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ABSTRACT 

 

Agriculture forms the backbone of the regional economy of Uttar Dinajpur District. Changes in 

agricultural land use are not a new phenomenon rather this is a constant process which has been 

continuously taking place over time and space. Changes in agricultural land use in all the revenue 

blocks in Uttar Dinajpur District are not uniform. It varies from one revenue block to another 

revenue block in accordance with the variation in the quality of land, its productivity potential and 

availability of water resources. Most of the revenue blocks in the District are facing the problem 

of acute water shortage, increasing population and urbanization, large agricultural plots are 

fragmented into several small plots and encroachment of cultivated field leads to small land 

holding. For these reasons, day-by-day agricultural land use changes in Uttar Dinajpur District. 

Land use changes to fulfill man’s needs. Man’s needs can be classified into six major categories, 

viz. the need of wood, house, food, transport & communication, defence and recreation. To fulfill 

his needs, man utilizes the land into various forms.  

      Uttar Dinajpur District’s total geographical area is 3,140 km2 which accounts for 3.54 per cent 

of the total area of West Bengal (88,752 km2). The general land use type of Uttar Dinajpur District 

can be classified into four groups- (i) Cultivable area (which include - Net Sown Area, Current 

Fallow, Fallow and other than Current Fallow, Culturable Waste Land, Land under misc. tree crops 

and groves, Permanent pastures and other grazing lands) (ii) Barren and unculturable land (iii) Net 

Cropped Area (iv) Forest Land (PAO, Uttar Dinajpur District, 2015). 

     The study area has an average elevation generally does not exceed 30 m above mean sea level 

and no hill is found in the District. Climatically, this region falls under the subtropical monsoon 

climatic zone, oppressive hot summer (38oC in May) and monsoon rainfall, dry and cold winter 

season (15oC in January) are some of the typical characteristics. The area is drained mainly by the 

River Mahananda, Nagar, Gamari, Chhiramati (Srimati) and Tangan flowing from North to South. 

     As per the 2011 census, Uttar Dinajpur District recorded a total population of 30,07,134 persons 

which are distributed over the 9 Blocks. The rapid growth of the population was observed in the 

district from and after 1971 when the Indo-Pakistan war occurred (Census of India, 1971-2011). 

Almost all villages and blocks have experienced considerable growth of population due to 

decreased death rate and infant mortality. The birth rate has not decreased to a substantial amount. 

Medical services have enabled the permanence of human life and the annihilation of epidemics. 
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The average population density of the district is 958 persons per km2 and among the 9 Blocks, 

Raiganj is the block having the highest population density with 1,096 persons per km2 (Census of 

India, 2011) because Raiganj is the district's headquarter. Population pressure makes a piece of 

agricultural land converted into homestead land. 

The term land capability is broad and relative which shows that certain land can produce better 

crops with fewer conservation and better practices than the others. Not only that, land capability 

classification suggests the ability of different soil types for better production of crops in the 

different ecological situations and different blocks of the district. For the better concept of the 

capability of land, some climatic, soil profile characteristic and external factors which broadly 

control the land capability have been determined. After weighing these positives and negative 

variables in shaping the land capability, different blocks of land capability have been determined 

for agricultural development and proper justification. The land capability is also a proper help to 

the agricultural planning and providing management for the healthier use of the land in a specific 

capability zone. On the other hand, land suitability is another process for justification of suitability 

practices of agriculture. The productions of crops suitable in different blocks have been 

determined. 

     The study of mechanization in agriculture in the district reveals that the level of mechanization 

of agriculture led to changes in relations of production. About 25 per cent of the total farmers have 

a high to the very high category of awareness level i.e. used mechanical method in the farming 

sector. On average, there are 4 tractors per 1,000 hectares, 138 pump sets were used per 1,000 

hectares of irrigation and an average of 191 kg chemical fertilizer used (NPK) per hectare. 

     A traditional instrument like ordinarily local wooden plough, harrow, weeding hook, sickle 

basket etc. in agriculture and many others are used by the farmer in the agricultural sector. Not 

only that, to collect the crop from their field they use kachi, hasua and dao. But for transporting 

of crops bullock cart, buffalo cart and head portage are used. But some farmers have started the 

use of modern instruments. Modern transportation instruments are bi-cycle, bhut-bhuti, pick-up 

van and tractor and for prepared agricultural land farmers are using an iron plough, weeder, power 

tiller, hoe and spade and sprayer etc. It is significant that, the use of modern instruments in the 

district has been increasing slowly and it is assured that the production of crops increases day to 

day in the district. Mechanization has brought significant changes in the method and practices of 

land use specially ploughing, manuring, watering, transporting and threshing etc. On the other 
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hand, most of the farmers are using traditional varieties of seeds rather than that the HYV seeds. 

It is an interesting fact that the rate of HYV seeds usage amount is increasing day to day in the 

study area. 

     The major source of irrigation in the district is a shallow tube well. About 94 per cent of the 

total irrigated area is covered by the shallow tube-well. But in the summer season sometimes water 

layer falls. So, farmers are devoid of irrigation supply in their agricultural land. Irrigation is a 

major gap to increase the production and productivity of different crops in the district. Only 

3,51,631 hectares are was irrigated area in 2015-16. This constituted 65.26 per cent of the total 

gross cropped area. Seed farm facilities are inadequate for a good supply of cereal and vegetable 

seeds. Normally farmers are bound to use the traditional seeds in the agricultural sector. Although, 

seven seed farms are located in six blocks. The rest three blocks have no seed farm and most of 

the seed farms are located far away from the farmer’s households. In harvest time most of the 

farmers depend on the exported seeds. Moreover, most of the seed farms are of small size. So, 

available seeds cannot be supplied by the farm in seed growing time. Hence, there is small scope 

for HYV crop production all over the district. The district is also very backward in respect of the 

transport and communication system. Even non-metalled road is not there in many villages of the 

district. All types (NH, SH and ZP) road density per 100 km2 is only 21 km in 2011 which is very 

lower than the state average of 103.68 km per 100 km2. 

     In the district, total 160 bank branches are spread. Among the banks, about 57.76 per cent banks 

are national banks and these are located mainly in the centre of each block town. Only 22.98 per 

cent of the total banks in the district are Bangio Gramin Vikas Bank and 9.94 per cent is Raiganj 

Central Cooperative Bank which is located mainly in rural areas. So, farmers cannot contact 

national banks easily and they go to the nearest bank branch. Although the rate of interest in 

loaning amount is very high nevertheless they are bound to take loans from the banks. Not only 

that, the loaning process is very lengthy. 

     There are two types of crops which are considered in changes in cropping pattern like food 

crops and non-food crops in the district. Food crops are cereals, pulses, fruits and vegetables and 

non-food crops are oilseeds, fiber and drugs etc. The proportion of total area under paddy was 

2,651 hundred hectares in the year 1995-96, and it has increased to 2,966.50 hundred hectares in 

2015-16. The scenario of changes in paddy production in 1995-96- the total production of paddy 

had 5996.90 hundred metric tonnes and it has decreased to 5733.53 hundred metric tonnes in 2015-
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16. But the productivity rate of paddy was 2,117 kg per hectares and it has increased to 2,490 kg 

per hectare. The annual growth of the paddy production per hectare is -4.39 (negative change) per 

cent and positive productivity per annum is 17.61 per cent. 

     In the year 1992, a total of 262.23 thousand hectares of land was under the net sown area and 

it has been increased to 275.84 thousand hectares in 2016. A total of 13.61 thousand hectares of 

net area sown is increased over the study period. It is an interesting matter that except net area is 

sown land, all categories of land area has been decreased over the study period in the district which 

is a good sign for agriculture. But the picture of the current fallow land in the district is about 5.78 

thousand hectares of land was under this category in 1992 and it has significantly decreased to 

0.32 thousand hectares in 2016. 

     In the district, about 18.32 per cent of the total sampled households members are illiterate and 

42.83 per cent of the total are 5th standard to 8th standard passed. But 20.57 per cent of the total 

farmer’s family members are 10th standard passed. It is bedazzled matter that only 11.54 per cent 

of the sampled members have studied up to 10+2 standard and 6.74 per cent are graduate and 

professional passed. Thirdly; per hectare yield rate of the major crops have overall increased due 

to the practice of seasonal crop rotation, proper water drainage as well as increased water supply 

facility, mechanization in agricultural sectors, electrification in rural area, use of a high yielding 

variety of seeds, use of the tremendous rate of chemical fertilizers etc. The picture of the yield rate 

of major crops in the district potato is a high growing crop. In 2000, per hectare potato production 

was 14,176 kg and it has increased to 18,256 per hectare in 2017. Per annum average increase of 

potato production is about 240 kg per hectare. But the lowest growth crop is jute whose per hectare 

yield rate was 1,482 kg in 2000 and it has increased to 1,770 kg in 2017. 
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PREFACE 

 

In recent years, the study of agricultural land use change has gained in important because of the 

decreasing realisation that an understanding of the processes underlying agriculture land use 

changes. In the present work an attempt has been made to study and its impact the existing and 

changes in agricultural land use scenario of Uttar Dinajpur District. The study of the nine blocks 

overall the district namely; Chopra, Islampur, Goalpokher-I, Goalpokher-II, Karandighi, Raiganj, 

Hemtabad, Kaliaganj and Itahar. In the district, total 50 villages were selected for the study and 

changes of agricultural land, area of crops, crop production and crop productivity over a period of 

twenty five years and data, map etc. for this purpose was obtained from the district and outside of 

the district. The area of the district is 3,140 km2 and with an accommodation of 30,07,134 

inhabitants and average population density of 956 persons per km2 (Census of India, 2011).  

The agricultural land use study of Uttar Dinajpur District highlighted many interesting points. 

Its advantage is realised in economic development as well as agricultural development, land use 

planning, resource planning and overall educational advancement of the people. Further 

information regarding the general agricultural situations, method of cultivation, use of agricultural 

inputs, yield rate of crops, change of cropping pattern and situation of the people were also 

obtained.  

There were five main sections in taking up for this thesis. Firstly, it examines in detail the 

physical condition of the study area and it includes 1st chapter. In second section, chapters 3rd and 

4th are devoted the factors for changing of agricultural land use and land potentialities. It 

emphasizes on the relationship between increasing population and its growing needs. As a result 

change of land ownership, expansion of urban area, the classification of land on the basis of fertility 

and productivity, land capability and suitability classification for agricultural improvements and 

many more. But in third section, 5th chapter is discussed the agricultural innovation and its 

potentialities which give the clear picture about the modern inputs used in agricultural sector like; 

method used in agriculture, rate of mechanization in agriculture, use of HYV seeds and advantage 

of chemical fertilizer and pesticides per hectare and increased of productivity per hectare.  In fourth 

section, chapter 6th examines the situation of infrastructure condition in the district for the 

development of agriculture. Situations of the irrigation intensity  
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CHAPTER – 1 

 

INTRODUCTION 

1.0 Introduction 

Agriculture forms the backbone of the regional economy of Uttar Dinajpur District. “Land use 

is the surface operation of all developed and not in use land on an exact point, at a particular 

time and space. This leads one backside to the village farm and the farmer to the fields, private 

grounds, pastures, fallow land, and forests to the isolated farmstead.” (Freeman, 1968). The 

Uttar Dinajpur District came into existence on 1st April 1992, after the bifurcation of erstwhile 

West Dinajpur District (Governor of West Bengal, 1992). For administrative purposes, West 

Bengal has been divided into 23 Districts. Uttar Dinajpur is one of the most important 

agriculture prone Districts of West Bengal. The Dinajpur District was named after the King 

Danuj Dinaj. It ranks 16th among twenty-three West Bengal districts in terms of overall size 

with 3.5 per cent of the total land area of the state and 17th in terms of overall population with 

3 per cent of the aggregate state population (Human Development Report, 2010). The 

responsibility of geographers becomes relevant to analyze the connection between different 

uses of land and planning for more meaningful as well as economically profitable use of land. 

Not only that, the study of land use has in recent times developed and it has become one of the 

most essential branches of economic geography because even today majority of the people 

have an intimate relationship with the primary activities which is concerned with agricultural 

land use (Kumar, 1986). In recent times, geographers are engaged to represent a more 

understandable picture of the potential of land use, conducive to successful planning for 

massive agricultural production with the help of geospatial technology. 

Changes in agricultural land use are not a new phenomenon rather this is a constant process 

that has been continuously taking place over time and space. Changes in agricultural land use 

in all the revenue blocks in Uttar Dinajpur District are not uniform. As a result, land use 

investigation areas are grouped into different regions in much a similar way as has been 

discussed in criteria, such as the respective proportions of different classes of land use, 

including forest area, urban area, industrial area and unused land. They may coincide closely 

with the agricultural region, even exactly the criteria used for definition and delimitation are 

different - they are land use criteria (Symons, 1968). The structure of agricultural land use in 

any region is continuous processes of evaluation through inter play of ecological, technological 

and institutional influences (Lal, et al, 1987). It varies from one revenue block to another 

revenue block in accordance with the variation in the quality of land, its productivity potential 
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and availability of water resources. Most of the revenue blocks in the District are facing the 

problem of acute water shortage, increasing population and urbanization, large agricultural 

plots are fragmented into several small plots and encroachment of cultivated field leads to small 

land holding. For these reasons, day-by-day agricultural land use changes in Uttar Dinajpur 

District. Land use changes to fulfil man’s needs. Man’s needs can be classified into six major 

categories, viz. the need for wood, house, food, transport & communication, defence and 

recreation. To fulfil his needs, man utilizes the land into various forms. 

Uttar Dinajpur District’s total geographical area is 3,140 km2 which accounts for 3.54 per 

cent of the total area of West Bengal (88,752 km2) and 0.09 per cent of the total area of India 

(3,287,263 km2). The general land use type of Uttar Dinajpur District can be classified into 

four groups - (i) Cultivable area (which includes - Net Sown Area, Current Fallow, Fallow and 

other than Current Fallow, Culturable Waste Land, Land under misc. tree crops and groves, 

Permanent pastures and other grazing lands), (ii) Barren and unculturable land, (iii) Net 

Cropped Area, and (iv) Forest Land (PAO, Uttar Dinajpur, 2015). 

The agricultural sector has performed impressively in terms of increasing production, 

productivity and area of cultivation. It is a remarkable thing that the food grain availability per 

capita at the district level has increased to a high level over the last three decades. In the mean 

time, irrigation availability has doubled, there has been an increase in use of chemical fertilizers 

and pesticides and mechanization in agricultural fields, as a result of which crop production 

and productivity has increased significantly. Total paddy area rose from 2,651 hundred hectares 

in 1995-96 to 2,966.50 hundred hectares in 2015-16. The production of paddy decreased from 

5,996.90 hundred metric tonnes to 5,733.53 hundred metric tonnes. But the productivity of 

paddy increased from 2,117 kg/ha to 2,490 kg/ha during the period. Area of wheat rose from 

261 hundred hectares in 1995-96 to 533.30 hundred hectares in 2015-16. The production of 

wheat increased from 589.10 hundred metric tonnes to 893.24 hundred metric tonnes during 

the period. Similarly, the productivity of wheat per hectare increased from 2,200 kg/ha in 1995-

96 to 2,383 kg/ha in 2015-16. Production of potato increased from 51.03 hundred metric tonnes 

in 1995-96 to 3,577.22 hundred metric tonnes in 2015-16. During the post-green revolution 

period, the area under major cereal crops would generally be changing substantially from year 

to year in the district. 

All those areas which are under cultivation or under plough at a given time are said to be 

cultivated lands and placed in the category of net sown area in a year. This category covers all 

cultivated lands, which are suitable for agricultural use because of plain topography with fertile 

soil. Such lands are placed under cultivation at an affordable cost, whether such land is in 
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isolation or within cultivated holdings. In Uttar Dinajpur District it is reported that during 1991-

92, about 82 percent area covered under net area sown lands. But in the year of 2015-16, it 

increased to 87.83 percent. In terms of the percent of the reported area, Raiganj Block has about 

10.25 percent (the highest position in District) as cultivable area whereas Chopra Block has 

4.03 percent (the lowest position in District) area under this category during the same period. 

If any seeding area is not cropped in the same year, it is also treated as current fallow land. 

It is revealed that out of the total reporting area in the district, the share of current fallow was 

1.85 percent during 1991-92 which further decreased to 0.07 percent during 2015-16; the land 

under current fallow was 5,780 hectares during 1991-92; and it decreased to 240 hectares 

during 2015-16. The block-wise percentage share of current fallow indicates that Raiganj Block 

with 23.88 percent land under current fallow was among the highest of vacant land during 

1991-92 out of the total current fallow land and lowest current fallow land was in Kaliaganj 

Block with 4.37 per cent.  

Fallow and other than current fallow is a types of land which remain uncultivated for a 

period of 1 to 5 years. It is noted that out of total reporting area in the district, the share of 

fallow land other than current fallow was 0.28 per cent during 1991-92 and it decreased to 

0.009 per cent (very negligible) during 2015-16; the land under fallow land other than current 

fallow was 890 hectare during 1991-92 and it was decreased to 30 hectares during 2015-16. 

But in the three aforesaid Blocks of the district namely Chopra, Goalpokher-I and Kaliaganj 

there was no fallow land other than current fallow in the year.   

The culturable waste land in the Uttar Dinajpur District is only 0.65 per cent of the reporting 

area during 1991-92 which is far lower than the national standard (4.60 per cent) and the state 

standard i.e., 3.17 per cent and it has decreased to 0.05 per cent (negligible) during 2015-16; If 

we consider the block-wise percentage share of culturable wasteland to the reporting area, 

during 1991-92, the highest is observed in Karandighi Block which has 21.09 per cent of the 

total culturable waste land and 1.52 per cent of the total reporting area. But during 2015-16, it 

has increased in Raiganj Block with 29.27 per cent of the total culturable land and 2.65 per 

cent of the reporting area.  

In Uttar Dinajpur District it has been reported that during the year 1991-92 land under 

miscellaneous tree crops and groves is (not included in N.A.S) only 2,150 hectares which 

accounted for 0.69 per cent of the reporting area. But this category has increased from 215 to 

2,210 hectares in 2015-16 which accounting about 0.71 per cent of the total reporting area in 

the district. 
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It is apparent that in Uttar Dinajpur District, the share of permanent pasture and other 

grazing land is very negligible. In terms of percentage share of permanent pastures and other 

grazing lands, it is noted that only 960 hectares land which accounts for 0.31 per cent of the 

total reporting area. The picture of permanent pastures and other grazing lands during 2015-16 

shows that there is no space for this land in the district. These permanent pastures and other 

grazing lands are the most important for the cattle. 

The present study combines the study of changes in agricultural land use scenario in Uttar 

Dinajpur District and its impacts which have influenced these. It provides the real trends of 

changes in agricultural land use and the role of different factors that Uttar Dinajpur District 

experienced.  

 

1.0.a Organization of the thesis 

The study of the changes in agricultural land use scenario in Uttar Dinajpur District is 

conducted with a geographical point of view. The study agricultural land use scenario is based 

on the overall observation, statistical information, some selected number of household surveys 

from all blocks, the status of soil condition and many other information. The study was 

completed after several field visits of the district and out of the district’s offices and total 50 

villages which cover 360 sample households for observation and necessary data collection. The 

whole things and findings are given in nine chapters which also include different information, 

tables, figures and cartographic representations of different amassed data. This research 

consists of all chapters and it’s organized as follows: 

 

Chapter-I includes an introductory part which includes overall concepts of the theme, location 

of the study area and sample villages, the purpose of the study, objectives, methodological 

descriptions. 

Chapter-II is devoted to an analysis of physical aspects (relief character, drainage situation, 

vegetation presents and soil status, etc.) of the study area which are the most controlling factors 

for agricultural land use change in the district.  

Chapter-III is devoted to an analysis of the levels of population distribution, density, growth, 

decadal variation that have been analyzed for the period from 1961 to 2011 on one side. On the 

other side, a brief analysis of ownership change between the farmers and others, expansion of 

urban area which is converted from the agriculture land and it is the negative impact of 

agricultural land, expansion of irrigation area which indicates the newly added area in the 

agriculture sector, soil fertility which is very important for crop growth. 
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Chapter-IV deals with the land evaluation which includes suitability and capability classes 

and sub-classes. It is related to crop growth knowledge of changes in the agricultural land use 

changes. Not only that, these situations giving the proper idea of suitable crop growth are 

discussed. 

Chapter-V is devoted to an analysis of block-wise agricultural innovation and their 

potentialities which include the method of agriculture, the status of mechanization in 

agriculture, use of HYV seeds and chemical fertilizers, use of pesticides. The spread of new 

agricultural technology has been accounted for the district as a whole. These elements help in 

the increasing crop production and productivity that are the important factors for agricultural 

land use change. An effort is made to study the troubles of spatial variations in agricultural 

productivity and examine the association, among the levels of productivity and mechanization 

of farm inputs at the block level. Introduction and application of new agricultural technology 

applied for high production.  

Chapter-VI deals with the block level investigation of the spatial pattern of infrastructure for 

agricultural practice. Mode and intensity of irrigation have been analyzed for the spatial pattern 

of levels and growth of agriculture. Brief analyses of agricultural seed farm, market situation, 

storage capacity in farmer’s houses and in cold storage are highlighted. Not only that, the most 

important things for agricultural production are transport conditions and banking loaning 

facility are also considered in this chapter.  

Chapter-VII is devoted to an analysis of the levels and growth rates of the area under major 

crops, production and productivity per hectare have been discussed for the overall period 1995-

96 to 2015-16 (actual study period is 1991-92 to 2015-16, but lack of the proper data for the 

period of 1991-92 to 1995-96 is the reason for consideration of the period 1995-96 to 2015-

16). As discussed earlier, the analysis of block-wise data is based on the actual area and out of 

the 7 crops (food grain and non-food grain crops). Changes of farm size year to year and 

cropping pattern change have been considered. Statistical, descriptive and observational and 

mapping accounts of different agricultural land use pattern and its trend over the study period 

(from 1991-92 to 2015-16) are discussed. 

Chapter-VIII few impacts of changes in agricultural land use on agricultural families as 

findings of the present study have been accounted for. Besides analyzing the spatial pattern of 

status and present progress of per capita income, education, yield rate, unemployment, etc. for 

agricultural land use change have been analyzed.  

Chapter-IX gives a brief summary, conclusions drawn from the study. It is also discussed 

besides this thesis contains some references 
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Source: Prepared by the researcher based on HDR, 2010, Uttar Dinajpur. 

Figure 1.1 Location map of the study area. 

1.0.b Software used 

In the preparation of this thesis design, figures, statistical calculations and algorithms of 

modelling were solved using the MS Excel v2010, SPSS v17.0 and MATLAB (Fuzzy logic) 

v7.12. The different mapping has done using the open-source GIS software QGIS v3.2.2 

BONNA and ArcGIS. 

 

1.1. The study area  

For administrative purposes, West Bengal has been divided into 23 Districts. Uttar Dinajpur is 

one of the most important districts of West Bengal, comprising an area of about 3,140 km2 and 

lying between latitudes 25o17’10’’ N to 26o35’15’’ N and 87o48’37’’ E to 88o33’10’’ E 

longitudes. 

The District consists of 9 C.D. Blocks covering 1,577 villages, 3 statutory towns and 5 

Census towns with accommodation of 30,07,134 inhabitants and an average population density 

of 956 persons per km2. Not only that, Uttar Dinajpur District occupies 15th position in terms 

of total population of West Bengal.  (Census of India, 2011). In the district, about 67 per cent 

of the population still depends on agriculture for their livelihood and out of 3,12,466 hectares 

geographical area of the district 2,72,564 hectares (i.e. 87.23 per cent) area is under cultivation 

(PAO, Uttar Dinajpur). Agriculture Scientists are applying new technologies and instruments 
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for growing crops. Uttar Dinajpur District is situated in the northern tract of Bengal Plain lying 

North of the Ganga River. The district is divided into two sub-micro regions i.e., a) Islampur-

Goalpokhar plain, b) Sudhani-Mahananda-Gamari plain and it is bound by Darjeeling and 

Jalpaiguri in the North and North-East, on the east by Bangladesh and Dakshin Dinajpur, on 

the south by Malda and the West by Bihar. Normally this district does not exceed 32 m above 

mean sea level and there is no hill in the district.  

Climatically, this region falls under the subtropical monsoon climatic zone, oppressive hot 

summer (38oC in May) and monsoon rainfall, dry and cold winter season (15oC in January) are 

some of the typical characteristics. The area is drained generally by the River Mahananda, 

Nagar, Sui, Gamari, Chhiramati (Srimati) and Tangan flowing from North to South (Human 

Development Report, 2010). 

 

Figure 1.2 Location of sample sites (sample villages) for fuzzy application. 

 

1.2 The objective of the study 

The study of land use has developed and it has become one of the most important things 

because even today the majority of the rural people have a close relationship with the land. 

Human behaviors in recent times have accelerated the changes in land use. The present study 
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is an attempt to present an integrated study on changes in agricultural land use scenario of Uttar 

Dinajpur District, West Bengal.  

Therefore, the main objectives of the present study are 

1. To study factors responsible for changes in agricultural land use. 

2. To assess the land resources and their potentialities for the development and their proper use. 

3. To study the general infrastructural facility of agricultural practices. 

4. To highlight Block-wise changing trends of agricultural land use in the district. 

5. To study the different problems arising from the changing agricultural land use pattern and 

its result in the study area.  

 

1.3. Purpose of the study 

The District accommodates 30,07,134 persons of which 26,44,906 persons of the total are 

(87.95 per cent) inhabiting the rural areas and 3,62,228 persons of the total (12.05 per cent) 

reside in the urban areas. The density of the population is worked out as 958 persons per km2 

in 2011. And the average size of holdings in the district is 0.88 hectare (District Statistical Hand 

Book, 2015) which is far below of West Bengal which is 1.10 hectares (Agricultural Census 

Division, 2015) and in India it is 1.08 hectare (Agricultural Census, 2015) per holding. 

The chief purpose of the study is to know about the changes in agricultural land use scenario 

in the study area. The District selected for the study draws its significance for the subsequent 

reasons:  

With the growth of rice factories during the last four decades, a large area that was 

previously under non-food grains is being devoted to paddy, thereby leading to changes in the 

use of agricultural land.  Large scale changes are taking place in the land use scenario of the 

study area due to the growth in population, use and misuse of land, as large number of the 

inhabitants has migrated from different districts as well as from the neighboring state as well 

as countries (Mukhopadhyay, 2011). 

Agricultural activities depend on the physical factors which play a vital role in land use 

change in a region. In respect to this disparity in micro relief, slope conditions, soil properties, 

drainage systems, natural plant life, etc. have been taken into consideration. 

The study of land use has established a relationship with the study of rural settlements, 

agricultural science & technology and geomorphology. In fact, rural and urban land uses have 

become two clear cut aspects of land use study. Large scale unexpected expansion of urban 

areas leads to an encroachment into the agrarian field which is adversely creating difficulties 

for future design. 
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Agriculture is the chief backbone of the study area. The majority of the agrarian farm is 

infirm due to lack of appropriate scientific methods generally, poverty and illiteracy. 

All these considerations have motivated the author to turn his attention to this district and its 

agricultural land use changes within. 

 

1.3.1 Previous works 

The title of the proposed research work intends to deal with the dynamic elements of some 

primary and secondary data based on district-level studies. There are in fact various works on 

agricultural land use both interdisciplinary and multivalent which was done by many research 

scholars, authors, Government organizations, etc. The geographer by applying these techniques 

of survey, mapping, tabulation, analysis and interpretation would provide the correct base to 

evolve a rational scheme of land use planning (Ali, 1978). Over the decades we came across 

the huge titles related to agricultural land use like 

M, Shafi., 1966 in his paper entitled “Technique of Rural Land Use Planning with Reference 

to India’, was of the judgment that land use survey of a vast country like India is easier to be 

conducted on the origin of sampling as it is extremely complicated to procure data for all the 

villages to be surveyed. Moreover, there is an enormous similarity in the land use pattern of an 

exacting area comprising of several villages, so a model village would do the needful. The 

author has brought out a plan based on the sampling techniques used for land use survey of 

India. He has chosen the purposive sampling for relating the trend in the study of land use.  

Davis, K. P., 1976 in his book entitled “Land Use” highlights the Urban and Nonurban areas 

are deeply interdependent in land use. Although land use situations and problems often differ 

widely in specifics, they all have much in common, as is emphasized in this book. In land use, 

one is consequently working with a complex and changing human-land relationship and 

balance, and few problems are susceptible to technological solutions only. Lastly, he 

emphasizes the application of the principle in many different land use contexts in his book. 

Kumar, J., 1986 in his book entitled “Land Use Analysis: A Case Study of Nalanda District, 

Bihar”, states that the role of land use studies in this way highlights the land use changes which 

have taken place due to socio-economic transformation and administrative set-up to suggest 

measures to increase production by the proper uses of the land in a region and to use the 

improved agricultural methods and crops etc. He also discussed that land use studies reveal the 

potentialities of the land. Lastly, he mentions the scientific methods in cultivation, 

improvement of irrigation facilities, electrification in rural areas, the pressure of huge 

population on the land and many others have also caused the changes of land use in this district. 
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Grigg. D., 1986 in his book “An Introduction to Agricultural Geography” discussed in part 

one the demand of the agricultural product, the economic behavior of the farmers, market and 

transport facilities and population pressure (growth and density) on agriculture can force the 

change of land use pattern in agriculture. Part two presents the biological individuality of crops 

and livestock, and the techniques by which the physical environment influences the farmer’s 

selection of crops and animals. But in the last part of this book, it deals with institutional and 

social influences of agricultural geography. The role of the state, farm size, innovation 

diffusion and religion are discussed. Lastly, he concluded that the remarkable diversity of the 

world’s major industry requires an equal breadth of mind and its spatial variety is to be 

understood.   

Mandal, R. B., 1990 in his book entitled “Land Utilization: Theory and Practice”, highlights 

the basic concepts and methods of land use studies with particular reference to the factors, 

principles, different approaches of the study, land use models, carrying capacity of the land, 

land utilization classification, technique of land capability classification, agricultural 

efficiency, remote sensing and aerial photograph interpretation, agricultural regions and land 

use planning from different parts of the globe. It is also indicated in this book that a 

consequence of spatial analysis and developing in an area for economic improvement and 

social impartiality.  

Morepatil. K. S., 1995 in his book “Studies in Agricultural Land Use” the study is primarily 

concerned with the changing agricultural land use pattern in South Maharashtra’s Kolhapur 

district. In his book the general land use and cropping pattern through the maps in the view of 

the physical and socio-economic situation are analyzed. The changes in agricultural land use 

which have taken place from 1951 is also highlighted in this book. How new technological 

inputs can change agricultural land use is also discussed. This is shown by the result which 

measures the correlation of land capability and land use pattern by making the case study of 

the district. He concluded that as far as the use of agricultural inputs is concerned, the 

application of chemical fertilizers and pesticides has strengthened and co-operative agricultural 

credit societies have forced to change the agricultural land use of the region. 

Singh J. Dillon. S. S., 2005 in their book “Agricultural Geography” discussed the essential 

principles, concepts and methods of agricultural geography and contain newer models 

pertaining to agricultural planning and development. In their book, the first two chapters 

introduce the cover abiotic and biotic factors which influence agricultural attributes and 

development at a spatio-temporal scale. Chapter 3rd and 4th present techniques and methods of 

regionalization of agricultural patterns and examine the agricultural systems of the world and 
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India. The last two chapters are devoted to the field studies and surveys in agricultural 

geography, and give a detailed account of models used in agriculture as an activity. 

Kispotta. J., 2007 in his research work “Urban Impact on Changing Pattern of Agricultural 

Land Use in East Singhbhum District”  examines the agricultural land use and changing pattern 

of agricultural land use and urban impacts that have influenced these. He discussed that in this 

thesis the increase in urban area extent for the population pressure and newly origin of industry. 

It also identifies in his thesis the framework of importance as well as comparatively 

profitability of the land using by the primary data to analyze the cost and profits of the urban 

land and agricultural land both. It is noticed that agricultural land is less profitable than urban 

land because of the location of industry and many other important offices. The pattern of 

agricultural land and their changes are shown in his work during 2004-05 and how many areas 

of land were put on non-agricultural uses during 2004-05. He analyzed the impact of 

industrialization and urban growth on land use and new agricultural technology adoption, 

process and spread rate was also highlighted. 

Th. Phajabi Devi; 2008 She mentioned in her work a future plan for the evolution of existing 

land use patterns into a second Green Revolution and taking up cultivation in the marshy 

wetlands and uncultivable areas by application of modern scientific agronomic and information 

technologies.  

S. Mishra and S. Patnaik., 2008 They discussed in their article about the importance of land 

use pattern which is considered as a primary requisite for formulating development planning 

in perennially drought-prone areas where the economy is agro-based, hence proper planning of 

land use is a must for developmental proposals, etc. has contributed much in exploring various 

dimensions of land use studies. 

Aspinall, J. and Hill, J., 2008 in their book “Land Use Change: Science, Policy and 

Management”, consider the basic science questions that underpin the study of land use change 

and focuses on issues that influence the analysis of dynamics of land change. It also examines 

several issues relevant to successful communication and cooperation between scientists and 

practitioners accountable for decision-making, whichever policy or management regarding the 

land use change. The improvement of spatially dependent measures and models for such 

responses and patterns connected with land use change to simpler significant metrics. These 

are based on the use of both quantitative and qualitative procedures of patterns and trends and 

investigation of spatial patterns. He fulfilled that the findings of the prospective developments 

in spatial methods necessary advancing integrated modeling of land use change and improving 
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the connection between the systematic study of land use change at the local, countrywide and 

global level.  

V. Singh and B. N. Singh., 2010 The main theme of their article shows that whether the 

present pattern is in some sort of static harmony or adjustment with the other main 

characteristics of the economy of Chakia Development Block. An interesting aspect of the 

analysis of the paper is that how socio-economic and technical organizational factors are 

interacting with one another over time and again for maintaining the continuity of such process 

and the result of which is reflected in the land use pattern.  

A. M. Siddique, 2010 has shown in his paper that land use change in relation to its driving 

forces provides essential information for land use planning and sustainable management of 

resources. It also focuses on the causes behind these changes and the consequences in his study 

area.  

Talukdar, M and Singh. S., 2010 “Land use changes in Tinsukia District” they discuss in 

their paper about the significant change in land use pattern and conversion of land from the 

categories of the forest, barren and waste land to the Net Sown Area. Such fast changes in land 

use of the district show that the expansion and intensification processes of agricultural land use 

have been accelerated by the intensification of the technological inputs. Not only that, they also 

discussed in their paper the effects of market forces and expansion of road network in the 

district works to facilitate agriculture practices in its intensive manner. 

A. Mukhopadhyay., 2011 in his paper he highlighted to identify the basic causes of land use 

changes and its inevitable effect on the environment and society of Dubrajpur Block of 

Birbhum District. The most disquieting features are that growth in agricultural output that has 

occurred has not come from any extension of cultivated area and the benefit of irrigation is 

mostly enjoyed by the big landholders which in turn bring an imbalance in the cultivator’s 

agricultural laborer ratio of the area.  

 

1.4 Methodology 

From the foregoing discussion in order to fulfill the purposes, objectives and hypothesis, the 

following methodology has been adopted. The whole work of this study has been completed 

on the basis of two sets of data i.e. primary and secondary. The methodology of the present 

work includes the following: 
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1.4.1 Primary Data 

Required primary data and information have been collected from the household survey like- 

land ownership data, agricultural method used related data, extent of use of chemical fertilizers 

and pesticides, use of HYV seeds, per capita income, education status of farmer families, yield 

rate data, etc., soil-related data and many other unpublished official records. To analyse 

infrastructural facilities related to agriculture, character and quality of land the researcher has 

conducted field visits in different cropping seasons in the district. The impact of changes in 

agricultural land use has to be shown with the help of primary data. For this purpose the 

researcher has been engaged in direct field observation and collected above related data. All 

the processed data and information has been tabulated and analyzed by using suitable 

cartograms.  

Primary data has been collected from the household survey of 360 sample farmers’ families 

which is covering all nine blocks of the district with the help of a pre-printed questionnaire 

(Appendix I). In this way, a total of 50 villages were chosen as sample villages within the 

district and the present study was carried out on the basis of random sampling in the study area. 

In order to fulfill 40 households of each block, the researcher selected 5 or 7 villages in a block. 

Because researcher found the variability of the farmers (small & marginal farmers). Detailed 

plot to plot land use maps was prepared by using the cadastral map and this map is cross-

checked with the field visits and met the senior persons of the respective village for each C.D. 

Blocks of the district. Block-wise the name and location code (As per 2011 Census) of sample 

villages are presented in table 1.1.   

 

1.4.2 Secondary Sources 

After the primary source of data, the secondary data source is very important for the completion 

of the thesis. Data related to the meteorological were collected from the office of the Principal 

of Agricultural Officer (PAO, Uttar Dinajpur), Regional meteorological centre, India 

meteorological department, Kolkata 700027, Deputy Directorate of Agriculture 

(administration), Government of West Bengal and District Statistical Hand Book published by 

the Bureau of Applied Economics & Statistics, Government of West Bengal, Kolkata. Different 

factors of changing agricultural land use patterns like, increase in population, expansion of the 

urban area, and changes in land ownership, expansion of irrigation area, soil fertility and 

productivity have been considered.  
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Plate 1.1 Field survey at Khamrua mouza, Itahar Block, 2017 

 

Table 1.1 Block-wise sample villages and their location code. 

Name of the C.D. 

Blocks 

Name (As per 2011 

Census) of the sample 

villages 

Location code of 

sample villages (As per 

2011 Census) 

The total number of 

sample villages within 

the Block 

 

 

CHOPRA 

Bhagabati 308851  

 

5 

Dakshin Damorgachh 308852 

Uttar Damorgachh 308864 

Thuthipakar 308865 

Rampur 308906 

 

 

ISLAMPUR 

Chaprajhar 309005  

 

5 

 

Ghoramara 309006 

Dumrulla 309008 

Phulhara 308950 

Ramganj 308951 

 

 

 

GOALPOKHER-I 

Intia 309127  

 

 

6 

Purbba Gati 309124 

Goagaon 309184 

Bhagabanpur 309183 

Ibrahimpur 309092 

Kamalpur 309093 
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GOALPOKHER-II 

Kahata 309223  

 

 

6 

Chakulia 309224 

Ghordhappa 309227 

Sagarpur 309264 

Baligura 309339 

Samaspur 309360 

 

 

KARANDIGHI 

Paschim Goalgaon 309384  

 

5 

Bhagabanpur 309386 

Gospur 309455 

Baijuar 309542 

Bilaspur 309575 

 

 

RAIGANJ 

Jhitkai 309651  

 

5 

Chapduar 309683 

Madhupur 309684 

Ekar 309685 

Sankarpur 309688 

 

 

 

HEMTABAD 

Beltore 309865  

 

 

7 

Bazitpur 309864 

Minapara 309866 

Samaspur 309874 

Rotibati 309867 

Rampur 309856 

Anantakota 309863 

 

 

 

KALIAGANJ 

Chandgaon 309965  

 

 

6 

Kashidanga 310026 

Rautgaon 310069 

Hatpara 310073 

Kunore 310075 

Mukundapur 310076 

 

 

ITAHAR 

Chabhat 310206  

 

5 

Churamon 310262 

Dakshinal 310143 

Gulandar 310253 

Khamrua 310225 

Source: Census of India, 2011 

The researcher has collected the aforesaid population-related data and information from the 

Census of India for different census years, expansion of urban centers related data for the region 

were collected from the municipality offices and Census of India, expansion of irrigation area 
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related data were collected from the Office of the bureau of Applied Economics and Statistics, 

Government of West Bengal, Karnojora, Uttar Dinajpur and Department of Minor Irrigation, 

Government of West Bengal, Karnojora, Raiganj, Uttar Dinajpur; Aquifer related data and 

information has collected from the office of the Central Ground Water Board, Eastern Zone, 

Kolkata; soil fertility and productivity data collected from the different offices like NBSS and 

LUP, Salt Lake (under ICAR), Government of India, Kolkata; Office of the Agricultural 

Chemist, Soil testing laboratory, Raiganj; Department of Geography and Applied Geography, 

North Bengal University, Darjeeling, Soil Conservation Wings, Government of West Bengal, 

Raiganj, Uttar Dinajpur and Office of the PAO, Raiganj, Uttar Dinajpur. Altitudes, Slope maps 

are prepared from the ASTER DEM, USGS and soil pH, CEC, clay, silt and sand etc. maps are 

arranged from the soil grid, ISRIC. The data on area, production and productivity rate of 

different crops were taken from the published report (Annual report of the Bureau of Applied 

Economics & Statistics, Government of West Bengal, Kornojora, Uttar Dinajpur; Sub-

divisional agricultural office, Karnojora, Uttar Dinajpur and Office of the Principal 

Agricultural Officer, Karnojora, Uttar Dinajpur). Data related to agricultural land use in 

different years which includes Net Sown Area, Current Fallow, Fallow and other than Current 

Fallow, Culturable Waste Land, Land under Misc. tree crops and groves, Permanent pastures 

and other grazing lands (Spelling as per Evaluation Wings, Directorate of Agriculture, 1960) 

were collected from B.L. & L.R.O, District Statistical Hand Book published by the Bureau of 

Applied Economics & Statistics, Government of West Bengal. 

The study was carried out from the Survey of India topographical sheets on 1:50,000 scale 

bearing nos. 78C/1, 78C/2, 78C/3, 78C/6, 78C/7, 78B/3, 78B/4, 78B/7, 78B/8, 78B/11, 72O/13, 

72O/14 and 72N/16 to prepare the base map, Slope map, Drainage map, Soil map, Vegetation 

map, etc. Elevation extracted data regarding slope analysis and slope aspect map (DEM, DTM 

& TIN) were collected from the Survey of India Topographical sheet, GPS points handling and 

Satellite imageries which published by USGS Global Visualization Viewer (GloVis). 

 

1.4.3 Statistical Tool 

The whole primary data has been collected from the primary household survey and direct 

intensive fieldwork in the study area, which is verified by the secondary sources from the office 

of the Principal of Agricultural Officer and District Statistical Hand Book. All the amassed 

primary data and information were processed, tabulated and summarized at first. Thereafter, it 

was tested followed by the different appropriate statistical methods like; Mean, Standard 

deviation, Linear and non-linear regression, Choropleth maps, Radar diagram, Isopleths map 
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were prepared. Suitable cartographic techniques were also applied and are used to support the 

discussion. A sample point map of the sample villages is also prepared. In this regards the 

coordinates of all the surveyed villages in the district (will be mentioned as ‘sites’ in the 

following part of the theses) were recorded with the help of receiver GPS handheld for the 

purpose of plotting data (Latitudinal and Longitudinal location) with GIS software platforms 

(figure 1.2). 

Secondary data and information were collected from different authentic sources. Then data 

and information were summarized and tabulated by suitable statistical methods. Factors for 

changing the agricultural land use of the study area are analyzed and prepared different maps. 

The fertility maps have been prepared by Parker’s Nutrient Index process. Hence, the nutrient 

index value (NIV) introduced by (Parker, et al, 1951) is useful and describes the fertility status 

of soils for the purpose of mapping. The percentage of samples in each of the four classes; low, 

medium, high and very high is multiplied by 1, 2, 3 and 4 respectively. The summation of the 

figures thus obtained is divided by a total number of samples and it is computed as: 

                          NIV = (NLx1 + NM x 2 + NH x 3.....) / (NL + NM + NH .....) 

                  Where, 

                             NL= Number of samples falling in the low category of nutrient status. 

                             NM = Number of samples falling in the medium category of nutrient status. 

                             NH = Number of samples falling in the high category of nutrient status. 

 

Land capability classification map has been prepared based on USDA method. To measure 

the land capability map was prepared by MATLAB (fuzzy logic). Measure of capability map 

total three sets of variables have been considered viz; Soil profile characteristics variables: soil 

texture, available nutrients status (NPK), Climate variables: annual rainfall, temperature, and 

external variables: type of terrain, irrigation, drainage, slope and availability of soil moisture. 

Each and every sub-variable is represented as a determinant of land capability classification. A 

score (1 to 3) has been allotted to each sub-class of a variable separately on the basis of their 

importance for determining the capability class for growth of crops. After establishing 

variables, the variable is presented in the form of information layers represented by the separate 

map (layer map) in which a degree of capability with respect to those particular variables. This 

degree of capability then needs to be rated according to the relative importance of the 

contribution made by that particular variable. In the district, paddy is the major food 

dominating crop. So, score assign of the land capability class depends on the basis of the paddy. 

Land suitability evaluation has been prepared followed by FAO methods presented in the 
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existing literature (A. Satish, 2010; Vargahan, 2011; FAO, 1993; FAO, 1976; De La Rosa and 

Van Diepen, 2002 and Chang and Burrough, 1987) and lastly final output of the land suitability 

map was prepared by the MATLAB (fuzzy logic). To measure the land suitability index, total 

ten variables have been considered i.e. altitudes, slope, drainage, water availability, 

workability, CEC, sand, silt, clay and pH. A total of 50 land units define according to the 

topography and soil were selected for this study (Sinthurahat, 1992). Each component plays an 

important role in finding suitable for agricultural crops in the district. Availability of nutrients 

has been assessed with regard to the cation exchange capacity (CEC), pH measured in soil. 

Oxygen availability has been assessed according to the drainage conditions. Water availability 

has been evaluated according to effective rainfall taking into account the storage capacity of 

soil (Sinthurahat, 1992). Workability has been assessed according to the texture, structure, 

moisture of the top soil (0-20 cm). The overall suitability of land was determined based on the 

degree and the number of limitation for a particular unit. The final land suitability was based 

on the number and degree of limitation. This map is cross checked with the map of land survey 

wings department of the district. Pre-field and post field ground truth verification for the 

thematic maps were cross checked; updated and final output was derived. Different types of 

layer maps (different variables map like; altitude, slope, PH, CEC, sand, silt, clay etc.) were 

prepared in GIS database using QGIS 3.2, BONNA, 2018. 

The level of agriculture modernization has been prepared by the Composite Index of Level 

(CIL) which was arrived at by summing different location quotients values. The summed up 

location quotients were divided by the number of components of modern farm technology 

considered and multiplied by 100 (Singh and Dhillon, 2005). The equation may be written as: 

CImo = 
𝐓𝐫𝐛

𝐓𝐫𝐝
  + 

𝐈𝐩𝐬𝐛

𝐈𝐩𝐬𝐝
 + 

𝐇𝐲𝐯𝐛

𝐇𝐲𝐯𝐝
 + 

𝐂𝐡𝐟𝐛

𝐂𝐡𝐟𝐝
 + 

𝐇𝐢𝐛

𝐇𝐢𝐝
……….. 

Where, CImo = the composite index level of modernization in agriculture. 

                                  Tr = tractors per 1,000 hectares of cultivated area 

                       Ips = irrigation pump set used per 1,000 hectares of cultivated area 

                       Hyv = the area under HYVs as a percentage of the total cropped area 

                         Chf = use of chemical fertilizers in kg per hectare of the cropped area 

                                 Hi = harvester used per hectare of the cropped area 

                                 n = the number of factors of modern farm technology used in the district 

                               b and d indicate the symbolize subscripts the enumeration unit    

(block) and the whole region (district). 
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Degree of modernization in agriculture = ƩLQs ̸ n x100 

 

           Where,   ƩLQs = Summing up the location quotients values. 

                                 n = the number of factors of modern farm technology used in the district.  

                             100 = gives the degree of the coefficient of localization.  

The crop productivity index (Yang’s method 1965) has been adopted for the determination 

of different crops yield index of Uttar Dinajpur District. The agricultural productivity indices 

of selected crops were calculated. His method represents the yield rate of various crops in a 

block compared to the average crop yield of the district. Firstly, the average yield of each crop 

grown in the whole region is determined. And secondly, the value of each crop is divided by 

the yield of the whole region then multiplied by 100 and get the value in per cent. By 

considering the area devoted to each crop as weight and multiplying it with the percentage 

value, a product is obtained. By adding and dividing the sum of the products by the total crop 

area (hectares). The procedure for calculating ‘crop yield index’ shown in table 5.28. Changes 

in agricultural productivity of cereal, pulses, cash crops and miscellaneous crops are shown by 

the choropleth map. The per annum change of crop productivity is also shown by the shading 

method.  

Temporal and spatial variation in changes in cropping pattern (area, production and 

productivity) of Uttar Dinajpur District are analyzed by the geometric progression method. 

Changes of major crops are shown by the shading method on which the changing trends of 

area, production and productivity have been recognized by winning the triennium ending crop 

year 1995-96 as the base year with an allocated value of 100 per cent and the percentage 

changes of the year 2015-16. Changing agricultural land use maps are prepared based on 

supervised and unsupervised classifications by using satellite data and the relevant statistics 

have been extracted for different years. To find out land use change, change exposure procedure 

mainly based on two date classification was used. This method has been effectively used in 

some studies. Overlaying is a good technique in finding changes for establishing connection 

between the two data sets. This method is very helpful in diverse applications as land use 

change investigation, monitoring of urban area extension and irrigation area extension. Mouza-

wise (two mouza each block) and Block-wise proportions of area under different land use 

categories have been calculated, tabulated, interpreted and show the changes in land use 

(supervised classification method) on map by QGIS that has taken place during both the periods 

of 2001 and 2016. IRS LISS-III images was used for preparing the land use map (Both years) 

of the study area which were collected from Bhuban (IIRS) database.  
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Image Classification techniques are- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.3 Flow chart of image classification. 

Per capita income of the farmers is shown by the bar diagram and educational status of the 

district’s farmers is also shown by the radar diagram. Change of yield rate and agricultural 

unemployment are shown by using suitable cartograms. 

 

1.5 Hypothesis 

Following hypothesis is to be tested by the researcher in the proposed study: 

1. There is an intricate relationship between the increase of population and agricultural 

land use practices. 

2. The man-land ratio is inversely related to the growth of population. 

3. Successful agricultural practices are related to scientific soil analysis. 

4. The yield rate is directly related to the extent of modernization in the agricultural sector. 

5. Cropping intensity is directly related to the extent of irrigation practices. 

6. Labour surplus in the agricultural sector is directly related to the growth of the 

population. 

 

IRS, LISS-III 2001 (Geo-referenced) 

 

IRS, LISS-III 2016 (Geo-referenced) 

 

 
Image Calibration 

Image Modification 

Supervised Classification 

Classified Image-2001 Classified Image-2016 

 

Exactness Assessment 

Prepared Final Land Use Map (2001 & 2016) 
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CHAPTER – 2 

 

PHYSICAL SETUP OF THE STUDY AREA 

 

2.0 Introduction 

The physical elements is an important indicators to know the geographical conditions of any 

areal units. Physical setup like relief, geohydrology, drainage, climate, soil, and vegetation 

characteristics effects in agriculture in many ways (Morepatil, 1995). They determine the type 

of crops, the timing of agricultural activity (agricultural seeds sowing and harvesting time), and 

the extent of risk involved and improvement of agriculture. The main objective of this chapter 

is to study physical setup of the district. Not only that, the cultural factors also influence the 

many aspects of agricultural system but they can only be operated by the physical background. 

In this chapter, these determinants are analysed for Uttar Dinajpur District which appears 

relevant to the changes in the agricultural land use scenario. 

 

2.1 Physiography 

Uttar Dinajpur District is a part and parcel of North Bengal. This district can be broadly 

demarcated into three principal physiographic zones; comprising the piedmont terraces found 

mostly in Chopra block to the north side, the active Mahananda floodplain which occupies 

more than four-fifths of the district extending from Islampur Block down into northern Itahar, 

and the mature floodplain that covers the lower extremities of Itahar Block. Chopra Block 

mainly comprises elevated Dangas or piedmont terraces interspaced by low lands, along with 

a segment of the Mahananda alluvial fan stretching over an area of 45 km2 along its north-

western fringe. Local elevations decline rapidly in the piedmont zone (300-66 m.), leading to 

the acceleration and free flow of major rivers like Mahananda which descends from the 

mountains, once their heavier colluvial sediment of gravels and sands have been deposited at 

the base of the foothills. 

 

2.1.1 Relief 

The general outlook of the district is flat, sloping gently southwards, as is shown by the trend 

of the rivers. In the southern portion of the Uttar Dinajpur District the curious formation known 

as the Barind, geologically classed as old alluvium, makes its appearance. The characteristic of 

this is an undulating land interspersed with ravines. The ravines vary from shallow stretches of 

low land, suitable for growing rice to deeper depressions bearing a resemblance to old river-
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beds and sometimes containing water. The ridges are commonly covered with scrub jungle and 

stunted trees. Uttar Dinajpur District’s average slope is 5o 14’’ as followed by maximum slope 

9o 81’’ and the minimum slope is 0o 47’’. 

 

Figure 2.1 Relief character by Triangulated Irregular Network (TIN). 

 

The thickness of this alluvial formation is not clearly known. It is generally agreed that the 

area of which this district forms a part, is a gap between the Garo-Rajmahal hills filled up by 

alluvium in comparatively late geological times.  

 

1. The topographic ranges show the elevations in the Uttar Dinajpur touch a maximum of 92 

metres in the piedmont zone and decline through the elongated length of the district to 25 

metres in the mature floodplains.  

2. The decline is somewhat uneven and at depressions found along isolated and water bodies 

in the district, elevations touch 25 metres nevertheless, with quick drop in elevations past 

the piedmont zone, most of Uttar Dinajpur District presents a relatively flat topographic 

profile except along the river valleys, with the dominant slope consequently being much 

lower than average slope in the district. 
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Figure 2.2 Relief character by Digital Terrain Model (DTM). 

Table 2.1 Topography and Physiographic zone of Uttar Dinajpur District. 

District Total Area 

(km2) 

Piedmont region 

(300-66 m) km2 

Active flood 

plain (66-45 m) 

km2 

Mature flood 

plain (45-27 m) 

km2 

Moribund 

region (<27 m) 

km2 

 

 

Uttar 

Dinajpur 

 

 

3,140 281.00 2,563.00 296.00 - 

Elevation Features *Slope features 

Max. 

Elevation 

Min. 

Elevation 

Elevation 

range 

Max. 

slope 

Min. 

slope 

Average 

slope 

Dominant 

slope 

92 m 25 m 67 m 9.48o 0.45o 5.12o 0.08o 

                                      Source: i. District Human Development Report, Uttar Dinajpur 
                                                  ii. * Bhuvan, National Remote Sensing Centre, Hyderabad, Government of India. 

 

2.1.2 Geohydrology 

Geohydrology is a branch discipline the area of geology that deals with the distribution and 

movement of ground water in the earth’s crust. From a geological point of view of a group of 

geologists, the district is exceptionally uninteresting. Almost the whole area is covered by 

alluvial deposits of recent formation. In the southern half of the district the soil consists of 

clayey silt, ash coloured in appearance, locally khair. The sand hardens this soft sticky loam 

and it reaches almost to the consistency of cement in the dry weather when it is unsuitable for 

vegetation. And in the northern half of the district and on the banks of some of the principal 

rivers in the south, the soil consists of sandy loam, mixed towards the north with gravel. This 

goes by the local name of Pali. An interesting geological formation called Barind occurs in 
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this district common with other parts of Eastern Bengal. This belongs to the old alluvium which 

is composed of beds of stiff reddish-brown clay, yellowish on the surface. The nodular 

limestone deposits, a frequent source of material for road metal in some parts of this district, 

are also found. In the whole district general rock type is alternating sand, silt and clay type 

which originated in two periods: one is late Pleistocene to Holocene and another is middle 

Pleistocene to Holocene. The detailed geohydrological situation of Uttar Dinajpur District is 

presented in table 2.2. 

Table 2.2 Geo-hydrology situation in Uttar Dinajpur District. 

Rock types Age Lithology Aquifer situation Geohydrology 

Alternating 

sand, silt and 
clay 

Late 

Pleistocene to 
Holocene 

Fluvial facial 

expression with 
gravel, pebble 

and calcareous 

concretion 

Confined aquifers 

down to 3000 m 

Large yield prospect above 

150 cum/hr with the 
explored depth of maximum 

600 mbgl. Ground water 

occurs both under 

unconfined and confined 

conditions 

Unconfined and 
confined aquifer 

Alternating 

sand, silt, clay 

and grit 

Middle 

Pleistocene to 

Holocene 

Unconfined 

aquifer 

Source: Central Ground Water Board, 2001 

 

2.2 Drainage network 

Drainage is the flow of water through well-defined channels. The district Uttar Dinajpur is 

located entirely within the catchment of the Mahananda River, which occupies a low 

entrenched valley between the major alluvial fans of Kosi and the Tista over much of its course. 

The general direction of the main rivers is without exception from North to South and the 

ultimate destination of all is the River Ganges. In the rainy season the main rivers, such as the 

Nagar, Punarbhaba and Atrai are navigable by good-sized country boats to as far north as 

Dinajpur town, or a little above it; but in the dry season, or for some eight months in the year, 

the points up to which they are navigable by large boats are very much lower down and most 

of them are fordable almost throughout their entire course through the district. The river 

channels are well marked and fairly constant, though there is evidence that in the past this was 

not always so and that changes of course occasionally took place. In the district, the main rivers 

flow having many small streams or khals. 

Table 2.3 The Drainage system (Main River) in Uttar Dinajpur District, 2017 

Name of 

the Rivers 

Entry point Runs 

through 

the block 

Length in 

the district 

(km) 

Branches Ending point 

Mahananda Gorahar and 

Damdalia 

Itahar 5.7 Nagar Gorahar and 

Tharais 

Nagar Karandighi Karandighi, 

Raiganj 

24.5 Gandhar, Tirnai, 

Kulik, Kayes 

Itahar 

Gamari Radhariparabil Kaliaganj, 

Itahar 

26 Sui Borot (Itahar) 
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Kulik Hemtabad Hemtabad, 

Raiganj 

11 - Gobrahar 

(Raiganj) 

Srimati Hemtabad Kaliaganj, 

Itahar 

08 - Churaman 

(Itahar) 

Source: Madhuparni, Paschim Dinajpur and Dinajpur District Gazetteer. 

 

2.2.1. Mahananda River 

The river Mahananda forms the northern boundary of the district for a few kilometres along its 

course. It flows south-westerly direction after forming the north-western boundary of the Uttar 

Dinajpur District (figure 2.4 and plate 2.1). The Mahananda rises within the district of 

Darjeeling where it is known by the name of Mahanadi. It then leaves the district and after 

flowing through the district of Purnea is joined by the Nagar River at a place called 

Mukundapur situated in police station Itahar. From this point, the combined stream of the 

Nagar and the Mahananda forms the boundary of the district and Malda for a considerable 

distance and enters Bihar at last. The large and important village beside the river Mahananda 

is Churaman, which is situated on its eastern bank. The direction of flow of the river as a whole 

is normally from the north to the south, but the direction changes at a few points on account of 

the meandering course of the river (West Bengal District Gazetteer, 1965). 

 

2.2.2 Nagar River 

The Nagar is originated from the country of Bangladesh and flows into the district of Uttar 

Dinajpur at the tri-junction point of Bangladesh and Raiganj and Karandighi Block. Its bed is 

rocky in the upper reaches but becomes sandy lower down. The lower portion of its channels 

is deeper than those of most of the other rivers in this district and is hardly fordable even in dry 

weather. It flows through the district forming the boundary between the police stations of 

Karandighi and Raiganj (figure 2.4 and plate 2.1). There is no place of any great importance 

on its banks, except the police outpost of Atwari. The principal tributary of the Nagar is Kulik 

and the Nona or Gandhar. Both the tributaries are in moribund condition as there is water 

scarcity of the mother Rivers and both are flowing through Raiganj Block.  The smaller 

tributaries of the Nagar River are the Tirnai, the Nuna and Kayes. Tirnai passes close to the 

Baliyadangi police post and joins the Nagar about 42 km from its source while the latter two 

enters its lower down.  

 

2.2.3 Gamari River 

The Gamari originates from Randhanipara bil areas in Kaliaganj police station and flows on a 

meandering course for about 16 miles more or less in the southern direction and meets the river 
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Sui near Borot in Itahar police station. The width of the river bed is about eighty feet and the 

water level varies between four to ten feet. There are small boats that ply and it is navigable 

during the monsoons season.  

 

Source: Prepared by the researcher based on HDR, 2010, Uttar Dinajpur. 

Figure 2.3 Drainage system of Uttar Dinajpur District. 

2.2.4 Kulik River 

The River Kulik enters the district Uttar Dinajpur in a north-south flow from Bangladesh 

creating the natural boundary between Raiganj and Hemtabad Block. Kulik passes beside the 

Raiganj Bird Sanctuary (figure 2.3 and plate 2.1). The total length of the Kulik River is 11 km 

and flows through the Raiganj and Hemtabad Block. Asia’s famous and largest Birds Sanctuary 

with lush evergreen vegetation is situated on the bank of the river Kulik. 

  

2.2.5 Srimati River 

The Chhiramati River is called by the local name Srimati. The Srimati takes its rise in a marsh 

on the common boundary of the Pirganj and Kaliyaganj police station. Two principal branches 

join together at the tri-junction point of the police stations of Kushmandi, Itahar and 

Kaliyaganj. It flows along the boundary of Itahar and Kushmandi police station for about 8 km. 

The Srimati is a sluggish stream and not of much importance to the district. The village 
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Patirajpur is the most important market (Hat) in the south-western part of the district and it is 

situated on the right bank of the river Srimati (Madhuparni, 1399 B.Y). It is also navigable in 

the monsoon season. 

   

   

A)  NH-34 passes over the Kulik river               B) River bank erosion in rainy season 

 C) Fery ghat as a communication lifeline          D) Parmanent fish catching point. 

 

 

2.2.6 Major wetlands in Uttar Dinajpur District 2017 

In Uttar Dinajpur District, over four-fifths area being located within the active floodplains, the 

fluvial regimes of the district river have been subjected to great alteration over time, thus 

affecting long-term settlement patterns in the district. Because of the break of gradient which 

caused silting and shifting of rivers, few stable settlements have survived in the district from 

the ancient period. This feature, which also causes the resulting drainage patterns in the 

northern regions to diverges, is responsible for the gradual distancing of the Tista-Rangit river 

system from the Mahananda-Nagar river system. Not only that, lowered gradients being 

encountered in the district have depressions which formed when rivers verged away from their 

old courses, departure a chain of oxbows, bils and cut-off meanders at the back. From the 

Kulik River, Lat: 25038’06’’ N, Long: 8807’17’’ E 

 

 

Nagar River, Lat: 25042’01’’N, Long: 88000’2’’E  

Mahananda River, Lat: 25019’54’’N, Long: 8806’5’’E  Sui River, Lat: 25020’4’’N, Long: 8807’2’’E 

Plate 2.1 Different rivers of Uttar Dinajpur District. 

 

A B 

C D 
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satellite imageries (extracted from Glovis) of the district, it can be seen that a succession of 

light and dark areas marking a type of chain of bils that commence from the lower western part 

of Islampur Block, Goalpokher-I and Karandighi Block of the district (figure 2.5). Similar 

wetlands areas also occur in Raiganj Block along the course of Kulik River and along the dying 

channel of the ‘Mora’ Tangan through eastern Kaliaganj Block and Itahar Block. Most of the 

bils have a highly distributed topography indicating the possibility of land subsidence in the 

ancient time, during tectonic events which had distributed the ancient courses of the Teesta and 

Kosi.  

The general direction of the main rivers is from North to South to their ultimate destination 

of the river Ganga. Apart from the main rivers and their tributaries, many large and small bils 

(shallow) depression filled with water covering large area and tanks is found in this district. 

Musha bil is the largest bil in Itahar Block which is located in the north-eastern side of the 

block and covering about 2.5 km2 area (figure 2.5 and plate 2.2). The major wetlands and their 

location are given in table 2.4. 

Table 2.4 Location of major wetlands (water reservoirs) in Uttar Dinajpur District. 

Sl. 

No. 

Located at  

Water Bodies Blocks Village 

1  

Goalpokher-I 

Borot and Ghordhappa Danchhat Bil 

Purba Gati, Paschim Goti, Dobagachhi 

and Paschim Keladanta 

Jolar Bil 

Jhiltalab Kachhan Bil 

2 Goalpokher-II Belan Kachhan Bil 

3  

Itahar 

Bahadol Elani Bil 

Tiabari, Simuldanga & Patirajpur Musha Bil 

Keotal Munia Bil 

 
4 

 
Raiganj 

Mirual Fakirdighi 

Chhotoparua, Barganda and Susihar. Sirala bil 

Balia Baliadighi 

5 Karandighi Dalmadh Kachna Bil 

6 Kaliaganj Medinipur Boro Bil 

Source: Geo-informatics & Remote Sensing Cell, 2001 and Extracted from Satellite Imagery. 

 

2.2.6.1 Utility of Wetlands (bils) in Uttar Dinajpur 

There are many utilities which can be associated with wetlands protection. In the district, 

actively all of these bils are used in three purposes; one is irrigation, second, crop production 

in summer season (total 116.53 hectares area) and another is additional food supply (Makhna, 

Trapa Natans, Periwinkle, Oyster etc.). As discussed earlier, Uttar Dinajpur District is a flood 

prone area, so wetlands store the flood water in flood time and gradually discharge surface 

water. On the other hand, some backward families depend on wetlands resources- they catch 

fishes, vegetables (Halencha, Kalmi, Sushni, Mints, Water lily, etc.) and sell in the local 
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markets. According to the Water Resources Development Director of Uttar Dinajpur, a total 

area of 470.67 hectares of irrigation is supplied in the summer season (2018). 

 

2.3 Climate 

Uttar Dinajpur District is not as hot and humid as it is situated to the north of the Tropic of 

Cancer. The study area receives major rainfall especially during the period of South-west 

monsoon. In the district, the major climate mechanism is that of the tropical monsoon by hot 

summer, abundant rainfall and humid atmosphere. During the hot season, there is some amount 

of rainfall due to occasional depression coming from the south. The summer begins from the 

middle of March, while rainy season continuous from early June to late September. October 

and November may be called autumn when the night gets cooler. With the increase of 

temperature during summer the rainfall increases, caused by Nor-Wester, but the average 

rainfall for the whole districts comes to only is 1,241 mm in 2015. Winter starts in the middle 

of November. The winter is cold and dry but it is really pleasant. The sky is generally cloudless 

at this time. 

In the study area temperature starts rising rapidly in the area from the beginning of March. 

The summer heat is particularly oppressive due to the high moisture content in the air. The 

maximum temperature reaches 40oC in May but this time the night temperature continuous to 

remain high, because of oppressive humidity. The minimum temperature in winter season is 

15oC in January. November to January is the driest month, though even in these months there 

are occasional showers. During the early winter, the sky gets clear and the last week of 

December and the whole of January are the coldest months of Uttar Dinajpur District. The 

weather is uncomfortable during the monsoon season. The monsoon season stops in early 

October when the temperature begins to fall.  

 

2.3.1 Rainfall characteristics 

The average annual rainfall in the district is 2,042 mm for the last 5 years. Rainfall in Uttar 

Dinajpur district is not uniform. There is a sharp difference in average annual rainfall between 

northern 4 Blocks namely Chopra, Islampur, Goalpokher-I and Goalpokher-II and southern 5 

Blocks namely Karandighi, Raiganj, Hemtabad, Kaliaganj and Itahar. Thus, among the 

southern blocks, the highest annual rainfall is received by Itahar which approximately 1,450-

1,550 mm yearly but among the northern blocks, Chopra receives the highest rainfall which is 

approximately 2,400-2,800 mm yearly. The highest amounts of rainfall recorded throughout 

24 hours were 34.29 cm on the 21st of September 1942 at Itahar and 21.72 cm on the 11th of 
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September 1920 at Raiganj (District Gazetteer, West Dinajpur, 1965). The average annual 

rainfalls in the district 1951-2017 is represented in the table 2.5. 

 

Figure 2.4 Major wetlands in Uttar Dinajpur District. 

 

 

Kachna Bil, Lat: 25o46’2’’ N, Long: 87o54’00’’ E 

Boro Bil, Lat: 25030’06’’ N, Long: 88014’04’’ E 

A 

B 



33 

 

 

A) Bil water use only for irrigation purpose     B) Mukhna Cultivation  

C) Paddy cultivation in summer season 

Plate 2.2 Major wetlands (Bils) in Uttar Dinajpur District. 

Table 2.5 Annual average rainfall in Uttar Dinajpur District (1951-2017). 

Years 1951 1961 1971 1981 1991 2001 2011 2017 

Average annual 

rainfall (mm)* 

2,220 1,690 2,180 1,999 2,186 2,092 2,042 2,066 

No. of rainy day** 80 82 96 87 90 88 85 87 

Source: i*) Water Resources Development Directorate (WRDD): Jalsampad Bhawan, Government of West 

Bengal, Karnojora, Uttar Dinajpur 
             ii**) Office of the Director of Agriculture, Government of West Bengal, Karnojora, Raiganj, Uttar     

                             Dinajpur. 

 

From the table 2.5 and figure 2.5, it is observed that the highest rainfall 2,220 mm was in 

1951 (which is the highest rainfall in 60 years of the district) and the lowest rainfall was 1,690 

mm in the year 1961, while 80 rainy days were in 1951 and it increased 82 rainy days in 1961. 

Between 1951 and 2017, total rainy days increased but the total rainfall is decreased. In the 

year 1951, total rainy days were 80 days while it increased to 87 days in 2017. The total rainfall 

was 2,220 mm in 1951 and it decreased to 2,066 mm in 2017. The distribution of rainfall is 

2,059 mm/year on an average, and more than 85 per cent rainfall is received between the month  

Figure 2.5 Average rainfall and no. of rainy days in Uttar Dinajpur District (1951-2017). 
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of April and October; rest 15 per cent rainfall is received during the rest of five months of the 

year. During the rainy season, there is more water in the fields then is necessary and during the 

rest time of the year, crops cannot grow because of the paucity of water. The precipitation 

during the rainy season is so much that large scale irrigation schemes on the gravity flow model 

cannot be of much use (West Dinajpur Districts 5th five-year plan, 1991). According to E.M. 

Crowther’s leaching factor, the district receive very little leaching during the prolonged 

summer season. It is clear from the table 2.6 (Appendix II) rainfall in the district is decreased 

year to year. 

 

2.3.1.1 Agro-climatic region in Uttar Dinajpur District  

On the basis of climates and dimensions of the district, there are two sub-divisions in the district 

belonging to two separate agro-climatic zones which are the standard classification of Indian 

adopted classification. Agro-climatic zones of Uttar Dinajpur District are shown in the table 

2.7.  

 

Figure 2.6 Trend of rainfall in Uttar Dinajpur District. 

Table 2.7 Agro-climatic zones in Uttar Dinajpur District. 

Agro-climatic 

zones 

Agro-climatic 

sub-zones 

Sub-divisions No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Eastern Himalaya 
Zone-II 

Terai-Testa flood 
plain 

Islampur 5 Chopra, Islampur, 
Goalpokher-I, Goalpokher-II 

and Karandighi 

Lower Gangetic 

Plain Zone-III 

Gangetic flood 

plain 

Raiganj 4 Raiganj, Hemtabad, 

Kaliaganj and Itahar 

Source: District Human Development Report 2010, Uttar Dinajpur District. 

 

From the table 2.7 it is revealed that, the northern part spreading from Chopra Block to 

Karandighi Block lays on a part of the Testa-Terai floodplain within the Eastern Himalayan 

Region-II (Located in Islampur subdivision) and the southern part spreading from Raiganj to 

Itahar Block lays on a part of the Gangetic floodplain within the Lower Gangetic Plain Region-
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III (located in Raiganj sub-division) in the district. So, differences exist between seasonal 

maximum and minimum temperature, seasonal humidity patterns and seasonal rainfall patterns 

in the two subdivisions as well as different blocks in the district. On account of that, differences 

between settlement patterns and agricultural land use patterns are different. But in the monsoon 

time, however, the relative humidity in both agro-climatic zones becomes nearly equal because 

of the presence of high vapour pressures in both zones. 

 

2.3.2 Temperature 

The district has excessive heat in the summer season. The mean maximum temperature and 

mean minimum temperature is recorded in May and January respectively. The relative 

humidity varies from 64.32 to 98.31 per cent. The period from November to February is dry 

but cool. The variation of temperature over the year in the district from 2007 to 2015 is shown 

in table 2.8 (Appendix IIa). 

 

2.4 Soil Condition 

The soil of this area is alluvium and mostly sandy to sandy loam in texture and porous. Uttar 

Dinajpur District (study area) is bestowed with very fertile soil. The older alluvium is estimated 

to be of Pleistocene age. The texture of old alluvium varies from heavy clay to clay loam with 

poor internal drainage capacity and the soils are either neutral or slightly acidic in reaction. The 

new alluvium soil varies from sandy to sandy loam in texture with fair drainage capacity and 

slightly acidic to very acidic in reaction. Soils of Uttar Dinajpur District may be classified into 

following types;  

i. Old Alluvium 

ii. Alluvium and  

iii. New Alluvium. 

 

i. Old alluvium 

In the district, the old alluvium varies from heavy to clay to clay loam with poor internal 

drainage capability and the soil are neutral to slightly acidic. This type of soil is found in Itahar 

and partly in Raiganj block, Kaliaganj, Hemtabad block in the district. Old alluvium covers 

23,251 hectares of the district which is the predominant group and 14,289 hectares is another 

group. 
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Figure 2.7 Annual rainfall and temperature of Uttar Dinajpur District. 

Table 2.9 Soil groups in Uttar Dinajpur District, 2011 

Name of the 

C.D. Blocks 

Area 

Cultivation 

(ha) 

Soil types 

Predominant 

group 

Total area 

(ha) 

Other group Total area 

(ha) 

Chopra 28,420 Alluvium 25,578 (90) New alluvium 2,842 (10) 

Islampur 24,820 Alluvium 22,338 (90) New alluvium 2,482 (10) 

Goalpokhar-I 28,000 New alluvium 22,400 (80) Alluvium 5,600 (20) 

Goalpokhar-II 20,000 Alluvium 12,000 (60) New alluvium 8,000 (40) 

Karandighi 29,050 Alluvium 20,335 (70) Old alluvium 8,715 (30) 

Raiganj 36,000 Alluvium 28,800 (80) Old alluvium 7,200 (20) 

Hemtabad 23,000 Old Alluvium 13,800 (60) Alluvium 9,200 (40) 

Kaliaganj 14,540 Old Alluvium 9,451 (65) Alluvium 5,089 (35) 

Itahar 32,000 Alluvium 2,400 (75) Old alluvium 8,000 (25) 

Source: Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur, 2011 
Note: Figure in the parentheses indicates the percentage value. 

 

ii. Alluvium group 

This type of soil is found in Raiganj, Karandighi, and some part of Kaliaganj, North-East part 

of Hemtabad, Goalpokhar-II block. The texture of alluvium soil varies from loam to sandy 

loam and clay loam. Total 1,33,051 hectares area is covered by the predominant alluvium group 

and 25,213 hectares are covered by other groups in this district. 

iii. New alluvium group 

This type of soil is found in Islampur, Chopra, Goalpokhar-II of Islampur sub-division and 

Karandighi Block of Raiganj sub-division of the district. The top layer is formed by silt, while 

the underground layer is composed of gravel. 

 

2.4.1 Soil texture 

For an understanding of the agronomic classification of soils, information on the fundamental 

characteristics of the physical make up of soils; soil texture and structure is needed (Singh and 
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Dhillon., 2005). Soil texture refers to the relative proportions of the three mineral fractions 

namely; sand, silt and clay in soil samples as determined in the laboratory by mechanical 

analysis. The United States Department of Agriculture (USDA) has set standard definitions of 

soil textural classes in which the proportions of sand, silt and clay are in percentages. In the 

district, block-wise said information can be presented in forms of and textural ternary diagram 

of sample villages has been demonstrated in Appendix IVa and figure 2.8. 

In general, the study area is flat and sloping gently toward the south. Barind Tract - a 

geological formation of old alluvium covers the region and extends further south. The highest 

elevation is only 30 metres the district has no hills. The soils have formed recently and have 

shallow black and brown alluvium soils consisting of sandy loam mixed with gravels. The 

character of most of the blocks soil is loam and clay loam type. Loam soils are pleasing for 

most uses and have sufficient amounts of water and plant nutrients for plant growth but clay 

loam soils have high water holding capacity i.e. mostly suitable for paddy cultivation. The 

texture of old alluvium varies from heavy clay to clay loam with poor interior drainage 

capability and the soil is neutral as well as slightly acidic response.  The texture of alluvium 

soil varies from loam to sandy loam and clay loam with an intermediate internal drainage 

scheme and this type of soil is faintly acidic in reaction. On the other hand, new alluvium soil 

varies from sandy to sandy loam in texture with fair drainage potential i.e. minor to extremely 

acidic in reaction. Block-wise soil texture and their groups are shown in the table 2.10. 

From the table, 2.10 it is clear that the dominating, as well as highest coverage soil type in 

the district, is sandy loam which covers 40.72 per cent area (96,080 hectares) of the total 

cultivated area. It is interesting that clay covers only 3,040 hectares (1.29 per cent) and this 

type of soil is absent in three blocks namely Islampur, Chopra and Goalpokher-II. Total 54,810 

hectares of sandy soil area is covered by the five blocks which are located in the northern part 

of the district. Rest 4 Blocks (Raiganj, Hemtabad, Kaliaganj and Itahar) which is located in the 

southern part there is no sandy type of soil. Loam and clay loam covers about 35 per cent over 

the district.  

Table 2.10 Soil texture and their size in Uttar Dinajpur District. 

Name of the 

C.D.  Blocks 

The cultivable area with different soils (hectares) 

Sandy Sandy Loam Loam Clay Loam Clay 

Chopra 16,230 11,190 500 500 - 

Islampur 13,710 10,110 500 500 - 

Goalpokhar-I 11,160 10,260 5,580 500 500 

Goalpokhar-II 8,000 7,700 4,000 300 - 

Karandighi 5,710 11,420 8,560 3,060 300 

Raiganj - 31,500 3,500 600 400 

Hemtabad - 500 12,860 9,140 500 

Kaliaganj - 12,400 1,390 500 280 
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Itahar - 1,000 12,500 17,500 1,050 

District 54,810 96,080 49,390 32,600 3,040 

% of the total 

cultivated area. 

23.23 40.72 20.93 13.81 1.29 

Source: NBSS & LUP, Regional Centre, Kolkata. 

 

2.4.2 Soil Structure 

Soil structure refers to the agreement of soil particles into larger units. Soil structure is an 

essential physical attribute of any soil. The structural properties of the soil depend finally upon 

the character of the individual grains and how they are held together in peds. The preparation 

of particles of varying sizes is of great significance in determining the relationships that exist 

in soil water, soil air and plant. The significance of soil structure has been recognized for most 

of the recorded agricultural activities in the past. For much of this time, it was perceived as the 

soil tilth-the structural state of seedbed resulting from tillage and affecting crop response 

(Hadas, 1997). 
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Figure 2.8 Block-wise soils textural ternary diagram of Uttar Dinajpur District. 
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Figure 2.9 Textural classes of soil in Uttar Dinajpur District. 

 

Soil structure controls and regulates the amount of water and air present in the soil 

depending on the source of its moisture capability, porosity which helps the seed sowing and 

growth of the agricultural crops. In the district, most of the blocks are covered by the granular 

structure of soils which is represented in the table 2.11.  

Table 2.11 Block-wise types of dominant soil structure of Uttar Dinajpur District. 

Name of the C.D.  Blocks Types of dominant Soil 

Structure 

Chopra Platy 

Islampur Platy 

Goalpokhar-I Columnar 

Goalpokhar-II Columnar 

Karandighi Granular 

Raiganj Granular 

Hemtabad Granular 

Kaliaganj Granular 

Itahar Granular 

Source: Researcher’s field observation in different block, Uttar Dinajpur District. 

 

It is clear from the table 2.11 platy structure of the soil is found in two blocks namely; 

Chopra and Islampur. This type of soil structure helps to impede the downward movement of 

water and plant roots through the soil. Columnar type of soil structure is found in two blocks 

namely; Goalpokhar-I and Goalpokhar-II. The columnar structure is very dense and it is very 

difficult for plant roots to penetrate these layers. Modern techniques such as deep ploughing 

have help to bring back some degree of fertility of these soils which is necessary for plant 

growth. Granular types of soil structure are observed in rest five blocks namely; Karandighi, 

Raiganj, Hemtabad, Kaliaganj and Itahar. This structure of soil is suitable for good porosity 

and easy movement of air and water. Not only that, combination of eases in tillage, good 

humidity and air management capabilities and good arrangement for planting and germination 
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system. So, these blocks are suitable for the cultivation as well as production and the 

productivity rate per hectare of crops is high.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2.12 Soil structure of Uttar Dinajpur District. 

Sl. 

No. 

Soil Structure 

Types 

Soil Structure 

Range 

No. of C. D. 

Blocks 

Name of the C. D. Blocks 

1 Platy - 2 Chopra, Islampur 

2 Columnar - 2 Goalpokher-I and Goalpokher-II  

3 Granular - 5 Karandighi, Raiganj, Hemtabad, 
Kaliaganj and Itahar 

Source: Compiled by the researcher from table 2.11 

 

From the soils structural study, there are three types of soil structures are found all over the 

district. Soil structures are classified on the basis of their solid parts into different categories 

such as platy, columnar and granular structures. These are summarized in the table their 

situations platy in the soils is observed in two blocks namely; Chopra and Islampur. But 

columnar structure soil is observed in two blocks namely Goalpokher-I and Goalpokher-II. 

Granular type of soil structure is observed in rest blocks namely Karandighi, Raiganj, 

Hemtabad, Kaliaganj and Itahar with respect of solid parts were mapped in figure 2.11.  

           Source: NBSS & LUP, Kolkata.  

         Figure 2.10 Soil map of Uttar Dinajpur District. 
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Figure 2.11 Dominant of soil structure in Uttar Dinajpur District. 

Table 2.13 Block-wise soil density of Uttar Dinajpur District. 

Name of the C.D.  Blocks Soil Density (gm/cm3) 

Chopra 2.50 

Islampur 2.51 

Goalpokhar-I 2.59 

Goalpokhar-II 2.51 

Karandighi 2.38 

Raiganj 2.50 

Hemtabad 2.60 

Kaliaganj 2.56 

Itahar 2.43 

(Mean = 2.508889 & SD = 0.071141) 

Source: Soil testing laboratory results computed by the researcher. 

 

2.4.3 Soil density 

Soil density is expressed by its weight per unit volume. Generally, two types of soil density 

accepted for the expression of soil i.e. particle (also termed as true density) and bulk density. 

Soil density depends upon the inorganic and organic constituents of the soil. It expressed in 

gram per cubic centimetre (gm/cm3). Block-wise soil density gm/cm3 is presented in the table 

2.13. Particle density for normal soil is 2.65 gm per cubic centimetre (De and Sarkar, 1993). In 

the district, soil densities of all blocks are under the normal value. It indicates that the low 

amounts of minerals such as magnetite, limonite, zinc, hematite etc. are present in soil. Among 

the nine blocks, comparatively high soil density is found in Hemtabad Block (2.60 gm/cm3) 

and the lowest is found in Itahar Block (2.43 gm/cm3) (table 2.13). In this reason farmers of 
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district are used in their agricultural land high amount of chemical fertilizers for increasing soil 

fertility and production of crops. 

Table 2.14 Soil density status in Uttar Dinajpur District. 

Sl. 

No. 

Soil Density 

Class 

Soil Density 

(gm/cm3) 

No. of C. D. 

Blocks 

Name of the C. D. Blocks 

1 Low <2.50 2 Karandighi and Itahar 

2 Medium 2.50-2.58 5 Chopra, Islampur, Goalpokher-

II, Raiganj and Kaliaganj 

3 High >2.58 2 Goalpokher-I and Hemtabad  

Source: Compiled by the researcher from table 2.13 
 

The soils from the study area are classified on the basis of their density over the district into 

different categories such as low, medium and high density. These are summarized in the table 

2.14. Soil density in first 0 to 25 cm and soil density indicated that their positions have low in 

the soils which covered in two blocks namely; Karandighi and Itahar. 2.12). But medium status 

soil density is observed in five blocks namely Chopra, Islampur, Goalpokher-II, Raiganj and 

Kaliaganj with availability density ranging 2.50-2.58 (gm/cm3). High soil density (>2.58 

gm/cm3) is observed in two blocks namely Goalpokher-I and Hemtabad were mapped in (figure 

2.12). 

 

  Figure 2.12 Soil density situations in Uttar Dinajpur District. 
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2.4.4 Soil hygroscopic moisture 

Water contained in soil is called soil moisture (IEASSA, 2013). Moisture content in soil plays 

an important role in soil-plant relationship. All plants receive moisture from the soil and the 

main source of soil water is rainfall on the soil which gets a meagre portion of rain water 

through percolation. Major portion of rain water is lost by the evaporation and runoff. Soil-

water interactions influence many of the ecological functions of soils and practice of soil 

management. These interactions determine how much rainwater runs into and through the soil 

and how much runs off the surface (Brady and Weil, 2002). In the district, average slope about 

5o which is main barrier to water percolation. But soil moisture is important for agriculture 

because soil moisture acts as a nutrient itself, microorganisms require water for their metabolic 

activities and it is a principal constituent of the growing plant. For the better understanding, 

block-wise soil hygroscopic moisture (%) is presented in the table 2.15. 

Table 2.15 Block-wise soil hygroscopic moisture in Uttar Dinajpur District. 

Name of the C.D.  Blocks Soil Hygroscopic Moisture (%) 

Chopra 0.18 

Islampur 0.14 

Goalpokhar-I 0.18 

Goalpokhar-II 0.33 

Karandighi 0.29 

Raiganj 0.13 

Hemtabad 0.26 

Kaliaganj 0.19 

Itahar 0.24 

Mean=0.215556 and SD=0.064483 

Source: Soil testing results computed by the researcher. 

 

In the district, most of the blocks having soil hygroscopic moisture are low. Because 

temperature is high and this raises the evaporation rate of soil moisture. Not only that, soil 

texture and structure of major blocks is loamy and granular types. So, infiltration rate of soil is 

high and generally soil moisture of the upper soil is decreased. Among the nine blocks, lowest 

soil hydroscopic moisture is observed in Raiganj Block (0.13 per cent) and the highest moisture 

is observed in Goalpokher-II Block (0.33 per cent). For increased soil moisture, irrigation water 

supply is necessary on the top soil in regular basis. Irrigation affects temperature condition by 

flexible the temperature of the surface layer of the soil which control the soil moisture and 

progress of plants and improvement of the quality of the crops. 

Table 2.16 Soil hydroscopic moisture status. 

Sl. No. Soil Hydroscopic 

Moisture Class 

Available 

Moisture (%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

1 Low < 0.21 5 Chopra, Islampur, Goalpokher-I 

Raiganj and Kaliaganj 

2 Medium 0.21-0.28 2 Hemtabad and Itahar 
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3 High >0.28 2 Goalpokher-II& Karandighi 

Source: Compiled by the researcher from table 2.15 

 

In the present study the availability of soil hydroscopic moisture are classified into different 

categories such as low, medium and high density on the basis of the water absorbed on the top 

soils in the district. These are summarized in the table 2.16. Soil moisture contents are taken 

from top 0 to 25 cm soils. Soil hydroscopic moisture is found in five blocks namely; Chopra, 

Islampur, Goalpokher-I, Raiganj and Kaliaganj were mapped with low moisture (figure 2.13). 

But the medium status of hydroscopic moisture is observed in two blocks namely Karandighi 

and Itahar with availability moisture ranging (0.21-0.28 per cent). High soil hydroscopic 

moisture (>0.28 per cent) is observed in one block namely Goalpokher-II and Hemtabad in the 

study area (figure 2.13). 

 

2.4.5 Water holding capacity (%) 

Soil water holding capacity (WHC) is the amount of water that a given soil can hold for crop 

use. But soil texture and organic matter are the important components that determine soil water 

holding capacity. Water holding capacity from an agricultural standpoint is the amount of water 

a soil can retain for use by growing crops. Water holding capacity depends on soil texture. 

According to some experts of the Natural Resource Conservation Service (NRCS, 1933) 

‘texture by feel’ method is to help determine soil water holding capacity. As soil texture 

component sand feel gritty and therefore not hold a lot of water as a result because pores are 

so larger. Water can rapidly move through it but not enough water available for plant growth. 

Next component silt feel smooth and it is the ideal soil texture because of its small pores present 

which can hold the maximum amount of water with the highest accessibility to plants. Clay 

feels sticky and it can hold a lot of water but will do so tightly in pores so a lower per cent is 

available to plant. To know actual condition of water holding capacity in the district, block-

wise water holding capacity is to be considered and presented in the table 2.17. 

Table 2.17 Block-wise soil water holding capacity in Uttar Dinajpur District. 

Name of the C.D.  Blocks Soil water holding capacity (%) 

Chopra 39.62 

Islampur 38.71 

Goalpokhar-I 31.60 

Goalpokhar-II 54.40 

Karandighi 18.30 

Raiganj 26.80 

Hemtabad 37.35 

Kaliaganj 10.10 

Itahar 33.33 

Source: Soil testing laboratory results computed by the researcher. 
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From the table 2.17, soil water holding capacity (%) highest is observed in Goalpokher-II 

Block (54.4 %) and the lowest water holding capability (%) is observed in Kaliaganj Block 

(10.1%). It is because in Goalpokher-II Block soil organic matter comparatively high and soil 

texture type is loamy which have better drainage, moisture and humus and in Kaliaganj Block 

soil character almost opposite than Goalpokher-II Block. Generally, soil water holding capacity 

is controlled by the soil texture and organic matter. The quantity of organic materials in a soil 

moreover influences the water holding capacity. As the level of biological substance rises in a 

soil, the water holding capacity also rises due to the affinity of biological matter for water 

(Malhotra, 2016). Not only that, the higher percentage of silt and clay sized particles carry the 

higher water holding capacity.   

Table 2.18 Soil water holding capacity (%) status. 

Sl. 

No. 

Soil Water Holding 

Capacity Class 

Available 

Capacity (%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

1 Low <20 2 Karandighi and Kaliaganj 

2 Medium 20-40 6 Chopra, Islampur, Goalpokher-I 

Raiganj, Hemtabad and Itahar  

3 High >40 1 Goalpokher-II   

Source: Compiled by the researcher from table 2.17 

 

Figure 2.13 Soil hygroscopic moisture status in Uttar Dinajpur District. 

 

The present study the availability of soil water holding capacity (%) are classified into 

different categories such as low, medium and high density on the basis of the water storage on 
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the top soil in the district. These are summarized in the table 2.18. Soil water holding capacity 

contents are taken from top 0 to 25 cm soils. 

Soil water holding capacity is found in two blocks namely; Karandighi and Kaliaganj Blocks 

were mapped with low moisture (figure 2.14). But the medium status of hydroscopic moisture 

is observed in six blocks namely Chopra, Islampur, Goalpokher-I, Raiganj, Hemtabad and 

Itahar with availability water holding capacity ranging (20-40 per cent). High soil hydroscopic 

moisture (>40 per cent) is observed in one block namely Goalpokher-II in the study area (figure 

2.14). 

 

2.4.6 Soil porosity 

In general, the soil mass is made up of soil particles together with a certain amount of empty 

space unoccupied by the soil particles. This empty space is known as pore space. On the other 

side, the true density is greater than the apparent density owing to the spaces between the soil 

particles, which are collectively known as the pore space (Wright, C. H, 1994). Pore spaces 

may be formed due to the movement of roots, worms and insect; expanding gasses trapped 

within these spaces by the ground water or dissolution of the soil parent material. Porosity 

percentage in surface layer of cultivated soil varies from 30 in sandy soil to 60 in clayey soils.          

But after ploughing soil pore space diminishes with the setting down of soil particles (De and 

Sarkar., 1993). Soil porosity concerns the oxygen found within these pore spaces and all plants  

need their oxygen for respiration. So, a well-aerated soil is important for growing crops. In the 

district, pore space varies from one block to other blocks. Block-wise pore space percentages 

are considered in the table 2.19. 

Table 2.19 Block-wise soil pore space in Uttar Dinajpur District. 

Name of the C.D.  Blocks Soil pore space (%) 

Chopra 10.88 

Islampur 13.33 

Goalpokhar-I 14.10 

Goalpokhar-II 8.69 

Karandighi 33.33 

Raiganj 22.06 

Hemtabad 19.30 

Kaliaganj 38.89 

Itahar 17.89 

Source: Soil testing results computed by the researcher. 

 

Soil pore space, the division of soil volume and it is not occupied by solids, is relatively 

easy to conceptualize and measure. Pore size distribution is a complex topic, in part from the 

lack of clear and unique concept of a soil pore as a discrete object (Nimmo, 2005). Among the 

nine Blocks, comparatively high pore space in soil is found in Kaliaganj Block (38.89 per cent) 
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because soil type in this block is loamy to fine textured as well as clayey and lowest is found 

in Goalpokhar-II Block (8.69 per cent) because soil type in this Block is sandy and soil texture 

is silty loams to clay loam (table 2.19). 

Table 2.20 Soil pore space (%) status 

Sl. 

No. 

Soil Pore Space 

Class 

Available 

Space (%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

1 Low <15 4 Chopra, Islampur, Goalpokher-I 

and Goalpokher-II   

2 Medium 15-30 3 Raiganj, Hemtabad and Itahar 

3 High >30 2 Karandighi and Kaliaganj 

Source: Compiled by the researcher from table 2.19 

 

In pore space study the availability of soil pore space (%) are classified into different 

categories such as low, medium and high on the basis of the vacant spaced (%) on the top soils 

in the district. These are summarized in the table 2.20. Soil pore space contents are taken from 

top 0 to 25 cm soils. Soil pore space is found in four blocks namely; Chopra, Islampur, 

Goalpokher-I and Goalpokher-II were mapped with low pore space (figure 2.15). But the 

medium status of soil pore space is observed in three blocks namely Raiganj, Hemtabad and 

Itahar with availability vacant spaced in soils ranging (20-40 per cent). High soil pore space 

(>40 per cent) is observed in two Blocks namely Karandighi and Kaliaganj in the study area 

(figure 2.15). 

 

2.5 Natural vegetation 

The forest area of Uttar Dinajpur District mainly consists of mixed deciduous type vegetation 

of the Northern tropics. The shapes and sizes of the forests are very erratic and mostly spread 

in small pockets. There are some pockets of natural forests and comprises of Sal trees except a 

small patch in Rajabhum mouza in Chopra Block. The important pocket of the forest area is 

built around the shore of river Kulik and it is located near the Raiganj Bird Sanctuary. The total 

area of Kulik forest is around 1.6 km2. 

Uttar Dinajpur District is mostly marked for its forest resources which have much 

significance in regard to the concentration of some dependent population. The study area cover 

under forest is 610.71 hectares or 6.01 km2 which is about 0.20 percent of the district and 0.006 

percent of West Bengal. The forest type is mainly the Northern tropical mixed deciduous forest. 

The area covered by pockets type natural forest is 282.11 acre or 116.09 hectares. The different 

forest types and their percentage of Uttar Dinajpur District are represented in the table 2.21. 
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Figure 2.14 Soil water holding capacity of Uttar Dinajpur District. 

 

 

Figure 2.15 Soil pore space map in Uttar Dinajpur District. 
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Table 2.21 Type of forests and their respective areas in Uttar Dinajpur 

                                                    District (2013-2014). 

Sl. No. Forest types Area (ha) Area in % 

1 Reserved 236.09 38.66 

2 Protected 102.67 16.84 

3 Unclassified 271.87 44.50 

Uttar Dinajpur Total 610.73 100.00 

Source: DFO, Raiganj Forest Division, Karnojora, Uttar Dinajpur. 

 

 

Figure 2.16 Forest types of Uttar Dinajpur District. 

 

2.5.1 Composition of forest 

The most common flora species found within the whole forest area are Sissoo, Siris, 

Akaskmoni, Khair, Lali, Kadam, Mingiri, Sidha, Jarul, Arjun, Sal and Sheora etc. The forest 

in this district is plantation type but Sal is mainly of coppice origin. The dependence of people 

of both the district in terms of economy is not remarkable. But due to the huge rural population 

in comparison to urban, there is a considerable dependence of local people on wood products 

and firewood. It has been estimated that per capita annual consumption of fire wood in a rural 

area is 730 thousand tonnes in the district keeping in view that per capita consumption per day 

is about 1 kg (DFO, Uttar Dinajpur., 2016). The pressure of increasing population is also a 

cause of extension of cultivation across the forest fringes in a productive area. As a result, the 

forest of Uttar Dinajpur is characterized by a lack of compactness. 

As forest is controlled by the forest department there are continuous efforts in research work 

to increase productivity on a unit area basis. But the land outside the control of the government 

is still lying in unplanned productivity conditions in respect of forestry. There is the scope of 

enhancement of production in these lands. As in Uttar Dinajpur District, forest land is very 

less, more area outside the forest land to be brought under social forestry activity 

38.66

16.84

44.5

Area in %

Reserved Protected Un-classified
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with enhanced productivity of forest product, and then there will be a further scope of 

establishing small scale forest-based industries in this district. 

 

2.5.2 Better development of forest 

For better development of forests increase in medicinal and aromatic plant like Ashok, 

Lemongrass, Makna, Kalamegh, Swarpogandha, Isabgol, Ming oil, Jasmine essence, 

Menthanol, and many others may be planted. These are possible export items that are already 

being planted in different part of the blocks of the district. 

 

 

Figure 2.17 Forest cover in Uttar Dinajpur District. 

2.6 Conclusion 

So, it can be concluded from the above discussion that the agriculture depends upon the 

physical environment. The physical environment offers in different blocks completely different 

possibilities to which people cannot think he superior. Rainfall is essential to explore the 

probability of the use of groundwater and surface water resources which is one and only source 

of water conservation. Drainage is another source of quality water supply of irrigation in the 

agriculture sector. The intensity of irrigation depends upon the availability of water for various 

crops grown under different climatic conditions. 
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Since agriculture is directly connected to its physical atmosphere and variations in it are 

bound to influence agricultural land use. Previously, it has been eminent that agricultural use 

of land is affected by the circuitously felt change in climate; slope influences are however 

gradients imposes control on cultivation as well as partially indirect variations in climate and 

soil occurs on different slope aspects. The soil texture, structure, hygroscopic moisture, water 

holding capacity, soil density, etc. consequently, must be productive and have significant 

potential for crop growth. 
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CHAPTER – 3 

 

FACTORS FOR CHANGING AGRICULTURAL LAND USE 

 

3.0 Introduction 

The connections among different patterns of agriculture and their functioning and cultural 

attributes are being continually discussed by the planners. Although they are too intricate to 

allow for rigorous analysis, these do need thoughtful consideration in each plan (James and 

Lee, 1971). Like physical factors, cultural factors are also responsible for changing agricultural 

land use. The perspective of the population in the environmental investigation cannot be 

concluded at all without knowing the socio-economic conditions of a particular area because 

the population comprises of the society and improves the culture. Population studies are 

concerned not only with population variables but also with the relationships between 

population changes and other variables likes; social, economic, political, biological, genetic, 

geographical and the like (Philip, 1959). In this chapter, a generalized attempt is taken into 

consideration to confine the authenticity of the district and the different blocks in terms of the 

distribution of population, the density of population (1961-2011), growth of population, 

expansion of the urban area, expansion of irrigation and soil fertility.  

 

3.0.1 Factors of agricultural land use  

Land use is conditioned by the suggestion of two groups of aspects (figure 3.1), like;  

Firstly: Physical factors such as relief features, soil condition and vegetation which limit the 

use capabilities of agricultural land.  

Secondly: Cultural features which contain both economic and institutional factors. Cultural 

factors represent the measurement of occupance of the area. Not only that, demographic and 

socio-economic conditions, institutional framework and the technological stages of the people 

which decide the extent to which the land can be applied (Nath, 1953). 

Thus, in general, there are many factors responsible for the changes; important among them 

may be noted as follows: 

i.  The proximate aspect is related to direct human activity which affects land use but to a 

restricted field (agricultural land expansion, the extension of buildup areas etc.). This factor 

originates native level at separate or community level. 

ii.  The study area is flood-prone area, which occurs almost every year. Economic situations 

suffered very much by the inundation (1998 & 2017) during the flood time. People lost 
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their permanent agrarian fields. Inhabitants were compelled to go outside of the village to 

alternative earn but there was a claim to return in their agricultural land. Consequently, 

local people’s demand acted as a major driving force to land use change in the study area 

(researcher’s observation at the time of household survey). 

 

     

         

 

 

 

 

 

  

 

 

    

 

 

 

 

 

 

 

 

Source: Mandal, 1990 

Figure 3.1 Physical and cultural factors of land use change. 

 

iii.  Cultural factors also play a vital role in agricultural land use changes. The villagers of the 

study area used to be involved in farming activities. Uttar Dinajpur District was capable of 

aman, rabi and boro paddy. Afterward the flood, fertility rate of soils increases and crop 

production is generally enhanced. But due to the destruction to crops, the farmers of the 

district had to go for non-agricultural activities (researcher’s field observation). 
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iv.  The increasing population and growing settlements essential more space for residence and 

production of crops. These have compelled the people to spread their settlements 

horizontally, however the whole area of land cannot be extended. 

 

3.1 Distribution of population 

The term population distribution refers to the way the people are spaced on the earth’s surface. 

The distribution of population is more localized. The population size of individual districts 

provides a better understanding of population trends and patterns because a district is the 

political or small geographical unit in which decisions relating to population, environment and 

resources are made (Khullar, 2008). There are wide regional contrasts in the degree of 

concentration of population giving highly variable distribution to the different parts of the 

district. The uneven distribution of the population in Uttar Dinajpur is its most dominant 

feature. It is clear from the table 3.1 the population of the district was 7,74,487 in 1961 which 

has increased to 11,07,146 persons in 1971, 14,40,075 persons in 1981, 19,26,719 persons in 

1991, 23,56,354 persons in 2001 and it reached 30,07,134 persons in 2011 Census (Census of 

India, 1961-2011). 

Table 3.1 Block-wise distribution of population in Uttar Dinajpur District (1961-2011). 

Name of the 

C.D. Blocks 

 

1961 

 

1971 

 

1981 

 

1991 

 

2001 

 

2011 

Index of 

Growth (%) 

(1961-2011) 

Chopra 68,868 1,01,570 1,28,699 1,65,720 2,23,022 2,84,403 313 

Islampur 87,942 1,33,945 1,71,780 2,30,326 2,41,951 3,62,858 313 

Goalpokher-I 1,47,025 1,16,653 1,70,736 2,12,643 2,45,430 3,26,120 122 

Goalpokher-II - 97,210 1,14,530 1,49,824 2,26472 2,91,252 200 

Karandighi 75,191 1,22,232 1,69,171 2,30,121 3,18,881 4,05,262 439 

Raiganj 1,50,072 2,08,274 2,71,532 4,28,203 5,42,216 6,13,833 310 

Hemtabad 46,769 62,000 77,881 95,157 1,18,822 1,42,056 204 

Kaliaganj 93,911 1,22,407 1,53,769 1,87,935 1,90,019 2,77,672 196 

Itahar 1,04,709 1,42,855 1,81,977 2,26,800 2,49,541 3,03,678 191 

Uttar 

Dinajpur 

7,74,487 11,07,146 14,40,075 19,26,729 23,56,354 30,07,134 289 

Source: Computed from the Census of India (1961-2011). 
 

A block-wise increasing trend of decadal population is being noticed (table 3.1). Three 

demographic factors i.e. increasing fertility, declining mortality and increasing immigration are 

responsible for the rapid growth of population in the district (Bhende and Kanitkar, 2003). 

From Census year 1961 to 2011 the total population has increased from 7,74,487 persons to 

30,07,134 persons in the district. The net increased population in the district is 289 per cent 

(table 3.1) over the last five decades (1961-2011). 
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Figure 3.2 Trend line showing decade wise populations distribution of Uttar Dinajpur 

                         District (1961-2011). 

A large number of population has been migrated from different districts of different states 

as well as from neighbouring countries (Official records are not available but the researcher 

has observed during the time of households survey) after the independence. On the other side, 

rapid population growth was related to the social and economic developments resulting first 

from the application of agricultural revolution and then from the industrial developments and 

finally from advances in the medical science which may also be attributed to economic 

development in the district. The declining death rates and the unchanged high birth rates 

resulted in an increase in population growth in the district. Table 3.1 illustrates vividly how the 

population of the district has rapidly increased since 1961 and how the time taken to reach the 

population size has dramatically been increased over the years. 

 

3.1.1 The actual growth of the population in Uttar Dinajpur District (1961-2011) 

The growth of the high population for the study period is 439 per cent (table 3.1) between 1961 

and 2011 recorded in Karandighi Block. But very low growth rate has been found in 

Goalpokher-I Block (122 per cent). For a better understanding of growth of population in the 

district, data in between 1961 to 2011 has been considered and represented in table 3.2. 

Table 3.2 Growth of population in Uttar Dinajpur District (1961-2011). 

Category 

of Growth 

Growth 

Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Very Low <200 3 Goalpokher-I, Kaliaganj and Itahar 

Low 200-300 2 Goalpokher-II and Hemtabad 

Medium 300-400 3 Chopra, Islampur and Raiganj 

High >400 1 Karandighi 

Source: Compiled by researcher from table 3.1 
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A very low growth rate of population over the study is observed in three blocks namely, 

Goalpokher-I (122 per cent), Kaliaganj Block (196 per cent) and Itahar Block (191 per cent) 

(table 3.2). A very low rate of growth of population is due to low birth rates, and due to the 

implementation of family planning. Not only that, before the year 1981, the population growth 

rate was low in the district due to mostly the death of diseases and emigration of youth for the 

higher studies and seeking jobs elsewhere in the country or state. The medium population 

growth rate is observed in three blocks namely, Chopra (313 per cent), Islampur (313 per cent) 

and Raiganj (310 per cent). On the other hand, a high population growth rate is observed in 

Karandighi Block (439 per cent) in the district (figure 3.3). The growth rate is high in this block 

due to high birth rates, low implementation of family planning, improved medical facilities and 

immigration of peoples from other blocks because many small and medium industries (mainly 

rice mill industry) are located in this block.  

 

 

Figure 3.3 Growth of population in Uttar Dinajpur District. 

 

3.2 Density of population (1961-2011) 

Population density is an important measure to the analysis of population distribution in the 

district and its influence on changes in agricultural land use patterns. The contemporary pattern 

of density of population is largely a reflection of land use in different blocks of the district and 



59 
 

to some context expression of carrying capacity of various regions. It is a simple man-land ratio 

and is defined as a number of persons living in a unit area of land. The density of the population 

in Uttar Dinajpur District was 247 persons per km2 in the census year 1961. And it has increased 

from 707 persons per km2 in 1991 to 958 persons per km2 in 2011. Population density expressed 

in the following form- 

Population Density = Total population/ Total area 

The density of population in Uttar Dinajpur District in 2011 

30,07,134 persons/3,140 km2 

= 958 persons per km2 

The density of population is certainly a more reflective measure than the size growth as it 

considers growth per unit area. In terms of size growth blocks with larger area coverage 

normally respond in a different tune than that of the blocks with lower area coverage. In this 

regard, the block-wise population density in Uttar Dinajpur District is shown for the year 1961-

2011 in table 3.3 and figure 3.4. 

Table 3.3 Block-wise population density in Uttar Dinajpur District (1961-2011). 

Name of the 

C.D. Blocks 

Area 

(km2) 

1961 1991 2011 Change  of density/km2 

(1961-2011) 

Chopra 380.82 181 436 747 
566 

Islampur 331.20 266 696 1,096 830 

Goalpokher-I 372.11 396 572 877 481 

Goalpokher-II 298.69 - 502 976 474 

Karandighi 390.52 193 509 944 751 

Raiganj 472.13 318 907 1,301 983 

Hemtabad 191.82 244 497 741 497 

Kaliaganj 301.90 312 623 743 431 

Itahar 362.40 289 626 838 549 

Uttar Dinajpur 3,140.00 247 707 958 711 

Source: Calculated from Census of India. 

 

It is manifest from table 3.3 that, there are considerable spatial variations in the density 

distribution within the district. In the year 1961, the highest population density is observed in 

Goalpokher-I Block with 396 persons per km2 and the lowest population density is observed in 

Chopra Block with 181 persons per km2. On the other hand, according to 1991 census report 

that the highest population density has been noticed in Raiganj Block (907 persons per km2) 

and the lowest population density has been observed in Chopra Block with 436 persons per 

km2 and according to census 2011, Raiganj Block has the highest population density with 1,096 

persons per km2 and lowest population density has been found in Hemtabad Block with 741 

persons per km2. In between the year 1961 and 2011, the population density increased from 

318 to1,301 persons per km2 in Raiganj Block, from 181 to 747 persons per km2 in Chopra 
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Block and 193 to 944 persons per km2 in Karandighi Block. It is also has observed that 

population density increased in all the blocks of the district day-by-day due to increases in 

population, migration of peoples from the nearest block as well district and many others. 

Decadal change of density/ km2 in Uttar Dinajpur District during the same period is represented  

in figure 3.5. 

 

Figure 3.4 Population density of Uttar Dinajpur District 1961 and 2011 

 

 

Figure 3.5 Changes in population density (1961-2011). 

0

200

400

600

800

1000

1200

1400

P
o

p
u

la
ti

o
n

 D
en

si
ty

/k
m

2

Blocks

1961

1991

2011



61 
 

3.3 Growth of population 

Population growth is the change in the number of inhabitants of a territory during a specific 

period of time. Population change is often calculated for a period of ten years which is normally 

the time gap between two successive census operations. The spectacular acceleration on 

population growth was the product of a decline in mortality and the widening gap between the 

birth rates and death rates (Chandna, 2002). The causes of population growth are the gap 

between the births and deaths increased steadily for the next year. For a better understanding 

of population growth in the Uttar Dinajpur District as well as the decadal growth rate of 

population over the study period are considered and presented in the table 3.4. 

Table 3.4 Decadal growth rates of population in Uttar Dinajpur District (1961-2011) 

Census years Total 

Population 

Index size 

growth (%) 

Decadal growth of population 

Difference from 

previous decade 

Percentage 

1961 7,74,487 100.00 - - 

1971 11,07,146 142.95 42.95 42.95 

1981 14,40,075 185.93 42.98 30.07 

1991 19,26,729 248.77 62.84 33.79 

2001 23,56,354 304.24 22.29 22.29 

2011 30,07,134 388.27 27.61 27.61 

(1961-2011) 22,32,647 288.27 188.27 188.27 

Source: Census of India (1961-2011) and compiled by the researcher. 

