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ABSTRACT 



 

 
 

A study was undertaken to evaluate the performance of different modes of minor irrigation (STW, 
DTW and LLP) in Narsingdi and Brahmonbaria districts under Lower Meghna River Floodplain 
(AEZ No. 17). For this purpose 48 irrigation schemes and 48 farmers’ fields were selected to collect 
relevant data and information. Irrigation schemes were classified on the basis of modes of irrigation 
system like pricing, source of energy, lined or earthen cannel systems. The performances of selected 
schemes and selected farmers’ fields were based on seven indicators, which can be broadly classified 
in terms of engineering, agronomic and social performances.  Indicators were command area ratio/ 
irrigated area performance, production performance, profitability of farmers, financial self-
sufficiency, relative water supply, conveyance efficiency and water use. Another objective of the 
study was compared the change in performance indicators during the last decades (a study was 
conducted in Rajbari district, AEZ-1). 

Performance evaluation using the selected indicators was done both qualitatively and quantitatively 
and based on both primary and secondary data. Primary data were collected mainly through direct 
field measurements, field observation and field level discussions with farmers, pump owners and 
local people. Secondary information was collected from published and unpublished documents 
obtained from different sources. 

In this study, the average command area ratio or irrigated area performance values are 0.77 for 
STWs, 0.76 for LLPs and 0.81 for DTWs. The average production performance values are 1.02 in 
STWs, 0.98 in LLPs and 0.97 in DTWs. It was observed that command area ratio and production 
performance are higher than previous study. The average profitability of farmers values are 2.88 in 
STWs, 2.92 in LLPs and 3.47 in DTWs, higher than previous study. The area based pricing system is 
more profitable than time based irrigation system to farmers.  Financial self-sufficiency indicator was 
calculated in terms of both ‘with family labor’ and ‘without family labor’. Including and excluding 
family labor, the financial self-sufficiency values for LLPs are 1.46 and 1.72; for STWs 1.35 and 
1.65; and for DTWs 1.40 and 1.59, respectively. The average relative water supply are 1.10 for 
STWs, 1.11 for LLPs and 1.32 for DTWs. Among STWs, DTWs and LLPs, farmers of DTWs are 
using more water than STWs and LLPs. As all DTWs are lined so the on-farm supply is high 
compared to STWs and LLPs. It was observed from the calculated data that the average relative 
water supply of the study area is very high compared to the previous data. The conveyance efficiency 
in lined and earthen canal systems of STWs and LLPs are0.93 and 0.70; 0.78 and 0.69, respectively. 
The conveyance efficiency of lined canals is 0.90.As expected, all the lined irrigation canal schemes 
show better efficiency than the schemes with earthen-canal. The average water use or water 
productivity for the time based and area based STWs are 2198l/kg and 2485 l/kg, for LLPs are 
2390l/kg and 2633l/kg for DTWs are 2830l/kg and 3003l/kg, respectively. As expected, all the lined 
irrigation canal schemes show higher water use than the schemes with earthen-canal. The average 
conveyance loss found in the present study is much improved compared to those of the past studies. 

Although area based pricing is popular with the farmers because of high rate of hourly water supply, 
the time based irrigation pricing system is popular to the pump owners. If the government sets a 
ceiling on the pricing system that would make the time based pricing system profitable to both the 
pump owners and the farmers, then the time based pricing would be acceptable to the farmers. To 
make the time based pricing system acceptable to the farmers, the prices may be set at 61.5%, 41.5% 
and 55% lower than the present prices for STWs, DTWs and LLPs, respectively. This study shows 
that the command area, yield and profitability indicators are higher compared to the previous study 
but at the same time the farmers are now using more water (higher RWS). 
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Chapter-01 

INTRODUCTION 

 

1.1 Background: 

The backbone of the economy of Bangladesh is agriculture. More than 75% peoples live in 

villages and they are directly or indirectly dependent upon agriculture. In the past irrigation of 

the country was dependent mostly on surface water. After the privatization of the irrigation 

equipment in the late eighties, irrigation has developed rapidly with the rapid expansion of well 

or pump irrigation over the last three decades. At present there are five types of irrigation 

systems (Local method, Canal irrigation project, Low lift pump (LLPs), Shallow tube well 

(STWs) and Deep tube well (DTWs) which have given rise to different institutional setups. The 

net cultivable agricultural land area of the country is about 15.07Mha where 7.05Mha land is 

under irrigation. Of this area1.09Mha is irrigated by LLPs, 0.99Mha by DTWs, 4.09 Mha by 

STWs and rest of the area is irrigated by hand tube-well and traditional methods (BBS, 2012). 

 

The irrigation system of Bangladesh is broadly classified into two groups, namely major and 

minor irrigation. Irrigation conducted by STW, DTW and LLP is named as minor irrigation and 

covers more than 90% of the total Boro season irrigated area. Based on operational 

characteristics, the three different modes of minor irrigation can again be classified into three 

groups; namely, price based (time or area based), fuel based (diesel or electricity run) and 

conveyance system based (lining or earthen canal). Irrigation canals of DTWs are generally 

lined. In contrast, some irrigation canals of STWs and LLPs are lined and most of them are 

earthen canals. Because of comparatively low cost, relatively easy sinking, simple technology for 

operation and maintenance has been given to STW irrigation in the whole country. But, the 

overall irrigation performance has not been satisfactory. In the recently developed sustainable 

development goals (SDG) of the UN, one of the targets of SDG (SDG 6.3: Clean Water and 

Sanitation) is to increase the water use efficiency across all sectors. As agriculture is the 

dominant user of water in Bangladesh, the government has put special emphasis on the 

assessment of present water use and on the improvement of the water use efficiency. 

 



 

 
 

According to National Water Management Plan (NWMP, 2004), the projected demand for milled 

rice is 29.9 million ton against the expected population of 181 million up to the year 2025. As 

almost all of its 8.3 million hectares of cultivable land in Bangladesh is already in use, any 

additional crop output can only come from increasing yield or cropping intensity. Methods that 

are available to achieve these ends depend heavily on irrigation, particularly, minor irrigation. 

During the coming years the main thrust of agricultural development program will be increased 

irrigation coverage, better water management and varietal improvement. 

 

A study found that the irrigation efficiency of DTWs, STWs and LLPs were 35%, 34% and 33% 

respectively (Alam, 2011). The average efficiency of STWs and DTWs were found as 30% and 

35%, respectively, in another research (Sharmin, 2013).  These studies were conducted to 

evaluate the performance of STW, DTW and LLP in different locations of Bangladesh. But no 

research program was conducted in the same AEZ (similar soil, topography, aquifer 

characteristics, climatic factor etc.) to measure the performance among STW, DTW and LLP. 

Moreover, there is a lack of study conducted after 2000 to determine the change (if any) in 

irrigation performance indicators. In this research different engineering, economic and 

agronomic performance indicators have been calculated in Lower Meghna River Floodplain 

(AEZ No. 17). It is expected that at present, the values of performance indicators have changed 

positively due to different public and private interventions in irrigation development. So, this 

research is an attempt to assess the present status of the indicators and compare with the previous 

values of indicators of irrigation performance. 

1.2 Objectives of the Study: 

The study was undertaken with the following specific objectives: 

1. To study and evaluate the agronomic, engineering and economic performance of irrigation 

indicators among the STW, DTW and LLP in the study area. 

2. To compare the change in performance indicators during the last decades. 

 

 



 

 
 

1.3 Limitation of the Study: 

The limitations perceived during the course of conducting the research, are briefly listed below- 

1. One farmer was selected from each irrigation scheme. A larger sample could not be selected 

because of time and budget constraints.  

2. Seepage and percolation (S&P) loss and discharge were measured by very simple methods due 

to lack of instruments. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

Chapter- 02 

REVIEW OF LITERATURE 

2.1 Introduction: 

The principal objective of evaluating irrigation systems is to identify management practices and 

systems that can be effectively implemented to improve the irrigation efficiency. Evaluations are 

useful in a number of analyses and operations, particularly those are essential to improve 

management and control. Evaluation data can be collected periodically from the system to refine 

management practices and identify the changes in the field that occur over the irrigation season 

or from year to year (FAO, 1989).The performance of any irrigation system is the degree to 

which it achieves desired objectives. As many systems do not perform as well as they should, 

there is a need to identify the areas in which they fall short of their potential. It is therefore 

important to measure and evaluate their success or failure objectively and identifies specific 

areas in need of improvement (Jorge, 1993). 

 

The evaluation of surface irrigation at field level is an important aspect of both management and 

design of the system. Field measurements are necessary to characterize the irrigation system in 

terms of its most important parameters, to identify problems in its function, and to develop 

alternative means for improving the system (FAO, 1992). 

 

2.2 Indicators of irrigation performances: 

It is useful to consider an irrigation system in the context of nested systems to describe different 

types and uses of performance indicators (Small and Svendsen, 1992). An irrigation system is 

nested within an irrigated agricultural system, which in turn can be considered part of an 

agricultural economic system. For each of the systems, process, output, and impact measures can 

be considered. Process measures refer to the processes internal to the system that lead to the 

ultimate output, whereas output measures describe the quality and quantity of the outputs where 

they become available to the next higher system (Molden et al, 1998). 

 

 



 

 
 

An irrigation system, consisting of a water delivery and a water use subsystems, can be 

conceptualized to have two sets of objectives. One set relates to the outputs from its irrigated 

area, and the second set relates to the performance characteristics of its water delivery system 

(Oad and Sampath, 1995). 

 

Bos (1997) summarizes the performance indicators currently used in the Research Program on 

Irrigation Performance (RPIP). Within this program field data are measured and collected to 

quantify and test about 40 multidisciplinary performance indicators. These indicators cover water 

delivery, water use efficiency, maintenance and sustainability of irrigation, environmental 

aspects, socio-economics and management. He also noted that it is not recommended to use all 

described indicators under all circumstances. The number of indicators depend on the level of 

detail with which one needs to quantify (e.g., research, management, information to the public) 

performance and on the number of disciplines with which one needs to look at irrigation and 

drainage (water balance, economics, environment, management). 

 

Bos et al., (1994) classified the irrigation performance indicators into three major groups: water 

supply performance (related to capture, allocation and conveyance of water), agricultural 

performance (related to impacts of inputs to direct outputs and socio-economic performance 

(related to viability and sustainability of irrigated agriculture). In the following sections a review 

of the performance evaluations carried out in the past is presented. 

 

2.2.1 Economic indicators: 

Afroz (2010) found that profit per ha in time based water pricing system of DTW is 20% higher 

compared to area based pricing system. In STW of time based based water  pricing system profit 

is higher compared to area based pricing system. It has been seen than in a time based water 

system profit of pump owners is maximum compared to other system in both DTW and STW.  

