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I 
 

INTRODUCTION 
 
Rainfed areas in the country still account for 60 per cent of the cultivated area 

and are home to majority of rural poor and marginal farmers. Repeated droughts and 
erratic rainfall have severely affected the livelihood of rural people. The irrigation 
sector will also likely to be strongly affected by climate change for the predicted 
increased variability in precipitation (Palanisami, 2010). It is well documented in the 
literature that irrigation plays the vital role in improving the yield or productivity in 
the agricultural sector and the impact of irrigation on reducing poverty is striking 
(Roy, 2006; Balasubramanian and Selvaraj, 2003; Anbumozhi et al., 2007). Among 
the irrigation sources, tank irrigation is considered important as it can play a very 
critical role in the sustainable irrigation development particularly in the dry zones. 
Tank means a small scale surface reservoir deriving the inflows mainly from rainfall 
run-off. Tanks can have a wider geological distribution than large-scale projects. 
Tank investments tend to be less capital intensive, have fewer negative environmental 
impacts and can provide variety of livelihood options to the rural people. In spite of 
the advantages, the development of tank irrigation deteriorated in almost every state 
in India. The main causes of degradation of traditional methods like tanks are as 
follows: (i) Introduction of new technology like drilling methods enabling larger 
volumes of water to be lifted per unit of time, (ii) Weakening community co-
operation, (iii) Government policy emphasising more convenient systems of 
centralised storage arrangements in the form of water reservoirs and canals (Agarwal 
et al., 2009, Shah, 2009, Palanisami and Easter, 2000, Vaidyanathan, 2006, 
Narayanamoorthy and Deshpande, 2003).  

Among the states, West Bengal is also one of the states with higher number of 
tanks. The number of tanks has reduced from 2.3 lakhs in 1987 to 1.16 lakhs in 2001 
(about 50 per cent reduction) as irrigation  development in West Bengal is also biased 
in favour of well irrigation. Out of 30.48 lakh hectares of irrigated land in West 
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Bengal in 2006-07, source-wise irrigated land are as follows: Government canal = 
10.65 lakh hectares, Tube well = 11.53 lakh hectares and tanks = 2.45 lakh hectares 
(Government of West Bengal, 2006-07) . This heavy reliance on tube well irrigation 
is causing pressure on ground water resources. Out of 269 blocks assessed for ground 
water resources in West Bengal 37 blocks fall under ‘semi critical’ category and one 
block in ‘critical category’ (Government of West Bengal, 2009-10). Tank irrigation 
still plays an important role in the districts like Purulia, Dakshin Dinajpur, Bankura, 
etc. (Table 1).  

 
TABLE 1. DISTRICT-WISE SHARE OF DIFFERENT SOURCES OF IRRIGATION  

IN WEST BENGAL   2006-07  
 

(per cent) 

 Districts 
(1) 

Government 
canal 
(2) 

Tank 
(3) 

DTW 
(4) 

STW 
(5) 

RLI 
(6) 

Others 
(7) 

Total 
(8) 

Bankura 65.7 12.2 1.2 16.7 1.9 2.3 100.0 
Birbhum 58.4 8.0 1.2 14.5 0.7 17.3 100.0 
Burdwan 89.3 0.0 7.2 0.0 3.6 0.0 100.0 
Coochbehar 0.0 6.3 20.6 55.0 12.1 5.9 100.0 
Dakshin Dinajpur 0.0 29.2 26.3 16.0 28.5 0.0 100.0 
Darjeeling  43.1 0.0 0.0 19.7 36.8 0.4 100.0 
Hooghly  27.9 11.5 4.4 42.9 13.2 0.0 100.0 
Howrah  66.6 19.1 4.9 4.6 4.8 0.0 100.0 
Jalpaiguri 60.6 2.2 1.8 9.2 11.6 14.6 100.0 
Malda 0.0 1.1 5.9 65.8 7.4 19.8 100.0 
Murshidabad 16.1 3.8 5.5 0.3 5.2 69.2 100.0 
Nadia 0.0 0.0 11.8 78.6 5.0 4.5 100.0 
North 24-Parganas 3.7 7.5 9.5 54.8 22.6 1.8 100.0 
Paschim Medinipur 38.5 6.1 9.7 31.9 3.8 10.0 100.0 
Purba Medinipur 37.6 15.5 15.9 28.8 2.2 0.0 100.0 
Purulia 42.6 42.6 0.0 0.0 1.4 13.4 100.0 
South 24-Parganas 38.8 13.0 1.0 16.6 0.8 29.9 100.0 
Uttar Dinajpur 2.9 3.4 6.4 80.5 6.8 0.0 100.0 
West Bengal  37.1 7.7 6.9 31.0 6.5 10.8 100.0 