 

      

Figure 3.6 Index size growth (%) in Uttar Dinajpur District. 

 

Table 3.4 and figure 3.6 show that the course of the population decadal growth rate has 

increased during the period (i.e. 1961-2011). The average decennial growth rate was 42.95 per 

cent during 1961-2011, the growth rate has decreased from the previous decade i.e. from 42.95 

per cent in 1971 to 30.07 per cent in 1981, decadal growth rate has again increased to 33.79 

per cent during 1981-1991 but it has decreased to 22.29 per cent during 1991-2001 and during 

2001-2011 it has again increased from 22.29 per cent to 27.61 per cent respectively. During 
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1961-2011, there has been an increase of 288.27 per cent of population all over the district. 

Uttar Dinajpur District’s population has doubled during a period of 40 years (1961-1991) 

whereas India’s population has been more than doubling in a period of 50 years (Census of 

India, 1961-2011). 

The population of Uttar Dinajpur District has started increasing rapidly in the twentieth 

century and the annual growth rate has also been increased consistently. From table 3.4 it is 

clear that during the period 1961-1981, the average annual rate of district’s population growth 

was 4.29 per cent but the period 1981-2011, it was decreased by 3.63 per cent. The lowest 

growth of total population in the district was observed during 1991-2001 (i.e. on an average, 

an annual growth rate is 1.01 per cent). 

 

3.4 Decadal variation of population in Uttar Dinajpur District (1961-2011) 

Decadal variation of population varies from one block to another block in the district. It is 

observed that in the year 1991-2001, the decadal variation of Uttar Dinajpur District has 

decreased. This is a very striking phenomenon. The decadal growth rate of the population 

during 1961-71 was 42.96 per cent, during 1971-81 it was 30.07 per cent, during 1981-91it 

was 33.79 per cent and during 1991-01 it was 22.29 per cent and 2001-2011 it has increased to 

27.62 per cent. Thus, it is observed that the rate of population growth has decreased during 

1971-81 and 1991-2001 in the district. For the proper concept of decadal change of population 

in the whole district are considered and represented in the table 3.5. 

Table 3.5 Block-wise decadal change of population growth in Uttar Dinajpur District. 

            Years 

 

Blocks 

1961-71 1971-81 1981-91 1991-01 2001-11 

Chopra 47.48 26.70 28.76 34.57 27.52 

Islampur 52.31 28.24 34.08 5.04 49.97 

Goalpokher-I -20.65 46.36 24.54 15.41 32.87 

Goalpokher-II - 17.81 30.81 51.15 28.60 

Karandighi 62.56 38.40 36.02 38.57 27.08 

Raiganj 38.78 30.37 57.69 26.62 13.20 

Hemtabad 32.56 25.61 22.18 24.86 19.55 

Kaliaganj 30.34 25.62 22.21 1.10 46.12 

Itahar 36.43 27.38 24.63 10.20 21.69 

Uttar Dinajpur 42.96 30.07 33.79 22.29 27.62 

Source: Census of India (1961-2011). 

 

As a matter of fact, block-wise population distribution since 1961 is given and a total of 

these are considered as the total population of Uttar Dinajpur District. During 1961-71, the 

highest growth rate of 62.56 per cent was found in Karandighi Block of the district and its 

annual growth rate is 3.87 per cent. But the lowest population growth during 1961-71 was 
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found in Kaliaganj Block and it was increased to 30.34 per cent and the annual growth rate is 

3.03 per cent. On the other hand, between 2001-2011 highest population growth rate was found 

in Islampur Block. But its rate of increase was 49.97 per cent and the annual growth rate was 

4.99 per cent, the lowest population growth rate is found in Raiganj Block and it has increased 

to 13.20 per cent which indicates an annual growth rate of 1.32 per cent (table 3.5). The 

increasing population raises some questions concerning land uses in the district.  Not only that, 

the population also increases gradually and shortens the interval between successive cropping 

periods. So, multiple and relentless cropping exhausts the fertility of the soil. These problems 

become more difficult and serious when farmers are using more land for commercial crops. In 

this way, when soil fertility arrives in low quality, agricultural land conversion to different land 

uses are common features in the district. 

As each of these discussion points, it is important for an understanding of the growth of 

populations of Uttar Dinajpur District. Decadal population growth rate decreased during 1971-

81, the underlying reason for such ups and down of growth rates is due to high mortality with 

various natural calamities like famines and epidemics as well as the war between India and 

Pakistan. On the other hand, during 1991-2001, population growth also decreased because of 

the partition of Uttar Dinajpur District from the erstwhile Dinajpur District. Another reason is 

that the weak monsoons and monsoon failure occurred in this decade. The situation regarding 

size of the population in 2011 in different blocks of Uttar Dinajpur District helps one to 

appreciate that great changes in size add distribution that has since taken place. These 

population changes show a fairly close relationship with increases in agricultural productivity. 

As such the distribution pattern of the population has altered considerably and its total number 

has greatly increased in areas that were brought under cultivation.  

  

3.5 Change of land ownership 

Land ownership is the fact of exclusive rights and control over the property which may be an 

object, land estate as well as intellectual property. Individual ownership replaces society 

ownership when agricultural land becomes rare and causes an increasing burden of farm 

households on arable land. Individual tenure in Uttar Dinajpur District is connected with the 

breakdown of the joint family system, sedentary cultivation and the overspill of people from 

densely populated to the sparsely populated potential agricultural lands. Since agriculture is the 

mainstay of farmers, it is natural that they should believe that one who owns the land owns 

wealth. The systems of land ownership vary depending on various factors, such as a basic 

distinction between the old alluvial settlements and rain fed farming areas on the one hand and 
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the reclamation and colonization of cultivable wasteland in new canal colonies on the other 

(Singh & Dhillon, 2005). In Uttar Dinajpur District, however, the peasant-proprietorship 

predominates. The systems of land ownership have built-in superior and inferior 

proprietorship. The majority of farmer's land is the inferior proprietors in the agricultural set 

up in the district. Not only that, it has also often been noted that farms owned by farmers near 

towns are small size and they increase in size with distance from the town, which a relatively 

high proportion of the farmers are leaseholders, and that part-time farming is common. It is 

true that, the expanding town may lead to the sale of part of the farm, and that land is expensive 

and therefore few farmers can increase their holding. The small size of farms may also provide 

an alternative explanation of the intensity of farming near the town; occupiers of small farms 

must choose enterprises with high net returns per unit area in order to make a living, and such 

farming is usually intensive-pigs, poultry, horticulture or dairying (Grigg, 1986). The very 

rapid extension of urban areas in the last forty-forty five years, combined with much greater 

mobility, means that an increasing part of farm areas is directly influenced by towns. Because 

of the differing reactions of farmers to this expansion, it is difficult to make generalizations 

about the structure and land use of the district. Land ownership is changing day to day in the 

district and its situations are clearly shown in table 3.6.  

Table 3.6 Change of total cultivators in Uttar Dinajpur District (1971-2011). 

             Years 

 

Blocks 

Total Cultivators Growth in (%) Index of 

Growth (%) 

1971 1991 2011 1971-1991 1991-2011 1971-2011 

Chopra 18,318 22,351 19,733 22.02 -11.72 7.72 

Islampur 24,175 27,618 27,957 14.24 1.22 15.64 

Goalpokher-I 22,450 31,221 31,366 39.06 0.46 39.71 

Goalpokher-II 15,048 23,025 20,158 53.01 -12.45 33.96 

Karandighi 17,401 31,008 30,532 78.20 -1.53 75.46 

Raiganj 25,018 40,661 40,441 62.53 -0.54 61.64 

Hemtabad 11,331 13,618 14,537 20.18 6.75 28.29 

Kaliaganj 21,106 25,387 34,348 20.28 35.29 62.74 

Itahar 24,982 40,525 35,419 62.22 -12.60 41.78 

Uttar 

Dinajpur 

1,79,829 2,55,414 2,54,491 42.04 -0.36 28.64 

Source: Computed by the researcher from the Census of India (1971, 1991 & 2011). 

 

From the table 3.6, it is observed that in Uttar Dinajpur District 1,79,829 cultivators was in 

1971, which increased to 2,55,414 in 1991 and in 2011, it decreased to 2,54,491 i.e. actual 

growth rate is 42.04 per cent in between 1971 and 1991, but it is decreased -0.36 per cent in 

between 1991and 2011 due to conversion of agricultural land to other uses, change of 

occupational pattern of the farmers. Many small farmers had to sale their land for uneconomic 

uses and they took the other occupations which are more profitable than agriculture. On the 
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other hand, the actual index of the growth rate of the cultivators increased 28.64 per cent 

between 1971 and 2011 in the district. The reasons for the growth of cultivators due to 

operational holdings during the last five decades clearly indicate a greater degree of 

fragmentation of lands resulting in a large number of uneconomic size of holdings, pressure of 

increasing population, high value and high demand of agricultural land in the study area. Above 

all, the fragmentation of the joint family to a single one in the district is responsible for a 

number of cultivators.  

In Uttar Dinajpur District, the common size of holding is very small. In fact, about 79 per 

cent of the total holdings are below 1 hectare (As per the Statistical Hand Book Report, 2015). 

The average standard amount of holding that may present better agricultural returns cannot be 

maintained because of the fast increasing rural population and the prevailing law of inheritance. 

According to the law of inheritance in the district, the property is decreased uniformly divided 

among the male heirs. Each son normally insists on having a share from each location and from 

each portion of land, resulting in additional fragmentation of land as well as a change of 

ownership. It is a wasteful and uneconomic technique of land utilization in which enhanced 

agricultural practices cannot be adopted. The small fields are complicated to work with modern 

machinery, tractors and harvesters, etc. in the judgment of agricultural economists; the 

fragmentation of holdings is a great barrier and one of the major deterrents to economically 

feasible cultivation. So, cultivators are bound to change the crop as well as agricultural land 

use change. It is necessary to mention here that, the division of holdings may be socially 

justifiable but economically they are not viable and it is true that, as much land would 

fragmentation of holdings to that amount change the ownership of land.  

 

3.6 Expansion of urban area (1961-2011)  

The urban area is a modern phenomenon in human history. The process and characteristics of 

the urban area vary from one place to another. There are two types of towns identified by the 

census in the study area, like; 

a) The municipality or statutory town and 

b) Census or non-municipal town. 

 

In the study area, there are four statutory towns and three census towns. Urban land use is 

defined as a spatial aspect of the type of human activities on a piece of land to serve human 

needs, such as residential, commercial or industrial. In the district, the growth of settlement is 

directly related to the growth of the population. Some of the urban areas are experiencing a 
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rapid pace of settlement growth. To understand the expansion rate of the urban area in Uttar 

Dinajpur District is given in the table 3.7. 

Table 3.7 Block-wise expansion of the urban area of Uttar Dinajpur District (1971-2011). 

(Area in km2) 

Name of the 

C.D. Blocks 

Total area  Urban area 1971 Urban area 1991 Urban area 2011 

Total % Total % Total % 

Islampur 331.20 13.90 4.19 13.99 4.22 13.99 4.22 

Karandighi 390.52 2.10 0.54 2.12 0.55 2.12 0.55 

Raiganj 472.13 10.64 2.25 14.54 3.07 16.58 3.51 

Kaliaganj 301.90 8.99 2.98 8.99 2.98 8.99 2.98 

Uttar Dinajpur 3,140 35.63 1.13 39.64 1.26 41.68 1.32 

Note: Chopra, Goalpokher-I, Goalpokher-II, Hemtabad and Itahar Blocks are the totally rural Blocks. 

Source: Census of India (1971-2011). 

 

From the table 3.7 it is observed that the expansion of urban areas increased in Islampur 

Block from 13.90 km2 to 13.99 km2 from 1971 to 2011 and has recorded positive volume of 

change of 4.19 per cent to 4.22 per cent during the study period. It is revealed that a huge 

change in an urban area is found in Raiganj Block during the year 1971-2011. The urban area 

was 10.64 km2 during the year 1971 and it has increased to 14.54 km2 during the year 1991 

and it has again increased to 16.58 km2 in 2011, which consists of 2.25 per cent, 3.07 per cent 

and 3.51 per cent respectively. Net expansion in urban areas from the year 1971 to 2011 is 5.94 

km2. The decline of population percentage and increasing urban areas indicate agricultural land 

converted into settlement areas, industrial areas, etc. In this regard, the percentage shares of the 

urban population are necessary to consider as given in table 3.8. 

Table 3.8 Percentages share of the urban population in Uttar Dinajpur District (1971-2011). 

Name of the 

C.D. Blocks 

Urban population 1971 Urban population 1991 Urban population 2011 

Total % Total % Total % 

Chopra - - - - *5,777 1.66 

Islampur 15,715 18.33 45,240 17.88 54,340 15.69 

Goalpokher-I - - - - *5,939 1.71 

Karandighi 5,622 6.56 10,652 4.21 36,930 10.66 

Raiganj 43,191 50.39 1,59,266 62.95 1,83,612 53.04 

Kaliaganj 21,169 24.70 37,817 14.94 53,530 15.46 

Itahar - - - - *6,022 1.73 

Uttar Dinajpur 85,697 100 2,52,975 100 3,46,150 100 

Source: Census of India (1971, 1991 & 2011). 
*Non-municipality population. 

 

During the period 1971-2011, the total urban area has increased in every decade in the 

district. In Islampur Block, it is observed a decline of population but an increase of urban area 

i.e. it was 13.90 km2 in 1971 but it has increased to 13.99 km2 in 1991. But the population 

situation is opposite, the total urban population was 15,715 persons which consisted 18.33 per 

cent of the total block population and 17.88 per cent and 15.69 per cent of total block population 
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in 1991 and 2011 respectively (table 3.8). The total urban area of Karandighi Block was 2.10 

km2 in 1971 which reached 2.12 km2 in 1991 and in 2011 the urban area.  

The urban population was 6.56 per cent in 1971, but it has decreased to 4.21 per cent in 

1991 and it has again increased to 10.66 per cent in 2011. On the contrary, the population was 

5,622 persons in 1971, 10,652 persons in 1991 and in the year 2011, it has increased and 

reached 36,930 persons. On the other side, in Raiganj Block urban population was 43,191 

persons in 1971, it increased to 1,59,266 persons in 1991 and in between 1991-2011 it increased 

to 1,83,612 persons.  It consisted of 50.39 per cent in 1971, 62.95 per cent in 1991 and 53.04 

per cent in 2011 of the total urban population respectively (table 3.8).  

But in Kaliaganj Block, the total urban population was 21,169 persons in 1971, it increased 

to 37,817 persons in 1991 and during 1991-2011, it has increased to 53,530 persons. These 

constitute 24.70 per cent in 1971 and in between 1971 and 1991 it decreased from 24.70 per 

cent to 14.94 per cent. But in between 1991-2011 it has again increased from 14.70 per cent in 

1991 to 15.46 per cent in 2011 of the total urban population (table 3.8 and figure 3.12). From 

the overall study, except Kaliaganj Block, all block’s urban area has increased in the district. 

Not only that, according to the 2011 census there are three non-municipality areas which are 

found in Uttar Dinajpur District namely Chopra with 5,777 population, Goalpokher-I with 

5,939 population and Itahar with 6,022 population. But urban areas have increased at a 

tremendous rate in Raiganj Block. Increasing population pressure and rapidly increasing of the 

urban area in Islampur, Karandighi and Raiganj Block is responsible for agricultural land 

conversion to non-agricultural uses in growing towns. For a better understanding, the level of 

actual agricultural land which was converted to other land in the district is shown in the table 

3.9. 

Table 3.9 Actual loss of agricultural land in Uttar Dinajpur District (1971-2011). 

Name of the 

Minucipality 

Time 

in 

years 

Area in km2 % to the 

total block 

area in 2011 

Growth of urban area 

expansion 

(in percentage) 

1971 1991 2011 1971 1991 2011 

Islampur 

  
 4

0
 y

ea
rs

 

13.90  13.99 13.99 4.26 100 +0.65 +0.65 

Karandighi 2.10 2.12 2.12 0.56 100 +0.95 +0.95 

Raiganj 10.64 14.54 16.58 3.56 100 +36.65 +55.83 

Kaliaganj 8.99 8.99 8.99 2.98 100 No expansion of 

the urban area. 

District 35.63 39.64 41.68 1.32 100 +11.25 +16.98 

Source: Census of India 1971, 1991 and 2011 

 

It is shown in table 3.9, in Islampur Block, there was 0.65 per cent of urban area expansion 

from 1971 to 2011, Karandighi Block’s urban area has grown 0.95 per cent from 1971 to 2011, 

in Raiganj Block urban area has grown to 36.65 per cent in between 1971 to 1991 and 55.83 
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per cent in between 1991-2011 i.e. the highest urban area growth in the district. Overall the 

district situation of urban area expansion is 11.25 per cent in between 1971-1991 and it has 

increased to 16.98 per cent in between 1991-2011. Not only that, the total percentage shared 

of the urban area in the district 1.32 per cent. The urban area has grown by residential colonies, 

railway lines, shopping mall, parks, etc. The major causes of the decline in the agricultural area 

are primarily pressure on land for urban expansion. Non-agricultural uses of urban land have 

experienced the highest rate of increase due to changing structure of the economy. The 

contribution from road lines, industrial, settlement area and service sectors has increased 

considerably. In the district urban settlements are expanding at an accelerated rate and are 

encroaching upon the agricultural land. Thus, the area under non-agricultural uses is increasing 

at the expanse of agricultural land.  

In recent times, the structure of many urban areas in Uttar Dinajpur District is changing 

drastically. This land use change is mostly caused by rapid urbanization which results from 

changes in an urban environment such as increased population, growth of institutions and swift 

growth of economic and industrial activities. 

 

Figure 3.7 Distribution of non-municipality and municipality block and urban & rural 

                         population in Uttar Dinajpur District. 
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There is a change in culture and way of living due to rapid urbanization. The rapid increase 

of urban areas indicates a possible impact of an adjacent area of urban centre on agricultural 

land and the district has led to the loss of fertile agricultural lands. 

 

3.7 Expansion of irrigation area (1971-2011) 

Irrigation is basically an agricultural operation and supplying the needs of a plant for water. 

Irrigation denotes the provider of water by man-made means to standardize the growth of the 

plant. Irrigation has a critical part in agriculture and rural improvement (Barker and Molle, 

2004). The use of irrigation water in arid and semi-arid regions of the world can be traced back 

to the “draw of Neolithic agricultural revolution”. However, its extensive use for agricultural 

development all over the world started in the 19th century. Only with adequate improvement in 

engineering techniques, making it possible to dam considerable rivers and to construct other 

structures, perennial channel irrigation to cover large alluvial basins become practicable. 

Similarly, advances in water pumping equipment made it potential to develop the water for 

irrigation on a large scale (Kumar, 2007). Uttar Dinajpur District requires an extension of the 

new irrigation scheme or the development of an active irrigation system and practices to make 

sure the most advantageous land utilization throughout water use. Other elements are economic 

and social development to an enormous extent depends upon the creation of excess agricultural 

production. Better water management can probably do more towards growing agricultural 

production both of food and non-food crops in the irrigated area of the world than the other 

agricultural practice (Jha, 1984).  After the green revolution, the farmers have introduced new 

agricultural technology, the importance of irrigation as a key element in agricultural 

development has further increased in the district. Not only that, it is an important component 

of new inputs in agricultural sectors i.e. fertilizers, insecticides, and weedicides, pesticides and 

high yield varieties of seeds. It in turn promotes the trends of use of irrigation in a synergistic 

procedure of agricultural improvement. To understand the extent of an irrigation area in Uttar 

Dinajpur District related data is shown in table 3.10 (Appendix III). 

From the table 3.10, it is revealed that the spatial distribution of irrigation was not uniform 

in all blocks of the study area. The area of irrigation in the district has increased significantly. 

It has increased from 7,466.68 hectares in the year 1971 to 47,727.15 hectares in the year 1991 

and 1,51,591 hectares in the year 2011, which is about seven times increase in an irrigation 

area in between 1971-1991 and during 1991-2011 it has increased about four-fold in the 

district. The actual focus has been on the expansion of minor irrigation schemes in the form of 

shallow and deep tube wells i.e. supply to the farmer's immediately and all time irrigation. This 



70 
 

improvement in irrigation facilities has been made possible by the availability of rural 

electrification, different schemes taken from the Government and financial support from the 

local finance offices as well as local banks. According to the data structure of the table 3.10, it 

is to understand the irrigation expansion patterns discussed in the following categories: 

      A. Status of irrigation in 1971 

      B. Status of irrigation in 1991 

      C. Status of irrigation in 2011 

 

A. Status of irrigation in 1971 

Irrigation status has been quite significant in the study area. It varied between the lowest 

0.17 per cent in Chopra Block and the highest 28.22 per cent in Hemtabad Block (table 3.10 

and figure 3.13). The dissimilar distribution was governed by such factors like - situation of 

topography, depth of ground water table in different seasons, improvement of technology 

and nature of crops, etc. For a better understanding, the status was categorized into three 

and given in table 3.11. 

Table 3.11 Status of an irrigation area in Uttar Dinajpur District, 1971 

Irrigation 

Category 

Irrigation area 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Low <5 7 Chopra, Islampur, Goalpokher-I, 
Goalpokher-II, Karandighi, 

Raiganj and Itahar 

Medium 5-10 1 Kaliaganj 

High >10 1 Hemtabad 

Source: Computed by the researcher from table 3.10 

 

From the table and data structure of table 3.11, the level of irrigation status and findings are 

discussed below: 

i. Low status of irrigation area 

The low status of irrigation area has been found in seven blocks namely Chopra, Islampur, 

Goalpokher-I, Goalpokher-II, Karandighi, Raiganj and Itahar with an irrigation status of 0.04 

per cent, 0.06 per cent, 0.41 per cent, 1.29 per cent, 1.38 per cent, 3.90 per cent and 3.69 per 

cent respectively of the district total irrigated area. This zone lies in the north to middle part of 

the district (figure 3.8). The causes of the low status of irrigation are undulating surface, no 

canals are present, sufficient shallow tube wells but most of the tube wells, as well as deep tube 

wells, are useless and the depth of water level below average.  

ii. Medium status of irrigation area 

The medium category of irrigation status covered only one block namely, Kaliaganj with 

irrigated area 6.52 per cent. This zone lies in the southern part of the district (figure 3.8). The 
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main causes for the medium status of irrigation were also the availability of surface flow and 

storage system, private surface lift system, shallow tube wells (STWs). In this category 

availability of shallow tube wells and government tube wells are higher than the high status of 

the irrigated area. Notwithstanding, the irrigation area is medium status, its causes in these two 

blocks are soil is sandy types and presence of deep subsoil water level. 

iii. High status of irrigation area 

From the table 3.11, a high irrigation area was found in one block namely, Hemtabad with an 

irrigated area of 14.11 per cent of the total irrigated area in the district. This zone lies in the 

south-eastern part of the district (figure 3.8). The main causes of improvements in irrigation 

were the availability of surface flow and storage facility, lift system, shallow tube wells 

(STWs), deep tube wells (DTW) as well as govt. shallow tube well (TWs), surface-deep tube 

wells (STWs).  

 

Figure 3.8 Irrigation area of Uttar Dinajpur District 1971 

B. Status of irrigation in 1991 

In this year irrigation area has increased from 7,466.68 hectares in 1971 to 47,727.15 hectares 

in 1991. Hence, the status of irrigation varied between 0.07 per cent in Chopra Block to 37.60 

per cent in Karandighi Block (table 3.11). The dissimilar distribution was also governed by 

such factors as- the undulating topography, a variation of ground water table in different 
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seasons, improvement of technology and nature of cultivated crops, etc. This is also categorized 

and represented into three categories and findings are given in the table 3.12. 

Table 3.12 Status of an irrigation area in Uttar Dinajpur District, 1991 

Irrigation 

Category 

Irrigation area 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Low <10 3 Chopra, Islampur and Goalpokher-I 

  

Medium 10-20 3 Goalpokher-II, Hemtabad and 

Kaliaganj 

High >20 3 Karandighi, Raiganj and Itahar 

Source: Computed by the researcher from the table 3.10 

 

 

i. Low status of irrigation area 

In this category, the status of irrigation ranges from 0.04 to 7.21 per cent. It has been found that 

in three Blocks namely Chopra, Islampur and Goalpokher-I have irrigation status 0.04 per cent, 

0.08 per cent and 7.82 per cent respectively of the total irrigated area of the blocks. This zone 

lies in the northern parts of the district (figure 3.9). The causes of the low level of irrigation are 

undulating surface, lack of canals and shallow tube wells but most of the tube wells, as well as 

deep tube wells, are useless and depth of water level below average. Not only that, this zone is 

found in the north and north-eastern part of the district where the topography is high and area 

has mostly leveled having a slope from North to South. Irrigation is necessary since water 

cannot stay for more than a few days due to various topographical features.  

ii. Medium status of irrigation area  

The medium category of irrigation covered only three blocks namely Goalpokher-II, Hemtabad 

and Kaliaganj with an irrigation status of 18.10 per cent, 16.77 per cent and 14.10 per cent 

respectively. This zone lies in the northern and south-eastern part of the district (figure 3.9). 

The main causes for the medium status of irrigation are the availability of surface flow and 

storage system, private surface lift system, shallow tube wells (STWs), deep tube wells as well 

as govt. shallow tube wells (TWs), surface deep tube wells (STWs). In this category availability 

of shallow tube wells and govt. tube wells are higher than the high status irrigated areas. 

Notwithstanding these, the irrigation area is medium status because in these two Blocks soil is 

sandy types and deep subsoil water level is present. 

iii. High status of irrigation area  

From the table 3.12 high status of an irrigation area in the year 1991 was found in three blocks 

namely, Karandighi, Raiganj and Kaliaganj with the irrigation status 37.60 per cent, 29.69 per 

cent and 28.23 per cent respectively of the total irrigated area of the blocks. This zone lies in 

the central and southern parts of the district (figure 3.9). The main causes of the high status of 
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irrigation were the availability of surface flow and storage system, private surface lift system, 

shallow tube wells (STWs), deep tube wells as well as govt. shallow tube wells (TWs), and 

surface deep tube wells (STWs). 

 

C. Status of irrigation in 2011 

In the year 2011, the overall status of irrigation in Uttar Dinajpur District is recorded between 

70.08 per cent in Goalpokher-I Block to 88.23 per cent in Goalpokher-II Block (table 3.13). In 

this year irrigation status has been more or less uniform among all of the blocks. Such a similar 

distribution is governed by such factors as- development of minor irrigation projects, changing 

cropping patterns, increases of government shallow tube wells, improvement of irrigation 

technology, etc. This is categorized and represented into three categories and findings are given 

in the table 3.13. 

Table 3.13 Status of an irrigation area in Uttar Dinajpur District, 2011 

Irrigation 

Category 

Irrigation area 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Low <72 3 Chopra, Goalpokher-I and Raiganj 

Medium 72-78 3 Islampur, Karandighi and Itahar 

High >78 3 Goalpokher-II, Hemtabad and 

Kaliaganj 

Source: Computed by the researcher from the table 3.10 

i. Low status of irrigation area 

This category of irrigation status is observed in three blocks namely Chopra, Goalpokher-I and 

Raiganj with irrigation status 71.23 per cent, 70.08 per cent and 71.83 per cent respectively 

(table 3.10). This zone lies in the northern and south-eastern part of the district (figure 3.11). 

In the case of Chopra undulating and dissected topography, high cost of sinking tube wells, 

low density of tube wells irrigation and partly absence of canal irrigation is responsible for low 

status. And in Hemtabad Block presence of plane topography, water depth near the surface, 

development of technology and irrigation were available but the absence of canal irrigation and 

low density of shallow tube wells and government tube wells are responsible for low status. 

ii. Medium status of irrigation area 

Medium category of irrigation status is observed in three blocks namely, Islampur, Karandighi 

and Itahar with irrigation status 77.80 per cent, 76.05 per cent, and 77.32 per cent respectively 

of the total irrigated area of the district. This zone lies in the northern and southern parts of the 

district (figure 3.10). The main causes of the medium status of irrigation were the non-

availability of surface flow and storage system, low private surface lift system, low density of 

shallow tube wells (STWs), deep tube wells as well as government shallow tube wells (TWs) 

and surface deep tube wells (STWs). 
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The situation of surface flow and storage system, shallow tube wells (STWs) and deep tube 

wells, as well as government shallow tube wells (TWs) in Islampur Block, are 80, 4,500 and 

376 respectively. The situation of surface flow and storage system, shallow tube wells (STWs) 

and deep tube wells, as well as government shallow tube wells (TWs) in Goalpokher-I Block, 

are 90, 4,225 and 1,868, in Goalpokher-II Block are 110, 4,895 and 968, in Kaliaganj Block 

are 100, 5,417 and 1,308, in Itahar Block are 120, 7,962 and 1,476 respectively (table 3.14). In 

this category availability of shallow tube wells and government tube wells are higher than the 

high status of the irrigated area. Notwithstanding, irrigation area is medium status because in 

these five Blocks soil is sandy types and presence of deep subsoil water level. 

iii. High status of irrigation area 

In the study area, the high status of irrigation is limited to three blocks namely Goalpokher-II, 

Hemtabad and Kaliaganj with the irrigation status index 88.23 per cent, 86.23 per cent and 

83.40 per cent respectively. This zone lies in the middle part of the district (figure 3.10). Causes 

of high status irrigation are plane surface, availability of adequate aquifers, water depth level 

near the surface (average depth of water level is 10 to 12 meters). So, the sinking cost of shallow 

tube wells is low and the availability of the electrification system in rural areas is high. 

 

Figure 3.9 Irrigation area of Uttar Dinajpur District, 1991 

Not only that, the number of principal sources of irrigation in Karandighi Block like surface 

flow and storage system is 151 in number, shallow tube wells are 6,600 in number, Government 
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shallow tube wells are 1,268 in number and in Raiganj Block surface flow and storage system 

are 195 in number, shallow tube wells are 10,896 in number and Government shallow tube 

wells are 1,776 in number respectively in this period (table 3.14) i.e. the highest number in the 

district.  

Table 3.14 Principal sources of irrigation in Uttar Dinajpur District, 2011 

Name of the 

C.D.  Blocks 

Principal Sources of irrigation 2011 

*Tank *River Lift 

Irrigation 

(RLI) 

*Deep 

Tube 

wells 

(DTW) 

Surface 

flow and 

storage 

system 

Shallow 

tube wells 

(STWs) 

Govt. 

shallow 

tube wells 

(TWs) 

Total 

units 

Chopra 208 6 2 20 3,000 217 3,453 

Islampur - 6 19 80 4,500 376 4,981 

Goalpokher-I - 8 17 90 4,225 1,868 6,208 

Goalpokher-II - 9 12 110 4,895 968 5,994 

Karandighi - 15 25 151 6,600 1,268 8,059 

Raiganj - 16 14 195 10,896 1,776 12,897 

Hemtabad 10 11 18 40 4,000 1,152 5,231 

Kaliaganj 1,200 11 49 100 5,417 1,308 8,085 

Itahar 1,960 28 33 120 7,962 1,476 11,579 

Source: i. * District Statistical Hand Book 2011, Bureau of Applied Economics & Statistics, 

                                   Government of West Bengal, Uttar Dinajpur 
ii. Assistant Engineering, (Agriculture mechanization), Jalasampad Bhawan, 

                                 Government of West Bengal, Karnojora, Uttar Dinajpur. 

 

The situation of surface flow and storage system, shallow tube wells (STWs), deep tube 

wells as well as Government shallow tube wells (TWs), in Chopra Block are 20, 3000, 217 in 

number and in Hemtabad Block are 40, 4000 and 1152 in number respectively (table 3.14). 

Therefore, on the basis of the above discussion, it is noticed that the coverage of irrigation 

is not homogenous in the district due to the non-flat topography in some blocks that are found 

in the northern part of the district, variation in water level, high cost of digging canals and 

sinking of tube wells and major blocks of the district that is found in the south-eastern part of 

the district have recorded high extent of irrigation, low cost of digging of canals as well as 

water bodies and sinking of tube wells, Government shallow tube wells are available and 

development of technology have recorded high status of irrigation of the study area. It is also 

found that the central part of the district has recorded the medium status of irrigation. For a 

better understanding of irrigation expansion area in the district and considered the actual 

growth rate of irrigation area shown in table 3.15.  

Table 3.15 Growth of area under irrigation of different block in Uttar Dinajpur District (1971-2011) 

Name of the 

C.D.  Blocks 

Irrigation area in hectares Growth of irrigation 

area (%) (1971-2011) 1971 1991 2011* 

Chopra 12.94 22.40 13,316 102,809 

Islampur 16.18 2164.00 15,110 93,287 

Goalpokher-I 99.16 2224.08 16,227 16,265 

Goalpokher-II 278.41 3837.93 17,736 6,271 

Karandighi 469.42 11878.40 19,761 4,110 
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Raiganj 1423.65 11174.55 22,176 1,458 

Hemtabad 2107.56 2970.46 13,507 541 

Kaliaganj 1732.83 3445.33 15,651 804 

Itahar 1326.53 10010.00 18,107 1,265 

Uttar Dinajpur 7,466.68 4,77,27.15 1,51,591 1,931 

           Source: i. Computed from Census of India (1971-2011) 

                       ii. * Water Resources Development Directorate (WRDD), Jalsampad Bhawan, Government of       

West Bengal, Karnojora, Uttar Dinajpur.  

 

 

The introduction of new technology in the irrigation system, use of other inputs in the 

irrigation system and as a result, the change of irrigation area has increased each and every 

block from the year 1971 to 2011 in the district. From the table 3.15, it is revealed that in the 

year 1971 total irrigated area in Uttar Dinajpur District was 7,466.68 hectares which increased 

at a tremendous rate and reached 47,727.15 hectares in 1991. This constitutes 539.20 per cent 

net increase between 1971 and 1991. But between 1991 and 2011, it has increased to 217.62 

per cent from the base year 1991. On a district basis, the irrigated area expanded by an average 

per annum of 26.96 per cent from 1971 to 1991. The rate of expansion began increasing per 

annum 15.88 per cent from the year 1991 to 2011. At present levels of population growth in 

recent times, the slower expansion in irrigated areas is resulting in an unheard decline in the 

peak amount of irrigated lands. Because, irrigation related problems are the result of a distorted 

macro economy which despite providing operating subsidies, renders farming unprofitable and 

results in repeated farms over long times. The overall performance of many irrigation projects 

is disappointing in the district between 1991 and 2011 (Biswas, 1990). This trend of irrigation 

is to develop a comprehensive system of irrigation according to the population pressure and 

environmental conditions of the district. 

  

3.7.1 The actual growth of irrigation area in Uttar Dinajpur District (1971-2011) 

The growth of the high irrigation area is 102,809 per cent (table 3.15) between 1971 and 2011 

recorded in Chopra Block. But very low growth has been found in Hemtabad Block (541 per 

cent). For the better appreciative discussion, depending on the growth of irrigation area for the 

period of the study of blocks in Uttar Dinajpur District between 1971 and 2011 a chart has been 

categorized and findings are in table 3.16. 

Table 3.16 Status of Irrigation area in Uttar Dinajpur District (1971-2011) 

Irrigation 

Category 

Irrigation 

growth index 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Low <1000 2 Hemtabad and Kaliaganj 

Medium 1000-2000 2 Raiganj and Itahar 

High >2000 5 Chopra, Islampur, Goalpokher-I, 

Goalpokher-II and Karandighi 

Source: Computed by the researcher from table 3.15 
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Figure 3.10 Area under irrigation in Uttar Dinajpur District, 2011 

 

 

Figure 3.11 Growth of irrigation area in Uttar Dinajpur District (1971-2011). 
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i. Low growth irrigation area 

In the study area, the low growth irrigation zone is limited to two blocks namely Hemtabad 

(541 per cent) and Kaliaganj (804 per cent) with an irrigation index value below 1,000 per cent.  

This zone lies in the southern part of the district (figure 3.11). The causes of low growth of 

irrigation areas are poor irrigation facilities and low fertility of lands. 

ii. Medium growth irrigation area  

The medium growth irrigation zone is observed in two blocks namely Raiganj (1,458 per cent) 

and Itahar (1,265 per cent) with irrigation growth index ranges between 1,000-2,000 per cent 

(table 3.17). This zone lies in the south-middle part of the district (figure 3.11).  

iii. High growth irrigation area  

In the study area, a high growth irrigation area is observed in five blocks namely Chopra 

(102,809 per cent), Islampur (93,287 per cent), Goalpokhar-I (16,265 per cent), Goalpokher-II 

(6,271 per cent) and Karandighi (4,110 per cent). The high irrigation zone lies in the northern 

part of the district with a growth value of above 2,000 per cent. The causes of high growth 

irrigation are technological improvements, electrification at every rural village for use of 

pumps, tube well, etc, and single cropped land converted to multi-cropped land. 

 

3.7.2 Impact of irrigation in Uttar Dinajpur District 

Irrigation is the procedure of supplying water to the land at standard intervals and its uses and 

distribution of water on top of the land. It helps to grow crops in any region. The impacts of 

irrigation in Uttar Dinajpur District are varied due to several reasons. The major impacts are 

on land use pattern change, the intensity of cropping, yield rates of major crops, changes in the 

cropping pattern and production of food grains, etc.  

a) Land use pattern change 

Owing to the development of irrigation, some categories of land are converted to the gained 

area and some are lost. Development of irrigation and its spread make possible renovation of 

wasteland and permanent pastures, an increase in net sown area, the decline in fallow and 

current fallow land. The district shows the increasing percentage of net sown area and land 

under miscellaneous tree crops and groves but declines in the cultivable waste land, current 

fallow and land under fallow other than fallow.  As a result, the amount of net sown area has 

increased from 257.34 thousand hectares to 276.73 thousand hectares during 1993-94 and 

2013-14 respectively (table 3.18). In the year 2013-14 the net sown area accounts for 88.56 per 

cent of the total reporting area of the district. And it gives a clear picture that there is limited 

scope for its further expansion. While land under miscellaneous uses like tree crops and groves 
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has increased from 2.91 thousand hectares in 1993-94 to 3.47 thousand hectares in 2013-14, 

on the other hand, the highest decrease is recorded in current fallow land, which has decreased 

from 7.71 to 0.15 thousand hectares during 1993-94 - 2013-14. But fallow other than fallow 

has decreased from 0.20 thousand hectares to 0.10 thousand hectares during 1993-94 to 2013-

14 respectively and cultivable waste land, which has also decreased from 0.29 thousand 

hectares to 0.07 thousand hectares between the year 1993-94 to 2013-14 respectively. The 

major causes of the decline in the cultivable wasteland, current fallow and fallow other than 

fallow are- slowly but steadily tea plantation is increasing in the district which may cause 

reduction in the area, development of irrigation which facilitates the reclamation of fallow and 

current fallow land. As a result, the expansion of the net area of net sown area day-by-day in 

the district is seen. 

Table 3.17 Changing land use pattern (1993-94 to 2013-14) 

(’000 hectares) 

Years Culturable 

waste land 

Current 

Fallow 

Fallow other than 

current fallow 

Land under Misc. 

Tree crops & groves 

Net area  

sown 

1993-94 0.29 7.71 0.20 2.91 257.34 

1998-99 0.18 2.63 0.23 2.46 189.80 

2003-04 0.13 4.47 0.62 3.23 272.58 

2008-09 0.06 0.30 0.50 2.40 276.80 

2013-14 0.07 0.15 0.10 3.47 276.73 

Source: Office of the Bureau of Applied Economics & Statistic, Government of West Bengal, 

                             Karnajora, Uttar Dinajpur. 

 

b) Change of productivity in major crops 

All of the crops that have been tabulated in table 3.18; they were positively changed during the 

study period (i.e. 1993-94 to 2013-14). Increasing of crops productivity is directly related to 

the irrigation intensity. In the last few decades yield rates have increased because of the 

development of irrigation, farmers’ adoption of HYV seeds, and a huge amount of use of 

chemical fertilizers and pesticides and modernization in agriculture. In the district, rice is an 

important crop that has been a 1st ranking crop. The productivity of rice has increased from 

1,562 kg/ha to 2,530 kg/ha in the year 1993-94 to 2013-14. The second important crop is wheat 

whose productivity was 1891 kg/ha in 1993-94 and it has increased to 2383 kg/ha in 2013-14. 

Maize recorded the highest positive change from 912 kg/ha in 1993-94 to 5,218 kg/ha in 2013-

14 which is about 6 times increase in 20 years. Jute and pulses productivity has also increased 

1,337 kg/ha and 409 kg/ha during 1993-94 to 2,338 kg/ha and 761 kg/ha in 2013-14 

respectively. 
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Table 3.18 Change in yield rates of major crops in Uttar Dinajpur District. 

(Kilogram per hectare) 

Years Rice Wheat Maize Jute Pulses 

1993-94 1,562 1,891 912 1,337 409 

1998-99 1,938 2,241 4,013 1,440 482 

2003-04 2,368 2,019 4,310 1,854 508 

2008-09 2,432 2,694 4,956 2,160 553 

2013-14 2,530 2,383 5,218 2,338 761 

Source: Office of the Bureau of Applied Economics & Statistics, Government 

                                         of West Bengal, Karnajora, Uttar Dinajpur. 

 

 

c) Change of production of major crops 

The changes are not bound in cropping intensity and yield rate in the district. Irrigation impact 

observed the positive change of production in Uttar Dinajpur District. The causes of positive 

change of production are the development of irrigation as well as modernization in agriculture 

and many irrigation schemes have been taken by the WRDD (Water Resources Development 

Directorate) in the district. Not only that, most of the land has been brought under two or three 

crops. So, the net cropped area and double crop area has increased.  

Table 3.19 Production of major crops in Uttar Dinajpur District. 

(’000 tonnes) 

Years Rice Wheat Maize Jute Pulses 

1993-94* 405.60 51.00 0.15 223.60 7.30 

1998-99 489.20 65.00 0.10 476.60 6.90 

2003-04 700.00 93.60 21.30 666.50 4.20 

2008-09 683.50 98.20 65.50 609.60 1.50 

2013-14 573.83 89.30 224.70 578.10 2.70 

Source: i. *Office of the Directorate of Agriculture, Government of West Bengal, Uttar 

                                       Dinajpur 

                             ii. Office of the Bureau of Applied Economics & Statistics, Government of West Bengal,  

                                      Karnajora, Uttar Dinajpur. 

 

From the table 3.19 it is revealed that in the year 1993-94 to 2013-14, the total production 

of rice has increased from 405.60 thousand tonnes to 573.80 thousand tonnes respectively. 

While the production of wheat was 51.0 thousand tonnes in 1993-94 it rose to 89.30 thousand 

tonnes in 2013-14. The next important crop was maize which had a tremendous production 

increase of 0.15 thousand tonnes to 224.70 thousand tonnes in 1993-94 and 2013-14 

respectively. The production of pulses has declined during the study period. It has decreased 

by 7.3 thousand tonnes in 1993-94 to 2.7 thousand tonnes in 2013-14.  

From the foregoing discussion, it becomes evident that the study area has witnessed 

significant development of irrigation which caused the change in land use patterns over the last 

few decades. Available irrigation facilities led to the expansion of the net sown area, changes 

in crop production per hectare, a positive change of yield rates and intensity of land uses.  Thus, 

the future development of irrigation is necessary that will help the growth of agriculture in the 
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northern part as well as the whole part of the district. Present yield rates and production of rice 

should be altered and be placed by crops that require less water. Therefore, farmers should be 

encouraged to grow water resistant and valuable crops like; jute, oilseeds, pulses, etc. in at least 

35 per cent of the total cropped area.  

d) Change of intensity of cropping 

Cropping intensity refers to the total cropped area as per cent to the net sown area in a region. 

Cropping intensity depends on different factors like; sufficient water supply, suitable climate, 

improved farming practices and soil fertility. In the district, the intensity of cropping has 

increased in all the blocks in two decades.  

Table 3.20 Cropping intensity of Uttar Dinajpur District. 

Years Gross cropped area 

(’000 hectares) 

Net sown area 

(’000 hectares) 

Cropping intensity 

(%) 

1993-94* 407.900 251.210 162.37 

1998-99 421.600 257.346 163.82 

2003-04 481.500 272.580 176.64 

2008-09 555.900 276.990 200.69 

2013-14 583.450 276.730 210.83 

Source: i. *Computed by the author from different sources 

                                                    ii. Office of the Bureau of Applied Economics & Statistics, Government of 

      West Bengal, Karnajora, Uttar Dinajpur. 

 

    It is observed from the table 3.20 that, in Uttar Dinajpur District during 1993-94, cropping 

intensity was 162.37 per cent i. e. 407.9 thousand hectares area under gross cropped area and 

about 251.2 thousand hectares under the net sown area. But the cropping intensity has increased 

in the year 2013-14 (i.e. 210.83 per cent) in the district. The causes of increasing intensity are 

mechanization in the agricultural sector, development of irrigation systems as well as 

electrification of all blocks (rural area), increase use of chemical fertilizers and pesticides, the 

high price of crops. Therefore, farmers are interested to grow two and more crops in a year. 

Not only that, but the district has also seen a net 48.46 per cent positive increase of cropping 

intensity in the study period. 

Table 3.21 Some major impact and their mitigation of irrigation in Uttar Dinajpur District 

at a glance. 

 

Problems Mitigation Measures 

Salinization It delivers drainage as well as dumping of water to evaporation 

ponds or rivers if the quality of river flow is adversely affected by 

drainage water. 

Water logging Supply water for leaching as a specific action. 

Soil Acidification Regulation of irrigation administration structure to ensure enough 

income to reserve both irrigation and drainage construction. 

Weaker communal 

infrastructures 

Consider markets, financial facilities and agronomic extension in 

conjunction with planned irrigation and drainage system changes. 
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Confirm that agronomic amplification does not stop other 

financial events, such as household vegetables and fodder trees 

for firewood. 

Irrigation water 

quality reduction 

Control manufacturing improvement and monitor irrigation water 

quality. 

Destruction to 

downstream 

ecosystems due to 

water amount and 

quality 

Designate land owing to flood plains, swamplands, water huts and 

drainage water disposal. 

Source: Environmental impact assessment of irrigation and drainage projects, pp. 152-154 

 

3.8 Soil fertility and productivity 

Soil fertility is a characteristic of soil that supports abundant plant life (R. Kumar., 2009). It is 

an element of overall soil productivity that deals with its available nutrients position and its 

capability to provide nutrients out of its personal reserves and throughout external applications 

for crop production. In any agricultural operation, soil is of the utmost importance as it is the 

cradle for all crops and plants. The top soil having an average depth of about 15-20 cm on the 

face of the land is the natural body of soil on which plants develop and the farming activities 

flourish. The standard of living of the people dependent on agriculture is often determined by 

the soil fertility and productivity (Hussain, 2005). In the district generally two types of soil 

fertility found in soil, one is inherent or natural fertility and another is acquired fertility. The 

present study discussed inherent fertility. Among the soil nutrients Nitrogen (N), Phosphorus 

(P2o5), Potassium (K2o), Sulphur (S), Manganese (Mn), Iron (Fe), Organic Carbon (Oc) and PH 

(Potentiality of hydrogen) are essential for the normal growth of plant and yield of crops. On 

the basis of the survey conducted by the Office of the Agricultural Chemist, Soil Testing 

Laboratory (STL), Uttar Dinajpur District, a total of 48,465 samples were tested all over the 

district and its average value of the various blocks has been determined and presented in the 

table 3.22 (Appendix IIIa). 

    From the table 3.22, it is revealed that the nitrogen value in the district ranges from 189.20 

to 546.60 kg per hectare which is not suitable for paddy and wheat. Most of the crops are suited 

to the ranges between 150-300 kg per hectare of nitrogen. The organic substance content of 

soil plays a dominant part in crop production by interacting with other nutrients. But the 

potassium (average 86.70 to 311.70 kg per ha) and phosphorus (average 125.40 to 323.30 kg 

per ha) are micro nutrients for crop production i.e. low to the medium category in the soil of 

the district. Sulphur (average 7.95 to 52.50 kg per ha) is also a micronutrient for crop growth. 

Although as a micronutrient, sulphur has no direct impact on the plant's growth. The situation 
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of sulphur is medium to high in the majority of the blocks in the district. On the other hand, the 

situation of PH in the district is the acidic type. Soil PH is a measure of the soil’s relative acidity. 

The optimal PH for a plant varies with organic matter content and plant type and plant nutrient 

availability is strongly tied to the PH in the soil solution. The PH value of soil in the district is 

suitable for paddy, potato, maize, cauliflower, ginger, mustard, etc. 

 

3.8.1 Availability of nitrogen (N) 

Nitrogen is a chemical form that can be readily absorbed by plant roots. Available nitrogen 

content in the study area varied from 189.20-546.60 with an average of 367.90 kg per hectare. 

Nearly all of the nitrogen found in soils is an integral part of organic matter. In fact, the amount 

of organic matter in soil can be estimated by measuring the total amount of nitrogen. The 

proportion of carbon to nitrogen in most cultivated soils ranges between 10 and 12, a rather 

thin range considering the wide diversity of soils (Morachan, 1978). It is the fourth plant 

nutrient taken up by the different plants in maximum quantity next to carbon, oxygen and 

hydrogen (Sanchez, 1976; Mengel and Kirkby, 1987), and present in the soil in appropriate 

proportion for the growth of plants. Plants require more nitrogen (N) than the other nutrients 

but a small portion of nitrogen is available in soil to the plants. Not only is that, about 98 per 

cent of the nitrogen in soil in organic form. 

Table 3.23 Status of nitrogen (N) 

Sl. 

No. 

Nitrogen 

class 

Status of nitrogen 

(kg/ha) 

Area in hectares % of the total 

area 

1 Low < 280 31191.10 9.93 

2 Medium 280-450 157188.00 50.05 

3 High >450 125623.00 40.02 

Source: Compiled by the researcher from soil testing laboratory data, Raiganj, Uttar Dinajpur. 
 

The soil sample of district is classified on the basis of the presence of nitrogen content in 

soil into four categories; they are low (<280 kg/ha), medium (280-450 kg/ha) and high (>450 

kg/ha) which are summarized in the table 3.23. Availability of nitrogen content status indicated 

that soils in about 9.93 per cent area of the district contained low nitrogen status. But medium 

availability of soils with respect to nitrogen content is about 50.05 per cent. On the other side, 

high statuses of soils with respect to nitrogen were mapped in 40.02 per cent area of the district 

(figure 3.12).    

 

3.8.2 Availability of phosphorus (P) 

Phosphorus exists in soils in both forms like; inorganic and organic. Phosphorus is an important 

micronutrient of the plant which makes up about 0.20 per cent of a plant’s dry weight. It is a 
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component of key molecules such as nucleic acids, phospholipids and ATP consequently; 

plants cannot grow without a reliable supply of this nutrient.  

Phosphorus is also connected in controlling key enzyme reactions and in the regulation of 

metabolic pathways (Theodorou and Plaxton, 1993; Schachtman, et al, 1998). In many 

agricultural systems in which the application of phosphorus to the soil is necessary to ensure 

plant productivity, the recovery of applied phosphorus by crop plants in a growing season is 

very low because in the soil more than 80 per cent of the phosphorus becomes immobile and 

unavailable for plant uptake because of absorption, precipitation or conversion to the organic 

form (Holford, 1997). Phosphorus is very important at flowering for plant and pod formation 

stages of crop (Singh, et al, 1991) and its introduction to growth the modulation, N2-fixation 

and N substances of the kernel and foliage (Singh, 1996). 

From the soil sample of the study area, it may be classified on the basis of the existence of 

phosphorus in soil into four categories; they are low (<45 kg/ha), medium (45-90 kg/ha), high 

(90-190 kg/ha) and very high (>190 kg/ha) which are summarized in the table 3.24. 

 

Figure 3.12 Nitrogen status in Uttar Dinajpur District. 

 

Table 3.24 Status of phosphorus (P) 

Sl. No. Phosphorus 

class 

Status of 

phosphorus (kg/ha) 

Area in hectares % of the total 

area 

1 Low < 45 42,649.75 13.58 

2 Medium 45-90 2,38,420.90 75.93 

3 High 90-190 31,120.66 9.91 
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4 Very high >190 1,808.70 0.57 

Source: Compiled by the researcher from soil testing laboratory data, Raiganj, Uttar Dinajpur 

 

Phosphorus content status indicated that about 13.58 per cent area of the district contained 

low phosphorus status. The medium availability of soils with respect to phosphorus content is 

about 75.93 per cent. But high and very high statuses of soils with respect of phosphorus were 

mapped in 9.91 per cent and 0.57 per cent area of the district respectively (figure 3.13).  

 

Figure 3.13 Phosphorus status in Uttar Dinajpur District. 

 

3.8.3 Availability of Potassium (K) 

Potassium is one of the most important plant nutrient elements out of three major nutrients 

(NPK). Out of all mineral nutrients, potassium (K) plays a particularly critical role in plant 

growth and metabolism and it contributes greatly to the survival of plants that are under various 

biotic and abiotic stresses. The importance of potassium fertilizer for the formation of crop 

production and its quality is known. As a consequence, potash consumption has increased 

dramatically in most regions of the world (Pettigrew, 2008; Wang, 2013). On the other hand, 

potassium is important for plants because it participates in the activation of a large number of 

enzymes that are involved in the physiological process of plants. It controls the water economy 

and provides resistance against a number of pests, diseases and environmental stresses (Orlov, 

1992).  
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Not only that, potassium is particularly important in helping plants adjust to ecological 

stresses. Good potassium sustenance is linked to developed drought tolerance, developed 

winter-hardiness, and improved resistance to certain fungal diseases and superior tolerance to 

insect pests. It also enriches the quality of flowers, fruits and vegetables by developing flavour 

and colour and strengthening stems (Brady and Weil, 2002). 

Table 3.25 Status of potassium (K) 

Sl. No. Potassium 

class 

Status of 

potassium (kg/ha) 

Area in hectares % of the total 

area 

1 Low < 200 37202.40 11.84 

2 Medium 200-350 204230.00 65.04 

3 High >350 72607.40 23.12 

Source: Compiled by the researcher from soil testing laboratory data, Raiganj, Uttar Dinajpur. 

 

From the present study of the study area it may be classified on the basis of the existence of 

potassium in soil into four categories; they are low (<200 kg/ha), medium (200-350 kg/ha) and 

high (>350 kg/ha) which are summarized in table 3.28. Potassium content status indicated that 

about 11.84 per cent area of the district contained low potassium status. The medium 

availability of soils with respect to potassium content is about 65.04 per cent. But high statuses 

of soils with respect of potassium were mapped in 23.12 per cent area of the district respectively 

(figure 3.14).    

 

3.8.4 Availability of Sulphur (S) 

Sulphur is a non-metallic ingredient that occurs in several forms. It is usually absorbed from 

the soil as the sulphate ion, in which form it is readily mobile within the plant. Not only that, 

sulphur in plant compounds may be reconverted to the sulphate form and re-utilization in the 

formation of other sulphur containing complexes in a different part of the plant (Jordan and 

Reisenauer, 1957). It increases nodulation and pod yield besides decreasing the incidence of 

diseases and is as essential as phosphorus for oilseed crops. Sulphur growths chlorophyll and 

reductions chlorosis in calcareous soil (Singh, et al, 1990).  

The soil sample of the study area is classified on the basis of the presence of sulphur content 

in soil into four categories; they are low (<10 mg/kg), medium (10-15 mg/kg), high (15-50 

mg/kg) and very high (>50 mg/kg) which are summarized in the table 3.27. The availability of 

sulphur content status indicated that soils in about 68.77 per cent area of the district contained 

low sulphur status. But medium availability of soils with respect of sulphur content is about 

31.17 per cent. On the other side, high and very high statuses of soils with respect of sulphur 

were mapped in 0.05 per cent and 0.01 per cent area of the district respectively (figure 3.20).   
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Figure 3.14 Potassium status in Uttar Dinajpur District. 

 
 

Figure 3.15 Sulphur status in Uttar Dinajpur District. 

 

Table 3.26 Status of sulphur (S) 

Sl. No. Sulphur class Status of sulphur 

(mg/kg) 

Area in hectares % of the total 

area 
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1 Low <10 215951.60 68.77 

2 Medium 10-15 97869.40 31.17 

3 High 15-50 127.62 0.05 

4 Very high >50 53.17 0.01 

Source: Compiled by the researcher from soil testing laboratory data, Raiganj, Uttar Dinajpur. 

 

3.8.5 Availability of Manganese (Mn) 

Manganese (Mn) is an essential plant mineral nutrient and it is playing a key role in several 

physiological processes, particularly photosynthesis. Manganese deficiency is a widespread 

problem, most often occurring in sandy soil, organic soils with a pH above 6 and heavily 

weathered, tropical soils. It is typically worsened by cool and wet conditions (Alloway, 2008). 

Manganese has comparatively low phloem mobility in plants; as a result, typical leaf symptoms 

of manganese scarcity primary develop in younger leaves. 

It is observed by Benac (1976) that the nutrient solution with manganese concentration 20 

ppm had stunted growth of plants. However, Parker and Walker (1986) stated that the critical 

manganese concentrations in leaves were 13-15 ppm from seven to thirteen weeks next the 

sowing of crops.  

 

Figure 3.16 Manganese status in Uttar Dinajpur District. 

 

From the present study of the study area, it may be classified on the basis of the existence 

of manganese in soil into four categories; they are low (<1.0 mg/kg), medium (1.0-10 mg/kg), 
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high (10-25 mg/kg) and very high (>25 mg/kg) which are summarized in the table 3.28. 

Manganese content status indicated that about 58.12 per cent area of the district contained low 

manganese status. The medium availability of soils with respect to manganese content is about 

29.78 per cent. But high and very high statuses of soils with respect of manganese were mapped 

in 3.41 per cent and 8.69 per cent area of the district respectively (figure 3.16).   

Table 3.27 Status of manganese (Mn) 

Sl. No. Manganese 

class 

Status of manganese 

(mg/kg) 

Area in hectares % of the total 

area 

1 Low < 1.0 182519.70 58.12 

2 Medium 1.0-10 93520.25 29.78 

3 High 10-25 10689.50 3.41 

4 Very high >25 27270.54 8.69 

Source: Compiled by the researcher from soil testing laboratory data, Raiganj, Uttar Dinajpur. 

 

 
Figure 3.17 Iron status in Uttar Dinajpur District. 

 

3.8.6 Availability of Iron (Fe) 

Iron is the fourth most abundant element in earth crust and soil, still, its deficiency is most 

widespread in the world mainly due to its availability in root zone rather than abundance. About 

1/3 of the soils in the world are calcareous wherever iron deficiency is the greatest common 

problem (Vose, 1982). Moreover, iron is not only available in neutral to alkaline soils, 

rendering plant life iron deficient despite its abundance (Mori, 1999). Iron limitation reasons 

the decline of various photosynthetic constituents, containing the Fe-S protein ferredoxin (Fd), 

which is involved in important oxidoreductive pathway of chloroplasts (Tognetti, et al, 2007). 
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But iron deprived plants usually progress intervened chloric symptoms in new leaves as well 

as poor root creation and when severe, the insufficiency leads to growth retardation, stasis and 

death (Kobayashi, et al, 2003).  

From the study area, sample soil on the basis of iron content in soil is classified into four 

categories; they are very low (<10 mg/kg), low (10-25 mg/kg), medium (25-50 mg/kg), high 

(50-100 mg/kg) and Very high (100) which are presented in the table 3.29. Availability of iron 

content status indicated that soils in about 31.71 per cent and 23.21 per cent area of the district 

contained very low and low iron status respectively. But medium availability of soils with 

respect to iron content is about 30.73 per cent. On the other hand, high and very high status of 

soils with respect to iron were mapped in 14.18 per cent and 0.17 per cent area of the district 

respectively (figure 3.17).  

Table 3.28 Status of iron (Fe) 

Sl. 

No. 

Iron class Status of iron 

(mg/kg) 

Area in 

hectares 

% of the total 

area 

1 Very Low < 10 99579.20 31.71 

2 Low 10-25 72905.80 23.21 

3 Medium 25-50 96473.70 30.73 

4 High 50-100 44509.50 14.18 

5 Very high >100 531.76 0.17 

Source: Compiled by the researcher from soil testing laboratory data, Raiganj, Uttar Dinajpur. 

 

3.8.7 Availability of Organic Carbon (OC) 

Changes in soil organic carbon (SOC) concentration affect soil physical properties. An increase 

in soil organic carbon promotes macro aggregation, reduces soil compaction risks and growths 

water retention volume (Shapiro, et al, 2013). It releases nutrients for plant improvement, 

promotes the creation of plants and is a precaution against damaging substances. Soil organic 

carbon assistances to sustain soil fertility by improving soil construction, retention of mineral 

nutrients, growing water holding capacity, water infiltration, drainage capability, aeration and 

root penetration and also helps to growth the quantity of soils flora (Havlin, et al, 2010). 

Detritus resulting from plants and animal senescence are the main sources of organic carbon in 

soil.  

Table 3.29 Status of Organic Carbon (OC) 

Sl. No. Organic 

carbon class 

Status of organic 

carbon (%) 

Area in 

hectares 

% of the total area 

1 Low < 0.50 109605.00 34.90 

2 Medium 0.50-0.75 167887.00 53.47 

3 High >0.75 36508.70 11.63 

Source: Compiled by the researcher from soil testing laboratory data, Raiganj, Uttar Dinajpur. 

From the present study of the study area, it may be classified on the basis of the existence 

of organic carbon in soil into four categories; they are low (<0.50 per cent), medium (0.50-0.75 
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per cent) and high (>0.75 per cent) which is summarized in table 3.30. Organic carbon content 

status indicated that about 34.90 per cent area of the district contained low organic carbon 

status. The medium availability of soils with respect to organic carbon content is about 53.47 

per cent. On the other hand, high statuses of soils with respect to organic carbon were mapped 

in 11.63 per cent area of the district respectively (figure 3.18).   

 

3.8.8 Availability of Potential of Hydrogen (pH) 

Soil pH is very important because it directly affects soil nutrient availability. Besides, soil pH 

is an essential property of soil from the perspective of agro-ecological system and it is limited 

by clay minerals, organic matter and oxides of Al, Fe, Ca and Na (Thomas, 2006). On the other 

hand, it controls other properties of soil (Brady and Weil, 1999). Soil pH, in particular, can be 

considered a key variable due to its influence on many other soil properties and processes 

affecting plant growth. Indeed, microorganism activity, as well as nutrients solubility and 

availability, are some of the most important processes that depend on pH. For example, in 

acidic soils, maximum micronutrients are more accessible to plants than in natural-alkaline 

soils, normally favouring plant progress (Loncaric, et al, 2008; Gentili, et al, 2018). 

 

Figure 3.18 Organic Carbon status in Uttar Dinajpur District. 
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Table 3.30 Status of pH 

Sl. No. pH class pH scale Area in 

hectares 

% of the total 

area 

1 Very strongly Acidic < 5.0 2234.13 0.71 

2 Strongly Acidic 5.1 to 5.5 33152.08 10.55 

3 Moderately Acidic 5.6 to 6.0 233517.80 74.36 

4 Slightly Acidic > 6.5 45095.96 14.36 

Source: Compiled by the researcher from soil testing laboratory data, Raiganj, Uttar Dinajpur. 

 

From the sample soil on the basis of pH content in soil it may be classified into four 

categories; they are very strongly acidic (4.5 to 5.0), strongly acidic (5.1 to 5.5), moderately 

acidic (5.6 to 6.0) and slightly acidic (6.1 to 6.5) which is presented in table 3.31. Very strongly 

acidic pH content status in soils is in about 0.71 per cent area of the district. But strongly acidic 

availability of soils with respect to pH content is about 10.55 per cent. On the other hand, the 

moderately acidic and slightly acidic status of soils with respect to pH was mapped in 74.36 

per cent and 14.36 per cent area of the district respectively (figure 3.19).   

 

3.8.9 Levels of soil fertility 

Soil fertility is the status of soil with respect to its ability to supply elements essential for plant 

growth without a toxic concentration of any elements. Soil fertility is determined with several 

methods, and this information is the basis for making fertilizer commendations (Henry, 1991). 

 

Figure 3.19 Soil pH status in Uttar Dinajpur District. 
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The fertility maps have been prepared by Parker’s Nutrient Index process. Followed by 

Parker’s Nutrient Index process (Singh, et al, 2018) of one area with those of additional it is 

essential to obtain a single value for every nutrient. Hence, the nutrient index value (NIV) 

introduced by (Parker, et al, 1951) is useful and describes the fertility status of soils for the 

purpose of mapping. Micro and macronutrients content in soil samples of Uttar Dinajpur 

District is considered in table 3.31 (Appendix IIIb). The percentage of samples in each of the 

four classes; low, medium, high and very high is multiplied by 1, 2, 3 and 4 respectively. The 

summation of the figures thus obtained is divided by the total number of samples and it is 

computed as below: 

NIV = (NLx1 + NM x 2 + NH x 3.....) / (NL + NM + NH ..... ) 

                             Where,  

                             NL = Number of samples falling in the low category of nutrient status. 

                             NM = Number of samples falling in the medium category of nutrient status. 

                             NH = Number of samples falling in the high category of nutrient status. 

Individual indices are considered for modified index classification of different nutrients like 

N, P, K, S, pH, Fe, Mn and OC. The output nutrient index values (NIV) have been classified 

as: < 1.67 indicates low nutrient situation, 1.67 to 2.33 is the medium situation, 2.33 to 2.99 is 

high situation and > 2.99 is very high situation (Ramamoorthy and Bajaj, 1969).  

Table 3.32 Rating chart of micro and macro nutrients in soils of Uttar Dinajpur District. 

Soil quality indicators: pH 

Very strongly 

acidic 

Strongly Acidic Moderately Acidic Slightly Acidic Reference 

4.5 to 5.0 5.1 to 5.5 5.6 to 6.0 6.1 to 6.5  

 

 

Fertility level of 

soil as per Indian 

standard (NBSS & 

LUP) 

Soil quality parameters 

 

N 
Low Medium High Very High 

<280 280-450 >450 - 

P <45 45-90 90-190 >190 

K <200 200-350 >350 - 

S <10 10-15 15-50 >50 

Mn <1.0 1.0-10 10-25 >25 

Oc (%) <50 50-100 100-150 >150 

 

Fe 
Very Low Low Medium High Very High 

<10 10-25 25-50 50-100 >100 

 

Nutrients index value (NIV) for different micro and macronutrients of sample soils in the 

study area is represented and findings in the table 3.33. 

Table 3.33 Nutrient index value of sample soils 

Fertility 

elements 

Nutrient index Remarks Nutrient rating 

pH 2.64 High (Moderately Acidic) Less than 1.67  

Low Nitrogen 2.14 Medium 

Phosphorus 2.08 Medium 
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Potassium 2.56 High 1.67 to 2.33 

Medium 
2.33 to 2.99 

High 

Above 2.99 

Very high 

Sulphur 2.56 High 

Manganese 1.62 Low 

Iron 2.14 Medium 

Organic Carbon 3.28 Very high 

Source: Compiled by the researcher from table 3.32 

 

Lastly, soil fertility is the status of a soil i.e. production of different crops and soil 

productivity is the result of various factors influencing soil management. The productivity of 

soil depends on soil fertility. Generally, good fertility of soil gives good quality produce. But 

each and every year soil is losing its fertility through production. So, it is important that, the 

study of soil fertility and productivity is to be used realistically as well as intensively.  

 

3.9 Conclusion 

It is observed from the above discussion that agricultural land change has been unique in 

improving their agricultural set-up. It has been possible due to the increase in population, 

transformation of agricultural land to different land (non-agricultural), technical 

improvements, irrigation area expansions, urban area expansion and increases of soil fertility 

and productivity which collectively create a forceful and progressive situation i.e. make overall 

agricultural progress. Out of the non-physical factors, population growth is most vital which 

forced the agricultural land to convert to settlement. In the district, while analyzing the overall 

study period the total population was 7,74,487 persons in 1961 but it has increased to 30,07,134 

persons in 2011. Not only that, fragmentation of land is a major problem of the district. Because 

of absence of healthy and regular land reforms, the size of land holdings area is decreased and 

number of land ownership increased day by day. Under such conditions, in small plots, it is 

very difficult to apply scientific instruments practices. In the study area, cultivators are 

increased by 28.64 per cent over the study period (1971-2011) i.e. in 1971, it was 179,829 and 

it has increased to 254,491 cultivators in 2011. Urban expansion is another vital factor to 

change agricultural land. A total of 6.05 km2 of agricultural land has been converted into urban 

area i.e. 35.63 km2 area was under the urban area in 1971 and it has increased to 41.68 km2 in 

2011. Irrigation also plays a vital role in those vast non-agricultural areas which are converted 

to agricultural land and potentially developed but sometimes agricultural lands suffer the 

vagaries from the seasonal rainfall in the district. The irrigation practices in the district is 

present but not sufficient for the whole agricultural season. Lack of irrigation in different 

seasons has a negative effect on agriculture and as a result, remarkable loss to the district 

occurs. It is observed in the study period that total 7,466.68 hectares of agricultural land was 
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under irrigation in 1971 but it has seen tremendous growth to reach 151,591 hectares in 2011 

(about 2,030 per cent increased). It is good sign for the district and depending on the irrigation 

increased net area sown and crop production and productivity has also increased. In 1993-94, 

total net area sown was 257.34 thousand hectares. But it has increased to 276.73 thousand 

hectares in 2013-14. Per hectare yield rates of rice also increased; in 1993-94 it was 1,562 kg 

and it has increased to 2,530 kg per hectare. Not only increased the yield rate per hectare, total 

crop production has also increased. Over the study period, wheat production has increased by 

38.30 thousand tonnes (51 thousand tonnes was in 1993-94 and it has increased to 89.30 

thousand tonnes). Lastly, 48.46 per cent cropping intensity is increased due to the availability 

of irrigation and spread of electrification in rural areas. Soil fertility is also another factor for 

changing agricultural land use. Fertility status is generally medium to high (table 3.34). Not 

only that, farmers also used tremendous of chemical fertilizer in crop field’s which increased 

artificial fertility. As a result, crop production and productivity quantity has increased in the 

district year after year.   

 

References 

Agriculture Chemist, Soil Testing Laboratory, Government of West Bengal, Raiganj, Uttar 

Dinajpur. 

Alloway, B. J., 2008: Micronutrients and crop production: An Introduction. In: Alloway B. J. 

(Eds) Micronutrient Deficiencies in Global Crop Production, Springer, 

Dordrecht, pp. 1-40. 

Barker, R and Mlooe, F., 2004: Evolution of Irrigation in South and Southeast Asia. Research 

Reports on Comprehensive Assessment of Water Management in Agriculture, 

International Water Management Institute Publication, Sri Lanka. 

Benac, R., 1976: Effects of manganese concentration in the nutritive solution on the 

performance of groundnut (Arachis hypogaea L.), Journal Oleagineux, National 

Library of Australia, Vol. 31, pp. 539-543. 

Bhende, A. A. and Kanitkar, T., 2003: Principles of Population Studies, Himalaya Publishing 

House, Delhi, pp. 93-95.  

Biswas, A. K., 1990: Monitoring and Evaluation of Irrigation Projects, Journal of Irrigation 

and Drainage Engineering, ASCE Library (American Society of Civil 

Engineers), pp. 224-227. 

Brady, N. C and Weil, R. R., 2002: The Nature and Properties of Soils, Pearson Education, 

India, pp. 622-623. 



96 
 

Brady, N. C. and Weil, R. B., 1999: The Nature and Properties of Soils, Prentice Hall: Upper 

Saddle River, New Jersy, In Bolan, N. S. and Kandaswamy, K. (2005). pH in 

Hillel, D., Rosenzweig, C., Powlson, D., Scow, K., Singer, M & Sparks, D. 

(2004), Encyclopedia of Soils in the Environment, Academic Press, New York. 

Census of India (1961-2011): Government of India. 

Chandna R. C., 2002: Geography of Population; Concepts, Determinants and Patterns, 

Kalyani Publishers, New Delhi, pp. 191-192. 

District Statistical Hand Book, 2015: Uttar Dinajpur, Bureau of Applied Economics & 

Statistics, Government of West Bengal. 

Engineering, (Agriculture mechanization), Jalasampad Bhawan, Karnojora, Uttar Dinajpur. 

Foth, D. Henry., 1991: Fundamentals of soil science, John Wiley & Sons, New York, p. 232. 

Gentili, R. Ambrosini, R. Montagnani, C. Caronni, S and Citterio, S., 2018: Effect of Soil pH 

on the Growth, Reproductive Investment and Pollen Allergenicity of Ambrosia, 

Frontiers in Plant Science, Switzerland, (www.frontiersin.org), pp. 1-12. 

Grigg, David, 1986: An Introduction to Agricultural Geography, Hutchinson University 

Library,   pp. 68-70. 

Hall, A.W., 1995: Environmental Impact Assessment of Irrigation and Drainage Projects, HR 

Walling Ford, United Kingdom, pp. 152-154. 

Havlin, J. L, Tisdale, S. L, Beaton, J. D, and Nelson, W. L., 2010: Soil Fertility and Fertilizers: 

An Introduction to Nutrient Management, PHI Learning PVT Ltd, New Delhi, 

p. 528.  

Holford, I.C.R., 1997: Soil phosphorus: its measurement, and its uptake by plants,   Australian 

Journal of Soil Research, Australia, 35 (2), pp. 227-239. 

Hussain, M., 2005: Systematic Agricultural Geography, Rawat Publication, New Delhi, p. 103. 

James, L. Douglas and R. R. Lee., 1971: Economics of Water Resource Planning, Tata 

McGraw-Hill Publishing Company Limited, New York, p. 501. 

Jha, U. M., 1984: Irrigation and Agricultural Development, Deep and Deep publications, New 

Delhi, pp. 17-18. 

Jordan, H. V and Reisenauer, H. M., 1957: Sulphur and Soil Fertility, Yearbook of Agriculture, 

Government of India, pp. 107-110. 

Kashyap, R. K., 2009: Soil Fertility, Fertilizer and Integrated Nutrient Management, Oxford 

Book Company, Jaipur, p. 3. 

Khullar. D. R., 2008: A text Book of Geography, Educational Publishers, New Delhi, pp. 3-10 

http://www.frontiersin.org/


97 
 

Kobayashi, T., Nakayama, Y., Reiko, N. I., Nakanishi, H., Yoshihara, T., Shimori, S. N., and 

Naoko, K. N., 2003: Identification of novel cis-acting elements, IDE1 and IDE2, 

of the barley IDS2 gene promoter conferring iron-deficiency-inducible, root-

specific expression in heterogeneous tobacco plants, The Plant Journal, 

Blackwell Publishing Ltd, United States, Vol. 36, pp. 780-793. 

Kumar Rakesh., 2005: Water Resources of India, Current Science, Indian Academy of 

Sciences, India, Vol. 89, No. 5, pp. 794-796. 

Loncaric, Z. Karalic, K. and Popovic, B. Rastija, D and Vukbratovic., 2008: Total and Plant 

Available Micronutrients in acid and Calcareous Soils in Croatia, Cereal 

Research Communication, Hungary, Vol. 36, pp. 331-334. 

Mengel, K. and E. A. Kirkby., 1987: Principles of Plant Nutrition, Panima Publication 

Corporation, New Delhi, India, pp. 687-688.  

Morachan, Y. B., 1978: Crop Production and Management, Oxford & IBH Publishing 

Company, New Delhi, p. 137. 

Mori, S., 1999: Iron Acquisition by Plants, Current Opinion in Plant Biology, England, Vol. 2, 

pp. 250-253 

Office of the Directorate of Agriculture, Government of West Bengal, Karnojora Uttar 

Dinajpur.  

Office of the Third Minor Irrigation Department, Government of West Bengal, Karnojora,   

Uttar Dinajpur, 

Orlov, D. S., 1992: Soil chemistry, Oxford and IBH Publishers, New Delhi, pp. 402-403. 

Parkar, M. B. and Walker, M. E., 1986: Soil pH and manganese effects on manganese nutrition 

of groundnut, Agronomy Journal, American Society of Agronomy, Wisconsin, 

United States, Vol. 78, No. 4, pp. 614-620.  

Parker, F. W., Nelson, W. L., Winters E and Miles, J. E., 1951: The Broad Interpretation and 

Application of Soil Test   Summaries, Agronomy Journal, American Society of 

Agronomy (ASA), Madison, Vol. 43, No. 3, p. 103-112. 

Pettigrew, W. T., 2008: Potassium influences on yield and quality production for maize, wheat, 

soybean and cotton, Journal of Physiology Plantarum, Sweden, Vol. 133, pp. 

670-681. 

Philip. M., Hauser and Otis Dudley Duncan., 1959: Overview and Conclusions, in Philip M., 

Hauser and Otis Dudley Duncan (Eds.), the Study of Population, Chicago: The 

University of Chicago Press, pp. 2-3. 



98 
 

Ramamoorthy, B. and Bajaj, J. C., 1969: Fertility Map of India, Indian Agricultural Research 

Institute, New Delhi, pp. 2-6. 

Sanchez, P. A., 1976: Properties and management of soils in the Tropics, John Wiley and Sons, 

Inc., New York, USA, p. 618. 

Schachtman, D. P., Reid, R. J. and Ayling, M. S., 1998: Phosphorus Uptake by Plant: From 

Soil to Cell, Plant Physiology, United States, Vol. 116 (2), pp. 447-453. 

Shapiro, C. A, Charles, S., Wortmann, Rhae, A. Drijber., Martha, M., Tim, M. Shaver., 

Richard, B. Ferguson., 2013: Soil organic carbon: the value to soil properties, 

Journal of Soil and Water Conservation, United States, Vol. 68, No. 5, pp. 

129A-134A. 

Singh, A. L and Chaudhari, V., 1996: Interaction of sulphur with phosphorus and potassium 

in groundnut nutrition in calcareous soil, Indian Journal of Plant Physiology, 

United States, New Series, Vol. 1, pp. 21-27.  

Singh, A. L, Chaudhari. V, Koradia, V. G. and Zala, P. V., 1995: Effect of excess irrigation 

and iron and sulphur fertilizers on the chlorosis, dry matter production, yield 

and nutrient uptake by groundnut in calcareous soil, Agrochimica, Pisa, Italy, 

Vol. 39, pp. 184-198. 

Singh, A. L., Joshi, Y. C, Chaudhari, V and Zala, P. V., 1990: Effect of different sources of 

iron and sulphur on leaf chlorosis nutrient uptake and yield of groundnut, 

Fertilizer Research, New Delhi, India, Vol. 24, pp. 85-96. 

Singh, J & Dhillon, S. S., 2005: Agricultural Geography, Tata McGraw-Hill Publishing 

Company Limited, New Delhi, 3rd Edition, pp. 156-157. 

Singh, S. P., Singh, S., Kumar, A and Kumar, R., 2018: Soil fertility evaluation for 

macronutrients using Parkers Nutrient Index approach in some soils of 

Varanasi District of Eastern Uttar Pradesh, India, International journal of pure 

& applied Bioscience, Kota, Rajasthan, Vol. 6, No. 5, pp. 542-548.  

Theodorou, M. E. and Plaxton, W. C., 1993: Metabolic adaptations of plant respiration to 

nutritional phosphate deprivation, Plant Physiology, United States, Vol. 101 

(2), pp. 339-344. 

Thomas, G. W., 2006: pH in Lal, Encyclopedia of Social Science, Taylor & Francis. 

Tognetti, V. B; Matias D. Zurbriggen; Eligio N. Morandi; Maria F. Fillat; Estela M. Valle; 

Mohammad R. Hjirezaei and Nestor. C., 2007: Enhanced plant tolerance to iron 

starvation by functional substitution of chloroplast ferredoxin with bacterial 



99 
 

flavodoxin, Proceedings of the National Academy of Sciences, USA, Vol. 104, 

No. 27, pp. 11495-11500. 

Vose, P. B., 1982: Iron Nutrition in Plants: A world overview, Journal of Plant Nutrition, 

United States, Vol. 5, No. 7, pp. 233-249. 

Wang, M. Zheng., Q. Shen, Q. and Guo, S., 2013: The Critical Role of Potassium in Plant 

Stress Response, International Journal of Molecular Sciences, Switzerland, Vol. 

14, pp. 7370-7390.   

Water Resources Development Directorate (WRDD): Jalsampad Bhawan, Government of 

West Bengal, Karnojora, Uttar Dinajpur.  



100 

 

CHAPTER – 4 

 

ESTIMATION OF LAND POTENTIALITIES 

 

4.0 Introduction 

Scientific uses of land, its potentialities are very important. Potentialities of the land area used 

in specified ways or with particular management practices. Not only that, land evaluation is the 

process of estimating the potential of land for alternative kinds of use. These include productive 

uses, such as arable farming, livestock production, and forestry, together with uses that provide 

services or other benefits (Dent and Young, 1981). The main objectives of this chapter are to 

discuss the land evaluation for land capability and suitability of agricultural land in the district. 

 

4.1 Land evaluation 

Land evaluation is generally defined as “the measurement of land performance when used for 

a particular purpose, relating the execution and investigation of surveys and studies of 

landforms, soils, vegetation, climate and other characteristics of the land in order to identify 

and make an assessment of promising kinds of land use in terms applicable to the objectives of 

the evaluation” (FAO, 1976). The land evaluation procedure is involving interpretation of basic 

data to afford ratings of relative suitability of few socially and economically promising, 

physically thinkable land use alternatives (Brinkman and Smith 1973). The principal objective 

of the land evaluation is to select the optimum land use for each defined land unit taking into 

account both physical and socio-economic factors and conservation of environmental resources 

for future use. Detailed objectives vary considerably according to the principle and measure of 

the land evaluation (Sys, et al, 1991). Land evaluation result classifies and groups of the land 

based on their capability and suitability situation and it helps future improvement of the land 

for better land use potential by selecting suitable measures.  

 

4.1.1 Land capability 

Generally, Land Capability Classification (LCC) depicts the suitability of land for agriculture 

and other uses, wherein the land is categorised considering the number of soil characteristics, 

connected land structures and environmental influences viz, climate (Nema, et al, 1999). But 

land capability classification is a field investigation of soil properties, slope, degree of soil 

erosion and changing land use patterns which form the basis for future planning of soil 

conservation (Sharma, 1972). Land capability arrangement is a scientific assessment of the 
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physical characteristic of land, its inherent soil qualities and the farm administration practice. 

Land capability maps established on the local units thus surveyed delineate problematic and 

possible arable lands approachable to the use of bio-chemical processes and to fluctuating 

volumes of farm administration practices (Singh and Dhillon, 2005).  

 

4.1.1.1 Factors of land capability 

The land is the most important resource for mankind. According to Bouma (1996), soil quality 

as a particular attention of land characteristics values, which should be enhanced be mentioned 

to as FAO style land virtues such as workability and erodibility. He also highlighted that the 

soil quality is well-defined without reference to an exact land utilization type, discounting one 

of the important principles of the land evaluation approach. In the present study main factors 

namely; type of terrain, annual rainfall (mm), temperature (oC), irrigation area (%), drainage 

condition, predominant soil types, slope (degree), availability of soil nutrients (NPK) and 

availability soil moisture are selected for the measurement of land capability. The type of 

terrain is an important factor for land capability classification. There are two types of terrain 

character are found in the district. Out of 9 C.D. Blocks, 4 blocks namely Chopra, Islampur, 

Goalpokher-I and Goalpokher-II terrain character is slightly undulating and rest blocks have 

plain terrain character. Plain terrain character is suitable for crop production because modern 

agriculture inputs (irrigation, tractors and harvesters) are smoothly working on it. The average 

annual rainfall ranges from 2068.50 mm to 1453.12 mm and spans seven months (April to 

October). The areas of highest rainfall lie in the southern part (Kaliaganj Block-2068.50 mm) 

and lowest in the northern part (Goalpokher-I & Goalpokher-II- 1422.95 mm) of the district. 

Temperature modifies the local climate of a place. The average temperature values range from 

25.14oC to 26.60oC. These values are comparatively suitable for crops. The highest temperature 

is found in Karandighi Block (26.60oC) which is located in the central part of the district and 

the lowest is found in Raiganj Block with 25.14oC. Another important factor is irrigation. The 

main irrigation sources in the district are canals, shallow tube-wells, river lift etc. Canal 

irrigation is mainly found in two blocks namely Chopra and Kaliaganj. Block-wise highest 

irrigation area is found in Kaliaganj Block (covered 72.83 per cent) and the lowest is found in 

Goalpokher-II Block (covered 53.55 per cent of the total area). The drainage condition in the 

district is very well to moderate. These conditions are suitable for agriculture as well as crop 

production. Soil types come next to drainage. Soil type’s condition is old alluvium to new 

alluvium and most of the blocks namely Chopra, Islampur, Goalpokher-II, Karandighi, Raiganj 

and Itahar fall under the alluvium category. But two blocks namely Hemtabad and Kaliaganj 
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falls under the old alluvium category and only one block namely Goalpokher-I soil falls under 

new alluvium category. The slope is a very important factor for determining land capability 

classification because of the above 4o slopes. In the district, Chopra, Islampur and Goalpokher-

I Blocks land are sloppy. Sloppy slopes are dis-advantageous due to the increased erosive 

power and are not smoothly accessible for any agricultural activities. The rest of the blocks 

have a slope under 4 degree which is a comfort for farming activities. Available nutrients like 

total N ranges between 284.42 kg/ha to 413.80 kg/ha. But available P in the soil ranges between 

136 kg/ha to 235.60 kg/ha. The lowest is located in Goalpokher-I Block and the highest is 

found in Islampur Block. On the other hand, available K present in the soil ranging from 175.83 

kg/ha to 293.60 kg/ha in the district. Availability of soil moisture is most useful for land 

capability evaluation and management as it provides information about the amount of water 

present in soils and thus potential availability for crops subsequently the land capability for 

specific crops. In this way, the association of all the factors summarizes has helped to land 

capability classification of the district (figure 4.1).   

 

 

 

 

 

 

 

Figure 4.1 Factors of land capability classification. 

 

4.1.1.2 The USDA method of land capability 

The type of land capability classification is usually known as the USDA method of land 

classification. Actually, it was the soil conservation movement of the 1930s. The method was 

first noticeable by Hockensmith and Stele (1949). But a full explanation of the land capability 

arrangement was published in 1961 (Klingebiel and Montgomery). This scheme is based on 

the conception of limitations on land use forced by land quality. There are I to VIII classes for 

the land use classification and among of them Class I type of land, there are no limitations for 

cultivation while Class VIII several limitations are harsh. 
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Type of terrain, Slope (o), Irrigated area 
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Figure 4.2 USDA land classification: correlations connecting permanent land restrictions and safe land use. 

 Source: Hockensmith and Steele, 1949 

 

4.1.1.3 Construction of land capability classification 

In land capability classification three categories are recognized i.e. land capability class, 

capability subclasses and units. Land capability classes are represented by roman numerals and 

limitations on types of land use increasing from class I to class VIII. Construction of land 

capability classification as well as capability class, capability sub-classes, and capability units 

are presented in the table 4.1.  

Table 4.1 Represents construction of land capability classification. 

Capability class Capability subclass Capability unit Soil mapping units 

 

Arable 

land 

I -- -- -- 

 

II 

IIe, erosion  
IIw, wetness 

IIs, soil 

IIc, climate  

IIes, etc.  

 IIe-1 
 IIe-2 

 IIe-3 

 etc. 

P series 
Q series 

R series 

III -- -- -- 

IV -- -- -- 

Non-arable 

land 

V -- -- -- 

VI -- -- -- 

VII -- -- -- 

VII -- -- -- 

Source: Dent and Young, 1981 

Total capability classes are distributed into two broad categories: classes I to IV fall under 

arable (suited for cultivation) land but classes V to VIII under non-arable (not suitable for 

cultivation) (table 4.1). Not only that, classes I to IV can easily be thought of as very good, 

   Not suitable for uses excepting as indicated 
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good, moderate and marginal arable land and rest classes V to VIII, class V is unsuitable for 

agriculture, class VI can be managed under improved pasture, class VII is only appropriate for 

grazing and class VIII type is not used for commercial plant production. 

Capability sub-classes represented by alphabetical suffices i.e. indicate the type of 

limitations encountered within a class. Capability sub-classes are- 

                                             e = erosion hazard,   w = wetness or excess water,    

                                            s = soil factors such as stoniness and c = climatic limitations.  

Capability sub-classes are not only four in number, sometimes the number of capability sub-

classes have been increased. Under the capability lies the classification of sub-class under 

which lies the capability units. The unit has a small difference in the type of limitation and is 

appropriate for similar crops under similar farming sectors. It will be evident that altered types 

of soils may be grouped in a similar capability class if the level of limitation is constant. In this 

way, any differences among soil mapping components that are of no significance in 

management are removed by the grouping into capability units. Units are given by the Arabic 

numbers e.g. IIe-1, IIe-2 and IIe-3 etc. (Dent and Young, 1981).    

 

4.1.1.4 Limitations of each land capability classification 

The land capability classification method is a schematic representation of different types of 

land to produce on a long time basis. It is summing up of the suitability of land for its production 

function. But some lands have limitations for the growth of suitable crop production. These are 

discussed in table 4.2.  

 

4.1.1.5 Building fuzzy logic in capability 

a. Conventional and evaluation process 

As discussed earlier, land evaluation process mentioned in this study is according to the 

agricultural crop requirements. These conventional systems differ in the way a final land index 

or score is measured (table 4.3). The score is used to find out the land capability classes of the 

lands. In the study, eleven dependent variables are used as input variables i.e. type of terrain, 

annual rainfall (mm), monthly temperature (oC), irrigation area (%), drainage condition, soil 

types, slope (o), available nutrition status (NPK) and soil moisture which are important to the 

determination of land capability classes in the study area. 
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Table 4.2 Summary of limitations of each land capability class. 

Land 

capability class 

Broad 

groups 

Limitations of lands 

 

I 

S
u

it
a
b

le
 f

o
r
 c

u
lt

iv
a
ti

o
n

 

Very insufficient limitations and it is a very decent land which suitable 

for all crop production. Moderately sloping, easily workable soil and 

slightly acid soils. 

 

II 

Normally good land and moderate boundaries for use. The slope 

character is moderately sloping. 

 

III 

Simple limitations for crop production. Systematic crop cultivation is 

possible if provisions are made against the hazard. Slope character is 

may be steep. 

 

IV 

A very simple limitation for use and it is suitable for irregular cultivation. 

The slope situation may be steep. 

 

V 

N
o

t 
su

it
a

b
le

 f
o

r 
c
u

lt
iv

a
ti

o
n

 

This class land is not suitable for cultivation because of the absence of 

wetness, dryness and texture, etc. But there are insufficient restrictions 

on its use as grazing and forestry purpose.   

 

VI 

This type of land is not suitable for good farming. Because land may be 

very steep, dry, wet situation. Although, occasionally use for grazing and 

forestry purpose. 

 

VII 

The land is also not suitable for agriculture. Because land varying from 

steep to almost vertical slopes. Shallow soil, thrilling dryness, and 

wetness. It is also used for grazing and forest purposes.  

 

VIII 

A very bad situation such as very rough, wet and dry condition, etc. 

prevails on this land for its use in crop production. Not only that, it is 

used for limited wildlife preservation purposes. 

Source: Negi, 1983 

Table 4.3 The input variables and respective classes for land capability classes based on different factors. 

Different factors  Capability class and rating scale 

Class-I  Class-II Class-III Class-IV V-VIII 

Type of terrain  Plain Slightly Undulated -- -- -- 

Annual rainfall (mm) >1853.31 1636.13-1853.31 <1636.13 

 

-- -- 

Monthly temperature 
(oC) 

<25.63 25.63-26.12 >26.12 -- -- 

Irrigation area (%) >66.41 59.98-66.41 <59.98 -- -- 

Drainage Very well well Moderate -- -- 

Soil types New 

Alluvium 

Alluvium Old 

Alluvium 

-- -- 

Slope (o) <3.750453 3.750453-4.184757 4.184757 -- -- 

Nitrogen 
Available 

nutrition 

status 

>370.68 327.55-370.68 <327.55 -- -- 

Phosphorus >196.20 156.81-196.20 <156.81 -- -- 

Potassium <215.09 215.09-254.35 >254.35 -- -- 



106 

 

Soil moisture >79.61 70.18-79.61 <70.18 -- -- 

Source: Compiled by the researcher. 

b. From classical set theory to fuzzy set approach 

The fuzzy set (classical) theory originally proposed by Zadeh (1965), was developed to deal 

with clumsily defined expressions, classes e.g. ‘significant’ or ‘less significant’. The force of 

the fuzzy logic to become an appropriate tool for a societal researcher is capable to change the 

primary field statement classes like significant is ‘0’ and less significant is ‘10’. In the classical 

set theory manage this fact as an observation (X) either belongs to a set A or not: 

(𝒙 ∈  𝑨) or (𝒙 ∈ 𝑨 ) 

The similar membership function only takes two values i.e., 0 ((𝑥 ∈ 𝐴 )) and 10                                     

(𝑥 ∈ 𝐴). Not only that, the value A (𝑥) is represented as “degree of membership”. On the other 

hand “degree of belonging” can be represented as “membership function”. But the amount of 

belonging of a land capacity can be expressed ‘0’ and ‘10’. A ranst, as well as a fuzzy set A_X 

mapping from A to the unit interval (0, 10), is expressed as (Tang, et. al., 1996): 

(Ax ∈ 𝑨)  (A (x) ∈ [0, 10]) 

4.1.1.6 Input variable 

Different factors for land capability and having the degree of the spatial link are considered as 

the effort variables in fuzzy logic. All of these factors are not similarly relevant to the different 

places in the district. The measurement of capability of land spatially over the study area is 

done through three sets of variables such as (1) Soil profile characteristics (variables: soil 

texture, available nutrients status (NPK)); (2) Climate parameters (variables: annual rainfall 

and temperature); and (3) External parameters (variables: type of terrain, irrigation, drainage, 

slope and availability of soil moisture) which form the emphasis as the essential factors of land 

capability classification (Mandal, 1990; Dent and Young, 1981; Negi, 1983 and Mather, 1986). 

Considering the factors as previously examined in different studies in the different part of India 

and contrasting them with the scenario of the Uttar Dinajpur District is significant.  

The present study could finalize three main factors and its eleven sub-factors having a proper 

influence on land capability. Not only that, one suitable indicator for each factor (i.e. eleven 

variables) was used as the input variable for the fuzzy logic models. In the study, eleven 

dependent variables are used as input variables i.e. terrain character, temperature, annual 

rainfall, soil types, nutrition status (NPK), irrigated area, drainage condition, slope and 

availability soil moisture which are explanatory to the determination of capability classes in the 
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study area. Land qualities of each land unit in Uttar Dinajpur District are shown in table 4.4 

(Appendix IV). 

 

4.1.1.7 Assigning fuzzy membership functions 

Fuzzy membership gathering expresses the degree value of a variable, having the likelihood to 

influence the result of land capability class. In this study, a membership function has been 

assigned as ‘gauss’ (i.e. Gaussian) in MATLAB’s function editor input variables. In this way, 

the output variable has been assigned the ‘triangulation features’ (i.e. defuzzified) membership 

functions (figure 4.4). 

Input layers in fuzzy interface system for generating land capability map 
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Figure 4.3 Input layers in fuzzy logic of different variables. 

 

4.1.1.7.1 Initial rules to link input variables with the output results in a fuzzy model 

Selected factors for land capability and having the degree of the spatial link are considered as 

the effort variables in fuzzy logic. All of these factors are not similarly relevant to the different 

places in the district. Climate factors like; annual rainfall (mm) and temperature oC have been 

emphasis as the important factors of land capability classification. 
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Figure 4.4 Fuzzy membership functions of all input and output variables. 

 

Soil profile factors like; soil types, availability of soil moisture, availability of nutrients 

(NPK) and external factors like; types of terrain, slope (o), irrigated area (%), drainage 

condition (Mandal, 1990, Oluwatosin, et al, 2006 and Singh and Dhillon, 2005). Soil quality 

assessment can be made to help identify areas where problems occur, identify areas of special 

interest or compare land under different management systems. Not only that, soil quality data 

can be used by landed capability management choices (USDA, 2001). 

4.1.1.8 Fuzzy classes for the output variable 

The result of concluding land capability classification obtained using fuzzy logic is further 

disaggregated into three classes, namely ‘high capability, ‘medium capability’ and ‘low 

capability’ for land capability classification (figure 4.5). The extreme score will be very capable 

Note: All membership (11 variables +1final land capability output plots) plots are sereen 

printing features from MATLAB 17 Software. 
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land for agricultural purpose and the lowest scores will be the low capability land for farming 

purposes. 
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Source: Compiled by the researcher. 

Figure 4.5 Graphical representation of different variables used in a fuzzy editor for  

                          connecting inputs variables with output variables. 

 

     

  

Figure 4.6 Representation of the result of weight assigned as a different scale to the different  

                   variables. 
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The land capability of agriculture can be used as a point for land use choice-making. A 

possible classification of land capability for agriculture is shown in table 4.5. In this study, 

there has been entire liberty to set the output range in the fuzzy model for the proper output has 

to be used for better mapping and the fuzzy output was set to the range between 0 to 10. 

Table 4.5 The output variable and respective classes of land capability. 

Variables Low Capability Medium Capability High Capability Total 

Index of the  

land capability  

 

<3.33 

 

3.33-6.66 

 

>6.66 

 

3 Category 

Total area (ha) 48,082 226,866 39,052 3,14,000.00 

Percentage (%) 15.31 72.26 12.43 100.00 

Source: Computed values compiled by the researcher. 

 

i.  Region of low land capability  

The low capability class of land capability is in the district with a composite score of <3.33. 

This zone is determinate in the northern part of the district which accounts for 15.31 per cent 

of the total land area (figure 4.7). This category includes the block of Chopra with capability 

index (0.070596) and it’s considered limiting factors are slightly undulated, annual rainfall 

1761.1 mm, monthly temperature 26.23 oC, alluvium type soil; slope is above 4 degree, soil 

moisture 60.75 per cent which are not capable for properly agricultural use (mainly food grain 

crops). Not only that, this block constitutes the tea gardens, permanent pastures and other 

grazing land activities etc. But investment of huge capital, increased soil moisture continuous 

interval supply irrigation water can raise the capability index for grown the food grain crops. 

ii. Region of medium land capability  

Blocks having 3.33-6.66 land capability index (LCI) come under the category. It comprises the 

blocks of Islampur (3.970128), Goalpokher-I (6.426389), Goalpokher-II (4.584122), Raiganj 

(6.426389), Hemtabad (6.426389), Kaliaganj (5.827249) and Itahar (6.426389). In these blocks 

factors like soil moisture, sufficient amount of annual rainfall, suitable nutrition status, well 

drainage and slope condition below 4 degree are there which most affects the land capability 

index. The zone is located in the whole part of the district except northern and central part 

(figure 4.7) and this zone covers 72.26 per cent area of the district (table 4.5). 

iii.  Region of high land capability  

Only one block namely Karandighi come under this zone and the capability value having 6.33 

and above. The land capability index of this block is (8.746771). In this zone land capability 

index is high because type of terrain is plain, well drainage condition, alluvium type soil, 

suitable soil nutrition status and high soil moisture raising better crops production. Total 12.43 
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per cent area is under this zone of the district (table 4.5) and this zone is located in the central 

part of the district (figure 4.7).    

 

Figure 4.7 Land capability classification based on fuzzy logic in Uttar Dinajpur District. 

 

4.1.2 Land suitability 

Land suitability evaluation (LSE) is the method of assessing the suitability of land for a 

particular kind of use. These may be the most important kinds of land use (agricultural use). 

Each plant species requires exact soil and climate conditions for its optimal growth. In recent 

time agriculture demands more from the soil which is subjected to severe degradation through 

unsuitable management practices and use of chemical fertilizers and pesticides (Satish, 2010). 

But in the general term “Land Suitability Assessment” denotes to the examination of a certain 

part of land’s appropriateness to exact types of land use. This assessment includes many 

influences that straight or indirectly control the ability of this portion of land to host the land 

use below examination. Performing land suitability assessment and producing maps of land 

suitability for different land use types will facilitate in reaching maintainable cultivation 

(Vargahan, 2011). 
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Now-a-days growing demands for increasing food grain production could be met through a 

methodical survey of soils and evaluation of their potentials for a broad range of land use 

options and formulating the land use policy. Not only that, land suitability classification is the 

method of appraisal and grouping of exact types of land in terms of their absolute or virtual 

suitability for a particular kind of use. Land suitability evaluation and agricultural land use 

planning are very essential and are the basic information for the right decision making 

afterward (FAO, 1993). The procedure of land appropriateness examination involved the 

assessment and grouping of areas of land in terms of their capability for a defined purpose. 

Land suitability evaluation is the prediction of the possible capacity of the land unit for a given 

use without deterioration (Rosa and Diepen, 2002). Land suitability assessment can be carried 

out on the basis of Bio-physical limitations and socio-economic situations of an area (FAO, 

1976).  

The FAO framework to the land assessment was used in the present-day study to know the 

consequences of applying the detailed management to the land. Also employed was alternative 

technique using fuzzy logic (Chang and Burrough, 1987) to determine the measureable 

influence of land qualities on agricultural production in Uttar Dinajpur District. 

 

4.1.2.1 Recognition of evaluating criteria 

A total of 50 sample land units defined according to topography, climate, and soil, etc. were 

selected for this study. Each component plays an important role in finding suitable conditions 

for agricultural crops produced in the district. In the study, a total of ten main criteria have been 

considered for agricultural land suitability namely; altitude, slope, CEC, clay, sand, silt, pH, 

drainage, water availability, and workability. An altitude is an important criterion for finding 

the land suitable sites. In high altitudes region modern agricultural equipment is not easily used. 

The slope is the important thing for the land suitability criterion, because in steep slope it is not 

easy to reach for any farming activities. But on the plain surface, farming performance is 

smoothly accessible due to the less soil erosion and depth of upper soil layer is high. If climatic 

atmospheres are positive, modest slopes are possible to have the maximum production of crops. 

The steep slope does not provision deep soil. Soil erosion difficulties are severe 

(Chinglianmawi and Singh, 2016). The availability of nutrients has been assessed with regard 

to the cation exchange capacity (CEC), pH measured in soil. Soil pH is another very useful thing 

in land suitability evaluation as it provides information about the potentiality and solubility of 

essentials for crops consequently the soil suitability for agriculture. Sand, silt, and clay are the 

best indicators for land suitability due to their ratio in the soil. If in a land area percentage rate 
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of clay is high then the duration of water logging capacity of the soils is increasing. As a result, 

the non-water logging crops (jute, potato, maize, and wheat, etc.) cannot be properly grown. 

Oxygen availability has been assessed according to the drainage conditions. Water availability 

has been assessed according to efficient precipitation taking into account the loading capacity 

of the soil (Sinthurahat, 1992). Workability has been evaluated according to the texture, 

structure, moisture of the topsoil (0-20 cm). The value of these land qualities for each land unit 

is given in table 4.6 (Appendix IVa). 

Keeping in mind the goal and objectives, the first element focuses on establishing a set of 

criteria and the second is to assign ranks to the criteria and alternatives. The overall suitability 

of soil was determined based on the degree and the number of limitations for a particular unit. 

The final land suitability was based on the number and degree of limitation. This map is cross-

checked with the map of the land survey wings department of the district. Pre-field and post 

field ground truth verification for the thematic maps was cross-checked; updated and the final 

output was derived.  

 

4.1.2.2 Land suitability assessment method 

Generally, land suitability assessment is a multi-criteria problem, as the analysis of an 

evaluation problem concerning a number of parameters. Land suitability process can be 

summarized in a generic model as in the following function- 

                                       S = f (x1, x2 .........xn) 

                                                Where, ‘S’ is suitability level and  

                                                               x1, x2 .........xn are the different factors for suitability. 

The land suitability parametric element can be summarized in six steps as (figure 4.8) 

following the FAO framework for land evaluation. Two aspects are considered during this 

process. The first is the suitability score for each individual factor. After a score range is 

decided, a score can be assigned based on the attribute of a factor to reflect the suitability level. 

The coordinates of all the surveyed villages (will be mentioned as ‘sites’ in the following part 

of the study) were recorded with the help of a GPS handset for the purpose of plotting of the 

data with the GIS software platform (chapter I, figure 1.2). 

 

4.1.2.3 Land suitability parametric approach 

There are many assessment methods in land suitability mapping. But this work is interested in 

the parametric method i.e. can be summarized in six steps as in under (figure 4.8), following 
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the FAO framework for land evaluation (FAO, 1976). Land qualities of each land unit in Uttar 

Dinajpur District are shown in the table 4.6 (Appendix IVa). 

 

 

          1.  

 

   

          

         2. 

 

 

          3.  

 

          4.  

 

 

          5. 

 

 

          6. 

 

Figure 4.8 Flow chart of parametric approach procedure. 

 

4.1.2.4 Construction of land suitability classification 

Most of the plant varieties need water availability in soil, the average situation of soil texture, 

pH situation and having an optimum physical environment. Although selected plants may be 

found to progress under different soil and extreme agro-ecological condition, yet not wholly 

plants can raise on the parallel soil and under the parallel atmosphere (Mishra and Sahu, 1991).  

There are four categories of arrangement for land suitability in the FAO scheme; these are land 

suitability orders, classes, sub-classes and units (table 4.7). These suitability classes are 

measured distinctly for every kind of land use under consideration, with respect to all land 

mapping part in the investigation area (Dent and Young, 1981). The FAO land suitability 

classification system has four different categories of decreasing generalization which are 

recognized- 

Collecting needed data for calculation 

(Field work          Accurate judgments   Related literatures) 

 

 

Preparing tables of the aspects affecting land use 

(A table for each aspect contains a range of values and the 

equivalent ratings) 

Individual features suitability rating 

Individual factors weighting 

Calculating the final land suitability score for all aspects 

Assigning land suitability classes (each factor) based on the final 

score 
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Table 4.7 Structure of land suitability classifications. 

Categories 

(1) (2) (3) (4) 

Order Class Sub-class Unit 

 

S (Suitable) 

S1 S2m S2e-1 

S2 S2e S2e-2 

S3 S2me etc. 

S4 etc. - 

N (Not 

appropriate) 

N1 N1m, N1e, etc. Nil 

N2 - - 

NR (Not 

relevant) 

- - - 

Source: Dent and Young, 1981 

From the above discussion, it is observed that there are three orders, one is ‘S’ and another 

is ‘N’ which return the category of suitability (‘S’ for Suitability and ‘N’ for Unsuitability of 

the land) and third is ‘NR’ which is not relevant.  

 

1) Orders (Reflecting varieties of suitability) 

(‘S’ – Suitable land) 

Land on which continuous used of the category under thoughtfulness is expected to yield 

benefits that will validate the inputs without objectionable risk of damage to the land resource. 

(‘N’ – Not Suitable land) 

The land which has qualities that preclude continuous used for the kind under consideration 

which would create production, conservation problems requiring a stage of recurrent inputs 

unacceptable at the time of interpretation.   

 

2) Classes (Reflecting amounts of suitability within orders) 

There are many numbers of classes within each order. However, it has been recommended to 

use only 3 classes within order ‘S’ and 2 classes within the order ‘N’. Not only that, the class 

is represented by Arabic number in the sequence of decreasing suitability within the order and 

therefore reflects degrees of suitability within an order- i.e.  

                  S1- Highly suitable, S2- Moderately suitable, S3- Marginally suitable and 

                  N1- Generally unsuitable but potentially suitable,    N2- All times not suitable,  

                  NR- Lands which has not been assessed for a certain use. 

 

3) Suitability sub-classes (Reflecting kinds of limitation within classes) 

Suitability sub-classes indicate kinds of limitations, e.g. moisture deficiency, erosional hazard 

etc. there is no limit to the number of sub-classes symbols which may be employed in a 
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particular survey. The sub-class symbols indicate a different kind of limitations and use some 

lower case letter symbols. 

c- Climate,      a- Altitude,    t- Topographic limitation, 

  d- Drainage, e- Erosion hazard, m- Moisture availability, 

     f- Flood hazard, n- Nutrient availability, f- Soil fertility, etc. 

 

4) Suitability units (Reflecting negligible differences in essential management within sub-

classes) 

This refers to land suitability sub-classes which differ from each other in full aspects of their 

management requirements. This can signify the relative significance of land improvement 

works. It is indicated successively, e.g. S2d-1, S2d-2, etc. There is no border to the number of 

units familiar within a sub-class. 

 

4.1.2.5 Building fuzzy logic in suitability 

a. Conventional and evaluation process 

As discussed earlier, land evaluation process mentioned in this study is according to the 

agricultural crop requirements. These conventional systems differ in the way a final land index 

or score is measured (table 4.8). The score is used to find out the land suitability classes of the 

crops. 

 

b. From classical set theory to fuzzy set approach 

The fuzzy set theory proposed by Zadeh (1965), was developed to deal with clumsily defined 

expressions or classes (e.g. ‘significant’ or ‘less significant’). The strength of the fuzzy logic 

to become an suitable tool for a societal researcher is capable to change the principal field 

statement classes like significant is ‘0’ and less significant is ‘1’. In the standard set theory 

manage this fact as an observation (X) either belongs to a set A or not: 

(𝒙 ∈  𝑨) or (𝒙 ∈ 𝑨 ) 

The parallel membership function only takes two principles i.e., 0 ((𝑥 ∈  𝐴 )) and 1                                     

(𝑥 ∈ 𝐴). Not only that, the value A (𝑥) is characterized as “degree of membership”. On the 

other hand “degree of belonging” can be represented as “membership function”. However the 

degree of belonging of a land capacity can be expressed ‘0’ and ‘1’. A ranst, as well as a fuzzy 

set A_X mapping from A to the unit interval (0, 1), is communicated as (Tang, et al., 1996): 

                                                     (Ax ∈ 𝑨)  (A (x) ∈ [0, 1]) 
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4.1.2.6 Input variable 

Different factors for suitability and having the degree of the spatial link are considered as the 

effort variables in fuzzy logic. All of these factors are not similarly relevant to the different 

places in the district. Bio-physical factors such as soils, water availability, slope and altitude 

have been the emphasis as the important factors of land suitability classification. Biophysical 

factors tend to remain stable, unlike socio-economic factors that are affected by social, 

economic and political settings (Dent and Young, 1981; Trianta, et al, 2001). Land suitability 

contains the physical atmosphere like; soil pH, climate, relief, soils and hydrology (Tibbitts 

and Aubel, 1980). Considering the factors which have been earlier studied in different studies 

in the different portion of India and contrasting them with the scenario of the Uttar Dinajpur 

District, the present study could finalize ten factors having an appropriate influence on land 

suitability for paddy, wheat and potato cultivation. Not only that, one suitable indicator for 

each factor (i.e. ten variables) was used as the input variable for the fuzzy logic models (table 

4.8). 