 

 

 

 

 



 

 
 

 

Ahmad (2000) mentioned that the policy of setting a low price for water does not create the 

proper incentive to use water efficiently. But it sends wrong signal to the producers and 

consumers about the true scarcity value of resources which often leads to overproduction and 

over-consumption of commodities causing resource depletion and environment pollution. 

 

Paul and Gupta (1997) recommended that all shallow tubewell (STW) irrigation schemes are 

profitable (except in sandy loam soil in current command area). It was a case study, which was 

conducted in the Tangail district of Bangladesh. 

 

Miah (1989) conducted a study on comparative performance of engine and electrically operated 

STW irrigation project in Tangail district. He found that the participating farmers were earning 

profits from HYV Boro cultivation and both electrically and engine operated STW projects were 

profitable from the view point of management as well as the economy as a whole.  

 
As a matter of principle and in accordance with the established rule of economic theory, increase 

in water prices should normally lead to improved efficiency of water use, provided there is direct 

relationship between the quantities delivered and the prices charged. 

 

2.2.2 Engineering indicators: 

Adham et al. (2003) conducted a study on performance of STW irrigation units in 

FulpurUpazila of Mymensingh District and found that water use efficiency (WUE) of 3 STW 

units varied from 0.471 to 0.612 (kg/m
3
). They also found that the values of duty varied from 

0.239 to 0.314 (ha/l/s) with an average value of 0.279 (ha/l/s).  

Alam (2000) evaluated the system performance of the Chandpur Irrigation Project in terms of 

water balance parameters. Water balance study and performance evaluation was performed for 

irrigation seasons of 1996 and 1998. The inputs (irrigation water supply and rainfall), outputs 

(crop water use and percolation losses) and storage change were calculated for each 10-day 

period. The study revealed that irrigation water supply was more adequate in the irrigation 

season of 1998 compared to that of 1996. Seasonal average value of relative water supply (RWS) 



 

 
 

was found to be 1.21 in 1996 and 1.08 in 1998. Seasonal project efficiency was computed as 

62% in 1996 and 64.0% in 1998. On the other hand, water delivery performance was computed 

as 60.9% in 1996 and 48% in 1998. It was concluded that in the irrigation season of 1998 

substantial improvement of project performance in terms of water adequacy and efficiency was 

observed which might be due to rehabilitation works carried out by the project authority of 

Chandpur Irrigation Project in 1997. 

 

Mondal (2000) conducted the performance evaluation of 5 DTWs and 10 DTWs of Rajbari 

district using some selected standard indicators such as hydraulic indicators, agricultural 

indicators and socio-economic indicators. Results of the analyses showed that delivery 

performance ratio of DTWs is 0.93 and that of DTWs is 1.21. The average discharge of both 

DTWS and STWs (53.1/sec and 17.1/sec respectively) were greater than the respective national 
average (46.1/sec and 12.1/sec). No relationship was found between pump discharge and 
command area. But a good correlation was found to exist between the volume of water lifted and 
the command area (r2 value is 0.96 for DTW and 0.90 for STW). The slope of the regression line 
(command area versus volume) for DTWs was found to be 1.5 times of STWs which indicated 
that increase in command area per unit increase in volume of water withdrawal was more for 
DTWs compared to STWs. In the unlined portion of the DTW canal, the average conveyance 
loss was 6.5m/day and it was 1.4m/day for the lined portion. In STWs with unlined canals, the 
average conveyance loss was 4.1m/day. Dependability of water deliveries of STW and DTW 
schemes (0.85 and 0.79 respectively) was satisfactory during 1999-98 Boro season.  
 

BRRI (1999) reported that irrigation coverage increased about 42 percent after introducing the 

PVC and plastic pipe distribution system in a Deep Tube well (DTW) scheme. BRRI (1998) 

reported that about 95% conveyance loss could be reduced by using PVC and flexible plastic 

pipe. It also reported that irrigation timing was reduced by about 50% in comparison with 

earthen channel irrigation systems at Rajshahi and Chuadanga. 

 

Sarker (2002) carried out a field study during 1999 - 2000 irrigation season on on-farm water 

management for increasing water use efficiency of Boro rice for STWs and found that the 

average conveyance losses were found to be 5.67 l/s, 3.80 l/s and 0.28 l/s per 100m for existing 

earthen canal, improved earthen canal and hose pipe irrigation systems, respectively. The 



 

 
 

average water saved in comparison to existing earthen channel was 32% for improved earthen 

channel and 95% for hose pipe. Average time saved in comparison to existing earthen channel 

was 27% for improved earthen canal and 48% for hose pipe. The average cost of construction 

per 100m for existing earthen canal, improved earthen canal and hose pipe were found to be TK. 

1150, TK. 5000 and TK. 4200, respectively. 

 

Shahajahan et al. (1997) conducted a study to assess the impact of improved systems and 

practices at farmers' level in terms of irrigated area (duty), conveyance losses, water use 

efficiency and operating cost in 1989-90 and 1990-91 irrigation seasons. Due to improvement of 

the schemes, the area irrigated with per unit of pump discharge increased by 53-88% in 1989-90 

and 21-23% in 1990-91 irrigation seasons over bench mark study in 1988-89 irrigation season. 

Water use efficiency increased by 7-19% in 1989-90 and 5-9% in 1990-91 irrigation seasons. 

The operating cost reduced by 9-21% in 1989-90 and 4-18% in 1990-91 irrigation seasons. 

 

Rashid et al. (1991) conducted another study on different schemes in Rangpur, Jessore and 

Manikgonj area to determine the water use efficiency at farm level. Three deep tube wells, three 

shallow tube wells and three low lift pumps  were selected for the study in each of 3 selected 

districts. The water use efficiency for rice was 88, 88 and 87 percent under STW, DTW and 

LLP, respectively. The average irrigation coverage’s were 20.9 ha, 4.2 ha and 11.9 ha, under 

STW, DTW and LLP respectively. 

 

Biswas and Mondal (1993) observed in a study that the average duty of STW schemes in four 

areas in Bangladesh was 0.372 ha/l/s. They also concluded that the overall conveyance efficiency 

of STW projects was less than 70 percent and the efficiency of STWs was greater than that of 

DTWs. 

 

Hassan et al. (1992) conducted a study on two selected tube wells of North Bangladesh Tube 

well Project. It was found that water losses in the main lined canals were 91 and 52 litre/hr/m
2 

before repairing of the canals while the corresponding figures were 43 and 7 litre/hr/m
2 

after 

repairing of the canals. Similarly, water losses in the earthen canals were 105 and 208 

litre/hr/m
2
which were 8% and 9% of the outlet discharges.  



 

 
 

Das (1992) conducted a research during the dry seasons of 1988-89 to 1991-1992 to evaluate the 

impact of improved water distribution system (lined canal) on the performance of Deep Tube 

well schemes. In this research, the average conveyance losses were found to be 14% for 

compacted earth channel and 0.4% for buried pipe system. it was found that on an average 

conveyance loss was 43% lower for compacted earth and 97% lower for buried pipes compared 

to traditional system. The average area irrigated per unit of water supplied by DTWs with 

improved distribution system was found to be about 11% higher than that of DTWs with 

traditional distribution system. 

According to Jenkins (1991), water losses in the earthen channels could be as high as 50 percent 

of the pump discharge of typical DTW. He also reported that most of the water losses in the 

small earthen channels in Bangladesh were not vertical percolation as in large canals but lateral 

leaching through rat and crab holes and cracks. The water losses in earthen canals carrying from 

30 to 40 lit. /sec, the water losses through seepage can be as high as 20 percent per 1.6 km. 

 

Hossain et al. (1987) conducted an impact evaluation of improved canal systems, use of 

rotational water distribution and improved cultural practices in the areas of four deep tube wells. 

In each of the schemes only 100m of the canal was improved by compaction. As a result 

conveyance losses were reduced by 2 to 15%. 

 

Dutta (1985) carried out a study on on-farm water management of 100 minor irrigation projects 

in Ghatail-Kalihati and Gazipur-Pubali areas. He reported that water losses in the shallow tube 

well, deep tube well and low lift pump irrigation projects were as high as 21, 17 and 21 percent 

of the pumped discharge per 100m length of the canal. 

 

Dutta and Mandal (1985) reported from case studies of landless group controlled irrigation 

projects that water loss per 100 meters length of the canal could rise from 12 to 30 percent of the 

pump discharge. They also reported that the seepage and percolation water loss in the earthen 

canals is not only due to seepage and percolation but most of it occurs through cracks, holes and 

bank overflow. 

 



 

 
 

Rabbani (1981) carried out a study on the Dhaka-Narayanganj-Demra project to determine the 

water use efficiency. During the drought part (irrigation period), wet part (drainage period) and 

for the whole growing season, the water use efficiency were computed to be only 56% and 49% 

respectively. 

 

Mia (1979) conducted a study on 19 deep tube wells to quantify the water loss in distribution 

system and to assess the share of water loss and other engineering factors to the poor acreage. It 

was found that the losses in the main distribution canal ranged from about 30 to 87% with an 

average value of about 58%. The causes of such a huge amount of water loss were high seepage 

rate, inefficient canal section, poor level of maintenance of distribution canals, absence of control 

structures and lack of proper irrigation schedule. 

 

2.2.3Agronomic indicators: 

Rahman (2005) performed a study to evaluate the impact of command area development in 

Meghna-Dhonagoda irrigation project (MDIP) taking into consideration of the hydraulic, 

agricultural, socio-economic, environmental and institutional aspects. The results of the 

evaluation study revealed that Relative Water Supply (RWS) to the field and water level in 

irrigation canals in post Command Area Development situation was higher than the pre-

Command Area Development situation and the actual water levels were very close to Full 

Supply Level (FSL). This means that overall reliability of the canal system improved after 

Command Area Development Program in the MDIP. Relative Water Supply (RWS) values with 

an average of 0.93 were achieved during post-Command area Development program for Boro 

rice. Actual irrigated area has been increased by three times compared to the benchmark year, 

1996-97 and irrigated area coverage increased by about 60%.Cropping intensity increased from 

200% to 250%.Yield for HYV Boro increased from 4ton/ha to 4.75 ton/ha. Production of HYV 

Boro rice was increased by about 3 times compared to benchmark year. 

 

Rana (2004) conducted a study on the impact of participatory water management intervention 

work in Narayanganj-Narsingdi irrigation project in terms of technical, institution, agricultural, 

socioeconomic, financial and economic aspects. The intervention work produced significant 

positive results in terms of crop productivity, agricultural returns, household income, supply and 



 

 
 

distribution of irrigation water and farmer’s willingness to participate in operation and 

maintenance of the project. Hydraulic assessment showed improved overall reliability of the 

canal systems and the average relative water supply at agricultural plot was higher compared to 

pre-intervention condition. Another most positive aspect of the intervention work was that the 

coverage of irrigated area was increased significantly from 64.29% to 90.55% resulting better 

irrigation system. But in institutional improvement, limited success was achieved. So, a modified 

Participatory Water Management framework was proposed for Narayanganj-Narsingdi Irrigation 

Project with a hope of remarkable success for the beneficiaries in future from this project. 

