid Napier, Oat, Maize) to feed a 

gigantic number of cattle population. 

As the annual rainfall of this district is quite high, the soils of Koch Bihar are very 

much prone to erosion. To prevent loss of top soil, soil conservation measure needs further 

strengthening. Correction of soil acidity with dolomite and organic manures and soil 

conservation works should be implemented for reducing soil erosion. 

While fixing up vision for next five years primary thrust has been placed for 

economic development of farming community. To reduce dependency on Aman paddy, 

diversification of crops should be of utmost priority. Keeping self-sufficiency in clean rice 

production emphasis given on increase in area under wheat, oilseeds & pulse crop. To 

increase the productivity of Aman paddy and wheat certified seed should be used during 

sowing. It is proposed to bring about 50% seed under seed treatment programme. In the case 

of wheat, use of quality seed, timely sowing, maintenance of optimum plant population, 

nutrient management including Boron are the main point to be looked into. At present only 

two-variety viz. Sonalika and PBW-343 are under cultivation as other varieties prevailing 

found unsuitable. Sincere efforts shall be taken to evolve and introduce new variety of paddy. 

Area increment under pulses and oilseeds will be possible by way of release of land 

after the harvest of short duration HYV Aman paddy. Field performance of recommended 

varieties for pulses suitable for this district is not satisfactory. It should be taken in research 

programme of KVK/SAU. Besides this, timely sowing, better micronutrient and need based 

plant protection measures should be the main thrust for increase of pulse and oilseed 

productivity and production. 
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ABSTRACT 

The study area like Koch Bihar district where majority of the people are employed in 

agriculture and where agriculture contributes lion's share of its livelihood, the rate of growth 

of economy as a whole, largeiy, depends upon the rate at which her agricultural sector grows. 

During the close of the last century, the agricultural scenario of Koch Bihar district has been 

changed keeping pace with the increasing agro-modernisation. The cropping pattern has been 

changed and the production as well as productivity of various crops has also been increased. 

In spite of these, a close examination of the present agricultural status of the district unfolds 

the facts that the hike of costs of various inputs of farming has reduced the affording capacity 

of farmers, fragmentation of land holding, stagnancy ofproductivity of crops at a certain 

level. Fluctuation of market price in erratic manner has also decreased the margin of profit 

year after year resulting frequent distressed cases of farmers under debts. As a result, a 

· significant percentage of farming community has compelled to shift their occupation from 

agriculture to other sector. The present study has been carried out to analyse, assess and 

· interpret the pattern of agricultural land use with that of past decades in Koch Bihar district. 

The district of Koch Bihar is one of the backward districts of West Bengal. It 

stretches roughly between the 25°58'N to 26°33'N latitudes. and 88°48' E to 89°55'E 

meridians. The district is bordered on the north and north-west by Jalpaiguri district, east by 

Assam state and south and south-east by Bangladesh. The district covers an area of3387.0 sq. 

km, which accounts for about 3.82% of the total geographical area of West Bengal. The 

district is divided into 12 development (CD) blocks. 

Geomorphologic history of Koch Bihar district has been characterized by successive 

catastrophic events of accelerated deposition during the post-Pleistocene period. Uplift of the 

.Himalayas during the Quaternary time led to the creation of faults parallel and transverse to 

the Himalayas in North Bengal. These faults at some place tend along courses of rivers, often 

causing shifting of river channels in this region. According to the accounts of former and 

present geologists, the whole ofNorth Bengal has from time to time, experienced subsidence 

and upliftment due to faulting. This has caused river incision, creation of swamps, 

escarpments, river shifting etc. at different places. The northern part of North Bengal is 

largely made up of glacial and fluvio-glacial deposits of the Quaternary period, while most of 
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the southern part including Koch Bihar district consists of Pleistocene to Recent flood plain 

deposit. Perceptible gentle gradient of land is a significant feature of Koch Bihar district. The 

district is essentially a flat country with a slight southeasterly slope along which the rivers 

flow. Maximum altitude of the district is 75 m, and the minimum is 28 m with a relative 

height is 4 7 m. 