Table 4.8 Agricultural land suitability based on land qualities. 

Factors 

(rooting depth 

0-20 cm) 

Suitability class and rating scale 

S1 S2 S3 N1 N2 

Altitude (m) <24 24-48 48-72 72-96 >96 

Slope (o) <2 2-4 4-6 6-8 >8 

Drainage <1 1-2 2-3 3-4 >4 

CEC >29 29-23 23-17 17-11 <11 

pH <5.8 - 5.8-6.3 - >6.3 

Sand (%) <29.5 29.5-37 37- 44.5 44.5-52 >52 

Silt (%) <28 28-33 33-38 38-43 >43 

Clay (%) <19.5 19.5-25 25-30.5 30.5-36 >36 

Water 

availability (%) 

>84 84-78 78-72 72-66 <66 

Workability <1 - 1-2 - >2 

Source: Compiled by the researcher. 

There are ten dependent variables which are used as input variables i.e. altitudes, slope, 

water availability, workability, drainage, CEC, clay, sand, silt and pH which are explanatory to 

the determination of suitability classes in the study.  

 

4.1.2.7 Fuzzy classes for the output variable 

The result of final land suitability classification obtained using fuzzy logic is further 

disaggregated into five classes, namely ‘very unsuitability’, ‘unsuitability’, ‘average’, 

‘suitability’, and ‘very suitability’ for land suitability. The highest score will be very suitable 

land for agricultural purpose and the lowest scores will be the very unsuitability land for 

agricultural purposes. 
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Input layers in fuzzy interface system for generating land suitability map 

                                        

                                   

                                  

                                                                               

Source: Prepared by the researcher based on land quality data. 

Figure 4.9 Different input layers in fuzzy logic of land suitability of different crops. 
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Source: Compiled by the researcher. 

Figure 4.10 Representation of the result of weight assigned as a different scale to the 

                           different variables (paddy). 

 

1) Land suitability for Paddy cultivation 

The land suitability of paddy can be used as a point for land use choice-making. A possible 

classification of land suitability for agriculture is shown in table 4.9. In this study, there has 

been entire liberty to set the output range in fuzzy model for the proper output and has to be 

used for better mapping and the fuzzy output was set to the range between 0 to 1. 

Table 4.9 The output variable and respective classes of paddy cultivation. 

Variables Very 

unsuitability 

Unsuitability Average Suitability Very 

suitability 

Total 

Index of 

suitability of 

paddy  

 

     <0.20 

 

0.20-0.40 

 

0.40-0.60 

 

0.60-0.80 

 

>0.80 

 

5 Category 

Total area (ha) 2,799.60 

 

37,242.80 

 

2,15,549.60 

 

57,626.00 

 

782.00 

 

3,14,000 

Percentage (%) 0.89 11.86 68.64 18.35 0.26 100.00 

Source: Computed values compiled by the researcher. 

 

4.1.2.8 Assigning fuzzy membership functions 

Fuzzy membership function expresses the degree value of a variable, having the likelihood to 

influence the result of suitability class. In this study, all the continuous input variables are 

assigned the ‘gauss’ (i.e. Gaussian) and discrete variables as ‘triangular’ Membership Function 

(MF) ((i.e. discrete input) in MATLAB’s function editor. In this way, the output variable has 

been assigned the ‘triangulation’ (i.e. defuzzified output) Membership Function (MF) (figure 

4.11). Same initial rules has been used for paddy, wheat and potato crops. 

 

                               SLP=WAV                                                          ALT=DRN 
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4.1.2.9 Initial rules to link inputs variables with the output results in a fuzzy model 

There are significant relations among inputs variables with the output variables for the quality 

of the outputs result from the fuzzy model.  
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Figure 4.11 Membership functions of each factor (all input and output variable). 

 

The fuzzy model depends on effective examination of the actual earth scenario into the 

model by the establishing associates between the inputs variable to the outputs variable with 

suitable rational statements. The suitable linking rules used in the study and its results are 

summarized in figure 4.12. 
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from MATLAB 17 Software. 
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Figure 4.12 Graphical representation of different variables used in the fuzzy editor for 

                          connecting inputs variables with output variables results by the researcher. 

 

Analyzing both table 4.9 and figure 4.13, the suitability of agriculture map resultant from 

multi-criteria evaluation has shown different classes for the degree of suitability which vary 

from very unsuitability to very suitability with recognized ranges. The whole Uttar Dinajpur 

District has been divided into five categories of land suitability for paddy cultivation and the 

major observations are through as under;    

 

i.  Very unsuitability zone for paddy cultivation 

Very unsuitability class of land suitability for paddy is in the district with a composite score of 

<0.20. This zone is determinate in the northern part and central part of the district. And another 

small zone situated in the south-eastern part of the district which accounts for 0.89 per cent of 

the total land area (table 4.9 & figure 4.13). This area is considered by the high degree of slope, 

soil pH is high, presence of high sand and water availability is less than 66 per cent etc. as a 
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result of which they are not suitable for paddy. Not only that, this zone constitutes the 

wastelands and is most suitable for pastoral activities. 

ii. Unsuitability zone for paddy cultivation 

Unsuitability class of land use has a composite score of 0.20-0.40 and it confined to 11.86 per 

cent of the total district (table 4.9). This category of land suitability zones is found mainly in 

two places, one zone in the northern part, central-eastern part and another zone confined in the 

southern-eastern part of the district located in between Hemtabad and Kaliaganj Block (figure 

4.13). The causes of unsuitability in this zone are presence of modest slope, soil pH moderately 

high, altitude comparatively high 72-96 m, slope 6-8o, groundwater resources are poor to 

negligible and clay less than 30 per cent, etc.  

iii.  Average suitability zone for paddy cultivation 

The average suitability class of paddy is found mainly in a narrow strip in the north-eastern 

part of the district. The composite score of this zone is 0.04-0.60 which accounts for 68.64 per 

cent (2,15,549.60 hectares i.e. the 1st position) of the total area (Uttar Dinajpur District). It is 

also found in southern and small patches in northern part where all ten factors of average 

conditions are present.  

iv.  Suitability zone for paddy cultivation 

Suitability class of paddy has a composite score of 0.60-0.80 and is confined to 18.35 per cent 

of agricultural land of the total district (table 4.9). This category of land is located in the central 

part of the district (figure 4.13) where availability of irrigation supply, sand and silt conditions 

are good, plain land area is there and lands are fertile. 

v. Very suitability zone for paddy cultivation 

The total area covered of the very suitability class of paddy is 782 hectares (table 4.9) i.e. 11.25 

per cent (figure 4.13) of the total study area. The composite score of the very suitability zone 

is >0.80 and located in southern part of the district. The conditions of all contributing factors 

are best for paddy cultivation.   

 

2) Land suitability for Wheat cultivation 

The land suitability of wheat can be used as a point for agricultural land use choice-making. A 

possible classification of land suitability for wheat is shown in table 4.10. In this study, there 

has been entire liberty to set the output range in fuzzy model for the proper output and has to 

be used for better mapping and the fuzzy output was set to the range between 0 to 1. 

 



126 

 

 

Figure 4.13 Paddy suitability map of Uttar Dinajpur District. 

 

  

Figure 4.14 Representation of the result of weight assigned as a different scale to the 

                           different variables (wheat). 

Table 4.10 The output variable and respective classes of wheat cultivation. 

Variables Very 

unsuitability 

Unsuitability Average Suitability Very 

suitability 

Total 

Index of  

suitability for 

wheat 

 

     <0.20 

 

0.20-0.40 

 

0.40-0.60 

 

0.60-0.80 

 

>0.80 

 

5 Category 

                               SLP=PH                                                          DRN=WAV 
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Total area (ha) 255.20 

 

1,30,013.6 

 

1,63,214 

 

19,602.8 

 

914.4 

 

3,14,000.00 

Percentage (%) 0.08 41.40 51.97 6.24 0.29 100.00 

Source: Computed values compiled by the researcher. 
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Figure 4.15 Graphical representation of different variables used in the fuzzy editor for 

                          connecting inputs variables with output variables results by the researcher. 

 

i. Very unsuitability zone for wheat cultivation 

Very unsuitability class for wheat cultivation in the district with a composite score of <0.20. 

This zone is located in the south-western part of the district. And another small zone situated 

in the southern part of the district which accounts for 0.08 per cent of the total land area (table 

4.10 & figure 4.16). This area is considered by the high degree of slope, soil pH is high and 

presence of high sand etc. as a result of which they are not suitable for wheat cultivation.  

ii. Unsuitability zone for wheat cultivation 

Unsuitability class of wheat has a composite score of 0.20-0.40 and it confined to 41.40 per 

cent of the total district (table 4.10). This wheat zones is found mainly in two places, one zone 

in the south-eastern part and another zone is confined in the northern part of the district (located 

in between Kaliaganj and Itahar Block (figure 4.16). The causes of unsuitability in this zone 

are presence of modest slope, soil pH moderately high, irrigation condition are poor to 

negligible and clay type soil, etc.  

iii. Average suitability zone for wheat cultivation 

The average suitability class of wheat cultivation is found mainly in a narrow strip in the north-

eastern part of the district. The composite score of this zone is 0.04-0.60 which accounts for 

51.97 per cent of the total study area. It is also found in Chopra, Goalpokher-I and Kaliaganj 

Block where all ten factors of average conditions are present.  

iv.  Suitability zone for wheat cultivation 

Suitability class of wheat ciltivation has a composite score of 0.60-0.80 and is confined to 6.24 

per cent of agricultural land of the total district (table 4.10). This category of land is located in 

the north-central part of the district (figure 4.16) due to availability of irrigation supply, 

situation of NPK medium to high, plain land etc. 
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Figure 4.16 Wheat suitability map of Uttar Dinajpur District. 

 

v. Very suitability zone for wheat cultivation 

The total area covered of the very suitability class of wheat is 914.4 hectares (table 4.10) i.e. 

0.29 per cent (figure 4.16) of the total study area. The composite score of the very suitability 

zone is >0.80 and it is located in Islampur, Goalpokher-II and Karandighi Block of the district. 

The conditions of all contributing factors are best for wheat cultivation.   

 

3) Land suitability for Potato cultivation 

The land suitability of potato cultivation can be used as a point for agricultural land use choice-

making. A possible classification of land suitability for potato is shown in table 4.11. In this 

study, there has been entire liberty to set the output range in fuzzy model for the proper output 

and has to be used for better mapping and the fuzzy output was set to the range between 0 to 

1. 
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Table 4.11 The output variable and respective classes of potato cultivation. 

Variables Very 

unsuitability 

Unsuitability Average Suitability Very 

suitability 

Total 

Index of the 

suitability for 

potato 

 

     <0.20 

 

0.20-0.40 

 

0.40-0.60 

 

0.60-0.80 

 

>0.80 

 

5 Category 

Total area (ha) 25,338.40 

 

1,04,398.00 

 

86,993.20 

 

65,291.20 

 

31,979.20 

 

3,14,000.00 

Percentage (%) 8.06 33.24 27.70 20.79 10.18 100.00 

Source: Computed values compiled by the researcher. 
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Figure 4.17 Graphical representation of different variables used in the fuzzy editor for 

                          connecting inputs variables with output variables results by the researcher. 

 

i. Very unsuitability zone for potato cultivation 

Very unsuitability land for potato is in the district with a composite score of <0.20. This zone 

is located in the south-eastern and south-western part of the district which accounts for 8.06 

(25,338.40 hectares) per cent of the total land area (table 4.11 & figure 4.18). This area is 

considered by the medium degree of slope, soil pH is high, presence of high sand in soil etc. as 

a result of which they are not suitable for potato cultivation.  

ii. Unsuitability zone for potato cultivation 

Potato unsuitability class has a composite score of 0.20-0.40 and it confined to 33.24 per cent 

(1,04,398.00 hectares) of the total district (table 4.11). This potato zones is found mainly in 

southern and central part and another small zone confined in the northern part of the district 

located in between Chopra and Islampur Block (figure 4.18). The causes of unsuitability in this 

zone are presence of modest slope, soil pH moderately high and irrigation facility are poor to 

negligible etc.  

iii.  Average suitability zone for potato cultivation 

The average suitability class of potato is found mainly in three blocks namely Goalpokher-II, 

Hemtabad and Itahar of the district. The composite score of this zone is 0.04-0.60 which 

accounts for 27.70 per cent (86,993.20 hectares) of the total area (Uttar Dinajpur District). In 

three blocks all ten factors of average conditions are present for potato suitable.  
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iv.  Suitability zone for potato cultivation 

Suitability class of potato land use has a composite score of 0.60-0.80 and is confined to 20.79 

per cent of agricultural land of the total district (table 4.11). This category of land is located in 

the north-central part (Chopra, Goalpokher-I & II and Hemtabad) of the district (figure 4.18) 

where availability of irrigation supply, suitable sand and silt conditions, plain land and fertile 

land are also there. So, as a vegetable crop, potato cultivation is spreading in vast area.   

 

 

Figure 4.18 Potato suitability map of Uttar Dinajpur District. 

 

v. Very suitability zone for potato cultivation 

The total area covered of the very suitability class of potato is 31,979.20 hectares (table 4.11) 

i.e. 10.18 per cent (figure 4.18) of the total study area. The composite score of the very 

suitability potato zone is >0.80 and located in Islampur, Goalpokher-II, south-eastern part of 

Hemtabad block, whole portion of Islampur Block of the district. The conditions of all 

contributing factors are best for potato cultivation.   
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4.2 Conclusion 

Now-a-days, the study exposed the importance of agriculture land suitability studies for taking 

up the appropriate crop which gives higher productivity. The application of the agricultural 

land capability and suitability fuzzy indicator technique is a hopeful way to carry out these 

responsibilities. It provides a chance for evaluation of the land capability and suitability of 

agricultural lands as a degree or grade of presentation while the lands are used for agricultural 

objectives. In this way, with the help of multifactor analysis, the final output land capability 

and suitability map for agricultural crops can be developed. Although, it is not possible to 

properly develop data of all region due to the lack of the data set. Hence, the present need of 

the district is to better carry out the agricultural and related activities with proper understanding 

of the level of capability and suitability and then proper management. This study clearly 

explains the methodology of land capability and suitability classification for agricultural land 

and the actual area and percentage distribution of each land category. Likewise low capability 

class is represented as 15.31 per cent of the district and medium capability class is represented 

in the area as 72.26 per cent. But the last category (high capability class) is represented the area 

as 12.43 per cent of the district. On the other hand, land suitability situation in very unsuitability 

class is represented in the area of 10.17 per cent and unsuitability of 30.77 per cent with 

different limitations. But average to very suitability for the agricultural area is about 59 per 

cent of the total area. In these zones (average, suitability and very suitability) all the indicators 

are best condition as well as for land use. On the basis of the study, it is observed that about 

59.40 per cent area is suitable for cultivation but present land use study discloses that about 

72.11 per cent area is acquiescent to cultivation. This gap indicates the wrong use of land and 

a very narrow scope for further expansion of area under cultivation.  

It is amazing that, in the statistical methods, the use of fuzzy logic set theory to define the 

soil survey data can play an important role to describe and generate the required numerical 

parameters. Not only that, the result of the fuzzy logic method is very important for further 

development of land use study. Specially, which portion of land suitable for what types of 

crops. As discussed earlier, in the study area total favourable factors as suitable for agriculture 

capability condition is between medium to high and suitability condition is average to very 

suitable land and covers maximum area in the district i.e. indicates the agricultural production 

have good prospects. 

 

 

 



134 

 

References 

A. Satish and K. V. Niranjana., 2010: Land suitability Studies for Major Crops in Pavagada 

Taluk, Karnataka using Remote Sensing and GIS Techniques, Indian Society of 

Remote Sensing (Springer), Dehradun, 38, pp. 143-144.   

B. Vargahan, F. Shahbazi and M. Hajrasouli., 2011: Quantitative and qualitative land 

suitability evaluation for maize cultivation in Ghobadlou region, Iran, Ozean 

Journal of Applied Sciences, Vol. 4, No. 1, ISSN 1943-2429.  

Bouma, J., 1996: Discussion of the paper by D. G. Rossiter, Geoderma, Netherlands, Vol. 72, 

Issue. 3-4, pp. 191-202. 

Brinkman, R and A. J. Smyth (editors)., 1973: Land evaluation for rural purposes, summary 

of an expert consultation, Publication 17, International Institute for Land 

Reclamation and Improvement (ILRI), Wageningen, Netherlands, pp. 51-52.  

Census of India (2011): Government of India. 

Chang, L and Burrough, P. A., 1987: Fuzzy reasoning: a new quantitative aid for land 

evaluation, soil survey, Land evaluation, vol. 7, pp. 69-80. 

Chinglianmawi and Singh, P., 2016: Land Suitability Analysis and Evaluation for Tropical 

Fruits Production in Churachandpur District, Manipur, Practising Geographer, 

Kolkata, Vol. 20, No. 2, pp. 31-56. 

Dent. D. and Young, A., 1981: Soil survey and land evaluation, George Allen & Unwin 

Limited, London, pp. 132-133 & 141-142. 

De La Rosa, D. and Van Diepen, C. A., 2002: Qualitative and Quantitative Land Evaluation, 

In W. Verheye (Ed.), Land Use and Land Cover, Encyclopaedia of Life Support 

System (EOLSS-UNESCO), Oxford, UK, Eolss Publishers. 

FAO, 1976: A Framework for Land Evaluation, FAO Soils Bulletin, Vol. 52, FAO, Rome, p. 

79. 

FAO, 1976: A Framework for Land Evaluation, FAO Soils Bulletin, Vol. 32, Rome, Italy, pp. 

72-73. 

FAO, 1993: Guideline for Land Use Planning: FAO Development Series I, Vol. 8 (96): Food 

and Agriculture Organization of the United Nations, Rome, pp. 30-37. 

Hockensmith, R. D and Steele, J. G., 1949: Recent trends in the use of land capability 

classification, Proceedings Soil Science Society of America, Wisconsin, Vol. 14, pp. 383-388. 

Klingebiel, A. A and Montgomery, P. H., 1961: Land capability classification, Soil 

conservation service, U. S. Department of Agriculture, Agricultural Hand Book no. 

210, pp. 2-12. 



135 

 

Mishra, A. and Sahu, G. C., 1991: Sisal-the strongest vegetable fiber crop, Orissa review. 

Mandal, R. B., 1990: Land utilization: Theory and practice, Concept Publishing Company, 

New Delhi, pp. 200-201. 

Mather, A. S., 1986: Land Use, Longman, London and New York, pp. 213-214. 

Negi, S. S., 1983: Soil conservation, Published by Bishen Singh Mahendra Pal Singh, Dehra 

Dun, pp. 17 & 22-33. 

Nema, K. M and Gupta, S. K., 1999: Optimization of the regional hazardous waste 

management system: an improved formulation, Waste Management, United 

Kingdom, Vol. 19, Issues 7-8, pp. 441-451. 

Oluwatosn, G. A; Adeyolanu, O. D; Ogunkunle, A. O and Idowu, O. J., 2006: From land 

capability classification to soil quality: An assessment, Tropical and Subtropical 

Agro ecosystems, Mexico, Vol. 6, pp. 49-55. 

Sharma, H. S., 1972: Land capability classification of the lower Chambal valley, Symposium 

on land use in developing countries, 21st IGC, Aligarh, pp. 173-179. 

Singh, J and Dhillon, S. S., 2005: Agricultural Geography, Tata McGraw-Hill Publication 

Company Limited, New Delhi, pp. 399-400. 

Sinthurahat, S., 1992: Elaboration of a land evaluation model for rubber cultivation in 

peninsular Thailand, Ph. D thesis, University of gent, Belgium, pp. 261-262. 

Sys, C; Ranst, E. V and Debaveye, I. J., 1991: Land evaluation: Principles in land evaluation 

and crop production calculations, Agricultural Publication 7, Belgium, pp. 9-10. 

Tibbitts C. C. and Auble James., 1980: Groundwater resources investigation, Report prepared 

by US Geological Survey and Yemen Arab Republic. 

Triantafillis, J., Ward, W. T., & McBratney, A. B., 2001: Land suitability Assessment in the 

Namio Valley of Australia Using a Continuous Model, Journal of Soil Research, 

Amsterdam, Vol. 39, pp. 273-290.  

USDA, 2001: Guidelines for soil quality assessment in conservation planning, USDA, Natural 

Resources Conservation Service, Soil Quality Institute, Washington D. C, pp. 23-

34. 

Zadeh, L. A., 1965: Fuzzy Sets: information and control, Vol. 8, pp. 338-353. 



136 

 

CHAPTER – 5 

 

AGRICULTURAL INOVATION AND THEIR POTENTIALITIES 

 

5.0 Introduction  

Agricultural innovation ingredient may be considered for the regionalization of agriculture. 

These ingredients may be categorised into two broad categories, viz. inputs and outputs. Input 

elements are those indicators that are required for crop production. These are the intensity of 

irrigation, HYV seeds, chemicalization, mechanization, and crop productivity etc. (Halder and 

Das, 2010). The first three are the major indicators of increasing agricultural production. These 

three are called the trio of basic inputs which may be considered as push factors of agricultural 

developments. The intensity of mechanization and crop productivity are the output ingredients 

and these are considered as independent variables. Crop productivity has been considered to 

delineate the level of agricultural development. 

 

5.0.1 Different inputs variable for agricultural development 

i. Irrigation  

Irrigation is one of the best essential input ingredients in Uttar Dinajpur District because rainfall 

is uncertain, unreliable and erratic in nature. In the district, only one-third of the total cropped 

area is under different types of irrigation.  It helps grow agricultural crops, maintain landscapes, 

re-vegetate disturbed soils in dry areas and during periods of less than average rainfall. 

ii. HYV seeds  

The use of HYV seeds in the agricultural field is considered to be the basic input ingredient for 

conquering higher productivity. According to Khullar (2008) “The yielding variety of seeds 

are most important input of agricultural production under the green revolution technology. 

Their chief characteristic is improved responsiveness to viscose fertilizers, which helps twofold 

cropping. The high yielding variety (HYV) seeds were perhaps the particular most essential 

input in the Indian Green Revolution (IGR)”.     

iii. Chemicalization 

Chemicalization means trends of chemical fertilizers and pesticides used for better productivity 

in the agricultural sector. It is the third important input ingredient, which is rapidly used for 

increasing yield rate. It has been noticed that about 60 per cent growth in agricultural 

production can be achieved by applying chemical fertilizers in the district (PAO, Uttar 

Dinajpur). 
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5.0.2 Different outputs variable for agricultural development  

iv. Mechanization  

Mechanization means the use of improved machinery for agriculture practices like the density 

of threshers, tractors etc. Mechanised agriculture is the process of using agricultural machinery 

to mechanise the work of agricultural. In modern times, agricultural developments depend on 

the mechanization because it makes agricultural fields in short time and powered machinery 

has replaced many farm jobs formerly carried out by manual labour.  

v. Crop productivity 

Crop productivity is measured as the ratio of agricultural outputs to agricultural inputs. Aside 

from providing more food, increasing the productivity of farms affects the region’s prospects 

for growth and competitiveness of the agricultural market, income distribution and savings and 

labour migration. The level of agricultural productivity means the amount to which the 

economic, cultural, technical and organizational as well as governmental variables are capable 

to exploit the abiotic properties of the area for agronomic production (Singh, 1979). 

 

5.1 Traditional method of agriculture  

Agriculture is the primary occupation of a large part of the working population of Uttar 

Dinajpur District. Traditional farming is done according to the ancient crop production system 

and the original type of agriculture as it has been practiced for thousands of years in the district. 

Traditional farming is very similar to organic farming where the farmer has a mixed farm of 

livestock, fruits and crops. Uttar Dinajpur District is a really agriculturally back-ward district 

of West Bengal, because there are many systems in ordinary use which are for more 

complicated. For instance, there may be rows of the crop, side by side, as noticed during the 

field study. The farmers interested to traditional method, because improper drying of seeds 

reduced their viability to the extent that they might lose their ability to germinate, traditional 

systems of cultivation practices are well adapted to the environmental condition and traditional 

knowledge of indigenous communities growing cereals and other agricultural crops have 

enabled them to maintain an ecological balance. Lastly, the land plots are small of the farmers. 

They can easily plough with bullocks but the tractor and harvester cannot move on the small 

plots easily. So, they are interested in the traditional method used in their agriculture fields. 

The percentage of the traditional and modern method of agriculture in Uttar Dinajpur District 

is presented in table 5.1. 
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Table 5.1 Method used in the agricultural sector of Uttar Dinajpur District. 

Sl. No. Methods use No. of households % of the households 

1 Traditional 154 42.78 

2 Modern 112 31.11 

3 Both (Traditional+Modern) 94 26.11 

Uttar 

Dinajpur 

All methods 360 100.00 

Source: Based on the households survey of 360 respondents. 

 

Table 5.1 shows the use of methods of the agricultural system at farming practiced in Uttar 

Dinajpur District. Most of the farmers use (42.7 per cent) the traditional method of agricultural 

instruments and only 31.11 per cent of the total farmers in the study area used modern method 

of agricultural instruments in their agricultural sector. 26.11 per cent of the total farmers have 

used both the methods (Traditional and Modern) in the district. So, it is clear from the above 

table that, most of the farmers are not introducing the modern system of agricultural instrument, 

and mostly use the traditional method in their agricultural sector in the district. Because their 

per capita income is low and they cannot afford to take advantages of modern technology. 

 

5.2 Mechanization in agriculture 

Mechanization stands for modernization. The traditional method of farming is not compatible 

with the modern farming system. That is why sufficient farm machinery is required to utilize 

these factors to get higher productivity. In the study area, farmers are still practice traditional 

farming mainly for unavailable modern agricultural inputs. But in recent times (2005-06), 

farmers are aware of improving productivity because of which they use modern instruments in 

the agricultural field. In the traditional method, farmers use ordinarily local wooden plough, 

harrow, weeding hook, sickle basket etc. in agriculture. The plough and harrows are pulled by 

the bullocks for preparing the field along with plough. A weeding process on water logged 

paddy lands is performed especially by female labour. For this purpose of lifting water from 

wetlands and wells, high level of Baskets or Kurni with wooden Latha and rope are used. And 

the purpose of transportation of agricultural crops and goods, bullock driven wooden carts are 

used in the study area.  

The process of modernization involves identifying the proper subject matter areas and 

portentous appropriate technology interference. In the method of development, we should not 

lose sight of the different concerns confronting the agricultural sector, which dominance the 

modernization procedure. The concerns are globalization, irrigated vs. rain fed agriculture, size 

of farm holdings, etc. Further, the concept of modernization to make the farmers and others 

concerned, the expansion system needs to be revamped with the farmer oriented approaches, 
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continuing privatisation of the service and use of the cyber extension. The hypothesis of 

modernization of Uttar Dinajpur is depicting in figure 5.1. 

 

 

 

 

                                                         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.1 Paradigm for modernization of Uttar Dinajpur agriculture. 

Source: Kannaiyan, 2001 

But now-a-days farmers can do easily the mechanization in the agricultural field and some 

changes in farm implements have occurred. They use the iron plough, iron-weeding wheels, 

electric, diesel and kerosene pump set for irrigation in this district. Recently for mechanization 

of agricultural goods government has supplied tractor, harvesters to the cultivators on either 

loan basis or subsidy. The use of tractors ploughing land is increasing day by day in all blocks 

of the district. The traditional indigenous farm has lack of efficiency but modern tools have 

brought efficiency in the agricultural sector. But fragmentation into small landholders may 

make mechanization inefficient, particularly the use of tractors and harvesters, because of the 

form and dimensions of the land. In Uttar Dinajpur District, mechanization in farming has been 

reduced because of the subdivision of agricultural fields; while farmers are using increasingly 

human and animal power. Most of the marginal and small farmers of the district used their own 
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labour and animal power when they cultivate, seeding and cutting the crops. When I 

interviewed the 360 farmers, 42 per cent of them answered that, “mechanization is reduced 

because of the small size of lands,” 36 per cent said that “mechanization is reduced because 

the cost is rising every day,” 22 per cent suggested changing the structure of mechanization to 

favour smaller implements, enlarging the properties and removing the hedges. It is difficult to 

use tractors because land areas are very small and tractors are not easily manoeuvrable.  

Modern farming tools and technology like tractors, harvesters, threshers and sprayers are 

also imperative for the successful cultivation of different HYV crops. These varieties, as stated 

at the outset, require elaborate arrangements of canal and tube well irrigation. Raising of the 

three or four crops from the same field within one year is possible only if modern technology 

and HYVs is available to the farmers. The traditional plough and bullock-carts are less efficient 

to finish the agricultural operations on time. Enormous machinery, like tractors, harvesters, 

sprayers, tillers and pumping sets, etc. are required for the timely operations of sowing, 

weeding, spraying and harvesting of crops. Not only that, mechanization of agriculture also 

helps in the judicious utilization of complementary inputs like irrigation water supply, chemical 

fertilizers, insecticides and pesticides. A farmer, having a tractor and blade terrace, manages to 

grade his field to a much better level in the course of time as compared to a farmer not having 

the similar sources of power and equipment at his disposal. Moreover, the proper grading and 

levelling of fields help in reducing water losses and economize on the labour required for 

irrigation.    

Table 5.2 Mechanical method used in the agricultural sector in Uttar Dinajpur District. 

Use Mechanization method No. of households % of the households 

Yes 189 52.50 

No 171 47.50 

Total 360 100.00 

Source: Based on households survey of 360 respondents. 

 

An examination of table 5.2 reveals that about 52.50 per cent of total farmers use 

mechanical technology in the district. They are using agricultural field tractors for the plough, 

harvesters for cutting the crops, sprayers for the spread of pesticides, pump set and sub-

marshible pump for good and adequate irrigation in marginal and small operational 

landholdings in the study area. But the rest (47.50 per cent) of total farmers use non-mechanical 

as well as traditional power. 
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5.2.1 Changing indicators of traditional to modern method in agriculture in Uttar 

Dinajpur District 

Many countries have been ahead of others in realizing the meaning of mechanization in 

agricultural sectors. No land can be properly irrigated unless water can be raised by electrically 

driven centrifugal pumps or diesel pump sets. No pesticides can be applied to the spray in 

agricultural fields except by means of mechanically operated sprayers. Soil moisture can’t be 

conserved except when the soil is ploughed deeply with the help of iron-made soil scratchers. 

Thus, it can be seen that a farmer has to create the use of iron-made apparatus and machines in 

one form for boosting his agricultural production. Nevertheless, many farmers go on to use 

age-old agriculture implements.  

As such, a reform in the system of land-use privileges and viable units of operation must 

be undertaken before considering mechanization. Traditional habits acquired by previous 

creation of farmers tend to survive although the general character of the rural landscape may 

have improved significantly (Singh, 1976). Finally, by changing the altitude of the 

conventional farmers towards the adoption of modern input and technique, the process of 

modernization in agriculture can be accelerated. At present, agriculture in Uttar Dinajpur 

District is well-matched to modernization, and agricultural farmers are already reacting in an 

economically logical way to their environment.  

Table 5.3 Indicators of traditional to modern agricultural systems in Uttar Dinajpur District. 

Sl. 

No. 

INDICATORS 

Traditional Modern 

1. Protected economy Marketplace economy 

2. Import based oriented Export based oriented 

3. Exploitative Farming Sustainable Farming 

4. Monoculture and crop 

concentration 

Farm Modification 

5. Use of Inorganic composts and 

chemical insecticides 

Use of Bio-fertilizers, Bio-pesticides and Bio 

control in agriculture 

6. Mostly male-Dominated Mostly women’s empowerment and 

emancipation 

7. Individualistic and unorganized This system organized into self-help groups and 

user groups 

8. Ignorance of post-harvest handling 

and value adding. 

Value addition 

9. Generally non-market oriented This system is based on commercialization and 

agribusiness. 

10. Normal choice and propagation 

through seed. 

Biotechnology and Transgenic for yield 

development. 

11. Old system like; Radio and print 

regime. 

Advanced system like; Computer and Computer 

regime. 

Source: Kannaiyan, 2001 
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But in recent time awareness levels or mechanization methods have increased among the 

district’s farmers because follow up the some important step taken by the local administration. 

These are; 

1. Regular basis discussion of the advantages of modernization with the farmers for the use 

of new technology in their agricultural practice. 

2. Supply of HYVs to the farmers for increasing their crop production (PAO, Uttar 

Dinajpur). 

3. To increase information and awareness between the farmers to increase the production 

and productivity of various crops. 

4. Due to the training programmes conducted by KVK on improved technologies related to 

the agriculture and allied fields benefited the cultivators in terms of increased crop 

production and improved farm income.  

5. The Kisan Call Centre (KCC) scheme is also implemented across the district for the new 

technology benefits of farmers (Office of the Deputy Directorate of Agriculture, 2017).  

 

5.2.3 Level of modernization in agriculture 

Agriculture mechanization means the use of modern mechanical devices for different 

agricultural practices. It increases agricultural productivity and avoids human drudgery. 

Mechanization of agriculture implies the use of tractors, harvesters, use of HYV seeds and 

many other farm operations. The apparatus of these technologies as indicators are, 

consequently, to be used for the measurement of the actual levels of agricultural modernization. 

Actually, agricultural modernization started in the district in early 1980 (PAO, Uttar Dinajpur), 

when the new agricultural instruments are available in the local market. The variation in 

natural, socio-economic and cultural in Uttar Dinajpur District exercise a critical and 

differential impact on the adoption of modern farm technology at individual farm level. It is 

right that the inequalities in the gains in individual farming due to imbalanced modernization 

have made the rich richer and poor poorer. Not only that, but the inequalities also depended on 

the degree of modernization which has generated social and political problems.  

For the actual degree of modernization in agriculture, the data on diagnostic techno-

chemical indicators of modern farm technology in the block was processed, tabulated and 

related to the corresponding district level values and the location quotients obtained. For this 

purpose, five farm implements factors for mechanization are considered. These are tractors per 

1,000 hectares of cultivated area, irrigation pump sets per 1,000 hectares, the area under High 

Yielding Varieties as a percentage to the total cropped area, use of chemical fertilizers in 



143 

 

kilograms per hectares of cropped area and thresher implements per 1,000 hectares. The five 

location quotients thus derived were summed up to arrive at the composite index level value of 

modernization in agriculture (Singh & Dhillon, 2005). The equation may be written as- 

CImo = 
𝐓𝐫𝐛

𝐓𝐫𝐝
  + 

𝐈𝐩𝐬𝐛

𝐈𝐩𝐬𝐝
 + 

𝐇𝐲𝐯𝐛

𝐇𝐲𝐯𝐝
 + 

𝐂𝐡𝐟𝐛

𝐂𝐡𝐟𝐝
 + 

𝐇𝐢𝐛

𝐇𝐢𝐝
 

Degree of modernization in agriculture = ƩLQs ̸ n x100 

                    Where, CImo = the composite index level of modernization in agriculture. 

                                     Tr = tractors per 1,000 hectares of cultivated area. 

                                     Ips = irrigation pump set used per 1,000 hectares of cultivated area. 

                                     Hyv = the area under HYVs as a percentage of the total cropper area. 

                                     Chf = use of chemical fertilizers in kg per hectare of the cropped area. 

                                     Hi = harvester used per hectare of the cropped area. 

                                       n = the number of factors of modern farm technology used in the  

             district. 

                                     b and d indicate the symbolize subscripts the enumeration unit (block)    

    and the whole region (district). 

From the above mentioned factors used for the modernization in agriculture of the district 

and their situation are presented in the table 5.4. 

Table 5.4 Actual nos. of each modernization elements in Uttar Dinajpur District. 

Name of the 

C.D. Blocks 

Tractor 

per 

1,000 ha 

Irrigation 

pump sets per 

1,000 ha 

HYV seeds 

area in (%)* 

Chemical fertilizer 

(NPK) per ha ** 

Harvester used 

per 1,000 ha 

Chopra 3 61 83.95 128 2 

Islampur 5 86 80.71 143 5 

Goalpokher-I 2 81 93.95 176 2 

Goalpokher-II 3 119 93.65 187 4 

Karandighi 5 126 96.63 255 6 

Raiganj 9 175 90.97 263 7 

Hemtabad 6 170 92.44 173 4 

Kaliyaganj 3 219 95.72 203 3 

Itahar 5 210 87.25 195 6 

Uttar 

Dinajpur 

4 138 91.24 191 4 

Source:  i. Office of the Deputy Director of Agriculture, Karnojora, Raiganj, Uttar Dinajpur 

               ii. * Office of the Bureau and Applied Economics & Statistics, Government of West Bengal,      

        Karnojora, Raiganj, Uttar Dinajpur 

                             iii. ** Block Development Office, Different Blocks, Uttar Dinajpur District. 

 

 

Composite Index level of modernization in agriculture for Karandighi Block discuss as under 

CImo =  
𝟓

𝟒
 + 

𝟏𝟐𝟔

𝟏𝟑𝟖
 + 

𝟔𝟗.𝟔𝟑

𝟗𝟏.𝟐𝟒
 + 

𝟐𝟔𝟑

𝟏𝟗𝟏
 + 

𝟕

𝟒
 

1.25 + 0.91 + 1.05 + 1.37 + 1.75 = 6.33 
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              Degree of modernization in agriculture =  
𝟔.𝟑𝟑

𝟓
 ×  100  

                                                                                  = 126.60 per cent. 

The final percentage values of different blocks giving the proper value of localization of 

agricultural modernization are given below. Hence, the percentage values (126.60 per cent) 

indicate the level of modernization in agriculture for the Block Karandighi. In the same process 

all modernization values for all blocks were calculated and represented in the table 5.5. 

Table 5.5 Composite index value in different blocks in Uttar Dinajpur District. 

Name of the C.D. Blocks Composite Index Value of Modernization (%) 

Chopra 65.65 

Islampur 94.80 

Goalpokher-I 70.80 

Goalpokher-II 92.20 

Karandighi 152.60 

Raiganj 126.60 

Hemtabad 112.80 

Kaliyaganj 103.80 

Itahar 120.00 

Uttar Dinajpur 100.00 

Source: Research’s calculation compiled from table 5.5 

 

From the table 5.5, it is revealed that majority of the blocks (five blocks) namely 

Karandighi, Raiganj, Hemtabad, Kaliyaganj and Itahar have been identified as above the 

district level modernization (100 per cent), and rest four blocks namely Chopra, Islampur, 

Goalpokher-I and Goalpokher-II are below it. The expected block patterns appear in figure 5.2 

and show the block to block variations in the availability of irrigation facility, size of 

operational holdings, farmer's education, infrastructural facility and many others. The pattern 

in the degree of modernization in agriculture and depictions of dissimilarity in the distribution 

has been classified into three broad categories. Modernization value less than 95 per cent 

indicate the low modernization in agriculture, 95-125 per cent indicates the medium 

modernization in agriculture and percentage value above 125 per cent indicates the high 

modernization in agriculture in the block and spread the new technologies with in the blocks. 

Table 5.6 Agriculture modernization zone of Uttar Dinajpur District. 

Index value (%) No. of C.D. Blocks Name of the C.D. Blocks 

<95 4 Chopra, Islampur, Goalpokher-I 

and Goalpokher-II 

95-125 3 Hemtabad, Kaliyaganj and Itahar 

>125 2 Karandighi and Raiganj 

Source: Compiled by the researcher based on table 5.5 

 

The distribution of low level of modernization in agriculture is observed in four blocks 

namely Chopra, Islampur, Goalpokher-I and Goalpokher-II. This zone is located in the 

Northern part of the district. Low modernization in agriculture corresponds directly to the 
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district patterns of not suitable crop areas, comparatively low irrigation facilities, modern 

technology easily not adopted, lack of credit system in agriculture and low per capita income 

of the farmers which is the main barrier for the use of new technology in agriculture.  

 

Figure 5.2 Level of agricultural modernization in Uttar Dinajpur District. 

 

These blocks' positions are far below the district average (100 per cent) of modernization. 

Medium modernization in agriculture is observed in three blocks namely Hemtabad (112.80 

per cent), Kaliyaganj (103.80 per cent) and Itahar (120.00 per cent) with the modernization 

index 95-125. Medium modernization in agriculture in these blocks corresponds closely to the 

small size of landholdings; irrigation intensity is below 50 per cent and low per capita income 

of the farmer’s households which is the main barrier shift from the traditional farm operations 

towards modernization in agriculture. This zone is located in the southern part of the district. 

The high distribution of modernization in agriculture is observed in two blocks namely 

Karandighi (126.60 per cent) and Raiganj (152.60 per cent). This zone lies in the central part 

of the district (figure 5.2). In these two blocks an integrated distribution of modern farm 

technology suggests that the spatial pattern of modernization levels are closely related to high 

irrigation intensity (more than 60 per cent irrigation intensity), big size of operational holdings 

(majority of farm size above five hectares), use of improved mechanical and biochemical 

techniques and high educational level of farm workers etc. 
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A) Land ploughing by bullock in Goalpokher-I block (traditional method) B) Land 

ploughing by power thriller in Kaliaganj block (modern method) C) Land ploughing by 

tractor in Raiganj block (modern method). 

          Plate 5.1 Mechanization in agricultural sector. 

 

5.2.4 Effects of Modernization in agricultural sector 

The modernization in agricultural sector helps to improved input materials. As a result, 

mechanical technology used increase day-to-day. Before 15-20 years ago (2001-02) cultivators 

depend mainly of plough and sometimes power triller for tillage the agricultural land but in 

recent time (2015-16) cultivators are using tractors. In irrigation sectors cultivators are using 

deep tube well and sub-marshals pump and for crop threshing they are easily using harvesters 

and threshers. Not only that, for modernization in agricultural sector huge amount of chemical 

fertilizers and pesticides used. Therefore, yield rate of most crops has increased (already 

discussed in chapter-3). 

However, agricultural debt and poverty make the use of basic and modern inputs hard to 

achieve. Not only that, sometimes modernization success will prove difficult due to the non-

availability of rainfall, low irrigation facility, the small size of landholdings, agricultural 

loaning facility too difficult and many others. On the other hand, there are a number of negative 

Step-I Step-II 

Step-III 

B
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factors that usually hamper the use of modern inputs. These are the structural conditions such 

as the system of land tenure; the traditional labour input pattern, the low educational level of 

farm workers, the poor maintenance service and difficult agricultural credit (Dhillon, et al, 

2005). 

 

    

    

A)  Paddy threshing by labour force (traditional method) B) Paddy threshing by manual 

machine  C) Paddy threshing by tractor  D) Paddy threshing by harvester (modern method). 

Plate 5.2 Mechanization in crop harvests. 

    

A) Irrigation water supply by pump set  B) Irrigation water supply by sub-mershal. 

Plate 5.3 Mechanization in irrigation system. 

Step-I Step-II 

Step-III Step-IV 

Pump Set Sub-marshal 

D C 

A B 

A B 
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5.3 Use of HYV seed in agriculture 

The issue of usage of HYV seeds, modern implements and its impacts on production/ 

productivity per hectare. These types of seeds are very fundamental input for introducing the 

new technology to crop production, propagation and multiplication. Introduction of High 

Yielding Varieties seeds (HYVs) is one of the important steps initiated for agricultural 

development in Uttar Dinajpur District. The farmers use HYVs seeds mainly short duration 

paddy has been introduced in the district since 1973-74 and wheat ‘Sonalika’, PBW-343 

varieties have been introduced in 1981-82 and maize HQPM1 and HQPM5 varieties have been 

introduced in 1995-96 (Office of the Deputy Directorate of Agriculture, Uttar Dinajpur). The 

amazing results of high yield variety in the other district and cultivators of this district finally 

convinced to adopt this new method. District seed farms are intended to multiply rapidly seeds 

of improved strains in order to make each block self-sufficient in the supply of HYV seeds. 

There is no doubt that most of the farmers in the district use more amount of HYV seeds in 

their farms. Because HYVs have certain advantages over the traditional varieties of crops 

which may be highlighted as under- 

a. HYVs have a shorter lifecycle and thereby enable the farmers to go for multiple 

cropping. For example, new seeds of paddy and wheat complete their lifecycle in 105-

115 days respectively. On the other hand, the traditional varieties of paddy and wheat 

take about 125-145 days respectively to harvest (farmer’s personal interview). 

b. HYV needs less water for superior yields. The yield per unit area is low. If it is 

measured in terms of water required per quintal of wheat or paddy, the new seeds have 

need of less water as compared to that of the traditional varieties. HYVs thus economize 

on water also as the crop remains in the field for a shorter stage. 

c. HYVs under optimal conditions require more labour per unit area and thus help in 

generating more employment. Previous to the introduction of HYVs, the farmers over 

parts of the district, particularly in the rainfed areas were exclusively dependent on the 

arrival of monsoon for the start of their agricultural performance. They used to remain 

unemployed through the months of the summer period after the harvest of Rabi crops. 

But now, the farmers and the dependent labourers get work in different agricultural 

operations throughout the year. 

d. HYVs is scaled impartial which means that other things being remaining equal, the 

large farmers and the tiny farmers are likely to get the production and profit in the same 

section. In other words, the new seeds are not biased towards the large or the tiny 

farmers. 
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e. The adoption of HYVs does not require any special skill and farmers of various socio-

economic and cultural backgrounds can adopt the new seeds easily. A minor adjustment 

in the sowing dates of wheat or paddy is required as HYVs need relatively cool 

temperatures at the time of sowing. For example, in the district, the time of wheat prior 

to the Green Revolution were in the third or last week of October when the day 

temperature used to be around 34oC, but now wheat is generally sown in the district not 

before the last week of November when the day temperature reads about 30o C and the 

night temperature falls around 17oC. The farmers have, however, very well adjusted 

their sowing and harvesting dates on the basis of their experience during the last twenty-

five years. In this regards the actual proportions of HYVs paddy area and total paddy 

area in Uttar Dinajpur District during 2015-16 are represented in the table 5.7. 

Table 5.7 Block-wise total paddy area and HYVs paddy area in Uttar Dinajpur District. 

(Area in hectare) 

Name of the C.D. 

Blocks 

No. of survey 

Households 

Total paddy 

area 

HYV paddy 

area 

% of HYV to total 

paddy area 

Chopra 

3
6

0
 H

o
u

se
h

o
ld

s 

18.75 14.45 77.06 

Islampur 27.18 15.35 56.47 

Goalpokher-I 13.85 09.48 68.44 

Goalpokher-II 14.56 10.38 71.29 

Karandighi 20.56 13.85 67.36 

Raiganj 19.83 15.60 78.66 

Hemtabad 23.20 14.92 64.31 

Kaliyaganj 21.35 14.68 68.75 

Itahar 15.95 11.95 74.92 

Uttar Dinajpur 175.23 120.66 68.85 

Source: Based on a household survey of 360 respondents. 
 

From the table 5.7, it is clear that the HYV paddy area in Uttar Dinajpur District is 68.85 

per cent of the total area under paddy cultivation on the basis of household’s survey in different 

blocks of the district. The block Raiganj recorded the highest proportion of area under HYV 

paddy that is 78.66 per cent of the total paddy area is devoted to HYV crops. And followed by 

the Chopra, Goalpokher-II, Itahar and Hemtabad Blocks with 77.06 per cent, 71.29 per cent, 

74.92 per cent and 68.75 per cent are of HYV paddy area respectively. It is observed during 

the time of field survey these block’s farmers used HYV seed of paddy namely Ranjit, Jaya, 

Biplav, Pankaj and Masuri, etc. The remaining four blocks namely; Islampur, Goalpokher-I, 

Karandighi and Kaliaganj Block adoption of HYV paddy by the cultivators are found to be 

low. It is a fact that the non-availability of HYV seed supply, irrigation problem is found in 

these blocks. The farmers of these block are more interested in the cultivation of traditional 

varieties of crops especially produce of cash crops like; jute, oil seeds, and turmeric, etc. But 

day-to-day farmers are growing their interest in HYVs crop production. Area covered by 
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different crops in different years of Uttar Dinajpur District is presented in the table 5.8 

(Appendix V).  

It can be observed from the table 5.8 that, the total area brought under HYV paddy in 1995-

96 was 49.06 thousand hectares and within 20 years total area of HYV paddy area which has 

increased about four times i.e. 181.10 thousand hectares in the year of 2015-16 in the district. 

The area of HYV wheat has also increased. HYV wheat area in 1995-96 was 17.05 thousand 

hectares which increased to 53.33 thousand hectares in 2015-16. HYV jute area in 1995-96 it 

was 5.25 thousand hectares and it is increased to 26.72 thousand hectares in 2015-16. It is 

because of the high amount use of chemical fertilizers per hectare crop area, availability of 

HYV seed supply from the Government offices and local markets, expansion of irrigation area 

by agri-irrigation department of the district. Available pesticides use in HYV crop area for the 

control of unwanted plants and kills the deleterious insecticides i.e. available in the local 

markets. Only the HYV pulses area has decreased. HYV pluses area in 1995-96 was 6.78 

thousand hectares which decreased to 6.37 thousand hectares in the district. Because HYV 

pulses are not profitable crops today and farmers are failure interest to the sapling pluses day-

by-day.   

 

5.3.1 Use of seeds  

Bradford and Cohn (1998) stated that the “Seeds area the connection between the past and the 

future. They contain the accumulated inherited materials of the past and the potential for its 

continuation in the future”. The seed has been a significant development in the reproduction 

and achievement of gymnosperm and angiosperm plants. The primary purpose of seeds is 

reproduction in which plants perpetuate themselves, mainly sexually. The seed is widely in the 

deliberate production of seeding, known as plant propagation. In the district farmers are really 

backward. They are not updated in their agricultural practices. The farmers are generally three 

types of seed uses, like; local, hybrid and vendors. To understand the use of seeds of these 

parameters the farmers were categorized and findings are represented in the table 5.9. 

Table 5.9 Block-wise percentage of different type seeds use in Uttar Dinajpur District. 

Name of the C.D. 

Blocks 

Local seed Hybrid seed Vendor 

seed 

Percentage share 

Chopra 36.84 42.10 21.05 8.15 

Islampur 44.45 48.14 7.41 11.58 

Goalpokher-I 59.37 28.12 12.51 13.73 

Goalpokher-II 44.45 38.89 16.67 7.72 

Karandighi 27.27 54.54 18.19 9.44 

Raiganj 37.93 41.38 27.59 12.44 

Hemtabad 51.61 51.16 3.23 13.30 
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Kaliyaganj 46.15 34.61 19.24 11.15 

Itahar 34.48 48.27 17.25 12.44 

Uttar Dinajpur 44.20 41.20 14.60 100.00 

Source: Based on a household survey of 233 respondents. 
 

The use of different types of HYV seed is measured in the household’s survey based on the 

respondent to the author’s query.   From the above table, it is found that the use of local seeds 

is comparatively high in Goalpokher-I Block, is about 59.37 per cent and poor in Karandighi 

Block (27.27 per cent).  Farmers are comparatively used (54.54 per cent) of HYV hybrid seeds 

in Karandighi Block and mostly low (28.12 per cent) in Goalpokher-I Block in the district. The 

highest percentages (Raiganj 27.59 per cent) of the farmers are used of vendor’s HYV seeds 

and 3.23 per cent (lowest) of the total farmers are used of vendor’s HYV seeds in Hemtabad 

Block. From the overall study of the district, only 41.20 per cent farmers have used HYV hybrid 

seeds and more than 44.00 per cent of the total farmers have used HYV local seeds in the 

district (table 5.11). It because non-availability of HYV seeds at the time of cropping season 

and farmers are not trained properly. Not only that, but low per capita income is also the most 

effective factor in the district’s farmers. But some minor per cent of farmers uses (14.60 per 

cent) vendors HYV seeds in the district. The factors can be identified as seeds outlay position 

in the district farmers.  

 

5.3.2 Seed outlet facilities 

The availability of seeds outlet facilities improves yield by prompting early emergence, 

vigorous growth and highest quality output in agricultural sectors. In this parameter contrast to 

the household’s survey data shown in the table 5.10. 

Table 5.10 Block-wise percentage of seed outlets in Uttar Dinajpur District. 

Name of the 

C.D. Blocks 

Percentage of households to the total 

Own Open market Certified Total 

Chopra 47.37 36.84 15.78 8.15 

Islampur 55.55 25.92 18.52 11.58 

Goalpokher-I 62.50 25.00 12.50 13.73 

Goalpokher-II 38.89 50.00 11.11 7.72 

Karandighi 45.45 22.73 31.82 9.44 

Raiganj 51.72 34.48 13.80 12.44 

Hemtabad 38.71 35.48 25.81 13.30 

Kaliyaganj 38.46 26.92 34.62 11.15 

Itahar 44.83 34.48 20.69 12.44 

Uttar Dinajpur 47.64 31.76 20.60 100.00 

Source: Based on a household survey of 233 respondents. 

 

    On the basis of these parameters, it is clear from table 5.10 that 47.64 per cent of the total 

farmers use their own HYV seeds in the different crop season. It is because most of the farmers 
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are less interested in the certified and vendors seed and during the crop seeding time the 

certified seeds are not available in the local market. They believe that the certified and open 

market seeds are not saved hybrid seeds to plant next year are that the seeds won’t “bread true”. 

On the other hand, there are 31.76 per cent and 20.60 per cent of the total farmers use open 

market seeds and certified seeds respectively. Farmers do not save seeds to plant so that they 

may not plant the same hybrid again. Purchasing seeds every year means that farmers can 

choose a different crop season. So, they purchase seeds that have been treated. Own seeds are 

pre-treated with a fungicide and purchasing new seed every year gives a farmer a lot more 

flexibility. The block-wise seed outlet of HYV seeds uses are average in Chopra block. The 

farmers are used own seeds is higher (62.50 per cent) in Goalpokher-I Block and lowest (38.46 

per cent) in Kaliyaganj Block in the district. On the other hand, more than 34.00 per cent of 

total farmers used certified vendor seeds in Hemtabad Block and lowest (11.11 per cent) in 

Goalpokher-II Block. The number of storages and their density in different blocks of Uttar 

Dinajpur District shows in the table 5.11. 

 

Table 5.11 Block-wise seed storage facility in Uttar Dinajpur District. 

(Seed storage/ 10,000 ha) 

Name of the C.D. Block Number of seed storage The density of seed storage 

Chopra 09 2.43 

Islampur 10 3.12 

Goalpokher-I 05 1.47 

Goalpokher-II 06 2.06 

Karandighi 09 2.43 

Raiganj 49 10.65 

Hemtabad 15 7.89 

Kaliyaganj 03 1.00 

Itahar 08 2.22 

Uttar Dinajpur 114 3.75 

Source: Directorate of agriculture marketing, Raiganj, Uttar Dinajpur. 

 

The table 5.11 shows the problems of seeds storage appearance in Kaliaganj Block. In this 

block, total three seed storages during the year 2015-16 and it is the lowest number in the 

district.  The maximum number of farmers can’t use seed storage’s seed for the next cropping 

time. On the other hand, 49 seed storage is found in Raiganj Block and it is the highest in the 

district. Seed storage density in Raiganj Block is 10.65 and in Hemtabad Block is 7.89 per 10 

thousand hectares and it is far from the district average density i.e. 3.75 per 10 thousand areas. 

This means that farmers are using their seeds for the next crop season easily. Remaining six 

blocks namely, Chopra 2.43, Islampur 3.12, Goalpokher-I 1.47, Goalpokher-II 2.06, 

Karandighi 2.43 and Itahar 2.22 have the seed storage density per 10 thousand areas in the 

district and it is far below the district’s average. Non-availability of seed storage is the major 
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problem in each block of the district. Lack of Government help is worse in this condition. 

Because farmers are less interested in using HYV seeds in different crop seasons. 

 

5.4 Introduction of chemical fertilizers 

For very basic and general terms, chemical fertilizer is a compound (Collection of ingredients) 

that has been chemically processed or refined to increase the potency of soil for normal plant 

growth. In the study area, farmers are the introduction of chemical fertilizer in the mid of 19th 

century (PAO, Uttar Dinajpur). In the early stage, agriculture has been practiced with wild 

seeds in shifting. But the last 15-20 years have witnessed some remarkable changes in use of 

chemical fertilizer in agriculture. Though, after irrigation, chemical fertilizer is the second most 

important input required for the successful cultivation of HYV. The recommended dose of 

chemical fertilizer for new seeds of paddy and wheat in terms of NPK in 90:45:45 kg per 

hectare i.e. 180 kg per hectare. But it is noticeable that the national average of NPK 

consumption is about 80 kg per hectare while in Punjab and Haryana the average consumption 

of chemical fertilizers used in per hectare is about 243 kg and 220 kg respectively 

(https://geographyandyou.com). With the passage of time, population and requirement of food 

have increased and sedentary subsistence agriculture has converted to the commercialization 

of crops to gain more profit in the agricultural sector. Before the 1960s, farmers depended 

almost entirely on their fertilizers or animal manures. The response of traditional varieties to 

chemical fertilizers is more in terms of vigorous vegetative growth which leads to pre-harvest 

lodging of the crop. The lodging of crops reduces the yield per unit area. But modernization in 

agricultural sectors, as well as industry with improvements in the manufacture of the 

commercial fertilizer industry has revolutionized more chemical fertilizing practices in 

agriculture. 

There are two types of fertilizers that are mainly used in Uttar Dinajpur District namely-  

i. Chemical fertilizer and  

          ii. Bio-fertilizer as well as organic fertilizers. 

 Chemical fertilizer used is most important for increasing crop production per hectare. About 

61 per cent of additional crop production is in the post green revolution period in the district. 

After the introduction of chemical fertilizers in the last few decades, farmers were happy to get 

increased yield in their agricultural field from the beginning. But now-a-days fertilizers started 

displaying ill-effects such as leaching out, polluting water, destroying micro-organisms, 

reducing the soil fertility and thus causing irreparable damage to the overall system in their 



154 

 

cropped areas. It is observed from the household survey farmers of the district normally used 

two types of fertilizers which is shown in the table 5.12. 

Table 5.12 Types of fertilizer used by the district farmers. 

TYPES OF FERTILIZERS 

Organic Fertilizers Inorganic (Chemical) Fertilizers 

These types of fertilizers are derived organically from 

animals (especially cow and buffalo) or vegetable 

matters. Naturally, occurring organic composts 

include manure, slurry, worm casting, peat, seaweed 

and humic acid, etc. 

These types of fertilizers are man-made 

formulations that can be formulated for different 

speeds of release. These are derived from adding 

altered chemicals like; Nitrogen (N2), Phosphorus 

(P2o5), Potassium (K2o), etc. 

Source: Researcher’s field observation. 

 

After 1960-61, the scientific management of farming, traditional methods replenishing soil 

fertility have been replaced by the huge use of chemical fertilizer. More increasing population 

pressure in the district and its primary terminator demands on food additive crops. In this 

situation, the apparition of the green revolution, the use of chemical fertilizer has been 

increasing very vastly in each block of the study area. The rate of chemical fertilizers per 

hectare of the cropped area increased from only 23.82 kg in 1990-91 to 75.31 kg in 2000-01 to 

112.50 kg in 2010-11 and to 139.68 kg in 2015-16 in the district. Still, the district is far behind 

the state average of 169 kg per ha in 2010-11 (Record as per District Statistical Hand Book). 

In the district’ farmers are randomly using chemical fertilizers from the mid of eighty in their 

agricultural sector. But many other farmers of the district used only bio-fertilizer to the product 

the crops. The use of organic manures (farmyard manure, compost, green manure, and cow 

dung) is the oldest and most widely practiced means of nutrient replenishment in the study 

area. But now green manuring is almost absent in the district. Prior to the 1960s, organic 

manures (especially cattle dung) were almost the only sources of soil and plant nutrition. But 

the proportion of cattle manure available for fertilizing purposes decreased from 50 per cent in 

the early 1980s to 40 per cent in the early 2000s. And about 10 per cent of the total farmers are 

using organic fertilizer in their agricultural land. In the district, the cow dung and other organic 

sources are a very limited and not proper technique of compost making. For these reasons, 

farmers ordinarily use chemical fertilizer without any detonating the soil fertility status. Table 

5.13 shows the percentage use of chemical and organic fertilizer in Uttar Dinajpur District. 

Table 5.13 Use of chemical and organic fertilizer (in percentage) of Uttar Dinajpur District. 

Chemical fertilizer use (%) Organic fertilizer use (%) Total (%) 

89.44 10.56 100.00 

Source: Based on derived from 360 respondents. 
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Chemical fertilizer was applied for the production of different types of crops like; paddy, 

wheat, maize, potato, jute and vegetables. The farmers of the district responded that the use of 

chemical fertilizers is able to increase the yield rates of the land. From the table 5.15, it is 

evident that 89.44 per cent of the total farmers of Uttar Dinajpur District are using chemical 

fertilizer. Because it is more effective and prompt work for plant growth as well as HYV seeds. 

The rest of the 10.56 per cent (38 farmer households) of the district farmers are using bio-

fertilizers. They are not introduced to chemical fertilizers and they do not know the good results 

in higher production.  

During the study period of about twenty-five years, the use of chemical fertilizers in the 

agricultural lands has been seen almost five and a half times increase. Mostly, the use of 

chemical fertilizer should be made in altered stages of growth of crops and till it matures. But 

in the district farmers use chemical fertilizers only once during the period of transplantation, 

weeding and distressing of the crops. It is not a scientific way and this practice fails to provide 

the required yield rate of crops. Year-wise consumption of chemical fertilizers like; Nitrogen 

(N), Phosphorus (P) and Potassium (K) and their trends in the district are presented in the table 

5.14 (Appendix Va). 

 

Figure 5.3 Changing trends of use of chemical fertilizer in Uttar Dinajpur District. 

 

The data reveals that the consumption of chemical fertilizers i.e. N2, P2O5, K2O in the 

district. The use of chemical fertilizer varies one year to another year of the district due to lack 

of farmer’s awareness, depend on the availability of fertilizers and economic instability. In 

1992-93 total chemical fertilizer nitrogen (N), Phosphorus (P2O5) and potassium (K2o) was 

only 10.80 thousand tonnes 5.70 thousand tonnes and 5.50 thousand tonnes respectively. It 

increased to 17.50 thousand tonnes 11.20 thousand tonnes and 7.60 thousand tonnes 

respectively during 2000-01. But it has again increased to 66.50 thousand tonnes, 29.60 
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thousand tonnes and 19.60 thousand tonnes in 2015-16. Total chemical fertilizer use increased 

from 22.00 thousand tonnes in 1992-93 to 115.70 thousand tonnes in 2015-16 overall the study 

period in the district. It indicates the tremendous rates of chemical fertilizers are used in 

agriculture sectors and thereby increase of the production and productivity per hectare. In the 

district, farmers are used different types of chemical fertilizers like; Urea, DAP, Potash, 

Phosphate, Sufala (10:26:26 and 10:15:15) and it had been available in the local market. 

However, the cost of these fertilizers is very high and the farmers are not able to buy the high 

cost of fertilizers. During the study period, Nitrogen (N) is the highest percentage consumption 

54.32 per cent, Phosphorus (P) is 27.08 per cent and Potassium (K) is 18.59 per cent used in 

the whole district. It will give more clear pictures about the crop-wise uses of NPK dosage 

kg/hectare in the district and it is considered in the table 5.15. 

 

Table 5.15 Crop-wise usage of average NPK dosage in Uttar Dinajpur District. 
(kg/ha) 

Name of the 

crops 

Nitrogen (N) 

 

Phosphorus 

(P2O5) 

Potassium 

(K2O) 

Total = 

(N+P2O5+K2O) 

Paddy 75.00 37.50 33.75 146.25 

Wheat 97.50 48.75 29.00 175.25 

Jute 60.00 32.50 23.75 116.25 

Maize 38.25 29.45 28.50 96.20 

Potato 78.70 35.80 45.00 159.50 

Mustard 70.00 31.25 28.75 130.00 

Source: Based on a household survey of 322 respondents. 

 

The average highest nitrogen and phosphorus used in wheat is 97.50 kg and 48.75 kg/ha 

crop area respectively in the district. But the highest potassium (45.00 kg/ha) used in the potato 

field and lowest potassium used in jute (23.75 kg/ha). Not only that, the highest 175.25 kg/ha 

NPK used also in wheat and lowest 96.20 kg/ha in a maize field in the district. More chemical 

fertilizers use depends on the various factors like; availability of irrigation system, farmer’s 

proper idea on usage of dosages of chemical fertilizer in different crops, transport facilities, 

availability of fertilizers selling outlets and proper transportation system. The use of chemical 

fertilizers plays a major role in pushing up agricultural production.  

The other important factors of fertilizer used depends on availability of fertilizers, 

availability of fertilizer depots and availability of transport facilities. The fertilizer contact was 

measured in the primary survey based on the household’s survey of 322 respondents to the 

author’s required questions (use chemical fertilizer) and rest are not use chemical fertilizer. 

The level of fertilizer contact considered five categorizes i.e. very simple (<2 km), simple (2-

4 km), medium (4-6 km), difficult (6-8 km) and very difficult (>8 km) are represented in the 

table 5.16. 
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Table 5.16 Block-wise fertilizers contact in Uttar Dinajpur District. 

Name of the 

C.D.  Blocks 

Percentage of the total households 

Very simple Simple Medium Difficult Very Difficult Total 

Chopra 8.82 32.35 47.05 5.89 5.89 100 

Islampur 13.15 26.31 44.73 13.15 2.63 100 

Goalpokher-I 5.88 23.53 38.23 20.59 11.76 100 

Goalpokher-II 9.68 29.03 48.39 6.45 6.45 100 

Karandighi - 33.33 30.55 25.00 11.11 100 

Raiganj 10.00 27.50 47.50 12.50 2.50 100 

Hemtabad 13.89 25.00 58.33 - 2.78 100 

Kaliaganj 5.40 35.13 48.64 2.70 8.11 100 

Itahar 13.89 27.78 33.33 19.44 5.55 100 

Uttar Dinajpur 9.00 28.88 44.09 11.80 6.21 100 

Source: Based on the households survey of 322 respondents. 

 

It is clear from the table 5.16 the fertilizers contact problems faced by the farmers in the 

different blocks of Uttar Dinajpur. It is observed that 29.41 per cent of farmers in Goalpokher-

I Block have very simple and simple fertilizers contact. It is also observed that 11.76 per cent 

of the block farmers have very difficult fertilizer contact. 41.67 per cent of the farmers in Itahar 

Block have very simple and simple fertilizer contact. It is the discussing matter that in 

Karandighi Block no farmers have very simple fertilizer contact. All over the block, it is the 

good situation in Raiganj Block only 2.50 per cent of the block farmers have very difficult 

fertilizer contact. About 37.88 per cent of the total farmers are access to the fertilizer contact 

very easily and easily in the district. 18.01 per cent of the total farmers of the district have 

difficult and very difficult fertilizers contact. So, farmers are not getting easily used of chemical 

fertilizer. Rest 44.09 per cent of the total district farmers have medium fertilizer contact. It is a 

fact that the district’s farmers are not satisfied to properly use of the chemical fertilizers to their 

agricultural fields. Because of per hectare crop production rate is far below to the other district 

of West Bengal. This analysis is unable to provide an insight regarding the fertilizer depot 

density. Fertilizer contact of the farmers depends on the distribution of the fertilizers depots. 

So, considered of the fertilizer’s outlets density in each block for the year 2015-16 shown in 

the table 5.17.  

Table 5.17 Block-wise fertilizers depot density of Uttar Dinajpur District. 

Name of the C.D. 

Blocks 

Number of 

Fertilizer depots 

Fertilizer depots/ 

‘000 hectares 

Chopra 132 3.51 

Islampur 139 4.21 

Goalpokher-I 161 4.64 

Goalpokher-II 96 3.21 

Karandighi 143 3.83 

Raiganj 278 5.97 

Hemtabad 137 7.18 

Kaliaganj 219 7.27 

Itahar 369 10.00 
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Uttar Dinajpur 1,674 5.48 

Source: Office of the Principal of Agriculture officer (PAO), Karnojora, Uttar Dinajpur. 

 

Among the 9 Blocks of Uttar Dinajpur District, the fertilizer depot density or fertilizer 

depots per thousand hectares are comparatively high in Itahar Block i.e. 10 fertilizer depots per 

thousand hectare area. The other three blocks namely; Raiganj, Hemtabad and Kaliaganj 

fertilizers depots density per thousand hectares are 5.97, 7.18 and 7.27 respectively and it is far 

high from the district average i.e. 5.48 per thousand hectares. Rest of the five blocks in the 

district namely; Chopra (3.51/’000 ha), Islampur (4.21/’000 ha), Goalpokher-I (4.64/’000 ha), 

Goalpokher-II (3.21/’000 ha) and Karandighi (3.83/’000 ha) fertilizer depots density are the 

far below of the district average. It may also be observed that in these five blocks farmers are 

cannot take easily their weighty fertilizers. So, they are not gaining proper crop production in 

per hectare area.   

 

5.4.1 Role of chemical fertilizers in yield rates 

The use of chemical fertilizers rapidly increased over the district from 1991-92 to 2015-16. 

Because of the modernization in agricultural sector by the farmers and population pressure, the 

agriculture is bound to increase the crop production which is not fulfilled without chemical 

fertilizers. However, the cost of chemical fertilizers is high and small and poor farmers are not 

able to pay the high cost. The use of chemical fertilizers and its effective change in per hectare 

production, actual plant growth characteristics and yield rate of paddy, wheat, maize, potato 

were considered in table 5.18. 

Table 5.18 Plant growth and yield rate change for using chemical fertilizer in 2017 

Usage of fertilizers Plant height (cm) Average yield rate kg/hectare 

Paddy Wheat Maize Potato Paddy Wheat Maize Potato 

50% cow dung 

+50% NPK 

65-70 60-65 160-170 35-40 2,550 2,500 4,600 25,500 

100% cow dung 60-65 55-60 150-155 30-35 2,400 2,450 4,450 24.000 

100% NPK 75-80 70-75 175-180 40-45 2,800 2,800 5,800 30,000 

100% bio-fertilizers 65-70 55-6- 165-170 35-40 2,450 2,500 4,400 26,000 

No Fertilizer 60-65 50-55 150-155 30-35 2,300 2,150 4,175 21,000 

Source: Researcher’s field survey report based on 450 crop plots results. 

 

The integration of chemical fertilizers (NPK) with cow dung increased the paddy, wheat, 

maize and potato plant heights to the same level as the height in response to the no fertilizer 

use and bio-fertilizer use. Application of 50 per cent cow dung and 50 per cent NPK resulted 
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in paddy and other crops plants that were as tall (paddy 65-70 cm, wheat 60-65 cm, maize160-

170 cm, and potato 35-40 cm) as those resulting from the lone NPK fertilizers application. On 

the other hand, fertilizer usage of 100 per cent cow dung use resulted in the same i.e. paddy 

and others crops plant heights (paddy 60-65 cm, wheat 55-60 cm, maize 150-155 cm and potato 

35-40 cm) as those resulting from the usage of 100 per cent NPK. But in yield rate of crops 

picture is application of 50 per cent cow dung and 50 per cent NPK resulted in paddy and other 

crops yield per hectare that were as increased (paddy 2,550 kg, wheat 2,500 kg, maize 4,600 

kg, and potato 25,500 kg) as those resulting from the lone NPK fertilizers application is paddy 

2,800 kg, wheat 2,800 kg, maize 5,800 kg and potato 30,000 kg per hectare (table 5.18). 

 

5.5 Use of pesticides and its effect on production and environment 

A vast majority of the population in Uttar Dinajpur District are engaged in agricultural and are, 

therefore, exposed to the pesticides used in agriculture. Pesticides have become an integral part 

of modern farming, with most crops receiving at least one and usually many more applications. 

In the district, as the value of a crop increases, so does the amount of pesticide used with 8 to 

10 applications per year being normal for some vegetables and fruits. Chemical pesticide use 

is connected with risk and humanoid health hazards if not handled correctly by the farmers. 

Improper handling and insecure spraying of the agrochemicals reason a high risk of health 

hazards reported in the earlier studies (Bag, 2000 and Gupta, 2004). Pesticides reduce attack 

by pests, sicknesses and weeds and contribute to advanced yields, improved quality and higher 

economic earnings. The use of pesticides is one of the most important contributors to increased 

agricultural production since the 1970s in the district. 

 

5.5.1 Pesticides usage in the district 

Pesticides are used to control a wide range of agricultural pests, diseases and weeds. They are 

also present in a number of veterinary products to control some of the ecto and endo parasites 

encountered in livestock farming. In the district, the farmers generally use two types of 

pesticides like; liquid and powder. There are many different types of pesticides on the markets 

today, but in the district’s most of the common pesticides are herbicides and insecticides, which 

manage unwanted plants and kill crops deleterious insects. Over the last decades, widespread 

use of pesticides has several benefits and also caused many problems in agriculture sectors as 

well as the environment. In the study area, the use of common pesticides in the agricultural 

field and their target organism are presented as in the table 5.19. 
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Table 5.19 Use of common pesticides and their target organisms in Uttar 

                                                   Dinajpur District. 

Types of pesticides Target organism Examples of active ingredients 

Bactericide Bacteria Matiram, Difolatan 

Fangicide Fungi Phenylamides, Dicarboxamides 

Harbicide Plants Atrazine, 2D-4D, Acifluorfen 

Insecticide Insects Dimethoate, Permethrin 

Source: Agricultural Pollution: Environmental Problems and Practical Solutions. 

 

Pesticides consumption in the district is medium, less than 1.8 kg per hectare against 16 kg 

per hectare in West Bengal. The production of pesticides started in the study area in 1970s with 

the establishment of a plant for the production of wheat. There has been steady growth in the 

production and use of pesticides in Uttar Dinajpur from 56 tonnes in 1970 which increased 216 

tonnes in 1990 and 562 tonnes in 2015. The farmers of the district are using started a vast 

amount of chemical pesticides in different crops after the 1990s. The pattern of pesticides used 

in the district is differing from the West Bengal. As can be seen in the table 5.20 in the district 

78 per cent of the total pesticides are used in insecticides, as against 75 per cent in West Bengal. 

And 9 per cent of the total pesticides are used in herbicides, 13 per cent of pesticides are used 

in fungicides and rest 2 per cent of pesticides are used on another purpose (PAO, Uttar Dinajpur 

District). 

Table 5.20 Percentage of pesticides usage pattern in Uttar 

                                                              Dinajpur District. 

Pattern of Pesticides % of Pesticides 

Insecticides 78.00 

Herbicides 9.00 

Fungicides 13.00 

Others 2.00 

Total 100.00 

Source: Office of the Principal of Agriculture Officer,  

                                                             Karnojora, Uttar Dinajpur. 

 

The main usage of pesticides in the district is for different crops namely; paddy (33.00 per 

cent), wheat (8.75 per cent), potato (21.20 per cent), maize (10.20 per cent), vegetables (24.80 

per cent) and others (2.05 per cent) (PAO, 2015). Pesticides are the compulsory inputs which 

are basically used in the production of HYV crops.  HYV crops are very responsive and 

responsible to be attacked by the insect and diseases against this pesticide are used. Pesticides 

are an important ingredient in agricultural sectors for disease-less crop production. In this 

situation, the block-wise percentage of pesticide usage of different crops is considered in the 

table 5.21. 
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Table 5.21 Crop-wise use of pesticides in Uttar Dinajpur District (2015-16). 

(figure in percentage) 

Name of the 

C.D.  Blocks 

Paddy Wheat Potato Maize Vegetable Others Total (%) 

Chopra 29.12 8.44 23.96 11.20 23.60 3.68 100 

Islampur 35.38 9.25 19.10 9.60 26.00 0.67 100 

Goalpokher-I 30.79 6.82 22.12 9.25 28.70 2.32 100 

Goalpokher-II 37.50 7.90 18.88 9.12 23.95 2.65 100 

Karandighi 28.52 8.76 17.36 10.13 32.70 2.53 100 

Raiganj 33.10 10.36 25.20 12.19 17.20 1.95 100 

Hemtabad 36.21 9.10 19.78 8.88 23.48 2.55 100 

Kaliaganj 30.66 9.80 20.26 9.06 26.78 1.87 100 

Itahar 34.74 8.32 24.14 12.37 20.79 0.23 100 

Uttar 

Dinajpur 

33.00 8.75 21.20 10.20 24.80 2.05 100 

Source: Office of the Deputy Director of Agriculture (Administration), Karnojora, Uttar Dinajpur District. 

 

A Block-wise comparison shows the pesticide use in paddy field is 37.50 per cent highest 

in Goalpokher-II Block and it is important that in four blocks namely, Islampur, Raiganj, 

Hemtabad and Itahar percentage of pesticides use is far higher than the district’s average. While 

the rest four blocks namely, Chopra, Goalpokher-I, Karandighi and Kaliaganj percentage of 

pesticides use far below the district average i.e. 33.00 per cent. The second highest percentage 

uses of pesticides are in vegetables. In the study area, block-wise percentage share of pesticides 

use is highest in Karandighi Block (32.70 per cent) and the lowest is in Raiganj Block (17.20 

per cent). Pesticides use is high in Karandighi Block because, in this block, the farmers produce 

the highest volume of vegetables per hectare in the district. So, farmers use more pesticides in 

vegetable fields. More than 50.00 per cent of pesticides are used of the district in paddy and 

vegetable fields. For this regards liquid pesticides are comparatively more used in the district. 

Different types of pesticide are used in Uttar Dinajpur District shown in the table 5.22.  

Table 5.22 Block-wise types of pesticides used in Uttar Dinajpur District. 

Name of the C.D. 

Blocks 

Liquid (%) Dust (%) Both (%) Total (%) 

Chopra 55.00 35.00 10.00 100.00 

Islampur 57.50 40.00 2.50 100.00 

Goalpokher-I 62.50 20.00 17.50 100.00 

Goalpokher-II 65.00 22.50 12.50 100.00 

Karandighi 45.00 40.00 15.00 100.00 

Raiganj 50.00 32.50 17.50 100.00 

Hemtabad 60.00 32.50 7.50 100.00 

Kaliaganj 50.00 30.00 20.00 100.00 

Itahar 67.50 25.00 12.50 100.00 

Uttar Dinajpur 56.16 30.41 13.43 100.00 

Source: Based on the households survey of 360 respondents. 

 

From table 5.22 it is clear that, most of the (56.16 per cent) farmers of the district use liquid 

pesticides in agricultural sector to protect the crops. Because liquid pesticides are more 

effective and give prompt result for the killing insecticides than dust pesticides. Not only that, 
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it is easy to use, coverage more cropped area and cost is lower than the dust pesticides. Only 

30.41 per cent of the total farmers have used dust pesticides in their crops and 13.43 per cent 

of total farmers have used both types of pesticides in the district. Dust pesticides are very costly 

pesticides and it is not available in the market at the time of requirement (cropping seasons). 

On the other hand, it works slowly and farmers are bound to use in the growing time as well as 

rainy days. Liquid pesticides are not sprayed on rainy days because it is washed due to rain.  

 

 5.5.2 Effect of pesticides on production 

Although earlier collectively referred to as pesticides, these chemical include herbicides, 

insecticides and fungicides. The use of pesticides plays a vital role in the control of weeds and 

pests, and together with the use of fertilizers. Now-a-days pesticides are important in modern 

intensive agriculture. Without pesticides use, it has been estimated, the cereal crop would fall 

by 24 per cent during the first year and by as much as 45 per cent in the third year (Royal 

commission on environmental pollution-1979). If pesticides were not used in Uttar Dinajpur 

agriculture system, crop lost would be about 21 per cent and amount as much as about Rs. 

1,930 lakhs (approximately) per annum (PAO, Uttar Dinajpur District).  

On the other side, the criticism of pesticides and their agricultural use have been focused at 

the chlorinated hydrocarbons such as DDT. Although attempts have been made to contract with 

the problems arising from DDT and other early pesticides, the use of farm chemicals static 

gives cause for some concern. Several insect pests develop resistance and increasing doses and 

new categories of chemicals are essential to achieve pest control. Side effects on harmless 

species and on adjoining areas result increasingly. As a result crop production declines day-by-

day. Because the usefulness species are demolished in the agrarian sector (Mather, 1986).  

 

5.5.2.1 Effect of pesticides on productivity in the District 

The primary advantage is the outcome of the pesticide’s effects in the straight gains expected 

from there uses. The effect of killing silk warms feeding on the crop brings the primary 

advantage of higher yields and better quality of cauliflower. The other benefits are the less 

immediate benefits which result from the primary benefits. There are various secondary 

benefits of pesticides in agricultural sectors. These are discussed below: 

 

a) Production increasing 

Remarkable advantages have been derived from the use of pesticides in the agricultural sector 

which the increasing per capita income of farmers. In the study area, total production in 2001 
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was 1393.60 thousand metric tonnes but it has increased in 2016 almost two-fold to 2090.80 

thousand metric tonnes. Pesticides have been an integral part of the process by reducing losses 

from the weeds, decreases and others. Not only that, an increase in production has been due to 

several factors including HYV seeds, fertilizers and the use of modern machinery. Lastly, it 

can be said easily that, the production of crop in the districts increases day to day. Increasing 

the structure of productivity in different crops in the district is shown in the table 5.23.  

 

Table 5.23 Growth of major crop production in Uttar Dinajpur District (2001-2016). 

(Production in ’000 metric tonnes) 

Years Foodgrains Oilseeds fibber miscellaneous Total crops 

2001 721.10 32.40 473.70 166.40 1393.60 

2002 699.30 29.70 642.20 125.70 1496.90 

2003 697.70 21.80 605.90 236.00 1561.40 

2004 821.20 32.30 700.40 172.30 1726.20 

2005 806.70 35.00 667.10 174.90 1683.70 

2006 827.50 27.80 673.50 172.00 1700.80 

2007 741.20 20.70 667.70 116.90 1546.50 

2008 846.00 25.80 631.70 255.60 1759.10 

2009 894.60 33.60 590.40 225.10 1743.70 

2010 849.60 42.80 564.70 291.90 1748.70 

2011 914.80 36.50 571.90 444.30 1967.75 

2012 893.50 34.90 611.70 437.70 1977.78 

2013 890.70 43.00 584.90 468.00 1986.60 

2014* 898.60 47.50 593.70 489.10 2028.90 

2015* 918.10 57.40 607.20 501.30 2084.40 

2016* 922.70 57.00 606.10 505.00 2090.80 

Source: i.* Directorate of Deputy Agriculture Officer, Karnojora, Uttar Dinajpur 

                        ii. Districts Statistical Hand Book, Bureau of Applied Economics and Statistics,      

               Government of West Bengal, Kolkata, 2001-2013. 

 

b) Crops disease control 

Insecticides are often the only practical path to control the insects which spread deadly diseases 

in crops. Disease control strategies are a must need for the proper growth of crops. 

c) Prevention of crop damage 

Pesticide powerfully saves crops damage. In general land, potato even under pool situation 

during the critical time warranted on effective and economical weed control practice to obstruct 

reduction in potato field due to weeds that range from 28 to 48 per cent (Behera and Singh, 

1999). Normally pesticides in the early stages of a crop establishment produces reduction in 

damage up to 40 per cent. However, herbicides provides together and economic and labour 

profit to the farmers. Now-a-days, pesticides are common features for profitable crops. Not 

only that, pesticides used in crop fields for higher production in per hectare area.      
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d) Increases food quality  

Pesticides on one side, conservation from insecticides and another side it gives us high quality 

of crops. High quality of crops gets high paddy in the market. Lewis, et al, (2005) discussed 

the nutritional of food in the US diet and decided that their high concentrations of anti-oxidants 

act as to guard against cancer and heart disease. 

  

5.5.2.2 Effect on environment 

In the agricultural system, pesticides are sprayed over a large area of land. In Uttar Dinajpur 

districts about 3,643 quintals dust pesticides are used in the agricultural field and 4,372 litres 

liquid pesticides used in 2015-16 (PAO, Uttar Dinajpur) of different crop seasons. Pesticides 

are applied over large tracts of agricultural land and carried away by the wind and water runoff. 

As a result, the pesticides travel to the other areas and affect ponds, soil and water. Additionally, 

storage, transportation and production allow some quantities of pesticides to be introduced to 

the environment. In the district, the effect of pesticides on the environment discusses in three 

ways, like; 

 

a) Effect of pesticides on soil 

Farmers of Uttar Dinajpur District use pesticides in tremendous doses on the plant for the 

destroyed of harmful insects. Pesticides once applied to crops, it works their way into the soil, 

where it has devastating effects. Because of this the soil has a lower quality i.e. loss of its 

fertility day-by-day and removal of a large percentage of organic matter from the soil. Not only 

that, organic element helps the soil retain water, which can be highly assistant for agricultural 

works, especially at the time of droughts season. More pesticides use in plant soil has less 

fertile and less fertile soils which mean less plant growth. As a result, the growth of less plant 

gives less productivity of crops. 

b) Effect of pesticides on ground water 

In the study area, soil porosity condition is well. Pesticides percolate into the soil and trace 

their path into ground water. Over the past two decades, pesticides and their transformation 

products have been tracked out in ground water. Most of the disappointing matter that, there 

are 98 pesticides and 13 transformation products that have been tracked out in ground water in 

the district (Agriculture Mechanization Department, Karnojora). These pesticides are also 

easily carried on ground water. Pesticides that have been detected more frequently (table 5.24) 

include those have been used more widely, such as the Carbamates, Triazines, Fumigants and 

fungicides, etc. Pesticides and their transformation products are generally present at low 
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concentrations in ground water beneath agricultural areas and some seldom at concentrations 

that exceed water-quality standards. The proportions of pesticide concentration in sample wells 

(total 1,032 wells sampled in Uttar Dinajpur by WRIDD) focused mainly on agricultural areas 

in the district ranges from 5-60 per cent (Rural areas). Pesticides concentrations were 1 ug/l or 

less in over 92 per cent of the sampled wells in the district. In the district, different types of 

pesticides were found in sampled wells. There are Fumigant (EDB, DBCP, Dichloro propane), 

Triazines (Atrazine, Simazine, Metribuzinete), Acetanilides (Alachlor, Metolachlor), 

Carbamates (Aldicarb sulfone, Aldicarb, Carbaryl, etc.), Herbicides (Bromacil, Diuron, 

Linuron, etc.), Insecticides (Oxamyl, Methomyl, DDT) and Fungicides (Pentachloro phenol 

and Arsenic). In this regards, block-wise percentage of sample wells frequencies of different 

pesticides detection in ground water shows in the table 5.24 (Appendix Vb).           

From the table 5.24 it is clear that the concentration of pesticides and its transformation 

product dissolved more than the sampled wells. In the district total 21 types of pesticides are 

found and EDB pesticides are detected in about 75 per cent sampled wells. About 71.52 per 

cent DBCP, 51.65 per cent Atrazine, 51.26 per cent Dichloro propane, 65.68 per cent Aldicarb 

sulfone, 62.20 per cent are Aldicarb sulfoxide and 58.82 per cent Carbofuran is found in 

sampled wells of the whole district. Pesticides affected earthworms, Juvenile population 

decline, vertebrate immune systems, egg shell thinning in raptorial birds, reduced food 

availability and adverse secondary effects on soil invertebrates and butter flies and many 

others. So, it is dangerous for human health and irrigation.  

c) Effect of pesticides on air 

Pesticides can also contribute to air pollution and also easily carried on the wind to other, non- 

agricultural areas, in a phenomenon known as pesticides drift. Pesticides drift occurred when 

it suspended in the air as particles are carried by wind to other areas. Pesticides are sprayed on 

to the fields and used to fumigate soil can give off chemicals called volatile organic compounds, 

that can react with other chemicals and form a pollutant called tropospheric ozone. Some 

pesticides ingredients stay in the atmosphere for only a short period of time and others can last 

longer. Pesticides leave the remarkable target; it can be steered across a long distance, 

potentially entering delicate ecosystems. The distance which these pesticides can travel 

depends on wind speed, relative humidity level and external temperatures.  

 

5.6 Agricultural productivity 

Agricultural productivity is measured as the ratio of agricultural output to agricultural inputs. 

Uttar Dinajpur districts have witnessed tremendous changes in agriculture and allied sectors 
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since the independence time; it has registered imbalanced agricultural development and spatial 

variations in productivity. In the district, about 70 per cent of the working population is engaged 

in the agricultural sector either as cultivators or as agricultural labours. Agriculture in the 

district is backward in comparison with that of the other district of West Bengal. Geographical 

studies on agricultural productivity are largely associated with its regional variations (issues 

related to the environmental condition and productivity pattern), its assessment 

(methodological aspects of production measurement) and applied aspects (issues related to the 

determination of productivity factors such as biological, techno-economic, demographic and 

socio-cultural in the specific environment of land). 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. The main issue in Uttar Dinajpur District is 

to analyse the productivity pattern in relation to bio-physical factors of land and agricultural 

intensity in order to understand of agricultural development. 

 

5.6.1 Different approaches for the measurement of agricultural productivity 

Agricultural productivity dimension is not a simple task as it deals with establishing a 

relationship among output and input in farming production. Agricultural productivity has been 

evaluated and studied by considering physical influences of land productivity and work force 

involved in agrarian operation (Rehman and Singh, 1992). In modern times agricultural 

productivity has involved the consideration of geographers working in several disciplines like; 

geography, agricultural sciences economics and agricultural economics for a extensive time; 

various attempts have been made to measure and classify agricultural productivity in India as 

well as other countries in the world. Determining productivity in farming is substantial 

literature connecting to methodological processes. The actual measurement of farming 

productivity which is the utmost regularly used are those of incomplete productivity and refers 

to the relative of a sole input to the entire output. There are more than 25 methods to find out 

the agricultural productivity. Among these, most essential approaches are discussed below- 

Thompson (1926) measures the qualified productivity of British and Danish farming 

emphasized and expressed of gross yield of crops and livestock. In this regard, he considered 

seven parameters, like; 

a) The yield rate per acre of crops. 

b) The gross production per 100 acres. 

c) The livestock per 100 acres. 
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d) The proportion of arable land. 

e) The number of employed persons. 

f) The cost production, i. e. wages and labour costs, rent or interest. 

g) Paddy relative profitability and general economic conditions. 

 

Enyedi (1964); Shafi (1972, 1984) influential an index of productivity coefficient. Enyedi’s 

formula of productivity index is- 

                                   Productivity index = (Y/Yn) ÷ (T/Tn) 

                              Where, Y is the total production of the selected crop in a unit area.  

                                            Yn is the total production of the same crop on a national scale.  

                                             T is the total cropped area of the unit area and  

                                             Tn is the total cropped area on a national scale. 

 

The procedure of Enyedi’s is relevant for determining the productivity index of an area with 

the reference to the nation-wide level. The most interesting thing is that the technique does not 

calculate in certain cases the productivity index is influenced by the extension of the area under 

a particular individual crop. When the district yield rate is less than the national yield rate, its 

productivity index is also higher than the national level. 

Jasbir Singh (1976) has attempted to measure the local changes in the level of food 

manufacture and to demarcate the weaker areas from the point of view of agrarian production 

is sufficient to focus consideration on essential food crops in a specific region and its dominant 

primary and secondary crops in relations of agrarian land occupancy. For the measurement of 

the equality of agricultural productivity, the crop yield and crop concentration indices arranged 

in ranking order and computed into average ranking coefficients, would give a measure, i.e. 

called the crop yield and crop concentration indices. The formula would be read thus- 

Yi = Yac / Yar x 100 

                 Where, Yi is the crop yield index. 

                       Yac is the average yield per hectare of crop ‘a’ in the component prediction units. 

                       Yar is the average yield of crop ‘a’ in the whole region. 

 

Or, Ci = Pac/ Par x 100 

                  Where, Ci is the crop concentration index. 

                   Pac is the percentage share of crop ‘a’ in the total harvested area in the 

component enumeration on unit and 
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                   Par is the percentage share of crop ‘a’ in the total harvested area in the  

                    whole region.   

Bhatia (1967) standardized yield index shows the fluctuations and trends in agriculture 

efficiency in Uttar Pradesh in the year 1953-1963 accepted Ganguli’s technique of productivity 

measurement and has devised calculation i.e. would be read thus  

i)   Iya = Yc/Yr x 100 

                                         Where, Iya is the yield index of crop ‘a’.               

                                                       Yc is the average acre yield of crop ‘a’ in the part unit; and    

                                                       Yr is the average acre yield of crop ‘a’ in the whole region.   

On the other way- 

Iya. Ca + Iyb. Cb +.................. Iyn. Cn 

        ii) Ei =  

                        Ca + Cb +....................  Cn           

                                          

                                         Where, Ei is the agricultural efficiency index. 

                                                       Iya, Iyb and continue is the indices of various crops and 

                                                       Ca, Cb, etc. represent the proportion of crop land devoted to  

different crops.  

 

Singh (1972) has evolved a new technique for the measurement of agricultural efficiency, 

which consists of the measurement of carrying capacity per unit area in terms of population in 

relation to output per unit area. The method would be read in the equation form as:                            

Cp = Co/Sn 

                                                      Where, Cp = Carrying capacity. 

                                                                   Co = Calorie output per mile and   

                                                                   Sn = Proper nutrition per person/annum. 

But he expounded it as a percentage of the carrying capacity in the whole area to obtain 

index numbers, which can measure the agricultural efficiency of the areal unit to the whole 

region. It can be expressed as:       

Iac = Cpe/Cpr x 100 

  Where, Iac is the index number of agricultural efficiency of a prediction unit.                                                                           

              Cpe is the carrying capacity in terms of population in the component prediction unit.               

              Cpr is the carrying capacity in the whole region. 
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Yang (1965) devised a ‘crop yield index’ method that was applied for agricultural 

productivity. The agricultural productivity indices of crops were calculated. His method 

represents the yield rate of various crops in blocks compared with the average crop yield of the 

district. The procedure for calculating ‘crop yield index’ is- 

Firstly, the average yield of each crop grown in the whole region is determined. And 

secondly, the value of each crop is divided by the yield of the whole region then multiplied by 

100 and get the value in per cent (shown in col. 5, table 5.25). By considering the area devoted 

to each crop as weight and multiplying it with the percentage value, a product is obtained 

(shown in col. 6, table 5.25). By adding the products and dividing the sum of the products by 

the total crop area (hectares).  

 

5.6.2 Yang’s crop yield index method of agricultural productivity (1965) 

The study of agricultural productivity of the study area, Yang’s crop productivity index 

technique has been used. In this technique, selected major crops grown in the district were 

considered for productivity examination. The actual area and an average yield rate of altered 

crops have been taken into account to compute the agricultural productivity results given in 

table 5.25. 

Table 5.25 Method of calculating crops productivity index of Chopra Block, Uttar Dinajpur District, for the  

 year of 1990-91 

Name of the 

selected 

crops 

Average yield rates 

(Quintal/ha) 

Area of each 

crop in the 

block (ha) 

Crop yield in the 

block as % of the 

district 

(col.3/col.2)x100 

Percentage 

multiplied by the 

area under crops 

(col.4xcol.5) 
Yield in 

district  

Yield in 

blocks 

1 2 3 4 5 6 

Paddy 23.40 25.45 13,580 108.76 1,476,960.80 

Wheat 16.75 18.10 2,015 108.05 2,17,720.75 

Potato 72.00 67.75 3,140 94.09 2,95,442.60 

Gram 5.60 4.78 570 85.35 48,649.50 

Maize 41.90 44.50 890 106.20 94,518.00 

Mustard 9.35 10.20 285 108.85 31,022.25 

Total 20,480 - 2,164,313.90 

Source: PAO, Uttar Dinajpur. 

 

Crop yield index for Chopra Block is-  

Summation value of column 6/ Summation value of column 4   

              = 2,164,313.90/20,480              

                                                                = 105.68  

5.6.2.1 Agricultural productivity region-based on cereal crops 

In the district, cereal crops occupy a significant position in the agricultural sector. The major 

cereal crops in the district like; paddy, wheat, maize, bajra and barley which occupy a 
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significant position. The computed values of productivity index for nine blocks of Uttar 

Dinajpur are given in the table 5.26. Area of very high, high, medium, low and very low 

productivity zone of cereal crops are shown in figure 5.4. 

Table 5.26 Agricultural productivity index for cereal crops. 

Name of the C.D. 

Blocks 

Yield index 

(1990-91) 

Yield index 

(2015-16) 

Growth per 

annum 

Chopra 102.12 141.32 1.57 

Islampur 98.45 129.48 1.24 

Goalpokher-I 97.65 122.35 0.99 

Goalpokher-II 100.15 143.90 1.75 

Karandighi 103.34 139.65 1.45 

Raiganj 106.18 137.02 1.23 

Hemtabad 95.14 129.30 1.37 

Kaliyaganj 90.76 119.26 1.14 

Itahar 109.42 160.25 2.03 

Source: i. District Statistical Hand Book, Uttar Dinajpur District, Bureau of  

               Applied Economics and Statistics, Government of West Bengal, 
                                               Kolkata, 2015 

                                          ii. Directorate of Agriculture, Government of West Bengal, Uttar Dinajpur 

                                         iii. Researcher’s calculation.  

 

i. Very low productivity zone 

In the district, very low productivity of cereal crops are limited in one block with an index 

value of below 94.49 in 1990-91 and in the year 2015-16 it is also covered two blocks namely 

Kaliaganj and Goalpokher-I with an index value of below 127.46 per cent (table 5.26).   

ii. Low productivity zone 

Low productivity cereal is observed in two blocks namely; Goalpokher-I and Hemtabad with 

the agricultural productivity index is 97.65 and 95.14 per cent in the year 1990-91 respectively. 

This zone is located in northern and south-eastern part of the district (figure 5.4-A). However, 

in 2015-16, it is limited to two blocks with a productivity index value namely; Islampur (129.48 

per cent) and Hemtabad (129.30 per cent). This zone is located in northern (Islampur) and 

south-eastern part of the district (figure 5.4-B). 

Table 5.27 Productivity region based on yield index of cereal crops in Uttar Dinajpur District 

                                 (1990-91 and 2015-16). 

1990-91 2015-16 

Productivity 

Category 

Crop 

index 

No. of  

C.D. 

Blocks 

Name of the 

C.D. Blocks 

Productivity 

Category 

Crop 

index 

No. of  

C.D. 

Blocks 

Name of the 

C.D. Blocks 

Very Low <94.49 1 Kaliaganj Very Low <127.46 2 Kaliaganj, 

Goalpokher-I 

Low 94.49-

98.22 

2 Goalpokher-I, 

Hemtabad 

Low 127.46-

135.66 

2 Islampur, 

Hemtabad 

Medium 98.22-

101.95 

2 Islampur, 

Goalpokher-II 

Medium 135.66-

143.86 

3 Chopra, 

Karandighi & 

Riganj 

High 101.95-

105.68 

2 Chopra, 

Karandighi 

High 143.86-

152.06 

1 Goalpokher-

II 
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Very High >105.68 2 Raiganj, 

Itahar 

Very High >152.06 1 Itahar 

Source: Computed by the researcher from the table 5.26 

 

iii.  Medium productivity zone 

The medium productivity region in cereal crops (figure 5.4-A) lays in the North and Northern 

part of the district with a productivity index value ranges among 98.22 to 101.55 per cent in 

1990-91. In the district, blocks having the moderate productivity are Islampur (98.45 per cent) 

and Goalpokher-II block (101.15 per cent). This zone lies in the northern part of the district. 

But in the year 2015-16, medium productivity zone is limited to three blocks with an index 

value ranging among 135.66 to 143.86 per cent. On the other side, in the year 2015-16, the 

medium productivity blocks are namely Chopra (141.32 per cent), Karandighi (139.65 per cent) 

and Raiganj (137.02 per cent). This zone lies in northern and middle part of the district (figure 

5.4-B).  

iv.  High productivity zone  

In the district, high productivity zone index values range between 101.95 and 105.68 per cent 

in 1990-91 and it is increased to 143.86 and 152.06 per cent in the year 2015-16. High 

productivity cereal crops limited are two blocks namely; Chopra (102.12 per cent) and 

Karandighi (103.34 per cent) in the year 1990-91. This region lies in North and South-western 

part of the district. On the other hand, in the year 2015-16, it limited is one block namely; 

Goalpokher-II with an index value is 143.90 per cent. This zone lies in the middle and western 

portion of the study area. Per hectare productivity rate is high because, difference in soil 

fertility, good accessibility of irrigation, use of HYV seed and additional circumstances 

available in this Block. 

v. Very high productivity zone 

During the year 1990-91, the maximum agricultural productivity is limited in two blocks, one 

is Raiganj (106.18 per cent) and another is Itahar (109.42 per cent). The very high productivity 

region in cereal crops (figure 5.4-A) lies in the central and southern part of the study area with 

a value of above 105.68 per cent. But in the year 2015-16, only one block namely; Itahar has 

high agricultural productivity (160.25 per cent) and it located in southern part of the study area. 

The very high productivity region with an index value is above 152.06 per cent in 2015-16 

(figure 5.4-B). 
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Source: Prepared by the researcher based on crops productivity data. 

Figure 5.4 Status of agricultural productivity of cereal crops (1990-91 to 2015-16). 

 

5.6.2.1.1 Growth of agricultural productivity in Uttar Dinajpur District (1990-91 to 2015- 

16) 

The growth of very high agricultural productivity index per annum is 2.03 (table 5.27) in 

between 1990-91 to 2015-16 recorded in Itahar Block. However, very low growth productivity 

index per annum is observed in Goalpokher-I (0.99 per cent) in the study area. The actual 

Figure A Figure B 

Figure C 
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growth of agricultural productivity for the period of the blocks in the study area between in 

1990-91 to 2015-16 has been given in table 5.28. Per annum growth region distribution is 

shown in figure 5.4-C. 

Table 5.28 Changes in per annum productivity of cereal crops (1990-91 to 2015-16). 

Productivity 

Category 

Crop index No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Very Low < 1.20 2 Goalpokher-I, Kaliaganj. 

Low 1.20-1.41 3 Islampur, Raiganj & Hemtabad. 

Medium 1.41-1.62 2 Chopra, Karandighi. 

High 1.62-1.83 1 Goalpokher-II 

Very High > 1.83 1 Itahar. 

Source: Computed by the researcher from table 5.26 

 

From the table 5.28, per annum moderate agricultural productivity index is observed in two 

Blocks namely; Chopra (1.57 per cent) and Karandighi (1.45 per cent). Low productivity 

growth per annum is observed in three Blocks with a yield index value namely; Islampur (1.24 

per cent), Raiganj (1.23 per cent) and Hemtabad (1.37 per cent). Causes for low growth of 

productivity are low capability of soil fertility for production of cereal crops, non-availability 

of irrigation system and various factors. 

 

5.6.2.2 Agricultural productivity zone-based on pulse crops 

The productivity of pulses varies in different blocks of the district. It is a very significant crop 

in Uttar Dinajpur District. Now-a-days, farmers have lost their interest in product pulse types 

of crops. Because the productivity rate is low (per/hectare), non-availability of good quality 

pulses seeds in the local market, etc. Area of very high, high, medium, low and very low 

productivity categories shown in the table 5.29 and its zone shows in figure 5.5. The major 

pulses crops are lentil, gram, peas, maskalai and arhar for yield analysis. 

 

Table 5.29 Agricultural productivity index for pulses crops 

Name of the C.D. 

Blocks 

Productivity yield 

index (1990-91) 

Productivity yield 

index (2015-16) 

Growth per annum 

Chopra 90.63 114.36 0.95 

Islampur 72.24 102.66 1.22 

Goalpokher-I 98.17 117.88 0.79 

Goalpokher-II 101.23 129.30 1.12 

Karandighi 88.56 145.59 2.28 

Raiganj 109.32 128.20 0.76 

Hemtabad 86.29 123.91 1.50 

Kaliyaganj 95.84 131.14 1.41 

Itahar 71.37 118.60 1.89 

Source: i. District Statistical Hand Book, Uttar Dinajpur District, Bureau of 

             Applied Economics and Statistics, Government of West Bengal, 

                                              Kolkata, 2015 

                                          ii. Directorate of Agriculture, Government of West Bengal, Uttar Dinajpur 

                                         iii. Researcher’s calculation. 
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i. Very low productivity zone 

This zone (figure 5.5-A) lies in Northern and Southern part of the district with an index value 

ranges between 71.37 and 78.96 per cent in 1990-91. Out of a total of nine blocks, two blocks 

of them namely Islampur (72.24 per cent) and Itahar (71.37 per cent) lies in this zone. But in 

the year 2015-16, only one block namely Islampur block with an index value ranges between 

102.66 and 111.25 per cent. This block having very low productivity zone with an index value 

(102.66) and zone lies Northern part of the district (figure 5.5-B).  

ii. Low productivity zone  

The area of low productivity zone with an index value ranges between 78.96 and 86.55 per 

cent. Low productivity pulses are confined in one block namely Hemtabad with an index value 

(86.29 per cent) in 1990-91 and it has increased with index value ranges 111.25 to 119.84 in 

the year 2015-16. Only three blocks have low productivity in pulses which are namely Chopra 

(114.36), Goalpokher-I (117.88) and Itahar (118.60). This zone lies in Northern, middle and 

Southern part of the district (figure 5.5-B). Major causes behind low productivity are acidic 

soil; micronutrient deficiency in the soil, the average size of landholding is <0.20 hectare. Small 

size land holding makes it difficult to introduce any advanced technology of farming which 

leads to follow old method of farming which does not yield much production. 

 

Table 5.30 Productivity region based on yield index of pulse crops in Uttar Dinajpur District  

                                   (1990-91 and 2015-16). 

1990-91 2015-16 

Productivity 

Category 

Crop 

index 

No. of 

C.D. 

Blocks 

Name of the 

C.D. Blocks 

Productivity 

Category 

Crop 

index 

No. of 

C.D. 

Blocks 

Name of the 

C.D. Blocks 

Very Low < 78.96 2 Islampur, 

Itahar 

Very Low < 111.25 1 Islampur 

Low 78.96-

86.55 

1 Hemtabad Low 111.25-

119.84 

3 Chopra, 

Goalpokher-I 

& Itahar 

Medium 86.55-

94.14 

2 Chopra, 

Karandighi 

Medium 119.84-

128.43 

2 Riganj, 

Hemtabad 

High 94.14-

101.73 

3 Goalpokher-I, 

Goalpokher-II 

& Kaliaganj   

High 128.43-

137.02 

2 Goalpokher-

II, Kaliaganj 

Very High >101.73 1 Raiganj Very High >137.02 1 Karandighi 

Source: Computed by the researcher from table 5.32 

 

iii. Medium productivity zone 

The district having medium agricultural productivity with an index value ranges between 86.55 

and 94.14 per cent (table 5.30). These include the blocks of Uttar Dinajpur District are namely 

Chopra with an index value (90.63 per cent) and Karandighi with an index value (88.56 per 
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cent). This zone lies in Northern and middle-western part of the district (figure 5.5-A) in the 

year 1990-91. But the agricultural productivity zone index value has increased in the year 2015-

16, which index value ranges between 119.43 and 128.43. This zone confined to two 

development blocks with an index value namely Raiganj (128.20 per cent), Hemtabad (123.91 

per cent) and zone lies in South-Western part of the district (figure 5.5-B). 

iv. High productivity zone 

High productivity zone for pulses is confined to three blocks (figure 5.5-A) with an index value 

namely Goalpokher-I (98.17), Goalpokher-II (101.23) and Kaliaganj (95.84). This zone lies in 

the middle-western and Southern part of the district in the year 1990-91. On the other side, in 

the year 2015-16, it is confined to only two blocks with such an index value namely 

Goalpokher-II (129.30) and Kaliaganj (131.14). This zone also lies in the middle-Western and 

Southern part of the district (figure 5.5-B). 

v. Very high productivity zone  

In the district, very high productivity pulse crops are limited to only one block with an index 

value ranging between 102.73 to 109.32 per cent in the year 1990-91. This zone (figure 5.5-A) 

lies in South-Western part in the district. Only one block having very high productivity zone 

namely Raiganj with an index value (109.32). But in 2015-16, very high productivity index 

value ranges have increased between 137.02 to 145.61 per cent. Only Karandighi Block lies in 

this zone with an index value (145.59). This zone is located (figure 5.5-B) in the South-Western 

part of the district. The reasons behind the highest productivity in this block are modern 

development of irrigation facilities, intensive cultivation, use of HYV seeds and farmers are 

using a huge amount of chemical fertilizers in their crop field.  

 

5.6.2.2.1 Growth of agricultural productivity in Uttar Dinajpur District (1990-91 to 2015-

16) 

The growth of very high agricultural productivity index per annum is 2.28 (table 5.31) in 

between 1990-91 to 2015-16 as recorded in Karandighi Block. But very low growth index per 

annum is in Goalpokher-I (0.79 per cent) in the district. The growth of agricultural productivity 

for pulses crops of Uttar Dinajpur District in between 1990-91 to 2015-16 are shown in the 

table 5.31. Per annum growth zone distribution is shown in figure 5.5-C. 

 

Table 5.31 Changes in per annum productivity of pulse crops (1990-91 to 2015-16). 

Productivity 

Category 

Crop index No. of C.D. 

Blocks 

Name of the C.D. Blocks 

 Very Low <1.07 3 Chopra, Goalpokher-I & Raiganj 
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Low 1.07-1.38 2 Islampur, Goalpokher-II 

Medium 1.38-1.69 2 Hemtabad, Kaliaganj 

High 1.69-2.00 1 Itahar 

Very High >2.00 1 Karandighi 

Source: Computed by the researcher from table 5.30 

 

 

It is observed from the table 5.31 that, all blocks of the study area having higher values of 

agricultural productivity index have an increase except the Chopra, Goalpokher-I and Raiganj 

block which is shows a marginal increase in agricultural productivity. Per annum medium 

agricultural productivity index is confined to two blocks namely Hemtabad (1.50) and 

Kaliaganj (1.41). On the other side, very low and low per annum growth of productivity index 

confined to five blocks namely Chopra (0.95), Goalpokher-I (0.79), Raiganj (0.76), Islampur 

(1.22) and Goalpokher-II (1.12). Per annum growth zone distribution is shown in the figure 

5.5-C. The reasons behind the very low and low productivity in Chopra, Goalpokher-I, Raiganj, 

Islampur and Goalpokher-II blocks is land not being suitable for pulse crops, low soil fertility, 

farmers being untrained for pulse cultivation, etc. 