 
Mondal (2000) evaluated in terms of irrigated area performance (0.79 and 0.76 for DTWs and 
STWs respectively), yield performance (1.16 for both DTWs and STWs) and production 
performance (0.92 and 0.87 for DTWs and STWs respectively) was greater than the national 
average. Total financial viability of DTW and STW schemes (3.23 and 3.61respectively) were 
quite high during 1999-98 Boro season. But the profitability of farmers was 1.06 and 1.05 for 
DTWs and STWs, respectively, during the same period. Fee collection performance was exactly 
100%.  
 
Talukder, (2004) carried out a study on on-farm water management in summer rice. Application 
of 5 cm of irrigation water to rice field one day after standing water disappeared was compared 
with farmers' water management practices. In the experimental treatment averaged over 3 years, 
29 percent of the irrigation water could be saved with about 55 percent higher yield per unit of 
water applied. 
 
Rahman (1997) studied the performance of floating pump irrigation in Bangladesh. He selected 
six schemes and assessed the impact on the basis of four parameters namely, area irrigated, 
irrigation cost, number of farmers benefited and yield. In this study the time serious analysis 
indicated that the area irrigated per unit of discharge increased by 92% and the irrigation cost per 
hectare decreased by 12% due to change in management i.e., due to introduction of central level 
and block level management systems. The total number of direct beneficiaries was found to be 
increased but the number of farmers benefited per hectare was decreased by 9%. 
 
Dutta and Mondal (1989) evaluated the performance of two STW schemes in Manikgonj district 
managed by Proshika Landless Group based on data of 1985 irrigation season. The investigation 



 

 
 

traced out three ways of capacity underutilization of Landless Group controlled irrigation 
equipment: the actual pump discharge was well below the rated discharge, the command area 
with respect to existing pump discharge was trailing behind the potential value and the average 
operating hour per day. 
 
Haque et al. (2002) conducted an evaluation of the impact of the improvement of canals and 
cultural practices in the areas under 3 DTW schemes. Channels were improved through 
compaction. This improvement was performed in a limited channel section at one scheme only. 
It was found that the conveyance losses were reduced by 3 to 6 percent. The command area of 
the scheme increased in the first year but decreased in the following year mainly due to 
irregularities of power supply. 
 

Bangladesh is a developing country in the third world. Like other developing countries, irrigation 

is also introduced in Bangladesh to withstand the increasing demand in food. But due to lack of 

skills and technology the proper utilization of water is not yet possible. Hence most of our 

irrigation projects appear as a sort of burden instead of increasing the development in agriculture. 

Eighty percent of the people depend on agriculture, which contribute 45% of the Gross Domestic 

Product (GDP). Approximately 37% of GDP is derived from crops of which rice accounts for 25 

percent. 

 
According to different research minor irrigation systems comprise of deep tube wells (DTWs), 

shallow tube wells (STWs) and low lift pumps (LLPs) and other traditional methods. It can be 

said that Minor irrigation schemes such as those under DTW, STW, and LLP are spreading 

rapidly in Bangladesh. Especially, STW is spreading at a higher rate in Bangladesh. Irrigation 

indicators of these minor modes are being changed with time. The farmers have now more 

experience and there has been some technological advancement like AWD, lining and time based 

instead of area based pricing system. 

 

 

 

 

 



 

 
 

Chapter- 03 

STUDY AREA 

 

3.1 Introduction: 

The study was conducted in two Upazillas of Narsingdi and one Upazilla of Barhmanbaria 

district belonging to Lower Megna River floodplain (AEZ -17). The study area was selected on 

the basis of three major factors: (1) intensively irrigated with long experience of irrigation, (2) 

use of both surface and ground water sources and (3) availability of different water price, energy 

and conveyance system based irrigation. 

 

3.2 Location of the study area: 

The sites selected for the present study were Karimpur and Alokbali unions of Narsingdi Sadar 

Upazilla, Nillakhya Union of Raipura Upazilla of Narsingdi district and Salimgang and 

Shyamgram unions of Nabinagor Upazilla of Brahmanbaria district. The location map of the 

study area is shown in Figures3.1, 3.2, 3.3 and 3.4.Thereare more than five thousand STWs, 

three thousand LLPs and nearly three hundred DTWs in operation in the three Upazillas of two 

districts since early eighties and as such the technology is well known to the local people (BBS, 

2013).Moreover, the area is rich in groundwater and water availability is not a constraint for 

irrigation development. 

 

 

 

 

 

 

 



 

 
 

 

 

Fig. 3.1: Location map of study area with respect of Bangladesh (Source: Bangladesh National 

Portal, 2017). 



 

 
 

 

Fig. 3.2: Location map of study area in Narsingdi Sadar Upazilla (Source: Bangladesh National 

Portal, 2017). 

 

 

 



 

 
 

 

Fig. 3.3: Location map of study area in Raipura Upazilla of Narsingdi district (Source: 

Bangladesh National Portal, 2017). 

 

 

 

 



 

 
 

 
Fig. 3.4: Location map of study area in Nabinagar Upazilla of Brahmanbaria district (Source: 

Bangladesh National Portal, 2017). 

3.3 Climate: 
The area has pronounced tropical monsoon climate. The study area mainly belongs to Narsingdi 
district The average annual rainfall in the study area is 2152.87 mm for Narsingdi 
and2201.50mm for Brahmanbaria. The average annual evaporation is 4.14 mm/day and varied 
from 2.75 to 5.55 mm/day in Narsingdi, and 4.12 mm/day and varied from 2.70 to 5.49 mm/day 
in Brahmanbaria.  The average maximum and minimum temperatures are 34.160C and 12.760C   
for Narsingdi and 33.100C 15.550C for Brahmanbaria. The climatic data of the study area are 
given in Table 3.1. 

Table 3.1: Average 15 years climatic data of Narsingdi and Brahmanbaria district. 

District Brahmanbaria Narsingdi 

Average  Rainfall(mm) 2201.50 2152.87 

Average Max. Temp(0C) 33.10 34.16 

Average Min. Temp(0C) 13.55 12.76 

Average Humidity (%) 76.30 78.62 

[Source: Bangladesh Metrological Department, 2016] 



 

 
 

 

3.4 Hydrology: 

The Meghna is the main river in controlling the hydrology of the study area. Other rivers that 

flow through study area are Shitalakkha, old Brahmaputra, Arial Kha and Haridhoa. In study 

area, flooding is mainly due to stagnation of rain water. However flood levels are controlled by 

changes in rainy-season water-levels of the Meghna, its tributaries and distributaries. These 

changes are usually gradual and even in deep basins broadcast aman can be grown without much 

danger of crop damage or loss. Basin depressions or abandoned channels that remain wet for the 

greater part or all of dry season are normally used or Boro rice.  

 

The Lower Meghna River floodplain is subdivided into the New Meghna River floodplain and 

Old Meghna River floodplain. Deep flooding, sudden rise of flood level and superfluous water 

prevent the cultivation of Kharif crops in most of the area. However Boro rice is extensively 

grown because large areas remain wet for most or all of dry season (SRDI, 2009).  

3.5 Drainage: 

About 95% of the area is affected by seasonal flooding, depth and duration of the flooding vary 

with topographical position and are mainly controlled by the rainy-season water-levels of the 

main rivers and their tributaries. Ridges are mainly seasonally flooded from few weeks up to 4-5 

months. Basins and basin depressions are flooded more deeply and for a longer time. They 

receive run-off water from adjacent ridges and usually are subject to rapid rise of the flood level. 

The Meghna floodplain is seasonally very deeply flooded and in most places remains flooded for 

the greater part of the dry season. This area is subject to flash floods in the pre-monsoon, 

monsoon and post monsoon seasons, so the extent and depth of flooding can vary greatly within 

a few days. Normal flooding is mainly shallow on the ridges and deep in the basins, with flood 

depths tending to increase towards the margin with the Meghna basin (Brammer, 1996). 

3.6 Soil: 

Most of the soils of study areas are seasonally flooded, have silt to clayey textures and moderate 

or high contents of organic matter. Except in a minor area of hills and terrace in the east, all soils 

http://en.wikipedia.org/wiki/Meghna
http://en.wikipedia.org/w/index.php?title=Shitalakkha&action=edit&redlink=1
http://en.wikipedia.org/wiki/Brahmaputra


 

 
 

are developed in recent and sub recent alluvium. The Northern part of the district has grey silty 

loam of the non-saline phase of the old lower Meghna floodplain. The central part of the district 

is covered with dark grey clay of the New Meghna River floodplain.  

The soil in study area contains silty clay loam. The overall basin is poorly drained and deeply 

flooded in the monsoon season. In the different parent materials, the soils have developed 

different properties, mainly due to difference in texture, drainage, kind of sediment, age of the 

deposits and vegetation. Most soils are dark grey or very dark grey but mottled to varying 

degrees with brown or yellowish red. Top soils are generally puddled for rice cultivation and 

usually have a compact plough pan at a depth of 3-4 inches. Most top soils are near neutral in 

seasonally reduced condition and become medium to slightly acid when dry. The soils have 

moderate content of organic matter and soil reaction is mainly acidic. Fertility level is medium to 

high (Brammer, 1996).  

The soils of the Lower Meghna floodplain are moderate drained and have grey or olive-grey as 

dominant matrix color. About one half of the area is occupied by finely stratified sandy and silty 

alluvium. Moderately shallow loamy soils over a stratified substratum cover most of the ridge 

and inter-ridge depression sites. In relatively sheltered parts, where no river erosion or thick 

deposition has taken place for the last decades, loamy soils have developed moderate to strong 

prismatic structure with grey cutans along ped faces. The subsoil reaction varies from slightly 

acid to mildly alkaline. Basin soils of the Old Meghna estuarine floodplain are poorly drained 

and have a humous dark grey to very dark grey A-horizon between the ploughed layer and the 

subsoil.  Silty clay loam texture predominates in the basin soils, Part of the soils has very dark 

grey or black coatings along ped faces in the sub-soil (SRDI, 2005). 

 

3.7 Agriculture: 

Irrigated Boro paddy is the main crop; local Boro in basin centers aresubject to early flooding. 

Aus followed by transplanted Aman are the main practice on shallowly flooded ridge, with some 

mixed Aus plus Aman alone on basin margins. The cultivation of dry land Rabi crops is mainly 

confined to loamy rive-bank soils. The main constrains on improved agricultural production in 

both areas are: the heavy rainfall experienced susceptibility to flash flood, deep and prolonged 



 

 
 

flooding of basin sites and the prevalence of heavy soils that are difficult to cultivate when wet 

or when dry (Brammer, 1996). 