Sources: Government of West Bengal, District Statistical Handbook. DTW: Deep tubewell, STW: Shallow 
tubewell, RLI: River lift irrigation.  
 

Hypothesis: In this backdrop it is important to understand the factors affecting the 
productivity of tanks. It is hypothesised that productivity of tanks varies across 
different tank management categories such as personal, community and Government. 
Also the tank productivity, among other things, is influenced by physical factors like 
the size of the tanks, crop diversification and water availability.  

There is a vast literature on tank productivity. Productivity of tanks may depend 
on various factors like the knowledge of tradition (Sengupta, 1985), making tank 
rehabilitation projects an integral part of the poverty reduction programmes of the 
government (Sreedhar, 2007), functioning of tank users’ group (ADB, 2006) 
implementation of stricter rules of well irrigation (Sakthivadivel et al., 2004), 
efficient spatial allocation of irrigation water (Chakravorty et al., 2006), 
demonstration tanks (Palanisami and Easter, 2000), Integrated Water Resources 
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Management (IWRM) (Shah, 2009), democratic nature of water utilisation practices 
(Shah 2003), nature of inequality among members of an integrating community 
(Bardhan, 2000), small scale decentralised irrigation development (Jana, 2009). As 
the determinants of productivity vary across regions, we propose to analyse here 
objectively these for dry zones in West Bengal as there is a very limited number of 
studies on tank irrigation in these areas in West Bengal.  
 

II 
 

OBJECTIVES, METHODOLOGY AND DATA SOURCE 
 
The our main objective of the study is to investigate the different characteristics 

of tank irrigation in the dry zones of West Bengal and draw lessons for improving the 
productivity or efficiency of tank irrigation.  The data used in this study have been 
collected from the primary survey which was carried out during the period of 2008-
09. A total of 181 tanks were selected for the study in the dry zones in the three 
districts of West Bengal, viz., Purulia, Bankura and Paschim Medinipur. The study 
blocks and villages were selected with the discussion of the officials of the 
departments of irrigation, Principal Agricultural Officer and other officials in the 
districts so that the region selected falls in the dry zone where the possibility of tube 
well irrigation is meager. On the whole 181 tanks have been selected from 102 
villages that are situated in 11 blocks in the three districts of West Bengal (Table 2). 

The blocks in which the surveys had been conducted are shown in the following 
map.  
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TABLE 2. DISTRIBUTION OF SELECTED VILLAGES AND TANKS 
 

 
Districts 
(1) 

No. of blocks 
selected 

(2) 

No. of GPs 
/Municipality selected 

(3) 

No. of villages 
selected 

(4) 

No. of tanks 
selected 

(5) 
Bankura 2   5 26 52 
Purulia 3   8 27 60 
West  Medinipur 6 14 49 69 
Total sample             11 27            102           181 

Source: Based on primary survey. 
 