 

5.6.2.3 Agricultural productivity zone based on cash crops yield index 

Cash crops are grown for district sale in the local or international market, rather than for family 

consumption. These are many cash crops produced in the study area. Among the cash crops-

potato and sugarcane are considered for the analysis of cash crops productivity analysis. The 

productivity index value computed for cash crops is shown in the table 5.33 and figure 5.6. 

 

i. Very low productivity zone 

This zone (figure 5.6-A) lies in the middle-Western part and South-Eastern part of the district. 

Very low productivity cash crops are confined to two blocks with an index value ranges 

between 70.12 to 81.04 per cent in 1990-91. These two blocks having a very low productivity 

zone with an index value Karandighi (78.92) and Hemtabad (70.12). But in the year 2015-16, 

out of nine blocks, three blocks of them namely Chopra (128.39), Karandighi (124.92) and 

Hemtabad (131.12) are lying in this zone. The productivity index value in this group is below 

132.48 per cent and zone lies (figure 5.6-B) Northern, middle-Western and South-Eastern part 

of the district. 
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Source: Prepared by the researcher based on crops productivity data. 

Figure 5.5 Status of agricultural productivity of pluses crops (1990-91 to 2015-16). 

 

Table 5.32 Agricultural productivity index for cash crops 

Name of the 

C.D. Blocks 

Productivity yield 

index (1990-91) 

Productivity yield 

index (2015-16) 

Growth per annum 

Chopra 99.04 128.39 1.17 

Figure A Figure B 

Figure C 
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Islampur 87.48 134.20 1.87 

Goalpokher-I 98.34 140.65 1.69 

Goalpokher-II 90.60 136.26 1.83 

Karandighi 78.92 124.92 1.84 

Raiganj 101.86 154.31 2.09 

Hemtabad 70.12 131.12 2.44 

Kaliyaganj 113.32 162.70 1.97 

Itahar 124.72 159.59 1.39 

Source: i. District Statistical Hand Book, Uttar Dinajpur District, Bureau of Applied 

          Economics and Statistics Government of West Bengal, Kolkata, 2015 

                                   ii. Directorate of Agriculture, Government of West Bengal, Uttar Dinajpur 

                                  iii. Researcher’s calculation.  
 

ii. Low productivity zone 

Low productivity cash crops are confined to two development blocks with agricultural 

productivity index namely Islampur (87.48) and Goalpokher-II (90.60) in the year 1990-91. 

Low productivity is entitled to the index value ranging from 81.04 to 91.96 per cent. This zone 

(figure 5.6-A) lies in the Northern and middle-Western parts of the district. On the other hand, 

index value has increased in the year 2015-16 and it ranges between 132.48 to 140.04 per cent. 

Low productivity zone with an index value of two blocks namely Islampur (134.20) and 

Goalpokher-II (136.26). It is an interesting fact that, in 1990-91 and 2015-16, this two blocks 

occupying in the same group (i.e. low productivity zone) and located in the same place (zone) 

of the year 1990-91. 

iii. Medium productivity zone 

The blocks with the agricultural productivity index value range from 91.96 to 102.88 per cent 

are classed as having medium productivity. Medium productivity index lies in the three blocks, 

namely Chopra (99.04), Goalpokher-I (98.34) and Raiganj (101.86) in the year 1990-91. This 

zone is located in Northern, North-Western and South-Western parts of the study area. But in 

the year 2015-16, only one block namely Goalpokher-I (140.65) lies in this zone and 

productivity index value ranges between 140.04 to 147.60 per cent. This zone lies in the North-

Eastern part of the district (figure 5.6-B). 

Table 5.33 Productivity zone based on yield index of cash crops in Uttar Dinajpur District 
                                    (1990-91 and 2015-16). 

1990-91 2015-16 

Productivity 

Category 

Crop 

index 

No. of 

C.D. 

Blocks 

Name of the 

C.D. Blocks 

Productivity 

Category 

Crop 

index 

No. of 

C.D. 

Blocks 

Name of the 

C.D. Blocks 

 Very Low <81.04 2 Karandighi, 

Hemtabad 

 Very Low <132.48 3 Chopra, 

Karandighi & 

Hemtabad 

Low 81.04-

91.96 

2 Islampur, 

Goalpokher-II 

Low 132.48-

140.04 

2 Islampur, 

Goalpokher-

II 
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Medium 91.96-

102.88 

3 Chopra, 

Goalpokher-I 

& Raiganj 

Medium 140.04-

147.60 

1 Goalpokher-I 

High 102.88-

113.80 

1 Kaliaganj High 147.60-

155.16 

1 Raiganj 

Very High >113.80 1 Itahar Very High >155.16 2 Kaliaganj, 

Itahar 

Source: Computed by the researcher from table 5.32. 

 

iv. High productivity zone 

The high productivity zone has an index value ranging between 102.88 to 113.80 per cent. Only 

one block namely Kaliaganj has such an index value (113.32) and zone lies in South-Eastern 

part of the district (figure 5.6-A) in the year 1990-91. But in the year 2015-16, only one block 

lies in this zone. Its index value ranges between 147.60 to 155.16 per cent and Raiganj block 

has such an index value (154.31). This zone is located in the South-Western part of the district 

(figure 5.6-B). The reason behind the high productivity in this block is the use of modern seeds 

(HYV), availability of government sub-marshible water for smooth irrigation, use of chemical 

fertilizers, etc.  

v. Very High productivity zone 

Very high productivity cash crops is confined to only one block with an index value above 

113.80 per cent in 1990-91 and it has increased above 155.16 per cent in 2015-16 (figure 5.6-

A). In 1990-91, a very high productivity zone was in Itahar (124.72) and in the year 2015-26, 

it is Kaliaganj (162.70) and Itahar (159.59) per cent. But this zone was located in the year 1990-

91 in Southern part but in 2015-16 it has changed to Southern and also South-Eastern part of 

the district (figure 5.6-B). Causes of very high productivity are farmers being more conscious 

of the production of crops, time to time water supply in the crop field and many others. 

 

5.6.2.3.1 Per annum productivity growth of cash crops (1990-91 to 2015-16) 

The growth of very high agricultural productivity index per annum is 2.44 (table 5.34) in 

between 1990-91 to 2015-16 as recorded in Hemtabad Block. But per annum a very low growth 

index observed is Chopra (1.17 per cent) in the district. The growth of agricultural productivity 

for the period of the study blocks in Uttar Dinajpur District in between 1990-91 to 2015-16 has 

been shown in the table 5.34. Per annum growth zone distribution is shown in figure 5.6-C. 
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Source: Prepared by the researcher based on crops productivity data. 

Figure 5.6 Status of agricultural productivity of cash crops (1990-91 to 2015-16). 

 

Table 5.34 Changes in per annum productivity of cash crops (1990-91 to 2015-16). 

Productivity 

Category 

Crop index No. of C.D. Blocks Name of the C.D. Blocks 

Very Low < 1.42 2 Chopra & Itahar 

Low 1.42-1.68 1 Goalpokher-I 

Figure A Figure B 

Figure C 
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Medium 1.68-1.93 4 Islampur, Goalpokher-II, Karandighi & 

Kaliaganj 

High 1.93-2.18 1 Raiganj 

Very  High > 2.18 1 Hemtabad 

Source: Computed by the researcher from table 5.31 

 

It is observed from the table 5.34 that, all blocks of the study area having higher values of 

agricultural productivity index have a maximum increase except the Chopra, Itahar and 

Goalpokher-I Blocks which shows a marginal increase in agricultural productivity. Per annum 

medium agricultural productivity index is confined to four blocks namely Islampur (1.87), 

Goalpokher-II (1.83), Karandighi (1.84) and Kaliaganj (1.97). On the other hand, high and very 

high growth per annum of productivity index is confined to two blocks namely Raiganj (2.09) 

and Hemtabad (2.44). The reasons behind the high and very high productivity in two blocks 

are plane land surface, high soil fertility, soil texture clay to clay loam type, granular type soil 

structure, irrigation facility is available and many others which suitable for crop production.  

 

5.6.2.4 Agricultural productivity zone based on miscellaneous crops yield index 

Miscellaneous crops achieve a significant position in the district’s agriculture. There is various 

type of miscellaneous crops produce in Uttar Dinajpur District (according to the PAO, Uttar 

Dinajpur). But here I want to highlight the miscellaneous crops except for the above mention 

crops (i.e., cereal crops, pulses and cash crops). The considered miscellaneous crops are 

Turmeric, Ginger, Jute, Mustard and Linseeds. These crops are holding an important role in 

the cultivation of the district economy. The productivity index value computed for 

miscellaneous crops is shown in the table 5.35 and its zone shown in figure 5.7. 

 

i. Very low productivity zone 

Very low productivity zone are designated with index values less than 77.62 per cent in the 

year 1990-91. Two blocks are characterized by very low productivity zone in the district. This 

zone is located in the Northern and North-Western side (figure 5.7-A). Very low productivity 

blocks with an index value namely Chopra (70.47) and Goalpokher-I (75.22). But index value 

has increased in the year 2015-16 and it is less than 117.92 per cent. Very low productivity 

zone with an index value lies in one block namely Chopra (109.88) and this zone is located in 

the Northern part of the district (figure 5.7-B). 

Table 5.35 Agricultural productivity index for miscellaneous crops 

Name of the 

C.D. Blocks 

Productivity yield index 

(1990-91) 

Productivity yield index 

(2015-16) 

Growth per annum 

Chopra 70.47 109.88 1.58 
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Islampur 106.19 143.16 1.48 

Goalpokher-I 75.22 139.83 2.57 

Goalpokher-II 95.56 150.08 2.18 

Karandighi 81.96 125.06 1.72 

Raiganj 97.13 145.63 1.54 

Hemtabad 88.21 124.38 1.94 

Kaliyaganj 93.34 136.49 1.73 

Itahar 79.36 126.12 1.87 

Source: i. District Statistical Hand Book, Uttar Dinajpur District, Bureau of 

                                      Applied Economics and Statistics, Government of West Bengal, Kolkata, 2015 

                                          ii. Directorate of Agriculture, Government of West Bengal, Uttar Dinajpur 

                                         iii. Researcher’s calculation.  

ii. Low productivity zone 

Low productivity miscellaneous crops (Turmeric, Ginger, Jute, Mustard and Linseeds) are 

confined to two development blocks with agricultural productivity index namely; Karandighi 

(81.96) and Itahar (79.36) in the year 1990-91. Low productivity is entitled to the index value 

ranging from 72.62 to 84.77 per cent. This zone lies in the middle-Western and Southern part 

of the district (figure 5.7-A). On the other hand, low productivity miscellaneous crop is 

confined in only two blocks namely Karandighi and Hemtabad Block with the agricultural 

productivity index 125.06 and 124.38 per cent respectively in the year 2015-16. This zone is 

entitled to the index value ranges from 117.55 to 125.96 per cent in 2015-16. The low 

productivity zones lie in the middle-Western part and Northern part of the district (figure 5.7-

B). 

iii.  Medium productivity zone 

Blocks with the agricultural productivity index value ranging between 84.77 to 91.92 per cent 

are classed as having a medium productivity zone. This zone index lies in Hemtabad block 

(88.21) in the year 1990-91 and zone is located in the North-eastern part (figure 5.7-A) in the 

district. In 2015-16, the index value increased and it ranges between 125.22 to 134.00 per cent. 

Medium productivity zone with an index value lies in one block namely Itahar (126.12). This 

zone lies in Northern part of the district (figure 5.7-B). 

Table 5.36 Changes in productivity based on yield index of miscellaneous crops in Uttar Dinajpur District 

                        (1990-91 and 2015-16). 

1990-91 2015-16 

Productivity 

Category 

Crop 

index 

No. of  

C.D. 

Blocks 

Name of C.D. 

the Blocks 

Productivity 

Category 

Crop 

index 

No. of  

C.D. 

Blocks 

Name of the 

C.D. Blocks 

Very Low <77.62 2 Chopra, 

Goalpokher-I 

Very Low <117.92 1 Chopra 

Low 77.62-

84.77 

2 Karandighi, 

Itahar 

Low 117.92-

125.96 

2 Karandighi, 

Hemtabad 

Medium 84.77-

91.92 

1 Hemtabad Medium 125.96-

134.00 

1 Itahar 

High 91.92-
99.07 

3 Goalpokher-
II, Raiganj & 

Kaliaganj 

High 134.00-
142.04 

2 Goalpokher-
I, Kaliaganj 
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Very High >99.07 1 Islampur Very High >142.04 3 Islampur, 

Goalpokher-

II & Raiganj 

Source: Computed by the researcher from table 5.35 

 

iv.  High productivity zone  

The high productivity zone is a zone with an index value ranging between 91.92 to 99.07 per 

cent. Three Blocks are characterized by a high productivity index namely Goalpokher-I 

(95.56), Raiganj (97.13) and Kaliaganj (93.34) per cent during the year 1990-91. This zone lies 

in the Northern and middle-eastern part of the district (figure 5.7-A). On the other hand, high 

productivity miscellaneous crops are confined to only two blocks namely Goalpokher-I and 

Kaliaganj Block with an agricultural productivity index 150.08 and 136.49 per cent in the year 

2015-16 respectively. This zone is entitled with the index value ranges from 132.89 to 142.04 

per cent in 2015-16 and zone lies in the Northern and South-eastern part of the district (figure 

5.7-B). 

 

v. Very high productivity zone 

Very high productivity zone are designated with an index value of more than 99.07 per cent in 

the year 1990-91. Only one block is characterized by very high productivity in the district. 

Very high productivity blocks with an index value namely Islampur (106.19 per cent). This 

zone located in the Northern part of the district (figure 5.7-A). But index value has increased 

in the year 2015-16 and it is reached more than 142.04 per cent. Three blocks with an index 

value namely Islampur (143.16), Goalpokher-II (150.08) and Raiganj (145.63) per cent. This 

zone lies in the Northern and South-middle parts of the district (figure 5.7-B). The cause behind 

very high productivity in the district is farmers are conscious of crop rotation system, 

availability of good agricultural inputs. 

 

5.6.2.4.1 Growth of agricultural productivity in Uttar Dinajpur District (1990-91 to 2015-

16) 

The growth of very high agricultural productivity index per annum is 2.57 (table 5.37) in 

between 1990-91 to 2015-16 recorded in Goalpokher-I block. But very low growth index per 

annum is Islampur (1.48 per cent) in the district. The growth of agricultural productivity for 

the period of the study blocks in Uttar Dinajpur District in between 1990-91 to 2015-16 has 

been shown in the table 5.37. Per annum growth zone distribution is shown in figure 5.7-C. 
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Table 5.37 Changes in per annum productivity of miscellaneous crops (1990-91 to 2015-16). 

Productivity 

Category 

Crop index No. of C.D.  

Blocks 

Name of the C.D. Blocks 

Very Low < 1.70 3 Chopra, Islampur & Raiganj 

Low 1.70-1.92 3 Karandighi, Kaliaganj & Itahar 

Medium 1.92-2.14 1 Hemtabad 

High 2.14-2.36 1 Goalpokher-II 

Very  High > 2.36 1 Goalpokher-I 

Source: Computed by the researcher from table 5.35 

 

It is observed from table 5.37 that, among the all blocks in the study area growth of very 

high agricultural productivity index per annum is 2.57 per cent in between 1990-91 to 2015-16 

is recorded in Goalpokher-I. The very low growth of agricultural productivity index per annum 

is confined to three blocks namely Chopra (1.58), Islampur (1.48) and Raiganj (1.54) in 

between 1990-91 to 2015-16. Low per annum growth of productivity index confined in three 

blocks namely Karandighi (1.72), Kaliaganj (1.73) and Itahar (1.87). Per annum growth zone 

distribution for miscellaneous crops are shown in the figure 5.7-C. And high agricultural 

productivity index confined in one block namely Goalpokher-II (2.18). The reasons behind the 

very low and low productivity in Karandighi, Kaliaganj and Itahar blocks are low soil fertility 

(sandy and red soil), irrigation facility is poor, non-availability of high yielding variety of seeds 

and many others. 

 

   

 

Figure A Figure B 
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Source: Prepared by the researcher based on crops productivity data. 

Figure 5.7 Status of agricultural productivity of miscellaneous crops (1990-91 to 2015-16). 

 

5.7 Conclusion 

From the above discussion it is clear that, the agricultural innovation and their potentiality can 

change the use of agricultural land. Although, these potentialities are not equally distributed in 

all over the district. It has been feasible due to a steady summation of economic, technical as 

well as political elements which jointly helped to create a dynamic and progressive 

environment helpful to overall agricultural development. Mechanization in agriculture depends 

on the farmer’s choice and capacity, mechanization agents like tractor, thresher and harvester’s 

high price and non-availability in the local market. But in resent time agricultural 

mechanization processes have grown in all blocks of the district by availing the governmental 

schemes and easy banking loaning system, HYV seeds in agriculture another potentiality for 

changing agricultural land use. 

HYV crops mainly depend on their market efficient which greatly animates agricultural 

production in the district. A change in agriculture can be brought by applying modern inputs 

like; chemical fertilizers and pesticides which increased the production and productivity. In the 

district, per hectare chemical fertilizers used in agricultural fields increased day by day, i.e. 

from 23.82 kg in 1990-91 to 139.68 kg in 2015-16. On the other hand, an agricultural 

Figure C 
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productivity study is most important for the capacity of productivity of different crops in the 

district. During the study period (1990-91 to 2015-16) levels of agricultural productivity has 

increased in all of the blocks of Uttar Dinajpur District. Increasing agricultural productivity (all 

crops) in the district is a good sign for future generations as well as establishes sustainable 

economic development. The rapid change of mechanization, use of chemical fertilizers, 

pesticides and productivity in agriculture has also brought forth new areas for concern. From 

the beginning, solitary aim of the agricultural scientists was to increase the food production. 

But today it moved from food production to the problems of agricultural land use change. 
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CHAPTER – 6 

 

INFRASTRUCTURE FOR AGRICULTURAL PRACTICES 

 

6.0 Introduction 

Agriculture infrastructural services comprise the entire system of fundamental services and 

training establishments provided by government, public and private agencies. Now-a-days, 

these are most important in modern farming system. According to the World Development 

Report (WDR) of 1994, infrastructural explanation included- public utilities which are power, 

water supply and solid waste collection; public works contains roads, irrigation and drainage 

system but other transport divisions includes urban and rural transports, waterways etc. 

(World Bank, 1994). On the other hand, a similar classification of agricultural infrastructures 

was recognised earlier by Wharton (Wharton, 1967; Satish, 2007), identifying three 

categorized first is that; capital intensive which includes irrigation, roads transport; capital 

extensive which limited to principal extension services and last is institutional infrastructure 

like; formal and informal institutions. Generally, agricultural infrastructure services consists 

of rural service centres, marketing facilities, transport system, road accessibility, farming 

technology and credit agencies. The main objective of this chapter is to study six components 

for agricultural infrastructure, such as modes and intensity of irrigation, agricultural seed 

farms condition, transport facilities, market facilities, and storage capacity of agricultural 

crops and role of banking systems of the study area. 

  

6.1 Modes and intensity of irrigation 

Irrigation is basically a part of agricultural operations, supplying water at the time of need of 

a plant during the dry periods (Todkari, 2012). In the study area, the sources of irrigation 

have adjusted itself with its physiographical setting, depth of water table in pre and post-

monsoon periods. There are different types of modes of irrigation in the study area like; 

shallow tube well, river lift irrigation, open dug well and other sources and canal irrigation 

system is used for irrigation.  Irrigation is necessary in dry season for high production and 

yield rate (mainly winter season) in the study area. Block-wise irrigation land area to the net 

cultivated land (%) of the District is presented in the table 6.1. 
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Table 6.1 Block-wise irrigated and cultivated area of Uttar Dinajpur District, 2015 

(Area in ’000 ha) 

Name of the C.D. 

Blocks 

Net Cultivated Land Irrigated Land 

 

% of irrigated land to 

the cultivated land 

Chopra 22.36 13.49 60.30 

Islampur 29.25 18.03 61.64 

Goalpokher-I 29.50 19.67 66.67 

Goalpokher-II 29.17 15.62 53.55 

Karandighi 29.78 19.13 64.23 

Raiganj 35.20 23.47 66.68 

Hemtabad 16.65 11.44 68.70 

Kaliyaganj 22.56 16.43 72.83 

Itahar 27.69 19.31 69.71 

Uttar Dinajpur 242.18 156.60 64.66 

Source: Office of the Deputy Director of Agriculture, Government of West Bengal, Karnojora, 

                            Uttar Dinajpur. 

 

 

 
Figure 6.1 Cultivated land and irrigated land in Uttar Dinajpur District. 

 

From the table 6.1 and figure 6.1, it has been observed that out of the total cultivated area, 

156.60 thousand hectares i.e. 64.66 per cent is under the total irrigated area in the district. 

Studying Block-wise irrigation practices, it is observed that Kaliaganj Block is extensively 

irrigated and 72.83 per cent of its total net sown area is irrigated. But lowest irrigated area is 

observed in Goalpokher-II Block and it is 15.62 thousand hectares of the total area of 29.17 

thousand hectares of cultivated land (i.e. 53.55 per cent). Because irrigation facilities are very 

poor and negligible in this block. In fact traditional methods of irrigation make farmer's 

modernization much more difficult. In this regards, block-wise and source-wise irrigated 

area, scenario of different types of irrigational sources like tank, river, wells (DTW and 

STW) and canals under the chief minor and medium schemes of irrigation in the district 

which is represented in the table 6.2.  
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Table 6.2 Block-wise different sources of irrigation in Uttar Dinajpur District (2010-11) 

(Area in hectares) 

Name of the 

C.D. Blocks 

Tank RLI DTW STW Canal Total 

No. Area No. Area No. Area No. Area Area No. Area 

Chopra 208 93 06 09 02 - 3,714 10,069 1,500 3,930 11,671 

Islampur - - 06 31 19 73 687 2,748 1,200 712 4,052 

Goalpokher-I - - 08 95 17 38 634 2,536 - 659 2,669 

Goalpokher-II - - 09 196 12 43 5,399 17,329 - 5,420 17,568 

Karandighi - - 15 118 25 300 7,394 18,552 - 7,434 18,970 

Raiganj - - 16 252 14 350 752 3,008 - 782 3,610 

Hemtabad 10 25 11 188 18 238 4,564 12,031 - 4,603 12,482 

Kaliyaganj 1,200 1,300 11 158 49 369 8,575 17,498 100 9,795 19,425 

Itahar 1,960 980 28 333 33 397 1,0516 32,089 - 1,2537 33,799 

Uttar Dinajpur  2,398  1,380  1,808  115860 2,800  124246 

Source wise % 
of irrigated area. 

 1.93  1.11  1.45  93.25 2.25  100.00 

Source:  i. Principal Agricultural Officer and Third minor irrigation office, Karnojora, Uttar Dinajpur 

           ii. Office of the Agriculture mechanization, Jalasampad Bhawan, Government of West Bengal,     

                  Karnajora, Uttar Dinajpur. 

 

 

 
 

Figure 6.2 Source wise irrigated area (%) covered in the study area. 

 

6.1.1 Tank irrigation (TI) 

Tanks are an artificial or manmade reservoir of any dimension. During the rainy season when 

water collects from a pond or wetland, it is generally called the tank. This water is used for 

irrigating the standing crops past the wet season. Tank irrigation, therefore, needs much 

rainfall for later storage and consumption. The level of water in tanks is exclusively 

dependent on the quantum of rainfall in that season in the catchment areas of rivers. Tanks 

are mainly found in four Blocks in the district namely Chopra, Hemtabad, Kaliyaganj and 

Itahar. But it is part of an ancient traditional system for preserving the rainfall and water from 

streams and rivers for irrigation during dry season. Tank irrigation can be summarized by the 

fact that the number of tank units in the district was 2,398 units in 2010-11 and total area 

covered by its 1.93 per cent of the total area (figure 6.2). The total percentage of irrigation 

area is poorly benefited by tanks because these are not well distributed within the district. In 
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Chopra Block, area benefited by tanks irrigation is only 0.79 per cent, but in the Hemtabad 

Block, it is only 0.20 per cent to its total area. In Kaliaganj Block, it is 6.69 per cent and 

Itahar Block, it is 2.90 per cent. 

 

6.1.2 River lift irrigation (RLI) 

River lift irrigation is a method of irrigation which is not transported by natural flow (as in 

gravity-fed canal system) but is lifted with pumps or other means and supplied by pipes. The 

advantage of river lift irrigation is the minimal land acquisition problem and low water 

losses. In this system farmers can supply water to the crops field according to their needs; 

hence there is no possibility of over irrigation in the crop area. During the winter cropping 

season, draught driven lifts contribute immensely to meet the irrigation requirement. In the 

district, total 1,380 hectares land under irrigation which constituted 1.11 per cent of the total 

irrigation area is covered by river lift irrigation (figure 6.2). Block-wise, highest percentage 

(24.13 per cent) share is found in Itahar Block and lowest in Chopra Block i.e. about 0.65 per 

cent. And they are followed by Raiganj at 18.26 per cent, Hemtabad at 13.62 per cent and 

Kaliaganj at 11.44 per cent in the district. Due to river lift irrigation, increased agricultural 

production and improvement the productivity of the crops in the study area is seen. 

 

6.1.3 Deep tube well (DTW) 

Deep tube wells are the 2nd important source of irrigation in the district. About 1,808 hectares 

of land in Uttar Dinajpur district was irrigated through deep tube wells during the year 2011-

11. Although, all 9 C.D. Blocks are recorded by irrigation through deep tube wells but 

Karandighi, Raiganj, Hemtabad, Kaliaganj and Itahar Blocks recorded larger cultivated lands 

which were irrigated through the deep tube wells. These five blocks shared about 91.48 per 

cent of the total deep tube wells irrigation area. Chopra Block’s has two units of deep tube 

wells but those do not work. In remaining three blocks of Uttar Dinajpur District namely 

Islampur, Goalpokher-I and Goalpokher-II deep tube wells irrigation is less important and 

these blocks constituted about 8.52 per cent of total irrigation. 

 

6.1.4 Shallow tube wells (STW) 

Shallow tube wells are the chief source of irrigation in the district; about 1,15,860 hectares 

and participating in about 93.25 per cent of shallow tube wells irrigation area. Shallow tube 

wells are the best and easily installed. Now-a-days shallow tube wells are being utilized 

through the modern’s devices of irrigation to irrigate with the expansion of different types of 
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vegetable farming in the district. The average water level below the surface is about 11 m to 

14 m. So, farmers are more interested in this type of irrigation system. More than 26 per cent 

of shallow tube wells are under Third Minor Irrigation Department i.e. installed by the West 

Bengal Government and irrigation contributed water to 30,123.60 hectares of total cultivated 

area. Block-wise highest recorded irrigation area through shallow tube wells is in Itahar alone 

accounting for 27.67 per cent of total shallow irrigation area. And Chopra, Goalpokher-I, 

Karandighi, Hemtabad and Kaliaganj Blocks are 8.69 per cent, 14.95 per cent, 16.01 per cent 

and 10.38 per cent irrigated respectively in the district. In rest three blocks namely; Islampur, 

Goalpokher-I and Raiganj shallow tube wells are neglectful. These blocks are covered only 

about 7.20 per cent of the total shallow tube wells irrigation area in over the entire district.    

 

6.1.5 Canal irrigation (CI) 

Thanks to the technological advantages during the nineteenth century, a revolution took place 

in the field of irrigation agriculture. In the second half of this century, canals were 

constructed in the district. Until most of the canal’s (Teesta Canal) multipurpose project starts 

functioning in full-fledged condition, the canal irrigation of Uttar Dinajpur District is very 

negligible. Mainly three blocks, namely Chopra, Islampur and Kaliaganj has canal irrigation 

spread 2,800 hectares agricultural land irrigated by canal. And it constitutes about 2.25 per 

cent of the total 1,24,246 hectares irrigated area during 2010-11. Chopra block received 

highest irrigation water through the canal and is about 1,500 hectares; this constitutes 53.57 

per cent of the total canal irrigation. The next important Block is Islampur, percentage of 

lands irrigated were 42.86 per cent area water through canal for irrigation during the year 

2010-11. But it is very negligible in Kaliaganj Block (3.57 per cent). Remaining 6 blocks, 

there are no canals in the district.  

Therefore, in Uttar Dinajpur District sources of irrigation are comparatively variable. 

According to the Agricultural Statistic Handbook of the district, a total of 1,24,246 hectares 

of cultivable land was under irrigation. This constitutes 51.49 per cent of the total cultivated 

area. It is thus, shallow tube well irrigation is more acceptable and most of the agricultural 

land irrigated by the shallow tube wells. In the district, government has launched various 

schemes for improving irrigation through a third minor irrigation project. There are total 94 

own and minor irrigation schemes implemented by the agri-mechanization division during 

the year 2016-17 and each scheme capacity of land irrigation is 60 hectares area. The main 

purpose of the Government is to perform such schemes for the smooth supply of irrigation 

water in both seasons during the Rabi and Kharif. Not only canal, shallow tube well, river lift 
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irrigation, deep tubewell and tank irrigation has also developed. It is also target that 

expansion of irrigation areas in each block through the canal, shallow tube well, canal, river 

lift irrigation, deep tubewell and tank, because insufficiency of irrigation systems is 

hampering the agriculture productivity and development of agricultural sectors are obstacle 

inadequately day-by-day. 

The tangible concepts of the above observation is done with the results from the block 

level primary survey. It is clear that the respondents are using different types of irrigation 

systems in the district. Block-wise households survey results based on the number of 

respondents and source wise use of irrigated systems are shown in table 6.3. 

Table 6.3 Block-wise and source-wise use of irrigation systems in Uttar Dinajpur District. 

Name of the 

C.D. Blocks 

Use of irrigation systems in percentage to the total 

Tank RLI DTW STW Canal Total 

Chopra 7.50 5.0 20.00 55.00 12.50 100 

Islampur 2.50 7.50 25.00 62.50 2.50 100 

Goalpokher-I - 5.0 22.50 67.50 5.00 100 

Goalpokher-II - 2.50 32.50 62.50 2.50 100 

Karandighi 5.00 10.00 27.50 57.50 - 100 

Raiganj 2.50 10.00 15.00 70.00 2.50 100 

Hemtabad 5.00 7.5 12.50 75.00 - 100 

Kaliyaganj 10.00 2.50 15.00 77.50 - 100 

Itahar 12.50 10.00 17.50 60.00 - 100 

Uttar Dinajpur 5.00 6.66 20.83 64.74 2.77 100 

Source: Derived from household survey of 360 respondents. 

 

From the 360 sampled households survey it is clear that, most of the farmer households 

(64.74 per cent) are dependent on shallow tube well irrigation (table 6.3). While only 20.83 

per cent of the total farmer households are using deep tube wells irrigation. But 6.66 per cent 

are used river lifts irrigation, 5 per cent farmers are used tank irrigation and rest 2.77 per cent 

of the total farmers are used canal water for irrigation on their agricultural field. Block-wise, 

the block highest benefited by shallow tube wells in Kaliaganj Block i.e. 77.50 per cent and 

lowest in Itahar Block is 60 per cent of the district. According to Sharma (1978) the spatio-

temporal patterns of water availability may be altered by regulating supplies. He also 

mentioned the limitation: the quality of water available at a given place is fixed by nature 

over which man has no control. But the medium irrigation satisfaction is highest is observed 

in Islampur Block (62.50 per cent) and lowest is observed in Raiganj Block (25 per cent). 

Irrigation satisfaction of the farmers is depending on the depth of water level in different 

seasons.  

 From the table 6.4 (Appendix VI) it is revealed that pre-monsoon water level in the 

district ranges from 13.70-15.67 m and post monsoonal water level decreased to 11.14-13.04 
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m. So, in the pre-monsoonal season farmers of all blocks are facing of water scarcity and it is 

due to sometimes they do not find sufficient water supply to agricultural field. On the other 

hand, water scarcity is less in the post monsoon season because the average water level in this 

time ranges from 11.14 to 13.04 m. Not only is that, in this time water requirement in the 

agricultural field insignificant. Block-wise highest ground water level from surface in pre-

monsoon season is found in Kaliaganj Block (16.00 to 17.80 m) and lowest is found in 

Chopra Block (10.20 to 12.60 m). It means that in pre-monsoon season water supply in 

agricultural field is very difficult and time lengthy matter. Although, farmers of these blocks 

are dependent on the pond and canal water as a second sources of water supply in their 

agricultural field. It may be said that, irrigation area is increasing day by day though there are 

many obstacles in the district. In this situation trends of irrigation situation are considered and 

presented in the table 6.5.   

Table 6.5 Trends of irrigation scenario in Uttar Dinajpur District (1990-91 to 2015-16). 

(Area in ha) 

Years Net Sown 

Area 

(NSA) 

Gross 

Cropped 

Area (GCA) 

GCA 

(growth in 

%) 

Gross 

Irrigated 

Area 

(GIA) 

GIA 

(growth in 

%) 

% of 

NSA to 

GCA 

% of 

GIA to 

GCA 

1990-91 2,41,292 5,08,016 - 1,20,784 - 47.49 23.77 

1995-96 2,41,292 4,83,286 -4.87 1,35,631 12.29 49.92 28.06 

2000-01 2,41,292 4,95,787 2.59 1,33,217 -1.78 48.66 26.87 

2005-06 2,41,292 5,11,538 3.18 1,80,012 35.13 47.16 35.19 

2010-11 2,41,292 5,05,843 -1.11 2,49,599 38.66 47.70 49.34 

2015-16 2,41,292 5,38,755 6.51 3,51,631 40.88 44.79 65.26 

Source: Office of the Principal Agricultural Officer and Agri-Irrigation & Agri-Mechanization Department,  
                 Jalsampad Bhawan, Karnojora, Uttar Dinajpur. 

 

From the table 6.5 it is clear that the NSA area was 2,41,292 hectares all over the study 

period.  But the situation of gross cropper area is 5,08,016 hactares in 1990-91 and it has been 

decreased to 4,83,286 hectares in 1995-96 i.e. negative changed has been occured (-4.87 per 

cent) in 1995-96 compared to 1990-91. It has increased to about 7 per cent from 1995-96 to 

2000-01, it has again decreased to only less than 2 per cent during 2005-06 to 2010-11.  It has 

rapidly increased about 6.51 per cent in 2015-16 in the district. But overall growth of GCA in 

the study period, it has increased more than 10 per cent over the study period. On the other 

hand, gross irrigation area has increased more than 28 per cent during the same period. 

Percentage of net sown area to gross cropped area, it was 47.49 per cent in 1990-91 but it has 

decreased to 44.79 per cent in 2015-16. So, it is clear from the table about 3 per cent gross 

cropped area has increased over the study period and it is also good sign for the district. It is 

possible due to increase of irrigation facility and mechanization in agriculture. On the other 

hand, in respect of percentage of gross irrigated area to gross cropped area it was 23.77 per 



196 
 

cent in 1990-91. But it has increased to 65.26 per cent in 2015-16. Total 41 per cent area are 

newly joint under irrigation over the same period. For the proper idea of irrigation features in 

the district, the block-wise irrigation intensity are presented in the table 6.6.  

Table 6.6 Block-wise irrigation intensity of Uttar Dinajpur District (1999-00 to 2014-15). 

Name of the C.D. 

Blocks 

Irrigation intensity 

(%) 1999-00 

Irrigation intensity 

(%) 2014-15 

Change of irrigation intensity 

(1999-00 to 2014-15) 

Chopra 12.53 32.32 19.79 

Islampur 7.87 19.93 12.06 

Goalpokher-I 20.31 31.68 11.37 

Goalpokher-II 13.36 24.27 10.91 

Karandighi 22.02 29.19 7.17 

Raiganj 10.16 25.67 15.51 

Hemtabad 30.92 29.87 -1.05 

Kaliyaganj 12.11 29.66 17.55 

Itahar 10.82 30.33 19.51 

Uttar Dinajpur 13.38 29.06 15.68 

Source: Compiled by Researcher from the Principal Agricultural Office and District Statistical Hand Book data. 

 

Block-wise irrigation intensity has been calculated for the year 1999-2000 and 2014-15 

using the following formula: 

                       Irrigation Intensity = (Gross Irrigated Area ÷ Gross Cropped Area) 

                                                                      × 100 (Singh & Dhillon, 2005) 

 

From the table 6.6 it is revealed that the block-wise irrigation intensity and its change over 

the study period are shown from 1999-00 to 2014-15 (figure 6.3). Out of nine the blocks, 

only four Blocks viz. Chopra (19.79 per cent), Raiganj (15.51 per cent), Kaliaganj (17.55 per 

cent) and Itahar (19.51 per cent) has more than 15 per cent changes in irrigation intensity, 

whereas another three Blocks namely Islampur (12.06 per cent), Goalpokher-I (11.37 per 

cent) and Goalpokher-II (10.91 per cent) has medium change (10-15 per cent). Low change 

of irrigation intensity (<10 per cent) is observed in rest two Blocks namely Karandighi (7.17 

per cent) and Hemtabad (negative change with -1.05 per cent). Causes of high change of 

irrigation intensity are availability of irrigation water supply in agricultural fields for smooth 

electrification, high density of deep or shallow tube wells, water level near the surface at 

monsoon season and many others. In this regards we may consider the percentage use of 

underground water for the irrigation are represented in table 6.7. 

In the study area, use of percentage of underground water irrigation area has decreased in 

four blocks namely Islampur, Karandighi, Hemtabad and Kaliaganj (negative change) during 

the year 1999-00 to 2014-15, whereas in other five Blocks namely Chopra, Goalpokher-I, 

Goalpokher-II, Raiganj and Itahar of the district, the percentage of irrigation area has been 

increased during the period 1999-00 to 2014-15. Out of the nine Blocks, the maximum 
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decrease has been found in Kaliaganj Block (-11.16 per cent) and maximum increase has 

been found in Raiganj Block (10.58 per cent) in the district i.e. the far high of district average 

(5.07 per cent). 

 

 

Figure 6.3 Changes in irrigation intensity of Uttar Dinajpur District (1999-00 to 2014-15). 

 

Table 6.7 Block-wise percentage of area under ground water irrigation in Uttar Dinajpur District. 

Name of the C.D.  

Blocks 

% of the area under GW 

irrigation (1999-00) 

% of the area under GW 

irrigation (2014-15) 

Change (1999-00 to 

2014-15) 

Chopra 73.47 75.12 1.65 

Islampur 76.04 70.88 -5.16 

Goalpokher-I 91.20 92.14 0.94 

Goalpokher-II 88.12 90.63 2.51 

Karandighi 76.18 74.07 -2.11 

Raiganj 78.62 89.20 10.58 

Hemtabad 81.39 76.56 -4.83 

Kaliyaganj 93.48 82.32 -11.16 

Itahar 90.64 91.34 0.70 

Uttar Dinajpur 84.11 89.18 5.07 

Source: Computed by the Researcher, data derived from the Third Minor Irrigation Department, Karnojora,  

               Uttar Dinajpur. 
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Figure 6.4 Area under ground water irrigation (%) 1999-00 and 2014-15 

 

6.1.6 Problems and possibilities of irrigation 

The main problems of irrigation in the study area is mainly ground water level decreased in 

pre-monsoon time when the average cost per hectare of irrigation is high. The irrigation 

benefit programme by the government is not available in the district. Irrigation systems 

especially paddy irrigation, i.e. water supply channels and another irrigation system in Uttar 

Dinajpur District have evolved over a long history of development, and have come to serve as 

a veins and arteries in agricultural sector that bring available moisture to the agriculture land. 

In Uttar Dinajpur District, too, agricultural water needs to be secured appropriately in order to 

achieve a stable supply of food production for the future, and that the multifunctional roles of 

agriculture are manifested appropriately. An important element in farming is a healthy water 

rotation to make sustainable use of agricultural water supply.  

Irrigation is a determining factor of surface water stock management. In the ecological as 

well as in the mechanical and economic sense, irrigation offers many opportunities and 

difficulties in the agricultural sector. As the principal water consumer universal, the 

agricultural area has become a leading issue for water resources management (Starr and 

Levison, 2014). In its traditional as well as its modern and advanced form, irrigation demands 

specific operations for maintenance and management, often involving not only technical 

know-how and manual dexterity, but also perseverance as well as institutional and social 

organization and political stability. It is important that appropriate management of 

agricultural production by farmers and agricultural groups, and of agricultural water by land 

improvement Blocks and others, is continued hereafter.  
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6.2 Seed farm  

A seed is the most essential and vital input for agricultural production. It has played a critical 

role in agricultural development since humans domesticated the first crop around 11,000 

years ago. It is a carrier of hereditary information which controls the extreme crop 

productivity, resistance to disease and tolerance to ecological stresses such as drought 

(Cavatassi, et al, 2010; Bishaw, 2004; Girma, et al, 2017). It is a key input for the production 

of the annual crops that provides the most of the district’s food crop requirement. They are 

both means of establishing a new crop each season and they determine the genetic potential 

of the crop that is grown. Department of agriculture maintains seven (7) seed farms in the 

district. The main role of seed farms is to produce foundation seeds of different crops and 

supply the seeds in the farmers (figure 6.5). 

In the study area, the seed farms supplied were varieties of different seeds crop namely- 

Hybrid paddy seeds (JP 115, BB-11 & BR-11), Sonalika wheat seeds, Talvar-350 maize 

seeds, Supra-350 cumin seeds, Brinjal seeds, Tomato seeds, Jetta-350, Moong seeds, 

Groundnut seeds and Kranti mustard seeds, etc. But in most of the blocks, farmers are not 

willing the farm seeds for their crop production. Altogether 40 households in each block have 

been taken into consideration to find out block-wise access to seed farm’s help. 

Source: Michael Turner, Head of seed unit (ICARDA) 

Figure 6.5 Components of sectoral seed supply system in Uttar Dinajpur District. 

 

The total results have been categorised into five levels, namely very easy (<2 km), easy 

(2-4 km), medium (4-6 km), difficult (6-8 km), and very difficult (>8 km). The households do 

not have easy access to seeds farm’s help for the production of different crops in various 
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seasons. Distributions of access to seed farm help of different categories are shown in the 

table 6.8. 

Table 6.8 Block-wise access to farm help in Uttar Dinajpur District. 

Name of the 

C.D. Blocks 

Percentage of households to the total 

Very easy Easy Medium Difficult Very Difficult 

Chopra 5.00 30.00 25.00 35.00 5.00 

Islampur 7.50 37.50 25.00 22.50 7.50 

Goalpokher-I - 30.00 27.50 37.50 5.00 

Goalpokher-II 7.50 27.50 42.50 22.50 - 

Karandighi - 17.50 70.00 10.00 2.50 

Raiganj 15.00 30.00 47.50 7.50 - 

Hemtabad 12.50 35.00 30.00 20.00 2.50 

Kaliyaganj 7.50 30.00 45.00 12.50 5.00 

Itahar - 25.00 42.50 32.50 - 

Uttar Dinajpur 6.12 29.16 39.45 22.22 3.05 

Source: Based on the households survey of 360 respondents. 

 

From the observation of seed accessibility, it is vivid that only 35.28 per cent of the total 

farmers are accessing the seed farm help very easily (table 6.8). Most of the farmers in the 

district are (39.45 per cent) accessing medium seed farm help and rest 25.27 per cent of the 

total farmers are access to seed farm help difficult to very difficult, i.e. one-fourth of the total 

district farmers. They are not taking seriously the access to the seed farm benefits. So, they 

are using normal seeds for the next year cropping season those are preserved in the house. As 

the result, they are not getting suitable productivity per hectare of the crops. It is important 

fact that, the advantage of farm depends on the distance of farm from the households. Table 

6.9 shows how far farm located from the farmers households in Uttar Dinajpur District. 

Table 6.9 Block-wise distance of seed farm from household in Uttar Dinajpur District. 

Name of the C.D. 

Blocks 

Percentage to total households 

<2 km 2-4 km 4-6 km 6-8 km >8 km 

Chopra - 12.50 10.00 30.00 47.50 

Islampur 7.50 7.50 27.50 37.50 20.00 

Goalpokher-I - - 15.00 52.50 32.50 

Goalpokher-II - 10.00 35.00 42.50 12.50 

Karandighi 12.50 7.50 30.00 32.50 17.50 

Raiganj 10.00 22.50 27.50 32.50 7.50 

Hemtabad 7.50 17.50 25.00 35.00 15.00 

Kaliyaganj 15.00 22.50 20.00 37.50 5.00 

Itahar - 15.00 30.00 32.50 22.50 

Uttar Dinajpur 5.84 12.78 24.44 36.94 20.00 

Source: Based on the households survey of 360 respondents. 

 

The table 6.9 shows that the block-wise seed farm located from the sample households of 

Uttar Dinajpur District. It shows that most of the farmers (36.94 per cent) are not easily 

accepting the HYV seeds from the Block Agricultural Seed Farms. Many farmers are living 

far away (6-8 km) from the seed farms. Only 18.62 per cent of the total farmers are easily 
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availing themselves of HYV seeds from the Block Agricultural Seed Farms and 24.44 per 

cent of the total farmers are travelling about 4-6 km from the seed farms. One-fifth of the 

total farmers are about >8 km away from the seed farms. They are not easily getting the 

advantages of agricultural seed farms. So, they are not using HYV of seeds and modern 

agricultural implements in agriculture. The finding shows that they practiced using local 

varieties and home stored seeds. Block-wise, highest percentage (52.50 per cent) of the total 

farmers are in Goalpokher-I Block away from 6-8 km of block seed farm and lowest 

percentage share (7.50 per cent) is only in two blocks namely, Islampur and Hemtabad 

respectively. It is the most curious incident that, there is no Block Agricultural Seed Farms at 

Goalpokher-I Block in between 2-4 km. The block-wise location of agricultural seed farms of 

Uttar Dinajpur District is represented in table 6.10. 

Table 6.10 Block-wise agricultural seed farm in Uttar Dinajpur District. 

(Area in hactare) 

Name of the 

C.D. Blocks 

Types of 

farms 

Actual 

area 

Net 

cultivated 

area 

Gross 

cropped 

area 

Cropping 

intensity 

(%) 

 

Remarks 

Chopra Now under KVK - - - - * 

Islampur SARF3 10.36 05.72 10.96 191.61 ** 

Goalpokher-I No seed farm - - - - - 

Goalpokher-II No seed farm - - - - - 

Karandighi BSF1 12.34 10.52 15.53 147.62 *** 

ASF2 23.47 10.12 17.80 175.95 *** 

Raiganj SARF3 13.35 09.10 14.57 160.09 ** 

Hemtabad BSF1 11.99 07.58 13.92 183.64 ** 

Kaliyaganj BSF1 10.27 07.75 14.97 193.15 *** 

Itahar BSF1 10.11 4.43 07.86 177.42 ** 

Uttar 

Dinajpur 

BSF/ASF/SARF 91.89 55.22 95.61 173.14 - 

Source: Office of the Principal of Agriculture Officer (PAO), Karnojora, Uttar Dinajpur. 

 

BSF1 = Block seed farm. 

ASF2 = Agricultural seed farm. 

SARF3 = Sub-divisional adoptive research farm. 

*= Farm area converted to Krishi Vigyan Kendra (KVK). 

**= Irrigation facility of its own. 

***=This farm has no irrigation facility of its own, but irrigation is available from outside     

         through Government schemes. 

 

As discussed earlier, there were seven Government Seed Farms in Uttar Dinajpur District. 

Out of these, two Government Seed Farms, namely Block Seed Farm and Agricultural Seed 

Farm is located in Karandighi Block. Agricultural Seed Farm is the biggest farm in Uttar 

Dinajpur District and it is also located in Karandighi Block. Its actual area is 23.47 hectares 

of which net cultivated area is 10.12 hectares and cropping intensity 175.95 percent. The area 

covered by Karandighi agricultural seed farm is Goalpokhar-I and some part of Goalpokhar-
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II. In these two blocks total benefitted farmers families are about 1,200. Itahar Block Seed 

Farm is the lowest seed farm in the district and its actual area is 10.11 hectares of its 4.43 

hectares area is net cultivated area. This seed farm is not suited for supplying of HYV seeds 

to the farmers. Moreover, farmers help from the Government offices is irregular and untimely 

which gives poor benefit to the farmers. Not only are that, the land conditions in the district 

suffer from- 

1. Land condition is not influencing management such as possibilities for mechanization 

resistance to the soil erosion, and 

2. Land condition is not related to improvement possibilities such as response to 

fertilizer, possibilities for irrigation. 

 

6.2.1 Role of seed farm in the district 

The production of a big amount of quality seed of a higher variety for which there is no 

demand or which cannot be successfully distributed, is a useless as creating a solid need for 

developed seed without provision for enough production. Seed farm of Uttar Dinajpur 

District cannot produce sufficient amount of seed and incapable of supply to the local 

framers. Because of small seed farm area (10-12 hectares), lack of own arrangement for 

irrigation, one seed farm converted to Krishi Vigayan Kendra (KVK). As discussed earlier, 

only 55.22 hectare area used for quality seed production and total gross cropped area is 95.61 

hectares.  According to the agriculture officer, the demand of high quality paddy seed in a 

season (Amon season) is about 6.30 hundred metrict tonnes but supply from seed farm only 

2.07 hundred metric tonnes (2018) which is very negligible in respect of farmer’s demand. 

So, farmers are bound to use local variety seeds and they are not getting satisfactory 

production of crops. As a result, yield rate of crops decreased. 

     

6.3 Transport facilities 

The infrastructural facility like transport is very crucial for the successful cultivation of crops. 

The transport network determines the types of crops grown in an agricultural region. It also 

helps in the marketing and storage of agricultural commodities. Furthermore, transport is a 

flaming element of post-harvest crop management. After all, each harvested crop 

requirements to be transported, whichever directly from the field to the market or to the house 

for packing and storage (Marjanovic, 2109). Once a village is linked with a town by a 

metalled road, its economy undergoes a remarkable transformation. So, the farmers can 

market their products with ease and are also able to purchase fertilizers, plant protection 
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chemicals and other agricultural equipment from the market town. This leads to the 

intensification of agriculture and rapid transformation in the cropping patterns. On the other 

hand, transport refers to the movement of people and goods from one location to another. It is 

a service facility and is essentially required for the promotion of various economic activities, 

connected with agricultural, industrial and services, both production and distribution. It is an 

important key to the agriculture development of Uttar Dinajpur. The extension of 

transportation to rural areas of Uttar Dinajpur helps in spreading the agricultural activities to 

fallow land and cultivable wasteland, marketing of agricultural products, with the expanded 

market network through greater access to basic amenities. Ogunsanya (1981) observed that 

there are three types of ways in rural areas viz; bush paths, un-surfaced rural roads and 

surfaced rural roads. However, the bush route is very common but the least developed of all 

the routes. Bush paths link villages with farmsteads and they are usually narrowed, winding 

and sometimes overgrown by weeds especially during the rainy season. Transport affects 

agrarian marketing because it is the only means by which farmers can transportation their 

crop to the market. Poor transportation in the rural areas has resulted in low productivity, low 

income and a fall in normal of living of rural residents and high rate of poverty (Aloba, 

1986). In the district, road transport development is complementary to agricultural 

development. Among various modes of land transportation, road transport is very much 

significant for the development of society because it is easy to get and economic mode for 

any distance, easy access to remote areas and easy for frequent loading and unloading at any 

destination. Road transport is flexible, reliable, choice of routes and available for door to door 

services; it also links villages with markets in the district. Road transport developments are 

measured on the basis of selected variables like road density, road connectivity and road 

accessibility which give the composite score of road transport.  

A set of four indicators for the level of road transport facilities has been taken into 

account. The road transport facilities indicators are- 

1. Length of NH, SH, ZP to total road x 100 

2. Block-wise each road connectivity to the total villages. 

3. Block-wise distance of the metalled road from sample households. 

4. Block-wise modes of transport of agricultural produce. 

Table 6.11 Length of each category of road in Uttar Dinajpur District. 

District Types of road Length 

(km) 

No. of road 

available 

% share of each 

road 

 

Uttar 

Dinajpur 

National Highway 

(NH) 

169.40 NH-34 (New name 

NH-12), NH-31 

44.53 

State Highway (SH) 76.00 SH-10 19.98 
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 Zila Parisad (ZP) 135.00 - 35.49 

Total 380.40 03 100.00 

Source: Executive Engineer (PWD), Zilla Parisad Office, Karnojora, Uttar Dinajpur. 

 

In the district, total road length (NH, SH and ZP) was 380.40 km in 2011 (table 6.11). 

There are two types of National Highway which passes over the district, namely; NH-34 and 

NH-31. The total length of National High way is 169.40 km and total percentage covered is 

44.53 per cent. And only one State High way (SH-10) passes through the district and it covers 

19.98per cent of the total road length. The total length of Zilla Parisad road is 135 km and 

percentage share is 35.49 per cent and through all over the blocks in the district. Table 6.12 

shows road connectivity of each road and their percentages of every village in the district. 

Table 6.12 Block-wise road connectivity in Uttar Dinajpur District. 

Name of the 

C.D. Blocks 

No. of 

Villages 

Percentage of each road to the total villages 

NH SH ZP No Roads Total 

Chopra 119 9.24 - 13.45 77.31 100 

Islampur 103 18.44 - 11.65 69.91 100 

Goalpokher-I 166 6.02 - 9.03 84.95 100 

Goalpokher-II 157 12.74 - - 87.26 100 

Karandighi 215 14.42 - 6.98 78.60 100 

Raiganj 227 9.25 4.40 10.13 76.22 100 

Hemtabad 116 - 5.17 19.83 75.00 100 

Kaliyaganj 222 - 6.30 9.00 84.70 100 

Itahar 252 8.73 - 6.35 84.92 100 

Uttar Dinajpur 1,577 8.49 1.90 8.88 80.73 100 

Source: Computed by the researcher from the Census of India 2011 (Administrative Atlas, West Bengal). 

 

According to the table 6.12, there are 1,577 villages in Uttar Dinajpur district. For the road 

connectivity, all villages have been taken into account for the study of different transport 

connectivity. For the consideration of NH road, there are no NH roads in two blocks namely 

Hemtabad and Kaliaganj. Only one block namely Goalpokher-I, NH road connectivity (6.02 

per cent) is low over and it is far below the district average i.e. 8.49 per cent. Block-wise 

highest percentage share of NH connectivity (18.44 per cent) is observed in Islampur Block 

and it is far high from district average. In the district, there are only 1.90 per cent (very 

negligible) road which is the State High way road. Only three blocks namely; Raiganj, 

Hemtabad and Kaliaganj are covered by the State High way and rest of the five blocks 

namely; Chopra, Islampur, Goalpokher-I, Goalpokher-II, Karandighi and Itahar do not have 

State High Way road in the district. On the other hand, 8.88 per cent of the total road is Zilla 

Parisad Road in the district. It is prodigious matter that, in Goalpokher-II Block there is no 

Zilla Parisad Road. The highest percentage share of Zilla Parisad Road is about 19.83 per 
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cent of the total road in Hemtabad block, where the district average is 9.55 per cent. Only two 

blocks namely; Karandighi and Itahar is far below the district average. But, more than 79.00 

per cent of the total villages in the district is not connected to the NH, SH and ZP roads. Road 

connectivity situation (No road runs over the block) is very poor in four blocks namely; 

Goalpokher-I, Goalpokher-II, Kaliaganj and Itahar; which is above the district average (80.73 

per cent). Block-wise no road runs situation is highest (87.26 per cent) share is Goalpokher-II 

Block and lowest is found in Islampur Block (69.91 per cent). As a result, this block can’t 

proper development in agriculture and other related activity. For the overall situation of road 

connectivity in the district is not of high level and as a result, the district is undeveloped in 

road transport systems. From the field study accessibility of transport has been determined on 

the basis of the sampled villages which covering the whole district. These are classified on 

the basis of distance from major roads to the sample villages and the results represented in the 

table 6.13.      

Table 6.13 Block-wise NH accessibility of transport of sample villages in Uttar Dinajpur District. 

 

Availability 

of NH roads 

Number of sample villages in each Block 

Chop

ra 

Islam

pur 

Goalp

okher-

I 

Goalp

okher-

II 

Kara

ndighi 

Raiga

nj 

Hemt

abad 

Kalia

ganj 

Itah

ar 

 

Total 

 

% of 

the 

total 

<3 km 01 01 - - 03 - - - 02 07 14 

3-6 km 01 04 - 01 02 01 03 - 01 13 26 

6-9 km 03 - - 03 - 02 04 01 01 14 28 

9-12 km - - 01 01 - 02 - 01 - 05 10 

>12 km - - 05 01 - - - 04 01 11 22 

Total village 05 05 06 06 05 05 07 06 05 50 100 

Source: Based on the households survey of 50 villages. 

 

From the table 6.13, it is vivid that according to the distance from sampled households to 

NH road connectivity the villages can be divided into 5 categories. Out of these, 22 per cent 

of the total sample villages is located (>12 km) in remote areas. About 40 per cent of the total 

sample villages are located between 6 km and 38 percent of the total sample villages in the 

district are located between 6 and 12 km from the NH roads. The block-wise study, it is 

observed that Goalpokhar-I Block is more remote inaccessibility of NH i.e. only 5 villages 

out of 6 sample villages are located within 12 km and in Kaliaganj Block, out of 6 sample 

villages, 4 villages are also located >12 km away from the NH in the district. On the other 

hand, it is observed that the Chopra, Islampur, Karandighi, Hemtabad and Itahar Blocks, most 

of the sample villages are located in a range of 6-9 km from the NH roads. It is oppressive 

that all the sampled villages of Chopra Block are located between 9 and 12 km from the NH 

roads. So, people as well as farmers of this block are not easily access the NH road. For 

availing of the NH roads the farmers are depended on the other roads as well as State 
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Highway in the district. Lastly, overall situation of NH roads connectivity in the district is not 

good and road transport development is also underprivileged. In this regards, block-wise SH 

accessibility of different villages is very important and grouped into five categories are 

represented in the table 6.14. 

Table 6.14 Block-wise SH accessibility of transport of sample villages in Uttar Dinajpur District. 

Availability 

of SH roads  

Number of sample villages in each Block 

Cho

pra 

Isla

mpu

r 

Goalpo

kher-I 

Goalp

okher

-II 

Karand

ighi 

Raiga

nj 

Hemt

abad 

Kalia

ganj 
Itahar 

Total % of 

the 

total 

<1 km - 04 - 04 02 04 04 02 03 23 46 

1-2 km - 01 - 01 - 01 01 01 01 06 12 

2-3 km - - - - 03 - 02 01 - 06 12 

3-4 km - - - 01 - - - - - 01 02 

>4 km 05 - 06 - - - - 02 01 14 28 

Total village 05 05 06 06 05 05 07 06 05 50 100 

Source: Based on the households survey of 50 sample villages. 

 

Table 6.14 substantiates the observation with the results from the primary household’s 

survey in the district. It shows that 46 per cent of the total sample villages is located within 1 

km of SH road in the district. Nearly 24 per cent of the total sample villages are located in 

between 1 and 3 km from the State Highway (SH), only 2 per cent villages of the total sample 

villages are located between 3 and 4 km and rest of the villages (28 per cent), i.e. about one-

fourth per cent of the total villages are located above 4 km in the district. The block-wise 

overall situation of Islampur, Goalpokher-II, Raiganj, Hemtabad, Kaliaganj and Itahar Blocks 

sampled villages are within 2 km from SH roads. For better and suitable transportation, Zilla 

Parisad road is also considered and it is also classified into five categories like; 1) Passes 

through the villages <0.25 km (accessible), 2) 0.25-0.50 km (low accessible), 3) 0.50-0.75 

km (moderately accessible), 4) 0.75-1.00 km (poor accessible) and 5) >1.00 km (remote 

accessible) is given in table 6.15.   

Table 6.15 Block-wise ZP accessibility of transport of sample villages in Uttar Dinajpur District. 

 

Availability 

of ZP (km) 

Number of sample villages in each Block 

Chop

ra 

Islam

pur 

Goalpo

kher-I 

Goalp

okher

-II 

Kara

ndighi 

Rai

ganj 

Hemt

abad 

Kalia

ganj 

Itahar  

Total 

 

% of the 

total 

<0.25 01 04 - 02 - 03 03 04 03 20 40 

0.25-0.50 - 01 - 02 01 02 04 01 - 11 22 

0.50-0.75 01 - 01 02 02 - - 01 02 09 18 

0.75-1.00 - - - - - - - - - - - 

>1.00 03 - 05 - 02 - - - - 10 20 

Total village 05 05 06 06 05 05 07 06 05 50 100 

Source: Based on the households survey of 50 villages. 

 

It is observed from table 6.15 that on an average 40 per cent of the total sample villages 

are located within 0.25 km of ZP, 22 per cent sampled villages are located in between 0.25 

and 0.50 km, 18.00 per cent villages are located between 0.75-1.00 km from the Zilla Parisad 
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roads and rest 20 per cent of total villages are located more than 1.00 km of ZP roads. So, the 

overall study of the district reveals that transport accessibility to the farmers is not easily 

communicable. Depending on the transport accessibility 40 households of each block are 

considered and total 360 households are considered over the district. It has been categorized 

the respondents into five categories according to access the transportation facilities. 

Table 6.16 Block-wise access to transport facilities in Uttar Dinajpur District. 

Name of the 

C.D. Blocks 

Percentage of transport facilities to the total respondents 

Very 

Easy 

Easy Medium Difficult Very 

Difficult 

Total (%) 

Chopra - 7.50 32.50 45.00 15.00 100 

Islampur 5.00 12.50 15.00 47.50 10.00 100 

Goalpokher-I 7.50 15.00 35.00 37.50 5.00 100 

Goalpokher-II 15.00 22.50 37.50 25.00 - 100 

Karandighi 10.00 30.00 27.50 30.00 2.50 100 

Raiganj 12.50 25.00 52.50 10.00 - 100 

Hemtabad - 17.50 50.00 25.00 7.50 100 

Kaliyaganj 15.00 20.00 45.00 12.50 7.50 100 

Itahar 10.00 25.00 42.50 22.50 - 100 

Uttar 

Dinajpur 

8.00 19.00 38.62 28.33 5.28 100 

Source: Based on the households survey of 360 respondents. 
 

It is observed from table 6.16 that, there is a wide disparity in transport help. While 27 per 

cent of the total households is found to be very easy and easy transport access and most of the 

total farmer’s households (38.62 per cent) access is medium accessibility in the district. 

About 28.33 per cent of the total farmer’s households are difficult for transport help and only 

5.28 per cent of the total households are in the category of very difficult accessibility in the 

district. Among the blocks, 30 per cent of the households in Karandighi Block have easy 

access in transportation help and 47.50 per cent of households in Islampur Block, farmers are 

facing difficulty in transport. The main causes of difficulty in access to transport help in the 

district is the lack of density of the roads and financial problems to connect villages. To 

understand the status of roads, metalled roads from the sample households were categorised 

into various categories and findings are represented in the table 6.17.  

Table 6.17 Block-wise distance to metalled road from sample households in Uttar 

                                           Dinajpur District. 

Name of the 

C.D. Blocks 

Percentage of sample households to the total respondents 

<2 km 2-4 km 4-6 km 6-8 km >8 km Total (%) 

Chopra 12.50 52.50 25.00 10.00 - 100 

Islampur 22.50 35.00 30.00 15.00 - 100 

Goalpokher-I 15.00 40.00 42.50 02.50 - 100 

Goalpokher-II 17.50 25.00 37.50 10.00 10.00 100 

Karandighi 20.00 42.50 30.00 07.50 - 100 

Raiganj 30.00 27.50 30.00 12.50 - 100 

Hemtabad 22.50 25.00 32.50 05.00 15.00 100 

Kaliyaganj 27.50 37.50 30.00 05.00 - 100 

Itahar 15.00 42.00 25.00 - 15.00 100 
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Uttar 

Dinajpur 

20.28 36.37 31.40 07.22 04.44 100 

Source: Based on the households survey of 360 respondents. 

 

From table 6.17 it is observed that there is 56.56 per cent of the total farmer households of 

the district who are located within 2-4 km. Nearly 31.40 per cent of the total farmer's 

households of the district are located far away (4-6 km) from the metalled roads and 11.66 

per cent of farmer households are located over 6.00 km in the district. Among the blocks, it is 

observed that most of the farmer’s households (42.50 per cent) of Goalpokher-I Block are 

located within 4-6 km and it is higher than district average i.e. 31.40 per cent. But Chopra 

and Itahar Blocks farmer households are lower than (25 per cent each) the district average i.e. 

31.40 per cent. For this reason it has been considered that to satisfy the transport system in 

the district these are classified into five categories i.e. very high, high, medium, low and very 

low in the table 6.18. 

Table 6.18 Block-wise satisfy with the transport system in Uttar Dinajpur District. 

Name of the  

C.D. Blocks 

Percentage of households to the total respondents 

V. High High Moderate Low V. Low Total (%) 

Chopra 7.50 25.00 42.50 20.00 5.00 100 

Islampur 12.50 30.00 37.50 10.00 10.00 100 

Goalpokher-I 5.00 22.50 55.00 12.50 5.00 100 

Goalpokher-II 7.50 20.00 60.00 12.50 - 100 

Karandighi 15.00 32.50 40.00 5.00 7.50 100 

Raiganj 20.00 27.50 35.00 17.50 - 100 

Hemtabad - 25.00 57.50 22.50 5.00 100 

Kaliyaganj 7.50 22.50 52.50 7.50 10.00 100 

Itahar 10.00 32.50 45.00 5.00 7.50 100 

Uttar Dinajpur 9.44 26.39 46.17 12.50 5.50 100 

Source: Based on the households survey of 360 respondents. 

 

Table 6.18 authenticates the observation with the results from the 360 respondent’s survey 

in the district. There is 9.44 per cent of the total district households who are satisfied with 

access transport system. About 26.39 per cent of the total households are highly satisfied with 

transport system in the district, 46.17 per cent of the households are moderately satisfied with 

the transport network and nearby 18.00 per cent of the total households are satisfied in the 

category of low and very low in transport systems. In the block-wise study it is observed that 

20.00 per cent, 17.50 per cent and 22.50 per cent of the farmers are satisfied with low 

transport system in Chopra Block, Raiganj Block and Hemtabad Block respectively. The 

percentages are higher than the district average i.e. 12.50 per cent. Islampur, Karandighi, 

Raiganj and Itahar block’s farmers are moderately satisfy with the transport system in the 

district and it is higher than (46.17 per cent) the district average. On the other hand, there are 

four blocks namely; Islampur, Karandighi, Raiganj and Itahar, the farmers are very highly 
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satisfied with transport system and it is higher than the district average. Rest five blocks in 

the district have low satisfaction of transport systems because two and three wheeler transport 

system is the major mediums for transport of agricultural goods and related materials. 

Farmers of these blocks do not easily enjoy the transport facilities in the district. 

 

6.3.1 Modes of agricultural production from farm to house 

In the study area it is revealed that farm plots are scattered and varying distances away from 

the houses. Respondents were however asked about the different modes of transport of 

produce from farm to house. At the time of households survey, author observed that, the 

farmers of the district use different modes of transportation were identified by them like head 

porterage, bullock-cart, Bi-cycle, three-wheeler van, motor van (local name bhut bhuti), pick-

up van, tractors, etc. Modes of transport of agricultural production from farm to house in 

sampled household’s scenario are represented in the table 6.19. 

Table 6.19 Block-wise modes of transport of agricultural produce from farm to house in Uttar Dinajpur District. 

Name of the 

C.D. Blocks 

Head 

porterage 

Bullock-

cart 

Bi-cycle Three 

wheeler 

van 

Three 

wheeler 

motor van 

Tractors Pick-up 

van 

Chopra 14 - 03 08 05 07 03 

Islampur 13 05 02 01 - 17 02 

Goalpokher-I 17 03 07 - 06 05 02 

Goalpokher-II 14 02 06 03 - 14 01 

Karandighi 19 - - 11 - 06 04 

Raiganj 13 - 08 09 05 05 - 

Hemtabad 09 03 - 13 04 08 03 

Kaliyaganj 15 02 03 08 03 09 - 

Itahar 18 - 05 - 12 06 - 

Uttar 

Dinajpur 

132 

(36.67) 

15 (4.17) 34 (9.46) 53 

(14.72) 

35 (9.72) 77 (21.39) 15 (4.17) 

Source: Based on the households survey of 360 respondents. 

Note: The figure in the parentheses shows percentage value. 

 

Table 6.19 shows that 36.67 per cent of the total district farmer households are using head 

porterage for transport their agricultural produce from farm to house, 4.17 per cent employed 

of the total farmers are using of bullock-cart, 9.46 per cent of the total farmers are using 

bicycle, 14.72 per cent are using three-wheeler van and 9.72 per cent are using three-wheeler 

motor van, 21.39 per cent are using tractor for transport their agricultural produce from farm 

to house and it is the second-largest transportation system in the district. Only 4.17 per cent 

of the total farmers are using pick-up van. The effect of higher percentage use of head 

porterage is that it has limited the potential of production because they can only carry certain 

quantities at a time. 
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A)  Modes of transport of crop from farm to house by head porterage in Hemtabad block. 

B)  Modes of transport of crop from farm to house by bi-cycle in Raiganj block. 

C)  Modes of transport of crop from farm to house by bullock-cart in Kaliaganj block. 

D)  Modes of transport of crop from farm to house by tractor in Itahar block.                      

Plate 6.1 Modes of transport of agricultural produce from farm to house. 

 

Block-wise highest percentage share is observed in Karandighi Block (i.e. 47.50 per cent). 

This block’s farmers are carrying their agricultural production by the head porterage and 

lowest percentage share is found in Hemtabad Block i.e. 22.50 per cent. The reason for the 

use of head porterage modes of transportation is because of the horrific situation of the roads 

from their farm to house. As a result, transportation cost is high which farmers cannot bear. 

Head porterage Bi-cycle 

Tractor Bullock-cart 

A 

C D 

B 
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Table 6.20 Block-wise modes of transportation for agricultural crops from house to  

                                          market in Uttar Dinajpur District. 

Name of the 

C.D. Blocks 

Bi-cycle Three-

wheeler van 

Three-wheeler  

motor van 

Pick-up 

van 

Lorries 

Chopra 07 09 12 08 04 

Islampur 11 16 07 03 03 

Goalpokher-I 14 13 02 05 06 

Goalpokher-II 09 14 10 07 - 

Karandighi 06 10 15 02 07 

Raiganj 08 12 11 04 05 

Hemtabad 12 15 04 03 06 

Kaliyaganj 10 19 02 04 05 

Itahar 09 12 09 03 07 

Uttar 

Dinajpur 

86 

(23.89) 

120 (33.33) 72 (20.00) 39 (10.84) 43 (11.94) 

Source: Based on the households survey of 360 respondents. 

Note: The figure in the parentheses shows percentage value. 

 

From the table 6.20 it is revealed that, one-third (33.33 per cent) of the total respondents 

indicated the use of three-wheeler van for transporting their agricultural produce from house 

to local market. But 23.89 per cent of the total farmers are using bicycle and it is the second-

largest transport system for the agricultural production from house to local market in the 

district. About 20 per cent of the total farmers are using a three-wheeler motor van and 22.78 

per cent are using pick-up van and lorry to transport their produce from house to market.  

It is observed from the above discussion, it is clear that the transport system and road 

connectivity is poor. Majority of the sampled farmer households are facing many problems 

due to the more distance of NH, SH roads from their house. Although, some blocks picture is 

opposite and these blocks are well connected to the NH, SH and ZP roads. Nevertheless, 

transportation system is not well for transport of the agricultural goods from farm to house 

and house to the market. So, they are bound to carry their agricultural produce and related 

goods at high price.  

 

   

                 

Three-wheeler motor van Tractor A B 
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A) Modes of transport of crops from house to market by three-wheeler motor van in Islampur block. 

B) Modes of transport of crops from house to market by tractor trolley in Hemtabad block. 

C) Modes of transport of crops from house to market by lorry in Itahar block. 

Plate 6.2 Modes of transport of agricultural produce from house to market. 

 

6.4 Market facilities  

Markets (Formal Markets) in rural areas play an important role in improving rural 

development as well as agricultural development (FAO). Further, marketing is one of the 

major potent factor seriously stimulating agricultural production of an area, and a farmer at 

all times needs an efficient market wherein to sell his left over produce. Thompen (1951) has 

argued that an effective and efficient marketing system, from the point of view of a farmer, is 

one which facilitates the production of those products which, when sold to consumers, will 

yield maximum returns after the deduction of minimum marketing charges and farm 

production coast incurred by a farmer. Moreover, the subsistence economy is now very 

limited in its scope, and farmers give priority to the production of commodities for which 

there is a flourishing market. The rapid economic development in rural areas, marketing is an 

important component in income of an employment and generation in farm and non-farm 

sectors. Rural marketing involves the process of developing, pricing, promoting, distributing 

rural specific products and service leading to exchange between rural and urban market 

which satisfies consumer demand and also achieves organizational objectives. As per West 

Bengal State Marketing Board Report (WBSMBR) 2015, there are 246 hats (well known as 

periodic market) are gathered in Uttar Dinajpur District. Block-wise highest number of ‘hat’ 

gathered is in Raiganj Block (50 hats) and lowest in Goalpokher-II Block (9 hats). ‘Hats’ are 

a place where mainly the buying and selling of agricultural products between sellers and 

buyers. But most of the agricultural products in the district are sold by farmers in the private 

sector where there are too many lenders or to village traders. Agricultural marketing 

infrastructure plays a pivotal role in maintaining and recognition the tempo/  unstable of rural 

Lorry C 
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economic development. Agricultural marketing system includes the assessment of demand 

for farm inputs and their supply.  

The market of agrarian commodities is normally controlled by the buyers rather than the 

sellers, as the position of the latter is usually weak. The only way in which farmers can 

protect their interests is by forming groups of sellers (an agency) to act on their behalf, or by 

persuading the government to step in (Morgan and Munton, 1971; Singh and Dhillon, 2005). 

But where middlemen buy the produce from farmers for sale, the seller is in a vulnerable 

situation. There are different more farmers than traders and it is relatively easy for the latter 

to dictate terms on which they will buy the farmer’s seasonal produce. Middlemen know the 

market conditions better than the farmers do, and can insist on their own assessment. 

Evidently, government action is welcome for establishing co-operatives with a view to 

eliminating middlemen.  

Ingredient of a ‘hat’ as well as a market: any market to be present particular conditions 

must be gratified. These conditions should be both necessary and sufficient. The ingredient 

markets are- 

1. Block-wise number of hats and its facilities. 

2. The presence of buyers and sellers in hat.  

3. Price or market value at which the commodity is exchanged.  

4. Demarcation of the market area. 

Table 6.21 Block-wise number of hats in Uttar Dinajpur District. 

Name of the 

C.D. Blocks 

Daily 

markets 

One day / 

week hat 

Two days / 

week hat 

Wholesale 

hat 

Total hats 

Chopra* 03 06 13 03 25 

Islampur* 05 04 15 02 26 

Goalpokher-I* 03 - 08 02 13 

Goalpokher-II* 02 02 04 01 09 

Karandighi* 03 04 21 03 31 

Raiganj** 10 06 29 05 50 

Hemtabad** 04 05 18 03 30 

Kaliyaganj** 03 04 13 02 22 

Itahar** 03 05 28 04 40 

Uttar 

Dinajpur  

36 (14.63) 36 (14.63) 149 (60.56) 24 (9.75) 246 (100) 

Source: i. Secretary of Regulated Market Committee, Islampur and Kaliyaganj 

                                       ii. Agricultural Market Directory (markets survey reports), Government of West  

                                           Bengal, Uttar Dinajpur. 

 

                                         Note 1: Figure in the parentheses shows the percentage value. 
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                                         Note 2: * = Market and price-controlled by Kaliaganj Regulated Market Committee. 

                                                    **= Market and price-controlled by Islampur Regulated Market Committee. 

 

Table 6.21 shows that the regulated market and their block-wise destitutions are made and 

presented. The table reveals that in terms of number covered by each regulated market. In the 

district four types of markets are found i.e.-  

i. Daily market  

Daily markets are a market or market place in region where the local people regularly (7 days 

in a week) gather for purchase and sale of provisions, livestock and agricultural output. In the 

district, 14.63 per cent of the total markets are daily market and about 19.42 per cent of the 

total farmers are depending on the daily market. Block-wise highest percentage share is in 

Raiganj Block (27.28 per cent) and lowest is found in Goalpokher-II Block (5.55 per cent) 

(table 6.22). In this market (daily market) farmers are mainly selling their vegetable and daily 

need items.  

ii. One day markets 

One day markets mean a market place where the local region and its adjacent peoples gather 

one day in week and exchange the different agricultural goods. These types of market’s role 

in ensuring food supply for a population, markets are often highly regulated by a central 

authority. In the district, there is 14.63 per cent of the total markets which are one day in a 

week market and about 28.73 per cent of the total farmer's family are depending on the one-

day markets. Block-wise highest percentage share is in Chopra and Raiganj Block (16.67 per 

cent each) and lowest percentage share in Goalpokher II Block (5.55 per cent) (shown in 

table 6.22). In this market farmers are mainly selling their agricultural goods like food grain, 

HYV seeds, seeds of the common crops, modern farm implements, fertilizers, pesticides, 

sprayers and others. 

iii. Two day markets/ hat 

This means a markets place where the people come from the nearest places two days in a 

week. Most of the total markets (60.36 per cent) in the district are two-day market and about 

37.14 per cent of the total farmers are depending on two days markets in the district. Block-

wise highest percentage share in Raiganj Block i. e. 19.46 per cent and lowest percentage 

share in Goalpokher-II Block i.e. 2.68 per cent (table 6.21). The market price is controlled by 

the regulated market committee and the local markets. In this market farmers can sell and 

purchase their agricultural products and goods and repair the machinery items.  
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iv. Wholesale markets/ hat  

The wholesale market is a big size market in each block. Persons are buying the large quality 

of agricultural goods from various producers or vendors to the retailers. In the district, there 

are 9.75 per cent of the total markets which are wholesale markets (table 6.21). And 14.71 per 

cent of the total farmers of the district depend on wholesale markets. In these markets farmers 

are buying the farm implements goods, tractors, and other requirements goods.   

For the study of market facilities, five indicators have been taken into consideration. 

Market facility indicators are - 

1. Market-related data such as average market distance (AMD). 

2. No. of market and market density in each Block. 

3. Distance covered by the seller and buyer. 

4. No. of seller and buyer average attend on the hat days. 

5. Infrastructural facilities of different hats. 

 

The agriculture output is largely influenced by a large number of market variables. 

However, the study could identify and employ only five variables for the analysis which are 

presented in the table. It is very well documented that there is exists a positive correlation 

between average market distance from the sample households and agricultural output. For 

this purpose, I considered the 50 sampled villages all over the district. Table 6.22 shows the 

average distance of market from sample households. 

Table 6.22 Block-wise average distance of market from sample households in Uttar Dinajpur District. 

                      

Name of the 

C.D. Blocks 

No. of 

Sample 

villages 

Average market distance (km) from sample 

households 

Average distance 

(km) 

(DM+Hat+WM) Daily 

market 

(DM) 

One/ Two days 

in a week 

(Hat) 

Wholesale 

market (WM) 

Chopra 5 4.80 5.56 6.40 5.59 

Islampur 5 2.35 4.80 7.12 4.76 

Goalpokher-I 6 3.95 5.29 8.28 5.84 

Goalpokher-II 6 3.16 4.99 6.85 5.00 

Karandighi 5 3.87 5.65 7.05 5.52 

Raiganj 5 2.66 4.15 6.94 4.58 

Hemtabad 7 3.87 5.26 7.85 5.63 

Kaliyaganj 6 4.10 6.15 8.88 6.38 

Itahar 5 3.55 5.84 6.98 5.64 

Uttar 

Dinajpur  

50 3.59 5.30 7.37 5.42 

Source: Based on the household survey of 50 villages. 
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Table 6.22 revealed that in the district out of 50 sample villages, 10 villages are average 

distance less than 05 km far away the sample villages from all types of markets and it is 

covered by two blocks namely Islampur and Raiganj. Distance between 5-6 km from the 

sample households to the markets is observed in 34 villages and it is covered in 6 blocks 

namely Chopra (5.59 km), Goalpokher-I (5.84 km), Goalpokher-II (5.00 km), Karandighi 

(5.52 km), Hemtabad (5.63 km) and Itahar (5.46 km). Only one block (Kaliaganj) in the 

district the average distance from the sample village to market is above 6 km and it is higher 

than the district average i.e. 5.42 km. For this reason in this block farmers cannot sale their 

agricultural production easily in the local market. Transport cost is a vital matter for the 

transportation of agricultural goods. So, they cannot accept profits by selling their agricultural 

goods. In this regards market density is important to carry their agricultural-related goods 

from market to house and house to local market. To understand the block-wise strength of 

markets and its density of Uttar Dinajpur District I considered the total numbers of ‘hat’ per 

100 km2 which is represented in the table 6.23 and figure 6.6. 

Table 6.23 Block-wise market density of Uttar Dinajpur District. 

Name of the C.D. Blocks Total markets The density of market/ ’00 km2 

Chopra 25 6.61 

Islampur 26 7.85 

Goalpokher-I 13 4.46 

Goalpokher-II 09 2.98 

Karandighi 31 8.40 

Raiganj 50 10.72 

Hemtabad 30 15.65 

Kaliyaganj 22 7.33 

Itahar 40 11.02 

Uttar Dinajpur  246 7.98 

Source: Census Hand Book of India, 2001 and Agriculture Market Dictionary,  

                                         Uttar Dinajpur District, Government of West Bengal, Kolkata, 2015 

 

Table 6.23 shows that the market density is comparatively higher in Hemtabad Block with 

15.65 market/ 100 km2 and comparatively lower in Goalpokher-II Block with 2.98 market/ 

100 km2 in the district. But only three blocks in the district namely in Karandighi, Raiganj 

and Itahar Blocks market density is higher than the district average i.e. 7.98 market/ 100 km2 

and rest four blocks namely Chopra, Islampur, Goalpokher-I, and Goalpokher-II have lower 

market density than the district average. This analysis is again unable to provide an insight 

regarding the market availability by the farmers, as there can be concentrated at a particular 

area in each block. Overall, the other factors can be identified as distance from the seller and 

buyer house of different markets are represented in the table 6.24 (Appendix VIa).  
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From table 6.24 it is observed that, the markets are not well distributed in all blocks in the 

district. So, farmers are moving one place market to other place markets for selling and 

buying their necessary goods. Most indicating fact that about 22.50 per cent of seller in the 

district covers 2-4 km distance, but 28.05 per cent of the total buyers of the district covers 2-4 

km distance. About 26.67 per cent of the total buyers covers 4-6 km distance to the market 

from the house for buying the agricultural goods and many necessary items. But the opposite 

picture in 4-6 km, 30.28 per cent of the total sellers goes to market for sale of their 

agricultural goods. 

 

 

Figure 6.6 Total market and its density in Uttar Dinajpur District. 

 

In <2 km and 6-8 km distance, there are same per cent of seller and buyers who covers 

same market distance and it is about 15.83 per cent are sellers and 15.00 per cent are buyers. 

On the other hand, 31.39 per cent are seller’s covers 6-8 km and 30.28 per cent buyer’s 

covers 6-8 km distance from house to market. For overall study markets are not near of the 

sampled agricultural family. So, they are not easily selling and buying their agricultural 

product in the market and for large distance of markets the transport costing is higher. 

Consequently, they are not to do compatible profits of agricultural items. In this regards I 

considered the seller and buyers attendance in big ‘hat’ (>15 bigha area), medium ‘hat’ (8-15 
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bigha area) and small ‘hat’ (<8 bigha area) in the district (area considered on the basis of the 

area of hats).   

 

From table 6.25 (Appendix VIb), it is easily observed that most of the hats in the district 

are Bi-weekly. Out of 27 survey hats, 17 hats i.e. 62.96 per cent of the total hats frequency is 

Bi-weekly, 25.92 per cent hats is weekly and 7.40 per cent of the total hats is Tri-weekly and 

3.70 per cent are of the total hats is daily hat or market. Average seller attendances in big hats 

(>15 bigha area) are about 3,851 and buyer attendance is about 474 per hat. In medium hats 

(8-15 bigha), average buyer attendances per hat is 2,804 and seller average attendance is 296. 

But in small hats (<8 bigha) average buyer attendance per hat is 1,461 and seller attendance is 

162. It is most interesting that the ratio between buyer and seller in big, medium and small 

hats is 1:8, 1:9 and 1:9 respectively. In big hat 1 seller shop covers 8 buyers, in medium hat it 

covers 9 persons/ buyer and in small hat it is also 1 seller shop covers 9 buyers. According to 

the marketing officer the average standard ratio between seller and buyer is 1:12. So, it is far 

below the average standard ratio. It is because of low productivity per hectare, location of 

hats far away from the farmer’s households, transport cost of goods are very high, 

infrastructure of major hats in the study area is very poor. Presence of buyers and sellers in 

hat, market value at which the commodity is exchanged and demarcation of the markets area 

discuss is also necessary. In this regard I considered 3 major sample hat’s infrastructures 

condition which fulfils the above parameters. These are discussed below: 

 

6.4.1 Infrastructure of Durgapur hat (big hat) 

Durgapur hat is a big hat of Uttar Dinajpur District which is located in Itahar Block, Raiganj 

sub-division and it is under Kaliaganj Regulated Market. The area of Durgapur hat is 30 

bigha, market frequency is Bi-weekly and the market day is Sunday and Wednesday, market 

type is wholesale and retails. It was established in 1958. The average seller and buyer 

attendance in this hat day are 680 and 6,000 respectively.  

                          6.4.1.1 Transport and communication condition 

Nearest Name/ Distance 

District HQ Raiganj (12.00 km) 

Railway 

station 

Raiganj (12.00 km) 

Bus stop Raiganj (12.00 km) 

Pucca road NH-34 (0.50 km) 

Arrival modes Van, Cycle, Tractor trolly, Truck, Matador and 

others 

Despatch Van, Cycle, Tractor trolly, Truck, Matador and 
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modes others 

      

                           6.4.1.2 Market functionaries 

Objects Remarks 

Seller Attendance 640 

Buyer Attendance 6000 

Wholesalers 80 

Retailers 465 

Non-Agri. Items 100 

Shop Details Pucca-50, Kacha-100 and Open-500 

Market time Morning to evening 

Commission Agent - 

 

                           6.4.1.3 Facilities and Services 

Objects Remarks Objects Remarks 

Bank Yes Water Logging Yes 

Sundry Shop Yes Electricity Yes 

Canteen No Drinking-Water Yes 

Weight Bridge Yes Shad of Animals Yes 

Agri. Clinic No Loading Platform Yes 

Toilet No Parking Yes 

Sweeping Cleaning Yes Market Building Yes 

Waste Box Yes Cold Store (5 km) No 

 

                           6.4.1.4 Arrival information and commodities 

Commodity Annual Qty. Commodity Annual Qty. 

Paddy 700 Qntl. Wheat 800 Qntl. 

Pluses 200 Qntl. Parval 300 Qntl. 

Potato 500 Qntl. Pigeon Bird 500 Qntl. 

Jute 1500 Qntl. Cow 4600 

Onion 300 Qntl. Goat 7500 Pcs 

 

                           6.4.1.5 Demarcation of market area 

Objects Area 

Feeder Market Durgapur, Komlai, Dakshinal. 

Despatch Point Raiganj, Kaliaganj. 

Dependant Village Keotal, Ujani and Komlai. 

Hinterland Kamlai, Keotal, Durgapur, Saminath and 

Dakshinal. 

Nearby Market Kamlai, Burir hat, Dakshinal and 

Rupahar. 

 

                           6.4.1.6 Financial position 

Objects Amount  

(Rupees) 

Objects Amount  

(Rupees) 

Value of Agri. 

Commodity. 

1,22,60,000/- Annual 

Collection 

3,20,000/- 

Annual 

Expenditure 

1,90,000/- Remarks NA 

Source: Hat Secretary, Durgapur hat and Director of Agriculture Marketing, Raiganj, Uttar Dinajpur. 
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6.4.2 Infrastructure of Kunore hat (medium hat) 

Kunore hat is a medium type of hat which is located in Kaliaganj Block, Raiganj sub-division 

and it is under Kaliaganj Regulated Market. The area of Kunore hat is 10 bigha, market 

frequency is weekly, and market day is Wednesday, market type is whole sale and retail. It 

was established in 1935. Average seller and buyer attendance in hat day is 280 and 3050 

respectively.  

                          6.4.2.1 Transport and communication condition 

Nearest Distance/Name 

District HQ Raiganj (12.00 km) 

Railway station Kaliyaganj (16.00 km) 

Bus stop Konore(0.00 km) 

Pucca road ZP (0.10 km) 

Arrival modes Van, Bi-cycle, Tractor trolley, Truck, Matador 

and others 

Despatch modes Van, Bi-cycle, Tractor trolley, Truck, Matador 

and others 

              

                          6.4.2.2  Market functionaries 

Objects Remarks 

Seller Attendance 280 

Buyer Attendance 3050 

Wholesalers 35 

Retailers 186 

Non-agri. Items 55 

Shop Details Pucca-14, Kacha-42 and Open-248 

Market time Morning to evening 

Commission Agent - 

             

                           6.4.2.3  Facilities and Services 

Objects  Remarks Objects Remarks 

Bank Yes Water Logging Yes 

Sundry Shop Yes Electricity Yes 

Canteen No Drinking Water Yes 

Weight 

Bridge 

No Shad of Animals No 

Agri. Clinic No Loading Platform No 

Toilet Yes (General) Parking No 

Sweeping 

Cleaning 

Yes Market Building No 

Waste Box No Cold Store (5 km) No 
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                           6.4.2.4 Arrival information and commodities 

Commodity Annual Qty. Commodity Annual 

Qty. 

Paddy 550 Qntl. Wheat 500 Qntl. 

Pluses 20 Qntl. Cabbage 120 Qntl. 

Potato 120 Qntl. Mustard seed 650 Qntl. 

Jute 700 Qntl. Cow 2500 

Onion 100 Qntl. Goat 2600 Pcs 

 

                            6.4.2.5 Demarcation of market area 

Objects Area 

Feeder Market Hat Kalitaganj. 

Despatch Point Malga, Ghotsa, Sahebghata, Hat Kaliaganj. 

Dependant Village Chandgram, Malga, Ghotsa, Sahebghata, 

Hat Kaliyaganj, Kaliyaganj. 

Hinterland Chandgram, Malga, Ghotsa, Sahebghata, 

Hat Kaliyaganj, Kaliyaganj. 

Nearby Market Hat Kaliaganj, Sahebghata.. 

 

                            6.4.2.6 Financial position 

Objects Amount 

 (Rupees) 

Objects Amount 

(Rupees) 

Value of Agri. 

Commodity. 

76,200,000/- Annual Collection 1,60,000/- 

Annual 

Expenditure 

98,000/- Remarks NA 

Source: Hat Secretary, Kunore hat and Director of Agriculture Marketing, Raiganj, Uttar Dinajpur. 

 

6.4.3 Infrastructure of Samspur hat (small hat) 

Samspur hat is a small type hat which is located in Goalpokher-II Block, Islampur sub-

division and it is under Islampur Regulated Market. The area of Samspur hat is 05 bigha, 

market frequency is Bi-weekly, and market day is Monday and Friday, market type is mainly 

retail. It was established in 1915. The average seller and buyer attendance in hat day are 380 

and 2,950 respectively.  

     
Durgapur Hat, Lat: 25o31’02’’N, Long: 88o9’00’’E Kunore Hat, Lat: 25o34’02’’N, Long: 88o16’01’’E 

A B 
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A) Durgapur Hat (big hat) in Raiganj block  B) Kunore Hat (medium hat) in Kaliaganj 

block  C) Samaspur Hat (small hat) in Goalpokher-II block.   

Plate 6.3 Different hats in Uttar Dinajpur District. 

 

                           6.4.3.1 Transport and communication condition 

Nearest Distance/Name 

District HQ Raiganj (72.00 km) 

Railway station Kishanganj (12.00 km) 

Bus stop Raiganj (20.00 km) 

Pucca road NH-34 (74.00 km) 

Arrival modes Bullock-cart, Van, Cycle, Tractor trolly, Truck, 
Matador and others 

Despatch modes Bullock-cart, Van, Cycle, Tractor trolly, Truck, 

Matador and others 

               

                           6.4.3.2 Market functionaries 

Objects Remarks 

Seller Attendance 380 

Buyer Attendance 2950 

Wholesalers - 

Retailers 310 

Non-Agri. Items 75 

Shop Details Pucca-60, Kacha-78 and Open-

300 

Market time Afternoon. 

Commission Agent - 

               

                           6.4.3.3  Facilities and services 

Objects Remarks Objects Remarks 

Bank Yes Water Logging No 

Sundry Shop Yes Electricity Yes 

Canteen No Drinking-Water Yes 

Weight No Shad of Animals No 

Samaspur Hat, Lat: 25o57’17’’N, Long: 87o59’00’’E 

 

C 
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Bridge 

Agri. Clinic No Loading Platform No 

Toilet No Parking No 

Sweeping 

Cleaning 

Yes Market Building No 

Waste Box No Cold Store (5 km) No 

 

                          6.4.3.4 Arrival Information and Commodities 

Commodity Annual Quantity Commodity Annual 

Quantity 

Paddy 500 Qntl. Wheat 180 Qntl. 

Pluses 100 Qntl. Garlic 100 Qntl. 

Potato 600 Qntl. Laddies Finger 500 Qntl. 

Chilli 120 Qntl. Ginger 240 

Onion 350 Qntl. Cow/Goat - 

 

                          6.4.3.5 Market Area 

Objects Area 

Feeder Market Chakulia. 

Despatch Point - 

Dependant 

Village 

Samspur, Gobindapur, Koheli, Kalgao, Satabhat, 

Rampur. 

Hinterland Samspur, Kalagao, Gobindapur, Satabhat, Koheli, 

Rampur. 

Nearby Market Jantahat, Chakulia, Gangal. 

 

                          6.4.3.6 Financial position 

Objects Amount  

(Rupees) 

Objects Amount 

(Rupees) 

Value of 
Agri. 

Commodity. 

2,40,000/- Annual Collection 38,000/- 

Annual 

Expenditure 

6,600/- Remarks NA 

Source: Hat Secretary, Samspur hat and Director of Agriculture Marketing,  

                                           Karnojora, Uttar Dinajpur. 

 

In view of the foregoing discussion, it may be concluded that a thorough information of 

marketing and its trouble is very necessary to the farmer, for it will help him in taking 

business decisions, such as, what to produce, how much to produce, how much to sell, when 

to sell and where to sell. He has to study market trends and then regulate his production 

consequently. Thereby, a farmer can help to generate a healthy marketing environment. Not 

only that, farmer has made a decision carefully where to sell his agricultural production or 
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from where to buy his necessary agricultural inputs. Such, decisions of his will earn him 

improved profits. 

 

6.4.4 Krishak Bazars as an agricultural marketing place 

Now-a-days (from 2014-15) Krishak Bazar (KB) is playing an important role for buying and 

selling of agricultural goods. In krishak bazar mainly government agencies are buying the 

agricultural crops from the local as well as block farmers. Previously (before 2015), it was 

observed that due to the insufficiency of proper marketplace as well as reorganised selling 

services the farmers did not contract proper price against their agricultural goods. Uttar 

Dinajpur District is enriched with different agricultural produces. A significant number 

(85.83 per cent) of people are belongs to farmstead production. Therefore, the West Bengal 

Government is trying to establish at least one Krishak Bazar (KB) in each and every block in 

the district.  In the district, out of the nine blocks total 6 krishak bazar are found in six blocks 

namely Islampur, Itahar, Karandighi, Raiganj, Hemtabad and Kaliaganj. These six block’s 

30-35 per cent of farmers are selling their agricultural commodities in krishak bazar. But it is 

observed from field visit that rest of the farmers are not  able to sell their agricultural goods in 

krishak bazar. Because most (3 krishak bazar) of the krishak bazars are situated in remote 

areas and government agencies who are buying agricultural goods from farmers pay the 

amount by bank cheque or in farmers bank account after 10-15 days. So, farmers are not 

interested in selling their agricultural commodities in krishak bazar. Not only that, 

transportation cost of agricultural commodities is high for long distance from the farmer's 

house.     

 

6.5 Storage facilities 

Uttar Dinajpur District is the 3rd largest the vegetable producer in the West Bengal (Deputy 

Director of Agriculture, Uttar Dinajpur, 2015). In spite of that per-capita accessibility of 

fruits and vegetables is quite low because of post-harvest losses which account for about 25 

to 30 per cent (decreases food availability from 100 to 80 gm per capita) of total production 

(Singh, 2014; Lalhmangaihchhungi, 2018). Besides, qualities of a good-sized quantity of 

produce also deteriorate by the time it reaches the market. The principal purpose of storing 

seeds of economic plants is to preserve planting stocks from one season until the next. 

Prehistoric man learned the necessity of this practice and development methods of storing 

small quantities of seeds for his future use. As agronomy developed, farmers expanded his 

knowledge concerning both the necessities of seed for maintenance of viability and 
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procedures of providing suitable storage situations. Many of these seed lots are not used the 

first year after production (Oren, et al, 1978). 

Not only that, seed storage is to maintain the seed in good physical and physiological 

conditions from the time they are harvested until the time they are planted. So, storage 

facilities are essential for the development of the agricultural sector to preserve planting 

stocks from one season until the next. But proper storage of seeds is vital to conserving its 

vigour and vitality. There are seven cold storages in Uttar Dinajpur District and cold storage 

is concentrated mainly in three blocks. Out of seven cold storages, four cold storages are 

located in Islampur Block, two cold storages are in Goalpokher-II and only one in Raiganj 

Block. All of the cold storages help the local farmers to store their agricultural produce in 

offseason and protect the crops from destroyed by weeds and insects. In the whole district, 

only two (Food Corporation of India) FCI godowns are there; one is located in Raiganj and 

the other is located in Islampur Block. The capacities are not adequate to keep pace with the 

demand for crops produced in the district. Most of the farmers have their own traditional 

storage facility but it is not scientific. Block-wise percentage of farmers who have or have not 

personal storage facility which is represented in the table 6.26. 

Table 6.26 Block-wise percentage of storage facility in Uttar Dinajpur District. 

Name of the C.D. 

Blocks 

Percentage of having personal storage facility 

Yes No Total 

Chopra 45.00 55.00 100 

Islampur 32.50 67.50 100 

Goalpokher-I 52.50 47.50 100 

Goalpokher-II 22.50 77.50 100 

Karandighi 60.00 40.00 100 

Raiganj 37.50 62.50 100 

Hemtabad 42.50 57.50 100 

Kaliyaganj 55.00 45.00 100 

Itahar 57.50 32.50 100 

Uttar Dinajpur  45.00 55.00 100 

Source: Based on the households survey of 360 respondents. 
 

From the table 6.26, it is clear that personal cold storage capacity is not so good. Most of 

the total farmers (55 per cent) are not owning storage facilities in their houses. Only 45 per 

cent of the total farmers have own storage facility in their houses. Block-wise, the highest (60 

per cent) percentage of storage facilities is in Karandighi and lowest (22.50 per cent) is in 

Goalpokher-II Block among the 9 C.D. Blocks of the district. 
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6.5.1 Status of cold storage and it's potential in Uttar Dinajpur District 

Total estimated annual production of major fruits, vegetables and food grains in Uttar 

Dinajpur district is about 2,052.88 thousand metric tonnes (Deputy Director of Agriculture, 

Uttar Dinajpur, 2015). Due to diverse agro-climatic conditions and better availability of other 

infrastructures, the production is gradually rising in the district. Although, there is a vast 

scope for increasing the crop supply but the lack of storage capacity in the district is 

becoming major bottlenecks in tapping the potential. In the district, all of the storages are 

mostly for single commodities like; Potato, Vegetable, Flowers, etc. which results in poor 

capacity utilization. Block-wise total cold storages and their license capacity and number of 

beneficiary in Uttar Dinajpur District is represented in the table 6.27. 

Table 6.27 Block-wise name and storage capacity of cold storage in Uttar Dinajpur District. 

Name of the 

C.D. Block 

Name of the cold storage License capacity 

(M. tonne) 

No. of 

beneficiary 

Chopra*  

 

Islampur 

HSB Agro Industries Ltd. 

(Kanchan himghar).   

14,400 9,800 

Shree Kishan Himghar 30,906 23,800 

Sabujayan cold storage   14,000 12,700 

Goldline Multipurpose cold 

storage & Potato Processing 

(P) Ltd. 

11,160 8,400 

Goalpokher-I*  

Goalpokher-II Dinajpur Cold Storage  8,190 9,200 

Prasadjee Himghar 14,860 14,900 

Karandighi*    

Raiganj Prasad Cold Storage 13,702 17,100 

Hemtabad*  

Kaliaganj*  

Itahar*  

Uttar 

Dinajpur  

7 (seven cold storage) 1,07,218 95,900 

Source: i. Manager of Cold Storage, Prasad Cold Storage, Raiganj, Uttar Dinajpur 

                        ii. Office of the Directorate of Agricultural Marketing, Government  

                            of West Bengal, Uttar Dinajpur 

                                       Note: *Indicates there is no cold storage in the Blocks. 

 

From the table 6.27 it is observed that total capacity of whole district cold storage is about 

1,07.21 thousand metric tonnes but total production of fruits, vegetables and food grains is 

about 2,052.88 thousand metric tonnes. So, the vast gap between the poorest storage capacity 

and total production ratio. Not only that, cold storage is mainly gathered in three blocks 

namely Islampur, Goalpokher-II and Raiganj. It is because of that the other six blocks, 

farmers are not easily accepting the cold storage facility. Therefore, they get the 

transportation cost is very high and many vegetables are losses during transportation time in 

one side. On the other side, there are pimps functioning in every cold storage. They sell the 

bond at very high price to the vendors. Small farmers cannot buy the high price bond; so, 
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they do not have a chance to keep their crops or vegetable in cold storages. In this situation, 

they had to sell their agricultural products at the time of cropping season and at a low price. 

Block-wise storage capacity in Goalpokher-II is 23,050 metric tonnes, Islampur is 52,856 

metric tons and rests in Raiganj Block is 1, 37, 025 metric tonnes. There are no cold storage 

other six blocks namely Chopra, Goalpokher-I, Karandighi, Hemtabad, Kaliaganj and Itahar 

Block. Despite the rising demand for cold storages, the district has seven cold storage is 

located at Raiganj, Islampur, and Goalpokher-II Block. But total amount of storage capacity 

in the district is much lower compared to the total needs and other districts of state. The total 

number of beneficiary families in the district is about 95,900. But total number of agricultural 

family in the district is 2,85,769 i.e. the ratio between cultivator’s family and cold storage 

beneficiary is about 1:3 which is low. 

 

6.5.2 Storage condition  

Most of the cold storage is old in the district. Food and food grain crops can be preserved by 

storage at low temperature, which retards the activities of micro organisms. On the contrary, 

low temperature does not destroy spoilage agents. The low temperature necessary for 

preservation depends on the storage time required often referred to as short or long term 

shortage and the type of product. Products such as potato, tomatoes, etc cannot be frozen and 

close control of temperature is necessary for long term storage. But some products can also 

be benefited by storing under controlled atmosphere and modified atmosphere conditions.  

 

6.5.2.1 Conventional seed storage structure of farmers 

The seed is a very important element in the quality of seedlings produced in the nursery since 

the quality of the seedling is determined by the genotype of the seed from which it originates. 

Hence, to products high class crop one has to sow high class seeds and have to maintain the 

quality of that seed from the time of harvest till it is germinate (Chala and Bekana, 2017). 

Therefore, the seed must be free from inert matter, weed seeds, seeds of other variety of the 

same crop, have safe moisture content, high germination and vigor and be relatively free of 

damage and diseases. The seed must also be treated, bagged and labelled (Schmidt, 2000). In 

the district, farmers are store their food grains in their house in different traditional storage 

structures and containers. Traditional grain storage practices at village farm level are crude 

and unscientific. The storage systems range from the mud structures to modern bins. 

Traditional grain storage plays an vital role in stopping losses which are caused mainly due to 

weevils, moths and rodents (Kartikeyan, 2009). The containers are made from a variety of 
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locally available materials, various sizes, shape and functions according to the farmer’s 

choice and agro-climatic situation (Kanwar and Sharma, 2003). The storage materials used 

include mud, bamboo, cow dung, paddy straw and woods, etc.     

     The storage container is made by wooden boxes known as ‘Sanduka’, are generally used 

for storing smaller quantities of pulses, any crop seeds, grains. To protect the crop seeds and 

food grains from the moisture, the storage box is kept about one and one and a half feet above 

the ground level with the help of three or four bamboo stands. Gola is another storage box 

structure used to the store paddy and jowar (local name is makai). A room with a large door 

is built for pouring grains. These are made locally using bamboo, burnt clay and sometimes it 

is made for brick and cement. In this regards some storage structures of the rural village area 

in Uttar Dinajpur District is shown in the table 6.28. 

Table 6.28 Different structures of seed storage pots in Uttar Dinajpur District. 

Structures Making Procedures Seeds 

Storage 

Capacity Remarks 

Bamboo 
Structure 

Detruncate bamboo is 
woven in the form of a 

cylinder with 

widespread and thin 

mouth. 

Paddy, Wheat, 
Mustard and 

Sorghum is 

suitable. 

About 20-25 
Quintals 

Permanency is about 
3-4 yrs. But weight 

loss due to insect 

attack. 

Mud and 

Earthen 

Construction 

It is made by Clay, 

paddy straw and cow 

dung mixing, look likes 

a container. the sun 

dried up and then burnt 

in fire. 

Mainly 

storage 

Paddy, Wheat, 

Sorghum, 

oilseeds and 

Pulses. 

5-7 Quintals Permanency is about 

8-10 yrs. But in rainy 

season develop cracks 

and moisture 

absorption followed by 

pest and mold 

infestation. 

Wooden 

constructions 

Local split wood is 

painted black. At the 

top, 35x25 cm and at 
the bottom 25x20 cm 

outlet is providing.  

Mainly paddy 

and wheat 

storage. 

About 10-12 

Quintal. 

Permanency 10-15 

years. This tupe of 

pots is neither airtight 
nor moisture-proof 

vas. 

Cement and 

brick 

structures 

It is rectangular types, 

Structures built as part 

of the house with brick 

in cement pestle having 

a wall wideness of 30-

35 cm. 

Wheat, Paddy, 

maize and 

sorghum. 

30-40 

Quintals. 

Permanency about 25-

30 years. This is not 

prevent from insect 

and moisture. 

Metallic G.I. 

sheets. 

The thickness of the 

circle with 2-4 m. The 

sheet is about 3 m high 

and vertically along one 

edge and edges of the 
other sheets are overlay 

and attached to each 

other. 

Various types 

of seeds are 

storage. 

Volume 

varies in 

size. 

Permanency is 

impermanent and not 

air fitted. 

Source: i. Seed Science and Technology, Tnau Agritech Portal, (www.agritech.tnau.ac.in). 

                              ii. Field observation of Researcher. 

 

As discussed earlier ¾ farmers of the total do not have a chance to keep the crop in the 

cold storage and storage in the district at the time of crop season. So, they are dependent on 

http://www.agritech.tnau.ac.in/
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personal storage facilities. Personal storage facility is traditional knowledge for constructing 

grain storage structure and use traditional storage practice at household level. It is because 

farmers have easy availability of raw material, local and low priced labour, availability of 

bamboo in village area and wooden picture, traditional knowledge and limited access to 

improved warehousing which drive rural farmers towards traditional storage practice. On the 

other hand given the massive gap between production and modern storage capacity, it is 

imperative to encourage and improve the traditional storage practice in the district.  

 

6.6 Banking system 

In rural areas, the banking system plays an important role in the credit of money from the 

bank in the district to the farmers. The modern scientific and technological advances in the 

field of agricultural production have made agricultural operations capital-intensive in nature, 

thereby increasing the cultivator’s need for credit. Another way it can be said that agronomic 

credit refers to the quantity of money that the farmers borrow to meet their production 

requirements as well as their present consumption needs (Sarker, et al, 2006). But the 

banking systems are not well in rural areas. Most of the Central and National banks are 

located in urban areas. Commercial as well as Central banks form an important source of 

agricultural credit in the district. 

The need for credit to acquire agricultural productive materials or agricultural inputs, the 

farmers need credit to tide over the slack seasons of agriculture during which consumption 

expenditure may have to be met by credit. In the district mainly five types of banks are 

located like; Bangio Gramin Vikash Bank, Raiganj Central Cooperative Bank, Bandhan 

Bank, National Bank (SBI, ICICI, PNB, UBI etc.) and West Bengal Finance Corporation 

Bank to support the farmers to improving their agricultural productivity and others. The 

poverty of small and marginal farmers necessitate them to take credit from the banks at the 

cropping season. The formal sector has flourished in recent years in disbursing agricultural 

credit where previously informal sector dominated the rural credit market for agriculture. 

NGOs have a stronger linkage all over the country and many local private commercial banks 

and foreign banks use these network to provide agrarian credit (Alauddin, et al, 2014). 
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A) Seed storage pot made by mud and earthen materials in Goalpokher-II block B) Seed 

storage pot made by bamboo in Itahar block C) Seed storage pot made by cement and 

bricks in Hemtabad block  D) Seed storage pot made by GI sheet in Chopra block. 

Plate 6.4 Different types of seed storage pots of farmers. 

6.1.1 Involvement of financial institution in Uttar Dinajpur District 

The agricultural, as well as economic development of a particular region or area (mainly in 

rural areas), largely depends upon how much financial support from the financial institution 

as well as different banks. Financial institutions mobilize and channelize individual saving 

into investment which creates more production in agricultural sectors. There are many 

branches of commercial and non-commercial banks situated all over the district, but the 

number cannot be called a good number as there are still hundreds of villages in the district. 