The land uses of this area depend on the duration and depth of seasonal flooding and by the 

suitability of soil moisture in the dry season. On shallowly flooded land farmers grow Aus 

followed by transplanted Aman. Where sufficient dry season moisture is available, a dry-land 

crop is often grown after the main harvest. Dry land Rabi crops cannot be grown in soils which 

remain wet for some weeks after the end of rainy season. Where flooding become too deep 

transplanted Aman is cultivated and where rapid rise of the flood level occur, broadcast Aman or 

sometimes mixed with Aus is grown. Basin depressions with sufficient water for dry season 

irrigation are used for Boro cultivation. On comparatively high and land where water cannot be 

kept on the land, only Aus is grown, followed by a dry land crop at the end of the rainy season. 

Rabi crops mainly include Khesari, Mustard, Till, Gram, sweet potatoes and potatoes. Crop 

intensity of study area is 170% (BBS, 2012). 

3.7 Water quality 

Information on ground water quality of the nearest tube-wells along the road has been collected 

on spot discussion and consultation with the villagers. The depth of ground water level 

variesfrom4m to7m.Potable ground water is available at an average depth of130m to 

220m.Ground water quality is good where concentration of heavy metal Arsenic (As) is 

0.007ppm, Iron(Fe) 0.87ppm and chloride 27ppm (BBS, 2009).The  large number  of  water 

bodies such as small and medium ponds which are used for multiple purposes. The surface water 

in ponds is not  saline  but  is  not suitable  for  drinking  purposes  due  to  pollution. All  the  

ponds  are  man-made  and  used  for  fishing,  water  supply  and  domestic  uses. River Meghna, 

Old  Brahmaputra flows in study area. 

 

 

 

 

 

 



 

 
 

Chapter-4 

METHODOLOGY AND DATA COLLECTION 

 

4.1 Introduction: 

Reliable evaluation of the performance of an irrigation schemeis a difficult process under the 

best of circumstances. There are not only methodological problems which need to be resolved in 

order to find a cost effective and reliable technique which can be used for the evaluation of a 

specific project, but also often built-in elements of institutional inertia which have to be 

overcome before a serious evaluation can be undertaken (Biswas, 1985). Irrigation schemes and 

farmers’ fields are complex to monitor and evaluate, since a large number of specific and 

specialized tasks have to be performed, both concurrently and sequentially and in a coordinated 

manner by a variety of professionals. 

With the many variables that influence the performance of irrigated agriculture, including 

infrastructure design, management, climatic conditions, price and availability of inputs, and 

socioeconomic settings, the task of comparing performance across systems is formidable. 

However, if we focus on commonalties of irrigated agriculture water, land, finances, and crop 

production, it should be possible to see in a gross sense of how irrigated agriculture is 

performing within various settings (Molden et al., 1998). 

To evaluate and compare performance of irrigation systems, many researchers have proposed 

and used performance indicators. International Irrigation Management Institute (IIMI) has 

developed nine indicators as a minimum set of performance indicators to allow for comparative 

analysis of irrigation performance across irrigation systems (Molden et al., 1998). These 

indicators are output per cropped area, output per unit command area, output per unit irrigation 

supply, output per unit water consumed, relative water supply, relative irrigation supply, water 

delivery capacity, gross return on investment and financial self-sufficiency. 

Performance evaluation in this study is carried out using indicators suggested by Bos et al. 

(1993). It is to be noted here that the indicators suggested by the above three authors cover not 

only the indicators suggested by International Irrigation Management Institution (IIMI) but also 

additional indicators such as conveyance efficiency, sustainability of irrigated area, etc. 



 

 
 

Indicators suggested by Bos et al. (1993) are hydraulic (conveyance, maintenance, utility of 

water supplied and equity and the achievement of water allocation plans), agricultural (area 

coverage and productivity) and non-agricultural (economic viability, physical environmental 

sustainability and social viability), Molden et al. (1990) are adequacy, dependability, efficiency 

and equity and by Abernethy (1989) are productivity, equity, profitability, sustainability and 

quality of life. There are often similarity and dissimilarity in definitions and number of indicators 

of the three authors. 

4.2 Methodology: 

As mentioned earlier, performance evaluation in the present study was carried out using 

indicators suggested by Bos et al. (1993), Molden et al. (1990) and Abernethy (1989). Reviewing 

the indicators thoroughly, a practical and useful set of indicators were selected for performance 

evaluation. There are some indicators (efficiency of infrastructure, equipment effectiveness, 

users’ stake in irrigation system, etc.), which were not applicable to the present study because of 

the nature of the irrigation schemes.  

Performance evaluation using the selected indicators was done both qualitatively and 

quantitatively and based on both primary and secondary data. Primary data were collected 

mainly through direct field measurements, field observation and field level discussions with 

farmers, pump owners and local people. Secondary information that could supplement the 

primary data was collected from published and unpublished documents obtained from different 

sources. Primary data on engineering indicators were collected by field observation and 

measurements.  

4.3 Performance Evaluation Indicators: 

Seven indicators related to the irrigation and irrigated agricultural systems were selected to 

evaluate the performance. These indicators were classified in terms of engineering, agronomic 

and social performances. The selected indicators are described in the following sections. 

 

4.3.1 Agronomic indicators: 

Agronomic indicators provide the basis for comparison of irrigated agricultural performance. 

The main outputs (measured in terms of such aspects as area actually irrigated and crop 

production) of the major inputs (water, land and finances) in an irrigated agricultural system are 



 

 
 

directly reflected by these indicators. The agricultural indicators used in the performance 

evaluation are the following. 

4.3.1.1Command Area Ratio/ Irrigated Area Performance: 

The irrigated area indicator compares area brought under irrigation with that of the target area set 

in the scheme. The indicator is expressed as:  

 
Command Area Ratio = Actual area / Target area …………………………….. (1) 

 

4.3.1.2Production performance 

The major goal of an irrigation scheme is increased amount of crop production. After implementation 

of an irrigation scheme it is hoped that yield would be higher than without project condition. So this 

is the most useful agricultural indicator to evaluate irrigated agricultural systems. The indicator is 

the multiplication of the above two indicators and is expressed as:  

 
Production Performance= Total Production, t / Target Production, t………….. (2) 

 

4.3.2 Economic indicators: 

An economic indicator determines the cost effectiveness of the works implemented in each 

scheme. Economic indicators are directly related to the costs and benefits. It indicates how pump 

owners and farmers are benefited by irrigation. The economic indicators used in the performance 

evaluation are the following. 

 

4.3.2.1Profitability of Farmers: 

The Profitability of Farmers indicator is the ratio between benefit of Irrigation Per hectare and 

irrigation fees per hectare. This indicator deals with the profitability of farmers at the individual 

farm level. The indicator is defined as:  
Profitability of Farmers = Benefit of Irrigation Per ha / Irrigation Fees Per ha……………….. (3) 

 

In the present study, benefit of irrigation is determined from the benefit of irrigated crop minus 

benefit of non- irrigated crop from a farm.  

 



 

 
 

4.3.2.2Financial self-sufficiency: 

This indicator deals with the financial self-sufficiency of pump owners at the scheme level. The 

indicator is defined as: 

 
Financial self-sufficiency = Revenue from irrigation, Tk./Total O&M expenditure, Tk………….. (4) 

 

4.3.3 Engineering indicators: 

Engineering indicators measure the effectiveness of the project in supplying the required amount 

of water. These indicators used in the performance evaluation are: 

 

4.3.3.1 Relative water supply: 

Relative water supply is the most comprehensive measure of adequacy and was proposed by 

Levine (1982). Adequacy needs to be measured over a time period for it to be effective as an 

indicator. For this study, the total crop season was considered as the time period.  

Relative water supply = Total water supply (Irrigation +Rain) / Crop demand (ET + S&P)……….. (5) 

 

4.3.3.2 Conveyance Efficiency: 

Conveyance efficiency, which indicates the relative amount of water lost in a reach due to canal 

seepage, leakage, overflow, operational wastes, etc., deals with the volume of water delivered at 

a point within the irrigation-water-delivery systems over a set time period. The indicator is 

defined as:  

Conveyance Loss = Discharge in Farmer’s Field / Discharge in Pump…………….. (6) 

 

 

 

 

 

 

 



 

 
 

4.3.3.3 Water Use: 

Water Use is the ratio between total water use per hectare in liter and the total production per ha 

in kg. The indicator is definite as: 

 

Water use (L/Kg) = Total Water Use per ha, Liter/ Total Production per ha, 

kg……………….. (7) 

 

 

 

4.4 Data collection: 

It has been mentioned earlier that the study was conducted in the Lower Meghna River 

Floodplain (AEZ-17) where all the three modes of minor irrigation (STW, DTW and LLP) are 

used for irrigation. Based on operational system, all the three modes belong to three types of 

systems: energy source based (diesel and electricity), price based (area and time) and conveyance 

system based (lined and earthen). In order to have sample from each of the 6 different systems, 

48 schemes were selected for analysis. A larger sample could not be selected because of time and 

budget constraints. Out the 48 schemes there were 18 STWs, 12 DTWs and 18 LLPs. The 

sample size was smaller for DTWs as there were no DTWs with earthen canals. Both the 

qualitative and the quantitative data were collected during the 2015-16Boroseason. In the chosen 

areas, transplanted Boro is cultivated during December to January. Data were collected mainly 

through direct field measurements, field observation and field level discussions with farmers, 

pump owners and local people. Frequent field visits, approximately two per month, were made 

during the irrigation season (December to May) for data collection and monitoring purposes.  

 

The purposive sampling technique was followed to select one farmer from each of the 18 STWs, 

12 DTWs and 18 LLPs. Data collected from the farmers were time, amount and cost of inputs, 

land preparation, weeding and harvesting costs, amount and price of output, price and 

profitability of irrigation etc. All the 48 pump owners/operators were supplied with data sheets to 

keep records on capacity of pumps, pump operation and maintenance cost, operating hours, cost 

of construction and/or repair of distribution canals, profitability, etc. 



 

 
 

 

4.4.1 Field Measurements:  

Field measurements are necessary to characterize the irrigation system in terms of its most 

important performance parameters, means for improving the system (FAO, 1989). So, for this 

study some of the data related to the engineering performance were collected through field 

measurements. 

 

To determine total water supply (irrigation water and rain water) to the farmers’ fields, farmers 

used a measuring scale. To determine the amount of irrigation water, the water level of the field 

was recorded before and after every irrigation. The daily fall in water level during the period 

between irrigations from the farmers’ fields were also recorded for assessment of the average 

seepage and percolation losses. 

To find out the pump discharge and the conveyance efficiency, the discharges were measured by 

area-velocity method with one point velocity measurement taken at the surface water by Float 

method. The conveyance loss was determined by measuring the discharges by Inflow-Outflow 

method.   

 

Photo 4.1: Cross section measurement of irrigation canal. 