Koch Bihar has a network of perennial rivers and ephemeral streams. The rivers are 

mostly flow along the course from north-east to south-west. The major rivers are originated 

in the Himalayas and entered the district from the western Duars of Jalpaiguri and after 

flowing through the district, they enter the Rangpur district of Bangladesh to discharge into 

the river Bramhaputra. Rivers flow through meandering courses and floods are common 

during the rainy months. Bed load is deposited close to the channel and suspended load with 

finer silt and clay accumulates in back swamp areas away from the river channels. Where 

flooding is not frequent, lateral accretion and channel deposition are more significant in the 

formation of floodplain. Six river systems cut through the district flowing in a southeasterly 

direction. From the west to the east these are: a) the Tista system; b) the Jaldhaka system; c) 

the Torsa system; d) the Kaljani system; e) the Raidak system and f) the Gadadhar system. 

The rivers are notorious for frequent flood followed by inundation, bank erosion and 

avulsion. 

The climate is characterised by strong hot and humid conditions and controlled by 

the strong presence of south west monsoon. Mean annual temperature ranges from 9°C in 

January to 33°C in the month of July-August. The range of temperature is very high i.e., 

22°C. The cold season is from mid November to the end of the February. This is followed by 

the hot season from March to May. The highest ever recorded temperature at Koch Bihar 

39.9°C in May 1960 and the lowest minimum temperature was 3.9°C in January, 1955. 

Analysis of long term rainfall data (1923-2007) identify Koch Bihar as the rainiest 

district in West Bengal with mean annual rainfall reaching 3311.7 millimeter of which 3093.9 

millimeter descends during the 6 monsoon months between May and October. The period 

from June to end of September is the south-west monsoon season. Pre-monsoon season starts 

froin mid March (Kalbaisakhi or Nor'wester) which facilitates the sowing Zaid crop. The 

rainfall pattern in the district is found not only erratic but also fluctuating putting tremendous 

stress to the agro-economy. 
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The atmosphere remains humid throughout the year. During the month of February 

to May, the relative humidity is less, being only between 50% and 70%. During October to 

April, sky is generally clear. The cloudiness increases from the month of May. On an 

average, Koch Bihar records 102 rainy days in a year which varies from 96 at Dinhata to 1 07 

days at Koch Bihar and Tufanganj. Yearly average sunshine hours per day vary from 5.6 hour 

in rainy season to 7.6 hours in winter season in this district. The average potential evapo

transpiration of the district is about 98.22 mm which varies from maximum of 151.8 mm in 

April to 51.3 mm in December. 

The soil of Koch Bihar is alluvial of very recent formation. The soil is mostly sandy 

loam and in most part the depth is about 1 m and in some places even less than that. The soil 

in most part of the district is of ash colour. Black loam is also found in eastern part of the 

district bordering the state of Assam to the east of the river Kaljani. Dark loam is also found 

in the region between Jaldhaka_and the Tista and in the paleo-channels ofDharala. 

Average organic carbon, phosphorus (P205) and Potassium content (K20) is 1.80%, 

2.3% and 1.78% respectively. This kind of soil of medium fertility status requires thorough 

reclamation through application of lime or dolomite in combination with green manuring 

crops (Dhaincha or with bio fertilizers like Azophos/ Rhizophos or Vermi-compost etc). 

Increased use of organic manure in recent years indicates the growing awareness among the 

farmers regarding utility and necessity of organic farming. Micro-nutrient deficiency is 

distinctively visible in different crops. Specially, deficiency of Boron, Molybdenum, and 

Zinc is in a very alarming stage. 

The district lacks in heavy textured soil. Over 66% of the total cultivated soil may be 

defined as light textured and the remaining 34% has been classified as medium textured soil. 

Sandy clay loam is the most common texture in Koch Bihar district, which constitute about 

. 53% of total cultivated soil. The soils of Koch Bihar district is strong to moderately acidic in 

nature with pH varies from 4.1 to 5.6 which often shows detrimental effect in productivity 

and crop selection. It has been found that soil acidity is a common phenomenon irrespective 

to spatial location, however, the problem has been found most acute in Sitalkuchi, Tufanganj 

I & II, Sital and Haldibari block. The acidity problem has been found least in Mathabhanga 

II, Koch Bihar I and Koch Bihar II block. 
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Koch Bihar is a district covered with abundant natural vegetation. Among the trees 

most conspicuous is the red cotton tree (Bombax malabaricum), Sissu (Dalbergia sissoo), 

Mango (Mangifera indica), Jack Fruit, Sal (Shorea robusta), Mahua, Teak, Bamboo, K.hayer 

(Acacia catechu), Palms etc. Koch Bihar district at present has no large forest. There are two 

small forests which are Bochamari-Chengtimari forest & Patlakhawa forest. In 1980-81, the 

total amount of forest was 5700 hectares and it declined a nominal amount by 4765 hectares 

in 2004-05. 

