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ABSTRACT 

 The present paper is an attempt to analyse the spatial patterns of agricultural productivity, variations in the levels 

of development and casual relationship between agricultural productivity (dependent variable) and selected variables of 

development (independent variables) among the blocks of the district of South 24 Parganas. The entire research work is 

based on secondary sources of data, collected from census of India publications 2001, New Delhi and West Bengal state 

Govt. publications, Kolkata. The block has been taken as a smallest unit of the study.  
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INTRODUCTION  

 The Agricultural Productivity is a quantitative term which provides an estimate of the power of agriculture to 

produce crops. It is not a synonym of soil fertility which expresses the ability of soils to provide plant nutrients. The notion 

of productivity refers to efficiency with which inputs are utillised in agricultural production (Shafi 1967). It measures the 

ratio of index of agricultural outputs to that of total inputs in the farm production and therefore, provides an estimate of 

farm output per unit of input (Pandit 1965). Saxon (1965) is of the view that productivity is a physical relationship between 

output and their input which give rise to that output. 

 The measures of Agricultural Productivity which have been frequently adopted in different regional studies of 

agriculture are usually those of ‘Partial Productivity’ (Shafi 1971), since only a single input or a group of inputs have taken 

into account for the determination of farm productivity. Herring (1964) has categorized the farm inputs into three main 

classes – the land, labour and capital. A composite measure, where all these components of agriculture could be are 

difficult to be adopted perhaps for two reasons. Firstly, the data required for the measurement of productivity a single input 

is more likely to be available than those required for the evaluation of overall productivity. Secondly, the aggregation of 

total inputs may tend to obscure the effects of changes in their composition.  

 Among the various inputs, land is the most permanently fixed and has assumed spatial importance in the regional 

studies of agriculture. It would not look peculiar that many of the measures to productivity are based on the land 

component of the farm inputs. In the absence of any measure for the cultivation of overall productivity, it must be 

appreciated that the choice of productivity, measures would depend mainly, on the purpose for which its estimation is 

desired. The land reforms and improvements in farm technology are to be affected. The labour productivity could be 

applied where knowledge of the income of population engaged in agriculture is desired. The cost and benefit situation of 

farming may be obtained better from the consideration of the capital component of agriculture inputs. It may be noted, 

however, that capital investment structure is often so much complicated that capital based productivity is difficult to 

compute and interpret.  
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 The problem of the choice of measures of agricultural productivity was discussed at great length at the 23rd annual 

conference of agricultural economists and it was generally agreed that land factor may recognized at the principal basis for 

evaluation of agricultural productivity (I.S.A.E. 1964).  The yield rate may, therefore be consider a good measure of 

productivity while other factors of production may be taken into account while making regional comparison of farm 

production. 

OBJECTIVES OF THE STUDY  

The present study has been under taken with the following specific objectives:  

1. To examine the geographical patterns of agricultural productivity in South 24 Parganas District. 

2. To assess the regional variations of levels of development in South 24 Parganas District. 

3. To retrieve out relationship between agricultural productivity (dependent variable) and 

             selected indicators of development (independent variables).  

METHODOLOGY  

 The present research work is entirely based on secondary sources of data collected from Census of India 

publications, New Delhi, and block wise indicators of development collected from   Bureau of Applied Economics and 

Statistics, Govt. of West Bengal, Kolkata for the year 2008. In the present study, per unit area productivity with respect to 

17 crops has been considered as agricultural productivity according to Enyedi’s (1964) formula. The crops have been 

selected so as to be most common in almost all the major blocks.   

 

 Where, Y= the total yield of respective crop in the block; Yn= the total crop on the district. T= total crop area of 

the block; and Tn= total crop area on the district. 

                      After compute the Agricultural Productivity, to show the relationship between Agricultural Productivity and 

development, a set of eighteen indicators of development of various sectors have been taken into account to determine the 

levels of development. These indicators fall into categories like population characteristics, education, agriculture, health, 

transport, and banking facilities. In the first step, the raw data for each variable which determines the areal variations of 

levels of development have been computed into standard score. It is generally known as Z value or Z-score. The score 

quantify the departure of individual observations, expressed in a comparable form. This means it becomes a linear 

transformation of the original data. It may be expressed as:                                          

 

Where, Zij = Standardized value of the variable i in district j. Xij = Actual value of variable i in district j. Xi = Mean value 

of variable i in all districts. σi = Standard deviation of variable i in all districts.  

 In the second step, the z-scores of all variables have been added block wise and the average has been taken out for 

these variables which may be called as composite score (CS) for each district and may be algebraically expressed as:   
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 Where, CS is composite score, N refers to the number of variables, ΣZij indicates z-scores of all variables i in 

district j. The positive values relating to the district‘s z-score explicate high level of development and negative values for 

the low level of development in the study area. The correlation co-efficient is worked out between dependent variable 

(agricultural productivity) and independent variables (selected variables of development) and student t-test technique is 

applied to find out the determinants which are significant at 99 per cent and 95 per cent levels.   