 



 

 
 

 

 

Photo 4.2: Diesel engine irrigation water pump. 
 

4.4.2 Secondary Data: 

Secondary data/information that could supplement the primary data has been collected from 

published and unpublished documents. In study area, two verities of rice (BRRI Dhan-28 and 

BRRI Dhan-29) were cultivated. Target production of BRRI-28 and BRRI-29 were collected 

from BADC study. 

 

To estimate the reference crop evapotranspiration (ET) loss, long term climatic data (maximum 

and minimum temperature, relative humidity, and wind speed and sunshine hours) from 1990-

2016 were collected from Bangladesh Meteorological Department (BMD) for Dhaka stations. To 

find out ETo, CropWat software (FAO, 1995) was used. To get the ET for rice (ETc), crop factor 

(Kc) was multiplied by ETo where crop factor values of vegetative stage, reproductive stage and 

ripening stage are 1.10, 1.25 and 1.00 respectively (FAO, 1995). 

 

 



 

 
 

Chapter- 05 

RESULTS AND DISCUSSIONS 

 

5.1 Introduction: 

The results and discussions are presented in this chapter from the analysis of collected data of the 

forty eight selected schemes and the forty eight selected farmers. Analysis of data and 

information have been carried out to evaluate the performance of the schemes (STWs, DTWs 

and LLPs) on the basis of seven indicators, related to the irrigation and irrigated agricultural 

system. 

 

5.2 Performance of the selected schemes: 

As discussed in article4.2, the indicators are classified in terms of engineering, agronomic and 

economic performances. The analyses of the indicators are discussed in the following sections. 

 

5.2.1 Command Area Ratio/ Irrigated Area Performance: 

The irrigated area for 48 schemes and the command area ratio using equation 4.1isshown in the 

Table 5.1.To calculate command area ratio indicator, data on actual irrigated area was collected 

from 48 pump owners by FGD. Data on target area was measured by using discharge capacity of 

pump. According to BADC survey, a pump (STW or LLP) of discharge 14 l/s can irrigate 4 ha 

land (BADC, 2004).Correspondent data was calculated by using it. The Table shows that the 

command area ratio values varied from 0.68 to 0.88. But, in terms of different irrigation 

schemes, the average values of the indicator are 0.77 for STWs, 0.76 for  LLPs and 0.81 for  

DTWs. Figure 5.1 shows that most of the indicator values of schemes are near 0.80 and on 

average DTWs are the better performer compared to LLPs and STWs. The main reason for the 

better performance of the DTWs is that their conveyance systems are lined resulting in higher 

volume of water available at farm level. Moreover, because of government support, DTW 

owners enjoy more facilities (like machine repairmen and spare parts) than those of STWs and 

LLPs. Because of these reasons, DTW irrigation schemes have comparatively higher command 

area ratio value. 

 



 

 
 

Table 5.1: Irrigated Area Ratio of the selected schemes. 

SL. Scheme Types Actual Area, ha 
Command area 

Ratio Average 
01  STW- (D-T-C)  5.25 0.87 

0.77 

02  STW- (D-A-L)  3.47 0.74 
03  STW- (D-A-C)  3.41 0.77 
04 STW- (E-A-C)  2.65 0.68 
05 STW- (E-A-L)  2.27 0.76 
06 STW- (E-A-C)  2.69 0.75 
07 STW- (E-A-L)  3.03 0.80 
08 STW- (E-A-C)  3.71 0.79 
09 STW- (D-A-C)  1.94 0.72 
10 STW- (E-T-C)  2.59 0.82 
11 STW- (E-T-C)  3.36 0.75 
12 STW- (D-T-L)  2.49 0.69 
13 STW- (D-A-C)  4.72 0.73 
14 STW- (E-T-C)  2.73 0.79 
15 STW- (E-V-C)  4.37 0.79 
16 STW- (D-A-L)  2.21 0.78 
17 STW- (E-A-L)  3.42 0.78 
18 STW- (E-T-L)  4.81 0.79 
19 DTW- (D-A-L)  12.36 0.84 

0.81 

20 DTW- D-T-L)  11.18 0.83 
21 DTW- D-A-L)  11.51 0.76 
22 DTW- E-A-L)  10.63 0.79 
23 DTW- (E-T-L)  11.98 0.87 
24 DTW- (E-A-L)  11.49 0.84 
25 DTW- (D-A-L)  11.60 0.86 
26 DTW- (D-A-L)  9.90 0.72 
27 DTW- (D-A-L)  9.89 0.72 
28 DTW- (E-T-L)  10.92 0.78 
29 DTW- (D-T-L)  9.23 0.73 
30 DTW- (E-T-L)  13.46 0.87 
31 LLP- (D-A-L)  2.96 0.78 

0.76 

32 LLP- (D-A-C)  4.30 0.70 
33 LLP- (D-A-C)  2.98 0.68 
34 LLP- (E-A-C)  2.34 0.78 
35 LLP- (E-A-L)  3.05 0.85 
36 LLP- (E-A-C)  4.84 0.73 
37 LLP- (E-A-L)  3.93 0.85 
38 LLP- (D-A-C)  3.33 0.69 



 

 
 

 

 

 

 

 

 

 

 

**D = Diesel Run, E = Electricity Run; L = Lining, C = Earthen Canal; A = Area Based, T = Time 
Based. 

 

 

Figure 5.1: Average command area ratio indicator values of different schemes. 

Mondal (2000) calculated the command area values of 5 DTWs and 10 STWs, where, all DTWs 

and STWs were electricity run except for one STW.  Average command areas of DTWs and 

STWs were found to be 0.79 and 0.76, respectively. DTWs have both earthen and brick lined 

canals while STWs have only earthen irrigation canals. 

From the calculated data, it can be seen that the average command area of the study area is 

slightly higher (DTWs is 0.81, STWs 0.77 and LLPs 0.76) than the respective previous values. 

39 LLP- (E-A-L)  2.61 0.77 
40 LLP- D-T-L)  2.11 0.77 
41 LLP- (E-T-L)  2.70 0.79 
42 LLP- (E-T-L)  3.88 0.82 
43 LLP- (D-A-C)  4.13 0.69 
44 LLP- (E-T-C)  3.70 0.84 
45 LLP- (E-T-C)  3.92 0.88 
46 LLP- (D-A-L)  2.90 0.74 
47 LLP- (D-A-L)  2.28 0.68 
48 LLP- (D-T-L)  2.41 0.79 



 

 
 

Even though the farmers have now more experience and there has been some technological 

advancement like AWD, lining and time based instead of area based pricing system. 

5.2.2 Production Performance: 

To calculate production performance indicator by using equation 4.2, data on total production of 

rice in farmer’s field was collected from 48 farmers. In study area, two varieties of rice are 

cultivated namely, BRRI Dhan -29 (26 fields among 48) and BRRI Dhan-28 (22 fields among 

48). According to BADC (2004) study, target production of this two varieties, BRRI Dhan -28 

and BRRI Dhan - 29, are 5.2 t/ha and 6.1 t/ha respectively. The Table 5.2 shows that the 

production performance values varied from 1.08 to 0.91. Among the farmers’ fields two fields 

(LLP-43 and LLP-45) have been affected by pest attack and as a result the production 

performances of two fields have declined. So production performance values of two fields have 

been excluded in calculation. But, in terms of different irrigation schemes, the values of the 

indicator are 1.02 in STWs, 0.98 in LLPs and 0.97 in DTWs(also shown in Figure 5.2).Figure 

5.2 shows that the highest average production performances per hectare of the selected farmers’ 

fields are in STW, followed by LLPs and DTWs. It also shows that there is a very small 

difference among the schemes. It can be said that role of irrigation schemes is not significant in 

production performance. 

Table-5.2: Production Performances of different farmers’ field. 

SL. Irrigation Mode 

Target 
production, 

ton 
Actual 

production, ton 
Production 

Performance Average 
01 STW- (D-T-C) 0.89 0.96 1.08 

1.02 

02 STW- (D-A-L) 1.01 1.05 1.04 
03 STW- (D-A-C) 1.26 1.26 1.00 
04 STW- (E-A-C) 0.59 0.59 1.00 
05 STW- (E-A-L) 1.78 1.79 1.00 
06 STW- (E-A-C) 0.76 0.80 1.05 
07 STW- (E-A-L) 1.18 1.28 1.08 
08 STW- (E-A-C) 0.59 0.54 0.91 
09 STW- (D-A-C) 1.51 1.45 0.96 
10 STW- (E-T-C) 0.86 0.91 1.05 
11 STW- (E-T-C) 0.69 0.68 0.98 
12 STW- (D-T-L) 1.48 1.49 1.01 
13 STW- (D-A-C) 1.09 1.09 1.01 



 

 
 

 

**D = Diesel Run, E = Electricity Run; L = Lining, C = Earthen Canal; A = Area Based, T = Time 
Based.  

 

14 STW- (E-T-C) 0.89 0.88 0.99 
15 STW- (E-V-C) 1.01 1.20 1.19 
16 STW- (D-A-L) 1.23 1.36 1.10 
17 STW- (E-A-L) 0.61 0.61 1.00 
18 STW- (E-T-L) 0.97 0.99 1.02 
19 DTW- (D-A-L) 0.89 0.88 0.99 

0.97 

20 DTW- D-T-L) 0.50 0.46 0.92 
21 DTW- D-A-L) 1.18 1.17 0.98 
22 DTW- E-A-L) 1.01 0.95 0.94 
23 DTW- (E-T-L) 1.26 1.31 1.04 
24 DTW- (E-A-L) 1.73 1.76 1.02 
25 DTW- (D-A-L) 1.48 1.45 0.98 
26 DTW- (D-A-L) 0.76 0.73 0.96 
27 DTW- (D-A-L) 0.59 0.53 0.90 
28 DTW- (E-T-L) 1.28 1.21 0.94 
29 DTW- (D-T-L) 1.18 1.24 1.05 
30 DTW- (E-T-L) 0.63 0.58 0.92 
31 LLP- (D-A-L) 1.78 1.72 0.97 

0.98 

32 LLP- (D-A-C) 1.18 1.17 1.00 
33 LLP- (D-A-C) 1.26 1.28 1.01 
34 LLP- (E-A-C) 1.18 1.17 0.99 
35 LLP- (E-A-L) 0.59 0.59 1.00 
36 LLP- (E-A-C) 0.99 0.99 1.00 
37 LLP- (E-A-L) 1.63 1.57 0.97 
38 LLP- (D-A-C) 1.04 0.98 0.95 
39 LLP- (E-A-L) 1.14 1.15 1.01 
40 LLP- D-T-L) 1.53 1.53 1.00 
41 LLP- (E-T-L) 0.76 0.73 0.96 
42 LLP- (E-T-L) 0.59 0.56 0.94 
43 LLP- (D-A-C) 2.55 1.08 0.42 
44 LLP- (E-T-C) 1.18 1.17 0.99 
45 LLP- (E-T-C) 3.63 1.53 0.42 
46 LLP- (D-A-L) 1.51 1.42 0.93 
47 LLP- (D-A-L) 1.01 0.99 0.98 
48 LLP- (D-T-L) 0.59 0.60 1.02 



 

 
 

 

Figure 5.2: Average production performance indicator values of different schemes. 