The immigration of displaced people from East Pakistan (now Bangladesh) started 

since 1950-51. The population of the district was 668,949 in 1951 which was increased to 

2479,155 persons as per 2001 census, registering an increase of270.47% during the last five 

decades. Over the decades, highest growth rate of population (52.45%) was recorded during 

the decade 1951-1961. In fact, it was the highest among all the districts of West Bengal. The 

district of Koch Bihar is almost entirely rural. The percentages of rural population to the total 

population of the district as per the 1951 and 2001 census are 92.50% and 90.90% 

respectively. There is high concentration of scheduled caste population which was 40.15% in 

1951 and further increased to 50.1% in 2001. On the other hand, the percentage of ST 

population in the district is very negligible. As per 2001 census, the literacy rate in the district 

is 66.3% which is lower than the state average of 69.22%. 

-
The density of population in the district is increasing steadily since the 1951 from 

198 to 732 persons per sq. km in 2001. There are considerable spatial variations in the density 

distribution within the district. During the year 1981 the highest density was observed in 

Dinhata I block while the lowest density was noticed in Haldibari block. 

The occupational pattern of population of the district also reveals that the majority of 

main workers are engaged in agricultural activities. As per 2001 Census, 39% of the total 

population of the district is main workers which consist of 37.43% cultivators, 29.5% 

agricultural labourers and 4.06% household industrial workers. The occupational pattern of 

the population of the district is mainly characterized by agriculture and related activities. The 

growth of agricultural labourers of the district also surpassed the growth of the state average 

over the decades. 
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The agrarian sector of the district is largely dominated by small and marginal 

peasants. In fact, the numbers of large holdings as well as area accounted for are very 

negligible and have steadily declined in the district over the years. In the year 2004-05, 

61.9% of the holdings in the district are below 2 acres which covers 75.53% area of total 

holdings. 

The area under forests in the district has been decreased (16.40%) during the period 

of 25 years. The land put to non-agricultural uses including area under roads, railways and 

settlements which accounted for 46230 hectares in the year 1980-81 and 60786 hectares in 

the year 2004-05, showing an increase of 31.49% over the period. Koch Bihar district 

accounts for 253863 hectares net sown area to the total geographical area in the year 2004-05. 

Therefore, during the period of study, there is a marginal decrease (1.51 %) in the net sown 

area. The decrease in net cultivated area can be explained by the increase in the land under 

non -agricultural uses, permanent pastures. The double cropped area has been also increased 

tremendously registering 71.89% of net shown area in 2004-2005 from 47.08% in 1980-

198l.The existing land use pattern shows that the proportion of land available for cultivation 

is quite high. 

The cropping pattern of the district is mainly characterized by three major crops 

Seasons: pre-monsoon (Zaid crops), monsoon (Kharif crops), winter (Rabi crops) crops. The 

overall cropping pattern of the district is dominated by food crops cultivation which accounts 

for 76.28% ofthe gross cropped area. Out ofthese, food grains alone occupy 60.23%. Among 

the food grains, paddy (54.49%) occupies the 1st position in terms of area while wheat ranks 

the next position which covers an area of 3.55%. Other food grains such as pulses, maize, fox 

tailed millets (Kaun) etc. occupy very small proportion in terms of area. On the other hand, 

amongst non-food crops jute (13.32%) is the leading crop followed by oilseeds and tobacco. 

The changes in the cropping pattern of the district during the study period (1980-81 to 2004-

05) due to: i) intensive use of agricultural land; ii) introduction of HYV s; iii) use of chemical 

fertilizers and pesticides; iv) expansion of irrigation facilities and v) farm mechanization. 