Most areas of the selected districts fall in the dry zone. The average annual 
rainfall in the districts is 1300 mm to 1400 mm falling within 70 days (Government 
of West Bengal, 2005-06). The land types in the surveyed zones in these districts are 
generally of three categories:  (i) Fallow Uplands (called Tarh land): These are at the 
top of the terrain with very thin topsoil and very low water-holding capacity. (ii) 
Medium uplands (called Baid land): In these types of lands soils are sandy or sandy 
loam and shallow with low organic matter and low moisture holding capacity. (iii) 
Low Lands (called Kanali/Sol land): These lands are loamier than baid and are most 
advantageously located in terms of water availability and these lands get additional 
water from seepage from upper catchments. In these regions 50  – 60 per cent land is 
medium upland, 20-30 per cent is up land and 30 per cent is low land. As the water 
holding capacity of the barren upland is very low, there is high need for irrigation 
water in tar and baid lands. In the selected region the dominant soil type is red and 
brown soil. The porous nature of the soil allows rapid penetrations of water along 
with nutrients. The soils are poor in organic matter and acidic in nature. The 
undulating terrain and sandy soil pose a problem for these regions (Chatterjee, 1995). 
The percentages of irrigated area with respect to gross cropped area in the districts 
were as follows in 2005-06: Bankura – 55.4 per cent, Paschim Medinipur – 32.6 per 
cent and Purulia – 21.9 per cent with the state average of 30.5 per cent (Government 
of West Bengal, 2005- 06). The cropping intensity of the districts in 2008-09 were as 
follows: Bankura – 148, Paschim Medinipur – 175 and Purulia – 118 when the state 
average was 185 (Government of West Bengal, 2009-10). As per Census Report 2001 
the percentages of SC and ST population in the districts were respectively as follows: 
Bankura – 41.6 per cent, Paschim Medinipur – 35.2 per cent and Purulia – 38.7 per 
cent. The percentage of BPL families in the districts in 2001 were as follows: 
Bankura – 41.5 per cent, Paschim Medinipur – 33.9 per cent and Purulia – 32.9 per 
cent.  

III 
 

CLASSIFICATION OF TANKS 
 
Most of the tanks taken up in our study are old tanks with only 15 new tanks 

constructed under the government schemes like National Rural Employment 
Guarantee Scheme (NREGS), Rashtriya Sam Vikas Yojana (RSVY), Backward 
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Classes Welfare (BCW) etc. As presented in the Table 3 the tanks in the state may be 
grouped under ownership (personal, government and community) and type of 
irrigation (flow, lift and flow-cum-lift). The details of the tanks surveyed in the three 
districts are given in Table 3 under two classifications. Out of the 181 tanks surveyed 
the ownership wise distribution of tanks are as follows: Government -32, Personal - 
69, Community - 80. Therefore, the community ownership is highest in our sample 
followed by personal and government.  The percentages of tanks surveyed by types 
of irrigation have shown that 62 per cent of the tanks are of dual in nature i.e. both lift 
and flow irrigation types while 10 per cent of the tanks are of only lift irrigation and 
28 per cent of the tanks are of flow irrigation type.  

 
TABLE 3. DISTRICT-WISE NUMBER OF TANKS BY MANAGEMENT  

CATEGORY AND SOURCE OF IRRIGATION 
 

 

Classification 1 
(management category) 

 

Classification 2 
(Source of irrigation) 

  

Districts 
(1) 

 
Personal 

(2) 
Government 

(3) 
Community 

(4) 

Flow 
Irrigation 

(5) 

Lift 
Irrigation 

(6) 

Lift and Flow 
Irrigation 

(7) 
Total 
(8) 

Bankura 31   1 20   2 17 33 52 
West  Medinipur 32 26 11   6 14 49 69 
Purulia    6   5 49 11 19 30 60 
Grand Total 69 32 80 19 50          112 181 

Source: Based on primary survey.  
 

Among the two types of classification mentioned above, the ownership of the 
tanks (personal, Government and community) is more relevant as most of the 
interventions are addressed using this classification. Hence, this classification is used 
for further discussion and analysis of the survey data under this study. 

 
IV 

 
TANK CHARACTERISTICS 

 
On the basis of the primary data collected, the characteristics of sample tanks 

have been discussed on the major three issues – (a) conditions of the tanks, (b) extent 
of irrigation by tanks and (c) productivity of the tanks.  
 
4.1 Extent of Irrigation by Tanks:  
 

Cultivated area: The average actual gross cultivated area per tank in the sample is 
calculated as 56.96 acres of which net acreage for different crops are: Aman paddy – 
50.7 acres, Boro paddy – 0.93 acre, Others – 5.31 acres. The average net cultivated 
area under different crops for different categories of tanks is presented in Table  4. As 
the table reveals aman paddy is the dominant crop in the study area. 