Mondal (2000) calculated the production performance data of 5 DTWs and 10 STWs to be 0.92 

and 0.87, respectively. 

It can be seen that the average production performances of the study area is higher (STWs is1.02, 

DTWs 0.97, and LLPs 0.98) than the previous study. Higher land fertility of study area and 

improved management system have helped farmers to achieve the better performance. 

5.2.3 Profitability of Farmers: 

In the present study, benefit of irrigation is determined from the benefit of irrigated crop minus 

benefit of non- irrigated crop at the similar type of land. Irrigation fees data was collected from 

farmers and pump owners. In study area, there are two systems of irrigation pricing like time 

based and area based. Time based farmers pay irrigation free on hourly basis. On the other hand, 

area based farmers pay irrigation fee on the basis area of land irrigated.  

In this study, irrigation mode wise Profitability of Farmers indicator per scheme has been 

calculated by using equation 4.3 and the results are shown in the Table 5.3.1 and 5.3.2. The 

Table5.3.1 shows that the average value of STWs and LLPs are less than that of the DTWs. The 

Table shows that the Profitability of Farmers values varied from 4.53 to 2.41. But, in terms of 



 

 
 

type of irrigation schemes, the values of the indicator are 2.88 in STWs, 2.92 in LLPs and 3.47in 

DTWs(as shown in Figure 5.3).Irrigation can be a powerful intervention for the profitability of 

the farmers if it can be used properly and efficiently. This study shows that because of low 

irrigation price, DTWs have become the best performer compared to STWs and LLPs. Owners of 

DTWs charge low irrigation fee than owners of STWs and LLPs. All DTWs owners are getting 

extra facilities from government like low price electricity billing system. According to field 

survey in some cases, owners of DTWs manage the local electricity authorities by illegal way for 

reducing their electricity bill. On the other hand, owners of STWs and LLPs (which are mostly 

operated by diesel) do not get the same scope. As a result irrigation fees per hectare in STWs and 

LLPs are comparatively higher. 

 

 

Table-5.3.1: Profitability of Farmers in different schemes. 

SL. 
Irrigation 

Mode 

Benefit of 
Irrigation Per 

ha, Tk. 
Irrigation Fees 

Per ha, Tk. 
Profitability of 

Farmers Average 
01 STW- (D-T-C) 92821 32611 2.85 

2.88 

02 STW- (D-A-L) 76567 30895 2.48 
03 STW- (D-A-C) 72994 29556 2.47 
04 STW- (E-A-C) 85681 22656 3.78 
05 STW- (E-A-L) 86076 22656 3.80 
06 STW- (E-A-C) 77580 22656 3.42 
07 STW- (E-A-L) 92684 31667 2.93 
08 STW- (E-A-C) 66997 30718 2.18 
09 STW- (D-A-C) 70491 30895 2.28 
10 STW- (E-T-C) 88765 28247 3.14 
11 STW- (E-T-C) 83989 29394 2.86 
12 STW- (D-T-L) 84466 27929 3.02 
13 STW- (D-A-C) 85887 30951 2.77 
14 STW- (E-T-C) 84960 30826 2.76 
15 STW- (E-V-C) 87689 31822 2.76 
16 STW- (D-A-L) 94834 30400 3.12 
17 STW- (E-A-L) 73295 25227 2.91 
18 STW- (E-T-L) 75141 31701 2.37 
19 DTW- (D-A-L) 92581 28011 3.31 3.47 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

**D = Diesel Run, E = Electricity Run; L = Lining, C = Earthen Canal; A = Area Based, T = Time 
Based.  

 

20 DTW- D-T-L) 73632 28320 2.60 
21 DTW- D-A-L) 92530 30637 3.02 
22 DTW- E-A-L) 75769 20596 3.68 
23 DTW- (E-T-L) 83251 20596 4.04 
24 DTW- (E-A-L) 95156 21008 4.53 
25 DTW- (D-A-L) 91593 20391 4.49 
26 DTW- (D-A-L) 77202 20596 3.75 
27 DTW- (D-A-L) 71455 20744 3.44 
28 DTW- (E-T-L) 88430 28994 3.05 
29 DTW- (D-T-L) 98194 30122 3.26 
30 DTW- (E-T-L) 73447 28835 2.55 
31 LLP- (D-A-L) 88325 30208 2.92 

2.92 

32 LLP- (D-A-C) 77612 30564 2.54 
33 LLP- (D-A-C) 78679 28217 2.79 
34 LLP- (E-A-C) 90444 23943 3.78 
35 LLP- (E-A-L) 91860 23686 3.88 
36 LLP- (E-A-C) 91974 23789 3.87 
37 LLP- (E-A-L) 88190 31382 2.81 
38 LLP- (D-A-C) 86093 31719 2.71 
39 LLP- (E-A-L) 78587 31352 2.51 
40 LLP- D-T-L) 91189 34004 2.68 
41 LLP- (E-T-L) 74903 29934 2.50 
42 LLP- (E-T-L) 73265 24539 2.99 
43 LLP- (D-A-C) 88894 30702 2.90 
44 LLP- (E-T-C) 76884 30806 2.50 
45 LLP- (E-T-C) 87953 31860 2.76 
46 LLP- (D-A-L) 72757 30191 2.41 
47 LLP- (D-A-L) 75872 30122 2.52 
48 LLP- (D-T-L) 92839 26466 3.51 



 

 
 

 

Figure 5.3: Profitability of Farmers indicator values of different schemes. 

The Table shows for area based and time based pricing system, the profitability of farmers’ 

indicator values for STWs are2.90 and 2.83; for LLPs are 2.97 and 2.82; and for DTWs are 3.75 

and 3.10, respectively. Thus, the area based irrigation system is more profitable than time based 

irrigation system to farmers.  In time based system, STWs owners take irrigation fee of Tk. 110-

135/hour, LLPs Tk. 115-140/hour and DTWs Tk. 70-95/hour. These are very high prices 

compared to area based system. So, the farmers are not interested about time based irrigation 

pricing system. 

 

 

 

 

 

 

 



 

 
 

Table-5.3.2: Profitability of Farmers in different schemes based on pricing system (time or area 
based). 

5.3.2a: STWs (18 Schemes) 

 

 

5.3.2b: DTWs (12 Schemes) 

In terms of  Irrigation 
System SL. Scheme Types 

Benefit of Irrigation 
Per ha, TK 

Irrigation Fees 
Per ha, TK 

Profitability of 
Farmers Average 

Time Based 

1  STW- (D-T-C) 92821 32611 2.85 

2.83 

2 STW- (D-T-L)  84466 27929 3.02 
3 STW- (E-T-C) 88765 28247 3.14 
4 STW- (E-T-C)  83989 29394 2.86 
5 STW- (E-T-C)  84960 30826 2.76 
6 STW- (E-T-L)  75141 31701 2.37 

Area Based 

1  STW- (D-A-L)  76567 30895 2.48 

2.90 

2  STW- (D-A-C)  72994 29556 2.47 
3 STW- (E-A-C)  85681 22656 3.78 
4 STW- (E-A-L) 86076 22656 3.80 
5 STW- (E-A-C) 77580 22656 3.42 
6 STW- (E-A-L) 92684 31667 2.93 
7 STW- (E-A-C) 66997 30718 2.18 
8 STW- (D-A-C) 70491 30895 2.28 
9 STW- (D-A-C) 85887 30951 2.77 

10 STW- (E-A-C) 87689 31822 2.76 
11 STW- (D-A-L) 94834 30400 3.12 
12 STW- (E-A-L)  73295 25227 2.91 

In terms of  Irrigation 
System SL. Scheme Types 

Benefit of Irrigation 
Per ha, Tk. 

Irrigation Fees 
Per ha, Tk. 

Profitability of 
Farmers Average 

Area Based 

1 DTW- (D-A-L) 92581 28011 3.31 

3.75 

2 DTW- D-A-L) 92530 30637 3.02 
3 DTW- E-A-L) 75769 20596 3.68 
4 DTW- (E-A-L) 95156 21008 4.53 
5 DTW- (D-A-L) 91593 20391 4.49 
6 DTW- (D-A-L) 77202 20596 3.75 
7 DTW- (D-A-L) 71455 20744 3.44 

Time Based 

1 DTW- D-T-L) 73632 28320 2.60 

3.10 

2 DTW- (E-T-L) 83251 20596 4.04 
3 DTW- (E-T-L) 88430 28994 3.05 
4 DTW- (D-T-L) 98194 30122 3.26 
5 DTW- (E-T-L)  73447 28835 2.55 



 

 
 

 

5.3.2c: LLPs (18 Schemes) 

 

**D = Diesel Run, E = Electricity Run; L = Lining, C = Earthen Canal; A = Area Based, T = Time 
Based.  

Mondal (2000) calculated the Profitability of Farmers of 5 DTWs and 10 STWs to be 1.06 and 

1.04, respectively. 

It can be seen from the calculated data that the average Profitability of Farmers indicator values 

of the study area are higher than the previous study. According to the SRDI study (2002), study 

area’s soils are highly productive so high yield has been obtained in the study area’s farmers’ 

fields. In study area the soils belong to lowest point of Middle Meghna Floodplain (Narsingdi 

Char Area) which hold on average 1.35% organic matter and on average 0.055% nitrogen that 

are good for high yield (Kamal and Haque, 2008). On the other hand average organic matter and 

nitrogen content of the country are 1.00% and 0.030%. 

 

In terms of  Irrigation 
System SL. Scheme Types 

Benefit of Irrigation 
Per ha, TK 

Irrigation Fees Per 
ha, TK 

Profitability of 
Farmers Average 

Area Based 

1 LLP- (D-A-L) 88325 30208 2.92 

2.97 

2 LLP- (D-A-C) 77612 30564 2.54 
3 LLP- (D-A-C) 78679 28217 2.79 
4 LLP- (E-A-C) 90444 23943 3.78 
5 LLP- (E-A-L) 91860 23686 3.88 
6 LLP- (E-A-C) 91974 23789 3.87 
7 LLP- (E-A-L) 88190 31382 2.81 
8 LLP- (D-A-C)  86093 31719 2.71 
9 LLP- (E-A-L) 78587 31352 2.51 

10 LLP- (D-A-C) 88894 30702 2.90 
11 LLP- (D-A-L) 72757 30191 2.41 
12 LLP- (D-A-L) 75872 30122 2.52 

Time Based 

1 LLP- D-T-L)  91189 34004 2.68 

2.82 

2 LLP- (E-T-L) 74903 29934 2.50 
3 LLP- (E-T-L) 73265 24539 2.99 
4 LLP- (E-T-C) 76884 30806 2.50 
5 LLP- (E-T-C) 87953 31860 2.76 
6 LLP- (D-T-L) 92839 26466 3.51 



 

 
 

5.2.4 Financial Self-sufficiency: 

During pump operation, most pump owners do not hire any pump operator and the owner or his 

family members get involved in pump operation. Financial self-sufficiency indicator was 

calculated in terms of both ‘with family labor’ and ‘without family labor’. In pump operation, 

Total O&M expenditure of pump owners included are electricity cost, fuel cost, lubricant cost, 

repair cost, canal repair cost etc. In study area, two types fuel based system are present like diesel 

run or electricity run.  

