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Abstract: The highest number of tanks is located in south India. The water losses in these tanks were rerecorded up to 30 
per cent which is mainly due to seepage, percolation and evaporation in transit from the storage reservoir to the farmer’s 
field. This has resulted in less area under irrigation and low yield which is mainly due to failure of crops from moisture 
stress at the later stages. Hence, to minimize the water loss and improve conveyance efficiency, an investigation on the 
underground buried pipe system and efficient irrigation methods was carried out with the main objectives of introducing 
buried pipe system in the command area and investigating the effectiveness of on demand water supply system and 
efficient irrigation on net returns per ha and net revenue. The results indicated that, there was increase in area under 
irrigation and increased returns from the crops cultivated. About 110.05 to 768.77 per cent increase in net revenue was 
recorded from 2004-05 to 2007-08 compared to base year 2003-04. About 54.29 to 146.33 per cent increase in area 
expansion with different crops was recorded over base year. In addition, about 110.05 to 768.77 per cent of net revenue of 
the command area had been increased compared to the base year. 
 
Key words: On demand water delivery; tank command area; underground buried pipe system; conveyance 
efficiency; water use efficiency.  
 
1. INTRODUCTION 
 
Irrigation is a key input in crop production.  Water for irrigation is scarce and farmers and crops are more dependent on 
optimum irrigation for sustainable agriculture. To strengthen sustainable agriculture, tank irrigation system was 
established centuries ago. At present, there are about 36,500 irrigation tanks in Karnataka and these tanks have not been 
managed properly. As such the command area as well as water-spread area needs improvements for continuous use of 
tanks to promote irrigated agriculture.  It is estimated that about 30 per cent of water stored is wasted in command area in 
the form of conveyance and application losses during surface irrigation. In the command area, improper management of 
irrigation water not only leads to wastage of water but also land degradation. Under these conditions,  two shortcomings 
of surface irrigation systems becomes more important, firstly, a high proportion of water is lost between the source and 
crop, and secondly deliveries of water to individual farmers are not optimum in quality or timing or reliability. The extent 
of these shortcomings depends on the physical infrastructure and management of the system, and its particular 
environment. The awareness of various options available to tackle these problems and achieve better performance from 
surface irrigation systems, include lined canals to reduce losses, control structures and systematic management to 
improve deliveries and “demand” type systems to enable farmers to control their own water supplies.  
 
A different approach need to be adopted. Alternative technology is the low pressure buried pipe line system for surface 
irrigation in the tank command area. This offers improvements over conventional surface irrigation system with canals. It 
will be more efficient and more flexible in operation than conventional canal system, with fewer environmental problems. 
Further, by adopting advanced irrigation methods, it is possible to restore about 30 per cent of irrigation water which can 
be used to bring additional area under irrigation. Present day knowledge of soil-moisture-plant relations permits 
irrigation systems to be designed for applying water in correct quantities when needed. Irrigation water could be applied 
at rates to suit the infiltration rates of soils and thereby obtain maximum efficiency in water use and prevent deterioration 
of land quality. In order to use this knowledge effectively, a reasonably accurate measurement of water is necessary.  
Keeping the above points in view, this Pilot Study was planned in the project area, with the objective of introducing buried 
pipe system in the command area and investigating the effectiveness of on demand water supply system and efficient 
irrigation on net returns per ha and net revenue.  
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2. MATERIAL AND METHODS 
 
The study was conducted from 2003-04 to 2007-08 at Chunchdenahalli tank command area (Venugopal Swamy 
Doddakere) situated adjacent to Chunchadenahalli village, Kolar district, which is one of the drought affected districts in 
Karnataka and has more number of irrigation tanks[1]. The location map of the study area is given in fig.-1. The 
Chunchadenahalli tank has an independent catchment area of 544 ha and water spread area of 12.5 ha. The command area 
consists of 24.0ha, which is owned by 75 farmers. The total length of the tank bund is 776.84 m. The total volume of water 
in the tank at full tank level was found to be 158210.848 m3 whereas, it was 244353.809 m3 at maximum water level. 
 
In this tank command area, the buried pipe distributory system was designed based on the rate of water discharge in the 
pipe system for individual plots, crop water demand of the command area and cropping pattern.  The designed diameter, 
of 40 mm, 50 mm, 63 mm, 75 mm and 90 mm pipes with 6Kg/cm2 and 4 Kg/cm2 pressure class of IS-4985 have been used 
to irrigate the entire command area of 24.0 ha. Solar energy was harnessed through solar pumps to lift water from the jack 
well.  
 
The crops in the command area are intensified and diversified. The economics of the crops cultivated from 2003-04 to 
2007-08 was analysed based on the cost of cultivation, net returns and net revenue. The benefit cost analysis of on-
demand water supply system was worked out based on the available market costs by using procedure developed by [2].  
 