INDIAN JOURNAL OF AGRICULTURAL ECONOMICS 230

TABLE 4. CATEGORY-WISE AVERAGE ACTUAL NET CULTIVATED AREA PER  
TANK IN DIFFERENT SEASONS  

 
 (acres) 

Sl. 
No. 
(1) 

Tank management 
category 

(2) 

 
Aman 

(3) 

 
Boro 
(4) 

 
Other 

(5) 

 
Total 
(6) 

1. Personal 41.15 0.89 4.01 46.05 
2. Government 61.42 2.52 5.85 69.79 
3. Community 54.69 0.32 6.21 61.22 
 Total  50.72 0.93 5.31 56.96 

Source: Based on primary survey.  
 

Tanks by Crops: We have collected data for the 181 tanks surveyed about the 
crops that are grown in the tank command area. Twelve crops are seen to be grown in 
the tank command area of our sample tanks. The crop wise percentage of tanks as 
given in Table 5 are: aman paddy– 100 per cent, boro paddy – 6.6 per cent, wheat – 
39.2 per cent, mustard – 44.2 per cent, potato – 20.4 per cent, sunflower – 0.6 per 
cent, including gourd, cauliflower, onion, tomato etc. is 40.3 per cent. Therefore, 
aman paddy is produced in each tank command area, followed by mustard, 
vegetables, wheat and potato. 
 

TABLE 5. CATEGORY-WISE PERCENTAGES OF TANKS BY CROPS IN TANK COMMAND AREA 
 

 
Sr. 
No. 

Tank 
management 
category 

 
 

Aman 

 
 

Boro 

 
 

Wheat 

 
 

Mustard

 
 

Potato 

 
 

Sunflower 

 
 

Sugarcane 

 
 

Seasmum

 
 

Vegetables 
(1)      (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 
 1. Personal 100.0 5.8 21.7 43.5 15.9 0.0 0.0 20.3 27.5 
 2. Government 100.0 12.5 37.5 56.3 25.0 0.0 0.0 28.1 28.1 
 3. Community 100.0 5.0 55.0 40.0 22.5 1.3 2.5 8.8 56.3 

 Total  100.0 6.6 39.2 44.2 20.4 0.6 1.1 16.6 40.3 
Source: Based on primary survey.  

 
Number of Beneficiaries Per Tank: The average number of beneficiaries from 

tank irrigation for different land distributions are given in Table 6. The average 
number of beneficiaries is calculated as 67.2 per tank for the whole sample. The land 
class-wise average number of beneficiaries per tank for the whole sample are as 
follows: upto 1 acre – 32, (1-2) acre – 22, (2-4) acre - 8, (4-5) acre – 2.7, (5-6) acre – 
1.1, (6-7) acre – 0.9 and above 7 acre – 0.5. Obviously beneficiaries are mostly 
within the land class of (0-1) ha as is the land distribution. As the Table 6 shows the 
average number of beneficiaries is the highest for community owned tanks. 
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TABLE 6. CATEGORY-WISE AVERAGE NUMBER OF BENEFICIARIES PER TANK BY  
LAND AREA IN TANK COMMAND AREA 

 
( acres) 

 
Sl. 
No. 
(1) 

 
Tank management 
Category 
      (2) 

Land area  

Total 
(10) 

Up to 1 
(3) 

1-2 
(4) 

2-4 
(5) 

4-5 
(6) 

5-6 
(7) 

6-7 
(8) 

Above 7 
(9) 

1. Personal 27.6 20.1 5.1 1.6 0.2 0.3 0.1 55.0 
2. Government 29.2 25.1   11.6 2.2 1.2 0.8 0.8 70.7 
3. Community 37.2 22.4 9.1 3.9 1.9 1.4 0.6 76.5 
 Total  32.1 22.0 8.0 2.7 1.1 0.9 0.5 67.2 

Source: Based on primary survey.  
 
4.2 Tank Conditions 
 

We discuss below the different indicators related tank conditions for the tanks 
under study. 

Some Indicators of Tank Conditions: We have assessed tank condition on 5 point 
scale with scaling values as follows: Very good - 5, good - 4, medium - 3, bad - 2 and 
very bad -1. We have taken five parameters as indicators of quality of tank namely 
the condition of bund, system of entering water, exit system of water, channel 
maintenance in tank command area and desiltation.  The average scale values for the 
above mentioned 5 parameters for each category are given in Table 7. The scale 
values suggest that channel maintenance and desiltation are considered less 
important. 
 