Financial self-sufficiency indicator per scheme has been calculated by using equation 4.4 and the 

results are shown in the Table 5.4.1, 5.4.2 and Figure 5.4.During pump operation, most pump 

owners do not hire any pump operator and the owner or his family members get involved in 

pump operation. Financial self-sufficiency indicator has been calculated in terms of both ‘with 

family labor’ and ‘without family labor’. The Table shows that including and excluding family 

labor, the financial self-sufficiency values for LLPs are 1.46 and 1.72; for STWs 1.35 and 1.65; 

and for DTWs 1.40 and 1.59, respectively. 

Figure 5.4 displays that most of the indicator values of schemes are near 1.40 and on average 

LLPs are the best performer and STWs the lowest performer. LLP irrigation is common in areas 

where surface water is available. According to survey, LLP installation and maintenance is 

cheaper than STW and DTW. 

 

 

 

 

 

 

 

 

 

 



 

 
 

Table-5.4.1: Financial self-sufficiency of pump owners in different schemes. 

P. SL. Scheme Type 
Revenue from 
irrigation, Tk. 

Total O&M expenditure, Tk. Financial self-sufficiency Average 

 Including 
Family Labor 

Excluding 
Family Labor 

 Including 
Family Labor 

Excludin
g Family 

Labor 

 
Including 
Family 
Labor 

Excludi
ng 

Family 
Labor 

01 STW- (D-T-C) 262688 151330 129730 1.74 2.02 

1.35 1.65 

02 STW- (D-A-L) 102890 88725 76075 1.16 1.35 
03 STW- (D-A-C) 96790 87330 75130 1.11 1.29 
04 STW- (E-A-C) 66040 51210 41160 1.29 1.60 
05 STW- (E-A-L) 57500 47440 40440 1.21 1.42 
06 STW- (E-A-C) 66860 57390 42390 1.17 1.58 
07 STW- (E-A-L) 92130 84030 73030 1.10 1.26 
08 STW- (E-A-C) 109440 99450 85450 1.10 1.28 
09 STW- (D-A-C) 57630 51500 44300 1.12 1.30 
10 STW- (E-T-C) 108400 64550 54550 1.68 1.99 

11 STW- (E-T-C) 146576 85635 73135 1.71 2.00 

12 STW- (D-T-L) 103088 62090 53590 1.66 1.92 

13 STW- (D-A-C) 140380 121335 104135 1.16 1.35 
14 STW- (E-T-C) 129328 73235 62735 1.77 2.06 

15 STW- (E-V-C) 133920 111875 95875 1.20 1.40 
16 STW- (D-A-L) 64530 58935 50935 1.09 1.27 
17 STW- (E-A-L) 83200 68545 58545 1.21 1.42 
18 STW- (E-T-L) 234816 124095 106595 1.89 2.20 

19 DTW- (D-A-L) 332180 302085 259485 1.10 1.28 

1.40 1.59 

20 DTW- D-T-L) 425334 271920 233120 1.56 1.82 

21 DTW- D-A-L) 339450 282130 241630 1.20 1.40 
22 DTW- E-A-L) 219000 170790 147190 1.28 1.49 
23 DTW- (E-T-L) 345450 184540 160240 1.87 2.16 

24 DTW- (E-A-L) 241485 172350 145050 1.40 1.66 
25 DTW- (D-A-L) 236445 187880 162880 1.26 1.45 
26 DTW- (D-A-L) 203910 169770 144070 1.20 1.42 
27 DTW- (D-A-L) 205205 170550 146650 1.20 1.40 
28 DTW- (E-T-L) 412160 263535 225935 1.56 1.82 

29 DTW- (D-T-L) 362740 225240 193240 1.61 1.88 

30 DTW- (E-T-L) 504434 327620 280920 1.54 1.80 

31 LLP- (D-A-L) 85810 76515 65815 1.12 1.30 

1.46 1.72 

32 LLP- (D-A-C) 126270 110350 94550 1.14 1.34 
33 LLP- (D-A-C) 80650 72980 62680 1.11 1.29 
34 LLP- (E-A-C) 55990 44938 34888 1.25 1.60 
35 LLP- (E-A-L) 72160 44440 33740 1.62 2.14 
36 LLP- (E-A-C) 115200 57680 44380 2.00 2.60 



 

 
 

37 LLP- (E-A-L) 118425 105115 90115 1.13 1.31 
38 LLP- (D-A-C) 101340 90995 78395 1.11 1.29 
39 LLP- (E-A-L) 78500 70134 60134 1.12 1.31 
40 LLP- D-T-L) 106880 59490 50990 1.80 2.10 

41 LLP- (E-T-L) 120320 71875 61875 1.67 1.94 

42 LLP- (E-T-L) 142192 76005 65505 1.87 2.17 

43 LLP- (D-A-C) 121810 105650 90650 1.15 1.34 
44 LLP- (E-T-C) 175152 96850 83150 1.81 2.11 

45 LLP- (E-T-C) 191776 105740 90740 1.81 2.11 

46 LLP- (D-A-L) 84200 75005 64505 1.12 1.31 
47 LLP- (D-A-L) 66070 57755 49755 1.14 1.33 
48 LLP- (D-T-L) 55740 48240 1.76 2.03 97888 

 

**D = Diesel Run, E = Electricity Run; L = Lining, C = Earthen Canal; A = Area Based, T = Time 
Based.  

 

 

Figure 5.4: Financial self-sufficiency of pump owners in different schemes. 

 

 



 

 
 

Table-5.4.2: Financial self-sufficiency of pump owners in different schemes based on irrigation 
price (time and area based). 

5.4.2a: STWs (18 Schemes) 

5.4.2b: DTWs (12 Schemes) 

System SL. Scheme Types 
Revenue from 
irrigation, TK 

Total O&M 
expenditure, TK 

Financial self-sufficiency 
 

Average 
 

In. 
Family 
Labor 

Ex. Family 
Labor 

In. 
Family 
Labor 

Ex. Family 
Labor 

In. 
Family 
Labor 

Ex. 
Family 
Labor 

Time 
Based 

1  STW- (D-T-C) 262688 151330 129730 1.74 2.02 

1.74 2.03 

2 STW- (E-T-C) 108400 64550 54550 1.68 1.99 

3 STW- (E-T-C) 146576 85635 73135 1.71 2.00 

4 STW- (D-T-L) 103088 62090 53590 1.66 1.92 

5 STW- (E-T-C) 129328 73235 62735 1.77 2.06 

6 STW- (E-T-L) 234816 124095 106595 1.89 2.20 

Area 
Based 

1  STW- (D-A-L) 102890 88725 76075 1.16 1.35 

1.16 1.38 

2  STW- (D-A-C) 96790 87330 75130 1.11 1.29 
3 STW- (E-A-C) 66040 51210 41160 1.29 1.60 
4 STW- (E-A-L) 57500 47440 40440 1.21 1.42 
5 STW- (E-A-C) 66860 57390 42390 1.17 1.58 
6 STW- (E-A-L) 92130 84030 73030 1.10 1.26 
7 STW- (E-A-C) 109440 99450 85450 1.10 1.28 
8 STW- (D-A-C) 57630 51500 44300 1.12 1.30 
9 STW- (D-A-C) 140380 121335 104135 1.16 1.35 

10 STW- (E-V-C) 133920 111875 95875 1.20 1.40 
11 STW- (D-A-L) 64530 58935 50935 1.09 1.27 
12 STW- (E-A-L) 83200 68545 58545 1.21 1.42 

System SL. Scheme Types 
Revenue from 
irrigation, TK 

Total O&M 
expenditure, TK 

Financial self-sufficiency 
 

Average 
 

In. 
Family 
Labor 

Ex. Family 
Labor 

In. 
Family 
Labor 

Ex. Family 
Labor 

In. 
Family 
Labor 

Ex. 
Family 
Labor 

Time 
Based 

1 DTW- D-T-L) 425334 271920 233120 1.56 1.82 

1.63 1.89 

2 DTW- (E-T-L) 345450 184540 160240 1.87 2.16 

3 DTW- (E-T-L)  412160 263535 225935 1.56 1.82 

4 DTW- (D-T-L) 362740 225240 193240 1.61 1.88 
5 DTW- (E-T-L) 504434 327620 280920 1.54 1.80 

Area 
Based 

1 DTW- (D-A-L) 332180 302085 259485 1.10 1.28 

1.24 1.45 

2 DTW- D-A-L) 339450 282130 241630 1.20 1.40 
3 DTW- E-A-L) 219000 170790 147190 1.28 1.49 
4 DTW- (E-A-L) 241485 172350 145050 1.40 1.66 
5 DTW- (D-A-L) 236445 187880 162880 1.26 1.45 
6 DTW- (D-A-L) 203910 169770 144070 1.20 1.42 
7 DTW- (D-A-L) 205205 170550 146650 1.20 1.40 



 

 
 

5.4.2c: LLPs (18 Schemes) 

 

As has been mentioned earlier, in time based system, STWs owners take irrigation fee 110-135 

TK/hour, LLPs 115-140TK/hour and DTWs 70-95 TK/hour. These arevery high prices 

compared to area based system. So, the pump owners are interested about time based irrigation 

pricing system. So time based irrigation pricing system is popular to the pump owners. If the 

government sets a ceiling on the pricing system that would make the time based pricing system 

profitable to both the pump owners and the farmers, then the time based pricing would be 

acceptable to the farmers. An attempt was made to assess the irrigation fee in time based pricing.  

