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Abstract

In India, the status of agricultural development is still an important concern before policy makers, academia,

research think-tank and planners not only because of its decreasing contribution to national GDP rather

widespread development disparity and its impact in everyday life. Even after the Green Revolution and

economic reforms, institutional, technological and infrastructural differences in agriculture have not been

diminished at macro, meso and micro level which were expected during the planning era. Here, an attempt has

been made to show the spatial pattern of agricultural development and disparity lies in it at block level in the

Malda district of West Bengal. The data for present study has been obtained from Agriculture Census, Input

Survey and other secondary sources. To measure agriculture development, the UNDP method has been used.

The composite standardised score, interpolation, extrapolation, quartile and QGIS tools and techniques have

been used for data operation. In the study, agricultural development has been measured through standardised

composite score of thirty-two input variables and two output variables. The results of the study show

horizontal and vertical transformation in agricultural development in the district from 1995-96 to 2015-16.

The development transformation is mainly caused by increased inputs which positively impact on produc-

tivity and crop diversification index. The study also reveals extended disparity among blocks from 1995-96

to 2015-16. The study suggests the needs of immediate integrated policy intervention to minimise disparity

and uplift less developed blocks in agricultural development in Malda district.
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Introduction

The purpose of development is to continu-

ously improve the condition of something like

standard of living. On the other hand, the pur-

pose of agricultural development is to improve

the agricultural system to get best possible out-

put and minimized regional disparities. To meet

food demand of increasing population, upheld

livelihood options and support agro-based indus-

tries, the development of the agricultural sector

is essential for the time being. In changing insti-

tutional, infrastructural and technological know-

how, the agricultural system too demands cer-
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tain modification to get plentiful production of

crops. For this, the subsistence nature of agri-

culture has to be changed through bringing more

and more well-equipped infrastructural facilities.

In India, the attempt has been made to do so

from the first five-year plan to recent one. One

of the problems remain in planning investment

in agriculture is regional disparities at micro and

macro levels because the policy intervention

focuses on sectoral and regional development

rather than systematic and integrated develop-

ment of agriculture as a whole. If this gap is to

be minimised, then planning and policy design

must be framed in keeping view of micro to

macro regional problems rather than regional,

sectoral basis. And to achieve these feet, it is

necessary to look into existing agricultural situ-

ations from different micro regions through ac-

cessible and reliable data. The main objective

of this study is to analyse the status, transfor-

mation and disparity in agricultural development

in Malda district. An attempt has also been made

to show the spatial pattern and variations in ag-

riculture development at the block level in 1995-

96 and 2015-16.

Study Area

In present study, Malda district of West

Bengal has been selected as a study area. The

district statistical handbook reveals that more

than 90 per cent of the rural population directly

depends on agriculture for their food and liveli-

hood options. On the other hand, the Agricul-

ture Census states an abundance of marginal

and small farmers (comprise 95.6% cover

58.07% land) in the district that makes the

district's agriculture subsistence cum slow com-

mercial. Apart from these, decreasing ground-

water table, variability in monsoon rainfall, cli-

mate change, natural calamities, price instabil-

ity and slowdown of public investment in agri-

culture have been the major constraints. These

persistence problems have slowed down agri-

cultural contribution in district economy. To make

resilient agricultural conditions, the existing ag-

ricultural situation has to be understood on a

scientific basis. Therefore, the present study

assumes a special significance in this context.

The Malda district is spread over an area of

3733 sq.km and having population of 3988845

persons (Census, 2011). The district covers 4.7

percent of states' total area and is the home of

4.1 per centstates' population. It is located be-

tween 24°40'20'' and 25°32'8'' N latitudes and

87°45'50'' to 88°28'10'' E longitudes. It is bounded

by Murshidabad district in south and in north by

Uttar Dinajpur district. On the east, the district

is surrounded by Bangladesh, on the west by

the state of Bihar, on the northeast by Dakshin

Dinajpur district and, on the southwest by

Jharkhand state. Physiographically, the district

is divided into three zones. i.e., Tal, Barind and

Diara. The Tal region is characterised as a low-

lying area subject to inundation in every rainy

season. The soil texture varies from loam to clay

loam. The six blocks namely Harishchandrapur

-I and II, Ratua - I and II, and Chanchal - I and

II come under Tal region. The Barind region is

comparatively high land with small water sources.