The study demonstrates negligible variations in the changing cropping pattern of 

cereals over the period between 1980-81 and 2004-05. Minor increase has been noticed in 

blocks like Mekhliganj, Mathabhanga I, Sitalkuchi, Tufanganj I and Dinhata I while negative 

changes recorded in the remaining blocks of the district. For pulses it is observed that 
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Mathabhanga I, Mathabhanga II, Koch Bihar I and Tufanganj II recorded positive change and 

rest of the blocks recorded negative change. Massive change has been recorded in oilseeds 

cultivation, Tufanganj II block recorded a massive 722.86% increase followed by Dinhata II 

544.64%, Dinhata I 473.77%. Negative change has been recorded only in Haldibari and Sitai 

blocks. All the blocks registered positive change over the studied period in case of cash 

crops. 

The area under paddy cultivation during the study period remains more or less same 

in the district as a whole. In the blocks where the increase in area was observed are mainly 

because of the availability of irrigational facilities and introduction of new HYV s while the 

decrease is identified due to the shifting of cultivation to the other crops. Hence, the Koch 

Bihar district is identified as aman paddy crop district. The growth trend also indicates that 

potato and vegetables has been gaining importance as money crops in the agriculture scenario 

of the district. 

It is observed that the cropping intensity in the district is higher than the state 

average for both the periods of study. It is revealed that there is no change in high cropping 

intensity region as for both the period in Dinhata II block that ranks the highest cropping 

intensity (> 220) in the district. There were three moderately high cropping intensity blocks 

namely Tufanganj I, Sitai and Haldibari in the year 1980-81 where as this number increased 

to seven i.e., Haldibari, Mathabhanga I, Koch Bihar I & II, Tufanganj I & II and Sitai in the 

year 2004-05. 

The agriculture is Koch Bihar is based on age-old experiences and most of the 

essential agro-implements are indigenous. Fertility of soils is maintained by using organic 

manures like cow dung and composite manures. Insufficient transport network in the district 

compelled the farmer to perform their agro-based transport by bullock carts and on human 

shoulder. Marketing facilities were almost absent. The role of the Government had largely 

been limited. Trade too was unfavourable and intermediaries made more profits than the 

cultivators did. As a result, the district's agriculture continued to function as the backward 

sector in the economy. However, shortly after 1980-81 especia~ly with abolition of Jotedari 

system and introducing land reform system the inputs like irrigation, agricultural machinery, 

adoption of improved seeds, use of chemical fertilizers, pesticides, agricultural credit loans 

etc have been taken in to consideration. 
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Irrigation has become one of the most important inputs in boosting agricultural 

growth and the expansion of irrigation potential and its optimum utilization occupies a high 

priority in the programme of agricultural development. Irrigation facilities cover only 24.33% 

of the district's gross cropped area and only 39% of the net cropped area is under irrigation in 

the year 2004-05. The major sources of irrigation comprises of tanks and wells, deep tube 

wells, shallow tube wells and river lift pumps. 

The consumption of fertilisers shows steady increase over the period from 1980-81 

to 2004-05 mainly because of the modern application of agricultural practices by the farmers 

in the district. There is block-wise variation in the consumption pattern of fertilisers. During 

the study period, the district has observed an increase of about 439.96%, 420~84% and 

346.41% in per hectare in consumption ofN, P and K respectively. 

FiVM, cow dung, oil cake, vermi compost and green manure are the major types of 

organic fertilizers applied in Koch Bihar district. Cow dung is the largest form of bio

fertiliser has been found to be slightly decreasing in terms of use from 150000 in 2003-04 to 

145000 MT in 2005-06. Accordingly, the cultivated area covered by cow dung has been 

decreased from 18750 in 2003-04 to 18125 hectare in 2005-06. It is also interesting to note 

that the percentage of farmer used cow dung as bio-fertiliser has been decreased from 85% in 

2003-04 to 80% in 2005-06. FYM is another form ofbio-fertiliser used in agriculture in Koch 

Bihar district that shows positive growth over the study period. The importance of oil cake as 

bio-fertiliser is gradually decreasing from 1500 metric ton in 2003-04 to 1000 metric ton in 

2005-06. In contrast, the use of vermi-compost as bio-fertiliser has been increased from 450 

metric ton in 2003-04 to 675 metric ton in 2005-06. Green manure is another common form 

of bio-fertiliser used in Koch Bihar district which shows slight increase of its use i.e., 30100 

metric ton in 2003-04 to 30500 metric ton in 2005-06. 