The remote village in the district is still not having any facilities from the banking system. As 

a result, farmers (specially marginal farmers) are poor, landless agricultural labours. Keeping 

in mind the poverty, commercial and local banks were directed to the grant agricultural loans 

Bamboo structure Mud and Earthen construction 

GI sheet & Bamboo structure Cement-brick construction 

A 

D C 

B 
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to the farmers. For this regard block-wise different bank and their numbers are considered in 

the table 6.29. 

Table 6.29 Block-wise bank and their number in Uttar Dinajpur District. 

Name of the 

C.D. Blocks 

BGVB RCCB Bandhan 

Bank 

National WBFC Total Bank 

Chopra 03 01 01 08 - 12 (7.50) 

Islampur 03 01 01 16 - 21 (13.12) 

Goalpokher-I 04 01 - 05 - 10 (6.25) 

Goalpokher-II 04 01 01 04 - 10 (6.25) 

Karandighi 06 03 03 12 - 24 (15.00) 

Raiganj 08 04 02 30 01 45 (28.12) 

Hemtabad 02 01 01 03 - 07 (4.38) 

Kaliyaganj 03 02 01 11 - 17 (10.63) 

Itahar 06 02 02 04 - 14 (8.75) 

Uttar 

Dinajpur  

37 

(22.98) 

16 

(9.94) 

13 

 (8.07) 

93 

(57.76) 

01 

(0.62) 

160 

 (100) 

Source: Lead Bank Officer, United Bank of India, Raiganj, Uttar Dinajpur. 

Note: Figure in the parentheses shows percentage values. 

 

Table 6.29 shows that most of the banks were (57.76 per cent) National Bank. As 

discussed earlier this type of bank was located mainly in district headquarters or some 

prominent town of the district. Therefore, rural farmers are not taking easily their agricultural 

loans. This type of bank has a few private, industrials and both financial and management. 

The second-largest number bank is Bangio Gramin Vikash (BGVB) Bank. About 22.98 per 

cent of the total banks are BGVB bank and 18.01 per cent of the total banks are Raiganj 

Central Cooperative Bank (RCCB) and Bandhan Bank in the district. These types of banks 

are located mainly in rural areas and most of the farmers take the loan from these banks. But 

the rate of interest is high in the Nationalised banks. It is interesting to note that, only one 

West Bengal Finance Corporation Bank (WBFC) is located in Raiganj (District headquarter) 

Block. This type of bank easily grants the loan for the buying of agricultural equipment as 

well as inputs but many farmers are not taking loan advantage. Because the distance from 

their house to the bank is far away and it is more time taken that matters. Because of this 

reason considered the banking loaning facility scenario in cultivation purpose is presented in 

the table 6.30. 

Table 6.30 Block-wise banking loan facility in Uttar Dinajpur District. 

Name of the 

C.D. Blocks 

Get any banking loan facility Total sample 

households Yes No 

Chopra 21 19 

3
6

0
 

h
o

u
se

h
o
ld

s 

Islampur 24 16 

Goalpokher-I 18 22 

Goalpokher-II 17 23 

Karandighi 25 15 
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Raiganj 27 13 

Hemtabad 16 24 

Kaliyaganj 18 22 

Itahar 19 21 

Uttar 

Dinajpur  

185 (51.38) 175 (48.62) 

Source: Based on households of 360 respondents. 

Note: The figure in the parentheses shows percentage value. 

 

     It is revealed from table 6.30 that, 51.38 per cent of the total respondents are getting 

banking loan facility and 48.62 per cent are not getting banking loan facility of the total 

respondents. Considering the fact, the level of banking loan facility is low in the district. The 

responses of the sample households in the loaning policy of the different banks in Uttar 

Dinajpur district were quite varied and numerous. 

 

6.1.2 Period for loan sanctioning from the date of applications 

In the district different bank have earned notoriety for sanctioning the loan applications of 

farmers (Borrowers) after a very long delay. Not only that, farmers are faced with various 

difficulties at the time of obtaining different certificates and documents from various offices 

for loaning sanctioned. It is real picture that the procedure for the sanction of loan (long term 

and short term) is quite complex and time-consuming, mainly because it calls for an 

inspection of land, valuation of mortgage offered, etc. I have attempted to determine the time 

required for sanctioning a loan; this refers to the period intervening between the actual date of 

the submission of the loan application to the bank’s receiving officer and the actual date of 

the loan disbursement of the loan. To understand the actual loan sanctioning status of 185 

sampled households in Uttar Dinajpur is shown in the table 6.31. 

Table 6.31 Period intervening between the date of loan application and date of actual  

                                         disbursement of loan in loaning families. 

 

The 

period 

required 

(Months) 

Name of the C.D. Blocks  
 

Total 

C
h

o
p

ra
 

Is
la

m
p

u
r 

G
o
a
lp

o
k

h
er

-I
 

G
o
a
lp

o
k

h
er

-I
I 

K
a
ra

n
d

ig
h

i 

R
a
ig

a
n

j 

H
em

ta
b

a
d

 

K
a
li

a
g

-n
j 

It
a
h

a
r 

<1 3 2 3 2 6 5 3 6 5 35 (18.92) 

1-3 8 5 6 4 7 8 4 5 3 50 (27.03) 

3-6 6 10 4 6 11 9 5 4 6 61 (32.98) 

6-9 1 4 3 3 - 1 2 - 2 16 (8.64) 

9-12 2 2 2 1 - 2 - 1 2 12 (6.49) 

>12 1 1 - 1 1 2 2 2 1 11 (5.24) 

Total 21 24 18 17 25 27 16 18 19 185 (100) 

Source: Based on sample households of 185 bank loaning families. 

Note: The figure in the parentheses shows percentage value. 
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An examined from the table 6.31, the total number of 185 samples loaning applicants, 35 

applicants (18.92 per cent) did receive their loans within a period of one month. Another 50 

applicants (27.03 per cent) did get their loans within a period of three months. These two 

categories put together comprise 45.95 per cent of the total sample borrowers, who could 

obtain their loans within a period of three months. Almost one-third (32.98 per cent) sample 

borrowers did receive their loans within a period of six months. This is not indeed a great 

achievement on the part of the all bank in Uttar Dinajpur. On the other hand, the percentage 

of farmers who obtained the loan between a period of 6-9 months, 9-12 months and above 12 

months was 8.64, 6.49 and 5.94 per cent respectively. It may be concluded that about 54.05 

per cent of the total sample borrowers are received their loans after the statutory period of 

four months. Each sample farmer households were told to express his major opinions about 

the loaning policy of the bank. The borrower’s opinions is represented in the tabulation forms 

in the table 6.32.   

 
Table 6.32 Opinions of sample farmers of the influences loaning policy in Uttar Dinajpur District. 
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Total 21 

(11.35) 

24 

(12.97) 

18 

(9.72) 

17 

(9.18) 

25 

(13.51) 

27 

(14.99) 

16 

(8.65) 

18 

(9.72) 

19 

(10.27) 

185 

(100) 

Source: Based on the household survey of 185 respondents. 

Note: The figure in parentheses shows the percentage value. 

 

     It is evident from table 6.32 that, a rather mixed reaction of sample farmer’s households to 

the loaning policy which, they feel, is influenced by major certain factors. It is gratifying to 

observe that about 34.59 per cent of the total cultivators feel the loaning policy of the bank in 
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the district is mostly influenced by the eligibility and need of the cultivators to obtain loans 

from the banks. The second-largest i.e. 24.86 per cent farmer’s opinion pertains to the 

political influence which governs the bank’s loaning policy. It is about one-fourth of the total 

number of sample cultivators. This is a very serious drawback of the co-operative movement 

in the district. 

About 15 per cent of the total farmers of sample households has expressed the view that 

the loaning policy of different bank in the district, is influenced by the status of the farmers 

who applies for a loan. Generally speaking, rich cultivators manage to get loans fairly easily, 

while it is difficult for the economically weaker cultivators to obtain long-term credit from 

Co-operative banks.  

Another 10.27 per cent of the farmers were of the opinion that only persons with some 

influence with bank officials could easily get loans. In fact, this finding is of great 

significance, chiefly because it amply proves that the bank is fairly free from the 

acquaintance. The last category of cultivators, which formed about 15 per cent of the total 

number of sample households declined to give any opinion at all. But in the time of 

discussion with the farmers, I have gained the impression that they fear if they expressed any 

opinion about the bank, it might affect their future relations with it. 

 

6.1.3 Opinion of non-borrowers farmers 

I have tried to elicit the opinions of non-borrower farmers of the bank about the usefulness of 

Co-operative bank and Commercial banks as the source of long-term funds. All the non-

borrowers were an opinions that they had no hope of getting loans from the different banks of 

Uttar Dinajpur because they were too poor to get them. 

 

Sources of loan in agricultural family 

In the district, farmers may have financial support as loan. Farmers are mainly getting finance 

broadly from two major sources: 

 Institutional sources: Institutional sources of loans play an important role in supply 

credit to the agricultural sector. Institutional sources includes some banks. These are 

commercial banks (SBI, UBI, UCO, PNB, CBI, etc.), Regional banks (Bangio Gramin 

Vikash Bank), Central Co-operative bank (Raiganj Central Co-operative Bank) and 

West Bengal Finance Corporation Bank (WBFCB). 
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 Non-institutional sources: Non-institutional sources in a rural area in the district 

comprise mainly money lenders, friends, relatives and neighbours. Moneylenders who 

are popularly known as ‘Mahajans’. They are economically strong and dominant in 

rural credit market of the district. Though, the influences of money lenders in rural 

area has declined, yet they are still dominant in rural market. Each and every 

moneylenders give loans to the small and marginal farmers for short term (generally 1 

year). The rate of loaning interest is high. But in many cases, moneylenders supply 

loans to the farmers without any collateral. This system is very simple and easiest for 

the farmers. A moneylender gives loan to the farmers on the condition that whenever 

crop harvested and it ready for sale, crop is to be sold to the moneylenders at price 

lower than the market price.  

 Others-friends, relatives and neighbours  

Friends, relatives and neighbours of farmers also give loans to their near ones in time 

of their need. Rate of interest of loan is very high and it about 6-10 per cent per 

month. But many times friends, relatives and neighbours deliver those loans to the 

nearest farmers free from the interest. Now, let us proceed with the help of data from 

field survey to see the amount of institutional and non-institutional loan facility in 

Uttar Dinajpur as represented in the table 6.33. 

Table 6.33 Percentage of sources of loan in Uttar Dinajpur District. 
(Source in per cent) 

Name of the 

C.D. Blocks 

Institutional 

loans 

Non-institutional 

loans 

No responses Total (%) 

Chopra 52.50 32.50 15.00 100 

Islampur 60.00 30.00 10.00 100 

Goalpokher-I 45.00 42.50 12.50 100 

Goalpokher-II 42.50 47.50 10.00 100 

Karandighi 62.50 30.00 7.50 100 

Raiganj 67.50 27.50 5.00 100 

Hemtabad 40.00 45.00 10.00 100 

Kaliyaganj 45.00 47.50 7.50 100 

Itahar 47.50 45.00 7.50 100 

Uttar 

Dinajpur  

51.38 38.62 10.00 100 

Source: Based on households of 360 respondents by the researcher. 

 

From the table 6.33, it reveals the dominance of the institutional loan sources. 51.38 per 

cent of the total respondents are taking loan from institution in the district. Famers are more 

interested to take the loan from the institutions because loaning rate of interest not much 

more. On the other hand, about 38.62 per cent of the total respondents are taking loans 

contribution of the non-institutional credit sources. Non-institutional credit loans are set up 

mainly in rural areas. So, the farmers are taking the necessary amount of loans when it 
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needed. Another 10.00 per cent of the total respondents are not responding about the loans 

system. It is concluded that, respondents are more interested to taking the loan from non-

institutional sources because it is easier process to taking the loans from the institutional 

sources.  

 

6.1.4 Different sources of disbursement loaning facilities of cultivators in Uttar        

Dinajpur District 

It has been noted earlier that the economy of Uttar Dinajpur District is predominantly based 

on agriculture and majority of population depends on agricultural system. Although, most of 

the farmers are poor and marginal. They live in the remote village areas and most of the bank 

branches are located in urban areas. As a result, farmers cannot avail the banking loan and 

they have to go to the door of moneylenders to get credit at an exorbitant rate of interest at 

the time of their financial need. 

From the table 6.34, it is revealed that 53.96 per cent of the total loan is disbursed by the 

commercial bank for agricultural allied activities. It is very unfortunate that though the 

regional rural bank (BGVB) and central co-operative bank (RCCB) were set up for the 

upliftment of the rural economy by catering to the credit need of the farming population for 

agricultural purpose, about one-fourth (25.96 per cent) of the total farmers are taking loan 

from the money lenders, friends, relatives and neighbours (Non-institution credit supplier) 

where the rate of interest is double than the bank. 

Table 6.34 Source-wise percentage of disbursement of loan in Uttar Dinajpur District. 

Name of agencies Name of the Banks % of the loan 

disbursement 

 

 

 
Commercial Banks 

State Bank of India  

 

 
 

53.96 

United Bank of India 

Central Bank of India 

UCO Bank 

Bank of India 

Allahabad Bank 

Punjab National Bank 

Others 

Regional Bank Bangio Gramin Vikash Bank. 13.31 

Central Co-operative Bank Raiganj Central Co-operative bank. 4.74 

Financial Bank West Bengal Finance corporation. 2.03 

Money lenders Non-institutions credit supplier. 22.81 

Friends, relatives and neighbours. 3.15 

Total (Uttar Dinajpur) 100.00 

Source: Based on the households survey of 185 respondents. 

 

Only 2.03 per cent of the total farmers is taking the loan from West Bengal Finance 

Corporation (WBFC) in the district and it is only one in the district. It will be clear from the 

bank-wise agricultural allied disbursement of loans from different banks. And in this context 
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I considered the bank-wise loans supply to the farmers in the district is presented in the table 

6.35. 

Table 6.35 Bank-wise agri. allied loans disbursement in Uttar Dinajpur District. 

                                             (up to 15.02.2018) 

                                                                                (Rupees in lakhs) 

Name of the Banks Agricultural Allied 

loan 

% of Agricultural Allied 

loan disbursed 

SBI 1,923 12.67 

PNB 198 1.30 

Allahabad bank 846 5.58 

Bank of India  1,170 7.71 

CBI 1,086 7.15 

IDBI 237 1.56 

Union Bank 268 1.76 

UBI 1,838 12.11 

UCO 165 1.08 

HDFC 264 1.73 

ICICI 371 2.44 

AXIS Bank 239 1.57 

BGVB 3,428 22.59 

RCCB 2,174 14.32 

Others Bank  967 6.37 

Total (Uttar 

Dinajpur) 

15,174 100.00 

(Rupees in lakhs is rounded form) 

Source: Lead Bank Officer, United Bank of India, Raiganj, Uttar Dinajpur. 

                                         

 

The table 6.35 shows that only two commercial banks, among the total banks namely SBI 

and UBI have crossed above 10 per cent of the total bank loans disbursed in agriculture and 

allied sectors. But the regional bank namely Bangio Gramin Vikash Bank (BGVB) gives 

22.59 per cent of the total bank loans disbursed and it is the highest percentage agricultural 

allied loan in the district. RCCB is the second-highest agricultural allied loan disbursement 

bank in the district. It constitutes about 14.32 percent of the agricultural allied loan 

disbursement in the district. It is because these type of banks (RCCB and GBVB) is located 

in rural and semi-urban area. So, farmers can easily achieve the loan from these bank at the 

time of requirement.   

 

6.1.5 Pattern of the loaning system in agricultural sectors 

In general, farmer's requirements for finance is for the improving of size of holdings, 

cropping pattern, cropping intensity, irrigation facilities improve, modern method of 

cultivation. In the district, duration of loan can be categorized into three groups- 

i. Short-term loan/ credit: This type of credit does not exceed one year. Farmers need short 

term loan for the purchase of chemical fertilizers, HYV seeds purchase, and payment of 

labour cost at the time of cropping season. 
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ii. Medium-term loan/ credit: These types of credit generally is for one year to five years. 

Farmers need such type of loans for purchase of a piece of land, purchase of agricultural 

inputs, purchase of cow and cattle for the plough, etc.  

 iii. Long term loan/ credit: Long term credit means loans for more than five years. These 

types of loan farmers take for buying the land, paying the old debt and purchase farm 

technology instruments like tractor, power tillers, and threshers, etc. 

To know the credit system which is more applicable to the farmers in the study area, in 

this purpose I have meet the farmer’s families and analysed what types of loans they taken 

from different sources. In this regards I have categorized the responded into three categories 

of loaning term i.e. the short term (<1 year), medium-term (1-5 years), and long terms (>5 

years). 

Table 6.36 Block-wise pattern of loan terms in Uttar Dinajpur District. 

Name of the 

C.D. Blocks 

Short term  

(< 1 year) 

Medium-term 

(1-5 years) 

Long term 

 (> 5 years) 

Total (out of 40 

households) 

Chopra 12 15 07 34 

Islampur 10 13 13 36 

Goalpokher-I 09 17 09 35 

Goalpokher-II 11 19 06 36 

Karandighi 14 11 12 37 

Raiganj 16 14 08 38 

Hemtabad 08 15 11 34 

Kaliyaganj 10 19 08 37 

Itahar 16 12 09 37 

Uttar 

Dinajpur  

106 (32.71) 135 (41.67) 83 (25.62) 324 (100) 

Source: Based on the household survey of 324 respondents. 

     Note: The figure in the parentheses indicates percentage value. 

 

An examination of table 6.36 reveals that, out of total 324 sample farmer households, 

almost one-third (106 loan farmer households) received their loans for the short term periods. 

Most of the total farmers (41.67 per cent) are taking their loans for the medium term. Farmers 

in the district are most interested to take medium-term loans because of purchase of cattle, 

buying the agricultural machinery and equipment etc. and target to reimburse loans during 

next crop season. They cannot be repaid in the short term period of less than one year; they 

are generally spread over a few years. Almost 83 sample farmers ( 25.62 per cent) take their 

loans for the long term. Long term loans are required for improvements of land like boring of 

deep marshal, construction of farmhouses. For the position of institutions different term credit 

flow may be considered as the situation of different bank 2013 to 2018 in the agricultural 

sectors as given in the table 6.37. 
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Table 6.37 Banking facilities for agricultural improvement in Uttar Dinajpur District. 

(Rupees in Lakhs) 

Agencies Terms 2013 Total (Rs) 2018 Total (Rs) 

Commercial Bank Short term 2512.95  

5164.97 

3714.22  

8605.10 Medium-term 532.19 1807.49 

Long term 2119.83 3081.39 

Bangio Gramin 

Vikask Bank 

Short term 483.69  

661.89 

612.00  

867.53 Medium-term 80.32 141.64 

Long term 97.88 113.89 

Co-operative Bank 

(RCCB+WBFC) 

Short term 188.39  

771.43 

237.02  

1028.64 Medium-term 491.21 673.19 

Long term 91.83 118.43 

Source: District Credit Plan, Lead Bank Officer, United Bank of India, Raiganj, Uttar Dinajpur District. 

 

It is revealed from table 6.37 that in 2013 total loan credit flow for agricultural 

improvement is Rs. 771.43 lakhs, out of which Rs. 491.21 lakhs is a medium-term loan. This 

constituted 63.67 per cent of the total term credit of co-operative banks. In 2018 it is same as 

in 2013 that medium-term loan was Rs. 673.19 i. e constituted 65.44 per cent of the total. In 

2018 medium-term credit increases about 2 per cent i. e 63.67 in 2013 and it was 65.44 per 

cent in 2018. In this bank (Co-operative Bank) short term loan credit in 2013 and 2018, 

constituted 48.65 per cent and 43.16 per cent respectively. Short term credit loan decreases in 

commercial bank year-by-year. It was 48.65 per cent in 2013 but in 2018 it fell about 5 per 

cent (from 48.65 to 43.16 per cent). It because farmers are preferring rural bank. It also 

reveals in the table, erratic changes in long term, medium-term and short-term loans credit of 

Commercial banks, Bangio Gramin Vikash Bank (Regional bank), Central Co-operative bank 

and West Bengal Finance Corporation bank (Local bank) during that period. In view of these 

problems the banks have adapted some conceptual strategies in recent years in the district. It 

is true that, farmers those have a kishan card they get loan easily form the banks, interest of 

loan is low and get RKVY schemes money. Block-wise actual Kishan Cradit Card (KCC) 

and loan holders in the district is represent in the table 6.38. 

Table 6.38 Block-wise kishan credit card holders in Uttar Dinajpur District, 2020 

Name of the C.D. 

Blocks 

No. of KCC 

applicant 

No. of KCC holders and 

received bank loan 

% of the loan holder to 

the total applicant 

Chopra 6,230 2,901 46.56 

Islampur 18,223 4,306 23.27 

Goalpokher-I 8,345 3,575 42.84 

Goalpokher-II 5,473 2,869 52.42 

Karandighi 8,024 3,927 48.94 

Raiganj 17,879 7,744 43.31 

Hemtabad 14,122 6,870 48.64 

Kaliyaganj 8,055 4,463 55.41 

Itahar 13,130 9,793 75.58 

Uttar Dinajpur  99,568 46,448 46.65 

Source: Office of the Deputy Director of Agriculture (Administration), Uttar Dinajpur. 
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An examination from table 6.38 reveals that about 47 per cent (exact figure 46.65 per cent) 

of the total applicant farmers received loans by their Kishan Credit Card (KCC) in the 

district. But block-wise lowest loan receiver is found in Islampur block (23.27 per cent) due 

to most of the farmers (57,50 per cent) being illiterate and the highest loaning farmers is 

observed in Itahar block (75.58 per cent) to the respect of the total applicant.  The situation of 

4 blocks namely Chopra, Islampur, Goalpokher-I, and Raiganj is far below the district 

average (i.e, 46.65 per cent). On the other side, it is the vital problem of the bank that farmers 

cannot get loan amount as per their demand. So, they are bound to take the loan from money 

lenders (observed at the field visit). Out of the different governmental schemes, for 

agricultural development, Kishan Credit Card (KCC) is the most advantageous for getting the 

loan and get loan sanctioned in a short time. In the district, several government schemes are 

provided by the local and central government for agricultural crop production. Rashtriya Sam 

Vikas Yojana (RSVY) is the best central government scheme and in West Bengal total 8 

Districts are under this schme. In the district, RSVY schme helps the farmers to improvement 

in horticulture, agronomy and agronomy allied development.  In 2019, total 473.10 metric 

tonnes HYV seeds is supplied among the farmers and 1,641.50 metric tonnes chemical 

fertilizers are provided to the farmers (Deputy Director of Agriculture, Uttar Dinajpur). 

National Mission for Sustainable Agriculture (NMSA) scheme helps farmers get the pump 

machine, sprayer machine from agriculture mechanization department by IWMP (Integrated 

Water Shed Management Program) scheme (total 105 pump machines boring and repairing 

and 611 sprayer machine supply to the marginal and small farmers in 2018 over the district) 

and test the soil fertility from soil testing laboratory, Raiganj. Another essential government 

scheme is Pradhan Mantri Fasal BimaYojana (PMFBY) which delivers coverage and 

economic backing to the farmers in the season of failure of several crops by natural disasters 

as well as pests and diseases. In the 2017 flood total 2,93,771 hectares crop was damage. By 

major irrigation project (Teesta Barrage Project),  providing  to farmers crops water for 

irrigation is achieved and it covers 4 blocks namely Chopra, Islampur, Goalpokher-I and 

Goalpokher-II. 

 

6.1.6 Problems of the agricultural loan in Uttar Dinajpur District 

In spite of quick increase of institutional sources of credit to the farming inhabitants and 

different method adopted by the government to increase the flow of institutional credit to the 

farmers with a view to emancipating the poor farming family from the control of usurious 
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money lenders, still, a lot of problems in financing agricultural operations exist in reality in 

the district. Main problems are highlighted as below:  

i. Sanction of Inadequate amount by the banks 

It is the most important problem that, the amount of loan sanctioned to the farmers by the 

different banks is very much insufficient for meeting their different needs of agricultural 

operations. 

ii. No sufficient bank (Institution) coverage all over the district  

In Uttar Dinajpur District, the banking credit arrangement continues to be insufficient as 

compared to its increasing needs to the farmers. Different banks like; Commercial banks, 

Land development banks, Regional banks and other credit societies have failed to cover the 

whole rural area. 

iii. Lack of executive officers in different banks 

In the district, most of the local banks, regional banks, and co-operative banks and 

commercial banks branches in rural areas suffer from the lack of executive officers. Since the 

managers do not have due executive officers in creation and passing plans for loan amount, 

the amount of the loan cannot meet the credit need of the borrower farmers. Moreover, the 

lack of executive officers gives rise to defective refund program of payment of loan.  

 iv. Problematical loaning procedure of banks 

For agriculture loaning, procedures of bank loans are very complicated. If a cultivator wants 

to acquire a loan from any bank he/she has to suffer a number of official procedure which 

needs the skill of reading and writing of the borrower farmers. But most of the farmers are 

illiterate; they cannot properly fill up the forms of the bank and supporting papers. So, they 

are hesitate and leave the bank without submitting the loaning paper for loan. Moreover, a 

long time is wasted from submission of application of loan to the sanctioning of loan. 

Occasionally, it is seen that when the loan is wanted, it is very immediately required for 

agricultural operations, but when it is approved, it becomes worthless.  

 

6.7 Conclusion 

The major technological improvement in the agricultural sector is accompanied by an upward 

trend all things i.e. its area, production and productivity. Agricultural development processes 

are cannot grow in various dimensions without its infrastructure practices. Irrigation water is 

a primary need for the successful growth of agriculture except water by rainfall. In the 

district, the highest (64.74 per cent) irrigated area covers by the shallow tube wells. And 

20.83 per cent area irrigated by the deep tube wells of the total irrigation area.  On the other 
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hand, during 1990-91, a total 23.77 per cent of the area was irrigated of the total gross 

cropped area. But it has been increased 65.26 per cent of the total gross cropped area during 

2015-16. It is not sufficient for modern agriculture but irrigation area increasing trends is 

good sign for the district. For better crops it is necessary to make use of quality seeds. But 

quality seeds only supply by the agricultural seed farms in the district. Although, agricultural 

seed farms cannot sufficient seeds supply to the farmers as their requirement. Transport plays 

an important role in marketing of cereals, vegetable and fruits in the district. But till in recent 

times, rural transportation was considered insufficient everywhere in the study area and in 

many remote villages unmetalled road is also absent. So, modern transportation system 

cannot move there and farmers of these villages depend on the cycle, three-wheeler van, 

motor van etc. for transportation of agricultural goods. Block-wise no road connectivity 

highest is found in Goalpokher-II Block. Out of 157 villages, 137 villages (87.26 per cent) of 

the total are no road connectivity and lowest in Islampur Block (69.91 per cent) out of total 

103 villages. Not only had that, out of 1,577 villages in the district only 8.49 per cent of the 

villages connected with the NH road which is very low for agricultural development. It has 

been observed, during field investigations that most of the farmers are selling their 

agricultural goods in local market because the wholesale markets located far away from the 

house. Though some farmers are interested to sell their agricultural goods in wholesale 

markets high transportation cost is the main bunker. There is only 24 wholesale hats in the 

district i.e. not sufficient for the selling agricultural goods. It is remarkable things that, the 

average market distance from the surveyed villages is 5.42 km. Storage capacity is another 

infrastructure for agriculture development. Due to lack of proper storage systems farmers is 

not storage their crops for a year. So, they bound to sale their agricultural production in crop 

season at low price. It is observed at the time of households survey, about 45 per cent of the 

total sampled farmers have own storage system. Rest 55 per cent of the total sampled farmers 

have no capacity of seed storage. So, they storage their agricultural crops in public storage. 

But inadequate and faulty supplies of electricity have forced to close the different cold 

storages and capacity of cold storage is negligible (107,218 metric tonnes) than the 

production (20,52,880 metric tonnes) of crops in the district. Credit is a mainly vital resource 

for the farmers. Because farmers and credit are directly related to agricultural improvement 

and it give a clear understanding of the structure of a farmer’s economy. Bank loans are need 

for the buying agricultural inputs and make a permanent improvement in agriculture like; 

sinking shallow tube wells, digging of pond as water reservoir, purchase of new land and 

many others. It has been known at the time of field observation the paucity of credit is one of 
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the most important causes for the inadequacy of production. Farmers are less interested to 

take the loan from the banks because sanctioned adequate money by the bank officials which 

is very low as their requirement. Not only that, loans disbursed by the banks is a long time 

process and it is observed from the field observation that 32.98 per cent of the total sampled 

loan disbursement to farmers takes at least 3-6 months. Naturally, the loans are become value 

less to the farmers for its late disbursement. Different factors promoting growth of agriculture 

are usually the factors bringing about change in crop composition of agriculture. At last 

different government plans and programmes are necessary to implement by the local 

panchayet. Intensive Agriculture District Programme (IADP) by department of agriculture 

(PAO), was started in 1996. The main aim of the programme is increasing technical process 

of agricultural instrument as well as mechanization, supply of loan, expansion of irrigation 

area, availability of HYV seed supply and many others for stepping up agricultural 

production. This program covers major food crops like; paddy, wheat, potato, maize and non 

food crop jute. Stability of agricultural output, fluctuation in the output of agriculture crops 

due to weather and rainfall changes is an important aspect of sustainable growth in overtime.  
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CHAPTER – 7 

 

CHANGES IN AGRICULTURAL LAND USE SCENARIO 

 

7.0 Introduction 

Agricultural land is the largest land use in terms of the total geographical area, and at the 

worldwide level it is the most important land use in conditions of environmental influence. 

Agricultural land use refers to the primary use of the geographical area for different purposes 

and activities. Land use is the surface utilization of all developed and vacant land on a specific 

point at the given time and space (Siddiqui, et al, 2013). Not only that, the study of agricultural 

land use has remained dynamic around bigger settlements and urban centres, whereas in the 

large tracts of rural areas changes were not prominently visible (Jha, et al, 2008). On the other 

side, land use can be defined as an inclusive, interdisciplinary subject that focuses on material 

related to the nature of land use and land cover, their changes over space and time, and the 

social, economic, cultural, political, decision-making, environmental, and ecological processes 

that produce these patterns and changes (Aspinall, et al, 2006). Land resources are the most 

important nature wealth of any region and their proper utilization is a matter of utmost concern 

to its people. Changing pattern of land use is not a new phenomenon rather this is a constant 

process that has been continuously taking place over time and space (Singh, et al, 2009).  As a 

result, land use survey areas are grouped into different regions in much the same way as has 

been discussed in criteria, such as the respective proportions of different classes of land use, 

including forest area, urban area, industrial area and unused land. They may coincide closely 

with the agricultural region, even exactly the criteria used for definition and delimitation are 

different-they are land use criteria (Symons, 1968). The structure of agriculture land use in any 

region is continuous processes of evaluation through the interplay of ecological, technological 

and institutional influences (Lal et al., 1987). 

Changing agricultural land use in all the revenue blocks in Uttar Dinajpur District is not 

uniform. According to the variation in the quantity of land, its productivity potential and 

availability of water resources, it varies from one revenue block to another revenue block. Most 

of the revenue blocks in the district are facing the problem of acute water shortage, increasing 

population and higher trends of urbanization; large agricultural plots are fragmented into 

several small plots and encroachment of cultivated field leads to small landholding. Day-by-

day agricultural land use is changing in Uttar Dinajpur District for this reason. Land use 

changes to fulfil man’s needs. Man’s needs can be classified into six major categories viz. the 
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need for wood, house, food, transport & communication, defence and recreation. Man utilizes 

the land into various forms to fulfil his needs. 

Uttar Dinajpur District’s total geographical area is 3,140 km2 which accounts for 3.54 per 

cent of the total geographical area of West Bengal (88,752 km2) and the net cultivated area is 

2,48,000 hectares comprising 79 per cent of the area of the district and 4.51 per cent of the total 

geographical area of the state (Census of India, 2011). The common land use type of the study 

area can be categorized into four groups- 

(i)  Cultivable area (which consist of Net Sown Area (NSA), Current Fallow, Fallow and 

other than Current Fallow, Culturable Waste Land, Land under misc. tree crops and 

groves, Permanent pastures and other grazing lands).  

(ii)  Barren and Unculturable land  

(iii)  Net Cropped Area  

(iv)  Forest Land (PAO, Uttar Dinajpur).  

Since the last few years, a change has come up in the agricultural sector in all blocks of the 

District. Most changes in the agricultural scenario of the district Uttar Dinajpur and its effect 

are shown from 1992 onwards. The introduction of HYV paddy and wheat is more common 

than the local variety of paddy and wheat because of its high yield rate. The cropping intensity 

of the district was 206.10 per cent in 2001 and it has increased to 212.10 per cent in 2015 (PAO, 

Uttar Dinajpur). 

 

7.1 Changes in cropping pattern 

Cropping patterns are not the same all over the district. In some blocks, these are superior while 

in other blocks these are inferior. Moreover, no cropping pattern can hold good for all time to 

come. It has to change with the improvement in farm technology and economic factors. Uttar 

Dinajpur District agriculture has usually been characterized as a ‘gamble in monsoon’. A great 

deal of uncertainty in crop prospects still exists, as the monsoon plays a decisive role in 

determining agricultural output and its failure results in widespread famine and misery. In this 

context, interest revolves around the nature of the growth of crops which is related to the 

agricultural production. This relationship emerges in the context of new technology and in the 

context of regional diversities. Land resources form the most essential natural wealth of any 

nation and their proper operation is a matter of utmost concern to its people (Hiremath and 

Karennavar, 1978). The cropping pattern in a particular period is one of the necessary 

indicators of agricultural development and the socio-economic situation of the population in 

the area (Gajaa and others, 1984). 
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A study of cropping patterns of a nation should logically begin with a study of its climate 

and soil situations which constitute local and subterranean environments of crop plant life 

(Krishnan and Singh, 1972). On the other hand, the cropping pattern is ‘the proportion of area 

under different crops at a point of time’ (Kanwar, 1972). It indicates how intensively the newly 

sown area is utilized for different crops. In Uttar Dinajpur District under study, the variety of 

crops are cultivated in its sown area, but they are generally classified as a food and non-food 

crops as below: 

a) Food crops- i) Food grains: Cereals and pulses. 

                                ii) Non-food grains: Sugarcane, fruits and vegetables. 

b) Non-food crops- iii) Oilseeds. 

                                        iv) Fibers. 

                                         v) Drugs and narcotics (PAO, Uttar Dinajpur). 

Cropping pattern is not only the crop-mix grown in a particular area in an agricultural year. 

The introduction of new agricultural technologies has influenced the crop-mix which is more 

prominent in the agriculturally developed region (Singh, 1980). The cropping pattern of Uttar 

Dinajpur District is identical in sense that it shows a very imperfect change in its conventional 

cropping pattern which the farmers of the district have inherited from their ancestors. It is a 

fact that agriculture of the district is totally rain-fed. The whole economy of the district is 

oriented towards the production of rice. Rice is the foremost food of the inhabitants of not only 

the Uttar Dinajpur District but West Bengal state as whole. So, area under rice acquires the 

uppermost quantity of cultivated area. In Uttar Dinajpur District, during the year 2015-16, 

recorded cultivated area is 5,00,635 hectares of total land which is variably distributed in nine 

C.D. Blocks. Foodgrains have occupied nearly three-fourth (74.72 per cent) of the total cropped 

area, near one-fifteen (11.27 per cent) area under oilseeds, about 1.27 per cent area under pulses 

and 42.19 per cent area under miscellaneous crops of the total gross cropped area. About 59.06 

per cent of the foodgrains of the total gross cropped area of the district has been occupied by 

two main kinds of cereal crops i.e. paddy and wheat. Some other cereals are maize, jowar, 

millet and barley. The area under paddy, wheat and maize has recorded an increase, while 

Jowar, mustard has decreased during the period 1995-96 and 2015-16. It is interesting that 

more than 50 per cent area under food grains crops is an indication of self-sufficiency in food 

in the district. Not only that, the change in land use depends on the natural environment 

particularly nature of the terrain, availability of water supply in crop area and soil situation are 

the main factors which determine cropping pattern in an area (Jain, 1988).   
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7.1.a Cropping seasons in Uttar Dinajpur District 

There are two main agricultural seasons in the district. The Kharif or the season of summer 

crops and the Rabi or the season of winter crops. The foremost agricultural season starts with 

the arrival of South-West monsoon showers which lasts up to the middle of October and 

accounts for 70-80 per cent of the twelve months rainfall received. In the basics of monsoon, 

there are three major crop seasons in Uttar Dinajpur District. These are discussed below- 

 

i) Kharif season (July to October) 

The Kharif crops are associated with the monsoon season. They are sown in the months of 

June-July and are harvested in autumn months i.e. in October-November. The various Kharif 

crops are reaped between September and December. Important Kharif crops in Uttar Dinajpur 

District are rice, jowar, maize, ragi, sugarcane and jute etc. Kharif season includes early 

maturing crops of Bhadoi crops. Bhadoi crops are grown during the first part of the rainy 

season. These crops mature within two and a half to three months and crops are raised without 

irrigation. During 2015-16, Uttar Dinajpur District recorded 1,984.80 hundred hectares of land 

devoted to the cultivation of Kharif paddy crops. The total area devoted to the production of 

Kharif crops constituted 38.68 per cent of the total gross cultivated area of the district. The 

Kharif crops area in different blocks of the district is not uniform. 

 

Plate 7.1 Fertile alluvial soil is in favour of kharif paddy cultivation in Itahar block. 

 

ii) Rabi season (November to April) 

The Rabi crops are shown in the period between late November to April and May. This crop 

differs in kind from the Kharif crops and requires cool weather and only a moderate supply of 

water. In the district, important Rabi crops are wheat, maize, groundnut, pulses, mustard, peas 

and rapeseed. Rabi crops are the cropping season of dry weather periods. Not only is that, Rabi 

crops fully depend upon huge irrigation. After 1980-81, the Rabi crop area increases 
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tremendously. The causes of increases in Rabi crop area are: farmers are benefiting from 

different package programs of agricultural development and introduction of chemical fertilizers 

as well as pesticides. During 2015-16, total 2,111.46 hundred hectares of cropped land was 

devoted to the production of Rabi crops in the district this constitutes 42.17 per cent of the total 

gross cropped area. The proportionate area under Rabi crops is highly variable from one block 

to another. This is the period of only some infrequent rainfall which favors the crops of the 

period. But irrigation developments in the area under the Rabi crops are limited. In the district, 

Rabi is the important season of different types of vegetable production. According to the 

demand, the district is reaching a satisfactory level of vegetable demands. Not only are that, 

over and above vegetables exported to the other districts of West Bengal. In the year 2015-16, 

total of 228.58 thousand metric tonnes of Rabi vegetables are produced in the district (Deputy 

Directorate of Agriculture, Uttar Dinajpur, 2015). 

 

iii) Zaid season (April to July) 

Zaid crops are sown in the summer season. The Zaid crops are sown in the period between 

April to July. In the district, important Zaid crops are maize, cucumber, melon and different 

vegetables. 

 

Plate 7.2 Proper use of chemical fertilizer and pesticides in rabi mustard in Kaliaganj block. 

 

Changing the cropping pattern depends on different things like; trends in the area under 

different crops, production rate, the productivity of crops, size of farms etc. The sub-unit has 

been divided into three sections viz,  trends in the area under major crops, changes in production 

and productivity and farm size and cropping pattern. 
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Plate 7.3 Supply of irrigation water in zaid season cucumber in Itahar block. 

 

7.1.b Agricultural operations 

The nature and type of tilling, cultivation and agricultural operations like ploughing, cold-

crushing and levelling, sowing, harvesting, threshing and winnowing in the district are 

interdependent on the various type’s implements which are in practice (Kumar, 1986). 

Agricultural operations normally start in the district during the last week of May to the 1st week 

of June when Bhadoi crops are sown. Paddy seedling is sown in the early middle of June and 

the transplantation of paddy normally starts in middle July and ends by the end of August. 

Periodic rains from December to February are also essential for good rabi harvest. The 

agricultural calendar reveals the operation of agriculture of different crops. The calendar 

concerning the start of agricultural seasons beginning of harvest in the region are also worth-

mentioning which is noted in the table 7.1 (Appendix VII). 

 

7.1.1 Trends in area under major crops  

In Uttar Dinajpur District during the year 1995-96 cultivated land was 358.23 thousand 

hectares and it has increased to 499.63 thousand hectares in the year 2015-16 (PAO, Uttar 

Dinajpur, 2015) of total land which is variably distributed in nine C.D. Blocks of the district. 

Foodgrains have occupied nearly three-fourth (74.88 per cent) of the total cropped area; nearly 

11.29 per cent of the area under oilseeds, and about 11.10 per cent cropped area is under fiber 

crops in the district. About 59.18 per cent of the food grains of the total cropped area of the 

district has been occupied by two main kinds of cereal crops i.e. paddy and wheat. Some other 

important cereals are barley, jowar, maize and some types of millet. The area under wheat, rice 

and maize has recorded an increase, while bajra, the mustard area has decreased during the 

period 1995-96 and 2015-16. The khesari, pea and lentil have occupied 0.86 per cent of the 
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total cropped area and 67.56 per cent of the total area of the pulses in the year 2015-16. The 

area under gram, tur and lentil have increased while area under gram, arhar and mashkalai has 

decreased during 1995-96 to 2015-16. Not only was that, about 11.56 per cent of the total 

cropped area under miscellaneous crops. More than 70 per cent of area is under food grain 

crops i.e. a good indication of self-sufficiency in food in the district. For a better analysis of 

this section, we have analyzed the areas under some major crops at block level from the year 

1995-96 to 2015-16 of Uttar Dinajpur District.  

 

7.1.1.1 Paddy area 

Paddy is the major cereal crop in the district. It is sown in June and harvested from about the 

middle of September onwards depending upon the weather (main paddy growing in winter 

season). It is a water-loving tropical crop requiring high temperature and well-distributed 

rainfall between 1,200 to 1,500 mm during the growing season. It best thrives well on clay and 

clay loam soils (Morepatil, 1995). The paddy plant grows from 60 to 150 cm tall with a round, 

joint stem and long pointed leaves. In the district, mainly three types of paddy are grown in 

Autumn season known as ‘Aus’, grown in Winter season known as ‘Aman’ and grown in 

summer season known as ‘Boro’. The total area under paddy was 2,651 hundred hectares in 

the year 1995-96, and it has increased to 2,785.86 hundred hectares in 2005-06. But in the last 

ten years, it rose from 2,785.86 in 2005-06 to 2,966.50 hundred hectares in the year 2015-16 

in the district. The block-wise paddy area of the district is shown in table 7.2. 

Table 7.2 Block-wise area under paddy (1995-96 to 2015-16). 

(Area in ’00 hectares) 

Name of the 

C.D. Blocks 

Years Change 1995-96 

to 2015-16 (%) 
(base year-1995-96) 1995-96 2000-01 2005-06 2010-11  2015-16 

Chopra 255.40 246.30 177.70 168.32 289.20 13.23 

Islampur 259.60 229.60 230.07 219.85 293.00 12.86 

Goalpokher-I 277.30 300.90 284.30 295.51 345.00 24.41 

Goalpokher-II 245.30 199.40 258.14 247.34 290.00 18.22 

Karandighi 464.10 494.40 471.50 357.77 498.70 7.45 

Raiganj 324.20 451.30 402.98 422.04 362.50 11.81 

Hemtabad 179.60 179.60 198.02 158.61 199.00 10.80 

Kaliaganj 276.90 339.40 343.27 238.02 301.10 8.73 

Itahar 368.60 372.80 419.88 382.55 388.00 5.26 

Uttar Dinajpur 2,651.00 2,813.70 2,785.86 2,490.01 2,966.50 11.90 

Source: i. District Statistical Hand Book, Bureau of Applied Economics & Statistics,  

                                       Government of West Bengal 
                                   ii. Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur 

                                  iii. Compiled by the researcher. 

 

From table 7.2, it is revealed that the block-wise lowest growth of paddy area (5.26 per cent) 

found in Itahar Block i.e. 368.60 hundred hectares in 1995-96 and it has increased to 388.00 
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hundred hectares in 2015-16. And highest growth was found in Goalpokher-I (24.41 per cent), 

it was 277.30 hundred hectares in 1995-96 and it was 345 hundred hectares in 2015-16. Not 

only that, out of nine blocks five of them namely; Karandighi (7.45 per cent), Raiganj (11.81 

per cent), Hemtabad (10.80 per cent), Kaliaganj (8.73 per cent) and Itahar (5.26 per cent) are 

showing changing rates far below the district average. But remaining four blocks namely; 

Chopra (13.23 per cent), Islampur (12.86 per cent), Goalpokher-I (24.41 per cent) and 

Goalpokher-II (18.22 per cent) are showing the change of paddy area far higher than the district 

average (11.90 per cent). In the year 2000-01, the total area was 2,813.70 hundred hectares and 

it has decreased to 2,785.86 hundred hectares in 2005-06. Once again, the total area of paddy 

has decreased in 2010-11 and it was 2,490.01 hundred hectares. The most interesting fact that 

the total area of paddy again increases in 2015-16 which has been 2,966.50 hundred hectares. 

But if we consider the same in respect of West Bengal it is seen that in 2000-01 it was 54,353 

hundred hectares and in 2015-16 it stood at 54,830 hundred hectares (NFSM, 2015-16).  

 

Figure 7.1 Growth of paddy area in Uttar Dinajpur District (1995-2016). 

A better understanding of the growth of the paddy area in the district between 1995-96 and 

2015-16 has been shown in the table 7.3. 

Table 7.3 Percentage change of the paddy area and the number of blocks in each category in  

                                 Uttar Dinajpur District (1995-96 to 2015-16). 

  

Category of 

Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Very Low <8 2 Itahar, Karandighi 

Low 8-12 3 Raiganj, Hemtabad & Kaliaganj 

Medium 12-16 2 Chopra, Islampur 

High 16-20 1 Goalpokher-II 

Very  High >20 1 Goalpokher-I 

Source: Computed by the researcher. 

 

From table 7.3 and figure 7.2-A, a very low zone lies in the northern and central part of the 

district with a change index value of less than 8 per cent. Out of total nine blocks, two blocks 
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of them namely Itahar (5.26 per cent) and Karandighi (7.45 per cent) lies in this zone. Causes 

of low change of paddy area are an implementation of better production knowledge in harsh 

rainfed ecosystems has not pulled up its desire force. Therefore, the productivity of paddy in 

these ecosystems is considerably poor; farmers are interested to produce the vegetables for 

more profits, non-availability of bullock/power drawn vehicles for timely transplanting of 

paddy crops. 

The low change of paddy area is observed in three blocks namely, Raiganj (11.81 per cent), 

Hemtabad (10.80 per cent) and Kaliaganj (8.73 per cent). Medium change of paddy area with 

a change index value 12 to 16 per cent is observed in two blocks namely, Chopra (13.23 per 

cent) and Islampur (12.86 per cent) in the district. On the other hand, high paddy area is 

observed in Goalpokher-II Block (18.22 per cent) in the district. This zone lies in the North-

western part of the district. The very high change was observed in only one Block namely 

Goalpokher-I (24.41 per cent) with an index value of more than 20 per cent (table 7.3). This 

zone lies in the Northern part of the district. Major causes behind the very high change of paddy 

area are the development of irrigation, increasing-price of paddy, availability of high yielding 

varieties seeds of paddy i.e. more productiveness and many others. 

 

7.1.1.2 Wheat area 

Next to paddy, wheat is the second most important food grain of Uttar Dinajpur District. It is 

rich in proteins, vitamins and carbohydrates and provides balanced food. Conditions of growth 

for wheat are more flexible than those of paddy. In contrast to paddy, wheat is a rabi crop that 

is sown at the beginning of winter and harvested at the beginning of summer. Most of the 

famous and reputed wheat sown in the district are Poorva (HD-2824), HP-1731, Raj-3765, 

Sonalika-80, HRD 77 and PBW-343, etc. The total area under wheat was 261 hundred hectares 

in the year 1995-96, which was 8.43 per cent of the total food grains and 6.19 per cent of the 

total cropped area. But the area under wheat has been registering an increasing trend from 

1995-96. In the year 2015-16, the total area under wheat is increased to 533.30 hundred hectares 

which was 14.25 per cent of the total foodgrains and 10.65 per cent of the total cropped area in 

the district. The block-wise wheat area of the district is shown in table 7.4. 
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Figure 7.2 Change of area (%) of selected crops in Uttar Dinajpur District (1995-96 to 2015-16). 

Figure A Figure B Figure C Figure D 

Figure E 
Figure F Figure G 
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Table 7.4 Block-wise area under wheat in Uttar Dinajpur District (1995-96 to 2015-16). 

(Area in ’00 hectares) 

Name of the 

C.D. Blocks 

Years Change 1995-96 to 

2015-16 (%) 
(base year-1995-96) 1995-96 2000-01 2005-06 2010-11 2015-16 

Chopra 13.60 47.30 15.33 10.51 32.10 136.02 

Islampur 8.80 31.20 31.79 37.54 35.00 297.72 

Goalpokher-I 49.30 42.90 38.51 57.38 74.00 50.10 

Goalpokher-II 35.60 37.30 39.81 50.00 46.00 29.21 

Karandighi 38.80 19.40 87.39 69.14 90.00 131.96 

Raiganj 56.70 68.80 75.39 64.60 85.00 49.91 

Hemtabad 26.30 44.20 36.87 15.51 38.50 46.38 

Kaliaganj 14.50 27.00 25.49 22.68 55.00 279.31 

Itahar 17.40 57.00 31.72 42.69 77.70 346.55 

Uttar 

Dinajpur 

261.00 375.10 382.30 370.05 533.30 104.33 

Source: i. District Statistical Hand Book, Bureau of Applied Economics & Statistics, 

                                       Government of West Bengal 

                                   ii. Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur 

                                  iii. Compiled by the researcher. 

 

From table 7.4 it is revealed that the block-wise highest growth rate of the wheat area found 

in Itahar Block which is 346.55 per cent growth over last twenty years in the district. It was 

17.40 hundred hectares in 1995-96, but it reached 77.70 hundred hectares in 2015-16. And the 

lowest growth rate of wheat found in Hemtabad Block (46.38 per cent) over the study period. 

The area under wheat has registered an increasing trend since 1995-96 (except 2010-11). During 

2000-01, the total wheat area was 375.10 hundred hectares but the area of wheat has increased 

and it was 382.30 hundred hectares in 2005-06. Once again in 2010-11, the area of wheat has 

decreased by 370.05 hundred hectares in the district.  The causes of decrease in the wheat area 

are climate change as well as monsoon reverting before the time, irrigation application 

problems, increasing temperature and shortage of soil water can failure or inadequacy of rains 

cause fluctuation in yields.  

To understand the actual change of wheat area for the study period, changes were categorized 

and findings are represented in the table 7.5. 

Table 7.5 Percentage change of the wheat area and the number of blocks in each category in 

                                  Uttar Dinajpur District (1995-96 to 2015-16). 

Category of 

Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Very Low < 50 3 Goalpokher-II, Raiganj and 

Hemtabad 

Low 50-100 1 Goalpokher-I 

Medium 100-150 2 Chopra and Karandighi 
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High >150 3 Islampur, Kaliaganj and 

Itahar 

Source: Computed by the researcher. 

 

 

Figure 7.3 Growth of wheat area in Uttar Dinajpur District (1995-2016). 

 

From table 7.5 it is observed that a very low zone of wheat area (figure 7.2-B) lies in the 

central and southern part of the district with a change index value of less than 50 per cent. Out 

of total nine blocks, three blocks of them namely Goalpokher-II (29.21 per cent), Raiganj (49.91 

per cent) and Hemtabad (46.38 per cent) lies in this zone. Causes of low change of wheat area 

are- farmers are not interested in sowing for fewer profits, last few years dazzling diseases of 

wheat are major causes of very low change in these blocks. Therefore, productivity of wheat in 

these ecosystems is considerably poor; farmers are interested in products such as the mustard, 

maize and potato for more profits, non-availability of bullock/power drawn vehicles for timely 

transplanting of wheat crops. Low change of wheat area is observed in one block namely, 

Goalpokher-I (50.10 per cent). Medium change of wheat area with a change index value 100 to 

150 per cent is observed in two blocks namely, Chopra (136.02 per cent) and Karandighi 

(131.96 per cent) in the district. On the other hand, high wheat area change is observed in 

Islampur Block (297.72 per cent), Kaliaganj (279.31 per cent) and Itahar (346.55 per cent) in 

the district. This zone lies in Northern and southern part in the district (figure 7.2-B) with an 

index value more than 150 per cent (table 7.5). Major causes behind the very high change of 

wheat area in these Blocks are fertile soils, no dominance of dazzling diseases, availability of 

irrigation and availability of high yielding varieties seeds of wheat i.e. more profitable and many 

others outcomes. 
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7.1.1.3 Potato area 

Among the foodgrains, potato is the most important crops in Uttar Dinajpur District. Potato is 

a starchy plant tuber which is one of the most important crops in rabi season, cooked and eaten 

as a vegetable. Potatoes like cool weather and well-drained, loose soil that is about 10o to 18oC 

and 300-450 mm rainfall required. The popular varieties of potatoes are Kufri Alankar, Kufri 

Sutlej, Kufri Himsona, Kufri Dabshah and Kufri Jyoti, etc. The actual time of potato sowing in 

the district during the months October to November. In the district, the total area under potato 

was 51.03 hundred hectares, which was 1.64 per cent of the total food grains and 1.21 per cent 

of the total cropped area in the year 1995-96. The area under potato has registered an increasing 

trend since 1995-96. The potato area has recorded more than four and half times increase during 

the last twenty years, from 51.03 hundred hectares to 232.75 hundred hectares in the year 2015-

16 which was 4.65 per cent of the total food grains area and 6.22 per cent of the total cropped 

area. The block-wise clear concept of area change under the potato is considered in the table 

7.6. 

Table 7.6 Block-wise area under potato in Uttar Dinajpur District (1995-96 to 2015-16). 

(Area in ’00 hectares) 

Name of the 

C.D.  Blocks 

Years Change 1995-96 

to 2015-16 (%) 
(base year-1995-96) 1995-96 2000-01 2005-06 2010-11 2015-16 

Chopra 6.14 17.50 5.40 7.55 31.80 417.91 

Islampur 21.30 9.50 11.68 27.56 43.00 101.87 

Goalpokher-I 4.33 5.70 6.77 15.33 24.50 465.82 

Goalpokher-II 6.71 10.20 7.49 11.39 14.30 113.11 

Karandighi 3.69 1.10 16.11 8.12 6.60 78.86 

Raiganj 2.23 2.80 17.99 10.65 33.00 1379.82 

Hemtabad 1.99 4.80 1.66 9.25 12.00 503.01 

Kaliaganj 2.72 3.50 11.73 19.06 34.50 1168.38 

Itahar 1.92 12.30 4.77 14.12 33.05 1621.35 

Uttar Dinajpur 51.03 67.40 83.60 123.03 232.75 356.10 

Source: i. District Statistical Hand Book, Bureau of Applied Economics & Statistics, 

                                        Government of West Bengal 

                                   ii. Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur 

                                  iii. Compiled by the researcher. 

 

From table 7.6 it is revealed that Block-wise highest potato growth rate is found in Itahar 

Block which constitutes about 1,621.35 per cent. The total area under potato was 2.23 hundred 

hectares in 1995-96, which has increased to 33 hundred hectares in the year 2015-16. But the 

lowest growth rate is found in Karandighi Block (78.86 per cent) i.e. it was 3.69 hundred 

hectares in 1995-96, and the area increased to 6.60 hundred hectares in the year 2015-16 (table 

7.6). The area under potato has registered an increasing trend from 1995-96 to 2015-16. During 

2000-01, the area of potato was 67.40 hundred hectares which increased to 83.60 hundred 

hectares in 2005-06, 123.03 hundred hectares in 2010-11 and 232.75 hundred hectares in 2015-
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16. For the better idea of the actual change of potato area for the study period is considered in 

the table 7.7. 

 

Figure 7.4 Growth of potato area in Uttar Dinajpur District (1995-2016). 

 

Table 7.7 Percentage change of the potato area and the number of blocks in each  

                                           category in Uttar Dinajpur District (1995-96 to 2015-16). 

Category 

of Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Very Low <400 3 Islampur, Goalpokher-II and 

Karandighi 

Low 400-500 2 Chopra and Goalpokher-I 

Medium 500-600 1 Hemtabad 

High >600 3 Raiganj, Kaliaganj and Itahar 

Source: Compiled by the researcher. 

 

Table 7.7 shows changes in potato area in the district. All of the blocks are showing positive 

changes but the proportion of area involved in increase ranges from 78.86 per cent to over 1379 

per cent. Very low change is found in three blocks namely Islampur (101.87 per cent), 

Goalpokher-II (101.11 per cent) and Karandighi (78.86 per cent). This zone lies in the northern 

part of the district (figure 7.2-C). But low potato area change found in two blocks namely 

Chopra and Goalpokher-I with a change index 417.91 per cent and 465.82 per cent respectively 

(table 7.6). This zone lies in the northern part of the district (figure 7.2-C). Its distribution ranges 

from 400-500 per cent. The main causes of low change is unfavorable physical factors as well 

as the undulating surface which is not suitable for potato cultivation in these two blocks. The 

medium proportion of potato area change ranges from 500-600 per cent is recorded in only 

block namely Hemtabad (503.10 per cent). On the other side, high changes in potato area 

proportion above 600 per cent are recorded in the remaining three blocks namely Raiganj 

(1,379.82 per cent), Kaliaganj (1,168.38 per cent) and Itahar (1,621.35 per cent). The change 

rate is very high due to favorable physical conditions as well as plain surface, sandy types of 

soil which is suitable for potato grown, irrigation facilities available and location of cold storage 

in these blocks. 
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7.1.1.4 Mustard area 

Mustard is the most important oilseed in the district. It is a rabi crop and sowing in the winter 

season. Mustard is cultivated from October to November month and harvested in 3-4 months in 

February to March. The temperature required during sowing time is 20-22oC and harvesting 

time is 28-30oC. The most popular mustards are Rai (botanical name-brassica alba) and Hirta 

(botanical name-Sinapis alba). The total area under mustard was 322.50 hundred hectares in the 

year 1995-96, which was 89.33 per cent of the total oilseed area and 7.64 per cent of the total 

cropped area in the district. But in the year 2015-16, the mustard area has increased from 322.50 

hundred hectares to 399.60 hundred hectares, which was 70.80 per cent of the total oilseeds area 

and 7.98 per cent of the total cropped area in the district. For the better understanding, the block-

wise mustard area has been considered and discussed in the table 7.8. 

Table 7.8 Block-wise area under mustard in Uttar Dinajpur District (1995-96 to 2015-16). 

(Area in ’00 hectares) 

Name of the 

C.D.  Blocks 

Years Change 1995-96 

to 2015-16 (%) 
(base year-1995-96) 

1995-96 2000-01 2005-06 2010-11 2015-16 

Chopra 3.20 3.90 4.28 7.50 21.05 557.81 

Islampur 16.20 25.80 30.26 37.33 34.00 109.87 

Goalpokher-I 53.90 35.10 24.72 53.50 37.20 -30.98 

Goalpokher-II 26.90 35.10 30.48 40.69 21.50 -20.07 

Karandighi 48.60 51.40 35.95 44.89 39.40 -18.93 

Raiganj 73.00 88.60 79.94 88.19 98.15 134.45 

Hemtabad 26.90 21.00 27.07 27.92 29.10 8.17 

Kaliaganj 34.50 29.40 26.40 25.15 36.65 6.23 

Itahar 39.90 55.00 99.53 97.86 82.10 108.90 

Uttar 

Dinajpur 

322.50 345.30 358.63 423.03 399.60 23.90 

Source: i. District Statistical Hand Book, Bureau of Applied Economics & Statistics, 

                                       Government of West Bengal 

                                   ii. Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur 

                                  iii. Compiled by the researcher. 

 

It is revealed from table 7.8, the block-wise highest growth rate of the mustard area found in 

Chopra Block which is 557.81 per cent. In 1995-96, the area under mustard was 3.20 hundred 

hectares and it has increased to 21.05 hundred hectares in the year 2015-16. The causes of 

growth of area under mustard are undulating surface not suitable for rice or wheat. So, farmers 

are interested ingrown the oilseeds, pulses, etc. and the lowest change is observed in 

Goalpokher-I Block (-30.98 per cent) which is negative growth of the mustard area in the 

district. It is because farmers are interested in growing other profitable crops like potato, 

turmeric and many other food grain crops. In the study period, out of nine C.D. Blocks, three 

of them show negative growth rates- namely Goalpokher-I, Goalpokher-II and Karandighi. The 

total area under mustard was 322.50 hundred hectares in 1995-96, in 2000-01 it has increased 
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345.30 hundred hectares, in 2005-06 it was increased 358.63 hundred hectares, once more has 

been increased to 423.03 hundred hectares in 2010-11 and 2015-16, it has decreased to 399.60 

hundred hectares in the district. For the proper understanding of area change of mustard, it is 

represented in the table 7.9. 

From the table 7.9, changes in the mustard area are also observed in the district. It is notable 

fact that, out of the nine blocks comprising the district only three blocks have registered negative 

change for the study period namely Goalpokher-I (-30.98 per cent), Goalpokher-II (-20.07 per 

cent) and Karandighi Block (-18.93 per cent). Very low change of mustard area is observed in 

two blocks namely Hemtabad (8.17 per cent) and Kaliaganj (6.23 per cent) in the district (table 

7.8). 

 

Figure 7.5 Growth of mustard area in Uttar Dinajpur District (1995-2016). 

Table 7.9 Percentage change of the Mustard area and the number of blocks in  

         each category in Uttar Dinajpur District (1995-96 to 2015-16). 

Category 

of Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Negative  (-) 3 Goalpokher-I, Goalpokher-II 

and Karandighi 

Low <80 2 Hemtabad and Kaliaganj 

Medium 80-120 2 Itahar and Islampur 

High 120-160 1 Raiganj 

Very high >160 1 Chopra 

Source: Compiled by the researcher. 

 

This zone lies in the Northern part of the district (figure 7.2-D). Medium change of mustard 

area is found in two blocks namely Itahar and Islampur with change index 108.90 per cent and 

109.87 per cent respectively. But high change area of mustard is observed in only one block 

namely Raiganj (134.45 per cent) with ranges from 120 to 160 per cent (table 7.9). This zone 

lies in the North-Eastern part of the district. Causes of high change are day to day increasing 

demand for mustard oil, available oil mills located in the nearest block (at Kaliaganj), more 

profits and many others. On the other hand, a very high change area is observed in one block 

namely Chopra (557.81 per cent) i.e. proportion of gross cropped area under mustard has 
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recorded 27.89 per cent increase per annum during the period (3.20 hundred hectares to 21.05 

hundred hectares). 

   

7.1.1.5 Mashkalai (vigna mungo) area 

Mashkalai is a pulse generic crop. It is a rabi crop and it is sown in the winter season. Mashkalai 

is cultivated in September to October month and harvesting in 2 to 21/2 months in December to 

January. The temperature required in sowing time is 22o to 25oC and harvesting time 20o to 

22oC. Irrigation water is not required in this crop. Major varieties of mashkalai in the district 

are Goalior-2, JU-2, Pant U-13 and Barkha. The total area under mashkalai was 50.90 hundred 

hectares in 1995-96, which was 46.69 per cent of the total pulses area and 1.21 per cent of the 

total cropped area in the district. But in the year 2015-16, mashkalai area increased from 50.90 

hundred hectares to 64.01 hundred hectares, which was 8.04 per cent of the area of the total 

pulse and 0.10 per cent of the total cropped area in the district. It is notable that, total area has 

increased (50.90 hundred hectares to 64.01 hundred hectares) but the area in percentage has 

decreased (1.21 per cent in 1995-96 to 0.10 per cent in 2015-16). For the better appreciation 

block-wise areas of mashkalai have been considered and criticize in the table 7.10. 

Table 7.10 Block-wise area under Mashkalai in Uttar Dinajpur District (1995-96 to 2015-16). 

(Area in ’00 hectares) 

Name of the 

C.D. Blocks 

Years Change 1995-96 

to 2015-16 (%) 
(base year-1995-96) 

1995-96 2000-01 2005-06 2010-11 2015-16 

Chopra 0.10 1.00 - 0.10 0.12 20.00 

Islampur - 1.30 0.48 0.90 0.13 -90.00 

Goalpokher-I 2.90 1.50 0.87 3.35 0.18 -93.79 

Goalpokher-II 7.10 8.20 0.32 - 0.12 -98.31 

Karandighi 1.50 - 1.78 - 0.10 -93.33 

Raiganj 8.90 0.70 7.65 1.91 0.80 -91.01 

Hemtabad 11.50 2.80 1.30 2.69 0.70 -93.91 

Kaliaganj 15.60 0.20 6.66 5.14 1.50 -90.38 

Itahar 3.30 0.60 0.14 - 1.50 -54.55 

Uttar 

Dinajpur 

50.90 16.30 19.20 14.09 5.15 -89.88 

Source: i. District Statistical Hand Book, Bureau of Applied Economics & Statistics, 

                                        Government of West Bengal 

                                   ii. Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur 
                                   iii. Compiled by the researcher. 

 

It is notable from the table 7.10, the area changes in mashkalai are based on the data of two 

periods i.e. 1995-96 and 2015-16. The increase and decrease in crop area is assessed by the 

simple subtraction of two percentage values and thus the blocks are grouped into five categories 

of change (table 7.10). Block-wise highest (positive) growth rate of mashkalai area found in 

Chopra Block which is 20 per cent (i.e. 0.10 hundred hectares in 1995-96 to 0.12 hundred 

hectares in 2015-16). The cause of growing area under mashkalai is the undulating surface 
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where irrigation water cannot stay a long time. So, soil moisture scarcity occurs after a few 

days. In this type of surface character, it is suitable for pulses type of crops. On the other hand 

lowest (negative change) change is observed in Goalpokher-II (-98.31 per cent). Wherefore 

food grain crops area increased day to day in this block. The most noticeable change of 

mashkalai is observed in all blocks of the district. Out of the total nine blocks, only one block 

namely Chopra (20 per cent) have registered positive increase in mashkalai area. But the 

decrease (negative change) in mashkalai area is observed in the remaining eight blocks. Over 

negative (-90 per cent) change in mashkalai area is recorded in six blocks (table 7.10) and below 

90 per cent decrease is in two blocks in the district. From the overall district, in 1995-96, total 

area under mashkalai is 50.90 hundred hectares; in 2000-01 it has decreased to 16.30 hundred 

hectares. But in the year 2005-06, it has increased to 19.20 hundred hectares. Once more in 

2010-11 and 2015-16, it has decreased to 14.09 and 5.15 hundred hectares respectively in the 

district. A better understanding of actual change in the mashkalai area is discussed in table 7.11. 

Table 7.11 Percentage change of the Mashkalai area and the number of blocks in  

       each category in Uttar Dinajpur District (1995-96 to 2015-16). 

Category 

of Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Very low 

N
eg

at
iv

e 
ch

an
g

e <90 1 Itahar 

Low 90 to 92 3 Islampur, Kaliaganj and 

Raiganj 

Medium 92 to 94 3 Goalpokher-I, Karandighi 

and Hemtabad. 

High >94  1 Goalpokher-II 

Positive  20 1 Chopra 

Source: Compiled by the researcher. 

 

Table 7.11 also reveals a significant decrease in mashkalai area. A striking decrease i.e. 

below -90 per cent is noted in only one block namely Itahar (-90.38 per cent). This zone lies in 

the Northern part of the district (table 7.11 and figure 7.2-E). But low negative change of 

mashkalai area is observed in three Blocks namely Islampur (-90 per cent), Raiganj (-91.01 per 

cent) and Kaliaganj (-90.38 per cent). 

 

Figure 7.6 Growth of mashkalai area in Uttar Dinajpur District (1995-2016). 
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This zone lies in Northern and northern-western part of the district (figure 7.2-E). Medium 

negative change of mashkalai area found in only three blocks namely Goalpokher-I (-93.79 per 

cent), Karandighi (-93.33 per cent) and Hemtabad (-93.91 per cent). On the other hand, high 

category of negative change is found in one block namely Goalpokher-II (-98.31 per cent). This 

zone lies in the central part of the district (figure 7.2-E). The cause of negative growth of 

mashkalai in eight blocks is cereals crop as well as food grains crop area year to year increased 

(table 7.2, 7.4 and 7.6) in the district. A positive change area is observed in one block namely 

Chopra (20 per cent) i.e. proportion of gross cropped area under mashkalai has recorded only 

0.80 per cent increase per annum during the period, from 0.10 hundred hectares (1995-96 ) to 

0.12 hundred hectares (2015-16).     

                            

7.1.1.6 Lentil area 

Lentil is greatly helpful for its nutrition perspective. The reason being it comprises 25 per cent 

to 30 per cent of the non-vegetarian component. In Uttar Dinajpur District there is enough 

demand for lentils and it is also well cultivated. It grows well in almost all types of land and 

where water is stagnant there this crop cannot be cultivated well. The suitable soil for lentils is 

loamy and sandy soil. In the district, high yield varieties of lentils are Asha (B-77), Ranjan (B-

256) and Subrata (WBL) and local varieties are Mallika (K-75) and L- 4076. It is sown in the 

winter season. The ideal planting time is the middle of October to the first week of November 

and harvesting in 3 to 31/2 months in the last week of February to the middle of March month. 

Generally, it does not call for any irrigation but in sandy soil, sometimes irrigation is required. 

In the district, the total area under lentil was 14.28 hundred hectares in the year 1995-96, which 

was 13.10 per cent of the total pulses area and 0.33 per cent of the total cropped area. But in the 

year 2015-16, the lentil area increased from 14.20 hundred hectares to 17.25 hundred hectares, 

which was 26.95 per cent of the area of the total pulse and 0.34 per cent of the total cropped 

area. Remarkably, a total of 2.97 hundred hectares area has been increased in the study period 

i. e. 1995-96 to 2015-16. A clear picture of lentil area change in the district is shown in the table 

7.12. 

Table 7.12 Block-wise area under Lentil in Uttar Dinajpur District (1995-96 to 2015-16). 

(Area in ’00 hectares) 

Name of the 

C.D.  Blocks 

Years Change 1995-96 

to 2015-16 (%) 
(base year-1995-96) 

1995-96 2000-01 2005-06 2010-11 2015-16 

Chopra - - 1.50 - 1.80 20.00 

Islampur 0.04 0.03 - - 0.60 1400.00 

Goalpokher-I 0.03 0.04 - 0.20 1.15 3733.33 

Goalpokher-II 0.20 0.03 - - 1.40 600.00 

Karandighi 0.50 0.05 1.71 0.49 0.30 -40.00 
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Raiganj 11.60 2.10 4.42 2.81 21.30 83.62 

Hemtabad 0.09 1.30 0.21 0.55 2.00 122.22 

Kaliaganj 0.70 0.50 2.64 3.90 3.60 414.28 

Itahar 0.03 11.90 0.19 0.54 0.25 16.67 

Uttar 

Dinajpur 

14.28 17.30 9.22 8.50 17.25 20.80 

Source: i. District Statistical Hand Book, Bureau of Applied Economics & Statistics, 

                                        Government of West Bengal 

                                    ii. Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur 

                                   iii. Compiled by the researcher. 

 

Table 7.12 shows the noticeable change in the lentil area of all blocks in Uttar Dinajpur 

District. Out of the nine blocks, only one block namely Karandighi has a negative (-40 per cent) 

change. Remaining eight blocks have registered an increase in lentil area. Block-wise highest 

growth rate of lentil area is found in Goalpokher-I Block (3,733.33 per cent), which was 0.03 

hundred hectares in 1995-96 and in the year 2015-16 it has increased to 1.15 hundred hectares. 

The main causes of lentil area increase are scarcity of rainwater as well as irrigation in this 

season, late monsoon and high price of chemical fertilizer and many others which forces the 

farmers to sow the lentil as well as pulse types of crops. Not only that, only three blocks namely 

Chopra (20 per cent), Karandighi (-40 percent) and Itahar (16.67 per cent) growth rate are below 

the district level. The remaining six blocks namely Islampur (1400 per cent), Goalpokher-I 

(3,733.33 per cent), Goalpokher-II (600 per cent), Raiganj (83.62 per cent), Hemtabad (122.22 

per cent) and Kaliaganj (414.28 per cent) are far above the district level (20.80 per cent). From 

the overall district in 1995-96, total area under lentil was 14.28 hundred hectares; in 2000-01 it 

has increased to 17.30 hundred hectares. But in the year 2005-06, it has again decreased to 9.22 

hundred hectares. Once more in 2010-11, it has decreased to 8.50 hundred hectares and in 2015-

16, the total area of lentil increased to 17.25 hundred hectares in the district. For the proper idea 

of lentil area change in each block in the district has been represented in the table 7.13. 

 

 

Figure 7.7 Growth of lentil area in Uttar Dinajpur District (1995-2016). 
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Table 7.13 Percentage change of the lentil area and the number of blocks in  

                each category in Uttar Dinajpur District (1995-96 to 2015-16). 

Category 

of Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Negative  - 1 Karandighi 

Very low <400 4 Chopra, Raiganj, Hemtabad 

and Itahar 

Low 400-500 1 Kaliaganj 

Medium 500-600 1 Goalpokher-II 

High > 600 2 Islampur & Goalpokher-I 

Source: Compiled by the researcher. 

 

Table 7.13 noted that a significant decrease in the lentil area is shown in some blocks in the 

district. A noticeable decrease observed in one block namely Karandighi (- 40 per cent). This 

zone lies in central part of the district (figure 7.2-F). But very low change of lentil area observed 

in four blocks namely Chopra (20 per cent), Raiganj (83.62 per cent), Hemtabad (122.22 per 

cent), and Itahar (16.67 per cent) in the district (table 7.12). This zone lies in Northern and 

Southern part of the district (figure 7.2-F). Low change of the lentil area is observed in one 

block namely Kaliaganj (414.28 per cent) with change index of 400 to 500 per cent. On the 

other hand, medium change area is found in also one block namely Goalpokher-II (600 per 

cent). This zone lies in the northern-western part of the district (figure 7.2-F). But high change 

areas observed in two blocks namely Islampur (1,400 per cent) and Goalpokher-I (3733.33 per 

cent) in the district. Causes of high change of lentil area are- it is a profitable crop, low fertilizers 

required and it is suitable in this block for dark brown soil.  

 

7.1.1.7 Jute area 

Uttar Dinajpur is the undisputed king of jute production nearly one-tenth area of under jute. In 

the district, hot and humid climate and alluvial, loamy soil coupled with inexpensive plentiful 

labour make available the par quality conditions for the growth of jute. Jute is one of the 

important natural fiber crops. Jute requires a warm and humid climate and can be grown within 

a temperature range of 24o to 36oC and relative humidity required from 80 to 95 per cent and 

during the period of its growth small amount of pre-monsoon rainfall varying from 25 cm to 50 

cm is very useful because it helps in the proper growth of the plant till the arrival of the proper 

monsoon. Sowing time of jute is the middle of March to the middle of April months and the 

cutting time of jute is last of June to middle of July months. Major jute cultivated in the district 

is olitorius types- JRO 878, JRO 524 and JRO 7835 and capsularis types- JRC 7447, JRC 212 

and JRC 321. The total area under jute was 577.60 hundred hectares in the year 1995-96, which 

was 93.61 per cent of the total fiber and 13.70 per cent of the total cropped area in the district. 
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But in the year 2015-16, jute area decreased from 577.60 hundred hectares to 280.75 hundred 

hectares, which was 88.65 per cent of the total fiber area and 5.60 per cent of the total cropped 

area. It is notable that, a total of 296.85 hundred hectares of jute area decreased during the study 

period (per annum average decrease rate is 14.84 hundred hectares). The block-wise clear 

observation of jute area growth is presented in table 7.14. 

Table 7.14 Block-wise area under jute of Uttar Dinajpur District (1995-96 to 2015-16). 

(Area ’00 hectares) 

Name of the 

C.D.  Blocks 

Years Change 1995-96 

to 2015-16 (%) 
(base year-1995-96) 

1995-96 2000-01 2005-06 2010-11 2015-16 

Chopra 90.30 127.80 18.78 40.62 12.80 -85.82 

Islampur 60.00 82.30 55.06 46.57 32.00 -46.67 

Goalpokher-I 45.10 47.00 49.27 56.70 41.00 -9.10 

Goalpokher-II 82.60 57.70 46.93 42.37 13.39 -83.78 

Karandighi 80.00 20.30 95.58 54.70 19.20 -76.00 

Raiganj 67.70 101.00 95.72 86.24 54.70 -19.20 

Hemtabad 51.10 24.30 25.00 29.53 19.35 -62.13 

Kaliaganj 45.50 39.50 25.38 36.60 30.75 -32.42 

Itahar 55.30 90.10 66.89 42.30 50.40 -8.86 

Uttar 

Dinajpur 

577.60 590.00 478.61 415.63 273.59 -52.63 

Source: i. District Statistical Hand Book, Bureau of Applied Economics & Statistics, 

                                        Government of West Bengal 

                                    ii. Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur 

                                   iii. Compiled by the researcher. 

 

 

Figure 7.8 Growth of jute area in Uttar Dinajpur District (1995-2016). 

 

It is evident from the table 7.14 that, all of the blocks of Uttar Dinajpur District have seen 

negative changes in jute production. Block-wise highest negative jute growth rate is observed 

in Chopra Block (-85.82 per cent). In Chopra Block, during 1995-96, the total area under jute 

was 90.30 hundred hectares and it has come down to 12.80 hundred hectares in the year 2015-

16. But the lowest negative change is observed in Itahar Block (-8.86 per cent). The causes of 

high negative change of jute production are- failure to pay the farmers their due, the farmers are 
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losing interest in cultivating jute as they rarely get expected price for their produce and 

noticeable low growth has been observed the past years in the jute bag market. On the other 

side, in local and international markets high price of Indian jute goods. So, the demands of jute 

goods are falling day by day in the district. The proper idea of the actual change of jute area is 

considered in the table 7.15. 

Table 7.15 Percentage change of the jute area and the number of blocks in  

                  each category in Uttar Dinajpur District (1995-96 to 2015-16). 

Category of 

Change (Negative) 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Very low < 15 2 Goalpokher-I and Itahar 

Low 15-30 1 Raiganj 

Medium 30-45 1 Kaliaganj 

High 45-60 1 Islampur 

Very high > 60 4 Chopra, Goalpokher-II, 

Karandighi and Hemtabad 

Source: Compiled by the researcher. 

 

It is observed from the table 7.15 that, amazing decrease (negative growth) of jute area for 

the study period in all of the blocks of the district. A remarkable decrease is observed (below15 

per cent) in two blocks namely Goalpokher-I (-9.10 per cent) and Itahar (-8.86 per cent). This 

zone lies in the Northern part (Goalpokher-I) and southern part (Itahar) of the district (figure 

7.2-G). A low negative change of jute area is observed in one block namely Raiganj (-19.20 per 

cent) and a medium change of jute area also is observed in one block namely Kaliaganj (-32.42 

per cent). This zone lies in south-eastern part of the district. On the other side, high change is 

found in one block namely Islampur (-46.67 per cent) with change index -45 to -60 per cent. 

The remaining four blocks namely Chopra (-85.82 per cent), Goalpokher-II (-83.78 per cent), 

Karandighi (-76.00 per cent) and Hemtabad (-62.13 per cent) show very high change with 

change index of above 60 per cent. This zone lies in the northern, north-western and south-

eastern part of the district (figure 7.2-G). The main cause of high change of jute area is they are 

converted into other profitable crops area and now-a-days it is not a profitable crop to the 

farmers. 

 

7.1.1.8 Tea area 

In recent time, tea is the best crop under miscellaneous crops in the district. Tea plantation 

increasing due to land is less suitable for foodgrains (Chopra and Islampur blocks), one time 

investment, low serving than the other crops, suitable soil and climate and tea processing factory 

is situated near the district (in Darjeeling District). According to the report of PAO of Uttar 

Dinajpur District, tea plantation has been started from 2002-03 in the district. But officially the 

process of preservation of tea plantation data was started from 2009-10. It is observed that only 
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two blocks namely; Chopra and Islampur are tea plantation area of the district. The growth of 

the area under the tea garden is shown in the table 7.16. 

Table 7.16 Area under tea of Uttar Dinajpur District (2010-11 to 2015-16) 

(Area ’00 hectares) 

District Years Change 2010-11 

to 2015-16 (%) 
(base year-2010-11) 

2009-10 2010-11 2011-12 2012-13 2013-14 2014-15 2015-16 

Uttar 

Dinajpur 

167.25 212.45 243.31 242.84 242.84 242.84 242.00 44.69 

Source: i. District Statistical Handbook, Bureau of Applied Economics & Statistics, 

                                        Government of West Bengal 

                                    ii. Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur. 

 

It is remarkable that, the total area under tea was 167.25 hundred hectares in the year 2009-

10. But in the year 2015-16, the tea area has increased from 167.25 hundred hectares to 242.00 

hundred hectares, which was 0.89 per cent of the total miscellaneous crop area (within 7 years 

total of 74.75 hectares tea area increased). It is noticed that, before 2010 the tea plantation area 

was very much negligible in the district and all tea plantation area was converted from the 

foodgrains and fibers crops area. 

 

7.1.1.9 Horticulture crops area 

It is known to all as of humanoid food point of view, horticulture (crops and fruits) is 

furthermost essential to our everyday living. Various horticulture crops and their production 

find a place in our mealtimes and nutrition. In the study area, horticulture crops namely 

pineapple, banana, mango, litchi and papaya (fruits) and brinjal, cauliflower, tomato, peas, 

cabbage, ladyfinger, turmeric and chilies (vegetables) are grown. Horticulture crops area in the 

district increased due to availability of irrigation water and HYV seeds supplied from 

Government agencies as well as in the local market. On the other hand, demand of horticulture 

crops and fruits is increasing (pineapple at Bidhan Nagar, marigold at Raiganj and Karandighi 

and brinjal at vigore in Raiganj block) in the neighbour districts as well as the state.  Increasing 

trends of horticulture areas in the district are represented in table 7.17. 

Table 7.17 Area under horticulture in Uttar Dinajpur District (1995-96 to 2015-16). 

(Area ’00 hectares) 

District  Years Change 1995-96 

to 2015-16 (%) 
(base year-1995-96) 

1995-96 2000-01 2005-06 2010-11 2015-16 

Uttar Dinajpur 319.00 364.50 385.60 450.80 464.80 45.70 

Source: i. Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur 

                                    ii. Agriculture Contingency Plan of Uttar Dinajpur District (different years) 

                                   iii. Statistical Abstract, Bureau of Applied Economics & Statistics, Govt. of West Bengal. 
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The total area under horticulture crops (fruits and vegetable) was 319.00 hundred hectares in 

the year 1995-96 but in the year 2015-16, horticulture crops (fruits and vegetable) area has 

increased from 319.00 hundred hectares to 364.50 hundred hectares, which was 3.18 per cent 

of the total cropped area of West Bengal. It is notable that, total of 145.80 hundred hectares of 

horticulture area has increased during the study period (per annum average growth rate is 5.83 

hundred hectares). 

 

7.1.2 Changes in production and productivity 

Agricultural production in Uttar Dinajpur District can be broadly classified into food crops and 

non-food crops. As discussed earlier, in the district food crops includes Paddy, Wheat, Potato, 

Pulses and Mustard, etc. Similarly, the non-food crops include Jute, Mesta and Cotton, etc. total 

agricultural production has been increasing with the combined effect of growth in total 

cultivated areas and increases in the average yield per hectare of the various crops. The 

production pattern has been studied at five points of time i.e. 1995-96, 2000-01, 2005-06, 2010-

11 and 2015-16. Vigorous efforts have been made to increase the agricultural production in 

Uttar Dinajpur from the time of separation from West Dinajpur. Not only that, recently the 

district has surplus agricultural production. It is clear that agricultural production mainly paddy, 

wheat and potato has increased very significantly during the last few decades (According to the 

PAO record, Uttar Dinajpur). One more matter is that the district has sufficient fertile soil for 

crop cultivation. The section deals briefly with block-level changes in the growth of production 

and productivity of major seven crops that are considered during 1995-96 to 2015-16.  

 

7.1.2.1 Paddy production and productivity 

Paddy is one of the food grains crops in the district. In 1995-96, the total production of paddy 

had 5,996.90 hundred metric tonnes and it has decreased to 5,733.53 hundred metric tonnes in 

2015-16 (negative change have occurred). Not only that, Uttar Dinajpur District is having 3rd 

position in the production of paddy in West Bengal and its productivity is 2,490 kg/hectares. 

For the better concept of block-wise paddy production in the district is represented in the table 

7.18. 

Table 7.18 Block-wise production and productivity of paddy in Uttar Dinajpur (1995-96 to 2015-16). 

(Production ’00 mt and productivity kg/ha) 

Name of the C.D. 

Blocks 

Years Change 1995-96 

to 2015-16 (%) 
(base year-1995-96) 

1995-96 2000-01 2005-06 2010-11 2015-16 

Chopra 

 

P1 239.70 440.00 382.97 326.48 298.99 24.73 

P2 1556 2347 2263 2392 2346 50.77 

 P1 233.60 483.60 530.30 577.24 371.79 59.15 
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Islampur P2 1462 2147 2353 2575 2267 55.06 

Goalpokher-I 
P1 486.90 577.00 556.45 758.80 571.56 17.38 

P2 2,065 2,124 2,390 2,624 2,250 8.95 

 

Goalpokher-II 

P1 413.00 486.20 565.88 658.27 615.50 49.03 

P2 2,097 2,577 2,391 2,633 2,519 20.12 

 

Karandighi 

P1 1,282.50 1,283.30 1,242.03 964.00 496.22 -61.30 

P2 2,853 2,634 2,682 2,668 2,226 -21.97 

 

Raiganj 

P1 580.60 1234.10 1183.49 1085.33 929.11 60.02 

P2 2,055 2,972 2,953 2,545 2,562 24.67 

 

Hemtabad 

P1 1,399.60 421.10 517.41 379.59 709.02 -49.34 

P2 2,298 2,696 2,654 2,470 2,913 26.76 

 

Kaliaganj 

P1 580.70 532.90 803.87 782.29 721.39 24.22 

P2 2,403 1,783 2,542 2,919 2,725 13.39 

 

Itahar 

P1 780.30 822.50 1,016.46 1,016.01 1,019.95 30.71 

P2 2,262 2,619 2,436 2,654 2,601 14.98 

Uttar 

Dinajpur 

P1 5,996.90 6,280.70 6,798.86 5,738.73 5,733.53 -4.39 

P2 2,117 2,394 2,518 2,609 2,490 17.61 

All figures are in the rounded form of productivity kg/ha 

P1 denotes total production and P2 denotes productivity in kg/ha 

Source: i. District Statistical Hand Book, Bureau of Applied Economics & Statistics, 

                                       Government of West Bengal 

             ii. Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur 

            iii. Compiled by the researcher. 

 

It may be observed from the table 7.18 that, the production of main principal crops viz; paddy 

increased during the period under the study. Growth rates of production for paddy are highly 

significant in the district. The highest growth rate of production recorded of 1,399.60 hundred 

metric tonnes in Hemtabad Block during 1995-96 through 2015-16 and this increase in 

production has been not equally shared by the increase in productivity as well as acreage. But 

the lowest paddy production is found in Islampur Block (233.66 hundred metric tonnes) equally 

shared by the increase in productivity as well as acreage in the district. Total production of 

paddy had increased from 5,996.90 hundred metric tonnes in 1995-96 to 6,280.70 hundred 

metric tonnes in 2000-01 and then increased to 6,798.86 hundred metric tonnes in 2005-06. But 

in 2010-11 total paddy production came down to 5,738.73 hundred metric tonnes mainly due to 

the high production of other crops in the district. During 2015-16, the total production of paddy 

has further decreased to 5,733.53 hundred metric tonnes. Production of rice from 1995-96 to 

2010-11 is more or less same. Thus in the post green revolution period (1967-2007), paddy 

production had experienced an annual growth rate of 2.16 per cent.  

Table 7.19 shows that the new agricultural strategy introduced by the farmers of each block 

in the district. Let us consider the block-wise growth in the production of paddy in all blocks of 

the district. The highest change is observed in Raiganj Block (60.02 per cent) and the lowest 

change (negative change) is found in Karandighi Block (-61.30 per cent). To understand the 
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actual change of paddy production for the study period, they were categorised and findings are 

represented in the table 7.19.  

Table 7.19 Percentage change of the paddy production and the number of blocks in 

   each category in Uttar Dinajpur District (1995-96 to 2015-16). 

Category of 

Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Negative 

change 

- 2 Karandighi and Hemtabad 

Low <20 1 Goalpokher-I 

Medium 20-40 3 Chopra, Kaliaganj and Itahar 

High 40-60 2 Islampur and Goalpokher-II 

Very high >60 1 Raiganj 

Source: Compiled by the researcher. 

 

Table 7.19 shows the block-wise category of change in the percentage of paddy production. 

Out of the nine blocks, in two of them namely Karandighi (-61.30 per cent) and Hemtabad (-

49.34 per cent) negative change of production is observed. This zone lies in south-eastern part 

of the district (figure 7.9-A). But the low change of production is found in only one Block 

namely Goalpokher-I (17.38 per cent) with change index of below 20 per cent. The medium 

category of change of production is observed in three blocks namely Chopra (24.73 per cent), 

Kaliaganj (24.22 per cent) and Itahar (30.71 per cent). This zone lies in the North and Southern 

part of the district (figure 7.9-A). But high change of production is observed in only two blocks 

namely Islampur (59.15 per cent) and Goalpokher-II (49.03 per cent) in the district. The causes 

of high change in the production of paddy are total area and productivity of paddy increased in 

these blocks over the study. Lastly, a very high change of production is observed in one block 

namely Raiganj (60.02 per cent) with a change index of above 60 per cent. 

In the district, the productivity of paddy increased during the period under study. Moreover, 

the productivity of paddy declined during the period 2005-06 in Karandighi Block which had 

2,853 kg/hectares in 1995-96 and 2,682 kg/hectares in 2005-06. Contrarily, in the remaining 

eight blocks general belief of stagnant growth in agricultural production as well as productivity 

is seen. On the basis of above discussion (table 7.16), it may be observed that there has been a 

substantial increase in the productivity of paddy crop. There was a spectacular growth of paddy 

per hectares in Raiganj Block (2,972 kg/hectares) during the period 2005-06 mainly due to 

introduce of chemical fertilizer, pesticides and new technology in the study area. Not only that, 

the lowest productivity per hectare is found in Islampur Block (1,462 kg/hectares) during the 

period 1995-96. In respect of district, total productivity per hectare of paddy was 2,117 

kg/hectare in 1995-96. But it increased from 2,117 kg to 2394 kg/hectares in 2000-01 and then 

it increased to 2,518 kg/hectares in 2005-06. Further, gross productivity under paddy has 
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decreased from 2,609 kg/hectares in 2010-11 to 2,490 kg/hectares in 2015-16 (table 7.16). To 

understand the actual change of paddy productivity/hectare for the study period were 

categorized and findings are represented in the table 7.20. 

Table 7.20 Percentage change of the paddy productivity and the number of blocks in  

each category in Uttar Dinajpur District (1995-96 to 2015-16). 

Category of 

Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Negative 
change 

- 1 Karandighi 

Low <10 1 Goalpokher-I 

Medium 10-20 2 Kaliaganj and Itahar 

High 20-30 3 Goalpokher-II, Raiganj and 

Hemtabad 

Very high >30 2 Chopra and Islampur 

Source: Compiled by the researcher. 

 

It is observed from table 7.20, only one block namely Karandighi which has shown negative 

change (-21.97 per cent) in the district. This zone lies in Western part of the district (figure 7.10-

A). The area of paddy decreased from 2,853 hundred metric tonnes in 1995-96 to 2,226 hundred 

metric tonnes in 2015-16 in this block. Low and medium change of productivity of paddy is 

observed in three blocks namely Goalpokher-I, Kaliaganj and Itahar with change of 8.95, 13.39 

and 14.98 per cent respectively (table 7.18). But high change of productivity found in three 

blocks namely Goalpokher-II (20.12 per cent), Raiganj (24.67 per cent) and Hemtabad (26.76 

per cent). This zone lies in western and southern part of the district. Remaining two blocks 

namely Chopra (50.77 per cent) and Islampur (55.06 per cent) has been very high change in the 

district (figure 7.10-A). The cause of very high change of productivity of paddy in these blocks 

is the production of paddy which has increased and an irrigation facility in Boro season is 

available from the Teesta canal. 

 

7.1.2.2 Wheat production and productivity 

It is worth pointing out that wheat cultivation increased after the 1980s in the district. Wheat is 

the only crop that recorded a sustained production growth of more than 50 per cent in the 

projected area during the period under study. In the district, a total of 589.10 hundred metric 

tonnes of wheat production in 1995-96 and it has increased to 893.24 hundred metric tonnes in 

2015-16. But productivity was 2,200 kg/hectare in 1995-96 and it has increased to 2,383 

kg/hectares during 2015-16 in the district. The block-wise change in production and 

productivity of wheat in the district is represented in the table 7.21.  
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Table 7.21 Block-wise production and productivity of wheat in Uttar Dinajpur District (1995-96 to 2015-16). 

(Production ’00 mt and productivity kg/ha) 

Name of the C.D. 

Blocks 

Years Change 1995-96 

to 2015-16 (%) 
(base year-1995-96) 1995-96 2000-01 2005-06 2010-11 2015-16 

Chopra 

 

P1 28.60 92.50 27.91 27.31 21.19 -23.42 

P2 2111 1957 1821 2598 2224 5.35 

 

Islampur 

P1 19.00 57.40 57.22 63.72 70.72 272.21 

P2 2168 1841 1780 1697 1887 -12.96 

 

Goalpokher-I 

P1 120.00 83.00 63.64 140.20 138.07 15.05 

P2 2447 1936 1663 2443 2330 -4.78 

Goalpokher-II P1 82.50 79.90 83.06 159.95 111.67 35.36 

P2 2316 2142 2087 3199 2233 -3.58 

 

Karandighi 

P1 111.10 50.50 208.02 137.38 134.64 21.18 

P2 2865 2609 2381 2323 2347 -18.08 

 

Raiganj 

P1 109.60 211.60 164.96 197.17 172.77 57.64 

P2 1669 3073 2189 3052 2663 59.55 

 

Hemtabad 

P1 46.40 96.40 70.06 48.11 42.29 -8.85 

P2 1762 2183 1901 3102 2923 65.89 

 

Kaliaganj 

P1 27.50 45.80 51.61 60.57 62.77 128.25 

P2 1901 1698 2025 2670 2267 19.25 

 

Itahar 

P1 44.40 145.30 51.23 148.84 139.12 213.33 

P2 2559 2551 1617 3487 2571 0.46 

Uttar 

Dinajpur 

P1 589.10 862.40 777.71 983.25 893.24 51.62 

P2 2200 2221 1942 2730 2383 8.31 

All figures are in rounded form of productivity kg/ha 

P1 denotes total production and P2 denotes productivity in kg/ha. 

Source: i. District Statistical Hand Book, Bureau of Applied Economics & Statistics, 

                                       Government of West Bengal 

            ii. Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur 
           iii. Compiled by the researcher. 

 

From table 7.21 it is revealed that the production of wheat normally increased for the study 

period. Block-wise highest wheat production is found in Goalpokher-I (120 hundred metric 

tonnes) in 1995-96 but in 2000-01, it was found in Raiganj Block (211.60 hundred metric 

tonnes). On the other side, in 2005-06 the highest production of wheat is found in Karandighi 

Block (208.02 hundred metric tonnes) and 2015-16, total production of wheat has increased 

(234.64 hundred metric tonnes). The lowest wheat production is found in Kaliaganj Block 

(27.50 hundred metric tonnes) and in 2005-06, it was found in Chopra Block (27.91 hundred 

metric tonnes). But in 2015-16, it was found in Chopra Block (21.19 hundred metric tonnes) in 

the district. Total production of wheat had increased from 589.10 hundred metric tonnes in 

1995-96 to 862.40 metric tonnes in 2000-01 and then decreased to 777.71 metric tonnes in 

2005-05. But in 2010-11, total production of wheat once again increased to 983.25 hundred 

metric tonnes. The cause of increasing production is the productivity rate of wheat in 2010-11 

has increased to 2,730 kg/hectare. And it is noticeable that the area of wheat was 370.05 hundred 

hectares in 2010-11. During the five years from 2010-11 to 2015-16, for Uttar Dinajpur as a 

whole the wheat area decreased from 983.25 hundred hectares in 2010-11 to 893.24 hundred 
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hectares. In 1995-96, the bloke-wise highest productivity was found in Karandighi Block (2,865 

kg/hectares) and the lowest productivity found in Raiganj Block (1,669 kg/hectares). But in 

2015-16, this situation has changed and the highest productivity is observed in Hemtabad Block 

(2,923 kg/hectare) and lowest productivity is found in Islampur Block (1,887 kg/hectares). The 

overall situation of wheat production in the district, total production had increased from 589.10 

hundred metric tonnes in 1995-96 to 862.40 metric tonnes in 2000-01 and then decreased to 

777.71 hundred metric tonnes in 2005-06. But in 2010-11, total production of wheat once again 

increased to 983.25 hundred metric tonnes and it further declined to 893.24 hundred metric 

tonnes during 2015-16. The causes of increased production are productivity rate of wheat in 

2010-11 increased to 2,730 kg/hectares and area also increased day by day in the district. The 

productivity situation in the district is 2,200 kg/hectare in 1995-96. Table 7.19 depicted shows 

the highest change of wheat production is observed in Islampur Block (272.21 per cent) and 

lowest change is found in Chopra Block (-23.42 per cent). Not only that, out of total nine blocks 

two of them have negative change namely Chopra and Hemtabad Block in the district. Actual 

changes in production over the study are represented in the table 7.22. 

Table 7.22 Percentage change of wheat production and number of blocks in each  

               category of change in Uttar Dinajpur District (1995-96 to 2015-16). 

Category of 

Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Negative 

change 

- 2 Chopra and Hemtabad 

Low <20 1 Goalpokher-I 

Medium 20-40 2 Goalpokher-II and Karandighi 

High 40-60 1 Raiganj  

Very high >60 3 Islampur, Kaliaganj and Itahar. 

Source: Compiled by the researcher. 
 

From table 7.22 it is noticed that the negative change of production is observed in two Blocks 

namely Chopra (-23.42 per cent) and Hemtabad (-8.85 per cent). This zone lies in northern part 

(Chopra) and the south-eastern (Hemtabad) part of the district. The causes of low change of 

wheat production are- yield rate of wheat has been decreased and many food grain crop area 

has been increased in these blocks. Low change of wheat production is observed in one Block 

namely Goalpokher-I (15.05 per cent) and medium change of wheat found in two blocks namely 

Goalpokher-II (35.36 per cent) and Karandighi (21.18 per cent) in the district. These two zones 

are located in central part of the district (figure 7.9-B). But high change of wheat production is 

found in Raiganj Block (57.64 per cent). This zone lies in the Southern part of the district. Most 

of the blocks (three blocks) are in very high change namely Islampur (272.21 per cent), 

Kaliaganj (128.25 per cent) and Itahar (213.33 per cent) in the district. This zone lies in the 
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Northern part (Islampur) and Southern (Kaliaganj and Itahar) part of the district. The causes of 

very high change of wheat production in these blocks are soil fertility and PH suitability for 

wheat, irrigation facility is good and in rabi season wheat is the main crop. 

The productivity situation of wheat declined (negative growth) during 1995-95 to 2015-16, 

confined in four blocks. The productivity of this crop was comparatively higher indicating a 

positive increasing trend in productivity of wheat found in rest five blocks. For the proper idea 

of productivity change in the district, the following representation in the table 7.23. 

Table 7.23 Percentage change of wheat productivity and number of blocks in each  

             category of change in Uttar Dinajpur District (1995-96 to 2015-16). 

Category of 

Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Negative change - 4 Islampur, Goalpokher-I, 
Goalpokher-II and Karandighi 

Low <15 2 Chopra and Itahar 

Medium 15-30 1 Kaliaganj 

High 30-45 - - 

Very high >45 2  Raiganj and   Hemtabad 

Source: Compiled by the researcher. 

 

From table 7.23 it may be observed that there is four negative change of wheat productivity 

blocks namely Islampur (-12.96 per cent), Goalpokher-I (-4.78 per cent), Goalpokher-II (-3.58 

per cent) and Karandighi (-18.08 per cent) in the district. This zone lies in the Northern part to 

central part of the district (figure 7.10-B). The low proportion of wheat productivity range below 

15 per cent is recorded to two blocks namely Chopra (5.35 per cent) and Itahar (0.46 per cent). 

The district having medium productivity change with ranges between 15-30 per cent includes 

the block of Uttar Dinajpur district namely Kaliyaganj (19.25 per cent). This zone lies in the 

Eastern part of the district (figure 7.10-B). But very high change of productivity of wheat is 

found in Raiganj Block (59.55 per cent) and Hemtabad (65.89 per cent) with change index value 

above 45 per cent. The reasons behind the very high change in these blocks are modern 

development of irrigation, use of HYV seeds and chemical fertilizer and other situations are 

available.  

 

7.1.2.3 Production and productivity of potato 

In Uttar Dinajpur District, the production and productivity of potato in major blocks have 

increased during the period under study. Moreover, the production and productivity of potato 

declined during the period 2000-01 to 2005-06. In the district, total 51.03 hundred metric tonnes 

potato production was in the year 1995-96 and it has increased to 67.40 hundred metric tonnes 

in 2015-16. The productivity of potatoes grew at faster rate during 2010-11 than the 
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corresponding rate (table 7.22). During 1995-96, productivity of potatoes was 13,897 kg/hectare 

and it has increased to 31,756 kg/hectare in 2015-16. Block-wise production and productivity 

of potato over the study period are represented in the table 7.24. 

Table 7.24 Block-wise production and productivity of potato in Uttar Dinajpur District (1995-96 to 2015-16). 

(Production ’00 mt and productivity kg/ha) 

Name of the C.D. 

Blocks 

Years Change 1995-96 

to 2015-16 (%) 
(base year-1995-96) 

1995-96 2000-01 2005-06 2010-11 2015-16 

Chopra 

 

P1 6.14 17.50 96.98 263.26 247.09 3924.26 

P2 15005 18182 17959 34869 36121 140.72 

Islampur P1 21.3 9.50 139.53 964.73 964.53 4428.30 

P2 19091 24621 11946 35005 35331 85.06 

Goalpokher-I P1 4.33 5.70 141.96 418.09 327.56 7464.89 

P2 15006 22726 20970 27272 22132 47.48 

Goalpokher-II P1 6.71 10.20 169.94 234.52 353.35 5166.02 

P2 13284 22534 22690 20590 44135 232.24 

Karandighi P1 3.69 1.10 338.70 255.03 377.55 10131.70 

P2 15010 19136 21025 31408 24041 60.16 

Raiganj P1 2.23 2.80 434.58 350.44 249.26 11077.57 

P2 12002 24685 24157 32874 23165 93.00 

Hemtabad P1 1.99 4.80 26.97 285.78 341.73 17,057.28 

P2 11519 15907 16246 30895 34109 196.11 

 

Kaliaganj 

P1 2.72 3.50 212.71 455.70 355.62 12,978.26 

P2 12144 16993 18135 23909 24655 103.02 

Itahar P1 1.92 12.30 108.84 159.95 360.83 18,693.22 

P2 12007 15940 22818 38824 42104 250.66 

Uttar 

Dinajpur 

P1 51.03 67.40 1643.21 3387.50 3577.22 6,910.03 

P2 13897 20080 19550 30628 31756 128.51 

All figures are in rounded form of productivity kg/ha 
P1 denotes total production and P2 denotes productivity in kg/ha 

Source: i. District Statistical Hand Book, Bureau of Applied Economics & Statistics,  

                                       Government of West Bengal 

             ii. Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur 

            iii. Compiled by the researcher. 

 

The production of potato normally increased for the study period (table 7.24). Block-wise 

highest potato production is found in Goalpokher-II Block (6.71 hundred metric tonnes) in 

1995-96 and lowest in Itahar Block (1.92 hundred metric tonnes). But in 2005-06, the highest 

potato production block is Raiganj (434.58 hundred metric tonnes) in the district. Production 

has increased in 2015-16, highest production is found in Islampur (964.53 hundred metric 

tonnes) and lowest production is observed in Chopra Block (247.03 hundred metric tonnes). 

But productivity of potato in the district was 51.03 hundred metric tonnes and it has increased 

to 67.40 hundred metric tonnes in 2000-01. In 2005-06, total production of potato increased 

from 1,643 hundred metric tonnes.  It once again increased from 3387.50 hundred metric tonnes 

in 2010-11 to 3,577.22 hundred metric tonnes in 2015-16. But overall situation of productivity 

in the district is increased over the study period except the year 2005-06. Highest productivity 

is observed in Raiganj Block (15,010 kg/hectare) and lowest productivity of potato per hectare 



279 
 

is observed in Kaliaganj Block (11,519 kg/hectare). During 2015-16, highest productivity is 

found in Goalpokher-II Block (44,135 kg/hectare) and lowest productivity is observed in 

Goalpokher-I Block (22,132 kg/hectare). However, total productivity of potato was 13897 

kg/hectare in 1995-96, it was 20,080 kg/hectare in 2000-01 and productivity once again 

decreased to 19,550 kg/hectare in 2010-11. And then productivity has been consummately 

increasing from 30,628 kg/hectare in 2010-11 to 31,756 kg/hectare in 2015-16. For the better 

understanding in block-wise actual production and productivity of potato, the table 7.25 has 

been presented. 

Table 7.25 Percentage change of potato production and the number of blocks in each  

         category of change in Uttar Dinajpur District (1995-96 to 2015-16). 

Category of 

Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Very low < 4000 1 Chopra 

Low 4000-8000 3 Islampur, Goalpokher-I, 

Goalpokher-II 

Medium 8000-12000 2 Karandighi and Raiganj 

High 12000-16000 1 Kaliaganj 

Very high >16000 2 Hemtabad and Itahar 

Source: Compiled by the researcher. 

 

The very low proportion of potato production range below 4,000 per cent is recorded in only 

one block namely Chopra (3,924.26 per cent). This zone lies in Northern part of the district 

(figure 7.10-C). Major causes behind low production in the block are heavy rain fall, acidic soil, 

soil erosion and existence of vast tea garden covering area. Low production zone is observed in 

three blocks namely Islampur (4,428.30 per cent), Goalpokher-I (7,464.89 per cent) and 

Goalpokher-II (5,166.22 per cent) in the district. This zone lies in North to middle part of the 

district (table 7.25 and figure 7.9-C). Medium production change is with a range of 8,000-

12,000 per cent. This zone is confined in two blocks namely Karandighi (10,131.70 per cent) 

and Raiganj (11,077.57 per cent) and zone is located in the central (Karandighi) and south-

western (Raiganj) part of the district. But high and very high production change is observed in 

three blocks namely Kaliaganj, Hemtabad and Itahar with change index are 12,974.26, 

17,057.28 and 18,693.22 per cent respectively. The main cause of high and very high change 

of production nature of slope is plain i.e. fertile soil; the demand of potato is very high in the 

local market and many others. The productivity situation of potato in the district is all of the 

blocks have been positive growth. The block-wise proper idea of potato production change 

block-wise changing nature depicted in the table 7.26. 
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Table 7.26 Percentage change of potato productivity and number of blocks in each  

            category of change in Uttar Dinajpur District (1995-96 to 2015-16). 

Category of 

Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Very low <100 4 Islampur, Goalpokher-I, Karandighi 

and Raiganj 

Low 100-150 2 Chopra and Kaliaganj 

Medium 150-200 1 Hemtabad  

High 200-250 1 Goalpokher-II 

Very high >250 1 Itahar 

Source: Compiled by the researcher. 

 

From table 7.26 it is revealed that the very low change productivity is confined in four blocks 

namely Islampur (85.06 per cent), Goalpokher-I (47.48 per cent), Karandighi (60.16 per cent) 

and Raiganj (93.00 per cent) in the district. Causes of very low productivity of potato are poor 

irrigation facility, slow rate of water exhausted and low price of potato in local market. This 

zone lies in Northern (Islampur & Goalpokher-I) and the south-eastern (Karandighi & Raiganj) 

part of the district (figure 7.10-C). But low and medium productivity change is confined in three 

blocks namely Chopra, Kaliaganj and Hemtabad with change index 140.72, 103.02 and 196.11 

per cent respectively. The high proportion of potato productivity ranges from 200-250 per cent 

is confined in one block namely Goalpokher-II (232.24 per cent). The causes behind high and 

very high productivity changes are fertile types of soil, better irrigation facility, use of HYV 

seeds and huge chemical fertilizer use in potato fields in this block.  

 

7.1.2.4 Production and productivity of mustard 

The total increase in production and productivity of mustard is observed during the period under 

investigation because of its commercial value. Not only that, mustard as an oilseed is very useful 

in many ways as they are used both for edible and industrial purposes. Except in 2005-06, 

production and productivity of mustard have increased during the study period. In the district 

mustard production has increased from 222.60 hundred metric tonnes in 1995-96 to 415.15 

metric tonnes in 2015-16. But productivity of mustard also has increased in the study period i.e. 

20 years from 598 kg/hectare in 1995-96 to 835 kg/hectare in 2015-16. For the better 

understanding block-wise production and productivity of mustard over the study period are 

represented in the table 7.27. 

Table 7.27 Block-wise production and productivity of mustard in Uttar Dinajpur District (1995-96 to 2015-16).                                   

 (Production ’00 mt and productivity kg/ha) 

Name of the C.D. 