 The correlation co-efficient has been computed on the basis of the Karl Pearson‘s correlation co-efficient (r) 

method which is as follows:      

 Where: r is the co-efficient of correlation. x, y are the two given variables. n is the number of observations.  

 To find out the computed t’ value, student t-test technique is used which is given below:   

 

 Where: t is the calculated value of = t’ in the test of significance. n is the number of observation. r is the 

computed value of co-efficient of correlation.  

STUDY AREA 

 South 24 Parganas is, indeed, a complex district, stretching from the metropolitan Kolkata to the remote riverine 

villages’ up to the mouth of Bay of Bengal. The district is located between 22° 33′ 45″ and 21° 29′ 00″ North latitudes and 

89° 04′ 50″ and 88° 03′ 45″ East longitudes. The district covers an area of 9,960 Sq km and total population comes to about 

8,153,176 persons as per 2011 census. The agriculture area of the district is 368.197 Sq km. and rice production area is 

313.402 Sq km. (85.11 %) in 2010-2011. Apart from its staggering size and population, the district administration has to 

contend with problems typical of metropolitan living in the urban area—such as high population density and overload civic 

infrastructure—and in complete contrast, in the rural area the lack of transport and communication facilities and weak 

delivery systems. 74.39% of the population lives in the rural areas, where development is taken care of by the Panchayats 

bodies.  

 The present district of South 24 Parganas came into existence on 1st of March, 1986. The Sunderbans, the largest 

mangrove forests on earth, are spread over thirteen of the twenty-nine development blocks in the district. Due to its 

peculiar geographical location and the dictates of geography, the means of transport and communication in this region are 

not well developed, with all the attendant consequences. Lack of irrigation has meant mono-cropped agriculture. Breaches 

in earthen embankments and cyclonic storms mean loss of life and destruction of crops and property on a regular basis. 

Any development strategy in this ecologically fragile environment must be carefully designed and implemented. 

REGIONAL PATTERENS OF AGRICULTURAL PRODUCTIVITY  

 Table No.1 envisages the block wise Z score of agricultural productivity in south 24 Parganas. The whole ranges 

spatial variations of agricultural productivity may be arrange into four categories such as, Very High (above +1.000 score), 

High (+0.000 to +1.000 score), Medium (0.000 to -1.000 score) and Low (below -1.000 score). 
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Table 1: Block Wise Distribution of Agricultural Productivity and Levels of Development in South 24 Parganas 
 

 
Name of Block 

 

Z- Score of 
Agricultural 
Productivity 

Composite mean Z- 
Score of Levels of 

Development 

Agricultural Productivity 
vis-á-vis Level of 

Development 

Thakurpukur-Maheshtala -0.75 -0.144 P3D3 
Budge Budge I -0.04 0.336 P3D1 
Budge Budge II -0.34 0.053 P3D2 
Bishnupur I  -1.21 -0.050 P4D3 
Bishnupur II  -0.89 0.123 P3D2 
Sonarpur 1.70 0.401 P1D1 
Baruipur 0.41 0.207 P2D1 
Bhangar I 0.55 0.095 P2D2 
Bhangar II 1.07 0.084 P1D2 
Falta -0.67 0.048 P3D2 
Diamond Harbour I  1.64 0.148 P1D2 
Diamond Harbour II -0.34 0.010 P3D2 
Magrahat I 0.73 -0.162 P2D3 
Magrahat II 0.30 -0.203 P2D4 
Kulpi 0.06 -0.043 P2D3 
Mandirbazar  -1.79 -0.107 P4D3 
Canning I -1.06 -0.189 P4D3 
Canning II -0.91 -0.411 P3D4 
Basanti -1.06 -0.281 P4D4 
Gosaba -1.04 -0.028 P4D3 
Joynagar I 0.63 -0.194 P2D3 
Joynagar II 1.96 -0.063 P1D3 
Mathurapur I  0.06 -0.092 P2D3 
Mathurapur II -1.12 0.252 P4D4 
Kultali -0.65 -0.307 P3D4 
Patharpratima 0.67 -0.090 P2D3 
Kakdwip  1.60 0.308 P1D1 
Namkhana 0.70 -0.042 P2D3 
Sagar 0.23 0.051 P2D2 

Source: Calculation is based on Block level published data, Census of India-2001, Annual Action Plan on Agriculture, 

2010-2011 and District Statistical Handbook-Bureau of Applied Economics and Statistics, Govt. of west Bengal 2008. 

Note: P1=Very High, P2= High, P3= Medium and P4= Low of Agricultural Productivity. D1= Very High, D2= High, 

D3= Medium and D4= Low Level of Development. 