The soil is heavy old alluvium ranging from clay

to clay loam. The four blocks, i.e., Gazole,

Bamongola, Habibpur and Old Malda fall in the

Barind region. The remaining five blocks

includein the Diara region which has flat land

on western side and has soil texture as sandy

loam, clay loam, loam and silt loam.

Database and Methodology

The present study is based on mainly sec-

ondary sources of data which were extracted

from the Agriculture Census of India. The data

of 2015-16 from Agriculture Census and 2016-

17 from Input Survey have been extrapolated.

For extrapolation, data of the Agricultural Cen-

sus of 2005-06 and 2010-11 are interpolated first,

and then an average of the last three years is

taken as the data of 2015-16. The same tech-

nique has been used for 2006-07 and 2011-12
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Number  years (here Five)

Here for Agriculture Census data, the base

is 2005-06 and the recent year is 2010-11 while

for input survey data, the base year is 2006-07

and the recent year is 2011-12. The interpolated

data has been standardised through dimension

index as noted below in equation (2) and (3). In

case of positive (2) and negative (3) variables

of agricultural development, the dimension in-

input survey data to get 2016-2017 data.

Base year data+(Recent year data-Base year data)
Interpolation = (1)

(Actual value-Minimum Value)

(Maximum value-Minimum Value)

(Maximum value -Actual Value)

(Maximum value-Minimum Value)

Dimension Index = (2)

Dimension Index = (3)

dex differs in functions.

If data is in percentage, then the minimum

value is zero (0) and the maximum is hundred

(100). And, if data is in otherwise form, for that

the minimum and maximum value should be from

table value. After standardisation through (2) and

(3) dimension index, the composite index has

been calculated. As we know, agricultural de-

velopment is measured on a composite scale of interrelated variables.

Composite Input Index (CII) = 1/32 (X
1
 + X

2
 +X

3
 …X32)   (4)

Composite Outputs Index (COI) =

1/2 (YYI + CDI)  (5)

Apart from thirty-two input variables, there

are two output variables (productivity and crop

diversification) also taken into consideration in

view of overall agricultural development pursuit

in the study area. To measure productivity, Yang's (1965) yield index (YYI) has been used.

Table 1: Method of Calculation ofYang's Yield Index (YYI) (6)

Name of The area Yield in Quintal/Hectare Crop yield in Percentage

the crops under crop in Average yield Average the block as multiply by

the block in district yield in the the percentage area (in

(area in hectare)  block to the district  hectares)

1 2 3 4 5 6

(Col. 3/Col.4*100) (Col.5*Col.2)

Cereals 21541 5122 2800 182.93 3940464.36

Pulses 6 1124 1298 86.59 519.57

Spices 2 1423 990 143.74 287.47

Fruits 5 3965 2413 164.32 821.59

Vegetables 3255 4562 2791 163.45 532042.64

Oilseeds 3050 851 963 88.37 269527.52

Fibres 5 5632 3892 144.71 723.54

Total 27864 4744386.68

                           4744386.68/27864

170.27

Crop Yield Index for Bamongola Block Marginal Class, 2015-16
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Source: Data calculated by authors based on

Yang'sW.B technique (1965)

To measure the crop diversification index

(CDI), Gibbs-Martin's technique has been used

because this technique measures diversification

up to 0.1 per cent aerial extent of crops of a

region (district/block).

Gibbs-Martin CDI = 1 -    (7)

Here, X is the percentage of area occupied

by an individual crop at a point of time. The in-

dex value ranges from 0 to 1. The higher is the

index value; higher would be the diversity and

vice versa.

To measure overall (inputs-outputs) agricul-

tural development, the composite index has been

calculated with the help of equation (4) and (5).