Blocks 

Years Change 1995-96 

to 2015-16 (%) 
(base year-1995-96) 

1995-96 2000-01 2005-06 2010-11 2015-16 

Chopra 

 

P1 1.70 3.20 1.56 4.03 5.34 214.12 

P2 150 819 394 538 646 330.67 

Islampur P1 4.90 22.30 19.79 18.44 20.07 309.59 
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P2 299 866 655 494 523 74.92 

Goalpokher-I P1 35.10 28.40 15.96 39.56 38.97 11.02 

P2 650 809 646 739 658 1.23 

Goalpokher-II P1 13.20 24.30 20.14 22.25 41.40 231.64 

P2 492 735 661 547 847 72.15 

Karandighi P1 45.60 45.50 21.92 33.47 36.70 -19.52 

P2 939 882 610 746 1001 6.60 

Raiganj P1 46.10 64.60 55.52 76.90 95.65 107.48 

P2 631 729 695 872 1065 68.77 

Hemtabad P1 17.60 15.80 19.90 23.26 32.13 82.55 

P2 655 751 736 833 1050 60.30 

Kaliaganj P1 21.50 17.40 12.55 22.81 40.45 88.13 

P2 622 594 496 872 887 42.60 

Itahar P1 36.90 48.90 92.84 109.38 104.80 184.01 

P2 938 889 933 1118 839 -4.80 

Uttar Dinajpur P1 222.60 270.20 260.15 350.10 415.51 86.41 

P2 598 786 648 751 835 39.62 

All figures are in rounded form of productivity kg/ha 

P1 denotes total production and P2 denotes productivity in kg/ha 

Source: i. District Statistical Hand Book, Bureau of Applied Economics & Statistics, 

                                       Government of West Bengal 

                             ii. Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur 

                            iii. Compiled by the researcher. 

 

From table 7.27 it is stated that during 1995-96, the highest mustard production is found in 

Raiganj Block (46.10 hundred metric tonnes) and lowest production is found in Chopra Block 

(1.70 hundred metric tonnes). But in 2005-06, total production of mustard has been increased 

and it is found in Itahar Block (92.84 hundred metric tonnes). Lowest production is found also 

in Chopra Block (1.56 hundred metric tonnes) in the district. During 2015-16, highest mustard 

production is found in Itahar Block (104.80 hundred metric tonnes) and lowest mustard 

production block is also Chopra (5.34 hundred metric tonnes). Although, total production of 

mustard has increased from 222.60 hundred metric tonnes in 1995-96 to 270.20 hundred metric 

tonnes in 2000-01 and then it has decreased to 260.15 hundred metric tonnes in 2005-06. 

Further, total production of mustard once again has increased from 350.10 hundred metric 

tonnes in 2010-11 to 415.15 hundred metric tonnes in 2015-16. On the other hand, in 1995-96, 

highest productivity of mustard is observed in Karandighi Block (939 kg/hectare) and lowest 

productivity of mustard is found in Chopra Block (150 kg/hectare). But in 2010-11, productivity 

rate of mustard has increased in all of the blocks of the district except one or two. In this year 

highest productivity per hectare is found in Itahar Block (1,118 kg/hectare) and lowest 

productivity of mustard is investigated in Islampur Block (494 kg/hectare) in this study area. It 

is an interesting fact that the lowest production and productivity is seen in Chopra Block and 

highest in Itahar Block for the study period (1995-96 to 2015-16). The block-wise actual change 

of production and productivity in the district is exhibited in the table 7.28 and 7.29. 
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Table 7.28 Percentage change of mustard production and the number of blocks in each  

      category of change in Uttar Dinajpur District (1995-96 to 2015-16). 

Category 

of Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Very low Negative 1 Karandighi  

Low <100 3 Goalpokher-I, Hemtabad and Kaliaganj 

Medium 100-150 1 Raiganj 

High 150-200 1 Itahar  

Very high >200 3 Chopra, Islampur and Goalpokher-II 

Source: Compiled by the researcher. 

 

From table 7.27 it is noticed that only one block in the district has negative change of mustard 

production namely Karandighi Block (-19.52 per cent) and this block is located in the central 

part of the district (figure 7.9-D). Total three blocks are confined in low change production 

namely Goalpokher-I (11.02 per cent), Hemtabad (82.55 per cent) and Kaliaganj block (88.13 

per cent). The causes of low production of mustard are profitable crops like wheat and potato 

which two dominate in these two blocks and per hectare low productivity for use of local seeds. 

But medium and high production change of mustard is seen in two blocks namely Raiganj 

(103.48 per cent) and Itahar Block (184.02 per cent) respectively. These two zone lie in south-

western (Raiganj) part and southern (Itahar) part of the district. About 33.33 per cent of the total 

blocks (3 Blocks) namely Chopra (214.12 per cent), Islampur (309.59 per cent) and 

Goalpokher-II Block (213.64 per cent) in the district have high change of mustard. This zone 

lies in the northern part of the district (figure 7.9-D). The causes behind of very high change of 

mustard are soil acidic conditions are not suitable for mustard; it is a low valuable crop than the 

tea as well as a tea garden and many others. For suitable conviction of actual change of mustard 

productivity depict in the table 7.29. 

Table 7.29 Percentage change of mustard productivity and the number of blocks in     

                     each category of change in Uttar Dinajpur District (1995-96 to 2015-16). 

Category of 

Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Very low Negative 1  Itahar  

Low <30 2 Goalpokher-I and Karandighi 

Medium 30-60 1 Kaliaganj 

High 60-90 4 Islampur, Goalpokher-II, Raiganj 

and Hemtabad 

Very high >90 1 Chopra 

Source: Compiled by the researcher. 

 

It is observed from table 7.29, out of total nine blocks one of them in the district has negative 

as well as very low change of mustard productivity block namely Itahar (-4.80 per cent). The 

reasons behind very low productivity are high humidity and rainfalls as well as cloudy weather 

that is not favorable for mustard in this block. There are two blocks which are confined in low 

change productivity blocks namely Goalpokher-I (1.23 per cent) and Karandighi (6.60 per cent) 
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in the district. Change index range from 30-60 per cent indicates medium productivity change. 

In this zone only one block is observed namely Kaliaganj (42.60 per cent) and this zone lies in 

South-eastern part of the district (figure 7.10-D). But high change productivity of mustard is 

seen in four blocks namely Islampur, Goalpokher-II, Raiganj and Hemtabad with 74.92, 72.15, 

68.77 and 60.30 per cent respectively. On the other side, very high change of productivity of 

mustard is confined in one block namely Chopra (330.67 per cent) in the district. This zone is 

located in Northern part of the study area. Causes of very high productivity of mustard are- 

farmers are use tremendous rate of chemical fertilizers per hectare and soil is suitable for 

mustard.   

 

7.1.2.5 Production and productivity of maskalai  

Mashkalai is a multipurpose use crop. Its diversified accommodating facility has popularized 

to the people. Supplementation of mashkalai bran promoted higher (<0.05) digestible nutrients 

intake with the consequent higher daily weight gain (about 70 g) than those fed grass alone 

(about 30 gm). Not only that, mashkalai bran could be a suitable supplement for goats 

consuming common grass in the tropics. But it is a desponding matter that, total production of 

mashkalai in the district has decreased day by day over the study period. The total production 

of mashkalai was 26.65 hundred metric tonnes in the year 1995-96 and has decreased to 8.40 

hundred metric tonnes in the year 2015-16. The productivity of mashkalai per hectare was 466 

kg in 1995-96 and it has increased by 689 kg/hectare in 2015-16. The total production and 

productivity of mashkalai for the study period (from 1995-96 to 2015-16) are represented in the 

table 7.30. 

During 1995-96, block-wise highest mashkalai production is observed in Hemtabad Block 

(8.70 hundred metric tonnes) and lowest production is found in Islampur Block (0.10 hundred 

metric tonnes). The highest mashkalai production block is observed in Raiganj (3.29 hundred 

metric tonnes) and the lowest production block in the district is observed in Itahar (0.07 hundred 

metric tonnes) in 2005-06 (table 7.30). On the other hand, highest production of mashkalai is 

observed in Kaliaganj Block (3.62 hundred metric tonnes) and lowest also in Itahar Block (0.03 

hundred metric tonnes). The total production of mashkalai was 26.65 hundred metric tonnes in 

1995-96. Once again, total production under mashkalai has decreased from 8.40 hundred metric 

tonnes in 2000-01 to 8.39 hundred metric tonnes in 2005-06 and then it decreased from 8.33 

hundred metric tonnes in 2010-11 to 7.57 hundred metric tonnes in 2015-16. But overall 

situation of productivity for the study has increased except in 2000-01 and it is just the reverse 

of production. Highest productivity is observed in Hemtabad Block (754 kg/ha) and lowest 
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productivity of mashkalai is observed in Islampur Block (366 kg/ha) in 1995-96 and it is 

observed also in Hemtabad Block (893kg/ha) and Islampur block (431kg/ha) in 2005-06 

respectively. 

Table 7.30 Block-wise production and productivity of mashkalai in Uttar Dinajpur District 

                                    (1995-96 to 2015-16). 

 (Production ’00 mt and productivity kg/ha) 

Name of the C.D. 

Blocks 

Years Change 1995-96 

to 2015-16 (%) 
(base year-1995-96) 

1995-96 2000-01 2005-06 2010-11 2015-16 

Chopra 
 

P1 0.10 0.40 - 0.01 0.31 210.00 

P2 435 418 - 615 662 52.18 

 

Islampur 

P1 0.05 0.60 0.21 0.55 - 1000.00 

P2 366 493 431 615 - 68.03 

Goalpokher-I P1 1.40 0.60 0.37 2.06 1.54 10.00 

P2 482 418 432 615 662 37.34 

Goalpokher-II P1 3.10 3.40 0.14 - - -95.48 

P2 435 418 428 - - -1.60 

Karandighi P1 0.60 - 0.77 - 0.39 -35.00 

P2 400 - 436 - 662 65.50 

Raiganj P1 4.70 1.40 3.29 1.07 0.34 -92.76 

P2 530 582 427 662 659 24.33 

Hemtabad P1 8.70 1.70 1.16 1.50 1.34 -84.59 

P2 754 607 893 658 894 18.56 

Kaliaganj P1 5.70 0.10 2.38 3.44 3.62 -36.49 

P2 365 425 358 668 635 73.97 

Itahar P1 2.30 0.20 0.07 - 0.03 -98.69 

P2 420 354 490 - 652 55.23 

Uttar 

Dinajpur 

P1 26.65 8.40 8.39 8.33 7.57 -71.59 

P2 466 465 487 639 689 47.85 

All figures are in rounded form of productivity kg/ha 
P1 denotes total production and P2 denotes productivity in kg/ha 

Source: i. District Statistical Hand Book, Bureau of Applied Economics & Statistics, 

                                        Government of West Bengal 

                                ii. Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur 

                               iii. Compiled by the researcher. 

 

During 2015-16, highest productivity is observed in Hemtabad Block (894 kg/ha) and lowest 

in Kaliaganj Block (635 kg/ha). The average productivity rate in the district was 466 kg/hectare 

in 1995-96 and then it decreased to 465 kg/hectare in 2000-01. Further, the productivity under 

mashkalai has increased from 487 kg/hectare in 2005-06 to 639 kg/hectare in 2010-11 and then 

to 689 kg/hectare in 2015-16. The block-wise actual change of production in the district is 

exhibited in the table 7.31. 
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Figure 7.9 Change of production (%) of selected crops in Uttar Dinajpur District (1995-96 to 2015-16). 

 

Figure A Figure B Figure C Figure D 

Figure E Figure F Figure G 
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Figure 7.10 Change of productivity (%) of selected crops in Uttar Dinajpur District (1995-96 to 2015-16).

Figure A Figure B Figure C Figure D 

Figure E Figure F Figure G 
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Table 7.31 Percentage change of mashkalai production and the number of blocks in 

                    each category of change in Uttar Dinajpur District (1995-96 to 2015-16). 

Category of 

Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Very low Above -50 4 Goalpokher-II, Raiganj, 

Hemtabad and Itahar. 

Low -50 to 0 2 Karandighi, Kaliaganj 

Medium 0-200 1 Goalpokher-I 

High 200-400 1 Chopra 

Very high >400 1 Islampur 

Source: Compiled by the researcher. 

 

It is seen from table 7.31, the blocks of negative production change are divided into two 

categories; very low and low zone. Very low (negative) change is observed in four blocks with 

change index above -50 per cent namely Goalpokher-II (-95.48 per cent), Raiganj (-92.76 per 

cent), Hemtabad (-84.59 per cent) and Itahar (-98.69 per cent) in the district. But low change 

is confined to only two blocks namely Karandighi (-35 per cent) and Kaliaganj (-36.49 per 

cent). This zone lies in central (Karandighi) and South-eastern (Kaliaganj) part of the district. 

Causes of very low and low change of mashkalai are low prices, unirrigated land converted 

into irrigated areas which are useful for valuable crops and productivity rate is very 

low/hectare. The medium production zone (figure 7.9-E) lies in southern part of the district 

with a change value ranging between 0 to 200 per cent. In the study area, block having medium 

production change is Goalpokher-I (10 per cent). On the other hand, high and very high 

production change of mashkalai confined in two blocks namely Chopra (210 per cent) and 

Islampur (1,000 per cent). This zone lies in the Northern part of the district. Causes of high and 

very high production change are fallow and permanent pasture area use for cultivation of 

mashkalai and soil of these blocks suitable for mashkalai. 

The actual productivity changing situation of mashkalai in the district shows all blocks 

having positive growth except Goalpokher-II. The block-wise actual change of productivity in 

the district is exhibited in the table 7.32. 

Table 7.32 Percentage change of mashkalai productivity and number of blocks in   

                        each category of change in Uttar Dinajpur District (1995-96 to 2015-16). 

Category 

of Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Very low Negative 1 Goalpokher-II 

Low <20 1 Hemtabad 

Medium 20-40 2 Goalpokher-I, Raiganj 

High 40-60 2 Chopra and Itahar 

Very high >60 3 Islampur, Karandighi and Kaliaganj 

Source: Compiled by the researcher. 
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In the study area, only one block is confined in very low change (negative) namely 

Goalpokher-II (-1.61 per cent). This zone lies in the Northern part of the district (table 7.30 and 

figure 7.10-E). Causes of very low change of productivity are- nature of major lands of this 

block is lowland i.e. not suitable for mashkalai, the moisture of soil is very high and many 

others. The low productivity change of mashkalai is limited to one block namely Hemtabad 

(18.56 per cent). But medium productivity zone of mashkalai (figure 7.10-E) lies in central and 

south-eastern parts of the district with a change index value range of 20-40 per cent. In the 

study area, blocks having the medium productivity change are namely Goalpokher-I (37.34 per 

cent) and Raiganj (24.33 per cent). But high productivity change of mashkalai confined in two 

blocks namely Chopra (52.18 per cent) and Itahar (55.23 per cent) of the district. The very high 

productivity change zone of mashkalai (figure 7.10-E) lies in northern (Islampur) and south-

central (Karandighi and Kaliaganj) part of the district with a change value of above 60 per cent. 

This zone is confined in three blocks namely Islampur (68.03 per cent), Karandighi (65.30 per 

cent) and Kaliaganj (73.97 per cent) in the study area. 

 

7.1.2.6 Production and productivity of lentil 

Lentil is the best dal close to Bengali people. A meal at home in not normally full without dal 

(Lentil). In the district, the production of the lentil has been decreased in all of the blocks. 

Production and productivity of lentil have decreased in 2015-16 from the previous years of 

1995-96 to 2010-11. Lentil cultivation is not found in some blocks of the district namely 

Islampur, Goalpokher-I and Goalpokher-II in 2005-06 and Islampur, Goalpokher-II and Itahar 

in 2015-16. Block-wise production and productivity of lentil for the study period are 

categorized and represented in the table 7.33. 

Table 7.33 Block-wise production and productivity of lentil in Uttar Dinajpur District 
                                        (1995-96 to 2015-16) 

 (Production ’00 mt and productivity kg/ha) 

Name of the C.D. 

Blocks 

Years Change 1995-96 

to 2015-16 (%) 
(base year-1995-96) 

1995-96 2000-01 2005-06 2010-11 2015-16 

Chopra 

 

P1 - - 0.06 - 0.04 -33.33 

P2 - - 391 - 410 4.87 

 

Islampur 

P1 0.05 0.04 - - - -20.00 

P2 238 285 - - - 19.74 

 

Goalpokher-I 

P1 0.04 0.05 - 0.10 0.15 275.00 

P2 237 716 - 511 528 122.78 

Goalpokher-II P1 0.20 0.10 - - - 50.00 

P2 237 471 - - - 98.74 

 

Karandighi 

P1 0.50 0.40 0.67 0.25 0.85 70.00 

P2 403 854 392 513 528 31.01 

 

Raiganj 

P1 11.60 2.10 1.85 1.34 0.26 -97.75 

P2 991 992 419 477 510 -48.53 
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Hemtabad 

P1 0.90 0.60 0.04 0.28 - -68.89 

P2 563 476 192 511 - -9.23 

 

Kaliaganj 

P1 0.70 0.20 0.75 2.01 0.29 -58.57 

P2 481 458 284 515 532 10.60 

 

Itahar 

P1 0.30 5.30 0.11 0.39 - 30.00 

P2 830 445 579 718 - -13.43 

Uttar 

Dinajpur 

P1 14.29 8.79 3.48 4.37 1.59 -88.87 

P2 498 588 377 541 525 5.42 

All figures are in rounded form of productivity kg/ha 

P1 denotes total production and P2 denotes productivity in kg/ha 

Source: i. District Statistical Hand Book, Bureau of Applied Economics & Statistics, 

                                        Government of West Bengal 

                                   ii. Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur 

                                  iii. Compiled by the researcher. 

      

From table 7.33 the total production and productivity situation of lentil has been revealed 

during the period under study. Moreover, the block-wise highest production of lentil is 

observed in Raiganj Block (11.60 hundred metric tonnes) and lowest production is observed in 

Itahar Block (0.30 hundred metric tonnes) in 1995-96. But in 2005-06, highest and lowest 

production blocks are Hemtabad (0.04 hundred metric tonnes) and Raiganj (1.85 hundred 

metric tonnes) respectively. On the other hand, the highest production is observed in 

Karandighi Block (0.85 hundred metric tonnes) and lowest production found in Chopra Block 

(0.04 hundred metric tonnes). The total production of lentil had 14.29 hundred metric tonnes 

in 1995-96. But the production of lentil has decreased from 8.79 hundred metric tonnes in 

2000-01 to 3.48 hundred metric tonnes in 2005-06 and then it increased to 4.37 hundred metric 

tonnes in 2010-11. But once again, it has decreased to 1.59 hundred metric tonnes in 2015-16. 

The average production of the district was 498 kg/hectare in 1995-96 and it has increased 588 

kg/hectare in 2000-01 in the district. It is just about baffling matter that, productivity of lentil 

had decreased to 377 kg/hectare in 2005-06. But in 2010-11, it once more increased to 541 kg/ 

hectare and then decreased 525 kg/hectare in 2015-16 in the district. The highest productivity 

of lentil is observed in Raiganj Block (991 kg/ha) and lowest productivity is observed in two 

blocks namely Goalpokher-I and Goalpokher-II i.e. 237 kg/hectare in 1995-96. But in 2005-

06, highest productivity block was Itahar (718 kg/ha) and lowest productivity was Goalpokher-

I (511 kg/ha). At last in 2015-16, highest and lowest productivity of lentil is observed in 

Kaliaganj (532 kg/ha) and Chopra (410 kg/ha) respectively. To understand the level of actual 

production change of lentil were categorized and findings represented in the table 7.34. 

Table 7.34 Percentage change of lentil production and the number of blocks in each  

            category of change in Uttar Dinajpur District (1995-96 to 2015-16). 

Category 

of Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Very low Above -50 3 Raiganj, Hemtabad and Kaliaganj 

Low -50 to 0 2 Chopra and Islampur 
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Medium 0-50 1 Itahar 

High 50-100 2 Goalpokher-II and Karandighi 

Very high >100 1 Goalpokher-I 

Source: Compiled by the researcher. 

 

From the table 7.33, it is revealed that the blocks have negative production change are 

divided into two categories like; very low and low zone. Very low zone is confined to three 

blocks namely Raiganj (-97.75 per cent), Hemtabad (-68.89 per cent) and Kaliaganj (-58.57 

per cent) in the district. But low production change is observed in only two blocks namely 

Chopra and Islampur with change index -33.33 per cent and -20 per cent respectively. This 

zone lies in Northern part of the district (figure 7.9-F). Medium production change lies in the 

Southern part of the district with a change index value ranges between 0-50 per cent (table 

7.34). This zone confined in one blocks namely Itahar (30 per cent). High and very high 

production change is confined in three blocks namely Goalpokher-II (50 per cent), Karandighi 

(70 per cent) and Goalpokher-I (275 per cent) in the study area. It is interesting fact that 

production changes are far high in these blocks than the standard change i.e. -88.77 per cent 

compared to the district. The cause behind the high and very high change of lentil is way of 

farming, some part of the blocks has less irrigation coverage and comparatively high land 

available in these blocks which is the best for lentil cultivation (Researcher’s observation). On 

the other side, the actual productivity changing situation of lentil in the district is depicted in 

the table 7.35. 

Table 7.35 Percentage change of lentil productivity and the number of blocks in     

                         each category of change in Uttar Dinajpur District (1995-96 to 2015-16). 

Category 

of Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Very low Negative 3 Raiganj, Hemtabad and Itahar 

Low <15 2 Chopra and Kaliaganj 

Medium 15-30 1 Islampur 

High 30-45 1 Karandighi 

Very high >45 2 Goalpokher-I and Goalpokher-II 

Source: Compiled by the researcher. 

 

The very low zone is confined to three blocks namely Raiganj (-48.53 per cent), Hemtabad 

(-9.23 per cent) and Itahar (-13.43 per cent) in the district (table 7.33). This zone lies in southern 

part of the district (figure 7.10-F). But low change of productivity zone lies in northern 

(Chopra) part and the south-eastern (Kaliaganj) part of the district with change index range 

below 15 per cent. Change index of medium productivity ranges between 15-30 per cent and 

is confined in one block namely Islampur (19.74 per cent). This zone lies in northern part of 

the district (figure 7.10-F). High and very high change of productivity zone are confined to 

three blocks namely Karandighi, Goalpokher-I and Goalpokher-II with change index 31.01, 
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122.78 and 98.74 per cent respectively. This zone lies in the central (Karandighi) part and the 

northern (Goalpokher-I and Goalpokher-II) part of the district. The causes of high and very 

high productivity per hectare are the usage of a huge amount of chemical fertilizer, HYV seeds 

and many other situations preferable for lentil cultivation.  

 

7.1.2.7 Production and productivity of jute 

Jute is the second most important vegetable fiber after cotton due to its versatility. Not only is 

that, it is a natural, long and soft vegetable fiber with golden silky shines, also termed as “The 

Golden Fiber”. But the production of jute has declined day-to-day in the district. Total 

production of jute had 830.17 hundred metric tonnes in 1995-96 and it has decreased to 816.78 

hundred metric tonnes in 2015-16. On the other hand, average jute productivity per hectare had 

1,418 kg/hectare in the year 1995-96 and it has been increased 2,293 kg/hectare in 2015-16. 

The overall situation of production and productivity pattern are discussed in the table 7.36. 

Table 7.36 Block-wise production and productivity of jute in Uttar Dinajpur District (1995-96 to 2015-16) 

(Production ’00 mt and productivity kg/ha) 

Name of the C.D. 

Blocks 

Years Change 1995-96 

to 2015-16 (%) 
(base year-1995-96) 

1995-96 2000-01 2005-06 2010-11 2015-16 

Chopra 

 

P1 81.39 118.98 153.43 70.19 56.10 -31.07 

P2 900 936 1948 1727 1586 76.22 

 

Islampur 

P1 69.93 96.67 108.72 100.17 105.69 51.13 

P2 1080 1170 1975 2157 2314 114.25 

 

Goalpokher-I 

P1 53.71 76.64 105.71 98.48 112.16 125.58 

P2 1260 1638 2146 1737 2083 65.31 

Goalpokher-II P1 117.41 86.25 869.23 93.73 64.64 -44.94 

P2 1440 1494 1853 2213 2142 43.37 

 

Karandighi 

P1 162.90 35.83 258.40 153.30 212.96 30.73 

P2 1980 1764 2704 2803 2704 36.56 

 

Raiganj 

P1 104.40 175.68 206.06 217.63 187.27 79.37 

P2 1440 1746 2153 2524 2373 64.79 

 

Hemtabad 

P1 74.82 38.91 55.39 63.78 65.23 -12.81 

P2 1440 1602 2216 2160 2369 64.51 

 

Kaliaganj 

P1 60.30 46.54 52.53 103.32 108.85 80.51 

P2 1260 1170 2070 2817 2747 118.01 

 

Itahar 

P1 105.30 147.90 133.64 115.20 127.70 21.27 

P2 1980 1638 1998 2724 2315 16.91 

Uttar 

Dinajpur 

P1 830.17 823.44 1157.80 1015.72 816.78 -1.61 

P2 1418 1462 2119 2318 2293 61.70 

All figures are in rounded form of productivity kg/ha 

P1 denotes total production and P2 denotes productivity in kg/ha 

Source: i. District Statistical Hand Book, Bureau of Applied Economics & Statistics, 

                                        Government of West Bengal 

                                   ii. Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur 

                                  iii. Compiled by the researcher. 

 

The overall situation of production of jute has increased except in 2000-01 and 2015-16. 

But productivity of jute also normally increased for the study period except in 2015-16 (table 



292 
 

7.36). Block-wise highest jute production is found in Karandighi Block (162.90 hundred metric 

tonnes) and lowest in Goalpokher-I (53.71 hundred metric tonnes) in 1995-96. But in 2005-06, 

it was found also in Karandighi Block (258.40 hundred metric tonnes) and lowest in Kaliaganj 

Block (52.53 hundred metric tonnes). In 2015-16, the highest jute production was in 

Karandighi Block (212.96 hundred metric tonnes) and lowest in Chopra Block (56.10 hundred 

metric tonnes) in the study area. Production of jute in the district was 823.44 hundred metric 

tonnes in 2000-01 and it has increased to 1,157.80 hundred metric tonnes in 2005-06. In 2010-

11, total production of jute once again decreased to 816.78 hundred metric tonnes in 2015-16. 

Block-wise highest productivity is found in two blocks namely Karandighi and Itahar with 

1,980 kg/hectare in 1995-96. But in the year 2005-06, it was found in Karandighi and 

Goalpokher Block with 2,704 kg/hectare and 1853 kg/hectare respectively. The highest 

productivity of jute is found also in Karandighi Block (2,704 kg/ha) and lowest in Chopra 

Block (1586 kg/ha) in 2015-16 of the district. Total productivity rate was 1,418 kg/hectare in 

1995-96 and it was 1462 kg/hectare in 2000-01. Then it once again increased 2,119 kg/hectare 

in 2005-06 to 2,318 kg/hectare in 2010-11. But in 2015-16, total productivity of jute has 

decreased to 2,293 kg/hectare 2,293 kg/hectare in the district. To understand the level of actual 

production of jute, the data were categorized and findings are represented in the table 7.37. 

Table 7.37 Percentage change of jute production and number of blocks in each  

                  category of change in Uttar Dinajpur District (1995-96 to 2015-16). 

Category 

of Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Very low Negative 3 Chopra, Goalpokher-II and 

Hemtabad 

Low <40 2 Karandighi and Itahar 

Medium 40-80 2 Islampur and Raiganj 

High 80-120 1 Kaliaganj 

Very high >120 1 Goalpokher-I 

Source: Compiled by the researcher. 

 

In the district, negative change is found in three blocks namely Chopra (-31.07 per cent), 

Goalpokher-II (-44.94 per cent) and Hemtabad (-12.81 per cent). This zone lies in northern 

(Chopra), Central (Goalpokher-II) and Hemtabad (south-eastern) part of the district. This 

category is far below the district average (-1.61 per cent). The causes of very low changes in 

jute are shortage of labour at peak periods, high disease infestation, and lack of retting water 

and weed problem, inadequate supply of quality fertilizers and high cost of production and low 

price of jute. But low change of jute production is confined in two blocks namely Karandighi 

(30.73 per cent) and Itahar (21.27 per cent). Medium production zone ranges between 40-80 

per cent and is confined in two blocks namely Islampur (51.13 per cent) and Raiganj (79.37 
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CHAPTER – 7 

 

CHANGES IN AGRICULTURAL LAND USE SCENARIO 

 

7.0 Introduction 

Agricultural land is the largest land use in terms of the total geographical area, and at the 

worldwide level it is the most important land use in conditions of environmental influence. 

Agricultural land use refers to the primary use of the geographical area for different purposes 

and activities. Land use is the surface utilization of all developed and vacant land on a specific 

point at the given time and space (Siddiqui, et al, 2013). Not only that, the study of agricultural 

land use has remained dynamic around bigger settlements and urban centres, whereas in the 

large tracts of rural areas changes were not prominently visible (Jha, et al, 2008). On the other 

side, land use can be defined as an inclusive, interdisciplinary subject that focuses on material 

related to the nature of land use and land cover, their changes over space and time, and the 

social, economic, cultural, political, decision-making, environmental, and ecological processes 

that produce these patterns and changes (Aspinall, et al, 2006). Land resources are the most 

important nature wealth of any region and their proper utilization is a matter of utmost concern 

to its people. Changing pattern of land use is not a new phenomenon rather this is a constant 

process that has been continuously taking place over time and space (Singh, et al, 2009).  As a 

result, land use survey areas are grouped into different regions in much the same way as has 

been discussed in criteria, such as the respective proportions of different classes of land use, 

including forest area, urban area, industrial area and unused land. They may coincide closely 

with the agricultural region, even exactly the criteria used for definition and delimitation are 

different-they are land use criteria (Symons, 1968). The structure of agriculture land use in any 

region is continuous processes of evaluation through the interplay of ecological, technological 

and institutional influences (Lal et al., 1987). 

Changing agricultural land use in all the revenue blocks in Uttar Dinajpur District is not 

uniform. According to the variation in the quantity of land, its productivity potential and 

availability of water resources, it varies from one revenue block to another revenue block. Most 

of the revenue blocks in the district are facing the problem of acute water shortage, increasing 

population and higher trends of urbanization; large agricultural plots are fragmented into 

several small plots and encroachment of cultivated field leads to small landholding. Day-by-

day agricultural land use is changing in Uttar Dinajpur District for this reason. Land use 

changes to fulfil man’s needs. Man’s needs can be classified into six major categories viz. the 
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need for wood, house, food, transport & communication, defence and recreation. Man utilizes 

the land into various forms to fulfil his needs. 

Uttar Dinajpur District’s total geographical area is 3,140 km2 which accounts for 3.54 per 

cent of the total geographical area of West Bengal (88,752 km2) and the net cultivated area is 

2,48,000 hectares comprising 79 per cent of the area of the district and 4.51 per cent of the total 

geographical area of the state (Census of India, 2011). The common land use type of the study 

area can be categorized into four groups- 

(i)  Cultivable area (which consist of Net Sown Area (NSA), Current Fallow, Fallow and 

other than Current Fallow, Culturable Waste Land, Land under misc. tree crops and 

groves, Permanent pastures and other grazing lands).  

(ii)  Barren and Unculturable land  

(iii)  Net Cropped Area  

(iv)  Forest Land (PAO, Uttar Dinajpur).  

Since the last few years, a change has come up in the agricultural sector in all blocks of the 

District. Most changes in the agricultural scenario of the district Uttar Dinajpur and its effect 

are shown from 1992 onwards. The introduction of HYV paddy and wheat is more common 

than the local variety of paddy and wheat because of its high yield rate. The cropping intensity 

of the district was 206.10 per cent in 2001 and it has increased to 212.10 per cent in 2015 (PAO, 

Uttar Dinajpur). 

 

7.1 Changes in cropping pattern 

Cropping patterns are not the same all over the district. In some blocks, these are superior while 

in other blocks these are inferior. Moreover, no cropping pattern can hold good for all time to 

come. It has to change with the improvement in farm technology and economic factors. Uttar 

Dinajpur District agriculture has usually been characterized as a ‘gamble in monsoon’. A great 

deal of uncertainty in crop prospects still exists, as the monsoon plays a decisive role in 

determining agricultural output and its failure results in widespread famine and misery. In this 

context, interest revolves around the nature of the growth of crops which is related to the 

agricultural production. This relationship emerges in the context of new technology and in the 

context of regional diversities. Land resources form the most essential natural wealth of any 

nation and their proper operation is a matter of utmost concern to its people (Hiremath and 

Karennavar, 1978). The cropping pattern in a particular period is one of the necessary 

indicators of agricultural development and the socio-economic situation of the population in 

the area (Gajaa and others, 1984). 
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A study of cropping patterns of a nation should logically begin with a study of its climate 

and soil situations which constitute local and subterranean environments of crop plant life 

(Krishnan and Singh, 1972). On the other hand, the cropping pattern is ‘the proportion of area 

under different crops at a point of time’ (Kanwar, 1972). It indicates how intensively the newly 

sown area is utilized for different crops. In Uttar Dinajpur District under study, the variety of 

crops are cultivated in its sown area, but they are generally classified as a food and non-food 

crops as below: 

a) Food crops- i) Food grains: Cereals and pulses. 

                                ii) Non-food grains: Sugarcane, fruits and vegetables. 

b) Non-food crops- iii) Oilseeds. 

                                        iv) Fibers. 

                                         v) Drugs and narcotics (PAO, Uttar Dinajpur). 

Cropping pattern is not only the crop-mix grown in a particular area in an agricultural year. 

The introduction of new agricultural technologies has influenced the crop-mix which is more 

prominent in the agriculturally developed region (Singh, 1980). The cropping pattern of Uttar 

Dinajpur District is identical in sense that it shows a very imperfect change in its conventional 

cropping pattern which the farmers of the district have inherited from their ancestors. It is a 

fact that agriculture of the district is totally rain-fed. The whole economy of the district is 

oriented towards the production of rice. Rice is the foremost food of the inhabitants of not only 

the Uttar Dinajpur District but West Bengal state as whole. So, area under rice acquires the 

uppermost quantity of cultivated area. In Uttar Dinajpur District, during the year 2015-16, 

recorded cultivated area is 5,00,635 hectares of total land which is variably distributed in nine 

C.D. Blocks. Foodgrains have occupied nearly three-fourth (74.72 per cent) of the total cropped 

area, near one-fifteen (11.27 per cent) area under oilseeds, about 1.27 per cent area under pulses 

and 42.19 per cent area under miscellaneous crops of the total gross cropped area. About 59.06 

per cent of the foodgrains of the total gross cropped area of the district has been occupied by 

two main kinds of cereal crops i.e. paddy and wheat. Some other cereals are maize, jowar, 

millet and barley. The area under paddy, wheat and maize has recorded an increase, while 

Jowar, mustard has decreased during the period 1995-96 and 2015-16. It is interesting that 

more than 50 per cent area under food grains crops is an indication of self-sufficiency in food 

in the district. Not only that, the change in land use depends on the natural environment 

particularly nature of the terrain, availability of water supply in crop area and soil situation are 

the main factors which determine cropping pattern in an area (Jain, 1988).   
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7.1.a Cropping seasons in Uttar Dinajpur District 

There are two main agricultural seasons in the district. The Kharif or the season of summer 

crops and the Rabi or the season of winter crops. The foremost agricultural season starts with 

the arrival of South-West monsoon showers which lasts up to the middle of October and 

accounts for 70-80 per cent of the twelve months rainfall received. In the basics of monsoon, 

there are three major crop seasons in Uttar Dinajpur District. These are discussed below- 

 

i) Kharif season (July to October) 

The Kharif crops are associated with the monsoon season. They are sown in the months of 

June-July and are harvested in autumn months i.e. in October-November. The various Kharif 

crops are reaped between September and December. Important Kharif crops in Uttar Dinajpur 

District are rice, jowar, maize, ragi, sugarcane and jute etc. Kharif season includes early 

maturing crops of Bhadoi crops. Bhadoi crops are grown during the first part of the rainy 

season. These crops mature within two and a half to three months and crops are raised without 

irrigation. During 2015-16, Uttar Dinajpur District recorded 1,984.80 hundred hectares of land 

devoted to the cultivation of Kharif paddy crops. The total area devoted to the production of 

Kharif crops constituted 38.68 per cent of the total gross cultivated area of the district. The 

Kharif crops area in different blocks of the district is not uniform. 

 

Plate 7.1 Fertile alluvial soil is in favour of kharif paddy cultivation in Itahar block. 

 

ii) Rabi season (November to April) 

The Rabi crops are shown in the period between late November to April and May. This crop 

differs in kind from the Kharif crops and requires cool weather and only a moderate supply of 

water. In the district, important Rabi crops are wheat, maize, groundnut, pulses, mustard, peas 

and rapeseed. Rabi crops are the cropping season of dry weather periods. Not only is that, Rabi 

crops fully depend upon huge irrigation. After 1980-81, the Rabi crop area increases 
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tremendously. The causes of increases in Rabi crop area are: farmers are benefiting from 

different package programs of agricultural development and introduction of chemical fertilizers 

as well as pesticides. During 2015-16, total 2,111.46 hundred hectares of cropped land was 

devoted to the production of Rabi crops in the district this constitutes 42.17 per cent of the total 

gross cropped area. The proportionate area under Rabi crops is highly variable from one block 

to another. This is the period of only some infrequent rainfall which favors the crops of the 

period. But irrigation developments in the area under the Rabi crops are limited. In the district, 

Rabi is the important season of different types of vegetable production. According to the 

demand, the district is reaching a satisfactory level of vegetable demands. Not only are that, 

over and above vegetables exported to the other districts of West Bengal. In the year 2015-16, 

total of 228.58 thousand metric tonnes of Rabi vegetables are produced in the district (Deputy 

Directorate of Agriculture, Uttar Dinajpur, 2015). 

 

iii) Zaid season (April to July) 

Zaid crops are sown in the summer season. The Zaid crops are sown in the period between 

April to July. In the district, important Zaid crops are maize, cucumber, melon and different 

vegetables. 

 

Plate 7.2 Proper use of chemical fertilizer and pesticides in rabi mustard in Kaliaganj block. 

 

Changing the cropping pattern depends on different things like; trends in the area under 

different crops, production rate, the productivity of crops, size of farms etc. The sub-unit has 

been divided into three sections viz,  trends in the area under major crops, changes in production 

and productivity and farm size and cropping pattern. 
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Plate 7.3 Supply of irrigation water in zaid season cucumber in Itahar block. 

 

7.1.b Agricultural operations 

The nature and type of tilling, cultivation and agricultural operations like ploughing, cold-

crushing and levelling, sowing, harvesting, threshing and winnowing in the district are 

interdependent on the various type’s implements which are in practice (Kumar, 1986). 

Agricultural operations normally start in the district during the last week of May to the 1st week 

of June when Bhadoi crops are sown. Paddy seedling is sown in the early middle of June and 

the transplantation of paddy normally starts in middle July and ends by the end of August. 

Periodic rains from December to February are also essential for good rabi harvest. The 

agricultural calendar reveals the operation of agriculture of different crops. The calendar 

concerning the start of agricultural seasons beginning of harvest in the region are also worth-

mentioning which is noted in the table 7.1 (Appendix VII). 

 

7.1.1 Trends in area under major crops  

In Uttar Dinajpur District during the year 1995-96 cultivated land was 358.23 thousand 

hectares and it has increased to 499.63 thousand hectares in the year 2015-16 (PAO, Uttar 

Dinajpur, 2015) of total land which is variably distributed in nine C.D. Blocks of the district. 

Foodgrains have occupied nearly three-fourth (74.88 per cent) of the total cropped area; nearly 

11.29 per cent of the area under oilseeds, and about 11.10 per cent cropped area is under fiber 

crops in the district. About 59.18 per cent of the food grains of the total cropped area of the 

district has been occupied by two main kinds of cereal crops i.e. paddy and wheat. Some other 

important cereals are barley, jowar, maize and some types of millet. The area under wheat, rice 

and maize has recorded an increase, while bajra, the mustard area has decreased during the 

period 1995-96 and 2015-16. The khesari, pea and lentil have occupied 0.86 per cent of the 
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total cropped area and 67.56 per cent of the total area of the pulses in the year 2015-16. The 

area under gram, tur and lentil have increased while area under gram, arhar and mashkalai has 

decreased during 1995-96 to 2015-16. Not only was that, about 11.56 per cent of the total 

cropped area under miscellaneous crops. More than 70 per cent of area is under food grain 

crops i.e. a good indication of self-sufficiency in food in the district. For a better analysis of 

this section, we have analyzed the areas under some major crops at block level from the year 

1995-96 to 2015-16 of Uttar Dinajpur District.  

 

7.1.1.1 Paddy area 

Paddy is the major cereal crop in the district. It is sown in June and harvested from about the 

middle of September onwards depending upon the weather (main paddy growing in winter 

season). It is a water-loving tropical crop requiring high temperature and well-distributed 

rainfall between 1,200 to 1,500 mm during the growing season. It best thrives well on clay and 

clay loam soils (Morepatil, 1995). The paddy plant grows from 60 to 150 cm tall with a round, 

joint stem and long pointed leaves. In the district, mainly three types of paddy are grown in 

Autumn season known as ‘Aus’, grown in Winter season known as ‘Aman’ and grown in 

summer season known as ‘Boro’. The total area under paddy was 2,651 hundred hectares in 

the year 1995-96, and it has increased to 2,785.86 hundred hectares in 2005-06. But in the last 

ten years, it rose from 2,785.86 in 2005-06 to 2,966.50 hundred hectares in the year 2015-16 

in the district. The block-wise paddy area of the district is shown in table 7.2. 

Table 7.2 Block-wise area under paddy (1995-96 to 2015-16). 

(Area in ’00 hectares) 

Name of the 

C.D. Blocks 

Years Change 1995-96 

to 2015-16 (%) 
(base year-1995-96) 1995-96 2000-01 2005-06 2010-11  2015-16 

Chopra 255.40 246.30 177.70 168.32 289.20 13.23 

Islampur 259.60 229.60 230.07 219.85 293.00 12.86 

Goalpokher-I 277.30 300.90 284.30 295.51 345.00 24.41 

Goalpokher-II 245.30 199.40 258.14 247.34 290.00 18.22 

Karandighi 464.10 494.40 471.50 357.77 498.70 7.45 

Raiganj 324.20 451.30 402.98 422.04 362.50 11.81 

Hemtabad 179.60 179.60 198.02 158.61 199.00 10.80 

Kaliaganj 276.90 339.40 343.27 238.02 301.10 8.73 

Itahar 368.60 372.80 419.88 382.55 388.00 5.26 

Uttar Dinajpur 2,651.00 2,813.70 2,785.86 2,490.01 2,966.50 11.90 

Source: i. District Statistical Hand Book, Bureau of Applied Economics & Statistics,  

                                       Government of West Bengal 
                                   ii. Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur 

                                  iii. Compiled by the researcher. 

 

From table 7.2, it is revealed that the block-wise lowest growth of paddy area (5.26 per cent) 

found in Itahar Block i.e. 368.60 hundred hectares in 1995-96 and it has increased to 388.00 
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hundred hectares in 2015-16. And highest growth was found in Goalpokher-I (24.41 per cent), 

it was 277.30 hundred hectares in 1995-96 and it was 345 hundred hectares in 2015-16. Not 

only that, out of nine blocks five of them namely; Karandighi (7.45 per cent), Raiganj (11.81 

per cent), Hemtabad (10.80 per cent), Kaliaganj (8.73 per cent) and Itahar (5.26 per cent) are 

showing changing rates far below the district average. But remaining four blocks namely; 

Chopra (13.23 per cent), Islampur (12.86 per cent), Goalpokher-I (24.41 per cent) and 

Goalpokher-II (18.22 per cent) are showing the change of paddy area far higher than the district 

average (11.90 per cent). In the year 2000-01, the total area was 2,813.70 hundred hectares and 

it has decreased to 2,785.86 hundred hectares in 2005-06. Once again, the total area of paddy 

has decreased in 2010-11 and it was 2,490.01 hundred hectares. The most interesting fact that 

the total area of paddy again increases in 2015-16 which has been 2,966.50 hundred hectares. 

But if we consider the same in respect of West Bengal it is seen that in 2000-01 it was 54,353 

hundred hectares and in 2015-16 it stood at 54,830 hundred hectares (NFSM, 2015-16).  

 

Figure 7.1 Growth of paddy area in Uttar Dinajpur District (1995-2016). 

A better understanding of the growth of the paddy area in the district between 1995-96 and 

2015-16 has been shown in the table 7.3. 

Table 7.3 Percentage change of the paddy area and the number of blocks in each category in  

                                 Uttar Dinajpur District (1995-96 to 2015-16). 

  

Category of 

Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Very Low <8 2 Itahar, Karandighi 

Low 8-12 3 Raiganj, Hemtabad & Kaliaganj 

Medium 12-16 2 Chopra, Islampur 

High 16-20 1 Goalpokher-II 

Very  High >20 1 Goalpokher-I 

Source: Computed by the researcher. 

 

From table 7.3 and figure 7.2-A, a very low zone lies in the northern and central part of the 

district with a change index value of less than 8 per cent. Out of total nine blocks, two blocks 
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of them namely Itahar (5.26 per cent) and Karandighi (7.45 per cent) lies in this zone. Causes 

of low change of paddy area are an implementation of better production knowledge in harsh 

rainfed ecosystems has not pulled up its desire force. Therefore, the productivity of paddy in 

these ecosystems is considerably poor; farmers are interested to produce the vegetables for 

more profits, non-availability of bullock/power drawn vehicles for timely transplanting of 

paddy crops. 

The low change of paddy area is observed in three blocks namely, Raiganj (11.81 per cent), 

Hemtabad (10.80 per cent) and Kaliaganj (8.73 per cent). Medium change of paddy area with 

a change index value 12 to 16 per cent is observed in two blocks namely, Chopra (13.23 per 

cent) and Islampur (12.86 per cent) in the district. On the other hand, high paddy area is 

observed in Goalpokher-II Block (18.22 per cent) in the district. This zone lies in the North-

western part of the district. The very high change was observed in only one Block namely 

Goalpokher-I (24.41 per cent) with an index value of more than 20 per cent (table 7.3). This 

zone lies in the Northern part of the district. Major causes behind the very high change of paddy 

area are the development of irrigation, increasing-price of paddy, availability of high yielding 

varieties seeds of paddy i.e. more productiveness and many others. 

 

7.1.1.2 Wheat area 

Next to paddy, wheat is the second most important food grain of Uttar Dinajpur District. It is 

rich in proteins, vitamins and carbohydrates and provides balanced food. Conditions of growth 

for wheat are more flexible than those of paddy. In contrast to paddy, wheat is a rabi crop that 

is sown at the beginning of winter and harvested at the beginning of summer. Most of the 

famous and reputed wheat sown in the district are Poorva (HD-2824), HP-1731, Raj-3765, 

Sonalika-80, HRD 77 and PBW-343, etc. The total area under wheat was 261 hundred hectares 

in the year 1995-96, which was 8.43 per cent of the total food grains and 6.19 per cent of the 

total cropped area. But the area under wheat has been registering an increasing trend from 

1995-96. In the year 2015-16, the total area under wheat is increased to 533.30 hundred hectares 

which was 14.25 per cent of the total foodgrains and 10.65 per cent of the total cropped area in 

the district. The block-wise wheat area of the district is shown in table 7.4. 
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Figure 7.2 Change of area (%) of selected crops in Uttar Dinajpur District (1995-96 to 2015-16). 

Figure A Figure B Figure C Figure D 

Figure E 
Figure F Figure G 
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Table 7.4 Block-wise area under wheat in Uttar Dinajpur District (1995-96 to 2015-16). 

(Area in ’00 hectares) 

Name of the 

C.D. Blocks 

Years Change 1995-96 to 

2015-16 (%) 
(base year-1995-96) 1995-96 2000-01 2005-06 2010-11 2015-16 

Chopra 13.60 47.30 15.33 10.51 32.10 136.02 

Islampur 8.80 31.20 31.79 37.54 35.00 297.72 

Goalpokher-I 49.30 42.90 38.51 57.38 74.00 50.10 

Goalpokher-II 35.60 37.30 39.81 50.00 46.00 29.21 

Karandighi 38.80 19.40 87.39 69.14 90.00 131.96 

Raiganj 56.70 68.80 75.39 64.60 85.00 49.91 

Hemtabad 26.30 44.20 36.87 15.51 38.50 46.38 

Kaliaganj 14.50 27.00 25.49 22.68 55.00 279.31 

Itahar 17.40 57.00 31.72 42.69 77.70 346.55 

Uttar 

Dinajpur 

261.00 375.10 382.30 370.05 533.30 104.33 

Source: i. District Statistical Hand Book, Bureau of Applied Economics & Statistics, 

                                       Government of West Bengal 

                                   ii. Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur 

                                  iii. Compiled by the researcher. 

 

From table 7.4 it is revealed that the block-wise highest growth rate of the wheat area found 

in Itahar Block which is 346.55 per cent growth over last twenty years in the district. It was 

17.40 hundred hectares in 1995-96, but it reached 77.70 hundred hectares in 2015-16. And the 

lowest growth rate of wheat found in Hemtabad Block (46.38 per cent) over the study period. 

The area under wheat has registered an increasing trend since 1995-96 (except 2010-11). During 

2000-01, the total wheat area was 375.10 hundred hectares but the area of wheat has increased 

and it was 382.30 hundred hectares in 2005-06. Once again in 2010-11, the area of wheat has 

decreased by 370.05 hundred hectares in the district.  The causes of decrease in the wheat area 

are climate change as well as monsoon reverting before the time, irrigation application 

problems, increasing temperature and shortage of soil water can failure or inadequacy of rains 

cause fluctuation in yields.  

To understand the actual change of wheat area for the study period, changes were categorized 

and findings are represented in the table 7.5. 

Table 7.5 Percentage change of the wheat area and the number of blocks in each category in 

                                  Uttar Dinajpur District (1995-96 to 2015-16). 

Category of 

Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Very Low < 50 3 Goalpokher-II, Raiganj and 

Hemtabad 

Low 50-100 1 Goalpokher-I 

Medium 100-150 2 Chopra and Karandighi 
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High >150 3 Islampur, Kaliaganj and 

Itahar 

Source: Computed by the researcher. 

 

 

Figure 7.3 Growth of wheat area in Uttar Dinajpur District (1995-2016). 

 

From table 7.5 it is observed that a very low zone of wheat area (figure 7.2-B) lies in the 

central and southern part of the district with a change index value of less than 50 per cent. Out 

of total nine blocks, three blocks of them namely Goalpokher-II (29.21 per cent), Raiganj (49.91 

per cent) and Hemtabad (46.38 per cent) lies in this zone. Causes of low change of wheat area 

are- farmers are not interested in sowing for fewer profits, last few years dazzling diseases of 

wheat are major causes of very low change in these blocks. Therefore, productivity of wheat in 

these ecosystems is considerably poor; farmers are interested in products such as the mustard, 

maize and potato for more profits, non-availability of bullock/power drawn vehicles for timely 

transplanting of wheat crops. Low change of wheat area is observed in one block namely, 

Goalpokher-I (50.10 per cent). Medium change of wheat area with a change index value 100 to 

150 per cent is observed in two blocks namely, Chopra (136.02 per cent) and Karandighi 

(131.96 per cent) in the district. On the other hand, high wheat area change is observed in 

Islampur Block (297.72 per cent), Kaliaganj (279.31 per cent) and Itahar (346.55 per cent) in 

the district. This zone lies in Northern and southern part in the district (figure 7.2-B) with an 

index value more than 150 per cent (table 7.5). Major causes behind the very high change of 

wheat area in these Blocks are fertile soils, no dominance of dazzling diseases, availability of 

irrigation and availability of high yielding varieties seeds of wheat i.e. more profitable and many 

others outcomes. 
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7.1.1.3 Potato area 

Among the foodgrains, potato is the most important crops in Uttar Dinajpur District. Potato is 

a starchy plant tuber which is one of the most important crops in rabi season, cooked and eaten 

as a vegetable. Potatoes like cool weather and well-drained, loose soil that is about 10o to 18oC 

and 300-450 mm rainfall required. The popular varieties of potatoes are Kufri Alankar, Kufri 

Sutlej, Kufri Himsona, Kufri Dabshah and Kufri Jyoti, etc. The actual time of potato sowing in 

the district during the months October to November. In the district, the total area under potato 

was 51.03 hundred hectares, which was 1.64 per cent of the total food grains and 1.21 per cent 

of the total cropped area in the year 1995-96. The area under potato has registered an increasing 

trend since 1995-96. The potato area has recorded more than four and half times increase during 

the last twenty years, from 51.03 hundred hectares to 232.75 hundred hectares in the year 2015-

16 which was 4.65 per cent of the total food grains area and 6.22 per cent of the total cropped 

area. The block-wise clear concept of area change under the potato is considered in the table 

7.6. 

Table 7.6 Block-wise area under potato in Uttar Dinajpur District (1995-96 to 2015-16). 

(Area in ’00 hectares) 

Name of the 

C.D.  Blocks 

Years Change 1995-96 

to 2015-16 (%) 
(base year-1995-96) 1995-96 2000-01 2005-06 2010-11 2015-16 

Chopra 6.14 17.50 5.40 7.55 31.80 417.91 

Islampur 21.30 9.50 11.68 27.56 43.00 101.87 

Goalpokher-I 4.33 5.70 6.77 15.33 24.50 465.82 

Goalpokher-II 6.71 10.20 7.49 11.39 14.30 113.11 

Karandighi 3.69 1.10 16.11 8.12 6.60 78.86 

Raiganj 2.23 2.80 17.99 10.65 33.00 1379.82 

Hemtabad 1.99 4.80 1.66 9.25 12.00 503.01 

Kaliaganj 2.72 3.50 11.73 19.06 34.50 1168.38 

Itahar 1.92 12.30 4.77 14.12 33.05 1621.35 

Uttar Dinajpur 51.03 67.40 83.60 123.03 232.75 356.10 

Source: i. District Statistical Hand Book, Bureau of Applied Economics & Statistics, 

                                        Government of West Bengal 

                                   ii. Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur 

                                  iii. Compiled by the researcher. 

 

From table 7.6 it is revealed that Block-wise highest potato growth rate is found in Itahar 

Block which constitutes about 1,621.35 per cent. The total area under potato was 2.23 hundred 

hectares in 1995-96, which has increased to 33 hundred hectares in the year 2015-16. But the 

lowest growth rate is found in Karandighi Block (78.86 per cent) i.e. it was 3.69 hundred 

hectares in 1995-96, and the area increased to 6.60 hundred hectares in the year 2015-16 (table 

7.6). The area under potato has registered an increasing trend from 1995-96 to 2015-16. During 

2000-01, the area of potato was 67.40 hundred hectares which increased to 83.60 hundred 

hectares in 2005-06, 123.03 hundred hectares in 2010-11 and 232.75 hundred hectares in 2015-
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16. For the better idea of the actual change of potato area for the study period is considered in 

the table 7.7. 

 

Figure 7.4 Growth of potato area in Uttar Dinajpur District (1995-2016). 

 

Table 7.7 Percentage change of the potato area and the number of blocks in each  

                                           category in Uttar Dinajpur District (1995-96 to 2015-16). 

Category 

of Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Very Low <400 3 Islampur, Goalpokher-II and 

Karandighi 

Low 400-500 2 Chopra and Goalpokher-I 

Medium 500-600 1 Hemtabad 

High >600 3 Raiganj, Kaliaganj and Itahar 

Source: Compiled by the researcher. 

 

Table 7.7 shows changes in potato area in the district. All of the blocks are showing positive 

changes but the proportion of area involved in increase ranges from 78.86 per cent to over 1379 

per cent. Very low change is found in three blocks namely Islampur (101.87 per cent), 

Goalpokher-II (101.11 per cent) and Karandighi (78.86 per cent). This zone lies in the northern 

part of the district (figure 7.2-C). But low potato area change found in two blocks namely 

Chopra and Goalpokher-I with a change index 417.91 per cent and 465.82 per cent respectively 

(table 7.6). This zone lies in the northern part of the district (figure 7.2-C). Its distribution ranges 

from 400-500 per cent. The main causes of low change is unfavorable physical factors as well 

as the undulating surface which is not suitable for potato cultivation in these two blocks. The 

medium proportion of potato area change ranges from 500-600 per cent is recorded in only 

block namely Hemtabad (503.10 per cent). On the other side, high changes in potato area 

proportion above 600 per cent are recorded in the remaining three blocks namely Raiganj 

(1,379.82 per cent), Kaliaganj (1,168.38 per cent) and Itahar (1,621.35 per cent). The change 

rate is very high due to favorable physical conditions as well as plain surface, sandy types of 

soil which is suitable for potato grown, irrigation facilities available and location of cold storage 

in these blocks. 
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7.1.1.4 Mustard area 

Mustard is the most important oilseed in the district. It is a rabi crop and sowing in the winter 

season. Mustard is cultivated from October to November month and harvested in 3-4 months in 

February to March. The temperature required during sowing time is 20-22oC and harvesting 

time is 28-30oC. The most popular mustards are Rai (botanical name-brassica alba) and Hirta 

(botanical name-Sinapis alba). The total area under mustard was 322.50 hundred hectares in the 

year 1995-96, which was 89.33 per cent of the total oilseed area and 7.64 per cent of the total 

cropped area in the district. But in the year 2015-16, the mustard area has increased from 322.50 

hundred hectares to 399.60 hundred hectares, which was 70.80 per cent of the total oilseeds area 

and 7.98 per cent of the total cropped area in the district. For the better understanding, the block-

wise mustard area has been considered and discussed in the table 7.8. 

Table 7.8 Block-wise area under mustard in Uttar Dinajpur District (1995-96 to 2015-16). 

(Area in ’00 hectares) 

Name of the 

C.D.  Blocks 

Years Change 1995-96 

to 2015-16 (%) 
(base year-1995-96) 

1995-96 2000-01 2005-06 2010-11 2015-16 

Chopra 3.20 3.90 4.28 7.50 21.05 557.81 

Islampur 16.20 25.80 30.26 37.33 34.00 109.87 

Goalpokher-I 53.90 35.10 24.72 53.50 37.20 -30.98 

Goalpokher-II 26.90 35.10 30.48 40.69 21.50 -20.07 

Karandighi 48.60 51.40 35.95 44.89 39.40 -18.93 

Raiganj 73.00 88.60 79.94 88.19 98.15 134.45 

Hemtabad 26.90 21.00 27.07 27.92 29.10 8.17 

Kaliaganj 34.50 29.40 26.40 25.15 36.65 6.23 

Itahar 39.90 55.00 99.53 97.86 82.10 108.90 

Uttar 

Dinajpur 

322.50 345.30 358.63 423.03 399.60 23.90 

Source: i. District Statistical Hand Book, Bureau of Applied Economics & Statistics, 

                                       Government of West Bengal 

                                   ii. Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur 

                                  iii. Compiled by the researcher. 

 

It is revealed from table 7.8, the block-wise highest growth rate of the mustard area found in 

Chopra Block which is 557.81 per cent. In 1995-96, the area under mustard was 3.20 hundred 

hectares and it has increased to 21.05 hundred hectares in the year 2015-16. The causes of 

growth of area under mustard are undulating surface not suitable for rice or wheat. So, farmers 

are interested ingrown the oilseeds, pulses, etc. and the lowest change is observed in 

Goalpokher-I Block (-30.98 per cent) which is negative growth of the mustard area in the 

district. It is because farmers are interested in growing other profitable crops like potato, 

turmeric and many other food grain crops. In the study period, out of nine C.D. Blocks, three 

of them show negative growth rates- namely Goalpokher-I, Goalpokher-II and Karandighi. The 

total area under mustard was 322.50 hundred hectares in 1995-96, in 2000-01 it has increased 
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345.30 hundred hectares, in 2005-06 it was increased 358.63 hundred hectares, once more has 

been increased to 423.03 hundred hectares in 2010-11 and 2015-16, it has decreased to 399.60 

hundred hectares in the district. For the proper understanding of area change of mustard, it is 

represented in the table 7.9. 

From the table 7.9, changes in the mustard area are also observed in the district. It is notable 

fact that, out of the nine blocks comprising the district only three blocks have registered negative 

change for the study period namely Goalpokher-I (-30.98 per cent), Goalpokher-II (-20.07 per 

cent) and Karandighi Block (-18.93 per cent). Very low change of mustard area is observed in 

two blocks namely Hemtabad (8.17 per cent) and Kaliaganj (6.23 per cent) in the district (table 

7.8). 

 

Figure 7.5 Growth of mustard area in Uttar Dinajpur District (1995-2016). 

Table 7.9 Percentage change of the Mustard area and the number of blocks in  

         each category in Uttar Dinajpur District (1995-96 to 2015-16). 

Category 

of Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Negative  (-) 3 Goalpokher-I, Goalpokher-II 

and Karandighi 

Low <80 2 Hemtabad and Kaliaganj 

Medium 80-120 2 Itahar and Islampur 

High 120-160 1 Raiganj 

Very high >160 1 Chopra 

Source: Compiled by the researcher. 

 

This zone lies in the Northern part of the district (figure 7.2-D). Medium change of mustard 

area is found in two blocks namely Itahar and Islampur with change index 108.90 per cent and 

109.87 per cent respectively. But high change area of mustard is observed in only one block 

namely Raiganj (134.45 per cent) with ranges from 120 to 160 per cent (table 7.9). This zone 

lies in the North-Eastern part of the district. Causes of high change are day to day increasing 

demand for mustard oil, available oil mills located in the nearest block (at Kaliaganj), more 

profits and many others. On the other hand, a very high change area is observed in one block 

namely Chopra (557.81 per cent) i.e. proportion of gross cropped area under mustard has 
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recorded 27.89 per cent increase per annum during the period (3.20 hundred hectares to 21.05 

hundred hectares). 

   

7.1.1.5 Mashkalai (vigna mungo) area 

Mashkalai is a pulse generic crop. It is a rabi crop and it is sown in the winter season. Mashkalai 

is cultivated in September to October month and harvesting in 2 to 21/2 months in December to 

January. The temperature required in sowing time is 22o to 25oC and harvesting time 20o to 

22oC. Irrigation water is not required in this crop. Major varieties of mashkalai in the district 

are Goalior-2, JU-2, Pant U-13 and Barkha. The total area under mashkalai was 50.90 hundred 

hectares in 1995-96, which was 46.69 per cent of the total pulses area and 1.21 per cent of the 

total cropped area in the district. But in the year 2015-16, mashkalai area increased from 50.90 

hundred hectares to 64.01 hundred hectares, which was 8.04 per cent of the area of the total 

pulse and 0.10 per cent of the total cropped area in the district. It is notable that, total area has 

increased (50.90 hundred hectares to 64.01 hundred hectares) but the area in percentage has 

decreased (1.21 per cent in 1995-96 to 0.10 per cent in 2015-16). For the better appreciation 

block-wise areas of mashkalai have been considered and criticize in the table 7.10. 

Table 7.10 Block-wise area under Mashkalai in Uttar Dinajpur District (1995-96 to 2015-16). 

(Area in ’00 hectares) 

Name of the 

C.D. Blocks 

Years Change 1995-96 

to 2015-16 (%) 
(base year-1995-96) 

1995-96 2000-01 2005-06 2010-11 2015-16 

Chopra 0.10 1.00 - 0.10 0.12 20.00 

Islampur - 1.30 0.48 0.90 0.13 -90.00 

Goalpokher-I 2.90 1.50 0.87 3.35 0.18 -93.79 

Goalpokher-II 7.10 8.20 0.32 - 0.12 -98.31 

Karandighi 1.50 - 1.78 - 0.10 -93.33 

Raiganj 8.90 0.70 7.65 1.91 0.80 -91.01 

Hemtabad 11.50 2.80 1.30 2.69 0.70 -93.91 

Kaliaganj 15.60 0.20 6.66 5.14 1.50 -90.38 

Itahar 3.30 0.60 0.14 - 1.50 -54.55 

Uttar 

Dinajpur 

50.90 16.30 19.20 14.09 5.15 -89.88 

Source: i. District Statistical Hand Book, Bureau of Applied Economics & Statistics, 

                                        Government of West Bengal 

                                   ii. Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur 
                                   iii. Compiled by the researcher. 

 

It is notable from the table 7.10, the area changes in mashkalai are based on the data of two 

periods i.e. 1995-96 and 2015-16. The increase and decrease in crop area is assessed by the 

simple subtraction of two percentage values and thus the blocks are grouped into five categories 

of change (table 7.10). Block-wise highest (positive) growth rate of mashkalai area found in 

Chopra Block which is 20 per cent (i.e. 0.10 hundred hectares in 1995-96 to 0.12 hundred 

hectares in 2015-16). The cause of growing area under mashkalai is the undulating surface 
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where irrigation water cannot stay a long time. So, soil moisture scarcity occurs after a few 

days. In this type of surface character, it is suitable for pulses type of crops. On the other hand 

lowest (negative change) change is observed in Goalpokher-II (-98.31 per cent). Wherefore 

food grain crops area increased day to day in this block. The most noticeable change of 

mashkalai is observed in all blocks of the district. Out of the total nine blocks, only one block 

namely Chopra (20 per cent) have registered positive increase in mashkalai area. But the 

decrease (negative change) in mashkalai area is observed in the remaining eight blocks. Over 

negative (-90 per cent) change in mashkalai area is recorded in six blocks (table 7.10) and below 

90 per cent decrease is in two blocks in the district. From the overall district, in 1995-96, total 

area under mashkalai is 50.90 hundred hectares; in 2000-01 it has decreased to 16.30 hundred 

hectares. But in the year 2005-06, it has increased to 19.20 hundred hectares. Once more in 

2010-11 and 2015-16, it has decreased to 14.09 and 5.15 hundred hectares respectively in the 

district. A better understanding of actual change in the mashkalai area is discussed in table 7.11. 

Table 7.11 Percentage change of the Mashkalai area and the number of blocks in  

       each category in Uttar Dinajpur District (1995-96 to 2015-16). 

Category 

of Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Very low 

N
eg

at
iv

e 
ch

an
g

e <90 1 Itahar 

Low 90 to 92 3 Islampur, Kaliaganj and 

Raiganj 

Medium 92 to 94 3 Goalpokher-I, Karandighi 

and Hemtabad. 

High >94  1 Goalpokher-II 

Positive  20 1 Chopra 

Source: Compiled by the researcher. 

 

Table 7.11 also reveals a significant decrease in mashkalai area. A striking decrease i.e. 

below -90 per cent is noted in only one block namely Itahar (-90.38 per cent). This zone lies in 

the Northern part of the district (table 7.11 and figure 7.2-E). But low negative change of 

mashkalai area is observed in three Blocks namely Islampur (-90 per cent), Raiganj (-91.01 per 

cent) and Kaliaganj (-90.38 per cent). 

 

Figure 7.6 Growth of mashkalai area in Uttar Dinajpur District (1995-2016). 
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This zone lies in Northern and northern-western part of the district (figure 7.2-E). Medium 

negative change of mashkalai area found in only three blocks namely Goalpokher-I (-93.79 per 

cent), Karandighi (-93.33 per cent) and Hemtabad (-93.91 per cent). On the other hand, high 

category of negative change is found in one block namely Goalpokher-II (-98.31 per cent). This 

zone lies in the central part of the district (figure 7.2-E). The cause of negative growth of 

mashkalai in eight blocks is cereals crop as well as food grains crop area year to year increased 

(table 7.2, 7.4 and 7.6) in the district. A positive change area is observed in one block namely 

Chopra (20 per cent) i.e. proportion of gross cropped area under mashkalai has recorded only 

0.80 per cent increase per annum during the period, from 0.10 hundred hectares (1995-96 ) to 

0.12 hundred hectares (2015-16).     

                            

7.1.1.6 Lentil area 

Lentil is greatly helpful for its nutrition perspective. The reason being it comprises 25 per cent 

to 30 per cent of the non-vegetarian component. In Uttar Dinajpur District there is enough 

demand for lentils and it is also well cultivated. It grows well in almost all types of land and 

where water is stagnant there this crop cannot be cultivated well. The suitable soil for lentils is 

loamy and sandy soil. In the district, high yield varieties of lentils are Asha (B-77), Ranjan (B-

256) and Subrata (WBL) and local varieties are Mallika (K-75) and L- 4076. It is sown in the 

winter season. The ideal planting time is the middle of October to the first week of November 

and harvesting in 3 to 31/2 months in the last week of February to the middle of March month. 

Generally, it does not call for any irrigation but in sandy soil, sometimes irrigation is required. 

In the district, the total area under lentil was 14.28 hundred hectares in the year 1995-96, which 

was 13.10 per cent of the total pulses area and 0.33 per cent of the total cropped area. But in the 

year 2015-16, the lentil area increased from 14.20 hundred hectares to 17.25 hundred hectares, 

which was 26.95 per cent of the area of the total pulse and 0.34 per cent of the total cropped 

area. Remarkably, a total of 2.97 hundred hectares area has been increased in the study period 

i. e. 1995-96 to 2015-16. A clear picture of lentil area change in the district is shown in the table 

7.12. 

Table 7.12 Block-wise area under Lentil in Uttar Dinajpur District (1995-96 to 2015-16). 

(Area in ’00 hectares) 

Name of the 

C.D.  Blocks 

Years Change 1995-96 

to 2015-16 (%) 
(base year-1995-96) 

1995-96 2000-01 2005-06 2010-11 2015-16 

Chopra - - 1.50 - 1.80 20.00 

Islampur 0.04 0.03 - - 0.60 1400.00 

Goalpokher-I 0.03 0.04 - 0.20 1.15 3733.33 

Goalpokher-II 0.20 0.03 - - 1.40 600.00 

Karandighi 0.50 0.05 1.71 0.49 0.30 -40.00 
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Raiganj 11.60 2.10 4.42 2.81 21.30 83.62 

Hemtabad 0.09 1.30 0.21 0.55 2.00 122.22 

Kaliaganj 0.70 0.50 2.64 3.90 3.60 414.28 

Itahar 0.03 11.90 0.19 0.54 0.25 16.67 

Uttar 

Dinajpur 

14.28 17.30 9.22 8.50 17.25 20.80 

Source: i. District Statistical Hand Book, Bureau of Applied Economics & Statistics, 

                                        Government of West Bengal 

                                    ii. Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur 

                                   iii. Compiled by the researcher. 

 

Table 7.12 shows the noticeable change in the lentil area of all blocks in Uttar Dinajpur 

District. Out of the nine blocks, only one block namely Karandighi has a negative (-40 per cent) 

change. Remaining eight blocks have registered an increase in lentil area. Block-wise highest 

growth rate of lentil area is found in Goalpokher-I Block (3,733.33 per cent), which was 0.03 

hundred hectares in 1995-96 and in the year 2015-16 it has increased to 1.15 hundred hectares. 

The main causes of lentil area increase are scarcity of rainwater as well as irrigation in this 

season, late monsoon and high price of chemical fertilizer and many others which forces the 

farmers to sow the lentil as well as pulse types of crops. Not only that, only three blocks namely 

Chopra (20 per cent), Karandighi (-40 percent) and Itahar (16.67 per cent) growth rate are below 

the district level. The remaining six blocks namely Islampur (1400 per cent), Goalpokher-I 

(3,733.33 per cent), Goalpokher-II (600 per cent), Raiganj (83.62 per cent), Hemtabad (122.22 

per cent) and Kaliaganj (414.28 per cent) are far above the district level (20.80 per cent). From 

the overall district in 1995-96, total area under lentil was 14.28 hundred hectares; in 2000-01 it 

has increased to 17.30 hundred hectares. But in the year 2005-06, it has again decreased to 9.22 

hundred hectares. Once more in 2010-11, it has decreased to 8.50 hundred hectares and in 2015-

16, the total area of lentil increased to 17.25 hundred hectares in the district. For the proper idea 

of lentil area change in each block in the district has been represented in the table 7.13. 

 

 

Figure 7.7 Growth of lentil area in Uttar Dinajpur District (1995-2016). 
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Table 7.13 Percentage change of the lentil area and the number of blocks in  

                each category in Uttar Dinajpur District (1995-96 to 2015-16). 

Category 

of Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Negative  - 1 Karandighi 

Very low <400 4 Chopra, Raiganj, Hemtabad 

and Itahar 

Low 400-500 1 Kaliaganj 

Medium 500-600 1 Goalpokher-II 

High > 600 2 Islampur & Goalpokher-I 

Source: Compiled by the researcher. 

 

Table 7.13 noted that a significant decrease in the lentil area is shown in some blocks in the 

district. A noticeable decrease observed in one block namely Karandighi (- 40 per cent). This 

zone lies in central part of the district (figure 7.2-F). But very low change of lentil area observed 

in four blocks namely Chopra (20 per cent), Raiganj (83.62 per cent), Hemtabad (122.22 per 

cent), and Itahar (16.67 per cent) in the district (table 7.12). This zone lies in Northern and 

Southern part of the district (figure 7.2-F). Low change of the lentil area is observed in one 

block namely Kaliaganj (414.28 per cent) with change index of 400 to 500 per cent. On the 

other hand, medium change area is found in also one block namely Goalpokher-II (600 per 

cent). This zone lies in the northern-western part of the district (figure 7.2-F). But high change 

areas observed in two blocks namely Islampur (1,400 per cent) and Goalpokher-I (3733.33 per 

cent) in the district. Causes of high change of lentil area are- it is a profitable crop, low fertilizers 

required and it is suitable in this block for dark brown soil.  

 

7.1.1.7 Jute area 

Uttar Dinajpur is the undisputed king of jute production nearly one-tenth area of under jute. In 

the district, hot and humid climate and alluvial, loamy soil coupled with inexpensive plentiful 

labour make available the par quality conditions for the growth of jute. Jute is one of the 

important natural fiber crops. Jute requires a warm and humid climate and can be grown within 

a temperature range of 24o to 36oC and relative humidity required from 80 to 95 per cent and 

during the period of its growth small amount of pre-monsoon rainfall varying from 25 cm to 50 

cm is very useful because it helps in the proper growth of the plant till the arrival of the proper 

monsoon. Sowing time of jute is the middle of March to the middle of April months and the 

cutting time of jute is last of June to middle of July months. Major jute cultivated in the district 

is olitorius types- JRO 878, JRO 524 and JRO 7835 and capsularis types- JRC 7447, JRC 212 

and JRC 321. The total area under jute was 577.60 hundred hectares in the year 1995-96, which 

was 93.61 per cent of the total fiber and 13.70 per cent of the total cropped area in the district. 
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But in the year 2015-16, jute area decreased from 577.60 hundred hectares to 280.75 hundred 

hectares, which was 88.65 per cent of the total fiber area and 5.60 per cent of the total cropped 

area. It is notable that, a total of 296.85 hundred hectares of jute area decreased during the study 

period (per annum average decrease rate is 14.84 hundred hectares). The block-wise clear 

observation of jute area growth is presented in table 7.14. 

Table 7.14 Block-wise area under jute of Uttar Dinajpur District (1995-96 to 2015-16). 

(Area ’00 hectares) 

Name of the 

C.D.  Blocks 

Years Change 1995-96 

to 2015-16 (%) 
(base year-1995-96) 

1995-96 2000-01 2005-06 2010-11 2015-16 

Chopra 90.30 127.80 18.78 40.62 12.80 -85.82 

Islampur 60.00 82.30 55.06 46.57 32.00 -46.67 

Goalpokher-I 45.10 47.00 49.27 56.70 41.00 -9.10 

Goalpokher-II 82.60 57.70 46.93 42.37 13.39 -83.78 

Karandighi 80.00 20.30 95.58 54.70 19.20 -76.00 

Raiganj 67.70 101.00 95.72 86.24 54.70 -19.20 

Hemtabad 51.10 24.30 25.00 29.53 19.35 -62.13 

Kaliaganj 45.50 39.50 25.38 36.60 30.75 -32.42 

Itahar 55.30 90.10 66.89 42.30 50.40 -8.86 

Uttar 

Dinajpur 

577.60 590.00 478.61 415.63 273.59 -52.63 

Source: i. District Statistical Hand Book, Bureau of Applied Economics & Statistics, 

                                        Government of West Bengal 

                                    ii. Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur 

                                   iii. Compiled by the researcher. 

 

 

Figure 7.8 Growth of jute area in Uttar Dinajpur District (1995-2016). 
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losing interest in cultivating jute as they rarely get expected price for their produce and 

noticeable low growth has been observed the past years in the jute bag market. On the other 

side, in local and international markets high price of Indian jute goods. So, the demands of jute 

goods are falling day by day in the district. The proper idea of the actual change of jute area is 

considered in the table 7.15. 

Table 7.15 Percentage change of the jute area and the number of blocks in  

                  each category in Uttar Dinajpur District (1995-96 to 2015-16). 

Category of 

Change (Negative) 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Very low < 15 2 Goalpokher-I and Itahar 

Low 15-30 1 Raiganj 

Medium 30-45 1 Kaliaganj 

High 45-60 1 Islampur 

Very high > 60 4 Chopra, Goalpokher-II, 

Karandighi and Hemtabad 

Source: Compiled by the researcher. 

 

It is observed from the table 7.15 that, amazing decrease (negative growth) of jute area for 

the study period in all of the blocks of the district. A remarkable decrease is observed (below15 

per cent) in two blocks namely Goalpokher-I (-9.10 per cent) and Itahar (-8.86 per cent). This 

zone lies in the Northern part (Goalpokher-I) and southern part (Itahar) of the district (figure 

7.2-G). A low negative change of jute area is observed in one block namely Raiganj (-19.20 per 

cent) and a medium change of jute area also is observed in one block namely Kaliaganj (-32.42 

per cent). This zone lies in south-eastern part of the district. On the other side, high change is 

found in one block namely Islampur (-46.67 per cent) with change index -45 to -60 per cent. 

The remaining four blocks namely Chopra (-85.82 per cent), Goalpokher-II (-83.78 per cent), 

Karandighi (-76.00 per cent) and Hemtabad (-62.13 per cent) show very high change with 

change index of above 60 per cent. This zone lies in the northern, north-western and south-

eastern part of the district (figure 7.2-G). The main cause of high change of jute area is they are 

converted into other profitable crops area and now-a-days it is not a profitable crop to the 

farmers. 

 

7.1.1.8 Tea area 

In recent time, tea is the best crop under miscellaneous crops in the district. Tea plantation 

increasing due to land is less suitable for foodgrains (Chopra and Islampur blocks), one time 

investment, low serving than the other crops, suitable soil and climate and tea processing factory 

is situated near the district (in Darjeeling District). According to the report of PAO of Uttar 

Dinajpur District, tea plantation has been started from 2002-03 in the district. But officially the 

process of preservation of tea plantation data was started from 2009-10. It is observed that only 
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two blocks namely; Chopra and Islampur are tea plantation area of the district. The growth of 

the area under the tea garden is shown in the table 7.16. 

Table 7.16 Area under tea of Uttar Dinajpur District (2010-11 to 2015-16) 

(Area ’00 hectares) 

District Years Change 2010-11 

to 2015-16 (%) 
(base year-2010-11) 

2009-10 2010-11 2011-12 2012-13 2013-14 2014-15 2015-16 

Uttar 

Dinajpur 

167.25 212.45 243.31 242.84 242.84 242.84 242.00 44.69 

Source: i. District Statistical Handbook, Bureau of Applied Economics & Statistics, 

                                        Government of West Bengal 

                                    ii. Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur. 

 

It is remarkable that, the total area under tea was 167.25 hundred hectares in the year 2009-

10. But in the year 2015-16, the tea area has increased from 167.25 hundred hectares to 242.00 

hundred hectares, which was 0.89 per cent of the total miscellaneous crop area (within 7 years 

total of 74.75 hectares tea area increased). It is noticed that, before 2010 the tea plantation area 

was very much negligible in the district and all tea plantation area was converted from the 

foodgrains and fibers crops area. 

 

7.1.1.9 Horticulture crops area 

It is known to all as of humanoid food point of view, horticulture (crops and fruits) is 

furthermost essential to our everyday living. Various horticulture crops and their production 

find a place in our mealtimes and nutrition. In the study area, horticulture crops namely 

pineapple, banana, mango, litchi and papaya (fruits) and brinjal, cauliflower, tomato, peas, 

cabbage, ladyfinger, turmeric and chilies (vegetables) are grown. Horticulture crops area in the 

district increased due to availability of irrigation water and HYV seeds supplied from 

Government agencies as well as in the local market. On the other hand, demand of horticulture 

crops and fruits is increasing (pineapple at Bidhan Nagar, marigold at Raiganj and Karandighi 

and brinjal at vigore in Raiganj block) in the neighbour districts as well as the state.  Increasing 

trends of horticulture areas in the district are represented in table 7.17. 

Table 7.17 Area under horticulture in Uttar Dinajpur District (1995-96 to 2015-16). 

(Area ’00 hectares) 

District  Years Change 1995-96 

to 2015-16 (%) 
(base year-1995-96) 

1995-96 2000-01 2005-06 2010-11 2015-16 

Uttar Dinajpur 319.00 364.50 385.60 450.80 464.80 45.70 

Source: i. Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur 

                                    ii. Agriculture Contingency Plan of Uttar Dinajpur District (different years) 

                                   iii. Statistical Abstract, Bureau of Applied Economics & Statistics, Govt. of West Bengal. 
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The total area under horticulture crops (fruits and vegetable) was 319.00 hundred hectares in 

the year 1995-96 but in the year 2015-16, horticulture crops (fruits and vegetable) area has 

increased from 319.00 hundred hectares to 364.50 hundred hectares, which was 3.18 per cent 

of the total cropped area of West Bengal. It is notable that, total of 145.80 hundred hectares of 

horticulture area has increased during the study period (per annum average growth rate is 5.83 

hundred hectares). 

 

7.1.2 Changes in production and productivity 

Agricultural production in Uttar Dinajpur District can be broadly classified into food crops and 

non-food crops. As discussed earlier, in the district food crops includes Paddy, Wheat, Potato, 

Pulses and Mustard, etc. Similarly, the non-food crops include Jute, Mesta and Cotton, etc. total 

agricultural production has been increasing with the combined effect of growth in total 

cultivated areas and increases in the average yield per hectare of the various crops. The 

production pattern has been studied at five points of time i.e. 1995-96, 2000-01, 2005-06, 2010-

11 and 2015-16. Vigorous efforts have been made to increase the agricultural production in 

Uttar Dinajpur from the time of separation from West Dinajpur. Not only that, recently the 

district has surplus agricultural production. It is clear that agricultural production mainly paddy, 

wheat and potato has increased very significantly during the last few decades (According to the 

PAO record, Uttar Dinajpur). One more matter is that the district has sufficient fertile soil for 

crop cultivation. The section deals briefly with block-level changes in the growth of production 

and productivity of major seven crops that are considered during 1995-96 to 2015-16.  

 

7.1.2.1 Paddy production and productivity 

Paddy is one of the food grains crops in the district. In 1995-96, the total production of paddy 

had 5,996.90 hundred metric tonnes and it has decreased to 5,733.53 hundred metric tonnes in 

2015-16 (negative change have occurred). Not only that, Uttar Dinajpur District is having 3rd 

position in the production of paddy in West Bengal and its productivity is 2,490 kg/hectares. 

For the better concept of block-wise paddy production in the district is represented in the table 

7.18. 

Table 7.18 Block-wise production and productivity of paddy in Uttar Dinajpur (1995-96 to 2015-16). 

(Production ’00 mt and productivity kg/ha) 

Name of the C.D. 

Blocks 

Years Change 1995-96 

to 2015-16 (%) 
(base year-1995-96) 

1995-96 2000-01 2005-06 2010-11 2015-16 

Chopra 

 

P1 239.70 440.00 382.97 326.48 298.99 24.73 

P2 1556 2347 2263 2392 2346 50.77 

 P1 233.60 483.60 530.30 577.24 371.79 59.15 
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Islampur P2 1462 2147 2353 2575 2267 55.06 

Goalpokher-I 
P1 486.90 577.00 556.45 758.80 571.56 17.38 

P2 2,065 2,124 2,390 2,624 2,250 8.95 

 

Goalpokher-II 

P1 413.00 486.20 565.88 658.27 615.50 49.03 

P2 2,097 2,577 2,391 2,633 2,519 20.12 

 

Karandighi 

P1 1,282.50 1,283.30 1,242.03 964.00 496.22 -61.30 

P2 2,853 2,634 2,682 2,668 2,226 -21.97 

 

Raiganj 

P1 580.60 1234.10 1183.49 1085.33 929.11 60.02 

P2 2,055 2,972 2,953 2,545 2,562 24.67 

 

Hemtabad 

P1 1,399.60 421.10 517.41 379.59 709.02 -49.34 

P2 2,298 2,696 2,654 2,470 2,913 26.76 

 

Kaliaganj 

P1 580.70 532.90 803.87 782.29 721.39 24.22 

P2 2,403 1,783 2,542 2,919 2,725 13.39 

 

Itahar 

P1 780.30 822.50 1,016.46 1,016.01 1,019.95 30.71 

P2 2,262 2,619 2,436 2,654 2,601 14.98 

Uttar 

Dinajpur 

P1 5,996.90 6,280.70 6,798.86 5,738.73 5,733.53 -4.39 

P2 2,117 2,394 2,518 2,609 2,490 17.61 

All figures are in the rounded form of productivity kg/ha 

P1 denotes total production and P2 denotes productivity in kg/ha 

Source: i. District Statistical Hand Book, Bureau of Applied Economics & Statistics, 

                                       Government of West Bengal 

             ii. Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur 

            iii. Compiled by the researcher. 

 

It may be observed from the table 7.18 that, the production of main principal crops viz; paddy 

increased during the period under the study. Growth rates of production for paddy are highly 

significant in the district. The highest growth rate of production recorded of 1,399.60 hundred 

metric tonnes in Hemtabad Block during 1995-96 through 2015-16 and this increase in 

production has been not equally shared by the increase in productivity as well as acreage. But 

the lowest paddy production is found in Islampur Block (233.66 hundred metric tonnes) equally 

shared by the increase in productivity as well as acreage in the district. Total production of 

paddy had increased from 5,996.90 hundred metric tonnes in 1995-96 to 6,280.70 hundred 

metric tonnes in 2000-01 and then increased to 6,798.86 hundred metric tonnes in 2005-06. But 

in 2010-11 total paddy production came down to 5,738.73 hundred metric tonnes mainly due to 

the high production of other crops in the district. During 2015-16, the total production of paddy 

has further decreased to 5,733.53 hundred metric tonnes. Production of rice from 1995-96 to 

2010-11 is more or less same. Thus in the post green revolution period (1967-2007), paddy 

production had experienced an annual growth rate of 2.16 per cent.  

Table 7.19 shows that the new agricultural strategy introduced by the farmers of each block 

in the district. Let us consider the block-wise growth in the production of paddy in all blocks of 

the district. The highest change is observed in Raiganj Block (60.02 per cent) and the lowest 

change (negative change) is found in Karandighi Block (-61.30 per cent). To understand the 



273 
 

actual change of paddy production for the study period, they were categorised and findings are 

represented in the table 7.19.  

Table 7.19 Percentage change of the paddy production and the number of blocks in 

   each category in Uttar Dinajpur District (1995-96 to 2015-16). 

Category of 

Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Negative 

change 

- 2 Karandighi and Hemtabad 

Low <20 1 Goalpokher-I 

Medium 20-40 3 Chopra, Kaliaganj and Itahar 

High 40-60 2 Islampur and Goalpokher-II 

Very high >60 1 Raiganj 

Source: Compiled by the researcher. 

 

Table 7.19 shows the block-wise category of change in the percentage of paddy production. 

Out of the nine blocks, in two of them namely Karandighi (-61.30 per cent) and Hemtabad (-

49.34 per cent) negative change of production is observed. This zone lies in south-eastern part 

of the district (figure 7.9-A). But the low change of production is found in only one Block 

namely Goalpokher-I (17.38 per cent) with change index of below 20 per cent. The medium 

category of change of production is observed in three blocks namely Chopra (24.73 per cent), 

Kaliaganj (24.22 per cent) and Itahar (30.71 per cent). This zone lies in the North and Southern 

part of the district (figure 7.9-A). But high change of production is observed in only two blocks 

namely Islampur (59.15 per cent) and Goalpokher-II (49.03 per cent) in the district. The causes 

of high change in the production of paddy are total area and productivity of paddy increased in 

these blocks over the study. Lastly, a very high change of production is observed in one block 

namely Raiganj (60.02 per cent) with a change index of above 60 per cent. 

In the district, the productivity of paddy increased during the period under study. Moreover, 

the productivity of paddy declined during the period 2005-06 in Karandighi Block which had 

2,853 kg/hectares in 1995-96 and 2,682 kg/hectares in 2005-06. Contrarily, in the remaining 

eight blocks general belief of stagnant growth in agricultural production as well as productivity 

is seen. On the basis of above discussion (table 7.16), it may be observed that there has been a 

substantial increase in the productivity of paddy crop. There was a spectacular growth of paddy 

per hectares in Raiganj Block (2,972 kg/hectares) during the period 2005-06 mainly due to 

introduce of chemical fertilizer, pesticides and new technology in the study area. Not only that, 

the lowest productivity per hectare is found in Islampur Block (1,462 kg/hectares) during the 

period 1995-96. In respect of district, total productivity per hectare of paddy was 2,117 

kg/hectare in 1995-96. But it increased from 2,117 kg to 2394 kg/hectares in 2000-01 and then 

it increased to 2,518 kg/hectares in 2005-06. Further, gross productivity under paddy has 
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decreased from 2,609 kg/hectares in 2010-11 to 2,490 kg/hectares in 2015-16 (table 7.16). To 

understand the actual change of paddy productivity/hectare for the study period were 

categorized and findings are represented in the table 7.20. 

Table 7.20 Percentage change of the paddy productivity and the number of blocks in  

each category in Uttar Dinajpur District (1995-96 to 2015-16). 

Category of 

Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Negative 
change 

- 1 Karandighi 

Low <10 1 Goalpokher-I 

Medium 10-20 2 Kaliaganj and Itahar 

High 20-30 3 Goalpokher-II, Raiganj and 

Hemtabad 

Very high >30 2 Chopra and Islampur 

Source: Compiled by the researcher. 

 

It is observed from table 7.20, only one block namely Karandighi which has shown negative 

change (-21.97 per cent) in the district. This zone lies in Western part of the district (figure 7.10-

A). The area of paddy decreased from 2,853 hundred metric tonnes in 1995-96 to 2,226 hundred 

metric tonnes in 2015-16 in this block. Low and medium change of productivity of paddy is 

observed in three blocks namely Goalpokher-I, Kaliaganj and Itahar with change of 8.95, 13.39 

and 14.98 per cent respectively (table 7.18). But high change of productivity found in three 

blocks namely Goalpokher-II (20.12 per cent), Raiganj (24.67 per cent) and Hemtabad (26.76 

per cent). This zone lies in western and southern part of the district. Remaining two blocks 

namely Chopra (50.77 per cent) and Islampur (55.06 per cent) has been very high change in the 

district (figure 7.10-A). The cause of very high change of productivity of paddy in these blocks 

is the production of paddy which has increased and an irrigation facility in Boro season is 

available from the Teesta canal. 

 

7.1.2.2 Wheat production and productivity 

It is worth pointing out that wheat cultivation increased after the 1980s in the district. Wheat is 

the only crop that recorded a sustained production growth of more than 50 per cent in the 

projected area during the period under study. In the district, a total of 589.10 hundred metric 

tonnes of wheat production in 1995-96 and it has increased to 893.24 hundred metric tonnes in 

2015-16. But productivity was 2,200 kg/hectare in 1995-96 and it has increased to 2,383 

kg/hectares during 2015-16 in the district. The block-wise change in production and 

productivity of wheat in the district is represented in the table 7.21.  
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Table 7.21 Block-wise production and productivity of wheat in Uttar Dinajpur District (1995-96 to 2015-16). 

(Production ’00 mt and productivity kg/ha) 

Name of the C.D. 

Blocks 

Years Change 1995-96 

to 2015-16 (%) 
(base year-1995-96) 1995-96 2000-01 2005-06 2010-11 2015-16 

Chopra 

 

P1 28.60 92.50 27.91 27.31 21.19 -23.42 

P2 2111 1957 1821 2598 2224 5.35 

 

Islampur 

P1 19.00 57.40 57.22 63.72 70.72 272.21 

P2 2168 1841 1780 1697 1887 -12.96 

 

Goalpokher-I 

P1 120.00 83.00 63.64 140.20 138.07 15.05 

P2 2447 1936 1663 2443 2330 -4.78 

Goalpokher-II P1 82.50 79.90 83.06 159.95 111.67 35.36 

P2 2316 2142 2087 3199 2233 -3.58 

 

Karandighi 

P1 111.10 50.50 208.02 137.38 134.64 21.18 

P2 2865 2609 2381 2323 2347 -18.08 

 

Raiganj 

P1 109.60 211.60 164.96 197.17 172.77 57.64 

P2 1669 3073 2189 3052 2663 59.55 

 

Hemtabad 

P1 46.40 96.40 70.06 48.11 42.29 -8.85 

P2 1762 2183 1901 3102 2923 65.89 

 

Kaliaganj 

P1 27.50 45.80 51.61 60.57 62.77 128.25 

P2 1901 1698 2025 2670 2267 19.25 

 

Itahar 

P1 44.40 145.30 51.23 148.84 139.12 213.33 

P2 2559 2551 1617 3487 2571 0.46 

Uttar 

Dinajpur 

P1 589.10 862.40 777.71 983.25 893.24 51.62 

P2 2200 2221 1942 2730 2383 8.31 

All figures are in rounded form of productivity kg/ha 

P1 denotes total production and P2 denotes productivity in kg/ha. 

Source: i. District Statistical Hand Book, Bureau of Applied Economics & Statistics, 

                                       Government of West Bengal 

            ii. Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur 
           iii. Compiled by the researcher. 

 

From table 7.21 it is revealed that the production of wheat normally increased for the study 

period. Block-wise highest wheat production is found in Goalpokher-I (120 hundred metric 

tonnes) in 1995-96 but in 2000-01, it was found in Raiganj Block (211.60 hundred metric 

tonnes). On the other side, in 2005-06 the highest production of wheat is found in Karandighi 

Block (208.02 hundred metric tonnes) and 2015-16, total production of wheat has increased 

(234.64 hundred metric tonnes). The lowest wheat production is found in Kaliaganj Block 

(27.50 hundred metric tonnes) and in 2005-06, it was found in Chopra Block (27.91 hundred 

metric tonnes). But in 2015-16, it was found in Chopra Block (21.19 hundred metric tonnes) in 

the district. Total production of wheat had increased from 589.10 hundred metric tonnes in 

1995-96 to 862.40 metric tonnes in 2000-01 and then decreased to 777.71 metric tonnes in 

2005-05. But in 2010-11, total production of wheat once again increased to 983.25 hundred 

metric tonnes. The cause of increasing production is the productivity rate of wheat in 2010-11 

has increased to 2,730 kg/hectare. And it is noticeable that the area of wheat was 370.05 hundred 

hectares in 2010-11. During the five years from 2010-11 to 2015-16, for Uttar Dinajpur as a 

whole the wheat area decreased from 983.25 hundred hectares in 2010-11 to 893.24 hundred 
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hectares. In 1995-96, the bloke-wise highest productivity was found in Karandighi Block (2,865 

kg/hectares) and the lowest productivity found in Raiganj Block (1,669 kg/hectares). But in 

2015-16, this situation has changed and the highest productivity is observed in Hemtabad Block 

(2,923 kg/hectare) and lowest productivity is found in Islampur Block (1,887 kg/hectares). The 

overall situation of wheat production in the district, total production had increased from 589.10 

hundred metric tonnes in 1995-96 to 862.40 metric tonnes in 2000-01 and then decreased to 

777.71 hundred metric tonnes in 2005-06. But in 2010-11, total production of wheat once again 

increased to 983.25 hundred metric tonnes and it further declined to 893.24 hundred metric 

tonnes during 2015-16. The causes of increased production are productivity rate of wheat in 

2010-11 increased to 2,730 kg/hectares and area also increased day by day in the district. The 

productivity situation in the district is 2,200 kg/hectare in 1995-96. Table 7.19 depicted shows 

the highest change of wheat production is observed in Islampur Block (272.21 per cent) and 

lowest change is found in Chopra Block (-23.42 per cent). Not only that, out of total nine blocks 

two of them have negative change namely Chopra and Hemtabad Block in the district. Actual 

changes in production over the study are represented in the table 7.22. 

Table 7.22 Percentage change of wheat production and number of blocks in each  

               category of change in Uttar Dinajpur District (1995-96 to 2015-16). 

Category of 

Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Negative 

change 

- 2 Chopra and Hemtabad 

Low <20 1 Goalpokher-I 

Medium 20-40 2 Goalpokher-II and Karandighi 

High 40-60 1 Raiganj  

Very high >60 3 Islampur, Kaliaganj and Itahar. 

Source: Compiled by the researcher. 
 

From table 7.22 it is noticed that the negative change of production is observed in two Blocks 

namely Chopra (-23.42 per cent) and Hemtabad (-8.85 per cent). This zone lies in northern part 

(Chopra) and the south-eastern (Hemtabad) part of the district. The causes of low change of 

wheat production are- yield rate of wheat has been decreased and many food grain crop area 

has been increased in these blocks. Low change of wheat production is observed in one Block 

namely Goalpokher-I (15.05 per cent) and medium change of wheat found in two blocks namely 

Goalpokher-II (35.36 per cent) and Karandighi (21.18 per cent) in the district. These two zones 

are located in central part of the district (figure 7.9-B). But high change of wheat production is 

found in Raiganj Block (57.64 per cent). This zone lies in the Southern part of the district. Most 

of the blocks (three blocks) are in very high change namely Islampur (272.21 per cent), 

Kaliaganj (128.25 per cent) and Itahar (213.33 per cent) in the district. This zone lies in the 
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Northern part (Islampur) and Southern (Kaliaganj and Itahar) part of the district. The causes of 

very high change of wheat production in these blocks are soil fertility and PH suitability for 

wheat, irrigation facility is good and in rabi season wheat is the main crop. 

The productivity situation of wheat declined (negative growth) during 1995-95 to 2015-16, 

confined in four blocks. The productivity of this crop was comparatively higher indicating a 

positive increasing trend in productivity of wheat found in rest five blocks. For the proper idea 

of productivity change in the district, the following representation in the table 7.23. 

Table 7.23 Percentage change of wheat productivity and number of blocks in each  

             category of change in Uttar Dinajpur District (1995-96 to 2015-16). 

Category of 

Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Negative change - 4 Islampur, Goalpokher-I, 
Goalpokher-II and Karandighi 

Low <15 2 Chopra and Itahar 

Medium 15-30 1 Kaliaganj 

High 30-45 - - 

Very high >45 2  Raiganj and   Hemtabad 

Source: Compiled by the researcher. 

 

From table 7.23 it may be observed that there is four negative change of wheat productivity 

blocks namely Islampur (-12.96 per cent), Goalpokher-I (-4.78 per cent), Goalpokher-II (-3.58 

per cent) and Karandighi (-18.08 per cent) in the district. This zone lies in the Northern part to 

central part of the district (figure 7.10-B). The low proportion of wheat productivity range below 

15 per cent is recorded to two blocks namely Chopra (5.35 per cent) and Itahar (0.46 per cent). 

The district having medium productivity change with ranges between 15-30 per cent includes 

the block of Uttar Dinajpur district namely Kaliyaganj (19.25 per cent). This zone lies in the 

Eastern part of the district (figure 7.10-B). But very high change of productivity of wheat is 

found in Raiganj Block (59.55 per cent) and Hemtabad (65.89 per cent) with change index value 

above 45 per cent. The reasons behind the very high change in these blocks are modern 

development of irrigation, use of HYV seeds and chemical fertilizer and other situations are 

available.  

 

7.1.2.3 Production and productivity of potato 

In Uttar Dinajpur District, the production and productivity of potato in major blocks have 

increased during the period under study. Moreover, the production and productivity of potato 

declined during the period 2000-01 to 2005-06. In the district, total 51.03 hundred metric tonnes 

potato production was in the year 1995-96 and it has increased to 67.40 hundred metric tonnes 

in 2015-16. The productivity of potatoes grew at faster rate during 2010-11 than the 
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corresponding rate (table 7.22). During 1995-96, productivity of potatoes was 13,897 kg/hectare 

and it has increased to 31,756 kg/hectare in 2015-16. Block-wise production and productivity 

of potato over the study period are represented in the table 7.24. 

Table 7.24 Block-wise production and productivity of potato in Uttar Dinajpur District (1995-96 to 2015-16). 

(Production ’00 mt and productivity kg/ha) 

Name of the C.D. 

Blocks 

Years Change 1995-96 

to 2015-16 (%) 
(base year-1995-96) 

1995-96 2000-01 2005-06 2010-11 2015-16 

Chopra 

 

P1 6.14 17.50 96.98 263.26 247.09 3924.26 

P2 15005 18182 17959 34869 36121 140.72 

Islampur P1 21.3 9.50 139.53 964.73 964.53 4428.30 

P2 19091 24621 11946 35005 35331 85.06 

Goalpokher-I P1 4.33 5.70 141.96 418.09 327.56 7464.89 

P2 15006 22726 20970 27272 22132 47.48 

Goalpokher-II P1 6.71 10.20 169.94 234.52 353.35 5166.02 

P2 13284 22534 22690 20590 44135 232.24 

Karandighi P1 3.69 1.10 338.70 255.03 377.55 10131.70 

P2 15010 19136 21025 31408 24041 60.16 

Raiganj P1 2.23 2.80 434.58 350.44 249.26 11077.57 

P2 12002 24685 24157 32874 23165 93.00 

Hemtabad P1 1.99 4.80 26.97 285.78 341.73 17,057.28 

P2 11519 15907 16246 30895 34109 196.11 

 

Kaliaganj 

P1 2.72 3.50 212.71 455.70 355.62 12,978.26 

P2 12144 16993 18135 23909 24655 103.02 

Itahar P1 1.92 12.30 108.84 159.95 360.83 18,693.22 

P2 12007 15940 22818 38824 42104 250.66 

Uttar 

Dinajpur 

P1 51.03 67.40 1643.21 3387.50 3577.22 6,910.03 

P2 13897 20080 19550 30628 31756 128.51 

All figures are in rounded form of productivity kg/ha 
P1 denotes total production and P2 denotes productivity in kg/ha 

Source: i. District Statistical Hand Book, Bureau of Applied Economics & Statistics,  

                                       Government of West Bengal 

             ii. Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur 

            iii. Compiled by the researcher. 

 

The production of potato normally increased for the study period (table 7.24). Block-wise 

highest potato production is found in Goalpokher-II Block (6.71 hundred metric tonnes) in 

1995-96 and lowest in Itahar Block (1.92 hundred metric tonnes). But in 2005-06, the highest 

potato production block is Raiganj (434.58 hundred metric tonnes) in the district. Production 

has increased in 2015-16, highest production is found in Islampur (964.53 hundred metric 

tonnes) and lowest production is observed in Chopra Block (247.03 hundred metric tonnes). 

But productivity of potato in the district was 51.03 hundred metric tonnes and it has increased 

to 67.40 hundred metric tonnes in 2000-01. In 2005-06, total production of potato increased 

from 1,643 hundred metric tonnes.  It once again increased from 3387.50 hundred metric tonnes 

in 2010-11 to 3,577.22 hundred metric tonnes in 2015-16. But overall situation of productivity 

in the district is increased over the study period except the year 2005-06. Highest productivity 

is observed in Raiganj Block (15,010 kg/hectare) and lowest productivity of potato per hectare 
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is observed in Kaliaganj Block (11,519 kg/hectare). During 2015-16, highest productivity is 

found in Goalpokher-II Block (44,135 kg/hectare) and lowest productivity is observed in 

Goalpokher-I Block (22,132 kg/hectare). However, total productivity of potato was 13897 

kg/hectare in 1995-96, it was 20,080 kg/hectare in 2000-01 and productivity once again 

decreased to 19,550 kg/hectare in 2010-11. And then productivity has been consummately 

increasing from 30,628 kg/hectare in 2010-11 to 31,756 kg/hectare in 2015-16. For the better 

understanding in block-wise actual production and productivity of potato, the table 7.25 has 

been presented. 

Table 7.25 Percentage change of potato production and the number of blocks in each  

         category of change in Uttar Dinajpur District (1995-96 to 2015-16). 

Category of 

Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Very low < 4000 1 Chopra 

Low 4000-8000 3 Islampur, Goalpokher-I, 

Goalpokher-II 

Medium 8000-12000 2 Karandighi and Raiganj 

High 12000-16000 1 Kaliaganj 

Very high >16000 2 Hemtabad and Itahar 

Source: Compiled by the researcher. 

 

The very low proportion of potato production range below 4,000 per cent is recorded in only 

one block namely Chopra (3,924.26 per cent). This zone lies in Northern part of the district 

(figure 7.10-C). Major causes behind low production in the block are heavy rain fall, acidic soil, 

soil erosion and existence of vast tea garden covering area. Low production zone is observed in 

three blocks namely Islampur (4,428.30 per cent), Goalpokher-I (7,464.89 per cent) and 

Goalpokher-II (5,166.22 per cent) in the district. This zone lies in North to middle part of the 

district (table 7.25 and figure 7.9-C). Medium production change is with a range of 8,000-

12,000 per cent. This zone is confined in two blocks namely Karandighi (10,131.70 per cent) 

and Raiganj (11,077.57 per cent) and zone is located in the central (Karandighi) and south-

western (Raiganj) part of the district. But high and very high production change is observed in 

three blocks namely Kaliaganj, Hemtabad and Itahar with change index are 12,974.26, 

17,057.28 and 18,693.22 per cent respectively. The main cause of high and very high change 

of production nature of slope is plain i.e. fertile soil; the demand of potato is very high in the 

local market and many others. The productivity situation of potato in the district is all of the 

blocks have been positive growth. The block-wise proper idea of potato production change 

block-wise changing nature depicted in the table 7.26. 
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Table 7.26 Percentage change of potato productivity and number of blocks in each  

            category of change in Uttar Dinajpur District (1995-96 to 2015-16). 

Category of 

Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Very low <100 4 Islampur, Goalpokher-I, Karandighi 

and Raiganj 

Low 100-150 2 Chopra and Kaliaganj 

Medium 150-200 1 Hemtabad  

High 200-250 1 Goalpokher-II 

Very high >250 1 Itahar 

Source: Compiled by the researcher. 

 

From table 7.26 it is revealed that the very low change productivity is confined in four blocks 

namely Islampur (85.06 per cent), Goalpokher-I (47.48 per cent), Karandighi (60.16 per cent) 

and Raiganj (93.00 per cent) in the district. Causes of very low productivity of potato are poor 

irrigation facility, slow rate of water exhausted and low price of potato in local market. This 

zone lies in Northern (Islampur & Goalpokher-I) and the south-eastern (Karandighi & Raiganj) 

part of the district (figure 7.10-C). But low and medium productivity change is confined in three 

blocks namely Chopra, Kaliaganj and Hemtabad with change index 140.72, 103.02 and 196.11 

per cent respectively. The high proportion of potato productivity ranges from 200-250 per cent 

is confined in one block namely Goalpokher-II (232.24 per cent). The causes behind high and 

very high productivity changes are fertile types of soil, better irrigation facility, use of HYV 

seeds and huge chemical fertilizer use in potato fields in this block.  

 

7.1.2.4 Production and productivity of mustard 

The total increase in production and productivity of mustard is observed during the period under 

investigation because of its commercial value. Not only that, mustard as an oilseed is very useful 

in many ways as they are used both for edible and industrial purposes. Except in 2005-06, 

production and productivity of mustard have increased during the study period. In the district 

mustard production has increased from 222.60 hundred metric tonnes in 1995-96 to 415.15 

metric tonnes in 2015-16. But productivity of mustard also has increased in the study period i.e. 

20 years from 598 kg/hectare in 1995-96 to 835 kg/hectare in 2015-16. For the better 

understanding block-wise production and productivity of mustard over the study period are 

represented in the table 7.27. 

Table 7.27 Block-wise production and productivity of mustard in Uttar Dinajpur District (1995-96 to 2015-16).                                   

 (Production ’00 mt and productivity kg/ha) 

Name of the C.D. 

Blocks 

Years Change 1995-96 

to 2015-16 (%) 
(base year-1995-96) 

1995-96 2000-01 2005-06 2010-11 2015-16 

Chopra 

 

P1 1.70 3.20 1.56 4.03 5.34 214.12 

P2 150 819 394 538 646 330.67 

Islampur P1 4.90 22.30 19.79 18.44 20.07 309.59 
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P2 299 866 655 494 523 74.92 

Goalpokher-I P1 35.10 28.40 15.96 39.56 38.97 11.02 

P2 650 809 646 739 658 1.23 

Goalpokher-II P1 13.20 24.30 20.14 22.25 41.40 231.64 

P2 492 735 661 547 847 72.15 

Karandighi P1 45.60 45.50 21.92 33.47 36.70 -19.52 

P2 939 882 610 746 1001 6.60 

Raiganj P1 46.10 64.60 55.52 76.90 95.65 107.48 

P2 631 729 695 872 1065 68.77 

Hemtabad P1 17.60 15.80 19.90 23.26 32.13 82.55 

P2 655 751 736 833 1050 60.30 

Kaliaganj P1 21.50 17.40 12.55 22.81 40.45 88.13 

P2 622 594 496 872 887 42.60 

Itahar P1 36.90 48.90 92.84 109.38 104.80 184.01 

P2 938 889 933 1118 839 -4.80 

Uttar Dinajpur P1 222.60 270.20 260.15 350.10 415.51 86.41 

P2 598 786 648 751 835 39.62 

All figures are in rounded form of productivity kg/ha 

P1 denotes total production and P2 denotes productivity in kg/ha 

Source: i. District Statistical Hand Book, Bureau of Applied Economics & Statistics, 

                                       Government of West Bengal 

                             ii. Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur 

                            iii. Compiled by the researcher. 

 

From table 7.27 it is stated that during 1995-96, the highest mustard production is found in 

Raiganj Block (46.10 hundred metric tonnes) and lowest production is found in Chopra Block 

(1.70 hundred metric tonnes). But in 2005-06, total production of mustard has been increased 

and it is found in Itahar Block (92.84 hundred metric tonnes). Lowest production is found also 

in Chopra Block (1.56 hundred metric tonnes) in the district. During 2015-16, highest mustard 

production is found in Itahar Block (104.80 hundred metric tonnes) and lowest mustard 

production block is also Chopra (5.34 hundred metric tonnes). Although, total production of 

mustard has increased from 222.60 hundred metric tonnes in 1995-96 to 270.20 hundred metric 

tonnes in 2000-01 and then it has decreased to 260.15 hundred metric tonnes in 2005-06. 

