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Abstract 

Tilpara barrage at suri is constructed over river Mayurakshi that has its source on Trikut Hill in 
Jharkhand. The present study tries to reveal the impact of Tilpara Barrage on the productivity of 
crops in Ajay- Mayurakshi  iner riverine tract of Birbhum District in West Bengal. Crop 
productivity indicates total amount of production of different crops per unit of area (acre). On the 
basis of it, the level of agricultural development can be marked. Hypothetically, higher the 
productivity value of crops, higher will be agricultural development. The production and 
productivity effects of an area can be evaluated by considering the growth rate of output, area, and 
yield of various crops. Here, to analyze the impact of Tilpara barrage on productivity of Ajay- 
Mayurakshi inter riverine tract of Birbhum district, data have been collected from field survey. 
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Introduction  

Any multipurpose project   has more than one goal.  There  may be  a  primary  objective  but  
other  consequences  may  be  taken  into  account.  In  this  case,  the  primary  purpose may  be  a  
dam  for  irrigation. Tilpara barrage at suri is constructed over Mayurakshi river that has its source 
on Trikut Hill in Jharkhand. Agricultural productivity is a function of interplay between physical 
and cultural variables and it manifests itself through per acre productivity. This paper shows how 
Tilpara barrage affects the productivity of pre-kharif and kharif crops in this study area.  
 
The canal irrigation is provided by Tilpara barrage which increases the production and 
productivity of different crops. Tilpara barrage directly influences to increase the productivity of 
Aman and Aus paddy whereas the pre-kharif Boro paddy is both directly and indirectly influenced 
by it because during non Kharif season canal rarely provides irrigation water. Agricultural 
activities play a vital role in socio-economic condition in Ajay-Mayurakshi inter riverine tract of 
Birbhum district. The aim of this study is to investigate the contribution of this barrage to increase 
the productivity of pre-kharif and kharif crops by which the level of agricultural development can 
be measured. 
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Objectives of the study 
 
The present study possesses following objectives- 
 

·  To examine positive impact of irrigation from Tilpara barrage on the productivity of 
crops, cultivated during pre-kharif and kharif season. 
 

·  To evaluate the negative impact of irrigation from Tilpara barrage on the productivity of 
crops cultivated during pre-kharif and kharif season. 

 

Methodology 

Agricultural farms (in acre) have been selected from five villages in Ajay-Mayurakshi inter 
riverine tract of Birbhum district and land owners of 250 farms have been interviewed and data 
regarding their productivity per acre, agricultural development, socio-economic condition have 
been collected. Later, these data have processed. Percentage of Canal irrigated area wise 
productivity (in quintal) of Aman paddy, Aus paddy and Boro paddy has been arranged. For data 
processing, coefficient of correlation has been computed. Percentage of canal irrigated area wise 
agricultural productivity has been shown by bar graph. Arc GIS 10 software has been used for 
making choropleth maps. 
 

Location of the study area 

The location of Tilpara barrage at Suri is 23°56’42’’ N latitude and 87 ° 31’31’’E longitude. From 
here, it is divided into two branches. The north branch i.e. Mayurakshi dwarka main canal extends 
to the northern part of Birbhum near Raghunathgangh and the Bakreshwar main canal extends to 
south of Birbhum near Kirnahar. The study area is located between 23°40’00’’N to 23°50’00’’N 
latitudes to and 87°20’00’’E to 88°00’00’’E longitudes. In this region, five villages namely Sattore 
in Bolpur block, Koma in Suri II block, Hatora in Sainthia block, Ramkrishnapur in Nanoor block 
and Gopedighi in Labpur block represent the entire study area.   
 
Positive impact of Tilpara barrage on productivity of pre- kharif and kharif crops 

The canal irrigation is provided by Tilpara barrage which increases the productivity of different 
crops. Tilpara barrage directly influences to increase productivity of kharif crops ‘Aman’ paddy 
and ‘Aus’ paddy whereas the pre-kharif crop ‘Boro’ paddy is indirectly influenced by it because 
during non kharif season canal rarely provides irrigation water. This amount of water is extremely 
inadequate. Besides, due to this percolation of canal irrigated water, the amount of ground water 
resource is enriched on the aquifer which is subsequently used by submershal machines. Water 
from all these sources is conveyed to the field through lined or unlined canals, distributaries 
through the final structure called an outlet. This conveyance system up to the outlet is built by 
irrigation departments. From the outlet, water flows into small water courses which are 
constructed, owned or managed by a group of farmers. 
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 Figure -1: Location of the Study area 