Table no. 2 shown that there are five blocks which have a very high (above + 1.000 score) of agricultural 

productivity viz., Sonarpur, Bhangar II, Diamond Harbour I, and Kakdwip. On the other hand, ten blocks (34.48 per cent) 

on the district fall under the medium grade (0.000 to +1.000 score) of agriculture productivity i.e., Baruipur, Bhangar I, 

Magrahat I, Magrahat II, Kulpi, Joynagar I, Mathurapur I, Patharpratima, Namkhana, Sagar. Six blocks of the district come 

under the low score (below -1.000 score) of agriculture productivity, namely Bishnupur I, Mathurapur II, Basanti, Gosaba, 

Mandirbazar and Canning I, in which Mandirbazar blocks from a small distinct region in the western part of the study area 

(fig. no. 1).       

Table 2: Agricultural Productivity in South 24 Parganas District 

Category Z - Score No. of 
Blocks 

Percentage of 
total Blocks 

 
Name of the Blocks 

 
Very High 

 
Above +1.000 

 
5 

 
13.79 

Sonarpur, Bhangar II, Diamond Harbour I, 
Joynagar II, Kakdwip 

 
High 

 
+0.000 to +1.000 

 
10 

 
34.48 

Baruipur, Bhangar I, Magrahat I, Magrahat II, 
Kulpi, Joynagar I, Sagar Mathurapur I, 
Patharpratima, Namkhana,  

 
Medium 

 
0.000 to -1.000 

 
8 

 
27.58 

Thakurpukur-Maheshtala, Budge I, Budge II, 
Bishnupur II, Falta, Diamond Harbour II, 
Canning II, Kultali,  

 
Low 

 
Below -1.000 

 
6 

 
20.68 

Bishnupur I, Mathurapur II, Basanti, Gosaba, 
Mandirbazar, Canning I 

Total 29 100.00  

Source: Based on table no. 1. 
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Fig.1: Agricultural Productivity 

Levels of Development 

              Table no: 1 shows that the block wise composite mean Z- Score levels of development, and it depicts that there is 

wide range of regional variations in levels of development among the block of the district, which vary from -0.411score in 

canning II block to +0.401 score in Sonarpur block. This range of variations in levels of development may be arranged into 

four grades i.e. Very High (above +0.200 score), High (+0.000 to +0.200 score), Medium (0.000 to -0.200 score) and Low 

(below -0.200 score) (table no. 3 and fig. no. 2). 

Table 3: Levels of Development in South 24 Parganas 
 

Category Z - Score No. of 
Blocks 

Percentage of 
total Blocks 

Name of the Blocks 

 
Very High 

 
Above +0.200 

 
4 

 
13.79 

Kakdwip, Baruipur, Budge Budge I, Sonarpur 

 
High 

 
0.000 to +0.200 

 
8 

 
27.58 

Budge Budge II, Bishnupur II 
Bhangar I, Sagar, Bhangar IIFalta, Diamond Harbour I, Diamond 
Harbour II 

 
 
Medium 

 
 
-0.200 to 0.000 

 
 
12 

 
 
41.37 

Thakurpukur-Maheshtala, 
Namkhana, Magrahat IKulpi, Mandirbazar, Canning I, Gosaba, Joynagar 
I, Joynagar II, Mathurapur I, Patharpratima, Bishnupur I 

 
Low 

 
Below -0.200 

 
5 

 
17.24 

Magrahat II, Mathurapur II, Kultali, Canning II, Basanti 

Total 29 100.00  

 
Source: Based on table no.1 
 

 

Fig. 2: Levels of Development 

 Table No. 3 and Fig no. 2 depict that are four blocks (13.79 percent) of the district which experience the Very 

High level (above +0.200 score) of development, namely Sonarpur (0.401 score), Budge Budge I (0.336 score), Baruipur 
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(0.207 score) and Kakdwip (0.308) and they constitute a very small region in study area. The High category of 

development (0.000 to +0.200 score) is witnessed in the eight  blocks of the district i.e. Budge Budge II, Bishnupur II, 

Bhangar I, Sagar, Bhangar II, Falta, Diamond Harbour I, and Diamond Harbour II  and they also constitute a small region 

of High level of development in the district (fig. 2). Twelve blocks (41.37 percent) of the district under Medium level (-

0.200 to 0.000 score) of development i.e. Thakurpukur-Maheshtala, Namkhana, Magrahat I, Kulpi, Mandirbazar, Canning 

I, Gosaba, Joynagar I, Joynagar II, Mathurapur I, Patharpratima and Bishnupur I and they constitute a major dominant 

region in the study area. Only three blocks (17.24 percent) of the district low level of development, namely, Magrahat II, 

Mathurapur II, Kultali, Canning II, Basanti. 