TABLE 7. CATEGORY-WISE CONDITION OF THE TANKS BASED ON THE SCALE VALUES 
 

Sl. 
No. 
(1) 

Management 
category 
     (2) 

Bund 
condition 

(3) 

Entering of 
water 

(4) 

Exit of 
water 

(5) 

Channel 
maintenance 

(6) 

 
Desiltation 

(7) 
1. Personal 3.26 3.71 3.74 1.41 1.19 
2. Government 3.22 3.50 3.56 1.41 1.16 
3. Community 3.16 3.56 3.31 1.53 1.14 
 Total  3.21 3.61 3.52 1.46 1.16 

Source: Based on primary survey . Scale values are calculated as explained in the text. 
 

Presence of Associations: We have collected information to assess whether there 
is association or committees for the management of the tanks. Table 8 shows that out 
of the 181 tanks only 44 tanks (24 per cent) are reported to have informal type 
associations and 137 tanks have no associations. The name of committees is different 
in different places like Solo Ana, Club, Gram Panchayat, Gram Unnayan Committee, 
Sabar Committee, and Ansidar. Out of the 42 committees, 23 committees are named 
as solo ana committees (Table 8). 
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TABLE 8. CATEGORY-WISE NUMBER OF TANKS BY NAME OF THE ASSOCIATIONS 
 

 
Sl. 
No. 
(1) 

Tank 
management 
category 
     (2) 

Solo Ana 
(3) 

Club 
(4) 

Gram 
Panchayat 

(5) 

Gram Unnayan 
Committee 

(6) 

Sabar 
Committee 

(7) 
Ansidar 

(8) 
Total 
(9) 

1. Personal 04 02 00 00 00 03 09 
2. Government 00 00 01 01 01 00 03 
3. Community 19 01 03 01 00 06 30 
 Total  23 03 04 02 01 09 42 

Source: Based on primary survey.  
 

Area and Depth of the Tanks: In Table 9, we have given the average of the area 
and depth of the sample tanks category wise. Our calculation shows that the average 
area and depth are 7.8 acres and 8.7 ft in personal category tank respectively, the 
average area and depth are 6.1 acres and 12.6 ft in government category tank 
respectively and the average area and depth are 7.3 acres and 10.5 ft in Community 
category tank respectively. The average tank area and depth of the tank for the whole 
sample are 7.2 acres and 10.2 ft respectively. 

 
Water Availability in Tanks: Water in most of the tanks get dried out in the 

summer season. We have first calculated the average availability of water measured 
in terms of months. As the water is used for some other purposes like fishery and 
bathing, the availability of water for irrigation is less than average availability.  We 
have calculated water availability and water uses for irrigation for the sample tanks 
by the number of months (Table 9). Water availability by months is important as 
normally farmers cultivate one or two crops maximum and the rest is used for 
continuing the fish production. As most of the tanks are comparatively small, the 
average duration of the water in months is representing overall the tank water 
availability.  Here we have seen that the average water availability for the whole 
sample is 10.3 months and the water used for irrigation purposes for 6.2 months on an 
average. 

 
Price of Lands in the Tank Command Area: We have collected data about the 

price of irrigated land in the tank command area and price of non-irrigated land in the 
village. The difference between the two reflects the importance of irrigation. The 
average price of irrigated land for the whole sample is Rs. 55.8 thousands per acre, 
the average price of non-irrigated land is Rs. 32.5 thousands per acre and the average 
ratio between the two is 1.72. The highest price difference is for community owned 
tank (Table 9). 

 
Distance from Pakka Road: This variable represents the access to market facility 

in the villages. The average distance of the tank from the nearest pakka road is 
calculated as 2.26 kms.  
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Number of Channels in the Command Area: It represents the quality of 
distribution of tank water into the field. The average number of channel per tank is 
calculated as 0.39 (Table 9) indicating that in a number of tank command areas there 
are no irrigation channels.  

 
Soil Quality: We have observed different kinds of soils in the tank command 

area. The percentage of loamy soil (representing good quality soil) in the tank 
command area is calculated as 45.3 per cent (Table 9). 