 Source:-Compiled by the author 

 
Productivity of Aman Paddy 

The impact of canal irrigation through Tilpara barrage is immensely found in different farms of all 
the sample villages except ‘Koma’. That means the larger the size of canal irrigated areas in the 
farm i.e. higher is the productivity of Aman paddy crop. However in Koma village, the opposite 
facts hold good. e.g. in the larger size of the canal irrigated area, smaller amount of Aman Paddy 
production has been observed. Here in spite of provision of canal water, some other factors like 
technological, environmental or may be some institutional factors stand in the way of higher 
productivity of Aman paddy crop which can be observed from the table 1. 
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Table-1: Distribution of productivity (quintal /acr e) of Aman paddy in respect of canal 

irrigated area. 

SATTORE KOMA HATORA RAMKRISHNAPUR GOPEDIGHI 
% of 
canal 

irrigated 
area 

Productivit
y (q./acre) 

% of 
canal 

irrigated 
area 

Productiv
ity 

(q./acre) 

% of 
canal 

irrigated 
area 

Productiv
ity 

(q./acre) 

Canal 
irrigated 
area (in 
acre) 

Productiv
ity 

(q./acre) 

Canal 
irrigated 
area (in 
acre) 

Productivi
ty (q./acre) 

55.00-
61.66 4.43 

60.00-
73.33 6.00 

60.00-
66.66 4.33 0.8-4.6 5.16 0.8-4.73 4.85 

61.66-
68.32 

4.69 73.33-
86.66 

5.52 66.66-
73.33 

4.66 4.6-8.4 5.16 4.73-8.66 5.07 

68.32-
75 4.45 

86.66-
100 5.83 

73.33-
100 5.00 8.4-12 5.62 

8.66-
12.66 5.18 

 

 

                                  Figure -2: Distribution of productivity of Aman Paddy 
 

Productivity of Aus Paddy 

Aus paddy is harvested one month prior to Aman paddy. It is also favoured by canal irrigation. In 
spite of this fact in Sattore and Koma villages, the farms with larger size of canal irrigated areas 
produce relatively smaller amount of Aus paddy because in Sattore village, maximum farmers are 
small and marginal. They cannot purchase large quantity of HYV seeds, plant materials for all the 
major crops. These are costly and often beyond the reach of the poor farmers. The HYV seeds and 

Source: Computed by authors 
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fertilizer problems are therefore both acute and complex. As a result the productivity becomes low. 
The situation predominates in Sattore and Koma villages which are not so in the farms of ‘Hatora’, 
‘Ramkrishnapur’ and ‘Gopedighi’ where due to the canal irrigation, the production of Aus paddy 
has increased luxuriantly. Therefore, in these three villages, the impact is quite considerable, 
which is not in the case of the former two villages (Table-2).  
 

Table-2: Distribution of productivity (q. /acre) of  Aus paddy crop in respect of canal 
irrigated area 

SATTORE KOMA HATORA RAMKRISHNAPUR GOPEDIGHI 
% of 
canal 

irrigated 
area 

Producti
vity 

(q./acre) 

% of 
canal 

irrigated 
area 

Productiv
ity 

(q./acre) 

% of 
canal 

irrigated 
area 

Producti
vity 

(q./acre) 

Canal 
irrigated 
area (in 
acre) 

Productivity 
(q./acre) 

Canal 
irrigated 
area (in 
acre) 

Productiv
ity 

(q./acre) 

55.00-
61.66 5.00 

60.00-
73.33 5.30 

60.00-
66.66 3.66 0.8-4.6 5.16 0.8-4.73 - 

61.66-
68.32 5.39 

73.33-
86.66 5.30 

66.66-
73.33 4.12 4.6-8.4 5.16 4.73-8.66 0.93 

68.32-
75 

4.81 
86.66-
100 

5.20 
73.33-
100 

5.00 8.4-12 5.58 8.66-12.66 4.99 

 
Source: Computed by authors 
 

 

Figure -3: Distribution of productivity of Aus Paddy 
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Productivity of Boro paddy  

Cultivation of pre-kharif crop i.e. Boro paddy has expanded rapidly after the introduction of HYV 
seeds and the spread of irrigation facilities from Tilpara barrage. The productivity of  Boro paddy 
has expanded rapidly in the last thirty years in Ajay-Mayurakshi inter-riverine tract of Birbhum 
district. Boro paddy is high water demanding pre kharif crop. It requires controlled irrigation 
because the crop is extremely moisture sensitive. Further, Boro paddy is a very water intensive 
crop. It is mainly cultivated where assured submershal irrigation is available. Boro paddy is not 
cultivated in Ramkrishnapur village due to paucity of irrigation. However, out of the rest villages 
in Sattore, Koma and Hotora, the farms with larger spatial extent of canal irrigated area produce 
smaller amount of Boro paddy indicating meager impact of Tilpara barrage.  
 