Composite Index (input-outputs) = 1/2 [CII

(4) + COI (5)] (8)

To categorize the ranges (index) of agricul-

ture development quartile technique has been

used.

Upper Quartile (Q3) = (N + 1) *   (9)

Lower Quartile (Q1) = (N + 1) *  (10)

Here 'N' means number of standardised

units against the blocks. Therefore, the first

breaking point of composite inputs data series

of 1995-96 is 0.372 as lower quartile and 0.526

as upper quartile, and the same become 0.485

and 0.597 in 2015-16 correspondingly (see

Table 5).

Selection of Variables and Indicators

Based on extensive literature survey, a set

of thirty-two variables have been selected (see

Table 2 and 3). The various literatures are cited

on agricultural development ranging from dif-

ferent temporal and spatial extends. The se-

lected variables have further categorized into

seven indicators.

1. The first seven variables (X
1
 to X

7
) are

related to different aspects of land such

as percentage of marginal land size

holders, average landholding, self-op-

erated area, leased area, net sown area

and location of land in and outside of

village. So, here 'land' is an indicator.

2. Variables number X
8
 to X

13
 can be sub-

sumed under 'irrigation' indicator. The

net irrigated area, sources of irrigations

such as tank and other, electric and die-

sel operated well and tube well, total

crops receive irrigation and not received

so during one agricultural year are se-

lected as major variables under irriga-

tion.

3. The nature and types of 'seeds' is an

important indicator of agricultural de-

velopment which includes two variables

like households use certified seeds

(X
14

) and HYV seed (X
15

).

4. Variables number X
16

 to X20are en-

titled as 'credit' which is another im-

portant development indicator of agri-

culture. The institutional credit facili-

ties and households availed credit from

different banking institutions (PACS,

PLDB, CBB and RRB) have been

listed here.

5. Agricultural machinery gives impetus

to mechanized farming which is very

efficient to modern cultivationsystems.

The variable number X
21

 to X
23

 relates

to hand operated, animal operated and

power operated machineries.

6. The variables X
24

 to X
27

 include fertil-

izer, pesticides, NPK mixture and other

essential fertilizers for bumper agricul-

tural productivity.

7. The last input indicator is 'socioeco-

nomic' which includes marginal (X
28

)

and main workers (X
29

) in the cultiva-

tion process. Apart from these, literacy,

age and average family are also in-

X2

(X2)

3
4

1
4
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cluded in socioeconomic indicator (X
30

to X
32

).

There are two popular dimensions to mea-

sure agricultural development, viz., input dimen-

sions and output dimensions (Shafi, 1981). Apart

from aforesaid input variables, there are two

output variables (see Table 4) also incorporated

in final composite index of agriculture (see Table

5). This work has measured development based

on seven inputs (drawn from thirty-two vari-

ables) and two outputs indicators for 1995-96

and 2015-16.

Results and Discussions

This is an investigational study which has

analysed and measured development in its com-

bined agricultural aspects at block level for 1995-

96 and 2015-16. There are two popular dimen-

sions to measure agricultural development, viz.,

input dimensions and output dimensions (Shafi,

1981). The development assessment is a quan-

titative inquiry therefore, the best possible data

have been extracted from institutional, techno-

logical, infrastructural and socioeconomic under

input dimension. The Yang's yield index (pro-

ductivity) and Gibbs-Martin's crop diversifica-

tion index have been taken as output dimensions.

In this section, two types of analyses have been

done. One set relates to the spatial dimension

of agricultural development and the second set

relates to comparisons in agricultural develop-

ment. The spatial dimensions of agricultural de-

velopment have been displayed in Figure 1 and

2. The categorisation of indices breaking points

is based on quartile techniques (equation 8

and 9).

In 1995-96, there were seven blocks

lyingabove the district mean score (index value),

i.e., 0.450. Although, three blocks score above

Table 4: Output Variables of Agriculture Development

SL               YYI             CDI                            CSS Outputs

No.