RELATIONSHIP BETWEEN AGRICULTURAL PRODUCTIVITY AND LEVELS OF 

DEVELOPMENT  

 The spatial relationship between agricultural productivity and levels of development among the blocks of the 

district is dimensionally shown in fig no. 3. The abscissa shows the levels of agricultural productivity and ordinate 

represents the levels of development. The blocks with reference to z- score of agricultural productivity may be categorized 

into four groups i.e. Very High (above +1.000 score), High (+0.000 to +1.000 score), Medium (0.000 to -1.000 score) and 

Low (below -1.000 score) and the composite mean Z-score of development may also be grouped into four grades Very 

High (above +0.200 score), High (+0.000 to +0.200 score), Medium (0.000 to -0.200 score) and Low (below -0.200 score) 

of Table no. 3 and fig no. 3 indicates that there are immense geographical disparities in respect to relationship between 

agricultural productivity and levels of development among the blocks of the district of South 24 Parganas. 

 

Fig. 3: Levels of Development vis-a-vis Agricultural Productivity 

CORRELATION (or) BETWEEN AGRICULTURAL PRODUCTIVITY AND OTHER SELECTED 

VARIABLES OF DEVELOPMENT 

 The simple correlation between agricultural productivity (dependent variable) and selected variables of 

development (independent variables) has been listed in Table No. 4. Out of eighteen independent variables, the coefficient 

of correlation of eight variables (X1, X6, X7, X11, X12, X14, X15 and X16) has higher level of significant relationship 

with the agricultural productivity. Among these eight variables, only three variables (X6, X11, X15) is significant at the 

confidence level of 99 percent, in which one variable (X11) is negatively correlated with the agricultural productivity. Rest 

among five variables (X1, X7, X12, X14, and X16) are significant at the confidence level of 95 percent, in which one 

variable (X12) is negatively and rest four variables is positively correlated with the agricultural productivity. Instead of one 

star and double star variables, others variables are also correlated with agricultural productivity but not up to a significant 

level. 
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 Therefore, it may be inferred from the analysis of Table no. p4 that the spatial variations in the levels of 

agricultural productivity in the study area have been mainly determined by educational facilities, health and medical 

facilities and means of transport and banking. 

Table 4: Result of Correlation (or) Between Agricultural Productivity and other Selected Variables of Development 
in South 24 Parganas 

 
Variables Definition Agricultural 

Productivity (Y)  
X1 Population Growth (1991-2001) 0.2862* 
X2 Population Density  -0.0622 
X3 Percentage of SC & ST population to Total Population -0.2123 
X4 Percentage of Irrigated area to Net Sown Area 0.1121 
X5 Percentage of Net Sown Area to total Reporting Area -0.1167 
X6 Cropping Intensity 0.4006** 
X7 Percentage of Area under Commercial Crops to Total Cultivated Area 0.2631* 

X8 Percentage of Workers in Cultivation 0.1030 
X9 Percentage of Workers as Agricultural labour -0.1949 
X10 Percentage of Workers in Other Workers 0.0863 

X11 Percentage of House Hold with Electricity -0.4525** 
X12 Density of surface Road per sq. km of Area -0.3039* 

X13 Number of Banks Per 1000 Population -0.2002 
X14 Number of Cooperative Society Per 1000 Population 0.2789* 
X15 Number of Hospitals & Primary Health Centers per 1000 Population  0.4213** 
X16 Number of Beds in Hospital per 1000 Population 0.2743* 
X17 Literacy Rate 0.0940 
X18 Number of High School & H.S. School Per 1000 Population  -0.1138 

 

Source: Calculation is based on Block level published data, Census of India-2001, Annual Action Plan on Agriculture, 

2010-2011 and District Statistical Handbook-Bureau of Applied Economics and Statistics, Govt. of west Bengal 2008. 

Note: *  Significance at 99 percent level, ** significance at 95 percent level 

CONCLUSIONS 

                The spatial patterns of agricultural productivity, levels of development and their causal relationship perceptibly 

point out that there is a wide range of variations among the blocks of the study area. The geographical patterns of 

agricultural productivity are characterized by high level in south-western and north-central parts of the district. However, 

the composite mean z-score values of developmental indicators point out that the level of development is high among the 

southern blocks in comparison to northern and eastern fringe blocks of the district of south 24 Parganas. The analysis of 

relationship between agricultural productivity and levels of development indicates that there are wide geographical 

disparities in the district in respect of these two aspects. Therefore, it is the need of the hour to evolve such strategies that 

the horizontal disparities and vertical inequalities may be minimized in respect of agricultural growth and levels of socio-

economic development. However, for sustainable agrarian development, the methods and techniques of agriculture should 

have to be adopted after considering the ecological constraints in a region. 
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