 
TABLE 9.  TANK CATEGORY-WISE SOME IMPORTANT PARAMETERS OF TANKS 

 
Category 
(1) 

Personal 
(2) 

Government 
(3) 

Community 
(4) 

Total 
(5) 

Area of the tank (acre) 7.8 6.1 7.3 7.2 
Depth of tank (ft) 8.7 12.6 10.5 10.2 
Water availability ( Months) 9.8 10.1 10.9 10.3 
Water availability for irrigation (Months) 5.2 6.2 7 6.2 
Price of irrigated land ( Rs. ‘000/acre) 44.1 56.3 65.7 55.8 
Price of non-irrigated land ( Rs. ‘000/acre) 28.2 36.6 34.5 32.5 
Ratio of Price of irrigated land and non irrigated land 1.56 1.54 1.90 1.72 
Distance from pakka road (kms.) 2.93 2.77 1.48 2.26 
No. of channels in the command area 0.23 0.44 0.51 0.39 
Loamy soil (per cent) 43.5 75.0 32.5 45.3 

 
4.3 Tank Productivity  

 
Tank productivity measured as the value of cultivation per acre of irrigated area 

indicates the efficiency of tanks. In Table 10 we have presented the gross cropped 
area per tank, value of agricultural production per tank and value of production per 
acre per tank. The average cultivated area per tank is calculated as 59.4 acres with 
personal, government and community management category representing 50 acres, 
71.5 acres and 62.7 acres respectively. Value of production per tank is calculated as 
6.6 lakhs  with  personal,  government  and  community  category  being  respectively  

 
TABLE 10. CATEGORY-WISE GROSS CULTIVATED AREA AND VALUE OF PRODUCTION 

 
 
Sl. No. 
(1) 

Tank management 
category 
         (2) 

Cultivated area 
(acres) 

(3) 

Total value of production 
(Rs. in lakh) 

(4) 

Value of production   
(Rs. /acre) 

(5) 
1. Personal 50.0 5.9 11,139 
2. Government 71.5 8.5 11,868 
3. Community 62.7 6.6 10,216 
 Total  59.4 6.6 10,860 
 F Value 1.085 .969 8.752 
 Significance .340 .381 0 

Source: Based on primary survey. 
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Rs.5.9 lakhs, Rs. 8.5 lakhs and Rs. 6.6 lakhs.  Value of production per acre per tank is 
calculated as Rs. 10,860 with personal, government and community category being 
respectively Rs. 11,139, Rs. 11,868 and Rs. 10,216. The F test shows that value of 
production per acre varies significantly for the three categories of tanks with F-value 
8.752 and the corresponding p-value <0.001, though it is not significant for cultivated 
area and value for production. 
 

V 
 

ANALYSIS OF TANK PRODUCTIVITY 
 

In order to understand the exact impact of the influencing variables on the tank 
productivity, a regression analysis was done using the following multiple linear 
regression model. 

 
TOTPODY = b0 + b1TANKCOND + b2DVEG + b3 DASSOCIA + b4 

DFISHERY + b5 AREA + b6 DEPTH + b7 DGOVT + b8 
DCOMMUN + b9 WATERAVAIL + b10 DISTROAD + b11 
NOCHANNEL + b12 LOAMY + b13 PILANDBNI + b14 
BENNUMBER  + b15 STPERCENT  + b16 LANDCLASS 

Where,  
 

TOTPODY : Productivity at tank level (Rs./acre) 
TANKCOND : Score value of tank condition  
DVEG : Vegetable dummy (=1 if vegetable is cultivated in the tank 

command, 0 = otherwise) 
DASSOCIA : Whether association is present for the tank (=1 if present, 

0=otherwise) 
DFISHERY : Whether fishery is present in the tank (=1 if present, 

0=otherwise) 
AREA : Area of the tank (acre) 
DEPTH : Depth of the tank (ft) 
DGOVT : Whether the tank is owned by the Government (=1 if yes, 