The agricultural implements used by the cultivators of the district are simple and not 

as efficient as the improved ones. It is observed that the farmers of the district have to share 

some of their agricultural implements with others which indicate that they do not possess the 

implements individually, but they borrow or lend on exchange basis. There is an urgent need 

to mechanise the agricultural operations so that wastage of labour force is avoided and 

farming is made convenient and efficient. However, despite progressive increase in the use of 
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agricultural implements, its sustainable benefits towards agricultural development have 

remained confined to the rich farmers. 

Introduction of HYV seeds is one of the striking modernizations of agriculture in 

Koch Bihar district. It is only after 1981-82 that the cropping pattern underwent a distinct 

change with the introduction of short duration high yielding variety of paddy. The total area 

brought under HYV paddy crop by the end of 1980-81 was II4.22 thousand hectares which 

increased to 302.6 thousand hectares by the end of 2004-05 and the targets laid down since 

the introduction of these programmes were fully achieved. 

Most of the farmers of the district are small and marginal farmers. In earlier times, 

mahajan (moneylender) was the chief source of money at a higher rate of interest to the 

farmers. Recently the situation is changing. Farmers are often used to borrow from co

operative societies or banks. There are 1I7 credit institutions which include four Central Co

operative banks, one Land Development bank, forty-six Regional Rural banks, sixty 

Commercial banks, one WBFC and one Jalpaiguri Central Co-operative bank in Koch Bihar 

district. The Central Govt. and the State Govt. both have taken some initiatives to provide 

agricultural credit to the farmers through said institutions. 

The crop yield and concentration indices (CYCI) ranking co-efficient of nine crops 

in Koch Bihar district reveals that the regional differences are more com~on in the level of 

productivity of various crops in the district. Agricultural efficiency for the period 1980-81 

reveals that Koch Bihar I block was agriculturally the most efficient block of Koch Bihar 

district while there were four blocks namely Mekhliganj, Haldibari, Sitalkuchi, Sitai 

identified as least efficient blocks in the district. On the other hand, the spatial pattern of AE 

for the year 2004-05 which indicates that six blocks namely Haldibari, Koch Bihar I, Koch 

Bihar II, Tufanganj I, Tufanganj II, Dinhata I agriculturally most efficient in the district while 

only block namely Mathabhanga II ranks the least efficient block in the district. The 

impressive increase of agricultural efficiency is observed in Haldibari block which was the 

lowest in 1980-81 becomes the topmost by the year 2004-05. 

The study reveals that during the study period, there is spatio-tem:poral variation in 

'1 agricultural efficiency in the district. The study period shows that II blocks identified where 

agricultural efficiency for 20 major crops has been increased considerably. The Haldibari 
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block registered the highest increase and Mathabhanga I observed the lowest increase during 

the study period. Only one block namely Mathabhanga II in the district showed the decline in 

agricultural efficiency. 

The growth trend analysis of major in terms of gross prod~ction by computing their 

compound growth rates present an interesting feature. The aus paddy production has shown a 

negative growth rate of 5.46%, indicates that its production witnessed declining trend in all 

the blocks of the district during the study period. In the case of bora production, the 

compound growth rate has increased by 24% per annum during the study period. A:s a whole, 

cereals recorded an increase of2.14% per annum at district level. 

The production of pulses has shown an annual increase of 0.08%. The food grains as 

well as food crops have shown an increasing trend in almost all the blocks except the block 

Mathabhanga II. The analysis with regard to production during the study period reveals an 

encouraging picture and it can be expected that this trend would continue in future also. Jute 

production in the district has recorded an annual growth rate of 0.58% during the study 

period. Potato production in the district has significantly increased during the study period at 

a compound growth rate of 15.58% per annum Production has increased in all the blocks of 

the district. Production of vegetables has increased at the compound growth rate of9.05% per 

annum as a whole in the district. All blocks show positive growth rate in terms of production 

during the study period. In respect of spices production, the district has shown increase of 

8.11% per annum during the study period. All blocks of the district have registered positive 

growth rates. Tobacco is one of the most important cash crops in the district. The compound 

growth rate of tobacco production in the district has increased by 1.67% per annum. 