They cultivate those farms by submershal. Its electricity consumption is very high. Small farmers 
want to borrow submershal facilities from big farmers to cultivate Boro paddy. For this purpose, 
they depend on money lenders. So, the small farmers do not want to continue this for total period 
of Boro paddy cultivation. As a result, the amount of productivity becomes low. On the other 
hand, in Gopedighi village, the farms with larger amount of canal irrigated area produce 
substantial amount of  Boro paddy. This indicates clear cut impact of Tilpara barrage on 
productivity of Boro paddy. Overall, it appears from the data that at least from the mid 1980s, 
cultivation of Boro paddy has emerged as the most important agricultural activity after cultivation 
of rain-fed paddy in the study area. Clearly, this change has been driven by the relatively higher 
profitability from cultivation of ‘Boro’ paddy ( table-3).  
 

Table-2: Distribution of productivity (quintal /acr e) of Boro paddy crop in respect of canal 
irrigated area. 

SATTORE KOMA HATORA RAMKRISHNAPUR GOPEDIGHI 
% of 
canal 

irrigated 
area 

Producti
vity 

(q./acre) 

% of 
canal 

irrigated 
area 

Producti
vity 

(q./acre) 

% of 
canal 

irrigate
d area 

Producti
vity 

(q./acre) 

Canal 
irrigated 
area (in 
acre) 

Productiv
ity 

(q./acre) 

Canal 
irrigated 
area (in 
acre) 

Productiv
ity 

(q./acre) 

55.00-
61.66 8.30 

60.00-
73.33 7.10 

60.00-
66.66 8.00 0.8-4.6 - 0.8-4.73 - 

61.66-
68.32 5.70 73.33-

86.66 6.43 66.66-
73.33 4.10 4.6-8.4 - 4.73-8.66 7.20 

68.32-75 4.80 
86.66-
100 

1.75 
73.3-
100 

6.00 8.4-12 - 
8.66-
12.66 

8.60 

 
Source: Compiled by the authors 
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Figure- 4: Distribution of Productivity of Boro Paqddy 

The region under the study has different types of soils that varies from sticky sandy clay, and 
sticky clay soils. The sticky sandy clay soil has high water retentive capacity and best suited to 
grow winter paddy crop. Sticky clay soil is brownish in colour. It is poor soil and is capable to 
produce only Aman paddy. Rabi crops can grow well if irrigation is made available. The reddish 
sticky clay soil contains limestone nodules. It becomes very hard when dry and can retain water 
for a long time. It is a poor soil and only Paddy crop grows well if proper manure is provided to it. 
Silty loam soil is found along the river side which is loose and friable and yellowish in colour. It is 
a rich soil and well suited for Boro paddy crops.  
 
Paddy is sown during kharif season and other crops are cultivated during winter and summer 
season. Sandy soil is loose, friable, and reddish which can hold little moisture in it. It is a poor soil 
and produces paddy and some vegetables. Rabi crops can also be grown if water is made available 
to it. Loamy soil is the mixture of clay and sand, forming a blackish, loose and friable soil. This 
soil can hold sufficient moisture and is a rich soil. All the crops of this region grow well on this 
soil. The climate of the region is generally dry, mild and healthy. The hot weather usually lasts 
from the middle of March to the middle of the June, the rainy season from the middle of June to 
the middle of October, and the cold weather from middle of October to the middle of March. They 
do not always correspond to these limits.  
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Table: 4, Correlation between Canal Irrigated area and Productivity 

 

Variable X’ 

(Canal irrigated 

area)  

Variable ‘Y’ 

Productivity 

(quintal/acre) 

‘r’ values 

(correlation) 