Further, total production of mustard once again has increased from 350.10 hundred metric 

tonnes in 2010-11 to 415.15 hundred metric tonnes in 2015-16. On the other hand, in 1995-96, 

highest productivity of mustard is observed in Karandighi Block (939 kg/hectare) and lowest 

productivity of mustard is found in Chopra Block (150 kg/hectare). But in 2010-11, productivity 

rate of mustard has increased in all of the blocks of the district except one or two. In this year 

highest productivity per hectare is found in Itahar Block (1,118 kg/hectare) and lowest 

productivity of mustard is investigated in Islampur Block (494 kg/hectare) in this study area. It 

is an interesting fact that the lowest production and productivity is seen in Chopra Block and 

highest in Itahar Block for the study period (1995-96 to 2015-16). The block-wise actual change 

of production and productivity in the district is exhibited in the table 7.28 and 7.29. 
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Table 7.28 Percentage change of mustard production and the number of blocks in each  

      category of change in Uttar Dinajpur District (1995-96 to 2015-16). 

Category 

of Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Very low Negative 1 Karandighi  

Low <100 3 Goalpokher-I, Hemtabad and Kaliaganj 

Medium 100-150 1 Raiganj 

High 150-200 1 Itahar  

Very high >200 3 Chopra, Islampur and Goalpokher-II 

Source: Compiled by the researcher. 

 

From table 7.27 it is noticed that only one block in the district has negative change of mustard 

production namely Karandighi Block (-19.52 per cent) and this block is located in the central 

part of the district (figure 7.9-D). Total three blocks are confined in low change production 

namely Goalpokher-I (11.02 per cent), Hemtabad (82.55 per cent) and Kaliaganj block (88.13 

per cent). The causes of low production of mustard are profitable crops like wheat and potato 

which two dominate in these two blocks and per hectare low productivity for use of local seeds. 

But medium and high production change of mustard is seen in two blocks namely Raiganj 

(103.48 per cent) and Itahar Block (184.02 per cent) respectively. These two zone lie in south-

western (Raiganj) part and southern (Itahar) part of the district. About 33.33 per cent of the total 

blocks (3 Blocks) namely Chopra (214.12 per cent), Islampur (309.59 per cent) and 

Goalpokher-II Block (213.64 per cent) in the district have high change of mustard. This zone 

lies in the northern part of the district (figure 7.9-D). The causes behind of very high change of 

mustard are soil acidic conditions are not suitable for mustard; it is a low valuable crop than the 

tea as well as a tea garden and many others. For suitable conviction of actual change of mustard 

productivity depict in the table 7.29. 

Table 7.29 Percentage change of mustard productivity and the number of blocks in     

                     each category of change in Uttar Dinajpur District (1995-96 to 2015-16). 

Category of 

Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Very low Negative 1  Itahar  

Low <30 2 Goalpokher-I and Karandighi 

Medium 30-60 1 Kaliaganj 

High 60-90 4 Islampur, Goalpokher-II, Raiganj 

and Hemtabad 

Very high >90 1 Chopra 

Source: Compiled by the researcher. 

 

It is observed from table 7.29, out of total nine blocks one of them in the district has negative 

as well as very low change of mustard productivity block namely Itahar (-4.80 per cent). The 

reasons behind very low productivity are high humidity and rainfalls as well as cloudy weather 

that is not favorable for mustard in this block. There are two blocks which are confined in low 

change productivity blocks namely Goalpokher-I (1.23 per cent) and Karandighi (6.60 per cent) 
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in the district. Change index range from 30-60 per cent indicates medium productivity change. 

In this zone only one block is observed namely Kaliaganj (42.60 per cent) and this zone lies in 

South-eastern part of the district (figure 7.10-D). But high change productivity of mustard is 

seen in four blocks namely Islampur, Goalpokher-II, Raiganj and Hemtabad with 74.92, 72.15, 

68.77 and 60.30 per cent respectively. On the other side, very high change of productivity of 

mustard is confined in one block namely Chopra (330.67 per cent) in the district. This zone is 

located in Northern part of the study area. Causes of very high productivity of mustard are- 

farmers are use tremendous rate of chemical fertilizers per hectare and soil is suitable for 

mustard.   

 

7.1.2.5 Production and productivity of maskalai  

Mashkalai is a multipurpose use crop. Its diversified accommodating facility has popularized 

to the people. Supplementation of mashkalai bran promoted higher (<0.05) digestible nutrients 

intake with the consequent higher daily weight gain (about 70 g) than those fed grass alone 

(about 30 gm). Not only that, mashkalai bran could be a suitable supplement for goats 

consuming common grass in the tropics. But it is a desponding matter that, total production of 

mashkalai in the district has decreased day by day over the study period. The total production 

of mashkalai was 26.65 hundred metric tonnes in the year 1995-96 and has decreased to 8.40 

hundred metric tonnes in the year 2015-16. The productivity of mashkalai per hectare was 466 

kg in 1995-96 and it has increased by 689 kg/hectare in 2015-16. The total production and 

productivity of mashkalai for the study period (from 1995-96 to 2015-16) are represented in the 

table 7.30. 

During 1995-96, block-wise highest mashkalai production is observed in Hemtabad Block 

(8.70 hundred metric tonnes) and lowest production is found in Islampur Block (0.10 hundred 

metric tonnes). The highest mashkalai production block is observed in Raiganj (3.29 hundred 

metric tonnes) and the lowest production block in the district is observed in Itahar (0.07 hundred 

metric tonnes) in 2005-06 (table 7.30). On the other hand, highest production of mashkalai is 

observed in Kaliaganj Block (3.62 hundred metric tonnes) and lowest also in Itahar Block (0.03 

hundred metric tonnes). The total production of mashkalai was 26.65 hundred metric tonnes in 

1995-96. Once again, total production under mashkalai has decreased from 8.40 hundred metric 

tonnes in 2000-01 to 8.39 hundred metric tonnes in 2005-06 and then it decreased from 8.33 

hundred metric tonnes in 2010-11 to 7.57 hundred metric tonnes in 2015-16. But overall 

situation of productivity for the study has increased except in 2000-01 and it is just the reverse 

of production. Highest productivity is observed in Hemtabad Block (754 kg/ha) and lowest 
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productivity of mashkalai is observed in Islampur Block (366 kg/ha) in 1995-96 and it is 

observed also in Hemtabad Block (893kg/ha) and Islampur block (431kg/ha) in 2005-06 

respectively. 

Table 7.30 Block-wise production and productivity of mashkalai in Uttar Dinajpur District 

                                    (1995-96 to 2015-16). 

 (Production ’00 mt and productivity kg/ha) 

Name of the C.D. 

Blocks 

Years Change 1995-96 

to 2015-16 (%) 
(base year-1995-96) 

1995-96 2000-01 2005-06 2010-11 2015-16 

Chopra 
 

P1 0.10 0.40 - 0.01 0.31 210.00 

P2 435 418 - 615 662 52.18 

 

Islampur 

P1 0.05 0.60 0.21 0.55 - 1000.00 

P2 366 493 431 615 - 68.03 

Goalpokher-I P1 1.40 0.60 0.37 2.06 1.54 10.00 

P2 482 418 432 615 662 37.34 

Goalpokher-II P1 3.10 3.40 0.14 - - -95.48 

P2 435 418 428 - - -1.60 

Karandighi P1 0.60 - 0.77 - 0.39 -35.00 

P2 400 - 436 - 662 65.50 

Raiganj P1 4.70 1.40 3.29 1.07 0.34 -92.76 

P2 530 582 427 662 659 24.33 

Hemtabad P1 8.70 1.70 1.16 1.50 1.34 -84.59 

P2 754 607 893 658 894 18.56 

Kaliaganj P1 5.70 0.10 2.38 3.44 3.62 -36.49 

P2 365 425 358 668 635 73.97 

Itahar P1 2.30 0.20 0.07 - 0.03 -98.69 

P2 420 354 490 - 652 55.23 

Uttar 

Dinajpur 

P1 26.65 8.40 8.39 8.33 7.57 -71.59 

P2 466 465 487 639 689 47.85 

All figures are in rounded form of productivity kg/ha 
P1 denotes total production and P2 denotes productivity in kg/ha 

Source: i. District Statistical Hand Book, Bureau of Applied Economics & Statistics, 

                                        Government of West Bengal 

                                ii. Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur 

                               iii. Compiled by the researcher. 

 

During 2015-16, highest productivity is observed in Hemtabad Block (894 kg/ha) and lowest 

in Kaliaganj Block (635 kg/ha). The average productivity rate in the district was 466 kg/hectare 

in 1995-96 and then it decreased to 465 kg/hectare in 2000-01. Further, the productivity under 

mashkalai has increased from 487 kg/hectare in 2005-06 to 639 kg/hectare in 2010-11 and then 

to 689 kg/hectare in 2015-16. The block-wise actual change of production in the district is 

exhibited in the table 7.31. 
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Figure 7.9 Change of production (%) of selected crops in Uttar Dinajpur District (1995-96 to 2015-16). 

 

Figure A Figure B Figure C Figure D 

Figure E Figure F Figure G 
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Figure 7.10 Change of productivity (%) of selected crops in Uttar Dinajpur District (1995-96 to 2015-16).

Figure A Figure B Figure C Figure D 

Figure E Figure F Figure G 
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Table 7.31 Percentage change of mashkalai production and the number of blocks in 

                    each category of change in Uttar Dinajpur District (1995-96 to 2015-16). 

Category of 

Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Very low Above -50 4 Goalpokher-II, Raiganj, 

Hemtabad and Itahar. 

Low -50 to 0 2 Karandighi, Kaliaganj 

Medium 0-200 1 Goalpokher-I 

High 200-400 1 Chopra 

Very high >400 1 Islampur 

Source: Compiled by the researcher. 

 

It is seen from table 7.31, the blocks of negative production change are divided into two 

categories; very low and low zone. Very low (negative) change is observed in four blocks with 

change index above -50 per cent namely Goalpokher-II (-95.48 per cent), Raiganj (-92.76 per 

cent), Hemtabad (-84.59 per cent) and Itahar (-98.69 per cent) in the district. But low change 

is confined to only two blocks namely Karandighi (-35 per cent) and Kaliaganj (-36.49 per 

cent). This zone lies in central (Karandighi) and South-eastern (Kaliaganj) part of the district. 

Causes of very low and low change of mashkalai are low prices, unirrigated land converted 

into irrigated areas which are useful for valuable crops and productivity rate is very 

low/hectare. The medium production zone (figure 7.9-E) lies in southern part of the district 

with a change value ranging between 0 to 200 per cent. In the study area, block having medium 

production change is Goalpokher-I (10 per cent). On the other hand, high and very high 

production change of mashkalai confined in two blocks namely Chopra (210 per cent) and 

Islampur (1,000 per cent). This zone lies in the Northern part of the district. Causes of high and 

very high production change are fallow and permanent pasture area use for cultivation of 

mashkalai and soil of these blocks suitable for mashkalai. 

The actual productivity changing situation of mashkalai in the district shows all blocks 

having positive growth except Goalpokher-II. The block-wise actual change of productivity in 

the district is exhibited in the table 7.32. 

Table 7.32 Percentage change of mashkalai productivity and number of blocks in   

                        each category of change in Uttar Dinajpur District (1995-96 to 2015-16). 

Category 

of Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Very low Negative 1 Goalpokher-II 

Low <20 1 Hemtabad 

Medium 20-40 2 Goalpokher-I, Raiganj 

High 40-60 2 Chopra and Itahar 

Very high >60 3 Islampur, Karandighi and Kaliaganj 

Source: Compiled by the researcher. 

 



288 
 

In the study area, only one block is confined in very low change (negative) namely 

Goalpokher-II (-1.61 per cent). This zone lies in the Northern part of the district (table 7.30 and 

figure 7.10-E). Causes of very low change of productivity are- nature of major lands of this 

block is lowland i.e. not suitable for mashkalai, the moisture of soil is very high and many 

others. The low productivity change of mashkalai is limited to one block namely Hemtabad 

(18.56 per cent). But medium productivity zone of mashkalai (figure 7.10-E) lies in central and 

south-eastern parts of the district with a change index value range of 20-40 per cent. In the 

study area, blocks having the medium productivity change are namely Goalpokher-I (37.34 per 

cent) and Raiganj (24.33 per cent). But high productivity change of mashkalai confined in two 

blocks namely Chopra (52.18 per cent) and Itahar (55.23 per cent) of the district. The very high 

productivity change zone of mashkalai (figure 7.10-E) lies in northern (Islampur) and south-

central (Karandighi and Kaliaganj) part of the district with a change value of above 60 per cent. 

This zone is confined in three blocks namely Islampur (68.03 per cent), Karandighi (65.30 per 

cent) and Kaliaganj (73.97 per cent) in the study area. 

 

7.1.2.6 Production and productivity of lentil 

Lentil is the best dal close to Bengali people. A meal at home in not normally full without dal 

(Lentil). In the district, the production of the lentil has been decreased in all of the blocks. 

Production and productivity of lentil have decreased in 2015-16 from the previous years of 

1995-96 to 2010-11. Lentil cultivation is not found in some blocks of the district namely 

Islampur, Goalpokher-I and Goalpokher-II in 2005-06 and Islampur, Goalpokher-II and Itahar 

in 2015-16. Block-wise production and productivity of lentil for the study period are 

categorized and represented in the table 7.33. 

Table 7.33 Block-wise production and productivity of lentil in Uttar Dinajpur District 
                                        (1995-96 to 2015-16) 

 (Production ’00 mt and productivity kg/ha) 

Name of the C.D. 

Blocks 

Years Change 1995-96 

to 2015-16 (%) 
(base year-1995-96) 

1995-96 2000-01 2005-06 2010-11 2015-16 

Chopra 

 

P1 - - 0.06 - 0.04 -33.33 

P2 - - 391 - 410 4.87 

 

Islampur 

P1 0.05 0.04 - - - -20.00 

P2 238 285 - - - 19.74 

 

Goalpokher-I 

P1 0.04 0.05 - 0.10 0.15 275.00 

P2 237 716 - 511 528 122.78 

Goalpokher-II P1 0.20 0.10 - - - 50.00 

P2 237 471 - - - 98.74 

 

Karandighi 

P1 0.50 0.40 0.67 0.25 0.85 70.00 

P2 403 854 392 513 528 31.01 

 

Raiganj 

P1 11.60 2.10 1.85 1.34 0.26 -97.75 

P2 991 992 419 477 510 -48.53 
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Hemtabad 

P1 0.90 0.60 0.04 0.28 - -68.89 

P2 563 476 192 511 - -9.23 

 

Kaliaganj 

P1 0.70 0.20 0.75 2.01 0.29 -58.57 

P2 481 458 284 515 532 10.60 

 

Itahar 

P1 0.30 5.30 0.11 0.39 - 30.00 

P2 830 445 579 718 - -13.43 

Uttar 

Dinajpur 

P1 14.29 8.79 3.48 4.37 1.59 -88.87 

P2 498 588 377 541 525 5.42 

All figures are in rounded form of productivity kg/ha 

P1 denotes total production and P2 denotes productivity in kg/ha 

Source: i. District Statistical Hand Book, Bureau of Applied Economics & Statistics, 

                                        Government of West Bengal 

                                   ii. Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur 

                                  iii. Compiled by the researcher. 

      

From table 7.33 the total production and productivity situation of lentil has been revealed 

during the period under study. Moreover, the block-wise highest production of lentil is 

observed in Raiganj Block (11.60 hundred metric tonnes) and lowest production is observed in 

Itahar Block (0.30 hundred metric tonnes) in 1995-96. But in 2005-06, highest and lowest 

production blocks are Hemtabad (0.04 hundred metric tonnes) and Raiganj (1.85 hundred 

metric tonnes) respectively. On the other hand, the highest production is observed in 

Karandighi Block (0.85 hundred metric tonnes) and lowest production found in Chopra Block 

(0.04 hundred metric tonnes). The total production of lentil had 14.29 hundred metric tonnes 

in 1995-96. But the production of lentil has decreased from 8.79 hundred metric tonnes in 

2000-01 to 3.48 hundred metric tonnes in 2005-06 and then it increased to 4.37 hundred metric 

tonnes in 2010-11. But once again, it has decreased to 1.59 hundred metric tonnes in 2015-16. 

The average production of the district was 498 kg/hectare in 1995-96 and it has increased 588 

kg/hectare in 2000-01 in the district. It is just about baffling matter that, productivity of lentil 

had decreased to 377 kg/hectare in 2005-06. But in 2010-11, it once more increased to 541 kg/ 

hectare and then decreased 525 kg/hectare in 2015-16 in the district. The highest productivity 

of lentil is observed in Raiganj Block (991 kg/ha) and lowest productivity is observed in two 

blocks namely Goalpokher-I and Goalpokher-II i.e. 237 kg/hectare in 1995-96. But in 2005-

06, highest productivity block was Itahar (718 kg/ha) and lowest productivity was Goalpokher-

I (511 kg/ha). At last in 2015-16, highest and lowest productivity of lentil is observed in 

Kaliaganj (532 kg/ha) and Chopra (410 kg/ha) respectively. To understand the level of actual 

production change of lentil were categorized and findings represented in the table 7.34. 

Table 7.34 Percentage change of lentil production and the number of blocks in each  

            category of change in Uttar Dinajpur District (1995-96 to 2015-16). 

Category 

of Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Very low Above -50 3 Raiganj, Hemtabad and Kaliaganj 

Low -50 to 0 2 Chopra and Islampur 
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Medium 0-50 1 Itahar 

High 50-100 2 Goalpokher-II and Karandighi 

Very high >100 1 Goalpokher-I 

Source: Compiled by the researcher. 

 

From the table 7.33, it is revealed that the blocks have negative production change are 

divided into two categories like; very low and low zone. Very low zone is confined to three 

blocks namely Raiganj (-97.75 per cent), Hemtabad (-68.89 per cent) and Kaliaganj (-58.57 

per cent) in the district. But low production change is observed in only two blocks namely 

Chopra and Islampur with change index -33.33 per cent and -20 per cent respectively. This 

zone lies in Northern part of the district (figure 7.9-F). Medium production change lies in the 

Southern part of the district with a change index value ranges between 0-50 per cent (table 

7.34). This zone confined in one blocks namely Itahar (30 per cent). High and very high 

production change is confined in three blocks namely Goalpokher-II (50 per cent), Karandighi 

(70 per cent) and Goalpokher-I (275 per cent) in the study area. It is interesting fact that 

production changes are far high in these blocks than the standard change i.e. -88.77 per cent 

compared to the district. The cause behind the high and very high change of lentil is way of 

farming, some part of the blocks has less irrigation coverage and comparatively high land 

available in these blocks which is the best for lentil cultivation (Researcher’s observation). On 

the other side, the actual productivity changing situation of lentil in the district is depicted in 

the table 7.35. 

Table 7.35 Percentage change of lentil productivity and the number of blocks in     

                         each category of change in Uttar Dinajpur District (1995-96 to 2015-16). 

Category 

of Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Very low Negative 3 Raiganj, Hemtabad and Itahar 

Low <15 2 Chopra and Kaliaganj 

Medium 15-30 1 Islampur 

High 30-45 1 Karandighi 

Very high >45 2 Goalpokher-I and Goalpokher-II 

Source: Compiled by the researcher. 

 

The very low zone is confined to three blocks namely Raiganj (-48.53 per cent), Hemtabad 

(-9.23 per cent) and Itahar (-13.43 per cent) in the district (table 7.33). This zone lies in southern 

part of the district (figure 7.10-F). But low change of productivity zone lies in northern 

(Chopra) part and the south-eastern (Kaliaganj) part of the district with change index range 

below 15 per cent. Change index of medium productivity ranges between 15-30 per cent and 

is confined in one block namely Islampur (19.74 per cent). This zone lies in northern part of 

the district (figure 7.10-F). High and very high change of productivity zone are confined to 

three blocks namely Karandighi, Goalpokher-I and Goalpokher-II with change index 31.01, 
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122.78 and 98.74 per cent respectively. This zone lies in the central (Karandighi) part and the 

northern (Goalpokher-I and Goalpokher-II) part of the district. The causes of high and very 

high productivity per hectare are the usage of a huge amount of chemical fertilizer, HYV seeds 

and many other situations preferable for lentil cultivation.  

 

7.1.2.7 Production and productivity of jute 

Jute is the second most important vegetable fiber after cotton due to its versatility. Not only is 

that, it is a natural, long and soft vegetable fiber with golden silky shines, also termed as “The 

Golden Fiber”. But the production of jute has declined day-to-day in the district. Total 

production of jute had 830.17 hundred metric tonnes in 1995-96 and it has decreased to 816.78 

hundred metric tonnes in 2015-16. On the other hand, average jute productivity per hectare had 

1,418 kg/hectare in the year 1995-96 and it has been increased 2,293 kg/hectare in 2015-16. 

The overall situation of production and productivity pattern are discussed in the table 7.36. 

Table 7.36 Block-wise production and productivity of jute in Uttar Dinajpur District (1995-96 to 2015-16) 

(Production ’00 mt and productivity kg/ha) 

Name of the C.D. 

Blocks 

Years Change 1995-96 

to 2015-16 (%) 
(base year-1995-96) 

1995-96 2000-01 2005-06 2010-11 2015-16 

Chopra 

 

P1 81.39 118.98 153.43 70.19 56.10 -31.07 

P2 900 936 1948 1727 1586 76.22 

 

Islampur 

P1 69.93 96.67 108.72 100.17 105.69 51.13 

P2 1080 1170 1975 2157 2314 114.25 

 

Goalpokher-I 

P1 53.71 76.64 105.71 98.48 112.16 125.58 

P2 1260 1638 2146 1737 2083 65.31 

Goalpokher-II P1 117.41 86.25 869.23 93.73 64.64 -44.94 

P2 1440 1494 1853 2213 2142 43.37 

 

Karandighi 

P1 162.90 35.83 258.40 153.30 212.96 30.73 

P2 1980 1764 2704 2803 2704 36.56 

 

Raiganj 

P1 104.40 175.68 206.06 217.63 187.27 79.37 

P2 1440 1746 2153 2524 2373 64.79 

 

Hemtabad 

P1 74.82 38.91 55.39 63.78 65.23 -12.81 

P2 1440 1602 2216 2160 2369 64.51 

 

Kaliaganj 

P1 60.30 46.54 52.53 103.32 108.85 80.51 

P2 1260 1170 2070 2817 2747 118.01 

 

Itahar 

P1 105.30 147.90 133.64 115.20 127.70 21.27 

P2 1980 1638 1998 2724 2315 16.91 

Uttar 

Dinajpur 

P1 830.17 823.44 1157.80 1015.72 816.78 -1.61 

P2 1418 1462 2119 2318 2293 61.70 

All figures are in rounded form of productivity kg/ha 

P1 denotes total production and P2 denotes productivity in kg/ha 

Source: i. District Statistical Hand Book, Bureau of Applied Economics & Statistics, 

                                        Government of West Bengal 

                                   ii. Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur 

                                  iii. Compiled by the researcher. 

 

The overall situation of production of jute has increased except in 2000-01 and 2015-16. 

But productivity of jute also normally increased for the study period except in 2015-16 (table 
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7.36). Block-wise highest jute production is found in Karandighi Block (162.90 hundred metric 

tonnes) and lowest in Goalpokher-I (53.71 hundred metric tonnes) in 1995-96. But in 2005-06, 

it was found also in Karandighi Block (258.40 hundred metric tonnes) and lowest in Kaliaganj 

Block (52.53 hundred metric tonnes). In 2015-16, the highest jute production was in 

Karandighi Block (212.96 hundred metric tonnes) and lowest in Chopra Block (56.10 hundred 

metric tonnes) in the study area. Production of jute in the district was 823.44 hundred metric 

tonnes in 2000-01 and it has increased to 1,157.80 hundred metric tonnes in 2005-06. In 2010-

11, total production of jute once again decreased to 816.78 hundred metric tonnes in 2015-16. 

Block-wise highest productivity is found in two blocks namely Karandighi and Itahar with 

1,980 kg/hectare in 1995-96. But in the year 2005-06, it was found in Karandighi and 

Goalpokher Block with 2,704 kg/hectare and 1853 kg/hectare respectively. The highest 

productivity of jute is found also in Karandighi Block (2,704 kg/ha) and lowest in Chopra 

Block (1586 kg/ha) in 2015-16 of the district. Total productivity rate was 1,418 kg/hectare in 

1995-96 and it was 1462 kg/hectare in 2000-01. Then it once again increased 2,119 kg/hectare 

in 2005-06 to 2,318 kg/hectare in 2010-11. But in 2015-16, total productivity of jute has 

decreased to 2,293 kg/hectare 2,293 kg/hectare in the district. To understand the level of actual 

production of jute, the data were categorized and findings are represented in the table 7.37. 

Table 7.37 Percentage change of jute production and number of blocks in each  

                  category of change in Uttar Dinajpur District (1995-96 to 2015-16). 

Category 

of Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Very low Negative 3 Chopra, Goalpokher-II and 

Hemtabad 

Low <40 2 Karandighi and Itahar 

Medium 40-80 2 Islampur and Raiganj 

High 80-120 1 Kaliaganj 

Very high >120 1 Goalpokher-I 

Source: Compiled by the researcher. 

 

In the district, negative change is found in three blocks namely Chopra (-31.07 per cent), 

Goalpokher-II (-44.94 per cent) and Hemtabad (-12.81 per cent). This zone lies in northern 

(Chopra), Central (Goalpokher-II) and Hemtabad (south-eastern) part of the district. This 

category is far below the district average (-1.61 per cent). The causes of very low changes in 

jute are shortage of labour at peak periods, high disease infestation, and lack of retting water 

and weed problem, inadequate supply of quality fertilizers and high cost of production and low 

price of jute. But low change of jute production is confined in two blocks namely Karandighi 

(30.73 per cent) and Itahar (21.27 per cent). Medium production zone ranges between 40-80 

per cent and is confined in two blocks namely Islampur (51.13 per cent) and Raiganj (79.37 
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per cent). This zone lies in northern (Islampur) and southern (Raiganj) part of the district (figure 

7.9-G). Kaliaganj and Goalpokher-I Blocks are confined in high and very high zone with 80.51 

per cent and 125.58 per cent respectively. The causes of high and very high production of jute 

for the study are increasing demand for jute materials day by day. As per the demand of jute 

materials, the price of raw jute increases. So, farmers are interested in sowing jute production. 

As discussed earlier, the overall situation of jute is good in the district in comparison to the 

other districts of West Bengal. It has positive growth in all blocks in the district for the study 

period. Better conceptions of jute position, the actual change of jute productivity are considered 

in the table 7.38. 

Table 7.38 Percentage change of jute productivity and number of blocks in each  

                 category of change in Uttar Dinajpur District (1995-96 to 2015-16). 

Category 

of Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Very low <20 1 Itahar 

Low 20-40 1 Karandighi 

Medium 40-60 1 Goalpokher-II 

High 60-80 4 Chopra, Goalpokher-I, Raiganj 

and Hemtabad 

Very high >80 2 Islampur and Kaliaganj 

Source: Compiled by the researcher. 

 

In the study area, the very low productivity of jute is limited to one block namely Itahar 

(16.91 per cent) with a change index value below 20 per cent. This zone lies in southern part 

of the district (figure 7.10-G). Low zone also is observed in one block namely Karandighi 

(36.56 per cent). Causes of very low productivity of jute are shortage of proper irrigation 

system and labour shortage at the time of weeding. Not only is that, but medium productivity 

zone is also observed in one block namely Goalpokher-II (43.37 per cent) in the district. This 

zone lies in the northern part of the district (figure 7.10-G). Blocks having high productivity 

are namely Chopra (76.22 per cent), Goalpokher-I (65.31 per cent), Raiganj (64.79 per cent) 

and Hemtabad (64.51 per cent). This zone lies in northern and southern part of the district. But 

very high productivity zone is observed in rest two blocks namely Islampur (114.25 per cent) 

and Kaliaganj (118.01 per cent) in the district. The causes of high and very high productivity 

are irrigation modernization in these blocks, available credit facilities from the local bank, use 

of huge rate chemical fertilizers and pesticides per hectare.  
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per cent). This zone lies in northern (Islampur) and southern (Raiganj) part of the district (figure 

7.9-G). Kaliaganj and Goalpokher-I Blocks are confined in high and very high zone with 80.51 

per cent and 125.58 per cent respectively. The causes of high and very high production of jute 

for the study are increasing demand for jute materials day by day. As per the demand of jute 

materials, the price of raw jute increases. So, farmers are interested in sowing jute production. 

As discussed earlier, the overall situation of jute is good in the district in comparison to the 

other districts of West Bengal. It has positive growth in all blocks in the district for the study 

period. Better conceptions of jute position, the actual change of jute productivity are considered 

in the table 7.38. 

Table 7.38 Percentage change of jute productivity and number of blocks in each  

                 category of change in Uttar Dinajpur District (1995-96 to 2015-16). 

Category 

of Change 

Change Index 

(%) 

No. of C.D. 

Blocks 

Name of the C.D. Blocks 

Very low <20 1 Itahar 

Low 20-40 1 Karandighi 

Medium 40-60 1 Goalpokher-II 

High 60-80 4 Chopra, Goalpokher-I, Raiganj 

and Hemtabad 

Very high >80 2 Islampur and Kaliaganj 

Source: Compiled by the researcher. 

 

In the study area, the very low productivity of jute is limited to one block namely Itahar 

(16.91 per cent) with a change index value below 20 per cent. This zone lies in southern part 

of the district (figure 7.10-G). Low zone also is observed in one block namely Karandighi 

(36.56 per cent). Causes of very low productivity of jute are shortage of proper irrigation 

system and labour shortage at the time of weeding. Not only is that, but medium productivity 

zone is also observed in one block namely Goalpokher-II (43.37 per cent) in the district. This 

zone lies in the northern part of the district (figure 7.10-G). Blocks having high productivity 

are namely Chopra (76.22 per cent), Goalpokher-I (65.31 per cent), Raiganj (64.79 per cent) 

and Hemtabad (64.51 per cent). This zone lies in northern and southern part of the district. But 

very high productivity zone is observed in rest two blocks namely Islampur (114.25 per cent) 

and Kaliaganj (118.01 per cent) in the district. The causes of high and very high productivity 

are irrigation modernization in these blocks, available credit facilities from the local bank, use 

of huge rate chemical fertilizers and pesticides per hectare.  
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7.1.2.8 Production and productivity of tea 

Tea is more than just a popular cold-weather beverage. In the district, mainly two types of tea 

are sown namely; black tea and herbal tea. The production and productivity of tea are shown 

in the table 7.39. 

Table 7.39 Production and productivity of tea in Uttar Dinajpur District (1995-96 to 2015-16) 

(Production ’00 mt and productivity kg/ha) 

 

Uttar 

Dinajpur 

Year Change 1995-96 

to 2015-16 (%) 
(base year-2010-11)

  

2010-11 2011-12 2012-13 2013-14 2014-15 2015-16 

Production 6.50 7.00 7.00 9.00 10.00 10.00 53.84 

Productivity 2143 2233 2532 2250 2303 2342 9.28 

Source: i. District Statistical Hand Book, Bureau of Applied Economics & Statistics, 

                                        Government of West Bengal 
                                   ii. Office of the Principal Agricultural Officer, Karnojora, Uttar Dinajpur 

                                  iii. Compiled by the researcher. 

 

Total production of tea had 6.50 hundred metric tonnes in 2010-11 and it has increased to 

10.00 hundred metric tonnes in 2015-16. On the other hand, average tea productivity per 

hectare had 2,143 kg/hectare in the year 1995-96 and it has been increased 2,342 kg/hectare in 

2015-16. Total 53.84 per cent production is increased over the 6 years and productivity 

increased by 9.28 per cent.   

 

7.1.2.9 Agriculture region based on Weaver’s Multi-element or Statistical technique 

The regional approach is of fundamental importance in the study of agriculture in geography. 

With an analysis of regional variations of farm practices and interpretation of the changing 

pattern of the agricultural region. In the study, Weaver’s agricultural region technique (multi-

element or statistical technique) has been used for agriculture crop variation which is a simple 

and convenient method of finding out of the combination of crops, having a significant share 

in the total cropped area. This technique is a development over the experimental of the 

agricultural regionalization (Singh and Dhillon, 2005). Block-wise different crop (dominating 

crops) area in percentage showing in the table 40 (Appendix VIIa). Hypothetical monoculture 

area is the theoretical percentage share of a crop is 100 per cent and five crop combination it is 

20 per cent for each and so on. It may be expressed as:     

                                                                        𝝈𝟐 = ∑(𝒙𝒊 −  �̅�)𝟐 /𝑵 

                                                                                          Where,   𝑋 ̅ = theoretical percentage, 

                                                                                                                        𝑥𝑖 = actual percentage,  

                                                                                                          N = number of crops.  
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Table 7.41 Crop combinational value of different crops in Uttar Dinajpur District, 2018 

Name of the 

C.D. Blocks 

1st crop 2nd crop 3rd crop 4th crop 5th crop 6th crop 

Paddy (P) Wheat (W) Maize (M) Jute (J) Potato (P) Mustard (Mu) 

Chopra 1252.45 1135.03 772.99 562.76 490.71 451.02 

Islampur 2272.42 505.47 361.49 279.89 233.75 258.08 

Goalpokher-I 2151.10 721.72 552.35 393.57 332.35 277.34 

Goalpokher-II 1774.09 705.95 588.16 467.21 407.55 340.54 

Karandighi 2329.02 664.71 514.50 323.54 309.45 268.38 

Raiganj 1709.82 814.37 684.42 488.26 441.16 364.55 

Hemtabad 650.25 953.91 1114.35 889.55 773.72 657.89 

Kaliaganj 1083.72 1078.54 951.41 721.44 621.83 519.68 

Itahar 1371.96 940.96 -- 493.33 469.24 405.41 

Source: i. Office of the Deputy Director of Agriculture (Administration), Uttar Dinajpur 

                               ii. Data compiled by the researcher depend on District Statistical Hand Book, Uttar Dinajpur. 

 

From table 7.41 and figure 7.11 it is observed that only one block namely Hemtabad under 

monocrop (paddy dominating) and Islampur block under 5th crop dominating (potato 

dominating). Because Hemtabad block’s agricultural land is the low land type where irrigation 

water in the summer season stays one and half of one week and suitable soil. Rest 7 blocks 

namely Chopra, Goalpokher-I, Goalpokher-II, Karandighi, Raiganj, Kaliaganj and Itahar under 

6th crop dominating (mustard). In these blocks, mustard is an additional crop which is sowings 

before the rabi paddy.  

 

Figure 7.11 Agricultural region of Uttar Dinajpur District based on Weaver’s 

                                        Multi-element or Statistical Technique. 
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7.1.3 Farm size and cropping pattern 

A farm is an area of land that is committed principally to agricultural processes and the 

principal purpose of producing cereal and other crops; it is the basic facility in food production. 

The relationship between farm size and cropping pattern has been intensely inverse in Uttar 

Dinajpur District. The average landholding farm size of households has shrunk marginally from 

0.95 hectares in 1995-96, to 0.88 hectares in 2011-12 (District Statistical Hand Book, Uttar 

Dinajpur, 1995 and 2011). Rapidly increasing population in the district is the main cause of 

fragmenting a plot into two or more plots. So, the sizes of most farms are small and marginal. 

But it has been observed in the time of field survey that the productivity rate of different crops 

is high in small and marginal farm size households. In the district, the problem of the small 

farm is not one of providing enough food, but of getting an income comparable with that 

obtainable in other parts of the economy. The incomes of small farmers in the last 30 years 

have fallen below the incomes of those employed in the industry. It is a fact that farm size 

influences the type of farming practice. In the district, occupiers of a hectare or less are rarely 

able to buy their food and have to use all their land for growing food crops. They are incapable 

to spare land for cash crops or fodder crops. On big farms, however, farmers can get a good 

income even with enterprises with a comparatively low net return per hectare, such as cereals. 

On small farms, labour inputs and crop yields are high; both decline as farm size increases. 

Output per capita, however, is low on small farms and increases with size. On the basis of data, 

farm size is divided into five board categories, like; marginal (<1.0 hectares), small (1.0-2.0 

hectares), semi-medium (2.0-4.0 hectares), medium (4.0-10.0 hectares) and large class (>10.0 

hectares). A clear picture of farm size and no. of holdings is depicted in the table 7.42. 

Table 7.42 Farm size wise its holdings and area of holdings in Uttar Dinajpur District  

                                        (Classes as per Census of India) (1995-96 to 2011-12). 

 (Area in hectare) 
Farm 

size (ha) 
1995-96 2005-06 2000-01 2011-12 Change in % (1995-

96 to 2011-12) 

No. of 

holdings 

Area of 

holdings 

No. of 

holdings 

Area of 

holdings 

No. of 

holdings 

Area of 

holding 

No. of 

holdings 

Area of 

holdings 

No. of 

holdings 

Area of 

holdings 

<1.0 1,28,156 83,264 2,19,312 1,18,378 2,07,906 1,23,540 2,21,027 1,20,067 72.46 44.20 

1.0-2.0 75,005 60,822 50,047 81,833 42,753 77,828 49,163 79,478 -34.45 30.67 

2.0-4.0 21,592 55,137 13,660 38,341 13,110 39,165 15,139 40,896 -29.66 -25.82 

4.0-10.0 3,787 17,308 1,086 5,233 1,613 8,010 593 2,801 -84.34 -83.81 

>10.0 46 626 71 8,685 74 5,140 60 8,565 30.43 36.58 

Uttar 

Dinajpur 

2,28,586 2,17,157 2,84,176 2,52,470 2,65,456 2,53,783 2,85,982 2,51,807 25.11 15.95 

Source: i. Office of the Principal Agricultural officer, Government of West Bengal, 

                                      Karnojora, Uttar Dinajpur 

                                     ii. District Statistical Hand Book, Bureau of Applied Economics & Statistics, 

                                         Government of West Bengal, Kolkata. 
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Table 7.42 presents farm size-wise pattern of distribution of no. of holdings and their area 

holding obtained from data provided by the Principal Agricultural Officer, Karnojora, Uttar 

Dinajpur and Office of the Bureau of Applied Economics and Statistics, Government of West 

Bengal. In 1995-96, the marginal average size of holdings has been largely due to the higher 

concentration of households within the marginal size class in the land distribution. But only 46 

land holdings are in large size farms i.e. above 1.60 hectares in the district. About 56.06 per 

cent of holdings in the marginal class is caused by the land reforms as implemented in the 

district and huge population pressure as well as fragmentation of land by hereditary. As per 

2011-12, a total of 2,21,027 landholdings have less than 1.0 hectares of land in the district. But 

only 60 land holdings in the whole district have above 10.0 hectares size of farm. On the other 

hand, marginal land holdings (<1.0 hectares) cover a total area of 83,264 hectares, semi-

medium (2.0-4.0 hectares) covers a total area of 55,137 hectares and large (>10.0 hectares) 

farm size bears a total area of 626 hectares of land. But in 2011-12, the picture of area holdings 

has changed. The picture in the marginal land holdings is 1,20,067 hectares covered by 

2,21,027 landholdings; 40,896 hectares is covered by semi-medium class (2.0-4.0 hectares) 

and 855 hectares covered by the large size holdings (>10.0 hectares) in the district. Percentage 

of positive change picture is confined to two groups i.e. marginal and large farm size and the 

rest three group’s namely small, semi-medium and medium class have a negative change in 

1995-96 but in 2011-12, change picture has been inversed. Area of holdings has a positive 

change in percentage as is observed in three groups’ i.e. marginal, small and large size of the 

farm which is above the district average. Low or negative change is found in the two-class 

group i.e. semi-medium and medium size of farm.  

Table 7.43 Percentage distribution of land holdings and area of holdings (1995-96 to 2011-12). 

 (No. of holdings and area of holding in %) 

Size of 

class 

Farm 

area 

(ha) 

1995-96 2000-01 2005-06 2011-12 

No. of 

holdings 

Area of 

holdings 

No. of 

holdings 

Area of 

holdings 

No. of 

holdings 

Area of 

holdings 

No. of 

holdings 

Area of 

holdings 

Marginal <1 56.06 38.34 78.32 48.67 77.17 46.88 77.29 47.68 

Small 1-2 32.81 28.00 16.10 30.66 17.61 32.41 17.19 31.56 

Semi-
medium 

2-4 9.44 25.39 4.93 15.43 4.80 15.18 5.29 16.24 

Medium 4-10 1.65 7.97 0.60 3.15 0.38 2.07 0.21 1.11 

Large >10 0.02 0.29 0.02 2.02 0.02 3.44 0.02 3.40 

Source: As in table 7.41 

 

Table 7.43 and figure 7.12 & 7.13 present the distribution of landholdings in provisions of 

a percentage of the total holdings and area owned and altered size classes as defined. As 

discussed earlier most of the landholders in Uttar Dinajpur District have been concentrated 

within the marginal group and the share of this group has increased dramatically from 56.06 
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per cent in 1995-96 to 77.29 per cent in 2011-12. The causes of the increase of marginal 

landholders for the study period are family fragmentation, purchase of land from other 

landholders, fewer labours and many others. The percentage share of land area in marginal size 

class has also increased at different rates. In the district 38.34 per cent area of marginal holdings 

was in 1995-96 and it increased to 47.68 per cent in 2011-12. But only a negligible percentage 

(0.02 per cent) of landholdings within the large group was in 1995-96 and the share of this 

group is the same in 2011-12. On the other hand, the share of land area in a large group of 

landholdings has increased from 0.29 per cent in 1995-96 to 0.34 per cent in 2011-12 in the 

study period. The causes of the increase large class are small farmers who have sold their land, 

change of work pattern of marginal and small farmers, etc. But it is true that many times 

marginal and small areas of land are not suitable for cultivating by the tractor and power tiller. 

So, animal-driven force and manpower are usually used in agricultural fields. Not only that, 

the farm size decides the degree of risk that a farm operator may bear, i.e. larger the size of the 

farm, greater the capacity of the farmer to take the risk and vice versa. This is turn would affect 

the extent of specialization and also the quantity of equipment and power to be used. Moreover, 

land size is linked with the pressure of population, the economic requirements and the fertility 

of the land. 

    
Figure 7.12 Percentage distribution of landholding and area of operational holdings among  

                     the different class in Uttar Dinajpur (1995-96). 

   
Figure 7.13 Percentage distribution of landholding and area of operational holdings among  

                      the different class in Uttar Dinajpur (2011-12). 
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7.1.3.1 Cropping pattern 

In the district, overall cropping pattern, food crops occupy 3,741.11 thousand hectares which 

are about 74.73 per cent of the total cropped area during 2015-16. Paddy is the leading crop 

followed by wheat. Other food grain crops occupy a small proportion of the area. Amongst 

non-food crops, groundnut and fodder occupy the dominant place. Other non-food crops are 

insignificant in the cropping pattern of the study area. On the contrary, cash crops constitute 

only a negligible percentage of the cropped area. The fundamental inferiority owes mainly to 

the limitations of rainfall and soil, and secondly, exasperation with the economic and cultural 

variables. Block-wise variations in the cropping pattern are, at the same time, noticeable 

because of spatial differences in the interface between the physical and non-physical 

environment. There are remarkable changes in the cropping pattern of the district during the 

period under investigation. Besides these generalities, spatial variations are depending upon 

the use of HYV seeds, chemical fertilizer use, rainfall and soil conditions, etc. In each and 

every cropping pattern each crop is given its position in terms of percentage in relation to the 

whole cropped area of an areal unit. It may be expressed as:  

 

                                     Cp = (Ca÷N, Cb÷N, Cc÷N,……Ck÷N) x 100 (Singh and Dhilon, 2005) 

                                            Where, Cp represents the cropping pattern 

                                                         Ca, Cb, Cc,……Ck cropped area and a,b,c,….. k in an       

enumeration unit and N is the total cropped area in the same units. 

 

Therefore a detailed analysis of each agronomy crop based on the quinquennial study (1995-

96 to 2015-16) of different main crop’s cropping pattern therein now follows in the table 7.44. 

Table 7.44 Trends of cropping pattern in Uttar Dinajpur District (1995-96 to 2015-16). 
(Percentage of the total cropped area) 

Name of crops Years Change 1995-96 

to 2015-16 (%) 1995-96 2000-01 2005-06 2010-11 2015-16 

Total 

Foodgrain 

69.49 73.59 75.19 74.31 74.73 7.54 

Total Oilseeds 6.90 10.09 8.98 10.44 11.27 63.33 

Total fiber 9.08 13.67 12.78 10.39 5.61 -38.21 

Miscellaneous 3.32 2.64 3.11 4.84 3.78 13.85 

Paddy (Amon 

+boro) 

68.88 62.54 61.92 58.34 59.26 -13.96 

Wheat 6.19 8.33 8.53 8.42 11.90 92.24 

Potato 1.21 1.49 1.87 2.64 4.65 284.29 

Mustard 7.65 7.67 8.00 9.92 7.98 4.31 

Mashkalai 1.20 0.36 0.42 0.39 0.10 -91.67 

Lentil 0.34 0.37 0.20 0.31 0.34 No change 

Linseed 0.59 0.69 0.39 0.14 0.17 -71.19 

Ginger 1.02 0.56 0.74 0.28 0.20 -80.39 
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Gram 0.26 0.38 0.13 0.11 0.04 -84.61 

Jute 8.51 13.11 10.68 10.20 5.47 -35.72 

Source: Compiled by the researcher from the District Statistical Hand Book Data, Bureau of Applied  

                       Economics and Statistics, Government of West Bengal and PAO, Karnojora,       

                       Uttar Dinajpur. 

 

From table 7.44 it is observed that foodgrains crops play a major role in the cropping pattern 

of the district. This is mainly due to their importance both as grains for human beings and straw 

for animals (Singh, 1974). About 69.49 per cent of the cropped area is under food grains (1995-

96) in the district under the study period (cereals and pulses). But it has increased to 74.73 per 

cent of the total cropped area in 2015-16. On the whole, cereals and pulses dominate the 

agricultural landscape of the district. The variation in the major food grains as well as cereals 

crop paddy covers about 68.88 per cent of the total cropped area and 59.26 per cent of the total 

cropped area in 1995-96 and 2015-16 respectively in the district. Most of the paddy in the 

district is grown in the Kharif season. However, in some areas of the district especially where 

artificial water supply is available there some paddy is also taken as a summer crop. The total 

cropping area has changed (negative change) of paddy by about -13.97 per cent over the study 

period. Wheat is ranking second among the most widely grown crop in the district occupying 

an area of about 6.13 per cent in 1995-96 and it has increased to 11.90 per cent in 2015-16. A 

total of 92.24 per cent cropping area of wheat has been changed over the study period in the 

district.  

Oilseeds are very useful in many ways. The oilseeds cultivated in the district on a minor 

scale are mustard and rape seeds, linseed, rabi groundnut, winter til, and sunflower, etc. They 

together occupy about 6.90 per cent of the total cropped area of the district in 1995-96. But in 

2015-16, the cropping area has increased to about 11.27 per cent of the total cropped area. In 

all, a total increase in cropping area under oilseeds is observed during the period under 

investigation because of its commercial value as well as daily demand to the district’s peoples.  

The total fiber cropping pattern in the district has decreased from 1995-96 to 2015-16. It 

was 9.08 per cent in 1995-96 and it decreased to 5.61 per cent in 2015-16 of the total cropped 

area of the district. At last miscellaneous cropping pattern has increased over the study period 

i.e. 3.32 per cent in 1995-96 to 3.78 per cent of the total cropped area in the district. Changes 

in the cropping pattern during the period under investigation are very negligible. In the district, 

the miscellaneous crops include cotton, fruits and vegetables etc. 

The pattern of change in potato is observed in the whole district. The proportion of area 

under potato in the district is 35,610 hectares (4.65 per cent). The potato cropping pattern 

increase during the study period in the district is 284.29 per cent. In 1995-96, total of 1.21 per 
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cent area was in under potato. But it has increased to 4.65 per cent area of the total cropped 

area in 2015-16 and this is mainly due to the increased irrigation facilities in recent years, 

increase in demand of potato day-by-day and suitable price in local and international markets. 

Mustard occupies the third place among the cereal crops (according to 2015-16 record) in 

the district, with 39,960 hectares of total cropped area (accounting to 7.98 per cent). The 

changing pattern of mustard cultivation i.e., increase in cropping area, during the period which 

was 7.65 per cent in 1995-96 to increase 7.98 per cent of the total cropped area in the study 

area. The total net cropping area has been increased for the study period (1995-96 to 2015-16) 

by about 4.31 per cent. 

Lentil is very useful in many ways. This crop is grown during the rabi season. The 

proportion of area under lentil in 1995-96 and 2015-16 is the same i.e. 0.34 per cent of the total 

cropped area. Elsewhere, the proportions are very low and cultivation has diminished in 

importance during the last 20-30 years in the district. 

Ginger is the most negligible crop in the district. The proportion of area under ginger has 

decreased over the study period. It was 1.02 per cent in 1995-96 and it has decreased to 0.20 

per cent in 2015-16 in the district. Total - 80.39 per cent (Negative change) cropping area 

decrease is seen in the total cropped area.  

The proportion area under cropping pattern of mashkalai in the district is 1.20 per cent of 

the total cropped area in 1995-96. But the crop area has decreased to 0.10 per cent in 2015-16 

of the total cropped area in the district due to low demand in the market, per hectare low 

production and high rainfall condition at the time of growing.  

The changes in the linseed cropping area are also noticed in the district and negative change 

is observed. Linseed occupies second place among the pulses crops of the district, with 2,400 

hectares of total cropped area (Amounting to 0.59 per cent) in 1995-96. And it has decreased 

by 0.17 per cent of the total cropped area in 2015-16. Total 71.18 per cent area has decreased 

over the study period i.e. 0.59 per cent in 1995-96 to 0.17 per cent in 2015-16. 

The proportion of area under gram in the district is 1,100 hectares (0.26 per cent) of the total 

cropped area in 1995-96 of the district. And the area of proportion has decreased by 0.04 

(negligible) per cent of the total cropped area in 2015-16 due to local variety seeds and the 

productivity rate per hectare is very low.  

The pattern of change in jute cropping in the district is also observed. The area under jute 

has decreased during the period under investigation and this is mainly due to the lack of 

irrigation facilities in the lower-lying rate of jute in recent years of the district. The proportion 

of area under jute in the district occupies 35,900 hectares (amounting to 8.51 per cent) in 1995-
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96 and it has decreased to 28,075 hectares (amounting 5.48 per cent) of the total cropped area. 

Total 35.72 per cent of jute cropping area is decreased overall in the study period.  

 

7.1.3.2 Difference between agricultural land use and cropping pattern 

Agricultural land is defined as the land area which is either arable, land under temporary 

(annuals) and permanent (perennials) crops, land under gardens and temporarily fallow (table 

7.45). Not only that, the land is essential under replanted of different crops in every year 

(paddy) or a certain time gap (tea plantation) On the other hand, the cropping pattern means 

different crops produce in a particular year on agricultural land (UNFAO). Agricultural land 

use depends on several factors like soil fertility, amount of rainfall and irrigation facility etc. 

But appropriate cropping pattern depends on its nature of the soil (pH, NPK, Sulphur, organic 

carbon, etc.), nature of topography and availability of water supply, location of land for 

cultivation, Supply of chemical fertilizer, subsidy from the Government and awareness of 

farmers about the use of bio-fertilizers etc. (table 7.44). 

 

7.2 Cultivated area 

Basically, the cultivated area includes regular plough land which includes both village and 

fallow lands. In the District, it is reported that in 2000, about 63.47 per cent area was covered 

under net cultivated lands. But in the year 2010, it reached 61.45 per cent (i.e. about 2 per cent 

of cultivated lands are converted to different categories of land). This area is generally fertile 

land which is characterized with two or three crop production within a year. In 2000, block-

wise highest cultivated land is observed in Itahar Block which constitutes 72.11 per cent and 

the lowest is observed in Chopra Block which is about 45.55 per cent of the total geographical 

area (table 7.45). It is a significant matter that, in all blocks cultivated land is decreased from 

the year 2000 to 2010. 

Table 7.45 Block-wise agricultural land use pattern of Uttar Dinajpur District, 2000 

(Area in hectare) 

Name of the 

C.D. Blocks 

Geogra

phical 

area 

Net 

area 

sown 

Cultiv-

able 

area 

Current 

fallow* 

Fallow 

land 

other 

than 

current 

fallow* 

Cultur-

able 

waste 

land 

Land 

under misc. 

tree crops 

& groves 

(Not 

included in 

N.A.S) 

Permanent 

pastures 

and other 

grazing 

land 

Chopra 37,840 22,260 17,273 337 - 608 107.80 13 

Islampur 36,010 26,000 20,020 265 21 816 176 100 

Goalpokher-I 35,641 29,500 24,190 924 - 100 195 50 

Goalpokher-II 32,208 29,076 21,876 738 20 502 112 20 

Karandighi 38,,574 29,061 24,411 243 18 1,009 168 22 

Raiganj 47221 35,200 32,032 1,137 12 140 1,015 - 
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Hemtabad 19,160 16,653 12,616 615 6 - 240 260 

Kaliaganj 31,160 23,360 20,900 208 - 327 122 190 

Itahar 34656 30182 24992 293 4 95 410 175 

Note: all figures are rounded form. 

Source: i. District Statistical Hand Book, Bureau of applied economics & Statistics, 

                                        Karnojora, Uttar Dinajpur-2001 

                                   ii. * Office of the Principal of Agricultural officer, Government of West Bengal, Karnojora, 

                                        Uttar Dinajpur 

 

But the picture is changes in 2010, in this year the highest percentage share of cultivated 

land is observed in Karandighi Block. It constitutes about 67.36 per cent. On the other hand, 

the lowest percentage share of cultivated land is also observed in Chopra Block which 

constitutes about 49.40 per cent (table 7.46). 

Table 7.46 Block-wise Agricultural land use pattern of Uttar Dinajpur District, 2010 

(Area in hectares) 

Name of the 

C.D.  Blocks 

Geograp

-hical 

area 

Net 

area 

sown 

Culti-

vable 

area 

Curre-

nt 

fallow* 

Fallow 

land and 

other 

than 

current 

fallow* 

Cultur

-able 

waste 

land 

Land under 

misc. tree 

crops & 

groves (Not 

included in 

NAS) 

Permanen

t pastures 

and other 

grazing 

land 

Chopra 37,840 22,360 18,695 49 - 190 14 109 

Islampur 36,010 26,000 19,420 3,697 9 3,387 126 - 

Goalpokher-I 35,641 29,500 23,152 - - 340 187 32 

Goalpokher-II 32,208 29,176 20,100 420 16 1,226 132 - 

Karandighi 38,574 29,751 25,984 - 13 1,715 101 15 

Raiganj 47,221 35,200 30,869 62 8 140 579 12 

Hemtabad 19,160 16,653 15,652 - 6 - 190 - 

Kaliaganj 31,160 23,360 18,765 421 - 427 488 10 

Itahar 34,656 30,182 23,418 299 10 101 294 23 

Note: All figures are rounded form. 

Source: i. District Statistical Hand Book, Bureau of applied economics & Statistics, Karnojora, 

                               Uttar Dinajpur 2011 

                          ii. * Office of the Principal of Agricultural officer, Government of West Bengal, Karnojora, 

                               Uttar Dinajpur 

 

7.3 Net area sown 

Net area sown denotes the geographical area of cultivated or sown land throughout an exacting 

area. The ecological factors appear to be significant in determining the extent of net area sown 

in the district under study. The high ratio of land under plough is due to the fertile nature of the 

plainest land and heavy pressure of population and resultantly urgently requiring more land to 

produce more food crops. The pressure of population is so intense that nearly every available 

patch of land is cultivated. The ratio of net sown area to the total area of the district varies 

considerably from block to block, depending mainly upon the surface conditions including the 

fertility of the soil, use of huge amounts of chemical fertilizers and pesticides, availability of 

water for irrigation and mechanization in the agricultural sector. The spaces are located over 

the undulating as well as sloppy surfaces or close to the urban centers the latter of which records 
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a small percentage of land under this category. Blocks situated in the northern part of the district 

and highly residential places namely Chopra, Goalpokher-I and Raiganj record comparatively 

lower percentage of land as under net area sown. 

From table 7.45 and 7.46, it is revealed that there was a fairly speedy deceleration in the 

change of net area sown over point in time. In terms of percentage share of net sown area to 

the reporting area, in 2000, 4 blocks namely Goalpokher-I, Goalpokher-II, Karandighi and 

Itahar have more than 75 per cent of the reporting areas as net sown area. The blocks have more 

than 75 per cent area as the net sown area which is a good sign for agricultural developments 

and one of the most important driving forces for changing the land use pattern in any region.     

On the other side rest 5 blocks namely Chopra, Islampur, Raiganj, Hemtabad and Kaliaganj 

which can be placed as the poorest blocks in terms of cultivable lands as a net sown area in the 

district. The percentage of the reported area, Raiganj Block occupies about 10.25 per cent of 

area as cultivable area and is followed by the Karandighi with 7.79, Goalpokher-I with 7.72 

per cent area under cultivable in the year 2000. But in these two blocks, cultivable land area 

increased by 8.31 per cent and had decreased by 7.40 per cent during 2000 and 2010 

respectively. It is also reported that in these two blocks cultivable area increased under this 

category which is a good sign in terms of agriculturally productive and fertile lands.  

 

7.4 Fallow lands 

Fallow land is land that a farmer kept fallow for a certain period but does not cultivate for one 

or more seasons to permit the field to become more productive another time. The exercise of 

leaving the field’s fallow dates back to primordial times when farmers realized that using soil 

over and over again depleted its nutrients. This category includes all lands which were taken 

out for cultivation and are temporarily out of cultivation for a period not less than one year and 

not more than five years in a region. Generally, fallow lands are two types. Like;  

 

7.4.1 Current fallow 

This group of land consists of cropped areas which are reserved fallow during the present year. 

If any planting area is not cropped in a similar year, it is also treated as current fallow land or 

lands which are lying empty or fallow for a period of less than one year are considered as 

current fallow land. The extent of current fallow land is customarily spread in altered blocks 

of the study area. 

Block-wise percentage share of current fallow indicates that from table 7.45 & 7.46, 

Goalpopker-I with 3.31 per cent land under current fallow was among the highest of vacant 
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land during 2000, but in the year 2010, Islampur with 10.26 per cent land under current fallow 

was among the highest of vacant land and Chopra with 0.13 per cent land under current fallow 

was among the lowest of vacant land during the same period. The remaining four blocks namely 

Goalpokher-II, Raiganj, Kaliaganj and Itahar Blocks fall below 1.40 per cent of land as fallow 

and the overall share of current fallow in Uttar Dinajpur district is reported as 0.82 per cent. It 

is noticed that three blocks namely Goalpokher-I, Karandighi and Hemtabad have no current 

fallow land in the year 2010. 

 

7.4.2 Fallow and other than current fallow 

This includes all types of lands which are taken up for agriculture but are temporarily out of 

agriculture for a period of not less than one year and not exit five years. The causes for keeping 

such lands fallow may be one of the following: Insufficiency money of cultivators, inadequate 

supply of irrigation water, malarial climate condition, silting of canals and rivers, soil erosion 

and un-remunerative nature of farming. Land under fallow land other than current fallow 

clearly indicates serious misuse of available land. As discussed earlier, agriculture in the study 

area is labour oriented activity. In the last few years, the farmers could not cope with their all 

cultivated lands within the short rainy period as well as break of the monsoon. Most of the 

farmers in the district belong to lower income groups and due to the lack of capital farmers are 

powerless to prepare the agricultural land for smooth cultivation. In addition, owing to the 

vagaries of monsoon and its late arrival or abnormally low amount of rainfall in the rainy 

period, therefore lands are also left as a fallow. Not only that, a maximum of the poor class 

lands fail to provide sufficient compensation to the cultivators in view of the price of production 

and the farmers leave such type of lands as uncultivated. Consequently, the lands are absent as 

fallow land for more than one year up to an extreme of 5 years. 

In the block-wise study, it is manifested from the table 7.45 & 7.46, that, there were 3 

blocks namely Islampur, Goalpokher-II and Karandighi, where the percentage share of other 

fallow land was more than 0.05 per cent in 2000 of its geographical area. But this category 

further declined by 0.03 per cent in 2010. Only 3 blocks namely, Chopra, Goalpokher-I and 

Kaliaganj having an area of zero per cent other than fallow land both in the years 2000 and 

2010. In the rest 3 blocks, the percentage share of the other fallow lands is less than 0.03 per 

cent in Raiganj, Hemtabad and Itahar in 2000 and in 2010 its percentage has fallen to less than 

0.02 per cent. 
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7.5 Culturable waste land 

These lands contain land available for agriculture but not taken up for agriculture or abandoned 

after a limited year for one purpose or the other. Such lands may be fallow or covered with 

bushes or jungles which are not put to several uses. They may be evaluated or not assessed and 

may be isolated blocks or surrounded by cultivated holdings. Land one time cultivated but not 

cultivated for the last five years or additional in succession are also involved in this category. 

Culturable waste as the name designates can be reclaimed for agronomic production. It is a fact 

that due to the growth of population on land areas and family partitions of agrarian land, the 

rescue of much of culturable waste has taken place. In course of the extension of agrarian lands 

the extent of culturable waste has been reduced in the study area. Notwithstanding, day-by-day 

extensions and permission of new industries, establishing new settlements have also reduced 

the extent of culturable waste land in the district. Some villages in the district lying over the 

plain areas record very restricted extent of land under this category and the areas with the 

adverse landscape, record a high percentage of lands. As such, it was also observed in course 

of field study, culturable waste land is also variably distributed in different block of the study 

area.  

It is observed in table 7.45 and 7.46, that, the block-wise situation of culturable wasteland 

having the highest percentage share was Karandighi Block with 2.61 per cent in 2000 and this 

percentage increased to 4.44 per cent during 2010. There was only one block namely 

Hemtabad, the percentage share of culturable wasteland is zero (negligible) per cent during 

2000 and 2010. On the other hand, there are 3 blocks namely; Chopra, Islampur and 

Goalpokher-II percentage share of culturable wasteland indicate that 2.11 per cent, 2.25 per 

cent and 1.55 per cent respectively during 2000 in the reporting area. But these 3 blocks the 

percentage share of culturable wasteland declined to 0.50 per cent in Chopra and increased to 

9.40 per cent in Islampur and 3.80 per cent in Goalpokher-II Block in 2000. In the remaining 

4 blocks namely, Goalpokher-I, Raiganj, Kaliaganj and Itahar percentage share of culturable 

wasteland is 0.64 per cent. But in the year 2010, 4 blocks namely Goalpokher-I, Raiganj, 

Kaliaganj and Itahar, 0.67 per cent can be placed as a potent block in terms of culturable 

wastelands of the reporting area.  

 

7.6 Land under misc. tree crops and groves 

Every Cultivable land which is not included in the Net Sown Area (NSA) but is meant for 

specific other agronomic uses. Lands under casuarina trees, thatching grasslands, bamboo 

scrublands and other groves for fuel, etc., but are not involved under orchards as considered 
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under this group. Since long past, there had been a propensity of growing food-bearing or 

timber producing trees either on the public lands or on the separate lands. Fuel wood supply 

was the principal reason behind planting trees on separate lands.  The most suitable place for 

land under miscellaneous tree crops and groves is old planted zones. The zones having 

deficiency of forest and lying over the comparatively natural surface have documented a high 

proportion of land under this group.  

It is evident from table 7.45 and 7.46 that the percentage of shares of land under this category 

with the reporting area, Raiganj has the highest percentage share i.e., 2.15 per cent and Chopra 

has the lowest (negligible) percentage share i.e., 0.28 per cent of the reporting areas during 

2000 while 2 Blocks namely Hemtabad and Itahar covers 1-2 per cent of reporting areas. In the 

remaining 5 Blocks namely Islampur, Goalpokher-I, Goalpokher-II, Karandighi and Kaliaganj 

land under this category is less than 1 per cent. The condition of land under misc. tree crops 

and groves further declined in 2010, highest percentage was recorded in the block Kaliaganj 

(1.57 per cent) and the lowest percentage was recorded in Chopra (0.03 per cent). There is only 

one block namely, Raiganj which has 1-2 per cent of the total block area under this category 

of reporting areas whereas the remaining six Blocks namely Islampur, Goalpokher-I, 

Goalpokher-II, Karandighi,  Hemtabad, and Itahar have less than 1 per cent of land under this 

category. It is clear that, the area covered by this category of land use much low in the year 

2010 than the year 2000 due to the rapid growth of population and growing needs of food 

production. 

 

7.7 Permanent pasture and other grazing lands 

Permanent pastures cover whole grazing lands whether they are permanent pastures and other 

grazing as well as hamlet common grazing lands. This land lies between cultivated land and 

reserved forest land which are not appropriate for cultivation. In the study area, block-wise 

common grazing lands are comprised under this category (permanent pastures & other grazing 

lands). But mono-cropping economy delivers the opportunity of grazing cattle over agricultural 

lands, throughout offseason. Though, degradation of forest area and narrowing of forest area 

along with the escalation of agriculture, pasturing of cattle has become a problem to the 

cultivators. The extent of land under permanent pasture & other grazing land is extremely 

irregular from one block to other blocks in the district. 

From the block-wise study, it is observed from table 7.45 & 7.46, that situation of land under 

permanent pasture and other grazing land is having the highest percentage share followed by 

Hemtabad Block with 1.26 per cent in the year 2000 and these percentage decreased to zero 
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per cent in the year 2010. Rest 7 blocks namely, Chopra, Islampur, Goalpokher-I, Goalpokher-

II, Karandighi, Kaliaganj and Itahar covers less than 1 per cent of reporting areas whereas 

remaining 1 block namely Raiganj has zero per cent of land under this category in 2000. On 

the other side, the condition has further declined under this category in the year 2010. The 

highest percentage was recorded in Chopra Block (0.19 per cent) and other 5 blocks namely; 

Goalpokher-I, Karandighi, Raiganj, Kaliaganj and Itahar having the negligible percentage 

share under this category. The remaining 2 blocks namely; Islampur and Goalpokher-II have 

zero per cent of land under this category of the reporting areas. This low percentage is mainly 

due to the reclamation of such areas and being converted to the cultivation area.  

 

7.8 Trend of changes in agricultural land use 

The changes occurred with time in above mention land use classification of a particular area or 

region is known as changing land use pattern. Land use is an important aspect of geographical 

studies, particularly relevant to agricultural geography. Land use survey has become the 

spearhead for the advancement of geography onto the applied sciences. Maps of land use have 

become recognized as essential tools of agricultural development as well as regional planning 

(Jana et al, 1997). Study of the trend of changes in agricultural land use scenario in Uttar 

Dinajpur District and the analysis of land use classification from 1992 to 2016 (25 years) are 

discussed in the table 7.47 (Appendix VIIb). 

It is observed from table 7.46 that, in Uttar Dinajpur District during 1992, about 83.92 per 

cent of the area is covered under the net sown area. On the other hand, in 2000 the net sown 

area increased to 83.38 per cent (figure 7.14). But in the year 2016, this percentage further 

increased to 88.27 per cent (figure 7.15) i.e. the land under net area sown was 262.26 thousand 

hectares during 1992 and 260.54 thousand hectares during 2000 while it is reported to be 

275.84 thousand hectares in the year 2016. Net 13.58 thousand hectares of net area sown is 

increased due to permanent pasture and other grazing land and land under misc. tree crops are 

converted to the net sown area over the study period. 

But the share of current fallow in the study area was 1.85 per cent in 1992 of the total 

geographical area which further decreased to 0.10 per cent in 2016; the total current fallow 

lands in Uttar Dinajpur District in 1992 was 5.78 thousand hectares area and it has been 

increased to 6.08 thousand hectares in 2000. But it has been decreased to 0.32 thousand hectares 

in 2016. Causes of decreased are mainly due to the conversion of this land to the cropped area 

and settlement area. Total 5.46 thousand hectares of current fallow land decreased over the 

study period. On the other side, total fallow land other than current fallow land was 0.89 
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thousand hectares which was 0.28 per cent of the geographical area in 1992 and there is a 

negligible decline in this particular land type to the total geographical area i.e. the land under 

fallow and other than fallow was 0.01 thousand hectares (0.003 per cent) in 2000 (figure 7.14) 

while it is reported to be 0.09 thousand hectares in the year 2016 (figure 7.15). 

From the study, it is observed that the culturable wasteland in Uttar Dinajpur District is only 

0.65 per cent of the reporting area in 1992 which is far below the national average (4.60 per 

cent) and the state average i.e. 3.17 percentage. But the condition of culturable wasteland 

further increased to 0.77 per cent in 2000 and in 2016, it has decreased to 0.07 per cent  of the 

reporting area in Uttar Dinajpur District (i.e., 2.04 thousand hectares in 1992, 2.43 thousand 

hectares in 2000 and it has decreased to 0.22 thousand hectares in 2016). This category of land 

total decreased by 1.82 thousand hectares over the study period due to pressure of population 

and conversion of this type of land into cultivated land (Researcher’s observation).  

In the year 1992 land under miscellaneous tree crops and groves is only 2.15 thousand 

hectares (0.69 per cent) of the reporting area. But this category further decreased from 2.15 to 

2.12 thousand hectares (0.67 per cent) of the reporting area in 2000 (figure 7.14). But it has 

decreased to 1.98 thousand hectares which constitute 0.63 per cent (figure 7.15). This type of 

land very negligibly declined over the study period i.e. 0.17 thousand hectares. 

 

Figure 7.14 Agricultural land use map in Uttar Dinajpur, 2000 
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Figure 7.15 Agricultural land use map in Uttar Dinajpur, 2016 

 

The percentage share of permanent pasture and other grazing land was 0.96 thousand 

hectares in 1992 which is 0.30 per cent of the total geographical area. But in 2000, it has 

decreased to 0.88 thousand hectares and once again it has decreased to 0.02 thousand hectares 

during 2016 which is 0.006 per cent (negligible per cent) of the total geographical area of the 

district. So, the farmers of the district are facing various difficulties for the grazing of their 

cattle.  

In this situation, farmers are using barren lands, cultivable wastelands, fallow and other than 

fallow lands and land under miscellaneous tree crops & groves for grazing purposes. Not only 

that, sometimes net area sown is also used for grazing purposes mainly for the period after the 

harvest of paddy and other important crops. Block-wise present land use scenario (2018) in the 

district and mouza wise sampled (plot to plot land use) maps are considered in figure 7.16. 
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Figure 7.16 Mouza-wise land use map of Uttar Dinajpur District, 2018 
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7.9 Conclusion  

On the basis of the above discussion, it may be concluded that there has been a substantial 

increase in the area of principal crops in Uttar Dinajpur District. However, the increase in the 

production of crops was more pronounced in the study period. There was spectacular growth 

in potato production in the period 2015-16 mainly due to the introduction of the best pesticides 

and weather situations favorable for potato. Paddy production also increased during the period 

2005-06 but the increase experienced a setback during the period 2010-11. Not only that, there 

was a spectacular decrease in mashkalai production during 1996 to 2015-16. Wheat production 

increased during the period 1995-96 to 2015-16.  

An increase in production of paddy, wheat and potato is due to an increase in crop area as 

well as productivity per hectare, whereas the increase of production of other principal crops 

was only due to an increase in productivity. It is also worth pointing out that the productivities 

of almost major principal crop categories were comparatively higher during 2015-16 than the 

year 1995-96. 

In the last few decades district farming results in different new technologies. New 

technologies create new cultures. Under the various improved techniques and agro-climatic 

conditions, the area is bound to develop a number of crops during different seasons to feed the 

increased population. In this new information age of green revolutions man himself creates 

employment permanently, seasonally and occasionally as largest sector of economy in the 

study area.  

On the other hand, it is clear that the fragmentation of landholding due to increase in 

population, soil erosion, expansion of infrastructural facilities, and urbanization processes on 

one hand and lack of proper planning and policy which addressed the local problems leads to 

a decrease in agricultural land use in Uttar Dinajpur District. To redress this problem, locally 

suited policy and planning are required. While formulation the policy and planning it should 

be kept in mind that the carrying capacity of land should be maintained for proper utilization 

of land, proper planning measurement and evaluation of the capability of land of the district. 

Planning means the land has to be graded according to its productivity for raising the most 

suitable crops in consideration with availability of moisture, socio-economic and cultural 

factors as well as the availability of labour forces because the prevailing situation in the district 

does not permit the large scale mechanization of farming. But it is the right time for recovering 

a new technological base for future plans of work to get multiple cropping under suitable agro-

climatic conditions and applying organic fertilizers in the study area. 
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CHAPTER – 8 

 

IMPACT OF CHANGES IN AGRICULTURAL LAND USE 

 

8.0 Introduction 

The present chapter deals with the impact of changes in agricultural land use scenario of Uttar 

Dinajpur District. As the different socio-economic problems connected to agriculture are so 

closely inter-linked and characteristics of all parts of the country that possible to suggest any 

single plan for their solution. Even today when the district is being rapidly industrialized and 

increasing of population nevertheless, agriculture is the backbone of the district. For this 

reason, till now more than 65 per cent of the total population is engaged in the agricultural 

sector. The problems relating to land use change vary from one place to another place and also 

in command of their enormity. Not only that, there are many problems in agricultural farm 

families but overall upliftment increased of the farmers day to day. In the district, agricultural 

inputs development is staring. Because, improvement of irrigation supply, available supply of 

chemical fertilizers, HYV seeds, pesticides in the local market, rural transport facility and 

banking loaning system is being progressed. In the time of field observation, per capita income, 

change yield most of the crops, level of education are increased than the past day and 

agricultural unemployment increased for modernization in agriculture. In the district, per capita 

annual income of farmer’s families is Rs. 16,914, about 81.58 per cent of the total farmers 

family members are literate, yield rate of different crops are increased within the 17 years 

(2000-2017) i.e. paddy increased per hectare 16.91 per cent, wheat 54.96 per cent, maize 47.43 

per cent, potato 28.78 per cent and jute 19.43 per cent in one hand. On the other hand, 

agricultural unemployment increased to 89.99 per cent from the year 1991 to 2011 and 

fragmented the land for changes in agricultural land use. The main objective of this chapter is 

to study changes in agricultural land use impact observed in per capita income, level of 

education in the agricultural sector, change in yield rate, agricultural unemployment and 

change of land ownership. The impact of changes in agricultural land use in the district is 

discussed on the basis of primary household survey data (agricultural families). 

 

8.1 Per capita income 

Per Capita Income (PCI) measures the average income earned per person in a given area in a 

specified year. To study the economic position of the agricultural family, it is requisite to have 

some important elementary knowledge about its income. Per capita income is often used to 
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determine a district’s as well as the country’s standard of living of the people. It helps to 

determine a district’s development status and it is one of the three methods for calculating the 

Human Development Index (HDI) of a country. Not only that, it is true that a privileged per 

capita income represents a higher purchasing power of farmers, as members of the agricultural 

family have extra money to expand. This is practical in investment. Even though per capita 

income is essential, it is only helpful when there are a comparatively low number of very high 

earners in the agricultural society. In the district, most of the farmers are marginal and small. 

So, their income from the agricultural sectors is limited. The status of agricultural family 

members depends on the per capita income of the farmers. So, they are engaged in different 

substitute fields for family income. To measure their economic condition as well as per capita 

income it is inevitable that one should know how much is their earning and how much they 

spend. A farm household earns its income from various sources. Different income sources are 

income from agriculture, income from livestock, income from wages and salary, income from 

nonfarm business etc. (Ranganathan, 2013). But the present study has analysed the income of 

the farmer’s households from the cultivation sources. This is the income a household earns 

from the cultivation of various crops. These could be seasonal crops or annual crops. Also some 

of these will be food crops, a part of which could be used for own consumption of the 

household. In this reference, a few data about their per capita incomes have been collected here. 

All the income groups have been shown in the table 8.1 and it may be divided into five major 

income groups.  

Table 8.1 Block-wise average per capita income of sample farmer families from agricultural  

                  sources of Uttar Dinajpur, 2017 

 

Name of the 

C.D. Blocks 

 

Survey 

Households 

 

Total 

Earning 

Members 

Average 

Income of 

Earning 

Members 

Family Income (Rs. in ’000) from 

Agricultural Sectors 

 (Per Annum) 

Per 

Capita 

Income 

(Rs.)/ 

annum 
 

<40 

 

40-60 

 

60-80 

 

80-100 

 

>100 

Chopra 40 57 64,950 6 14 12 5 3 16,983 

Islampur 40 53 58,540 5 9 10 8 8 13,851 

Goalpokher-I 40 49 78,580 2 4 14 11 9 16,656 

Goalpokher-II 40 54 69,750 3 5 9 16 7 17,121 

Karandighi 40 55 70,125 4 3 7 11 15 16,991 

Raiganj 40 49 72,305 5 6 10 14 5 17,034 

Hemtabad 40 50 77,560 3 7 8 12 10 17,628 

Kaliaganj 40 47 73,965 2 6 13 10 9 16,714 

Itahar 40 51 74,280 5 4 9 12 10 19,037 

Uttar 

Dinajpur 

360 465 71,111 35 58 92 99 76 16,914 

Source: Based on a household survey of 360 respondents and compiled by the researcher. 
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    An examination of the table 8.1 shows that, in 360 sample households 465 members are 

earning members and their average per capita income from agricultural source is Rs. 71,111 

per annum. On the basis of the earning member, the highest-earning member is observed in 

Chopra Block. It constitutes about 12.25 per cent of the total (district’s) earning members. And 

the lowest earning member is observed in Kaliaganj Block which is 10.10 per cent of the total 

earning members. But the average highest income of earning members is observed in 

Goalpokher-I Block and lowest average income of earning members is Rs. 78,580 per annum. 

On the other hand, lowest average income of earning members is observed in Islampur Block 

whose average income is Rs. 58,540. It is observed in the time of field survey that average size 

of agricultural land per family is comparatively bigger in Goalpokher-I Block than the other 

blocks of the district. Generally, per capita income of the earning members is high in this block. 

Not only that, production and productivity rate of crops per hectare is also high and valuable 

crops like turmeric, ginger and maize are highly produced in this block. But in Islampur Block 

per hectare production is comparatively low and total area of holdings per family is small. So, 

most of the farmers are marginal and small. It is also observed from the table, per capita income 

of the agricultural family is highest in Itahar block and lowest in Islampur Block. The average 

per capita income of the family is Rs. 19,037 per annum in Itahar Block and Rs. 13,851 per 

annum in Islampur Block. It is an interesting matter that many times per capita income is high 

and low depending on the size of family members. For example, we can say that the average 

income per annum is Rs. 78,580 in Goalpokher-I Block but the family members are high (231 

members of 40 sample households). So, the per capita income (Rs. 16,656) per annum of the 

family is comparatively low than the other blocks of the district. Not only that, sometimes 

farmers do not get proper rates for selling their agricultural goods. The appropriate status of 

per capita income (per annum) of agricultural families are considered and divided into three 

major groups depending on sample farmer’s low (Rs. 13, 851 in Islampur block) and high (Rs. 

19, 037 in Itahar block) average per capita income which have been shown in the table 8.2.  

Table 8.2 Per-capita income groups of sample households in Uttar Dinajpur District. 

Per capita Income 

(Rs.)/ year 

No. of C.D. 

Blocks 

Name of the C.D. Blocks % of the total 

Blocks 

< Rs. 17,000 5 Chopra, Islampur, 

Goalpokher-I, Karandighi and 

Kaliaganj 

55.55 

Rs. 17,000- 

Rs. 19,000 

3 Goalpokher-II, Raiganj and 

Hemtabad 

33.33 

> Rs. 19,000 1 Itahar 11.11 

Source: Compiled by the researcher from the table 8.1 
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From table 8.2 it is revealed that low per capita income per annum is observed in five blocks 

namely Chopra (Rs. 16,983), Islampur (Rs. 13,851), Goalpokher-I (Rs. 16,565), Karandighi 

(Rs. 16,991) and Kaliaganj (Rs. 16,714) with an income index value of below Rs. 17,000. 

Causes of low per capita income per annum of the farmer’s family are- most of the farmer's 

family size is big, area of holding is a very small and low price of crops. This zone is mainly 

located in the Northern part of the district and covers about 55.55 per cent of the total block in 

the study area (figure 8.1). But medium per capita income per annum of agricultural family is 

limited to three blocks namely Goalpokher-II (Rs. 17,121), Raiganj (Rs. 17,034) and Hemtabad 

(Rs. 17,628) with an index value range between Rs. 17,000 to Rs. 19,000. This zone is located 

in middle part to Northern part of the district. The high per capita income zone lies in Northern 

part of the district with an index value above Rs. 19,000. In the study area, the block having 

the high per capita income per annum observed in Itahar Block (Rs. 19,037). 

Only in three blocks namely Islampur, Goalpokher-I and Kaliaganj farmer’s family per 

capita income per annum is far below the district average i.e. Rs. 16,914. The causes of high 

per capita income in this block are- family member size is small, production rate per hectare is 

high, area of holdings small to medium, availability of agricultural research and extension 

service have led to farmers growing two or three crops in a year. It is sure that the income from 

the agricultural sources increased day to day due to the modernization in agriculture, use of 

HYV seeds, improved irrigation system and many others. It is observed at the time of field 

survey that in those blocks where farmers are more educated, per capita income of those blocks’ 

farmers are generally higher owing to increased awareness about farming practices. On the 

other hand, it is also true that those farmers whose per capita income is high whose families 

have per hectare crop production higher.  

 

8.2 Level of education in the agricultural sector 

Farmer’s education has an important role to play in receiving and using the information on 

modern technologies as well as specific problems of crops. The study investigated the 

education scenario of agricultural families and level of education in each sample of households. 

They were selected based on their locations as well as an area of cultivation. Data were obtained 

from 360 farmer’s families. The major findings in the study were that the families with higher 

education levels have an output which provides the highest returns on agricultural production 

and productivity. Not only that, the productive value of education has two major effects on 

agriculture: “worker effect” and “allocative effect” (Welch, 1970). Worker effects are 

described as the condition whereby an educated farmer, given higher input can create a superior 
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output that is improved use of resources. It is seen that improved outputs per unit change are 

in educated families if all other factors are fixed. With a locative effect, a worker is capable to 

attain information about the cost and quality of inputs and understand the information to make 

decisions that will develop output.  

It is stated that education raises in the agricultural sector- improvement in farmer’s skills, 

enhancement of farmer’s ability to obtain, understand utilize, new input and improvement of 

the overall condition. Kaliranjan and Shand (1985) in their study of cultivators in the Tamil 

Nadu region alluded that formal schooling does not necessarily increase farmer productivity 

but rather than non-formal schooling. It was explained that an illiterate farmer can learn new 

ideas and modern technology from a neighbouring educated farmer from different sources.  

 

Figure 8.1 Per capita incomes of sampled households in Uttar Dinajpur District. 

 

Therefore, ensuring access to quality education for all farmers, particularly poor and rural 

farmers is central to economic and social development of Uttar Dinajpur District as well as 

India (Gille, 2010). The study concluded that education is important to the improvement of 

agricultural production, mechanization, development of irrigation systems and farmer's 

knowledge into cultivation etc.  The educated farm family members, particularly those with 

high school education and in the age group of 20-59, can donate more towards the processes 

of mechanization and bio-chemicalization at farms. Ojha, et al, (1991) have observed that the 

share of high school literates and above was low in the lower size classes (around 10 per cent) 
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and high in the upper size classes (around 25 per cent) in the 15-59 age group. But the low 

literacy rate in the former size-class can describe the problems faced by the Extension Service 

Centres in the propagation of green revolution technology among them. It also noted that the 

education level was high near the town area. The high literacy rate in the former has brought 

about a great scale diffusion of modern farm machinery vis-a-vis the latter where the traditional 

methods of farming are in vogue. Based on the educational level, farmers were categorized as 

illiterate, 5th standard, 8th standard, 10th standard, 10+2 standard and graduates and 

professionally qualified. In the district, most of the farmer’s families are illiterate. So, they are 

dependent on educated farmers. An educational scenario of the farmers is shown in the table 

8.3.  

Table 8.3 Educational level of farmers in Uttar Dinajpur District of sample households. 

District No. of 

sample 

village 

No. of sample 

surveyed 

households 

Level of 

education 

Total 

members 

% of the 

total 

members 

 

 

 

Uttar 

Dinajpur 

 

 

 

 

 

50 

 

 

 

360 

Illiterate 143 39.72 

5th standard 87 24.16 

8th standard 48 13.34 

10th standard 39 10.84 

10+2 standard 27 7.50 

Graduate and 

Professional 

16 4.44 

Total  100.00 

Source: Based on the households survey of 360 farmers, agricultural families, 2017 

 

 

Figure 8.2 Educational statuses of 360 surveyed households, Uttar Dinajpur District. 

 

From the table 8.3 and figure 8.2, it is observed that total of 143 sampled farmers are 

illiterate out of the 360 sampled members. It consists of about 40 per cent (to be exact 39.72 

per cent). In the district, 24.16 per cent of the total sample farmers have studied till 5th standard 

and 13.34 per cent have studied up to 8th standard. But 10.84 per cent of the total farmers have 

studied till 10th standard. A total of 7.50 per cent of the total respondents are studied up to have 
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studied till 10+2 standard. Very small percentages i.e. 4.44 per cent of the total respondents 

have studied till graduation and professional level in the district.   

The education system of an agricultural class teaches the students the basic concepts of a 

particular course through hands-on experience. Students will be taught information in the 

program in order for them to recognize and undertake problem solving issues that would 

happen in an agricultural situation. The supervised agricultural experience (SAE) program 

gives students the opportunity to take the information learned in the agricultural topic that 

interests them. This section of agricultural education will give students a suggestion of how it 

is working out in the actual world and solving trouble that will better idea in the work field 

(Phipps, et al, 2008). In the district, about one-third of the total respondents have studied till 

8th standard. And only 6.74 per cent of respondents have studied the higher level of education 

i.e. graduate and above. In the generalizing situation in education, most of the farmer's families 

are poor in the district. So, farmers of the district are not easily taking advantage of the 

mechanization as well as the introduction of chemical fertilizers in their agricultural fields. As 

discussed earlier, the higher the family is educated, they are quick in using mechanization 

processes as well as chemical fertilizers and HYV seeds in production and productivity. It is 

because they understand the advantages of mechanization and modern agricultural inputs in 

agricultural production and productivity. At the time of field survey author observed that some 

illiterate families are attempting to try the benefits of mechanization and modern inputs to 

increase production and productivity. In this work, they are taking the help of the nearest 

farmers as well as literate farmer’s families and different agriculture officers. Not only that, 

but it is also fact that this block is much more dominated by illiterate farmers and the same 

block is the loser in agricultural production and productivity. From the block-wise situation, it 

is observed that the highest percentages of illiterate farmer members are found in Chopra Block 

(40.92 per cent). So, the production and productivity rate is comparatively lower than the other 

blocks in the district. But lowest rates are found in Itahar Block (10.05 per cent) among the 

district in one hand and on the other hand highest educated (Graduates and above) farmers 

members are observed in Karandighi Block (9.69 per cent). For this reason, in this block 

comparatively crop productivity (Chapter 7) and modern technology uses rate are high than the 

other blocks of the district. To conclude, prescribed educational opportunities and the potential 

of gainful employment influence the agro-economic uplift of the rural area.    

 

 

 



324 
 

8.3 Change in yield rates  

Crop yields are an essential aspect of every farmer’s life, impacting how profitable their 

farmland can be, learning how to improve crop yields is a key to successful farming; access to 

new technologies and planting method has given farmers an opportunity to increase crop 

production. It is a fact that increasing the use of HYVs and fertilizers and even a fast increase 

in the use of engine tools have a direct impact on the increase of crop yield and agricultural 

productivity (Gupta 1986, Chatterjee, 1986 and Goswami, 1987). In the district, the yield rate 

of the principal crops has been increased by the practice of seasonal crop rotation, proper water 

drainage as well as increased water supply facility, mechanization in agricultural sectors, 

electrification in rural area, use of high yielding variety of seeds, chemical fertilizers, weed the 

crop early and often etc. Not only that, huge amount of new inputs use in a particular crop 

activity and it can increases crops yield rate over the years (Dasgupta, 1980). In this section, 

the author mainly shows the block-wise changes in yield rates of major crops like paddy, wheat, 

maize, potato and jute of selected sample households. It is clear that, after the fragmentation of 

landholdings and mechanization in agricultural sector, yield rate of the major crops has 

increased. According to the sample farmers, after fragmentation of agricultural land, land area 

has been shortening. In small land areas production amount keeps tantamount; a huge amount 

of fertilizer, HYV seeds and time to time irrigation have been compulsory. Therefore, yield of 

crops increases from the previous years. Data related to the yield per hectare has been collected 

from the head of the households.  

Table 8.4 Change of yield rate of sample households in Uttar Dinajpur District. 

(Average yield in kg/ha) 

Name of principal 

crops 

Years Change in percentage 

(2000-2017) 2000 2017 

Paddy 2,200 3,232 46.91 

Wheat 1,683 2,608 54.96 

Maize 1,752 2,583 47.43 

Potato 14,176 18,256 28.78 

Jute 1,482 1,770 19.43 

Source: Based on households survey of 360 respondents agricultural families. 

 

Table 8.4 shows that the overall production per hectare and change over the study period of 

Uttar Dinajpur District. It is clear from the table potato is high growing crop. About 4,000 kg 

per hectare potato has increased in between 2000 to 2017 in the sample households. In 2000, 

potato production was 14,176 kg per hectare and it has increased to 18,256 kg per hectare in 

2017 in the district. The 2nd highest change crop in the district is wheat. Total production per 

hectare of wheat was 1,683 kg in 2000 and it has increased to 2,608 kg per hectare in 2017. 

About 1,000 kg per hectare wheat has increased in between 2000 to 2017 of the sample 
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households. In the district 3rd highest change crop is paddy. The growth of paddy has increased 

from 2,200 kg per hectare in 2000 to 3,232 kg per hectare in 2017. The total increase in per 

hectare of paddy is about 1,000 kg over the study period i.e. in 17 years. As per the ranking 

situation maize is the 4th change crop. In 2000, total maize production per hectare was 1,752 

kg and it has increased to 2,583 kg in 2017 in the district. The total change per hectare of maize 

over the study period is about 800 kg. Lastly, 5th as well as lowest change crop is jute. In the 

district, jute is an abolished type crop. Because the price and demand of jute day to day 

decreases and most important fact that the labour crises in the time of jute cutting and removing 

the jute bark. Block-wise highest change of paddy is observed in Karandighi Block (41.51per 

cent) and lowest change is observed in Goalpokher-I Block (24.11 per cent) over the study 

period. But block-wise highest change crop is wheat (51.54 per cent) observed in Raiganj 

Block. The causes of highest change of productivity in wheat is most of the sampled families 

are used a tremendous rate of chemical fertilizers, pesticides, HYV of seeds and soil fertility in 

this block is suitable for wheat cultivation. 

 

8.4 Agricultural unemployment and population growth. 

In Uttar Dinajpur District, according to the census report (2011), 21,00,595 people are engaged 

in the agricultural sector and over half of them are now agricultural labourers, a trend observed 

for the first time in the past 30 years. Agricultural unemployment, as well as agricultural labour, 

is increasing day by day. The speedy growth of population in the district has resulted not only 

in high density of population and also failed to absorb its huge and growing labour force. The 

galloping rise in the population of the study area during the last few decades has further 

infuriated the unemployment problem in the district. As sufficient employment opportunities 

are not accessible in the non-agricultural sector, the pressure of population on the land is high. 

The land is thus overloaded and a big part of labour force is unemployed ensuing in most 

distinguished and seasonal unemployment. In 1991, total number of agricultural labour was 

2,32,809 and it has increased to 3,71,034 labour in 2001 and then it increased to 4,42,328 labour 

in 2011 (Census of India different years). It is observed from the 2011 Census, there has been 

increase of 19.21 per cent agricultural labourers from the previous year of 2001, this rise in 

agricultural labours is due to the falling size of land holdings and a large number of cultivators 

over time.  Interestingly, over the past 40-50 years, the decline in population of cultivators was 

not significant enough for absolute numbers when compared to population increase. However, 

due to slow rate of population expansion in the past decade, the number stands out. But in 

recent times agricultural labour is increasing in the district and number of cultivators is 
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decreasing; it can be because of two main reasons. Firstly; farmers are losing their land and are 

being forced to work as labourers in the fields of others. Secondly; most of the peoples are 

trying to work under MGNREGA (Mahatma Gandhi National Rural Employment Guarantee 

Act). So, they live in their villages and work as agricultural labour. Not only that, fragmentation 

of land by the law of inheritance and changing pattern of agricultural land use give originating 

the agricultural unemployment (labour) in the district.  

 

8.4.1 Types of unemployment in agriculture 

The agriculture sector, even today attracts the maximum employment although its share in the 

Gross Domestic Product (GDP) is a meagre 17 per cent. In terms of share in GDP, Uttar 

Dinajpur District is a service-economy while in terms of employment generation, Uttar 

Dinajpur District is still stuck with the agrarian-economy status since its independence. The 

agricultural sector experienced massive unemployment in two major groups- 

i. Seasonal unemployment  

Seasonal unemployment occurs primarily in the agriculture sector and there are less instances 

of experiencing such forms of unemployment in the urban sector or in the other sectors of the 

economy. It is a kind of unemployment when people are employed only for a few months or a 

particular season of the year and the individual remains unemployed during the remaining 

months of the year. Farmers often employ additional workers during the sowing season or the 

harvesting season and in the remaining time period that person is unemployed.  

ii. Disguised unemployment 

This is a very interesting type of unemployment because as the name suggests, this 

unemployment is hidden or not seen easily. It is that form of unemployment wherein more 

people are employed as compared to the required level. For example, a farmer employs 6 

people in his field whereas only 4 people were sufficient for that land. Hence, the additional 2 

workers are not adding to the production process. These 2 additional workers would be 

considered disguisedly unemployed. Increasing agricultural unemployment is a major problem. 

In the district, agricultural unemployment (agricultural labour) growth and its causes are 

represented in the table 8.5 and below. 

 

Table 8.5 Block-wise agricultural unemployment and their growth in Uttar Dinajpur District 

                                  (1991 to 2011) 

 (Agriculture labour in ’000) 

Name of the 

C. D. Blocks 

Census Years Growth in (%) 

1991 2001 2011 

Chopra 18.798 20.376 22.955 22.11 

Islampur 21.136 32.933 39.468 86.73 
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Goalpokher-I 24.601 42.403 48.783 98.29 

Goalpokher-II 27.568 38.341 53.558 94.27 

Karandighi 33.306 52.664 64.933 94.95 

Raiganj 42.270 67.338 75.185 77.86 

Hemtabad 13.477 24.192 33.994 152.23 

Kaliaganj 22.075 37.758 42.940 94.51 

Itahar 30.578 55.029 60.512 97.89 

Uttar Dinajpur 232.809 371.034 442.328 89.99 

Source: Data compiled by the researcher from the Census of India (1991-2011). 

 

From table 8.5, it is observed that within the study period (1991-2011) actual growth rate of 

the agricultural unemployment in the district is 89.99 per cent i.e. 2,32,809 agricultural labour 

was in 1991 and it increased to 4,42,328 labour in 2011. The main causes of high rate 

agricultural labour increases are mechanization of agriculture work on one hand and on the 

other hand, increasing population. Block-wise highest growth is observed in Hemtabad Block 

(152.23 per cent) i.e. 13,477 agricultural labour was in 1991 and it has increased to 33, 994 in 

2011. This is because of many reasons- about 88 per cent of the total agricultural family 

members in this block have only studied up to 10th standard, high increase of population (table 

3.1) and it is observed at the time of field survey most of the farmers are poor, they work within 

the district at the season time. But lowest agricultural growth is observed in Chopra Block 

(22.11 per cent). In this block, most of agricultural lands are used for tea gardens which are 

dominated by the big owners.  The average size of the tea garden is 10-50 hectares. It is 

interesting that those families who are involved in tea gardens as agricultural labour from the 

previous time, at present nearly the same families are involved in tea gardens as agricultural 

labour. Some new families are involved as agricultural labour in tea garden. So, numbers of 

cultivators have not excessively changed as a result agricultural labour is also near about same 

in this block. The causes behind low and high change of agricultural labourer in the district 

depend on the illiteracy and low per capita income of the households. Not only that, 

modernization in agricultural sector resulted in increased agricultural unemployment day to 

day in the district. As a result, the unemployment population increased in this sector which is 

further responsible for poor or low per capita income.  

 

8.4.2 Causes of increase in agricultural unemployment in the district 

As discussed earlier, Uttar Dinajpur District is an economically and educationally backward 

district. Most of the farmers in the district are marginal and small type. So, they are involved 

in monsoonal season as agricultural labour because agricultural crops sowing are depends on 
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the monsoonal climate. In the district, there are many reasons behind the increasing agricultural 

labour as well as agricultural unemployment: 

a. Cultivation is over-dependence on technology 

In recent times agriculture in the district is over dependent on technology for agricultural 

mechanization and has led to technological unemployment. This is because of less requirement of 

manual agricultural labour in agricultural fields to accomplish tasks with greater dependence on 

machines and technology. 

b. Population growth  

Another reason particular to the district is its population growth rate. The figure of people looking 

for jobs has multiplied manifold over the years as the population growth rate has soared high. The 

increasing population proves to be a weigh down on the number of jobs that can really be created 

in an economy with its inadequate resources. The current population outburst is a contributing 

reason to increased agricultural unemployment in the district. The major cause for congealing in 

agricultural employment is the percentage of landless households among the total rural 

households. Not only that, many uneducated peoples and marginal farmers are reflected as 

agricultural labour.  

c. Not enough new jobs 

As per the experience and analysis at the time of field survey, numbers of a new government 

as well as non-government jobs, are decreasing every year. The government is not able to create 

enough jobs keeping in mind the district population. Literate persons are trying to the 

government job but after a certain period they cannot achieve the job. Lastly, they are obligated 

to livelihood work as agricultural labour which can be easily achieved in their life. 

      Lastly, on the whole, the acute agricultural unemployment problem needs a two pronged 

attack: on one side the population growth is checked so that fewer people enter the labour-force 

cradle in the coming years; and on the other hand, the rate of agro-economic growth is 

accelerated providing large scale employment opportunities, particularly in agricultural sector 

in the district.  

 

8.5 Land ownership 

Land ownership is the reality of restricted rights and control over the property, which may be 

an object, real estate or rational property. Ownership involves multiple rights, collectively 

referred to as title, which may be unconnected and held by altered parties. Land ownership is 

an important aspect of land use study. With the changes of size and holding the land use pattern 

also changes and the land use pattern becomes frowzy as soon as the land ownership reaches a 
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particular level. The land is described as a form of wealth and no man buys land as a commodity 

but buys land cum property rights and this is ‘proprietary land unit’, (Government of India, 

Ministry of Agricultural and Irrigation, New Delhi, 1976). The principal need and utensils with 

land are progress upon the nature, scope and period of property right. Such a land unit may be 

possessed by a person, by the trustees, by an organization or by the Government. It is true that 

expanding town area and increase of members of families may lead to the fragmentation and 

sale of part of the farmland and that is expensive and therefore few farmers can inverse their 

holding. The small size farms may also provide on alternative explanation of the intensity of 

cropping near the town and the main thoroughfare; occupiers of small farms must choose 

enterprises with high net returns per unit area in order to make a living and such farming is 

usually intensive.  

Individual ownership replaces community ownership when agricultural land becomes 

scarce under the increasing burden of farm households on arable land. Since agriculture is the 

mainstay of farmers, it is but natural that they should believe that one who owns land owns 

wealth. The systems of land ownership vary depending on different factors, such a basic 

distinction between the old alluvium settlements and rain-fed farming areas on the one hand 

and the renovation and colonization of cultivable wasteland in new canal colonies on the other 

hand. In Uttar Dinajpur District, however, the peasant proprietorship predominates. Their 

systems of ownership have built-in superior and inferior proprietorship. 

The landlords and absentee owners, by tradition and habit, are not disposed to make any 

contribution to agricultural development as they lack the qualities or the mental make-up of a 

farm entrepreneur. The land is the best used by peasant-proprietors. In the district, according 

to the household’s survey report most of the sample households are marginal and small 

landholding. Their reports show that we have an acute problem posed by uneconomic, sub-

marginal peasants. On the basis of the field data, the farmers were divided into 5 broad 

categories namely marginal (<0.25 hectare), small (0.25-0.50 hectare), medium (0.50-0.75 

hectare), large (0.75-1.00 hectare) and very large (>1.00 hectare). For the proper idea of land 

ownership status of the district, total 360 farmers’ household records are considered in the table 

8.6. 

Table 8.6 Block-wise land ownership record of sample households in Uttar Dinajpur District. 

Name of the 

C.D. Blocks 

Size of farmers 

Marginal Small Medium Large Very large 

Chopra 16 (13.11) 9 (10.11) 10 (10.87) 3 (10.71) 2 (6.90) 

Islampur 12 (9.84) 8 (8.99) 13 (14.13) 4 (14.28) 3 (10.34) 

Goalpokher-I 11 (9.01) 17 (19.10) 5 (5.43) 6 (21.43) 1 (3.45) 
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Goalpokher-II 13 (10.65) 10 (11.23) 11 (11.96) 2 (7.14) 4 (13.79) 

Karandighi 14 (11.47) 9 (10.11) 12 (13.04) 2 (7.14) 3 (10.34) 

Raiganj 12 (9.84) 10 (11.23) 9 (9.78) 4 (14.28) 5 (17.24) 

Hemtabad 15 (12.29) 8 (8.99) 11 (11.96) 3 (10.71) 3 (10.34) 

Kaliaganj 14 (11.47) 11 (12.36) 9 (9.78) 2 (7.14) 4 (13.79) 

Itahar 15 (12.29) 7 (7.86) 12 (13.04) 2 (7.14) 4 (13.79) 

District 122 (33.89) 89 (24.72) 92 (25.55) 28 (7.78) 29 (8.05) 

Source: Based on households survey of 360 respondents farmer families. 

Note: The figures in the parentheses are the percentage value. 

 

From the table 8.6 it is observed that, out of 360 farmer’s households, there are 122 families 

(33.89 per cent) in the category of marginal farmers (<0.25 ha). 89 families are small farmers 

(0.25 to 0.50 ha) which share 24.72 per cent of the total households. But 92 households (25.60 

per cent) of the total are in the category of medium (0.50 to 0.75 ha) farmers. Total 7.70 per 

cent is large and 8.02 per cent are very large farmers of the total sample households (0.75 to 

1.00 ha) and (>1.00 ha) of land respectively. So, it is clear from the table that more than 58 per 

cent of the total farmers belong to marginal and small farmers in the district. Not only that, the 

highest number of marginal farmers are found in Chopra Block and lowest number in 

Goalpokher-I Block i.e. 13.11 per cent and 9.01 per cent respectively. But highest number of 

small farmers (19.10 per cent) are found in Goalpokher-I and lowest small land ownership is 

found in Itahar Block (7.86 per cent). In the district, highest medium land ownership found in 

Islampur Block i.e. 14.13 per cent of the total district medium land ownership. Lowest number 

of medium land ownership found in Goalpokher-I Blocks i.e. 5.43 per cent of the district. 

Highest number of large and very large land ownership is found in Goalpokher and Raiganj 

Block i.e. 21.43 per cent and 17.24 per cent respectively on one hand and on the other hand 

lowest number of large and very large land ownership are found in Kaliaganj Block (7.14 per 

cent) and Goalpokher-I Block (3.44 per cent) in the district. In the district marginal, small and 

medium categories of land ownership of all blocks are far below the district average. But in 

large categories of land ownership, only four blocks namely Goalpokher-II, Karandighi, 

Kaliaganj and Itahar belong below the district average. Rest five blocks namely Chopra, 

Islampur, Goalpokher-I, Raiganj and Hemtabad have belonged far above the district average 

i.e. 7.78 per cent. In the very large category, only two blocks namely Chopra and Goalpokher-

I belong to far below of the district average i.e. 8.05 per cent.  

It is an amazing matter that about one-third of sample households have marginal land 

ownership in the district. It is observed in time of field study among the total land ownership, 
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most of the marginal and small landholders have taken land lease from the other landowners. 

Not only that, most of the marginal and small farmers are sowing three crops in a year with the 

help of high yield varieties, available irrigation, use of chemical fertilizers. Since all the 

sampled family members are dependent upon only cultivation. Therefore, they are bound to 

take the land lease and sowing three or more crops in a year for easily leading their lives. 

 

8.5.1 Lease land taken by the farmers from the owners 

In the district, most of the farmer’s households belong in the marginal and small category. For 

this reason, they are not able to proper maintain their family. So, they are obligated to take the 

lease out of the land from the large landowners. Not only that, most of the farmers in the district 

do not have alternative livelihood except agriculture. On the basis of field observation, in the 

district, owners give mainly their land lease out to the small and marginal farmers in different 

circumstances such as- they (large and very large farmers) have insufficient time to do 

cultivation, agricultural land is far away from the house, they need more money for substitute 

works and many others. Out of the total 360 sample farmer households, 131 households have 

taken lease land from the owners and 39 farmer households have given their land as lease out 

to the other farmers in the district.  Depending on the lease land area, classification into three 

board categories like; <0.40 hectare, 0.40-0.80 hectare and > 0.80 hectare area have been made 

and block-wise their percentages are represented in the table 8.7.  

Table 8.7 Area of cultivated land lease from the owner of sample households. 

(Land ownership in %) 

Name of the C.D. 

Blocks 

Area of land (ha) 

<0.40 0.40-0.80 >0.80 

Chopra 7.89 11.11 10.53 

Islampur 13.17 8.33 - 

Goalpokher-I 23.68 5.55 15.79 

Goalpokher-II 11.84 13.89 - 

Karandighi 7.89 11.11 10.53 

Raiganj 18.42 19.44 15.79 

Hemtabad 7.89 11.11 15.79 

Kaliaganj 5.27 8.33 10.53 

Itahar 3.95 11.11 21.05 

Uttar Dinajpur 58.01 27.48 14.50 

Source: Based on the household survey of 131 respondents. 

 

From the table 8.7 it is observed that 58.01 per cent of total of those who have leased out 

the land from owner have taken <0.4 hectares of land, 27.48 per cent have taken 0.4-0.8 hectare 

of land and rest 14.50 per cent have taken >0.8 hectare land. It is fact that whereas most of the 

farmers are small and marginal so they are poor and per capita income is very low. In this 

regard they cannot take the big area of land lease out from the owners. Not only that, sometimes 
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the rate of lease out of land is very high on one hand and on the other hand high price of 

fertilizer, irrigation water and land is not suitable for growth of two or three crops grown in a 

year. For the proper concept, each lease land area taken by the farmers in the district is divided 

into three board categories i.e. (<0.4 hectares), (0.4-0.8 hectares) and (>0.8 hectares) and 

represented in the table 8.8, 8.9 and 8.10. 

Table 8.8 Percentage of families lease land taken from the owners (<0.40 ha). 

Category % of land 

holdings 

No. of C.D. 

Blocks 

Name of the C.D. Blocks % share each 

category 

Small <10 5 Chopra, Karandighi, Hemtabad, 

Kaliaganj and Itahar 

32.89 

Medium 10-20 3 Islampur, Goalpokher-II and Raiganj 43.43 

High >20 1 Goalpokher-I 23.68 

Source: Researcher’s calculation compiled from table 8.7 

 

It is clearly seen from the table 8.8 that out of the total nine blocks in five of them namely 

Chopra, Karandighi, Hemtabad, Kaliaganj and Itahar block less than 10 per cent (small 

category) families have taken <0.40 hectare lease land. It consists of about 32.89 per cent of 

the total lease (<0.40 hectares) land. 10-20 per cent families have taken <0.40 hectare lease 

land in only three blocks in the district namely Islampur, Goalpokher-II and Raiganj. It consists 

43.43 per cent of the total lease land in the district. This zone is located in Northern and middle 

parts of the district (figure 8.13). But high land lease holding families (>20 per cent families) 

are observed in only one block namely Goalpokher-I which constitutes 23.68 per cent of the 

total (<0.40 hectare) lease land families i.e. taken from the owner. It is wonderful matter that 

only in Goalpokher-I Block about 24 per cent of the total lease land holdings are present (<0.40 

hectare) and it is observed at the time of field survey in this Block’s most of the agricultural 

labourer is taken land as a lease from the owners. But the picture in 0.40-0.80 hectare area is 

changed. An actual picture of the leased land taken by the farmers from owners is presented 

and discussed in the table 8.9.   

Table 8.9 Percentages of families lease land taken from the owners (0.40-0.80 ha). 

Category % of land 

holdings 

No. of C.D. 

Blocks 

Name of the C.D. Blocks % share each 

category 

Small <10 3 Islampur, Goalpokher-I & Kaliaganj 22.21 

Medium 10-15 5 Chopra, Goalpokher-II, Karandighi, 

Hemtabad & Itahar 

58.35 

High >15 1 Raiganj 19.44 

Source: Researcher’s calculation compiled from table 8.7 

 

From table 8.9, it is observed that about 22.21 per cent (<10 per cent lease land holdings) of 

the total lease land farmers are covered in three blocks namely Islampur, Goalpokher-I & 

Kaliaganj (figure 8.4) who have taken lease land between 0.40-0.80 hectare. But 10-15 per cent 
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of landholdings are observed in five blocks namely Chopra, Goalpokher-II, Karandighi, 

Hemtabad and Itahar. It consists 58.35 per cent of the total lease land in the district. 

 

Figure 8.3 Lease land taken from the owner (<0.40 ha) in Uttar Dinajpur District. 

 

This zone is located in Northern and Southern parts of the district (figure 8.4). On the other 

side, high category (>15 per cent lease land holdings) lease land farmers are observed in only 

one block namely Raiganj which constitutes 19.44 per cent of the total lease land farmers in 

the district. It is noticeable thing that most of the land lease has been taken by the farmers from 

the owners for at least 2 years. It is because chemical fertilizers used by the farmers in land are 

not taken by the crops and not vanish in their life cycle. So, in the first time need of chemical 

fertilizers is more per hectare and when the second crop sowing in their field chemical 

fertilizers are required in low amount.  According to the senior farmer, a lot of owners give 

their lease agricultural land for 5-10 years who are not present in the block as well as the 

district. The situation of lease land taken by the farmers (>0.80 hectares) is represented in the 

table 8.10. 

Table 8.10 Percentages of families lease land taken from the owners (>0.80 ha). 

Category % of land 

holdings 

No. of C.D. 