Paddy as a whole shows significant growth in yield rate in the district during the 

period of 25 years. Aus paddy shows a marginal increase of 1.95%, the growth of aman 

paddy productivity has found lower than that of aus paddy i.e., 1.66% while negative growth 

of bora paddy of (-1.28%) has been observed in the district. Productivity of wheat in the 

district increased at a rate of 0. 74% per annum. The productivity of jute in the district has 

found to increase by 1.14% per annum during the study period. In the case of productivity of 

potato, the study reveals a significant increase in growth rate by 5.83% per annum in the 

district during 1980-81 to 2004-05. Productivity of pulses in Koch Bihar is declining trend 

and the compound growth assessed to be -0.26% per annum over the study period. The 
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productivity of oilseeds has marginally increased at a compound growth rate of 0.71% per 

annum as a whole in the district during the study period. Koch Bihar is one of the most 

important tobacco growing districts of West Bengal. The district has shown a marginal 

increase of 1.61% per annum during the study period. The productivity of green vegetables in 

the district has been found increased by 0.34% per annum as a whole in the district during the 

study period. 

Crop ranking helps for understanding the geographical character of the area. Paddy 

occupies the dominant a real strength in the cropping pattern of the district. There were two 

crops, which occupied second ranking in the period I (1980-81 ), namely jute and tobacco 

while this number increased to three for the period II (2004-05) namely jute, tobacco and 

green vegetables. Four crops have been identified as the third ranking crops during 2004-05 

namely wheat, jute, oilseeds, and vegetables. Other crops namely potato, wheat, pulses, 

tobacco, and spices have low percentage than that of paddy and jute. 

The pattern of combinational change as per Weaver's technique shows that during 

the period 1980-81 monoculture observed in one block, two crops combination dominated in 

nine blocks and three crops combination dominated in the remaining three blocks of the 

district. However, by the year 2004-05 both monoculture and two crops combination have 

been found non-existent. There has been a combinational change towards larger number of 

crops i.e., three crops, four crops, five crops, six crops and seven crops respectively. There is 

significant increase in the block level under higher degree of crop combination i.e., four to 

seven crops. 

On the other hand, based on K. Doi's method it has been identified that during the 

year 1980-81 mono-crop and two crops combination occupied in eight and four blocks of the 

district. This combinational pattern has changed during the period of 2004-05 showing mono 

crop in one block, two crops in seven blocks and three crops combination in the remaining 

four blocks. Significant decrease of 87.5% in mono culture has been noticed by the period. 

While, significant increase has been noticed in three and four crops combination in the same 

period and which has been estimated to be 42.86% and 400% respectively. 

The spatial patterns of crop diversification have been grouped into the three major 

regions namely area of high crop diversification; area of moderate crop diversification and 
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area of low crop diversification. The study of crop diversification revealed that very high to 

high diversification of crops dominate in 2004-05 while moderate low and very low 

diversification dominated during the period 1980-81 . It can be mentioned that high 

diversification during the period 2004-05 indicates the availability of fertilisers , pesticides, 

intensive agricultural practice, expansion of irrigation facility , population pressure on land, 

use of HYV s etc. On the other hand, low degree of diversification during 1980-81 may be 

attributed to traditional way farming practice, dependency on monsoon rainfall, low quality 

of seeds, limited use of chemical fertilisers etc . Thus, the result of crop diversification 

established the relation with physico-socio-economic condition of the district. 

The agriculture of the district as a whole presents a shocking picture in the district ' s 

economy and is inter-woven by problems. Factors like, inadequacy of infrastructure, low 

productivity of various crops in comparison with state as well as national level , slowness of 

modernization and preponderance of traditionalism, excessive pressure of population, 

dependence on nature are the fundamental problems of agriculture in the district. It is 

urgently suggested that expanded and efficient supply of inputs and services, re-structuring of 

the cropping pattern, intensive cultivation, increased infrastructural facilities, minimising the 

ever-rising disparities and institutional interventions can suitably remove the existing 

loopholes in the agriculture of the district. 
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