0=otherwise) 
DCOMMUN : Whether the tank is owned by the Community (=1 if yes, 

0=otherwise) 
WATERAVAIL : Water availability for irrigation (months) 
DISTROAD : Distance of pakka road from the tank (Kms.)  
NOCHANNEL : No. of channels in the tank command area 
LOAMY : Soil character in the tank command area (=1 if loamy, 

0=otherwise) 
PILANDBNI : Ratio of price of Irrigated land and non irrigated land  
BENNUMBER : Number of beneficiaries in tank command area 
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STPERCENT : Percentage of ST people in the tank command area 
LANDCLASS : Percentage of beneficiaries in the lowest land class i.e. up 

to 1 acre 
 

The regression results are reported in Table 11.The estimated regression 
coefficients have been presented in the order of level of significance. The adjusted R2 
value of 0.486 implies that about 49 per cent of variation in the tank productivity is 
explained by the variables included in the regression model. The significant F value 
indicates that a significant relationship exists between weighted linear composite of 
the independent variables as specified by the model and the dependent variable. 

 
TABLE 11. ESTIMATED REGRESSION COEFFICIENTS OF THE TANK PRODUCTIVITY MODEL 

 

 (1) 
Coefficient 

(2) 
t value 

(3) 
Level of significance 

(4) 
Constant 5767.1 0.51 0.61 
DVEG 19508.1 6.91 0.00 
WATERAVAIL 2528.1 5.57 0.00 
DISTROAD 1825.9 4.66 0.00 
NOCHANNEL 6414.5 3.07 0.00 
LOAMY 4139.0 1.63 0.11 
AREA 129.9 1.39 0.17 
DASSOCIA -4187.8 -1.38 0.17 
DFISHERY -3381.2 -1.19 0.24 
PILANDBNI 5024.5 1.00 0.32 
DEPTH 231.0 0.89 0.37 
BENNUMBE -11.2 -0.76 0.45 
TANKCOND -2578.1 -0.67 0.51 
DCOMMUN 608.8 0.20 0.84 
LANDCLASS -6.2 -0.11 0.91 
STPERCEN -2.1 -0.05 0.96 
DGOVT -167.2 -0.04 0.97 

Source: Estimated from primary survey data. 
Adjusted R2 = 0.486; F = 11.468 (Level of significance = .000). 

 
The results show that significant positive factors affecting the tank productivity 

are vegetable production, water availability for irrigation in the tank command area, 
distance from road, number of channels in tank command area, quality of soil in tank 
command area etc. The positive significant vegetable dummy indicates that tanks 
with vegetables cultivation in tank command area have higher productivity in the 
tank command area thus confirming that crop diversification is a good alternative for 
maximising the income from the tank irrigation. It should be noted that the distance 
from the road has positive impact on tank productivity. It may be due to the fact that 
people with less access to road facilities have fewer opportunities for alternative 
livelihood and therefore practicing agriculture with more care. In the case of other 
variables, they have expected signs, but are not significant. 
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VI 
 

CONCLUSIONS AND RECOMMENDATIONS 
 
There is a limited number of studies focusing on tank irrigation for East Indian 

states like West Bengal. The results of the preliminary study on tank irrigation in the 
dry zones of the state bear important policy implications. The following are 
considered important while making the tank improvement programmes in the state.  
As vegetables help improve the overall value of tank cultivation, there should be 
more emphasis on crop diversification through extension activities to improve the 
productivity of the tanks. The road facilities will further enhance the market value of 
the commodities and hence the local roads should be given priority for infrastructure 
investment.  

Water availability will improve the tank productivity. It is seen that the average 
period of water availability for irrigation is about 6 months with variation from 5 to 7 
months.  Hence by improving the catchments and field channels, it is possible to 
increase the water inflows into the tanks. It was also observed that in few tanks with 
good tank structures, the water availability was also comparatively higher. Also the 
existing tank structures are very weak and by rehabilitating them, it is possible to 
improve the overall water availability in the tanks. Hence rehabilitation programme 
should focus on the tank storage aspects. The field channels also are important for 
proper water distribution and hence improving the field channels or adding new 
channels in those tanks where it will help carry the water to the fields should be given 
priority. Grouping of the tanks according to the tank productivity and then initiating 
the tank rehabilitation options are important in improving the tank performance in the 
state. 
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