Computed 

‘t’ value  

Tabulated 

‘t’ value 

Significant/ 

Insignificant 

Hypothesis accepted 

    5% 1%  Null  Alternative 

Sattore (in %)  Aman paddy 0.00 2.90 2.01 2.68 significant  Accepted 

 Aus paddy -0.04 -0.28 2.01 2.68 Insignificant Acceped  

Boro paddy 0.31 2.26 2.01 2.68 Insignificant Acceped  

Koma (in %) Aman paddy -0.28 -2.02 2.01 2.68 Insignificant Acceped  

 Aus paddy -0.46 -3.59 2.01 2.68 Significant  Accepted 

Boro paddy -0.40 -3.02 2.01 2.68 Significant  Accepted 

Hatora (In %) Aman paddy 0.63 5.62 2.01 2.68 Significant  Accepted 

 Aus paddy 0.62 5.61 2.01 2.68 Significant  Accepted 

Boro paddy -0.46 -0.36 2.01 2.68 Insignificant Acceped  

Ramkrishnapur 

(in acre) 

Aman paddy 0.98 34.00 2.01 2.68 Significant  Accepted 

 Aus paddy 0.97 27.43 2.01 2.68 Significant  Accepted 

Boro paddy 0.55 4.55 2.01 2.68 Significant  Accepted 

Gopedighi (in 

acre) 

Aman paddy 0.85 11.00 2.01 2.68 Significant  Accepted 

 Aus paddy 0.87 12.00 2.01 2.68 Significant  Accepted 

Boro paddy 0.71 7.00 2.01 2.68 Significant  Accepted 

 
Source: Compiled by authors 
 

Negative impact of Tilpara barrage on productivity of pre - kharif and kharif crops 

Generally, it is during Kharif season i.e. the monsoon; canals are capable of supplying water for 
‘Aman’ Paddy and ‘Aus’ paddy. But in a situation of heavy rain in general, these canals play only 
a supplementary role in irrigation scenario of Kharif season. Moreover, when the rainfall is scanty 
even during monsoon, canals could hardly cater the demands. Even though it is a fact that, the 
canal irrigation is the cheapest among all sources of irrigations in West Bengal, farmers are unable 
to rely on it as a dependable source. It is far more difficult for the farmers of the bottom end of 
these canals to get access to surface water. This very nature of irrigation has compelled the farmers 
to depend on more costly ground water when that is available. Kharif (monsoon) season crops i.e. 
Aman paddy and Aus paddy sometimes experience heightened risk of flood due to release of 
immense amount of water from this barrage. 
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The Summer Rice, which is popularly known as Boro, involves high cost for irrigation. During 
2000-01 and 2005-06, the productivity of Boro paddy was declined due to negative effect of 
irrigation. Birbhum revealed a marked slowdown in the growth rate of productivity in respect of 
Boro paddy.  Usually, it is difficult for the canal to fulfil the demand in dry season. Generally, 
laterite soil is also found in some pockets of this region.  This is a poor soil that has low fertility 
and productivity value and is hard. It is reddish, loose and friable soil. It decreases the productivity 
of Boro paddy. Thus, this barrage reveals both positive and negative impacts on pre-kharif and 
kharif crops productivity in Ajay-Mayurakshi inter riverine tract of Birbhum district. 
 
Conclusion 
 
The above discussion reveals the fact that the impact of canal irrigation, direct or indirect, is 
considerably found in most of the sample villages for the production of paddy crops. In Sattore 
village, farms with larger size classes of canal-irrigated area have considerable amount of 
productivity of Aman paddy crop whereas in Koma village, the impact of canal irrigation is found 
indirectly. In Hatora village, the impact of canal irrigation is observed both directly and indirectly. 
In these villages, the farms with large proportion of canal-irrigated area produce substantial 
amount of Aman paddy, Aus paddy. Considerable extent of positive impact can be observed in 
Ramkrishnapur also. There, the farms with larger size classes of canal irrigated area also have 
larger production of Aman paddy, At Gopedighi village, the farms with larger size of canal 
irrigated area have produced larger amount of Aman paddy, Aus paddy and Boro paddy crops. Set 
against this, the inverse impact of Tilpara barrage through the provision of canal irrigation is 
discernible for certain villages regarding some crops e.g. the negative impact is found in Sattore 
village regarding cultivation of Aus paddy and Boro paddy. The negative impact is found in Koma 
village in respect of Aman paddy, Aus paddy, and Boro paddy crops. The entire region has thus 
obtained direct and indirect primary and secondary benefits and sometimes negative impacts in the 
regional economy.  
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