1995-96 2015-16 1995-96 2015-16 1995-96 2015-16

1 Bamangola 146.05 172.06 0.377 0.512 0.316 0.388

2 Chanchal-I 152.70 202.92 0.474 0.632 0.316 0.435

3 Chanchal-II 150.93 195.35 0.426 0.740 0.358 0.480

4 Englishbazar 146.45 188.51 0.531 0.761 0.321 0.408

5 Gazole 144.28 183.81 0.392 0.587 0.483 0.533

6 Habibpur 146.69 192.75 0.272 0.431 0.450 0.499

7 Harishchandrapur-I 153.93 200.93 0.310 0.498 0.314 0.439

8 Harishchandrapur-II 160.65 209.90 0.364 0.500 0.387 0.462

9 Kaliachak-I 134.09 167.10 0.594 0.829 0.232 0.362

10 Kaliachak-II 136.57 169.21 0.592 0.757 0.221 0.361

11 Kaliachak-III 148.53 194.74 0.600 0.687 0.281 0.385

12 Manikchak 155.31 200.61 0.565 0.812 0.351 0.412

13 Old Malda 150.45 200.49 0.270 0.214 0.315 0.386

14 Ratua-I 151.40 200.50 0.576 0.785 0.350 0.452

15 Ratua-II 159.39 195.21 0.230 0.694 0.309 0.405

District 148.99 188.66 0.442 0.706 0.334 0.427

Source: Calculated by Authors based on equation (6), (7) and (5)

 Block
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0.526 but the overall disparity among blocks is

persistence. The use of HYV seeds, consump-

tion of fertilisers and insecticides, assured irri-

gation facilities, better socioeconomic condition

have contributed higher output hence higher

agricultural development. The three blocks

mainly Manikchak (0.601), Ratua -I (0.572)and

Harishchandrapur - II (0.534)represent higher

development. The common feature of high de-

veloped blocks isthat the river Ganga pass

through outand therefore, assured irrigation is

the main cause of higher development.

There are eight blocks having index values

between 0.372 to 0.526. In the mediumrange

development category, Kaliachak -III (0.526)

block reports highest index due to higher crop

diversification induced by assured irrigation,

consumption of fertiliser, HYV seeds and bet-

ter socioeconomic conditions. The Chanchal-I

block (0.498) also displays better development

in said category due to productivity and diversi-

Table 5: Composite (Inputs-Outputs) Index of

Agricultural Development in Malda District

SL No. Block 1995-95 2015-16

1 Bamangola 0.370 0.485

2 Chanchal-I 0.498 0.597

3 Chanchal-II 0.470 0.619

4 Englishbazar 0.481 0.551

5 Gazole 0.447 0.516

6 Habibpur 0.372 0.488

7 Harishchandrapur-I 0.398 0.532

8 Harishchandrapur-II 0.534 0.597

9 Kaliachak-I 0.362 0.431

10 Kaliachak-II 0.378 0.413

11 Kaliachak-III 0.526 0.546

12 Manikchak 0.601 0.645

13 Old Malda 0.339 0.388

14 Ratua-I 0.572 0.653

15 Ratua-II 0.393 0.562

District 0.450 0.539

Source: Calculated by Authors based on equation

(8)

fication pushed by consumption of fertilisers and

HYV seeds. Harishchandrapur-I (0.398), Ratua

-II (0.393) and Kaliachak-II (0.378) and

Kaliachak-III (0.526) blocks although have as-

sured irrigation facilities but except Kaliachak-

III, productivity and diversification have not

showedbetter result. Because of better produc-

tivity and socioeconomic conditions, Gazole block

scores 0.447 in 1995-96.

In 1995-96, low agricultural development is

found in Old Malda (0.339) and Kaliachak-I

block (0.291) mainly due to small size landhold-

ings, lack of credit facilities and shortage of irri-

gation. The Bamongola (0.370) and Habibpur

(0.372) were have facing acute shortage of irri-

gation in the district. However, productivity and

diversification report better in Bamongolaand

Kaliachak-I respectively but areas under self-

operated farming, low use of HYV seeds, ma-

chineries and low credit facilities are respon-

sible for the low development.