3. RESULTS AND DISCUSSION 
 
During kharif 2003 to 2008, there was a significant change in the net returns obtained per hectare for different crops. The 
paddy, mulberry, tomato and cauliflower occupied major area in the command and recorded higher net returns per ha 
compared to other crops. There was a drastic change in the net profit incurred per ha by recording Rs. 49,567(paddy), Rs. 
54,600(mulberry), RS. 1,54,237 (tomato) and Rs. 1,26,726 (cauliflower) net profits during Kharif 2007-08 compared to 
base year 2003-04 ( Rs. 11,600 and 17,199 for paddy and mulberry respectively) (Table-1).  
On demand water supply system has made significant influence in increasing the total net revenue (area multiplied by net 
returns) of the command area by recording maximum of Rs. 11.22 lakhs during Kharif 2007-08 compared to base year 
2003-04 (Rs. 1.08 lakhs) (Table-2). Among different crops, mulberry (Rs. 61003 to 478296) followed by tomato (Rs. 
109740 to 262202) and paddy (Rs. 60839 to 99629) were recorded the highest net revenue compared to base year 2003-
04. 
 
During rabi/summer 2003 to 2008 (Table-3), the mulberry, tomato, cauliflower and betel vine were the major 
rabi/summer crops in the command and recorded higher net returns of Rs. 25200 to 53300, Rs. 80000 to 156700, 
Rs.101221 to 140786 and Rs. 12250 to 21599 respectively as compared to base year (Rs. 18400, 64285, 101250 and 
12250, respectively). Similarly, Table-4 indicate the increased total net revenue of the command area from Rs. 1.34 lakhs 
(base year 2003-04) to Rs. 9.93 lakhs during 2007-08. 
 
The increase in the net returns (Rs./ha) and net revenue (Rs./ha) of the tank command area may be attributed to 
implementation of on-demand water supply system through advanced efficient irrigation methods, expansion of area due 
to availability of water for two seasons, introduction of high value crops with low water requirement, introduction of jack 
well with solar pump, saving in electricity and  change in the cropping pattern from single crop to multiple cropping have 
contributed towards increase in the net returns and revenue of the command area. The current findings were in 
supportive of Campbell (1984)[3] who reported that economic benefits were generated by the higher level of agricultural 
development (growing of high-value crops) which was made possible by the improved flow deliveries. 
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Table-1: Effect of on demand water supply on net returns from different crops during Kharif  2003 to 2008 
 

 
 

Table-2: Effect of on demand water supply on net returns from different crops and net revenue during Kharif  2003 to 
2008 
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Table-3: Effect of on demand water supply on net returns from different crops during rabi/summer 2003 to 2008 

 
 

Table-4: Effect of on demand water supply on net returns from different crops and net revenue during Rabi/summer 
2003 to 2008 

 

 
The pooled data on the net revenue of both seasons of the year are shown in Table-5. About 110.05 to 768.77 per cent 
increase in net revenue has been recorded from 2004-05 to 2007-08 compared to base year 2003-04. Similarly, the 
cumulative effect of on demand water supply system on the expansion of area under irrigation and total revenue of the 
command for the year has been presented in Table-6. The results revealed that about 54.29 to 146.33 per cent increase in 
area expansion with different crops has been recorded over base year. In addition, about 110.05 to 768.77 per cent of net 
revenue of the command area has been increased compared to the base year. 
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Table-5:  Net Revenue from 2003 to 2008 (Kharif- rabi / summer) 
 

Season 2003-04 2004-05 2005-06 2006-07 2007-08 
Kharif (Rs.) 108631 209754 458258 882569 1122369 
Rabi/Summer (Rs.) 134892 301769 803343 1309030 993302 
Total (Rs.) 243523 511523 1261601 2191599 2115671 
Increase over base year (%) Base 110.05 418.06 799.95 768.77 

 
Table-6: Cumulative effect of on demand water delivery technology on increased area under irrigation and net returns 

during 2003 to 2008 
 

Particulars 2003-04 2004-05 2005-06 2006-07 2007-08 
Area Covered (ha.) 
(Kharif+Rabi/Summer) 

14.68 
(Base year) 

22.65  29.33  35.18 36.21 

Per cent increase in area over 
base year 

Base year 54.29 99.79 139.64 146.33 

Net revenue from the 
command (Rs. In lakh) 

2.43 5.11 12.61 21.91 21.15 

Per cent increase in net 
revenue over base year 

Base year 110.05 418.06 799.95 768.77 

 
4. CONCLUSION 
 
The on demand water delivery system was proved to be an excellent and unique method of water saving technology which 
improves the conveyance efficiency. Quantum of water saved can be effectively make use to extend the irrigation source of 
water as protective irrigation to grow low water consumptive and high value crops like vegetables, flowers, mulberry etc. 
This innovative study will help to replicate in all the tank irrigated situations so that the maximum number of beneficiaries 
can be covered for protective irrigation during critical periods of the crops growth by minimizing maximum possible loss 
of water due to effective conveyance methods. This will not only help to increase the water use efficiency of the crops but 
also the productivity and production per unit area.  
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