Blocks 

Name of the C.D. Blocks % share each 

category 

Small - 2 Islampur & Goalpokher-II - 

Medium <15 3 Chopra, Karandighi & Kaliaganj 31.58 

High >15 4 Goalpokher-I, Raiganj, Hemtabad & 

Itahar 

68.42 

Source: Researcher’s calculation compiled from table 8.7 
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It is examined from the table 8.10, there are two blocks namely Islampur & Goalpokher-II 

in the district where no farmer takes the leased land from the owners. The districts having 

medium category of lease land holdings with an index value <15 per cent are 3 Blocks namely 

Chopra, Karandighi and Kaliaganj whose lease land taken amount is >0.80 hectare.  It consists 

about 31.58 per cent of lease landholdings of the total. 

 

Figure 8.4 Lease land taken from the owner (0.40 - 0.80 ha) in Uttar Dinajpur District. 

 

On the basis of the table it has been observed that >15 per cent lease land holdings are 

covered in 4 Blocks namely Goalpokher-I, Raiganj, Hemtabad and Itahar (figure 8.5). It 

consists of about 68.42 per cent of lease landholdings of the total. It is noticed at the time of 

the field survey economically strong farmers take (>0.80 hectares) leased land from owners.    

 

8.5.2 Lease out land given by the owner to the other farmers 

As discussed earlier, most of the farmers are poor and economically back-ward. For the high 

price of chemical fertilizer, pesticides and HYV seeds farmers are not properly maintaining 

their families on one hand. And on the other hand, children’s education, family health and other 

maintenance are very expensive. For this reason they are giving their one and only valuable 

property (land) as lease out. Not only that, many farmers are not interested to cultivate their 

land because it is not profitable and they are getting better work in the other states of India. 

The rapid growth of minor industrial employment with its comparatively high wages combined 
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with the difficulty of obtaining an adequate living on a small farm had led many small farmers 

to work in a factory. 

 

Figure 8.5 Lease land taken from the owner (>0.80 ha) in Uttar Dinajpur District. 

 

It has often been noted that at the time of field observation farms near the towns are smaller 

than the regional or national averages, some farmers are involved in town as shop servants, 

toto drivers, hawkers, different offices as a temporary basis and others. So, they are not 

cultivating their land. On the other hand, marginal and small areas of land are not suitable for 

cultivation by the tractor and power tiller. Therefore, they are bound to lease out their 

agricultural land to the nearest farmers. The actual situation of lease out land area which is 

given by the farmers and their percentages are represented in the table 8.11. 

Table 8.11 Area of cultivated lease out land given by the owner to the other farmers of sample households. 

(Land ownership %) 

Name of the C.D. 

Blocks 

Area of land (ha) 

<0.20 0.20-0.40 >0.40 

Chopra 11.11 20.00 - 

Islampur 16.67 6.67 16.67 

Goalpokher-I - 13.33 33.33 

Goalpokher-II 22.22 6.67 - 

Karandighi 11.11 - 16.67 

Raiganj 11.11 13.33 - 

Hemtabad 16.67 6.67 16.67 

Kaliaganj 11.11 13.33 - 

Itahar - 20.00 16.67 

Uttar Dinajpur 46.15 38.46 15.39 

Source: Based on the household survey of 39 respondents. 
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An examination of table 8.11 reveals that about 46.15 per cent of the total farmers are giving 

their cultivated land as lease out in small category (<0.20 hectare) in the district. But 38.46 per 

cent of the total farmers are giving their cultivated land as lease out in medium category (0.20-

0.40 hectare). Only 15.39 per cent are given >0.40 hectares of land as lease out. It is noticeable 

matter that, about 50 per cent of the total farmers are giving their cultivated land as lease out 

in small category because most the marginal and part-time farmers are involved in additional 

or substitute work. Not only that, farmers who wish to increase the size of their farm cannot 

afford to buy high price land and have to rent instead as well as lease land from owners. Block-

wise the proper perception of each lease land area given by the farmers in the district is divided 

into three board categories i.e. small (<0.20 hectare), medium (0.20-0.40 hectare) and high 

(>0.40 hectare) and represented in the table 8.12, 8.13 and 8.14. 

Table 8.12 Percentage of families lease out land given by the owner to the other 

                                             sampled farmers (<0.20 ha). 

Category % of land 

holdings 

No. of C.D. 

Blocks 

Name of C.D. Blocks % share each 

category 

Small <15 6 Chopra, Goalpokher-I 

Karandighi, Raiganj, 

Kaliaganj and Itahar 

44.44 

Medium 15-20 2 Islampur & Hemtabad 33.34 

High >20 1 Goalpokher-II 22.22 

Source: Researcher’s calculation compiled from table 8.11 

 

From the table 8.12, it is observed that in the district a small category of lease land holdings 

with an index value <15 per cent are observed in 4 Blocks namely Chopra, Karandighi, Raiganj 

and Kaliaganj who are given the lease land amount is <0.20 hectare.  This zone is located in 

Northern (Chopra), middle (Karandighi and Raiganj) and South-eastern part (Kaliaganj) of the 

district (figure 8.6). It consists about 44.44 per cent of lease landholdings of the total district. 

It is a remarkable matter that no farmer gives their agricultural land for lease out in 2 Blocks 

namely Goalpokher-I and Itahar.  

An index value ranging between 15-20 per cent of the lease out farmers is observed in 2 

Blocks namely Islampur and Hemtabad which consists about 33.34 per cent in the district. High 

(>20 per cent) category of lease out farmers are located in one block namely Goalpokher-II. 

This zone is located in Northern part of the district (figure 8.6). The actual percentages of high 

category lease out farmers are 22.22 per cent of the total lease out farmers in the district. The 

high, as well as maximum numbers of lease out farmers are observed in this Block. This is 

because most of the small and marginal farmers are going to the different states of India 

especially Kerala, Delhi and Maharashtra for profitable works (field observation record). So, 

they are not cultivating in their agricultural land.  
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Figure 8.6 Lease out land given by the owner (<0.20 ha) in Uttar Dinajpur District. 

Table 8.13 Percentage of families lease out land given by the owner to the other sampled farmers 

                               (0.20-0.40 ha). 

Category % of land 

holdings 

No. of C.D. 

Blocks 

Name of C.D. Blocks % share each 

category 

Small <10 4 Islampur, Goalpokher-II, Karandighi 

and Hemtabad 

20.01 

Medium 10-15 3 Goalpokher-I, Raiganj, and Kaliaganj 39.99 

High >15 2 Chopra and Itahar 40.00 

Source: Researcher’s calculation compiled from table 8.11 

 

From the table 8.13, it is revealed that a small category of landholdings (<10 per cent) are 

observed in 3 Blocks namely Islampur, Goalpokher-II and Hemtabad which share about 20.01 

per cent of the total lease out farmers; under the category of lease out the land of 0.20-0.40 ha. 

Only one Block namely Karandighi, there is no lease out farmer family who give the land as a 

lease. But medium category with an index range between 10-15 per cent lease land holdings is 

observed in 3 blocks namely Goalpokher-I, Raiganj, and Kaliaganj. It consists about 39.99 per 

cent of the total lease out land families. High category of landholdings (>15 per cent) are 

located in 2 Blocks namely Chopra and Itahar (20 per cent of each). This zone is located in 

Northern and Southern parts of the district (figure 8.7).  There are no farmers who give lease 

out land in 4 Blocks namely Chopra, Goalpokher-II, Raiganj and Kaliaganj (table 8.14). This 

zone is located in Northern and South-eastern parts of the district (figure 8.8). Therefore, most 

of the farmers cultivate themselves in their agricultural land. They are normally self-dependent 
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and when need of unexpected money for a different situation arises they take a loan from the 

banks as well as relatives. 

 

Figure 8.7 Lease out land given by the owner (0.20-0.40 ha) in Uttar Dinajpur District. 

Table 8.14 Percentage of families lease out land given by the owner to the other sampled farmers  

 (> 0.40 ha). 

Category % of land 

holdings 

No. of C.D. 

Blocks 

Name of C.D. Blocks % share each 

category 

Small - 4 Chopra, Goalpokher-II, Raiganj 

and Kaliaganj 

- 

Medium <20 4 Islampur, Karandighi, Hemtabad 

and Itahar 

66.67 

High >20 1 Goalpokher-I  33.33 

Source: Researcher’s calculation compiled from table 8.11 

 

Medium category with index < 20 per cent is observed in 4 Blocks namely Islampur, 

Karandighi, Hemtabad and Itahar. This category share is about 66.67 per cent of the total lease 

out land farmers. But > 20 per cent lease out the land family are observed in only one block 

namely Goalpokher-I. It consists about 33.33 per cent of the total lease out land in the district. 

This zone is located in Northern part of the district. It is extraordinary that, about one-third of 

the total lease out family is located in this block (>0.40 ha). So, it is easily understandable that, 

most of the farmer families are poor and they involve the additional non-agricultural sector. 
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Figure 8.8 Lease out land given by the owner (>0.40 ha) in Uttar Dinajpur District. 

 

8.6 Conclusion 

The study estimates the impact of land use change on farm households in Uttar Dinajpur 

District. For this purpose, the study uses the most recent survey that assesses the present 

situation of the farmers. The survey includes various aspects of farming and pertains to the 

period from February 2017 to December 2017. 

The current analysis primarily focuses on per capita income, education attainments, 

changing crops yield rate, agricultural unemployment and land ownership etc. of the farmers 

and particularly overall changing situation are discussed. It also calculates the income, 

education, yield rate of crops inequality among the farmer households as well as among the 

blocks. Not only that, a block-wise degree of the change in each item has mostly positive 

increased. It is observed through the field investigation that educated families are more aware 

of the use of modernizing inputs elements (chemical fertilizers, pesticides, tractors, harvesters, 

time to time irrigation supply in cropping fields) in agricultural fields. On the other hand, low 

per capita income is a major barrier to use of agricultural inputs in agricultural fields and 

generally rate production is low. So, they are bound to the land as lease.   

It is observed that temporary land ownership has changed over the district. The situation of 

land ownership may help both of the farmers who take land as lease and give the land as lease 
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out. Because, land is the property of some groups; each member of the agricultural family, as 

well as tribal family, has the right to some land, and the land cannot be sold. So, one and only 

path is open to the farmers i.e. lease the land for a period. Ownership change (land lease and 

lease out) is the best process for the increase of family income in agricultural field. The 

principal consequences of land ownership differences are the control of decision-making and 

the farmers’ willingness to innovate. But where the occupier-owner relationship predominates, 

the decision is made by the farmer himself; and in most areas of tenancy the occupier is in 

control of the majority of decision upon the farm. However, where share cropping is practised, 

a system where the landlord provides land and sometimes part of the seed, fertilizer and 

equipment, in return for a share of the harvest-the landlord may decide what is grown, there 

isn’t any lease and lease out system in the family.   

Moreover, the scientific change witnessed in the district agricultural scenario during last 

few decades is ensuing in negative impact on labour assimilation. Mechanical innovations of 

labour saving nature will definitely transfer the labour from work. 
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CHAPTER – 9 

 

CONCLUSION 

 

Land use changes to assemble the uneven demands of land by the civilization motivated by the 

scientific changes. Facing tough changes year after year, witnessing the offensive role of nature 

and the increasing number of population, an outstanding agricultural land use change has been 

achieved by the district in the last 25 years. Not only that, the study of agricultural land use 

change depends on principles, techniques, controlling factors, nature of the land, the capability 

of land, planning of land use, agricultural innovation, rate of mechanization as well as 

infrastructural facilities in the agricultural sector and many more. The major problem of the 

district agriculture system is the plan and policy for agricultural development spread over a 

limited area. It is very important that when the formulating and planning takes place for the 

development of agriculture the real situation and proper problems existing in the ground level 

should be kept in the mind and necessary actions taken about the problems.   

The efficient use of agricultural land use depends on the capacity of man to utilize the land 

and the condition of farming activity, size of agricultural holdings, per capita income, 

availability of agricultural inputs and different institutional framework governing in the district. 

The detailed analysis of geographical as well as socio-economic factors that are influencing 

agricultural land utilization, the disparity in agriculture development, agricultural 

infrastructure, production, productivity etc. and associated problems of Uttar Dinajpur District 

has enabled the investigator to draw following conclusions: 

Uttar Dinajpur District is located in the northern tract of Bengal Plain laying North of 

Ganga River, Comprising an area of about 3,140 km2 which accounts for 3.54 per cent of the 

total area of West Bengal (88,752 km2). In general, the area has mostly levelled topography 

having a slope from North to South. It has been found that, except the Chopra Block in the 

district the other blocks have mostly plain areas. Most of the rivers in the district are shallow 

and these rivers become haughty in the rainy season and damage the agricultural production. 

Not only that, except Mahananda River these rivers also do not contain watered for irrigation 

other than rainy seasons. Climatically, the district experiences a sub-tropical monsoon climate, 

hot summer with high humidity, abundant rainfall, and cold winter. The summer being from 

April month and monsoon starts in June month. The coldest months of the district are 

December and January. The average rainfall is 2,042 mm received by the district. Mid-June to 

last week of September is the period of rainy season when 80-85 per cent annual rainfall 
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occurred. The agriculture of the district is mainly rainfed and the whole economy depends on 

the character and nature of south-western monsoon. Although soil types in the study area are 

alluvium and sandy to sandy loam texture. The soil of the district varies from one block to 

another block. Most of the blocks have a sandy type and fertile soil. The important soil groups 

are old alluvium, alluvium and new alluvium. Old alluvium soil is found in Itahar, Raiganj, 

Kaliaganj and Hemtabad Block and alluvium group soil is found in Kaliaganj, part of 

Hemtabad, Raiganj, Karandighi and Goalpokher-II Blocks. But new alluvium soil covers 

Chopra, Islampur, Goalpokher-II and Itahar Blocks. The analysis of vegetation and groves 

reveals the fact that the increasing population has caused the reduction in natural vegetation. 

People are converting the forest land area into agricultural land and homestead because of the 

shortage of agricultural land and homestead land. The total area of the forest in the district is 

610.73 hectares which is a very negligible percentage (0.19 per cent) of the total geographical 

area. 

Socio-economic factors as well as human factors include the area, demographic condition 

like distribution, density, growth, decadal variation and economic condition such as change of 

land ownership, expansion of urban and irrigation area, soil fertility etc. As per 2011 census 

Uttar Dinajpur District recorded a total population of 30,07,134 persons which are distributed 

over the 9 Blocks. The rapid growth of the population was observed in the district from and 

after 1971 when the Indo-Pakistan war occurred (Census of India, 1971-2011). Almost all 

villages and blocks have experienced considerable growth of population due to decreased death 

rate and infant mortality. The birth rate has not decreased to a substantial amount. Medical 

services have enabled the permanence of human life and the annihilation of epidemics. The 

average population density of the district is 958 persons per km2 and among the 9 Blocks, 

Raiganj is the block having highest population density with 1,096 persons per km2 (Census of 

India, 2011) because Raiganj is the district's headquarter. Population pressure makes a piece of 

agricultural land converted into homestead land. The highest decadal variation was observed 

in between 1961-71 but block-wise is found in Karandighi Block which is 439 per cent over 

the study period of 1961-2011. Uttar Dinajpur District’s agriculture has many characteristics 

by both interpersonal and inter-block disparities. Interpersonal disparities have primarily arisen 

because of the skewed distribution of land ownership due to the negligence of land reforms and 

variation of land ownership. On the other hand, block disparities exist because of differences 

in agro-climatic conditions, availability of irrigation and many rural infrastructures. Land use 

change occurred by the fragmentation of land by the seller and buyer’s needs and by the law 

of inheritance. In the district, total 1,79,829 cultivators were in 1971 and it increased to 
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2,55,414 cultivators in 1991 but again it has decreased to 2,54,491 cultivators in 2011. A total 

of 28.64 per cent of cultivators increased overall in the study period. It means that the total 

agricultural land is fragmented and generally day to day change of ownership and pattern of 

change of agricultural land is taking place. The expansion of urban areas is caused by 

agricultural land use change. Agriculture lands near the municipal or township area are easily 

converted to the other land (mainly in an urban area). In the district, a total of 41.68 km2 of 

agricultural land has been converted into an urban area which constitutes 1.32 per cent of the 

total geographical area. The highest urban area is Raiganj which is converted from agriculture 

land. Although the district has a considerable percentage of urban population and the region 

has got a remarkable impact of urbanization on the way of life as well as socio-economic 

activities. The region gets rain from the south-western monsoon in the rainy season, except 

rainy season for proper water supply in agricultural land the feasibility of the water for assured 

supply of irrigation has to be explored. In the district, there is a balance of ground water and 

this can be used for irrigation. There is immense scope for development of water resources for 

irrigation in the district. In 1971 the total irrigation land was about 7,467 hectares but it has 

increased to 1,51,591 hectares in 2011. It was possible due to the availability of rural 

electrification, financial support from local finance offices and modernization in the 

agricultural sector. For over expansion of irrigation crop production per hectare increased, 

quality of crops increased and HYV crops were cultivated effortlessly in the district. Soil 

fertility is another factor for agricultural land use change. In the study area, most of the lands 

are able to produce 2 or 3 crops in a year for good quality fertility status. Soil fertility status 

like pH, nitrogen, phosphorus and iron status is medium, potassium, and sulphur status is high, 

and manganese and organic carbon status is low and very high respectively. Fertility status in 

the district is more or less suitable for valuable crop production like paddy, maize, potato, 

mustard etc.   

Land evaluation is an essential tool in land use planning in any region. It has assigned the 

indispensable task of land resources into terms and categories that can be understood and used 

by all categories of land management, land improvement and land development. The term land 

capability is broad and relative which shows that certain land can produce better crops with 

fewer conservation and better practices than the others. Not only that, land capability 

classification suggests the ability of different soil types for better production of crops in the 

different ecological situations and different blocks of the district. For the better concept of the 

capability of land, some climatic, soil profile characteristic and external factors which broadly 

control the land capability have been determined. After weighing these positives and negative 
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variables in shaping the land capability, different blocks of land capability have been 

determined for agricultural development and proper justification. The land capability is also a 

proper help to the agricultural planning and providing management for the healthier use of the 

land in a specific capability zone. On the other hand, land suitability is another process for 

justification of suitability practices of agriculture. The productions of agricultural crops 

suitable in different blocks have been determined. A total of ten positive and negative factors 

were considered for land suitability classification. The study of land suitability helps the ability 

of land use for agricultural suitability of land. In the end, the land suitability index required for 

certain land use is also determined. In the district about 60 per cent of land suitability for 

agriculture crop production is there, i.e. good sign for the district and rest 40 per cent of the 

total lands are not suitable for agriculture. Most of the unsuitable agricultural land is located in 

the northern, central and south-eastern part of the district. But due to technological 

improvement and huge capital investment the less suitable land can produce the agricultural 

crops. Therefore, it is expected what has been certain here may sound as modernization in the 

field of land use and agricultural planning.   

The discrepancy of agricultural innovation in different blocks is mostly due to the 

difference of topographic nature, soil situation, and the traditional and modern technique of 

agriculture, a variation of uses of HYV seeds, chemical fertilizer and pesticide use. Generally, 

the agricultural sector in the district is still traditional and livelihood oriented. In the district, a 

total of 42.78 per cent of the total farmers has used the traditional method. So, as high 65 per 

cent of the total workers are to be engaged in their agricultural sector at a low standard of 

livelihood leading due to the problems of illiteracy and unemployment. The study of 

mechanization in agriculture in the district reveals that the level of mechanization of agriculture 

led to changes in relations of production. About 25 per cent of the total farmers have high to 

the very high category of awareness level i.e. used mechanical method in the farming sector. 

On average, there are 4 tractors per 1,000 hectares, 138 pump sets were used per 1,000 hectares 

irrigation and average 191 kg chemical fertilizer used (NPK) per hectare. Not only that, most 

of the farmers are poor and their per capita income is low, so they are not able to use mechanical 

instruments in the agricultural sector. It is observed at the time of data collection farmers of the 

district have to apportion some of their modern agricultural instruments with the others, which 

indicates the farmers are poor and their per capita income is low. In a general way, they cannot 

achieve the proper production and productivity from the agricultural field. It is observed from 

the study area, net cropped area is at 61.46 per cent of the total geographical area and it is 

mostly saturated and there is no major scope to increase. So, further increase of food production 
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in the district come from the increase in yield rate of crops and increase in crop production. In 

order to augment agricultural production it is of vital importance the application of the modern 

instrument in the production process. Although, most of the farmers in the study area are use 

traditional method (instruments) in their agricultural sector. They prefer plough rather than the 

iron plough. A traditional instrument like langal, moi, joal and many others are used by the 

farmer in the agricultural sector. Not only that, to collect the crop from their field they use 

kachi, hasua and dao. But for transporting of crops bullock cart, buffalo cart and head portage 

are used. But some farmers have started the use of modern instruments. Modern transportation 

instruments are bi-cycle, bhut-bhuti, pick-up van and tractor and for prepared agricultural land 

farmers are using an iron plough, weeder, power tiller, hoe and spade and sprayer etc. It is 

significant that, the use of modern instruments in the district has been increasing slowly and it 

is assured that the production of crops increases day to day in the district. Mechanization has 

brought significant changes in the method and practices of land use specially ploughing, 

manuring, watering, transporting and threshing etc. On the other hand, most of the farmers are 

using traditional varieties of seeds rather than that the HYV seeds. It is an interesting fact that 

the rate of HYV seeds usage amount is increasing day to day in the study area. From the time 

of field survey, it is observed that more HYV seeds are used mainly in the southern blocks in 

the district. The HYV seeds can grow properly and successfully cultivated only if available 

fertilizers along with the time to time irrigation are provided. After the introduction of chemical 

fertilizers, farmers have tried to make use of every inch of land and this process has maximized 

the use of land. It is only one possibility open on their hand; farmers can maximize production 

by using chemical fertilizer to produce multiple crops. The rate of consumption of chemical 

fertilizers was higher (191 kg per hectare) in 2015-16, which was higher than that of the state 

average (PAO, Uttar Dinajpur). It is observed that the use of chemical fertilizer in the 

agricultural sector is higher in the cases of Rabi crops and different vegetables from the 

previous decade. So far as the use of agricultural inputs is concerned, the applications of 

pesticides have strengthened the district’s agriculture but their rate of application is slow. 

Generally, pesticides have controlled the crops from the insecticides, herbicides. It is observed 

from the field study most of the illiterate farmers cannot control the insecticides in their crops 

properly. So, they are bound to change the crops in the next year which is may be profitable or 

not profitable. In the district, about 78 per cent pesticides are used in killing the insecticides 

and most of the farmers are interested to use liquid pesticides in their crops. The study of 

agricultural productivity has revealed an increasing tendency. Agriculture productivity index 

or yield index has remarkably increased in most of the blocks of the district due to the various 
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improved techniques and agro-climatic conditions the district is bound to develop in yield rate. 

In 1990-91 highest cereal crops yield index was 109.42 in Itahar Block and it has increased to 

160.25 in 2015-16. Per annum highest (2.03 per cent) growth of yield, the rate is also found in 

Itahar Block. Pulses crops yield rate also has been increased. In 1990-91 highest yield index of 

pulses crop was 109.32 in Raiganj Block and it has been observed in Karandighi Block with 

yield index 145.59 in 2015-16. But per annum highest growth of yield rate is observed in 

Karandighi Block with 2.28. The main reasons for the increase of yield rate of different crops 

in all blocks are a good supply of irrigation water; use of HYV seeds, tremendous rate use of 

chemical fertilizer in the agricultural sector, fertile soil etc.  

The infrastructure facilities have also considerably changed agricultural land use due to the 

mode and intensity of irrigation, the status of agricultural seed farm, transport and market 

facilities and banking system. Rural electrification is an important infrastructure for 

transforming rural life as well as irrigation. In the district, only 64.66 per cent area is under 

irrigation i.e. not sufficient for agriculture. The major source of irrigation in the district is a 

shallow tube well. About 94 per cent of the total irrigated area is covered by the shallow tube-

well. But in the summer season sometimes water layer falls. So, farmers are devoid of irrigation 

supply in their agricultural land. Irrigation is a major gap to increase the production and 

productivity of different crops in the district. Only 3,51,631 hectares are was irrigated area in 

2015-16. This constituted 65.26 per cent of the total gross cropped area. Seed farm facilities 

are inadequate for a good supply of cereal and vegetable seeds. Normally farmers are bound to 

use the traditional seeds in the agricultural sector. Although, seven seed farms are located in 

six blocks. The rest three blocks have no seed farm and most of the seed farms are located far 

away from the farmer’s households. In harvest time most of the farmers depend on the exported 

seeds. Moreover, most of the seed farms are of small size. So, available seeds cannot be 

supplied by the farm in seed growing time. Hence, there is small scope for HYV crop 

production all over the district. The district is also very backward in respect of transport and 

communication system. Even non-metalled road is not there in many villages of the district. 

All types (NH, SH and ZP) road density per 100 km2 is only 21 km in 2011 which is very lower 

than the state average of 103.68 km per 100 km2. It is observed from the field survey that, 

availability of NH from the farmer's household is far away. About 22 per cent of the total farmer 

households are located far away from NH- more than 12 km away- and about 54 per cent 

households are located far away from NH within the 3-9 km. So, they cannot transport their 

agricultural input and output materials and they are bound to sell their agricultural production 

in the local market. Markets are playing an important role in agricultural development. In the 
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district, most of the markets are located near the NH and SH and the number of markets is 

limited. But limited markets are located in the locality of the village while some markets are 

intentionally located in the centre of the population and neighbourhood source. The average 

distance from the sample households to market is 5.4 km. But market density in the district is 

8 per 100 km2 i.e. not sufficient for agricultural goods exchange and it is highest in Itahar Block 

(11.02 km) and lowest in Goalpokher-II Block (2.98 km). It has been observed, during the field 

investigations, that most of the farmers have low seed storage system which is not suitable for 

germination, physical purity and vigour.  Not only that, the capacity of storage of agricultural 

crops is very short and more than 50 per cent (55 per cent) of the sampled farmers have no 

personal storage system in the district. So, they are bound to store their agricultural crops in 

different cold storages. The district has only seven cold storages which is not sufficient to fulfil 

the demand of the farmers. The number of beneficiary of cold storage is only 95,900 (total 

beneficiary in the district is 2,85,982) and 107, 218 metric tonnes capacity of total cold storage. 

Whereas total capacity of cold storage is 2,052,880 metric tonnes crop production in the district 

(record in 2015). Moreover, total cold storage is mainly gathered in three blocks in the district 

namely; Islampur, Goalpokher-II and Raiganj. In this situation farmers cannot get a chance to 

keep their valuable crops in cold storage.  So, they sell their crops in crop season at low price 

and many times they are resigned to change the cropping pattern which can be stored at home 

in different traditional storage structures and containers for few months without any processing. 

The banking system also plays an important role as an infrastructure for agricultural practices 

which is the provision of finance to the farmers. These help them to adopt modern farm 

technology and possibly to develop the farm inputs and irrigation. In the district, total 160 bank 

branches are spread. Among the banks about 57.76 per cent banks are national bank and these 

are located mainly in the centre of each block town. Only 22.98 per cent of the total banks in 

the district are Bangio Gramin Vikas Bank (BGVB) and 9.94 per cent is Raiganj Central 

Cooperative Bank (RCCB) which is located mainly in rural area. So, farmers cannot contact 

national banks easily and they go to the nearest bank branch. Although the rate of interest in 

loaning amount is very high nevertheless they are bound to take loans. Not only that, the 

loaning process is very lengthy. It is observed at the time of household’s survey, about 32.98 

per cent of the total loaning families getting their loan from the bank within 3-6 months from 

the date of application of the loan. But 8.64 per cent are getting the loan within 6-9 months and 

11.73 per cent are getting their loan above 9 months by the bank from the date of application 

of loan. Delay of loaning procedure by the banks forced the farmers to go to the moneylenders 

for taking the loan. 
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Changes in agricultural land use patterns have occurred during a span of about 25 years in 

the district. The study is based on land records from 1992 to 2016. There are two types of crops 

which are considered in changes in cropping pattern like food crops and non-food crops in the 

district. Food crops are cereals, pulses, fruits and vegetables and non-food crops are oilseeds, 

fiber and drugs etc. The proportion of total area under paddy was 2,651 hundred hectares in the 

year 1995-96, and it has increased to 2,966.50 hundred hectares in 2015-16. But total area 

under wheat was 261 hundred hectares in the year 1995-96, which was 8.43 per cent of the 

total food grains and 6.19 per cent of the total cropped area. It is remarkable fact that the area 

under wheat has registered an increasing trend from the year 1995-96. Lastly, in the year 2015-

16, the total area under wheat has increased to 533.30 hundred hectares. Potato area has 

recorded more than four and half times increase during last twenty years, from 51.03 hundred 

hectares in the year 1995-95 to 232.75 hundred hectares in the year 2015-16 which was 4.65 

per cent of the total food grains area and 6.22 per cent of the total cropped area. As a fourth 

crop the total area under mustard was 322.50 hundred hectares in the year 1995-96, which was 

89.33 per cent of the total oilseed area and 7.64 per cent of the total cropped area in the district. 

But in the year 2015-16, mustard area has increased to 399.60 hundred hectares, which was 

70.80 per cent of the total oilseeds area and 7.98 per cent of the total cropped area in the district. 

The total area under mashkalai was 50.90 hundred hectares in 1995-96, which was 46.69 per 

cent of the area of the total pulse and 1.21 per cent of the total cropped area in the district. But 

in the year 2015-16, mashkalai area increased from 50.90 hundred hectares to 64.01 hundred 

hectares, which was 8.04 per cent of the area of the total pulse and 0.10 per cent of the total 

cropped area in the district. But total area under lentil was 14.28 hundred hectares in the year 

1995-96, which was 13.10 per cent of the area of the total pulse and 0.33 per cent of the total 

cropped area. And in the year 2015-16, lentil area increased from 14.20 hundred hectares to 

17.25 hundred hectares. Lastly, total area under jute was 577.60 hundred hectares in the year 

1995-96, which was 93.61 per cent of the total fiber and 13.70 per cent of the total cropped 

area in the district. But in the year 2015-16, jute area decreased from 577.60 hundred hectares 

to 280.75 hundred hectares. It is observed from the discussion of area under different crops, 

except jute area all crops area were marginally increased over the study period. On the other 

hand, changes in production and productivity of different crops are discussed. The scenario of 

changes in paddy production in 1995-96- the total production of paddy had 5996.90 hundred 

metric tonnes and it has decreased to 5733.53 hundred metric tonnes in 2015-16. But the 

productivity rate of paddy was 2,117 kg per hectares and it has increased to 2,490 kg per 

hectare. The annual growth of the paddy production per hectare is -4.39 (negative change) per 
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cent and positive productivity per annum is 17.61 per cent. It means total production of paddy 

is decreased but per hectare production of paddy is increased over the study period. Wheat is 

the second most food grain crop in the district. Total wheat production was 589.10 hundred 

metric tonnes in 1995-96 and it has increased to 893.24 hundred metric tonnes in 2015-16. But 

productivity was 2,200 kg/hectare in 1995-96 and it has increased to 2,730 kg/hectare in the 

year 2010-11 but once again it has decreased to 2,383 kg/hectare during 2015-16 in the district. 

Nearly 304.14 hundred metric tonnes wheat production increased over the study period 

whereas productivity of wheat per hectare was 183 kg increased which is the good sign of the 

district for future food security. Potato is an important crop in the district. Total 51.03 hundred 

metric tonnes potato production was in the year 1995-96 and it has increased to 3577.22 

hundred metric tonnes in 2015-16.  Productivity scenario of potato was 21/2 times increased. In 

the year 1995-96, productivity of potato was 13,897 kg/hectare and it has increased to 31,756 

kg/hectare in 2015-16. The causes of increased potato production are mechanization in 

agriculture, use of HYV seeds, chemical fertilizer and pesticides which are the main inputs, 

regular basis irrigation water supply. Total potato production increased by 3526.19 hundred 

metric tonnes and productivity per hectare is 17,859 kg over the study period. Taking a block-

wise picture, the highest potato production is increased in Islampur Block (943.50 hundred 

metric tonnes) and lowest increased in Chopra Block (240.95 hundred metric tonnes) because 

dominating crop of this block is of tea which most profitable than the potato as well as other 

crops. The next crop is mustard which is comparatively profitable than the other crops. In the 

district, now-a-days mustard cultivation is increased every year from the previous years. In the 

year 1995-96 total production of mustard was 222.60 hundred metric tonnes and it has 

increased to 415.51 hundred metric tonnes in 2015-16. Not only that, productivity of mustard 

is also increased, in the year 1995-96 productivity rate of mustard was 598 kg per hectare and 

it has increased to 835 kg per hectare in 2015-16. Total production of mustard increased over 

the study period is 192.91 hundred metric tonnes and productivity increased per hectare is 237 

kg i.e. about 9.64 hundred metric tonnes and 11.85 kg per hectare increased. Causes of 

increased mustard are low investment of chemical fertilizers, low water requirement and 

increase of demand in local markets. In the district, pulse type of crop production is decreasing 

day by day. Mashkalai is not its exception. The picture of mashkalai is total production of 

mashkalai was 26.65 hundred metric tonnes in 1995-96 and it has been decreased to 8.40 

hundred metric tonnes in 2015-16. But productivity of mashkalai per hectare was 466 kg in 

1995-96 and it has been increased by 689 kg/hectare in 2015-16. Total production of mashkalai 

per year decreased 0.91 hundred metric tonnes and productivity increased 11.15 kg per hectare. 
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Productivity increased on one hand but total production is decreased because most of the 

farmers have lost their interest to produce mashkalai due to demand for this crop is low, low 

price in market and production per hectare is low than the other valuable crops like paddy, 

wheat, potato etc. Next pulse types crop is lentil. Production of lentil has also been decreased 

from the year 1995-96 to 2015-16. It was 14.29 hundred metric tonnes in 1995-96 and it has 

alarmingly decreased to 1.59 hundred metric tonnes. In opposite side, productivity of lentil was 

498 kg per hectare in 1995-96 and it has increased to 525 kg per hectare in 2015-16. Total 

production of lentil is decreased to 12.70 hundred metric tonnes and productivity is increased 

to 27 kg per hectare over the study period in the district. Production of lentil is decreased due 

to low quality which is no competition to the imported lentil, HYV seeds are not available in 

the local market and productivity rate per hectare of lentil is also low of local seeds. The last 

selected crop is jute whose situation same as a lentil in the district. Production of jute was about 

830.17 hundred metric tonnes in 1995-96 and it has decreased to 816.78 hundred metric tonnes 

in 2015-16. But average jute productivity per hectare was 1,418 kg/hectare in 1995-96 and it 

has been increased to 2,293 kg/hectare in 2015-16. Year to year decrease of jute production in 

the district is due to much small jute industry being closed.  

Fragmentation of farm size of the land holdings is by the increasing of a family member 

(by heredity) and law of inheritance. It is clear from the table 7.37 fragmentation of farm size 

is increased day by day. In the district, total 1,28,156 landholdings were in 1995-96 and it has 

increased to 2,21,027 land holdings in 2011-12 category of farm size of <0.40 hectare. A total 

of 92,871 landholdings have increased over the study period. It means the big farm size area is 

fragmented. On the other side, where farm size is 0.80-1.20 hectares the picture is opposite. In 

the year 1995-96, total no. of holdings was 21,592 and it is badly decreased to 15,139 in 2011-

12. It indicates that the landholdings (0.80-1.20 hectares) are converted to smallholding due to 

law of inheritance; most of farmers are selling their land for involvement in profitable 

alternative works (non-agricultural work) and many more. In the year 1995-96, 56.06 per cent 

of the total holdings are marginal holdings (<0.40 hectare) covering 38.34 per cent of the total 

cropped area. But it is remarkable matter that, in the year 2011-12, about 77.29 per cent of the 

total holdings are covering only 47.68 per cent of the total cropped area. On the other hand, an 

appalling picture is that a small proportion of about 17.19 per cent land holdings in 2011-12 

are smallholdings (0.40-0.80 hectare) accounting for 31.56 per cent of the total cropped area. 

Semi-small holdings (0.80-1.20 hectares) accounting 5.29 per cent are covering 16.24 per cent 

area of total operated area and medium category (1.20-1.60 hectares) accounting of 0.21 per 

cent of the total holdings are covering 1.11 per cent of the total cropped area in the district. But 
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in the year 2011-12, the picture in large holdings in the district (>1.60 hectares) account for 

0.02 per cent of the total number of holdings covering 0.34 per cent of the total cropped area 

(table 7.38). Fragmentation of farm size of land holdings and its effects is observed in cropping 

pattern. In the study area, about 69.49 per cent area was under food grains in 1995-96 and it 

has increased to 74.73 per cent in the year 2015-16. On the other side, out of food grains paddy 

area is decreased over the study period. In the year 1995-96, total 68.88 per cent area of the 

total food grains was paddy area and it has badly decreased to 59.26 per cent area. It is also 

noticed that another food grain crop like wheat, potato crops area is increased over the study 

period. But total fiber crop area is decreased (mainly jute). In the year 1995-96, total fiber area 

was 9.08 per cent of the total cropped area and it has been decreased to 5.61 per cent against 

of total cropped area (table 7.14). 

It is observed from the district level data, in the year 1992, a total of 262.23 thousand 

hectares of land was under the net sown area and it has been increased to 275.84 thousand 

hectares in 2016. A total of 13.61 thousand hectares of net area sown is increased over the 

study period. It is interesting matter that except net area sown land, all categories of land area 

has been decreased over the study period (increase mainly agricultural land) in the district 

which is the good sign for agriculture. But the picture of current fallow land in the district is 

about 5.78 thousand hectares of land was under this category in 1992 and it has significantly 

decreased to 0.32 thousand hectares in 2016. This type of land is mainly converted to the net 

area sown due to the increase of crop production. Fallow land and other than fallow was 0.89 

thousand hectares in 1992 but it has decreased and reached to 0.09 thousand hectares in 2016 

(negative increase). On the other hand, in the year 1992, culturable waste land was 2.04 

thousand hectares and it has been also decreased to 0.22 thousand hectares in 2016. A total 

1.82 thousand hectares of land decreased over the study period due to the increase of irrigation 

facility, demand of more food and fragmentation of land this type of land converted to the 

cultivated area. Land under miscellaneous tree crops area was 2.15 thousand hectares in 1992. 

But it has been increased over the study period to 1.98 thousand hectares. Lastly, Permanent 

Pastures and other grazing land was 0.96 thousand hectares and it has been decreased to 0.02 

thousand hectares. This type of land is mainly cover comparatively very low areas in the district 

which have not been cultivated due to the low production.  

The study of changes in agricultural land use scenario and its impact in Uttar Dinajpur 

District reveals the returning conclusion. Firstly; per capita income of the farmer’s family has 

increased from the previous decades due to the improvement of irrigation system, use of HYV 

seeds, huge rate use of chemical fertilizers and over all mechanization in agriculture sector. In 
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the district, average per capita income of the farmer’s family is Rs. 16,914. But Block-wise 

highest per capita income is observed in Itahar Block- Rs. 19,037 per annum and lowest per 

capita income is observed in Islampur Block- Rs. 13,851 per annum which is increased from 

the previous years. Secondly; educational condition of the farmer’s families has been increased 

for the increasing production and productivity per hectare. Members of the farmer’s families 

are easily taking the higher education without any shortage of money. Not only that, now-a-

days different governmental schemes for higher education provided by the state and central 

government in the district. It is observed at the time of field survey, most of the higher educated 

members of the farmer’s families are first generation learner and most of the head of the 

families are low educated (illiterate-10th class). In the district, about 18.32 per cent of the total 

sampled households members are illiterate and 42.83 per cent of the total are 5th standard to 8th 

standard passed. But 20.57 per cent of the total farmer’s family members are 10th standard 

passed. It is bedazzled matter that only 11.54 per cent of the sampled members have studied 

up to 10+2 standard and 6.74 per cent are graduate and professional passed. Thirdly; per hectare 

yield rate of the major crops have overall increased (table 8.22) due to the practice of seasonal 

crop rotation, proper water drainage as well as increased water supply facility, mechanization 

in agricultural sectors, electrification in rural area, use of high yielding variety of seeds, use of 

tremendous rate of chemical fertilizers etc. The picture of the yield rate of major crops in the 

district potato is high growing crop. In 2000, per hectare potato production was 14,176 kg and 

it has increased to 18,256 per hectare in 2017. Per annum average increase of potato production 

is about 240 kg per hectare. But lowest growth crop is jute whose per hectare yield rate was 

1,482 kg in 2000 and it has increased to 1,770 kg in 2017. Fourthly; per head amount of 

agricultural land is decreased day-by-day (it was 0.95 hectares in 1995-96 and 0.88 hectares in 

2011-12, District Statistical Hand Book, Uttar Dinajpur, 1995 and 2011) due to the rapid 

population growth and fragmentation of land. Total 232.809 thousands of agricultural 

unemployment was in 1991. But it has increased to 371.034 thousands in 2011 and it is again 

increased to 442.328 in 2011. About 89.99 per cent of the total agricultural unemployment 

increased over the study period (1991 to 2011). Land ownership plays a vital role in the 

agricultural land use change. It is observed from the field study that due to the fragmentation 

of land (due to ownership change by heredity, selling of the land, leasing out of the land and 

lease taken of land) the types of crop produced in agricultural sector changes after 

fragmentation. It is because after fragmentation of land, its area has become small and in small 

portion of land modern agricultural inputs cannot be used properly. Further, the maintenance 

expenditure becomes high and farmers are not making profits from their production. So, they 
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are bound to change their profitable crops. In the district, about 33.89 per cent of the total 

sampled households are marginal (<0.25 hectare), small holding (0.25-0.50 hectare) taking up 

24.72 per cent of the total. On the other hand, 25.55 per cent of the total is in the district is of 

medium holding (0.50-0.75 hectare) and only 7.78 per cent of the total sampled farmers are 

large holdings (0.75-1.00 hectare). Rest 8.05 per cent holdings in the district are very large 

holding (>1.00 hectare). It is clear from the table 8.27, the amount of cultivated land lease from 

the owner (<0.40 hectare) of sample households is 58.01 per cent, 27.48 per cent of sampled 

households taken (0.40-0.80 hectare) lease land from the owners. But only 14.50 per cent of 

the total farmers are taking (>0.80 hectare) of lease land. On the other hand, the picture of lease 

out land amount from the farmers is comparatively low than the lease land taken from the 

owners. In the district, 46.15 per cent of the sampled farmers are <0.20 hectare of land as lease 

out, 38.46 per cent farmers leases their land (0.20-0.40 hectare). And 15.39 per cent of the 

sampled farmers are leasing their land (>0.40 hectare). In different way (by selling and buying, 

lease out and lease taken of land) land ownership has been changed temporarily over the district 

year to year.  

To sum up, notwithstanding foremost changes in the agricultural land sites of the district 

which have occurred but it is true that, sky-scraping capital and technology-based facilities 

bring about many changes in district’s agriculture in the future. Therefore, it would be more 

attraction to study further the progressing procedure of this agricultural land change in the 

district.  
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APPENDICES 

 

Appendix - I 

 

Questionnaires/Ph. D/Geography/NBU 

QUESTIONNAIRES FOR PRIMARY DATA COLLECTION 

Department of Geography & Applied Geography, University of North Bengal  

Dist. Darjeeling, Pin 734013, West Bengal 

 

Date: ..........................                                                                              Time: ......... ................ 

1. General information of the study area 

i) Village: ..............................  ii) Mouza: ................................... (iii) G.P.................................  

iv) P.S: ................................   v) Block: .....................................   v) District: ........................... 

Name of the interviewee: __________________________________ 

Occupation of the head of the family: ________________________ 

2. Basic information of the family and land 

Heads of the 

family and 

relatives 

 (Name) 

Age 
Educational 

Status 

Occupation and income status 

Primary occupation and 

annul income 

Secondary occupation and 

annul income 

Occupation Income 

(Rs) 

Occupation Income 

(Rs) 

       

       

       

       

       

     Continue... 

 

Subsidy income Total family 

income Subsidy income source Subsidy income (Rs) 
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3. Family wise land record information 

Land ownership record ( in acres) 

Owned Present land Lease out Lease taken Others 

     

 

4. Information about agricultural innovation  

i) Which method do you use in agricultural field? 

Methods Traditional method Modern method 

Please tick   

 

ii) Do you use mechanical method in agricultural sector? 

a) Yes    (      )                                        b) No    (      ) 

If Yes; 

Awareness 

(perception) 

Very High High Medium Low Very Low 

Please tick      

Use of Instruments 

in plough 

Power Tiller Tractor Harvesters Others 

Please tick     

Use of Instruments 

in spray 

Backpack by 

hand 

Foot 

sprayer 

Truck bed Three point hitch 

battery operated 

Please tick     

 

iii) Do you use HYV seeds in your agricultural field? 

a) Yes     (      )                                       b) No     (      ) 

If Yes; 

Realization 

(perception) 

Very High High Medium Low Very Low 

Please tick      

Type of HYV 

Seeds 

Local Hybrid Vendor Others 

Please tick     

Seeds Outlet Owned Agri.co-op. 

Society 

Certified 

Vendor 

Open 

Market 

Others 

Please tick      

Assess to Seed 

Outlet (perception) 

V. Difficult Difficult Medium Easy V. Easy 

Please tick      

 

iv) Do you use chemical fertilizers in agricultural field? 
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a) Yes     (      )                                       b) No     (      ) 

If yes, do you find any change of yield rate in crops? 

a) High     (      )          b) moderate       (      )          c) Low    (      )                                            

If no, do you find any reduce of yield rate in crops? 

a) Yes     (      )                                       b) No     (      ) 

Use of 

Fertilizer 

Nitrogen Phosphate Potassium Sufala (N.P.K) Others 

Please tick      

Major crops Paddy Wheat Jute Potato Maize 

Fertilizer Use 

(kg) per acres 

     

Realization Very High High Medium Low Very Low 

Please tick      

Possibility to 

Modify 

Very High High Medium Low Very Low 

Please tick      

Fertilizer contact 

(km) 

Very Simple 

(<2 km) 

Simple 

(2-4 km) 

Medium 

(4-6 km) 

Difficult 

(6-8 km) 

Very difficult 

(>8 km) 

Please tick      

Fertilizer Selling 

Outlet 

Approved 

outlet 

General shop Open market Others 

Please tick     

 

v) Do you use pesticides in agricultural field? 

a) Yes     (      )                                       b) No     (      ) 

If yes; 

Realization 

(perception) 
Very High High Medium Low Very Low 

Please tick      

Possibility to 

Modify (perception) 
Very High High Medium Low Very Low 

Please tick      

Pesticides contact Very Simple Simple Medium Difficult Very difficult 

Please tick      

Pesticides Selling 
Outlet 

Approved 
outlet 

General shop Open market Others 

Please tick     

Major crops Paddy Wheat Jute Potato Maize 

Please tick      

Name of the 

Pesticides 

     

Please tick      

Use (ml) per acres      

Please tick      

 

vi) Do you observed any effect on production after using pesticides? 

a) High production   (      )    b) Medium production    (      )     c) Low production     (      )        
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5. Infrastructure practices 

            i) What types of irrigation do you practice in your agricultural field?  

Sources of irrigation STW RLI ODW 
DTW 

( H+M+L) 
Others 

Please tick       

Irrigation Satisfy 

(perception) 

Very High High Medium Low Very Low 

Please tick      

Ground Water Level 

Pre-Monsoon 
<20m 20-30m 30-40m 40-50m >50m 

Please tick      

Ground Water Level 

Post-Monsoon 
<20m 20-30m 30-40m 40-50m >50m 

Please tick      

 

           ii) Is there any agricultural seed farm in your locality/Block? 

               a) Yes     (      )                                       b) No     (      ) 

              If yes;  

Access to farm help 

(perception) 

Very easy Easy Medium Difficult V. Difficult 

Please tick      

How far farm located <2 km 2-4 km 4-6 km 6-8 km > 8km 

Please tick      

 

             iii) Is there any local transport facility by which you can transport your 

                   agricultural product? 

                    a) Yes     (      )                                       b) No     (      ) 

Access to transport 

help (perception) 

Very easy Easy Medium Difficult V. Difficult 

Please tick      

 

              iv) Transport facility from your village. 

How far metalled 

road located 

<5 km 5-10 km 10-20 km 20-30 km >30 km 

Please tick      

Bus stand <5km 5-10km 10-20km 20-30km >30km 

Please tick      

Railway Station <5km 5-10km 10-20km 20-30km >30km 

Please tick      

Satisfy for transport 

system 

V. high High Moderate Low V. Low 

Please tick      

 

v) Transport of agricultural crops and agricultural goods from farm to house  

    and house to     market. 

From farm Head Bullock- Bi-cycle Three Three Tractors Pick-up 
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to house porter age cart wheeler 

van 

wheeler 

motor van 

van 

Please tick        

From house 

to market 

Bi-cycle 

 

Three-

wheeler 

van 

Three-

wheeler  

motor van 

Pick-up van Lorries others 

Please tick       

 

       vi) Is there any local market where you can sell your agricultural production?                    

           a) Yes     (      )                                       b) No     (      ) 

           If yes; 

Amenities <4km 4-8 km 8-12 km 12-15 km >15 km 

Hat (how far)      

Vend market      

Wholesale market      

Seed Outlet      

Fertilizer outlet      

Pesticides outlet      

Frequency of access to 

market 

Daily Bi-weekly Weekly Fortnightly Monthly 

Please tick      

 

       vii) Do you have any personal storage facility? 

            a) Yes     (      )                                       b) No     (      ) 

              If yes; Types of storage containers: 

Types Made by Storage 

mainly 

Capacity in 

quintal 

Durability 

(years) 

Approx. 

area 

Pot type             

Containers      

Cement brick 

structure 

     

Bamboo-mud 

room type 

     

 

         viii) Do you get any facility of govt./rural storehouse where you can store 

               your agricultural production? 

            a) Yes     (      )                                       b) No     (      ) 

         ix) Sources of loan in agricultural family. 

Sources of loan Institutional 

sources 

Non-institutional 

sources 

friends, relatives 

and neighbours 

Others-money 

lenders 

Please tick     

x) Do you get any banking loan facility in cultivation purpose? 

 a) Yes     (      )                                       b) No     (      ) 

If yes, what amount do you get as banking loan per hectare of crop? 
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a) < Rs: 5000 (      )      b) Rs: 5000 to 10,000 (      )      c) Rs: 10,000 to 20,000 (      )   

d) Rs: 20,000 to 30,000   (      )   e) Rs: 30,000 to 40,000 (      )      f) > Rs: 50,000 (      )  

xi) Which bank suitable for you in loaning system?  

Bank loan 

facilities from  

Bandhan 

bank 

BGV bank Co-

operative 

bank 

Nationalized bank 

(SBI/UBI) 

Others 

Please tick      

How far <1 km 1-2 km 2-3 km 3-4 km >4 km 

Please tick      

Time taken for 

loan sanction 

<1 month 1-3 months 3-6 months 6-9 months 9-12 months >12 months 

Please tick       

Annual rate of 
interest (%) 

<Rs.4 Rs.4-8 Rs.8-12 Rs.12-16 Rs.16-20 >Rs.20 

influences 

loaning policy 

Political 

 

 

Farmer status 

(Rich/poor) 

Acquaintance and pull 

in the bank 

No opinion 

Please tick     

 

                       xii) Pattern of loan terms in agricultural families. 

Loan terms Short term (< 

1 year) 

Medium-term 

(1-5 years) 

Long term (>5 

years) 

Please tick    
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Appendix – II 

 

Table 2.6 Month-wise actual rainfall of Uttar Dinajpur District from 2001 to 2017 

(Rainfall in mm) 

Years J F M A M J Jul A S O N D total 

2001 02 02 07 18 240 285 217 374 700 361 53 0 2,092 

2002 44 0 7 171 182 359 682 186 294 15 03 0 1,943 

2003 05 36 31 66 174 460 519 193 217 245 0 25 1,971 

2004 17 0 01 56 134 266 539 202 197 100 0 01 1,513 

2005 16 07 33 55 89 272 440 414 240 260 0 0 1,826 

2006 0 0 08 58 140 208 362 167 259 43 07 09 1,261 

2007 0 20 3 21 126 379 415 297 230 27 0 0 1,518 

2008 25 0 26 24 185 246 434 299 235 31 0 0 1,505 

2009 0 01 11 6 326 138 312 450 50 227 0 0 1,521 

2010 0 0 0 70 187 310 376 286 319 57 01 0 1,588 

2011 01 11 21 59 286 348 408 306 328 05 12 0 1,785 

2012 05 02 05 56 54 237 469 121 162 52 0 0 1,163 

2013 0 09 0 60 112 341 308 294 207 248 0 0 1,579 

2014 02 35 04 03 188 253 303 270 247 22 0 0 1,327 

2015 27 06 83 54 165 175 216 361 161 03 0 0 1,241 

2016 07 0 5 16 205 218 392  108 401 84 0 0 1,436 

2017 05 11 15 07 198 223 403 196 210 45 01 0 1,314 

Source: i. Office of the Directorate of Agriculture, Government of West 

                                  Bengal, Kornajora, Uttar Dinajpur 

                               ii. Regional Meteorological Department, Government of India, 

                                   Alipore, Kolkata, West Bengal 
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Appendix - IIa 

Table 2.8 Maximum and minimum temperature of different months in Uttar Dinajpur (2007 to 2015). 

(Temperature in oC) 

 

Months 

Years 

2007 2008 2009 2010 2011 2012 2013 2014 2015 

Ma. Mi. Ma. Mi. Ma. Mi. Ma. Mi. Ma. Mi. Ma. Mi. Ma. Mi. Ma. Mi. Ma. Mi. 

JAN 24 11 26 10 27 12 25 07 24 05 30 09 29 04 26 10 28 13 

FEB 29 12 30 09 31 11 30 14 28 16 33 10 33 12 28 08 29 15 

MAR 34 16 36 21 37 22 37 22 36 16 37 15 35 14 34 15 32 18 

APR 36 24 38 26 38 25 40 25 37 19 40 15 38 18 39 23 33 20 

MAY 40 24 37 28 37 27 38 24 37 21 41 20 38 20 39 25 34 24 

JUN - - 40 23 41 22 37 13 37 24 37 24 38 21 37 24 34 24 

JUL 40 27 32 22 39 21 35 23 36 25 35 25 36 22 36 25 33 23 

AUG 36 24 35 23 38 25 35 25 35 25 36 26 34 22 36 24 33 24 

SEP 36 24 37 24 36 26 35 26 36 23 - - 36 21 35 23 33 26 

OCT 36 22 35 19 35 23 33 24 35 21 36 21 35 20 35 24 32 24 

NOV 29 20 30 17 30 19 33 20 32 15 31 13 31 18 31 14 29 22 

DEC 24 12 26 14 27 15 30 10 30 11 28 11 29 12 29 09 26 17 

For Year 36 10 40 09 41 11 40 07 37 05 41 09 38 04 39 08 32 21 

                       

Note: Ma. = Maximum and Mi. = Minimum 

Source: Meteorological Department, Government of India and PAO, Kornojora, Uttar Dinajpur.
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Appendix - III 

 

Table 3.10 Expansion of irrigation area in Uttar Dinajpur District (1971-2011). 

 

Name of the C. 

D. Blocks 

Cultivated 

area * 

Irrigation area 

(1971) 

Cultivated 

area * 

Irrigation area (1991) Cultivated 

area ** 

Irrigation area (2011) 

Area (ha) Area 

(%) 

Area (ha) Area 

(%) 

Area (ha) Area (%) 

Chopra 29578.80 12.94 0.04 29308.89 22.40 0.07 18695 13,316 71.23 

Islampur 25946.42 16.18 0.06 25649.00 21.64.00 0.08 19420 15,110 77.80 

Goalpokher-I 24132.61 99.16 0.41 28438.09 2,224.08 7.82 23152 16,227 70.08 

Goalpokher-II 21467.35 278.41 1.29 26726.51 4,837.93 18.10 20100 17,736 88.23 

Karandighi 33981.45 469.42 1.38 31588.36 11,878.40 37.60 25984 19,761 76.05 

Raiganj 36479.98 1,423.65 3.90 37637.06 11,174.55 29.69 30869 22,176 71.83 

Hemtabad 14928.44 2,107.56 14.11 17703.94 2,970.46 16.77 15652 13,507 86.23 

Kaliaganj 26560.73 1,732.83 6.52 24422.19 3,445.33 14.10 18765 15,651 83.40 

Itahar 35877.81 1,326.53 3.69 35456.21 10,010.00 28.23 23418 18,107 77.32 

Uttar Dinajpur 248953.59 7,466.68 3.00 256930.25 47,727.15 18.57 196055 151591 77.32 

                 Source: i. * Census of India, 1971, 1991 & **PAO, Karnajora, Uttar Dinajpur 

                             ii. Water Resources Development Directorate (WRDD), Jalsampad Bhawan, Government of West Bengal, Karnojora, Uttar 

Dinajpur.  
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Appendix – IIIa 

 

Table 3.22 Block-wise fertility status of Uttar Dinajpur District. 

 

Name of the 

C.D. Blocks 

Ranges of soil fertility status and PH  

PH 
N (kg/ha) P2o5 (kg/ha) K2o (kg/ha) S (mg/ha) Mn (mg/ha) Fe (mg/ha) Oc (%) 

Chopra 332.0-552.0 105-286 175-410 18.4-38.1 3.1-78.4 9.3-67.4 0.41-0.9 5.4-6.1 

Islampur 207.2-534.0 155-308 135-325 3.4-45.0 0.91-16.4 6.3-173.8 0.39-0.89 4.8-6.1 

Goalpokher-I 112.2-474.0 108-406 130-425 4.8-37.20 0.91-36.1 6.7-169.7 0.39-0.61 4.7-6.1 

Goalpokher-II 137.6-570.0 130-383 135-285 5.0-32.40 4.3-21.6 17.5-158.3 0.43-0.95 4.8-6.0 

Karandighi 145.6-540.0 33-290 59-245 7.2-98.50 1.02-31.4 39.5-164.3 0.4-0.85 5.0-6.2 

Raiganj 128.8-468.0 89-377 115-320 5.3-62.40 0.66-63.20 21.4-165.1 0.35-0.78 5.0-6.1 

Hemtabad 286.8-672.0 48-264 110-265 14.8-54.3 2.32-35.80 39.8-392 0.18-0.79 4.8-5.9 

Kaliaganj 240.8-588 75-248 170-345 3.3-47.3 2.12-25.9 65-167 0.4-0.95 5.0-5.6 

Itahar 112.0-522.0 38-244 100-290 9.4-57.3 6.54-9.48 29.6-68.72 0.34-0.71 5.2-6.3 

Uttar Dinajpur 189.2-546.6 86.7-311.7 125.4-323.3 7.95-52.5 0.66-63.20 6.3-392 0.18-0.95 4.95-6.04 

Source: i) Office of the Agriculture Chemist, Soil Testing Laboratory, Government of West Bengal, Raiganj, Uttar Dinajpur 

ii) NBSS & LUP under ICAR, GB Block, Salt lake Sector-III, Bidhannagar, Kolkata, West Bengal, 700097. 
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Appendix – IIIb 

 

Table 3.31 Micro and macronutrients content in soil samples of Uttar Dinajpur District. 

 

Soil 

units Latitudes Longitudes pH N P2o5 K S M Fe Oc 

1 26o26’24’’N 88o15’50’’E 6.1 540 208 255 18.4 64.3 31.8 0.90 

2 26o 22’48’’N 88o19’51’’E 6.0 432 139 410 17.5 5.0 28.4 0.75 

3 26o23’38’’N 88o20’16’’E 6.1 474 168 260 28.9 65.3 67.4 0.65 

4 26o24’36’’N 88o19’08’’E 5.6 343 112 283 18.4 64.30 31.8 0.90 

5 26o23’38’’N 88o22’01’’E 5.7 280 238 260 41.7 9.30 18.3 0.50 

6 26o18’00’’N 88o20’13’’E 5.9 375 318 270 32.5 32.80 173.8 0.64 

7 26o13’22’’N 88o14’16’’E 5.8 534 308 175 29.7 4.20 8.10 0.89 

8 26o05’56’’N 88o08’16’’E 5.9 218 130 135 7.3 0.91 6.30 0.39 

9 26o15’50’’N 88o06’46’’E 5.9 241 211 195 45.0 10.8 25.2 0.53 

10 26o15’50’’N 88o18’36’’E 5.4 240 211 195 45.0 10.2 27.4 0.43 

11 26o05’56’’N 88o08’16’’E 5.8 219 130 135 7.3 0.91 6.70 0.39 

12 26o06’46’’N 88o07’12’’E 5.2 287 143 220 7.4 21.4 62.3 0.51 

13 26o07’58’’N 88o03’28’’E 5.6 328 122 135 4.8 7.9 169.7 0.57 

14 26o06’07’’N 88o04’04’’E 5.7 348 173 165 24.7 8.70 65.3 0.60 

15 26o07’22’’N 88o02’49’’E 6.0 416 140 200 24.3 9.30 87.2 0.70 

16 26o07’01’’N 88o03’14’’E 5.9 444 108 200 7.9 4.90 93.4 0.74 

17 26o00’10’’N 87o52’30’’E 6.0 328 167 285 31.6 6.30 123.8 0.57 

18 25o57’57’’N 88o01’01’’E 5.9 301 147 190 9.1 8.90 84.7 0.53 

19 25o58’01’’N 88o00’03’’E 5.9 456 130 130 31.7 8.30 53.28 0.76 

20 25o58’12’’N 88o00’10’’E 5.2 241 370 135 42.3 4.30 134.2 0.43 

21 25o57’36’’N 88o01’04’’E 4.7 570 320 245 5.0 7.40 121.6 0.95 

22 25o58’12’’N 87o53’49’’E 5.3 396 172 195 31.7 8.20 64.7 0.67 

23 25o43’40’’N 88o01’12’’E 5.7 301 132 195 67.1 23.7 164.3 0.53 

24 25o53’02’’N 87o57’03’’E 5.3 510 162 150 14.2 31.4 82.4 0.85 

25 25o44’16’’N 87o58’48’’E 5.8 146 162 105 61.4 8.1 154.1 0.26 

26 25o43’40’’N 87o58’48’’E 6.3 301 185 210 36.7 14.1 68.3 0.53 

27 25o45’07’’N 87o59’52’’E 5.6 437 153 245 31.1 7.10 173.4 0.73 

28 25o41’06’’N 88o06’46’’E 6.0 224 149 208 29.5 4.60 39.5 0.40 

29 25o40’01’’N 88o07’51’’E 5.8 301 187 280 44.6 0.66 129.3 0.53 

30 25o40’08’’N 88o07’26’’E 6.2 321 207 200 46.2 7.30 81.4 0.56 

31 25o41’06’’N 88o07’04’’E 6.1 129 177 280 62.3 6.70 133.6 0.23 

32 25o41’06’’N 88o06’00’’E 6.0 468 225 115 49.6 63.2 126.8 0.78 
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33 25o41’06’’N 88o16’22’’E 4.9 306 204 195 21.4 7.30 124.3 0.67 

34 25o38’24’’N 88o13’40’’E 5.8 163 235 175 140 31.5 64.2 0.29 

35 25o39’03’’N 88o13’19’’E 5.9 280 125 130 38.7 18.9 40.9 0.50 

36 25o46’19’’N 88o12’43’’E 4.9 101 100 165 33.2 15.1 50.4 0.18 

37 25o40’22’’N 88o13’22’’E 6.0 328 58 205 54.3 8.20 48.2 0.57 

38 25o44’20’’N 88o15’10’’E 5.7 437 48 190 37.2 18.5 392 0.73 

39 25o42’46’’N 88o15’00’’E 5.8 376 52 180 49.8 14.7 45.7 0.64 

40 25o39’39’’N 88o13’44’’E 5.9 510 159 270 47.1 7.5 65.2 0.85 

41 25o40’12’’N 88o18’07’’E 5.8 416 193 165 15.3 11.7 164.4 0.70 

42 25o39’00’’N 88o16’44’’E 4.9 570 213 295 18.6 6.66 115.7 0.95 

43 25o39’36’’N 88o18’00’’E 6.1 241 132 170 34.0 3.0 167 0.13 

44 25o39’39’’N 88o17’56’’E 5.2 269 153 265 41.0 3.0 133 0.48 

45 25o37’22’’N 88o16’33’’E 5.4 224 147 185 6.0 24.0 140 0.40 

46 25o31’26’’N 88o08’45’’E 5.9 403 190 185 9.4 20.3 49.5 0.68 

47 25o28’22’’N 88o04’48’’E 5.1 342 218 180 31.4 15.7 29.6 0.59 

48 25o30’36’’N 88o09’21’’E 5.8 522 200 290 40.3 18.3 46.3 0.87 

49 25o30’10’’N 88o09’03’’E 4.5 224 244 130 56.3 19.5 49.3 0.40 

50 25o30’43’’N 88o07’30’’E 6.3 376 73 285 32.8 18.4 42.9 0.64 

Source: Office of the Agricultural Chemist, Soil Testing Laboratory, Government 

                       of West Bengal, Raiganj, Uttar Dinajpur. 
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Appendix – IV 

Table 4.4 Land qualities in each block of Uttar Dinajpur District. 

Source: i. Office of the Principal Agricultural Officer, Government of West Bengal, Karnojora, Uttar Dinajpur 

                             ii. Office of Agricultural Chemist, Soil Testing Laboratory, Government of West Bengal, Raiganj, Uttar Dinajpur 

                     iii. Office of the Bureau of Statistics and Economic, Government of West Bengal, Karnojora, Uttar Dinajpur

Name of the 

C.D. 

Blocks 

Type of 

terrain 

Annual 

rainfall 

(mm) 

Temp. 

oC 

(monthly) 

Irrigation 

area (%) 

 

Drainage 

condition 

Predominant 

soil type 

 

Slope 

(o) 

Available nutrition status Soil 

Moisture 

LC 

Index 

Mean SD LCI 

(Standardize) 
N P K 

Chopra Slightly 

Undulated 

1761.1 26.23 60.3 Moderate Alluvium 40 

37’8’’ 

413.8 173.0 293.6 60.75 4.83 

4
.9

8
6

6
6

7
 

0
.0

6
3

8
3

6
 

0.070596 

Islampur  Slightly 

Undulated 

1761.1 26.03 61.64 Well Alluvium 40 

29’13’’ 

321.6 235.6 194.0 73.97 4.97 3.970128 

Goalpokher-

I 

Slightly 

Undulated 

1422.95 26.03 66.67 Well New 

Alluvium 

40  7’ 

51’’ 

340.3

3 

136.0 175.8

3 

78.08 5.01 6.426389 

Goalpokher-

II 

Slightly 

Undulated 

1422.95 26.01 53.55 Well Alluvium 30 

22’33’’ 

382.0 217.66 196.6

6 

76.71 4.98 4.584122 

Karandighi Plain 

 

1453.12 26.6 64.23 Well Alluvium 30 

18’57’’ 

339.0 158.80 181.0 75.34 5.06 8.746771 

Raiganj  Plain 

 

2041.9 25.14 66.68 Very 

Well 

Alluvium 30 

34’55’’ 

288.6 189.0 216.6 84.93 5.01 6.426389 

Hemtabad Plain 

 

2041.9 25.55 68.7 Moderate Old 

Alluvium 

30 

38’45’’ 

284.4

2 

117.42 177.1

4 

68.49 5.01 6.426389 

Kaliaganj  Plain 

 

2068.5 25.6 72.83 Well Old 

Alluvium 

30 

57’14’’ 

371.6

6 

166.16 225.0 79.45 5.0 5.827249 

Itahar Plain 
 

2022.4 25.58 69.71 Very 
Well 

Alluvium 305 
3’20’’ 

373.4 185.0 214.0 89.04 5.01 6.426389 
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Appendix – IVa 

Table 4.6 Land qualities for each land unit in Uttar Dinajpur District. 

Land 

units 

LAT. LONG. 

ALT DRN WAV WRK SLP CEC CLAY 
SAN

D 
SILT PH 

LSI 

Index 

(paddy

) 

LSI_pa

ddy 

(Stad.) 

LSI 

Index 

(wheat) 

LSI_w

heat 

(Stad.) 

LSI 

Index 

(potato

) 

LSI_po

tato 

(Stad.) 

 1 26o22’8’’
N 

88o17’42’
’E 

62 M 60.75 M 1o0’3
8’’ 

14 24 45 31 6.1 0.537 0.041 0.629 0.563 

 

0.502 0.082 

2 26o22’48

’’N 

88o19’51’

’E 

68 M 60.75 M 6o3’7’

’ 

13 24 44 31 6.0 0.53 0.018 0.623 0.487 0.625 0.952 

3 26o 
23’38’’N 

88o 
22’58’’E 

69 M 60.75 M 1o43’
3’’ 

15 24 45 32 6.1 0.544 0.034 0.617 0.411 0.495 0.058 

4 26o 
24’36’’N 

88o 
19’8’’E 

74 M 60.75 M 4o40’
15’’ 

18 24 42 34 6.0 0.552 0.039 0.590 0.138 0.595 0.821 

5 26o 
19’12’’N 

88o 
22’4’’E 

70 M 60.75 M 3o25’
56’’ 

12 20 49 31 5.7 0.494 0.005 0.618 0.424 0.597 0.834 

6 26o 
14’27’’N 

88o 
12’14’’E 

72 W 73.97 E 4o6’2
2’’ 

13 22 43 34 5.9 0.645 0.598 0.692 0.985 0.636 0.973 

7 26o 
13’58’’N 

88o 
11’49’’E 

57 W 73.97 E 3o21’
56’’ 

14 22 42 36 5.8 0.663 0.794 0.722 0.999 0.643 0.982 

8 26o 
13’55’’N 

88o 
11’6’’E 

56 W 73.97 E 2o7’4
8’’ 

11 21 47 33 5.9 0.597 0.389 0.642 0.717 0.522 0.185 

9 26o 
18’46’’N 

88o 
16’58’’E 

68 W 73.97 E 3o27’
54’’ 

10 23 46 31 6.0 0.59 0.267 0.628 0.551 0.518 0.716 

10 26o 
18’54’’N 

88o 
17’31’’E 

77 W 73.97 E 3o30’
49’’ 

14 22 47 31 6.2 0.643 0.63 0.702 0.993 0.640 0.979 

11 26o 
1’12’’N 

88o 
3’28’’E 

34 W 78.08 E 3o22’
35’’ 

9 22 41 36 5.8 0.51 0.24 0.593 0.160 0.550 0.421 

12 26o 
1’55’’N 

88o 
3’25’’E 

43 W 78.08 E 2o2’5
5’’ 

9 25 41 34 5.6 0.603 0.24 0.615 0.387 0.502 0.082 

13 26o 
56’38’’N 

88o 
2’16’’E 

35 W 78.08 E 9o48’
48’’ 

16 22 42 36 6.0 0.539 0.806 0.667 0.915 0.622 0.944 

14 26o 
57’28’’N 

88o 
1’40’’E 

38 W 78.08 E 4o53’
39’’ 

11 23 41 36 5.8 0.616 0.326 0.630 0.576 0.580 0.708 

15 26o 
7’26’’N 

88o 
1’44’’E 

43 W 78.08 E 5o33’
36’’ 

12 27 40 33 6.0 0.627 0.455 0.615 0.387 0.584 0.741 
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16 26o 
7’19’’N 

88o 
2’42’’E 

49 W 78.08 E 2o1’1
5’’.. 

14 21 46 33 5.9 0.64 0.557 0.712 0.997 0.540 0.327 

17 26o 

2’20’’N 

87o55’51’

’E 

36 W 76.71 M 4o3’3’

’ 

12 23 45 32 6.0 0.627 0.455 0.659 0.868 0.582 0.725 

18 26o 
1’37’’N 

87o 
56’27’’E 

37 W 76.71 M 6o18’
19’’ 

11 25 42 33 5.9 0.602 0.326 0.637 0.661 0.572 0.636 

19 26o 
1’40’’N 

87o 
55’19’’E 

35 W 76.71 M 3o27’
54’’ 

9 24 44 32 5.9 0.597 0.234 0.619 0.436 0.553 0.451 

20 26o1’4’’

N 

87o 

53’56’’E 

42 W 76.71 M 6o26’

44’’ 

11 28 41 31 5.8 0.598 0.318 0.624 0.500 0.578 0.691 

21 26o 
1’12’’N 

87o 
58’1’’E 

36 W 76.71 M 1o54’
19’’ 

12 26 40 34 5.9 0.629 0.464 0.623 0.487 0.498 0.067 

22 25o57’21
’’N 

87o 
57’36’’E 

39 W 76.71 M 4o45’
16 

15 26 38 36 6.1 0.685 0.863 0.618 0.424 0.572 0.636 

23 25o 

54’43’’N 

87o 

49’22’’E 

42 W 75.34 E 6o27’

15’’ 

12 32 38 30 6.0 0.612 0.341 0.648 0.778 0.605 0.879 

24 25o 
53’52’’N 

87o 
51’14’’E 

39 W 75.34 E 3o2’5
4’’ 

13 24 47 29 6.2 0.639 0.63 0.668 0.920 0.580 0.708 

25 25o 
50’20’’N 

88o1’58’’
E 

39 W 75.34 E 1o41’
3’’ 

13 25 38 38 5.9 0.648 0.63 0.642 0.717 0.498 0.670 

26 25o 

46’37’’N 

87o 

55’55’’E 

33 W 75.34 E 3o27’

54’’ 

15 27 42 31 6.3 0.684 0.859 0.617 0.411 0.543 0.355 

27 25o 
43’1’’N 

88o0’57’’
E 

29 W 75.34 E 6o0’2
0’’ 

17 27 36 37 6.1 0.689 0.912 0.604 0.261 0.522 0.185 

28 25o 
37’55’’N 

88o 
2’34’’E 

32 VW 84.93 E 8o19’
36’’ 

18 29 37 34 6.0 0.558 0.936 0.591 0.145 0.545 0.373 

29 25o 
38’6’’N 

88o 
4’58’’E 

30 VW 84.93 E 2o46’
35’’ 

13 31 30 39 5.8 0.646 0.638 0.606 0.282 0.550 0.421 

30 25o 
N38’31’’ 

88o 
4’58’’E 

30 VW 84.93 E 1o41’
3’’ 

19 29 32 39 6.2 0.699 0.936 0.597 0.194 0.499 0.071 

31 25o 
39’14’’N 

88o 
4’30’’E 

24 VW 84.93 E 7o39’
3’’ 

17 29 32 39 6.1 0.536 0.93 0.591 0.145 0.508 0.107 

32 25o 
37’12’’N 

88o 
3’50’’E 

31 VW 84.93 E 4o18’
25’’ 

16 30 33 36 6.0 0.697 0.915 0.595 0.177 0.547 0.392 

33 25o 
41’6’’N 

88’14’13’
’E 

37 M 68.49 E 4o5’3
2’’ 

15 27 33 40 6.0 0.624 0.43 0.605 0.271 0.571 0.627 

34 25o 
41’34’’N 

88o 
16’37’’E 

39 M 68.49 E 3o50’
10’’ 

9 24 41 36 5.6 0.565 0.06 0.615 0.387 0.587 0.765 

35 25o 
40’51’’N 

88o 
16’44’’E 

43 M 68.49 E 6o24’
38’’ 

18 28 34 39 5.9 0.63 0.523 0.590 0.138 0.568 0.598 
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Note:  M= Moderate, W= Well,   VW= Very well,   E= Easy 

Paddy = Mean (0.61984), SD (0.057187)    Wheat = Mean (0.031273), SD (0.62398)     Potato = Mean (0.040202), SD (0.55794)

36 25o 
41’52’’N 

88o 
15’36’’E 

36 M 68.49 E 5o58’
39’’ 

15 30 31 39 6.0 0.626 0.439 0.604 0.261 0.568 0.598 

37 25o 

40’37’’N 

88o 

17’16’’E 

34 M 68.49 E 2o9’2

3’’ 

14 25 39 37 6.0 0.62 0.341 0.623 0.487 0.568 0.598 

38 25o 
42’10’’N 

88o 
17’42’’E 

44 M 68.49 E 3o2’5
4’’ 

11 21 43 36 5.7 0.586 0.087 0.631 0.588 0.583 0.733 

39 25o 
41’27’’N 

88o 
17’16’’E 

43 M 68.49 E 5o14’
55’’ 

18 28 35 37 5.8 0.637 0.523 0.591 0.145 0.581 0.716 

40 25o 

39’54’’N 

88o 

25’40’’E 

28 W 79.45 E 0o28’

35’’ 

12 26 37 37 5.9 0.626 0.455 0.610 0.327 0.490 0.045 

41 25o 
36’21’’N 

88o 
15’18’’E 

28 W 79.45 E 7o52’
52’’ 

13 29 32 39 5.8 0.503 0.63 0.594 0.168 0.519 0.166 

42 25o 
33’57’’N 

88o 
15’39’’E 

26 W 79.45 E 5o14’
55’’ 

14 32 29 39 6.1 0.673 0.662 0.620 0.449 0.533 0.267 

43 25o 

35’13’’N 

88o 

16’19’’E 

33 W 79.45 E 1o48’

50’’ 

15 31 33 36 6.1 0.7 0.828 0.629 0.653 0.505 0.093 

44 25o 
34’1’’N 

88o 
15’14’’E 

32 W 79.45 E 4o15’
16’’ 

14 28 33 39 6.0 0.669 0.775 0.604 0.261 0.541 0.336 

45 25o 
34’4’’N 

88o 
14’42’’E 

36 W 79.45 E 4o3’3’
’ 

16 30 30 40 6.0 0.697 0.889 0.600 0.221 0.565 0.569 

46 25o 

26’45’’N 

88o 

10’55’’E 

28 VW 89.04 E 3o10’

32’’ 

18 32 30 39 5.9 0.701 0.873 0.618 0.424 0.551 0.431 

47 25o 
25’40’’N 

88o 
5’2’’E 

32 VW 89.04 E 6o23’
4’’ 

11 20 43 38 5.9 0.614 0.373 0.603 0.251 0.566 0.579 

48 25o 
31’37’’N 

88o 
10’37’’E 

27 VW 89.04 E 0o45’
12’’ 

15 34 34 32 5.8 0.703 0.422 0.616 0.399 0.543 0.355 

49 25o 
28’22’’N 

88o 
4’4’’E 

22 VW 89.04 E 5o51’
51’’ 

13 31 31 38 6.0 0.648 0.646 0.606 0.282 0.515 0.142 

50 25o 
28’1”N 

88o 
8’13’’E 

34 VW 89.04 E 6o16’
11’’ 

16 31 32 37 6.4 0.694 0.897 0.606 0.282 0.577 0.682 
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Appendix - V 

Table 5.8 Block-wise area and their growth rate of HYVs crops in Uttar Dinajpur District (1995-96 to 2015-16). 

(Area in ’000 ha) 

Name of the 

C.D. Blocks 

HYV Paddy HYV Wheat HYV Maize HYV Jute HYV Pulses HYV Oilseeds 

1995-96 2015-16 1995-96 2015-16 1995-96 2015-16 1995-96 2015-16 1995-96 2015-16 1995-96 2015-16 

Chopra 3.15 15.80 - 3.21 0.30 1.15 - 1.20 1.15 0.43 0.40 2.45 

Islampur 4.40 18.00 0.75 3.50 0.85 5.10 0.25 3.00 0.32 0.64 0.68 4.39 

Goalpokher-I 7.50 24.00 1.65 7.40 - 1.50 1.35 4.02 0.95 0.76 1.23 6.10 

Goalpokher-

II 

6.90 24.35 4.88 46.0 3.75 6.75 - 1.30 1.90 0.66 - 1.87 

Karandighi 5.98 23.00 3.00 9.00 - 2.10 - 1.90 - 0.40 2.11 6.53 

Raiganj 7.60 25.70 2.12 8.50 1.15 5.50 2.60 5.40 0.16 0.76 3.60 8.54 

Hemtabad 3.65 12.85 0.45 3.85 2.80 4.00 - 1.95 - 0.46 - 3.01 

Kaliyaganj 5.08 19.25 1.80 5.50 2.35 5.00 0.10 3.05 0.10 1.07 1.75 5.48 

Itahar 4.80 18.15 2.40 7.77 - 1.66 0.95 5.00 2.20 1.19 2.70 7.65 

Uttar 

Dinajpur 

49.06 181.10 17.05 53.33 12.20 28.11 5.25 26.72 6.78 6.37 12.47 46.02 

Source: Office of the Deputy Director of Agriculture (Administration), Karnojora, Uttar Dinajpur. 
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Table 5.14 Total consumption trends of chemical fertilizer (N, P2O5, K2O) in 

                                 Uttar Dinajpur District (1992-93 to 2015-16). 

(Amount in ’000 tonnes) 

Years Nitrogen (N2) Phosphorus 

(P2O5) 

Potassium 

(K2O) 

Total=(N2, 

P2O5, K2O) 

1992-93* 10.80 5.70 5.50 22.00 

1993-94* 10.00 6.10 4.10 20.20 

1994-95* 16.70 5.50 3.90 26.10 

1995-96* 14.60 5.20 3.80 23.60 

1996-97* 15.40 7.40 4.50 27.30 

1997-98* 16.60 9.40 5.10 31.10 

1998-99* 17.70 10.60 6.20 34.50 

1999-00* 19.10 12.30 6.80 38.20 

2000-01 17.50 11.20 7.60 36.30 

2001-02 18.60 10.50 8.30 37.40 

2002-03 18.40 12.00 8.00 38.40 

2003-04 19.60 10.20 6.10 35.90 

2004-05 22.00 10.20 8.30 40.50 

2005-06 19.30 12.60 8.30 40.20 

2006-07 32.60 16.60 9.90 59.10 

2007-08 30.00 12.80 11.60 54.40 

2008-09 40.70 23.70 18.90 83.30 

2009-10 47.40 22.90 25.40 95.70 

2010-11 49.40 28.80 19.40 97.60 

2011-12 43.00 27.60 17.30 87.90 

2012-13 64.80 27.1 16.80 108.70 

2013-14 45.60 15.20 17.50 78.30 

2014-15 48.60 22.80 21.30 92.70 

2015-16 66.50 29.60 19.60 115.70 

Source: i. *Office of the Principal of Agriculture, Government of West  

                                    Bengal, Karnojora, Uttar Dinajpur 

                            ii. Office of the Bureau of Applied Economics & Statistics, Government  

                                    of West Bengal, Karnojora, Uttar Dinajpur 
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Appendix - Vb 

Table 5.24 Block-wise percentage of pesticide detections in sample wells in Uttar  

                             Dinajpur District. 

 

Pesticides 

Name 

of the 

C.D. 

Blocks C
h

o
p

r
a

 

Is
la

m
p

u
r
 

G
o

a
lp

-

o
k

h
e
r
-I

 

G
o

a
lp

o
k

h
e
r
-

II
 

K
a

r
a

n
d

-i
g

h
i 

R
a

ig
a

n
-j

 

H
e
m

t-
a

b
a

d
 

K
a

li
a

-g
a

n
j 

It
a

h
a

r
 

Total 

Sample 

wells 

120 96 82 103 112 159 100 124 136 1032 

EDB 

W
E

L
L

S
 W

IT
H

 D
E

T
E

C
T

IO
N

S
 

81 70 63 86 77 135 68 90 102 772 

DBCP 92 64 49 98 80 102 61 83 109 738 

Dichloropan

e 

42 51 46 53 47 99 63 74 54 529 

Atrazine 61 49 46 58 63 84 51 59 62 533 

Simazine 32 28 22 27 23 41 23 31 33 260 

Metribuzin 28 21 18 21 23 31 19 28 31 220 

Cyanazine 21 18 17 16 21 27 16 21 23 180 

Alachlor 25 20 13 16 22 29 19 23 26 193 

Metolachlor 13 10 17 16 21 23 11 13 18 142 

Aldicarb 

Sulfone 

 

79 

 

61 

 

55 

 

71 

 

69 

 

102 

 

66 

 

77 

 

98 

 

678 

Aldicarb 

Sulfoxide 

 

72 

 

58 

 

51 

 

72 

 

71 

 

96 

 

62 

 

71 

 

89 

 

642 

Carbofuran 69 55 48 68 66 92 59 67 83 607 

Aldicarb 61 55 46 54 60 73 54 62 61 526 

Bromacil 21 18 11 12 14 31 20 22 28 177 

Diuron 10 06 04 07 12 19 21 13 14 106 

Linuron 06 05 10 14 13 17 14 13 10 102 

Oxamyl 36 28 21 27 29 35 31 34 39 280 

Methomyl 12 09 07 15 13 21 13 19 20 129 

DDT 06 04 03 09 10 07 11 08 10 68 

Pentachlorop

henol 

 

12 

 

08 

 

11 

 

09 

 

14 

 

17 

 

13 

 

09 

 

14 

 

107 

Arsenic - 02 - - - 02 - - - 04 

Source: Water Resource Investigation & Development Department, Jalsampad Bhawan, 

                  Government of West Bengal, Karnojora, Uttar Dinajpur 
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Appendix – VI 

 

Table 6.4 Block-wise average water level (mbgl) of ground water monitoring stations in 

                Uttar Dinajpur District, 2015 

 

Name of the 

C.D. Blocks 

No. of 

sample 

village 

Sample 

Village 

location code 

Average water level (mbgl)  

(m) 

Mean 

Pre Monsoon 

(April) 

Post 

Monsoon 

(September) 

Pre 

monsoon 

Post 

Monsoon 

 

Chopra 05 308851, 

852,864,865 
& 906 

10.20-12.60 7.10-10.80 11.40 8.95 

Islampur 05 308950, 951, 

309005, 006 

& 008. 

12.10-14.55 11.25-13.10 13.32 12.17 

Goalpokher-I 06 309092, 093, 

124, 127, 183 

& 184 

15.30-17.50 12.60-14.20 16.40 13.40 

Goalpokher-II 06 309223, 224, 

227, 264, 339 

& 360 

12.50-14.50 10.10-12.40 13.50 11.25 

Karandighi 05 309384, 386, 

455, 542 & 

575 

15.50-17.00 12.00-14.30 16.25 13.15 

Raiganj 05 309651, 683, 

684, 685 & 

688 

14.40-16.60 11.80-12.90 15.50 12.35 

Hemtabad 07 309856, 863, 
864, 865, 866, 

867 & 874 

13.21-14.15 11.10-12.80 13.68 11.45 

Kaliyaganj 06 309965, 

310026, 069, 

073, 075 & 

076 

16.00-17.80 13.10-14.25 16.90 13.67 

Itahar 05 310206, 143, 

225, 253 & 

262 

14.10-16.25 11.20-12.60 15.17 11.90 

Uttar 

Dinajpur 

50 360 13.70-15.67 11.14-13.04 14.68 12.09 

Source: Data derived from field survey of 360 households.
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Appendix – VIa 

 

Table 6.24 Block-wise distance covered by the seller and buyer in Uttar Dinajpur District. 

 

 

Name of the 

C.D. Blocks 

Distance covered  by seller and buyers from house to markets (in km) 

Seller Buyer 

<2 2-4 4-6 6-8 >8 Average <2 2-4 4-6 6-8 >8 Average 

Chopra 5 9 12 8 6 4.82 6 10 12 5 7 4.98 

Islampur 7 8 13 7 5 5.10 5 9 11 6 9 5.57 

Goalpokher-I 6 10 10 8 6 5.96 7 8 13 8 4 5.86 

Goalpokher-II 3 8 15 10 4 5.40 4 11 9 10 6 5.97 

Karnndighi 5 11 08 9 7 5.85 6 14 5 11 4 4.88 

Raiganj 10 8 12 6 4 4.64 9 15 10 3 3 4.56 

Hemtabad 7 9 11 8 5 5.12 6 11 9 12 2 6.79 

Kaliyaganj 8 8 15 8 1 5.75 5 12 15 6 2 5.32 

Itahar 6 10 13 7 4 5.38 6 11 12 8 3 5.86 

Uttar 

Dinajpur  

57 81 109 71 42 5.33 54 101 96 69 40 5.53 

Percentage 

(%) 

15.83 22.50 30.28 19.72 11.67 - 15.0 28.05 26.67 19.17 11.11 - 

Source: Based on the households survey of 360 respondents.
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Appendix – VIb 

 

Table 6.25 Block-wise and hat-wise seller and buyer’s attendance in the market of Uttar  

                            Dinajpur District. 

Name of the 

C.D. Blocks 

Name of the Hats Market 

frequency 

No. of 

buyers 

No. of 

sellers 

Total 

(Buyer+seller) 

 

Chopra 

Daspara Hat*1 Bi-weekly 1,459 459 1,918 

Lalbazar Hat*2 weekly 1,200 126 1,326 

Narayanpur Hat*3 Bi-weekly 1,060 100 1,160 

 

Islampur 

Kalangin Hat*1 Do 3,000 380 3,380 

Matikunda Hat*2 Do 1,050 125 1,175 

Naya Hat*3 Do 1,280 145 1,425 

 

Goalpokher-I 

Debiganj Hat*1 Do 4,900 570 5,470 

Goda Hat*2 weekly 900 139 1,039 

Goti Hat*3 Bi-weekly 540 65 605 

 

Goalpokher-II 

Chakulia Hat*1 Do 4,800 590 5,390 

Surjapur Hat*2 weekly 4,100 495 4,595 

Samspur Hat*3 Bi-weekly 2,950 380 3,330 

 

Karnndighi 

Tungidighi Hat*1 Do 4,000 540 4,540 

Bilasput Hat*2 Do 6,400 670 7,070 

Madrasa betna Hat*3 Do 520 48 568 

 

Raiganj 

Bindol Hat*1 Weekly 4,250 380 422 

Shyampur Hat*2 Tri-weekly 3,700 295 3,995 

Rolgoan Bazar*3 Daily 1,100 120 1,220 

 

Hemtabad 

Samaspur Hat*1 Bi-weekly 3,200 380 3,580 

Bishnapur Hat*2 Weekly 4,500 470 4,970 

Bharatpur Hat*3 Bi-weekly 800 90 890 

 

Kaliyaganj 

Kunore Hat*1 Weekly 3,050 280 3,330 

Faridhpur Hat*2 Bi-weekly 1,683 149 1,832 

Chandail Hat*3 Tri-weekly 891 78 969 

 

Itahar 

Durgapur Hat*1 Weekly 6,000 680 6,680 

Itahar porsa Hat*2 Bi-weekly 1,700 195 1,895 

Baidara Hat*3 Do 4,000 425 4,425 

Uttar 

Dinajpur  

27 Hats/ Markets Weekly-7, Bi-weekly-17, Tri-weekly-2, Daily-1 

Source: Chief Marketing Manager and Market Survey Report-2015, Uttar Dinajpur,  

                      West Bengal 

Note: *1= Big hat (area above 15 Bigha), *2= Medium hat (area 8-15 Bigha). 

                       *3= Small hat (area less than 8 Bigha). 
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Appendix – VII 

 

Table 7.1 Calendar for sowing and harvesting time of principal crops in Uttar  

                              Dinajpur District. 

Sl. 

No. 

Seasons Sowing time Harvesting time 

1 Amon Paddy June to August November to December 

2 Boro Paddy February to Middle March June to Middle July 

3 Wheat November to December Middle March to April 

4 Potato October to November Middle January to 1st week of March 

5 Maize June to July September to October 

6 Mustard October to November February to March 

7 Lentil November to December March to April 

8 Mashkalai September to October December to January 

9 Gram October to November March to April 

10 Arhar June to July December to February 

11 Jowar June to July September to November 

12 Jute April to May September to October 

13 Sugarcane October to March November to April 

14 Groundnut July to August October to December 

Source: Information gathered by the researcher from the cultivators of the district. 



xxiv 
 

 

Appendix - VIIa 

 

 

 

               

Table 40 Block-wise crop area in percentage in Uttar Dinajpur District, 2018 

         Source: i. Office of the Deputy Director of Agriculture (Administration), Uttar Dinajpur 

                 ii. Data compiled by the researcher depend on District Statistical Hand Book,  

                          Uttar Dinajpur. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Name of the 

C.D. Blocks 

Area in percentage 

Paddy 

(Amon & 

Boro) 

Wheat maize 

 

Jute Potato mustard 

Chopra 64.61 4.65 10.57 17.27 8.55 4.03 

Islampur 52.33 18.29 11.03 13.49 11.35 9.07 

Goalpokher-I 53.62 12.18 5.08 11.07 7.04 12.18 

Goalpokher-II 57.88 13.26 5.78 8.24 5.27 12.97 

Karandighi 51.74 13.58 4.79 18.65 3.71 9.15 

Raiganj 58.65 10.58 3.42 12.87 2.75 14.64 

Hemtabad 74.50 6.39 2.96 8.39 3.03 9.27 

Kaliaganj 67.08 6.81 1.52 9.74 3.54 11.21 

Itahar 62.96 8.60 - 8.77 4.36 19.87 
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Appendix - VIIb 

Table 7.47 Changing land use statistics of Uttar Dinajpur District (1992 to 2016). 

(Area in ’000 ha) 

Source: i. Office of Directorate of Agriculture, Karnojora, Government of West Bengal, 

                      Uttar Dinajpur and * Dakshin Dinajpur 

                  ii. District Statistical Hand Book, Bureau of Applied Economics & Statistics,  

                      Karnojora, Uttar Dinajpur (Different years). 

 

Years 
Reporting 

area 

Net 

area 

sown 

Current 

fallow 

Fallow 

land and 

other 

than 

fallow 

Cultur-

able 

wastela-

nd 

Land 

under 

Misc. 

tree 

crops 

Permanent 

Pastures and 

other 

grazing land 

1992* 312.47 262.23 5.78 0.89 2.04 2.15 0.96 

1993* 312.47 258.89 3.94 0.42 1.47 2.71 - 

1994* 312.47 257.14 6.12 0.65 0.98 2.68 1.02 

1995* 312.47 263.26 7.45 0.12 3.15 1.85 0.84 

1996* 312.47 256.10 5.86 0.87 1.87 1.97 - 

1997 312.47 260.76 6.49 0.24 0.56 2.32 - 

1998 312.47 258.41 7.23 0.18 0.88 1.89 0.68 

1999 312.47 257.35 7.71 0.20 1.06 2.33 1.13 

2000 312.47 260.54 6.08 0.01 2.43 2.12 0.88 

2001 312.47 273.41 4.76 0.08 3.54 2.49 0.81 

2002 312.47 272.51 5.20 - 1.07 3.37 - 

2003 312.47 275.21 3.26 0.28 0.41 2.61 0.37 

2004 312.47 272.58 4.47 0.62 0.13 3.23 0.09 

2005 312.47 269.60 6.48 0.19 0.24 3.18 0.02 

2006 312.47 270.30 4.25 0.55 0.52 3.03 0.01 

2007 312.47 277.60 0.33 0.04 0.25 2.31 0.01 

2008 312.47 276.80 0.30 0.05 0.06 2.40 0.11 

2009 312.47 276.99 0.20 0.04 0.07 1.82 0.02 

2010 312.47 275.51 4.39 0.05 9.00 2.09 0.18 

2011 312.47 274.77 1.50 0.16 0.12 1.51 0.13 

2012 312.47 276.46 0.20 0.14 0.08 3.73 0.06 

2013 312.47 276.73 0.15 0.10 0.05 3.47 0.04 

2014 312.47 275.66 0.25 0.07 0.09 2.68 - 

2015 312.47 274.47 0.24 0.03 0.17 2.21 - 

2016 312.47 275.84 0.32 0.09 0.22 1.98 0.02 
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1. Introduction  

Agricultural productivity is measured as the ratio of 

agricultural output to agricultural inputs. Uttar Dinajpur district 

has witnessed tremendous changes in agriculture and allied 

sectors since the independence time; it has registered 

imbalanced agricultural development and spatial variations in 

productivity. In the district, about 75 per cent of working 

population is engaged in agricultural sector either as cultivators 

or as agricultural labours. Agriculture in the district is backward 

in comparison with that of the other district of West Bengal. 

Geographical studies on agricultural productivity are largely 

associated with its regional variations (issues related to 

environmental condition and productivity pattern), its 

assessment (methodological aspects of production 

measurement) and applied aspects (issues related to 

determination of productivity factors such as biological, techno-

economic, demographic and socio-cultural in the specific 

environment of land). 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 there possible reasons help to 

demarcate the regions of agricultural productivity. Though, the 

production of cereal crops increased about 20 thousand tonnes 

in each year to reach 924 thousand tonnes during the year 

2015. The main issue in Uttar Dinajpur district is to analyze the 

productivity pattern in relation to bio-physical factors of land 

and agricultural intensity in order to understand of agricultural 

development. 
 

2. Different approaches for the measurement of agricultural 

productivity 

Agricultural productivity measurement is not a simple task 

as it deals with to establish a relationship between output and 

input in agricultural production. Agricultural productivity has 

been assessed and studied by considering physical factors of 

land (i. e land productivity) and work force engaged in 

agricultural operation (labour productivity)-(Rehman and Singh 

1992). In resent time agricultural productivity has engaged the 

attention of geographer working in various disciplines subjects 

like; geography, agricultural science economics and 

agricultural economics for a long time;  many attempts have 

been made to measure and identify agricultural productivity in 

India as well as the world. Measuring productivity in agriculture 

is a substantial literature relating to methodological 

procedures. The measurement of agricultural productivity 

which are utmost frequently used are those of partial 

productivity and refer to the relation of a single input to the total 

output. There are more than 24 methods to find for the 

agricultural productivity. Among of these, most important 

methods are discuss below- 
 

Thompson (1926) measures the relative productivity of 

British and Danish farming emphasized and expressed of 

gross output of crops and livestock. Enyedi (1964); Shafi 

(1972, 1984) determining an index of productivity coefficient. 

Technique of Enyedi’s is applicable for determine productivity 

index of an area with the reference to national level. Jasbir 

Singh (1976) has attempted to measure the regional 

differences in the level of food production and to demarcate the 

weaker areas from the point of view of agricultural production 

is enough to focus attention in important food crops in a 

particular region and it is dominant primary and secondary 

crops in terms of agricultural land occupancy. Bhatia (1967) 

standardized yield index where shows the changes and trends 

of agricultural efficiency in Uttar Pradesh during 1953-1963 

adopted Ganguli’s method of productivity measurement. 

Khusro (1965) has linked 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. Kendall (1939) has 

suggested four methods, such as Productivity co-efficient, 

Ranking co-efficient, Value co-efficient and Energy co-efficient. 
 

3. Study Area  



Volume-03, Issue-11, November-2018                                                                         RESEARCH REVIEW International Journal of Multidisciplinary 

RRIJM 2015, All Rights Reserved                                                                                                                                     163 | Page 

For administrative purpose West Bengal has been divided 

into 20 Districts. Uttar Dinajpur is one of the most important 

District of West Bengal, comprising an area of about 3140 

sq.km and lying between latitudes 25
0
17’10’’ N to 26

0 
35’15’’ N 

and 87
0
48

’
37’’ E to 88

0
20’10’’ E longitudes. The District 

consists of 9 C.D. Blocks covering 1577 Villages, 3 statutory 

towns and 3 census towns. Uttar Dinajpur District is situated in 

the northern tract of Bengal Plain laying North of Ganga River. 

In general, the area has mostly levelled topography having 

slope from North to South.  
 

The study area has an average elevation generally does 

not exceed 30 m above mean sea level and no hill is found in 

the District. Climatically, this region falls under the subtropical 

monsoon climatic zone, oppressive hot summer (38
0 

C
 
in May) 

and monsoon rainfall, dry and cold winter season (15
0
C in 

January) are some of the typical characteristics. 
 

The area is drained mainly by the River Mahananda, 

Nagar, Gamari, Chhiramati (Srimati) and Tangan flowing from 

North to South. 
 

Thus the study area has a variety of topography having 

potentials in terms of land utilization. Therefore, the study area 

is to be studied in detail and evaluated properly. 

 

 
 

 
Figure 1 Location map of the study area. 
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4. Objectives  

The study will try to fulfil the following objectives 

 To find out block level changing pattern of agricultural 

productivity in Uttar Dinajpur district during 1990-91 to 

2015-16. 

 To show the per annum change of agricultural 

productivity from 1990-91 to 2015-16. 

 To show the different agricultural productivity zone of 

cereal crops of Uttar Dinajpur district.  

 To identify the high productivity status blocks and to 

formulate plan to increase their productivity in Uttar 

Dinajpur District. 

5. Data Sources and Methodology 

In the present study data has been collected from primary 

and secondary sources. Block level primary data for the year 

1990-91 have been collected by the author from different 

villages covering different parts of the district. And data the 

year 2015-16 have been collected from for secondary sources 

as well as district Statistical Handbook and Principal 

Agriculture Officer, Karnojora, Uttar Dinajpur District. Yang 

(1965) devised a ‘crop yield index’ method was applied for the 

agricultural productivity. The agricultural productivity indices of 

crops were calculated. His method represents the yield rate of 

various crops in a blocks compared with the average crop yield 

of the district. The procedure for calculating ‘crop yield index’ 

is- 

 

Firstly, the average yield of each crop grown in the whole 

region is determined. And secondly, the value of each crop is 

divided by the yield of the whole region then multiplied by 100 

and get the value in per cent (shown in column 5, table 1). By 

considering the area devoted to each crop as a weight and 

multiplying it with the percentage value, a product is obtained 

(shown in col. 6, table 1). By adding the total products and 

dividing the sum of the products by the total crop area (in 

hectares). The computed values of productivity index for nine 

blocks of Uttar Dinajpur are given in the table 2.  

 

6. Yang’s Crop Yield Index Method of Agricultural 

Productivity (1965) 

For the study of agricultural productivity of Uttar Dinajpur 

District, Yang’s crop productivity index method has been 

applied. In this method some major crops grown in the district 

were considered for the productivity analysis. The area and 

average yield of different crops have been taken into account 

to calculate the agricultural productivity and results shown in 

the table 1. 

 

Table 1 Method of Calculating Crops Productivity Index of Chopra Block, Uttar Dinajpur District for the Year of 1990-91 

Name of the 

crops 

Average yield rates 

(Quintal/Hectare) 
Area of each 

crops in Block 

(Hectares) 

Crop yield in the block 

as % of the District 

(col.3/col.2)x100 

Percentage multiplied 

by area under crops 

(col.4xcol.5) 
Yield in 

District 
Yield in Blocks 

1 2 3 4 5 6 

Paddy 23.40 25.45 13,580 108.76 1,476,960.80 

Wheat 16.75 18.10 2,015 108.05 2,17,720.75 

Potato 72.00 67.75 3,140 94.09 2,95,442.60 

Gram 5.60 4.78 570 85.35 48,649.50 

Maize 41.90 44.50 890 106.20 94,518.00 

Mustard 9.35 10.20 285 108.85 31,022.25 

Total 20,480 - 2,164,313.90 

Source: Office of the Principal Agricultural Officer, Directorate of Agriculture, Government of West Bengal, Karnojora, Uttar Dinajpur. 

 

Crop yield index for Chopra Block is = 2164313.90/20480 

                                                        = 105.68  
 

7. Agricultural Productivity Region-Based on Cereal Crops 

Cereal crops in the district occupy an important position in 

agricultural sector. The major cereal crops like; paddy, wheat, 

maize, bajra and barly which occupy an important position. 

Area of very high, high, medium, low and very low productivity 

categories are shown in the table-2 and its zone shows in 

figure- 2 and 3. 

 

Table 2 Agricultural productivity index for cereal crops 

Name of the CD blocks Yield index (1990-91) Yield index (2015-16) Growth per annum 

Chopra 102.12 141.32 1.57 

Islampur 98.45 129.48 1.24 

Goalpokher-I 97.65 122.35 0.99 

Goalpokher-II 100.15 143.90 1.75 

Karandighi 103.34 139.65 1.45 

Raiganj 106.18 137.02 1.23 

Hemtabad 95.14 129.30 1.37 

Kaliyaganj 90.76 119.26 1.14 

Itahar 109.42 160.25 2.03 

Source: i. District Statistical Handbook, Uttar Dinajpur District, Bureau of Applied Economics and Statistics, Govt. of West Bengal. 

                ii. Office of the Principal Agricultural Officer, Directorate of Agriculture, Government of West Bengal, Uttar Dinajpur. 

                 iii. Author’s calculation.  
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7.1 Very Low Productivity Zone 

In the study area, very low productivity cereal crops is 

limited in one block namely Kaliaganj (90.76) with an index 

value of below 94.49 in the year 1990-91 and in the year 2015-

16 it is also covered two blocks namely Kaliaganj (119.26 per 

cent) and Goalpokher-I (122.35 per cent) with an index value 

of below 127.46 per cent (shown in table 2).  

 

7.2 Low Productivity Zone 

Low productivity cereal is limited in two blocks namely 

Goalpokher-I and Hemtabad Block with the agricultural 

productivity index 97.65 and 95.14 per cent in the year 1990-

91 respectively. But in the year 2015-16, it is confined to two 

blocks with an index value namely Islampur (129.48 per cent) 

and Hemtabad (129.30 per cent). 

Table 2a Productivity region based on cereal crops of yield index in Uttar Dinajpur District (1990-91 and 2015-16). 

1990-91 2015-16 

Productivity 

Category 
Crop index 

No. of 

CD 

Blocks 

Name of CD 

Blocks 

Productivity 

Category 
Crop index 

No. of 

CD 

Blocks 

Name of CD 

Blocks 

V. Low <94.49 1 Kaliaganj V. Low <127.46 2 
Kaliaganj, 

Goalpokher-I 

Low 94.49-98.22 2 
Goalpokher-I, 

Hemtabad 
Low 

127.46-

135.66 
2 

Islampur, 

Hemtabad 

Medium 
98.22-

101.95 
2 

Islampur, 

Goalpokher-II 
Medium 

135.66-

143.86 
3 

Chopra, 

Karandighi & 

Riganj 

High 
101.95-

105.68 
2 

Chopra, 

Karandighi 
High 

143.86-

152.06 
1 Goalpokher-II 

V. High >105.68 2 Raiganj, Itahar V. High >152.06 1 Itahar 

 Source: Computed by the author. 

 

7.3 Medium Productivity Zone 

The medium productivity zone in cereal crops (shown in 

figure 1) lies in Northern part of the district with an index value 

ranges between 98.22 to 101.55 per cent in 1990-91. In the 

study area, blocks having the medium productivity are namely 

Islampur (98.45 per cent) and Goalpokher-II Block (101.15 per 

cent). This zone lies in Northern part of the district (shown in 

figure 2). But in the year 2015-16, medium productivity zone is 

confined to three blocks with an index value ranges between 

135.66 to 143.86 per cent. Block having the medium 

productivity is namely Chopra (141.32 per cent), Karandighi 

(139.65 per cent) and Raiganj (137.02 per cent). This zone lies 

in Northern-middle part of the district (shown in figure 3). 

 
Figure 2 Status of agricultural productivity of cereal crops 1990-91 
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Figure 3 Status of agricultural productivity of cereal crops 2015-16 

 

7.4 High Productivity Zone 

In the study area, high productivity zone index value 

ranges between 101.95 and 105.68 per cent in 1990-91 and it 

increased 143.86 and 152.06 per cent in the year 2015-16. 

High productivity cereal crops confined two blocks namely 

Chopra (102.12 per cent) and Karandighi (103.34 per cent) in 

the year 1990-91. This zone lies in Northern and South-

Western part of the district.  But in the year 2015-16, it 

confined in only one block namely Goalpokher-II Block with an 

index value (143.90 per cent). This zone lies in Middle-Western 

part of the district. The productivity is high because, variation in 

soil fertility, availability of irrigation, use of HYV seeds and 

other favourable conditions are prevailing in this Block (shown 

in figure 3). 
 

7.5 Very High Productivity Zone 

In the year 1990-91, the highest agricultural productivity 

confined in two blocks namely Raiganj (106.18 per cent) and 

Itahar (109.42 per cent). The very high productivity zone of 

cereal crops (shown in figure 2) lies in middle part and 

southern part of the district with a index value of above 105.68 

per cent. On the other side, in the year 2015-16, only one block 

namely Itahar (160.25 per cent) and it lies in southern part of 

the district (shown in figure 3). The very high productivity zone 

with an index values above 152.06 in 2015-16 found in Itahar 

CD Block. 
 

8. Growth of Agricultural Productivity in Uttar Dinajpur 

District (1990-91 To 2015-16) 

The growth of very high agricultural productivity index per 

annum is 2.03 (shown in table 2) in between 1990-91 to 2015-

16 recorded in Itahar Block. But very low growth index per 

annum found in Goalpokher-I (0.99 per cent). The growth of 

agricultural productivity for the period of the study blocks in 

Uttar Dinajpur district between in 1990-91 to 2015-16 has been 

shown in the table 2b. Per annum growth zone distribution are 

shown in the figure 4. 

 

Table 2b Per annum productivity growth of cereal crops (1990-91 to 2015-16) 

Productivity Category Crop index No. of CD Blocks Name of CD Blocks 

V. Low < 1.20 2 Goalpokher-I, Kaliaganj. 

Low 1.20-1.41 3 Islampur, Raiganj & Hemtabad. 

Medium 1.41-1.62 2 Chopra, Karandighi. 

High 1.62-1.83 1 Goalpokher-II 

V. High > 1.83 1 Itahar. 

 Source: Computed by the author. 
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Figure 4 Status of agricultural productivity of cereal crops 1990-91 to 2015-16 

 

From the table 2b, per annum medium agricultural 

productivity index confined in two blocks namely Chopra (1.57 

per cent) and Karandighi Block (1.45 per cent). Low 

productivity growth per annum confined to three blocks with an 

yield index value namely Islampur (1.24 per cent), Raiganj 

(1.23 per cent) and Hemtabad (1.37 per cent). Per annum low 

growth of productivity causes is low capacity of soil fertility for 

cereal crops, low water retention capacity of soil, non-

availability of irrigation system and many others.  

 

9. Conclusion 

Agricultural productivity studies most essential for the 

measurement of productivity of different crops in a region. 

During the study period (1990-91to 2015-16) levels of 

agricultural productivity has been increased in all blocks of 

Uttar Dinajpur District. Therefore, farmers are literates, 

implementing the modern technology, crop rotation, expansion 

of irrigation facilities, introduction of HYV seeds and high 

amount of fertilizers and organic manures used in agricultural 

sectors. Improvement of agricultural productivity in the district 

is a good sign for future generation as well as establishes the 

sustainable economic development.  
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