Because of the overall increase in compos-

ite score from 1995-96 to 2015-16, the common

breaking points of indices are not possible to

preserve for both the years. Therefore, break-

ing point in case of 2015-16 index value is cal-

culated separately by use of quartile technique.

In 2015-16, it is found that blocks lie above the

upper quartile score have a familiar pattern of

better input and hence better output. Similarly,

lower quartiles led to the conclusion that lower

inputs brought lower outputs. The medium class

is enjoying a win-win situation in terms of inputs

and outputs of agriculture in both the years. The

overall development of agriculture is basically

inputs influenced outputs and hence better agri-

cultural development.

 The disparity in agricultural development

during 2015-16 did not decrease substantially

rather become widen (Figure 2). Although, the

number of blocks in high development category

remains three but index value significantly dif-

fers from one another. There are three blocks
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namely Chanchal-II (0.619), Ratua-I (0.653) and

Manikchak (0.645) have reported high agricul-

tural development due to above-mentioned

causes. The medium index blocks depict better

infrastructural availability in the form of land

tenancy, irrigation, HYV seed and infrastructural

consumption. The blocks like Harishchandrapur-

II (0.597) and Chanchal-I (0.597)locate equal

index value but productivity and diversification

are different from one another mainly due to

inputs differences. Kaliachak - III (0.546),

Ratua-II (0.562) and English Bazar have re-

ported better development due to productivity

and diversification pushed by irrigation and fer-

tilizers consumptions. English Bazar (0.551)

block is noted better diversification due to mar-

ket and socioeconomic conditions. Blocks like

Gazole (0.516), Habibpur (0.488) and

Harishchandrapur-I (0.532) display lower me-

dium development due to low inputs consump-

tion. Bamongola (0.485), Kaliachak-I (0.431),

Kaliachak-II (0.413) and Old Malda (0.388)

have experienced low irrigation infrastructure

but due to high consumption of fertilizers pro-

ductivity show off better output (Figure 2).

Change in Agricultural Development

Figure 1: Agricultural development in Malda District
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The overall improvement in index value from

1995-96 to 2015-16 is not only suggests change

rather transformation in spatial context too (see

Figure 1 and 2). In 1995-96 three blocks have

scored above third quartile while in 2015-16 it

remains three with major transformation

inHarishchandrapur-II block from high to me-

dium category. The significant improvement in

productivity and diversification is not compara-

tively same in case of dry blocks like Bamongola

and Habibpur but Habibpurshows the positive

transformation from low to medium category.

The number of blocks in medium (0.341 to 0.503)

range category during 1995-96 and 2015-16

(0.480 to 0.580) have remained the same but

vis-à-vis transformation is seen as it is in the

previous case. There are threeblocks reported

low agricultural development in 1995-96 and

2015-16 but significant improvement in index

value is located in Kaliachak-I and Bamongola

block. The maximum improvement is found in

Bamongola block (from 0.370 to 0.485) hence

transformation in low development category is

obvious.

Conclusion

The present study reveals an insight about

spatial and temporal change in agricultural de-

Figure 2: Agricultural Development in Malda District
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velopment from 1995-96 to 2015-16 in Malda

district. The temporal change in institutional,

infrastructural and technological aspects bring

change in the quality of seed, fertilisers consump-

tion and socioeconomic determinants which have

improved productivity and diversity index. The

transformation in spatial context does support

this argument also. The attainment of institu-

tional and infrastructural benefits at block level

has raised two serious concerns; first, the dis-

tribution and delivery of welfare policies and

programs had not been realised yet with their

actual spirit and second, the discriminatory de-

livery role might have been played by local in-

stitutions. However, rural development policies

especially, agricultural development programs

are focused on a particular aspect of develop-

ment. Therefore, a micro level analysis on agri-

cultural development reports diversity mainly

caused by disparity. In this context, a significant

integrated development policy framework is re-

quired to minimise regional disparity in develop-

ment measures. However, further research and

analysis by land size categories is felt to bring

out actual development differences among and

between marginal, small, semi-medium, medium

and large land size groups in the district.
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