According to calculated data, pump owners of time based STW systems make 61.5% more profit 

than the pump owners of area based STW systems. Similarly, pump owner of time based  DTWs 

make an average 41.5% more profit than pump owner of area based DTWs and pump owner of 

time based LLPs make an average 55% more profit than pump owners of are based LLPs. In 

order to make the time based pricing system acceptable to the farmers and also to make it as 

System SL. Scheme Types 
Revenue from 
irrigation, TK 

Total O&M 
expenditure, TK 

Financial self-sufficiency 
 

Average 
 

In. 
Family 
Labor 

Ex. Family 
Labor 

In. 
Family 
Labor 

Ex. Family 
Labor 

In. 
Family 
Labor 

Ex. 
Family 
Labor 

Time 
Based 

1 LLP- D-T-L) 106880 59490 50990 1.80 2.10 

1.79 2.07 

2 LLP- (E-T-L) 120320 71875 61875 1.67 1.94 

3 LLP- (E-T-L) 142192 76005 65505 1.87 2.17 

4 LLP- (E-T-C) 175152 96850 83150 1.81 2.11 

5 LLP- (E-T-C) 191776 105740 90740 1.81 2.11 

6 LLP- D-T-L) 97888 55740 48240 1.76 2.03 

Area 
Based 

1 LLP- (D-A-L) 85810 76515 65815 1.12 1.30 

1.25 1.51 

2 LLP- (D-A-C) 126270 110350 94550 1.14 1.34 
3 LLP- (D-A-C) 80650 72980 62680 1.11 1.29 
4 LLP- (E-A-C) 55990 44938 34888 1.25 1.60 
5 LLP- (E-A-L) 72160 44440 33740 1.62 2.14 
6 LLP- (E-A-C) 115200 57680 44380 2.00 2.60 
7 LLP- (E-A-L) 118425 105115 90115 1.13 1.31 
8 LLP- (D-A-C) 101340 90995 78395 1.11 1.29 
9 LLP- (E-A-L)  78500 70134 60134 1.12 1.31 

10 LLP- (D-A-C) 121810 105650 90650 1.15 1.34 
11 LLP- D-A-L) 84200 75005 64505 1.12 1.31 
12 LLP- D-A-L) 66070 57755 49755 1.14 1.33 



 

 
 

profitable as the area based pricing system for the pump owners, the irrigation fees for the time 

based pricing system may be set at 61.5%, 41.5% and 55% lower than the present prices for 

STWs, DTWs and LLPs, respectively. Interviews were conducted with the farmers and pump 

owners to know their views about time based irrigation pricing. It appeared from the discussion 

the time based pricing acceptable to the parties would be 75-90Tk/hour for STW, 75-95Tk/hour 

for LLP and 45-60Tk/hour for DTW. 

5.2.5 Relative Water Supply (RWS): 

To calculate relative water supply indicator by using equation 4.5, data on total water supply was 

collected from the farmers. The farmers were supplied with data sheets where the amount of 

every irrigation and the date were recorded by measuring the change in field water levels before 

and after each irrigation. Crop demand is the sum of evapotranspiration and seepage and 

percolation (S&P) loss of water. Long term climatic data (maximum and minimum temperature, 

relative humidity, and wind speed and sunshine hours) from 1990-2016 were collected from 

Bangladesh Meteorological Department (BMD) for Dhaka.To find out ETo, CROPWAT 

software was used. In study area the calculated ETo for the different months of Boro season are 

given in Table5.4.3 as follow: 

 

Table 5.4.3: Reference values of evapotranspiration (ETo) loss in study area. 

 

 

 

To get ETc,,crop efficient (Kc) was multiplied by ETo where crop factor values of vegetative 

stage, reproductive stage and ripening stage are 1.10, 1.25 and 1.00 respectively (FAO, 1995). 

The average seepage and percolation loss was calculated from the farmer’s field water level 

record. Irrigation mode wise Relative Water Supply (RWS) indicator per scheme has been 

calculated and the results are shown in the Table 5.5.1 and Figure 5.5.2.For calculating this 

indicator, all irrigation schemes have been classified in terms of pricing system; time based and 

area based.TheTable 5.5.1 shows that the RWS values varied from 1.52 to 0.81. But, in terms of 

EToValue, mm/day 

January 2.8 
Feuruary 3.44 
March 4.8 
April 5.55 
May 5.03 



 

 
 

different irrigation schemes, the average values of the indicator are 1.10 for STWs, 1.11 for 

LLPs and 1.32 for DTWs. Among STWs, DTWs and LLPs, farmers of DTWs are using more 

water than STWs and LLPs. Because, all DTWs are lined so the on-farm supply is high 

compared to STWs and LLPs. Small portion of water waste from drain. The resulting Relative 

Water Supply is higher in DTWs. 

Table-5.5.1: Relative water supply in different Farmers’ fields. 

SL. Scheme Types Total water supply, mm Total demand, mm Relative water supply Av. RWS 

01  STW- (D-T-C)  1384.3 1287.48 1.08 

1.10 

02  STW- (D-A-L)  1107.44 996.76 1.11 
03  STW- (D-A-C)  1149.35 947.52 1.21 
04 STW- (E-A-C)  1289.05 1159.06 1.11 
05 STW- (E-A-L)  1379.22 934.76 1.48 
06 STW- (E-A-C)  1332.23 1027.66 1.30 
07 STW- (E-A-L)  1219.2 1186.67 1.03 
08 STW- (E-A-C)  1181.1 1073.06 1.10 
09 STW- (D-A-C)  1187.45 941.91 1.26 
10 STW- (E-T-C)  1129.03 1195.36 0.94 
11 STW- (E-T-C)  1112.52 1257.82 0.88 
12 STW- (D-T-L)  1079.5 1294.05 0.83 
13 STW- (D-A-C)  1181.1 1177.04 1.00 
14 STW- (E-T-C)  1117.6 1101.92 1.01 
15 STW- (E-V-C)  1187.45 872.24 1.36 
16 STW- (D-A-L)  1079.5 1137.62 0.95 
17 STW- (E-A-L)  1060.45 929.51 1.14 
18 STW- (E-T-L)  1047.75 1020.76 1.03 
19 DTW- (D-A-L)  1352.55 1142.78 1.18 

1.32 

20 DTW- D-T-L)  1390.65 1050.81 1.32 
21 DTW- D-A-L)  1365.25 1100.71 1.24 
22 DTW- E-A-L)  1442.72 996.81 1.45 
23 DTW- (E-T-L)  1518.92 1005.31 1.51 
24 DTW- (E-A-L)  1567.18 1130.31 1.39 
25 DTW- (D-A-L)  1579.88 1150.84 1.37 
26 DTW- (D-A-L)  1412.24 931.01 1.52 
27 DTW- (D-A-L)  1441.45 947.31 1.52 
28 DTW- (E-T-L)  1263.65 1114.75 1.13 
29 DTW- (D-T-L)  1301.75 1175.03 1.11 
30 DTW- (E-T-L)  1136.65 1040.86 1.09 
31 LLP- (D-A-L)  1276.35 1153.07 1.11 1.11 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

**D = Diesel Run, E = Electricity Run; L = Lining, C = Earthen Canal; A = Area Based, T = Time 
Based. 

It can be seen from the Table 5.5.2 that the RWS in area based pricing of STWs is 1.17 and that 

of time based pricing STWs is 0.96. Similarly, RWS in area based  DTWs is 1.38 and that in 

time based  DTWs is 1.23; in area based LLPs is 1.17 and that in time based  LLPs is 0.98.The 

Table shows that all time based systems used lower amount of water compared to area based 

systems. 

 

 

 

 

 

 

 

 

32 LLP- (D-A-C)  1183.64 963.26 1.23 
33 LLP- (D-A-C)  1132.84 964.81 1.17 
34 LLP- (E-A-C)  1422.4 1199.96 1.19 
35 LLP- (E-A-L)  1479.55 1106.98 1.34 
36 LLP- (E-A-C)  1314.45 1134.78 1.16 
37 LLP- (E-A-L)  1333.5 1140.71 1.17 
38 LLP- (D-A-C)  1390.65 1126.68 1.23 
39 LLP- (E-A-L)  1301.75 997.96 1.30 
40 LLP- D-T-L)  1003.3 1239.75 0.81 
41 LLP- (E-T-L)  1060.45 935.96 1.13 
42 LLP- (E-T-L)  952.5 997.71 0.95 
43 LLP- (D-A-C)  1231.9 1172.25 1.05 
44 LLP- (E-T-C)  1206.5 1066.16 1.13 
45 LLP- (E-T-C)  1193.8 1169.23 1.02 
46 LLP- (D-A-L)  1070.61 979.31 1.09 
47 LLP- (D-A-L)  1112.52 1027.01 1.08 
48 LLP- (D-T-L)  1153.16 1337.95 0.86 



 

 
 

Table-5.5.2: Relative water supply in different Farmers’ fields based on irrigation price (time and 
area based). 

5.5.2a: STWs (18 Schemes) 

 

5.5.2b: DTWs (12 Schemes) 

 

 

 

 

 

 

 

 

In terms of  
Irrigation 

System SL. Scheme Types Total water supply, cm Total demand, cm 
Relative 

water supply Average 

Time Based 

1  STW- (D-T-C)  1384.3 1287.48 1.08 

0.96 

2 STW- (E-T-C)  1129.03 1195.36 0.94 
3 STW- (E-T-C)  1112.52 1257.82 0.88 
4 STW- (D-T-L) 1079.5 1294.05 0.83 
5 STW- (E-T-C) 1117.6 1101.92 1.01 
6 STW- (E-T-L) 1047.75 1020.76 1.03 

Area Based 

1  STW- (D-A-L) 1107.44 996.76 1.11 

1.17 

2  STW- (D-A-C) 1149.35 947.52 1.21 
3 STW- (E-A-C) 1289.05 1159.06 1.11 
4 STW- (E-A-L) 1379.22 934.76 1.48 
5 STW- (E-A-C) 1332.23 1027.66 1.30 
6 STW- (E-A-L) 1219.2 1186.67 1.03 
7 STW- (E-A-C) 1181.1 1073.06 1.10 
8 STW- (D-A-C) 1187.45 941.91 1.26 
9 STW- (D-A-C) 1181.1 1177.04 1.00 

10 STW- (E-A-C) 1187.45 872.24 1.36 
11 STW- (D-A-L) 1079.5 1137.62 0.95 
12 STW- (E-A-L) 1060.45 929.51 1.14 

In terms of  
Irrigation 

System SL. Scheme Types 
Total water supply, 

mm 
Total demand, 

mm 
Relative water 

supply Average 

Area Based 

1 DTW- (D-A-L) 1352.55 1142.78 1.18 

1.38 

2 DTW- (D-A-L) 1365.25 1100.71 1.24 
3 DTW- (E-A-L) 1442.72 996.81 1.45 
4 DTW- (E-A-L) 1567.18 1130.31 1.39 
5 DTW- (D-A-L) 1579.88 1150.84 1.37 
6 DTW- (D-A-L) 1412.24 931.01 1.52 
7 DTW- (D-A-L) 1441.45 947.31 1.52 

Time Based 

1 DTW- (D-T-L) 1390.65 1050.81 1.32 

1.23 

2 DTW- (E-T-L) 1518.92 1005.31 1.51 
3 DTW- (E-T-L) 1263.65 1114.75 1.13 
4 DTW- (D-T-L) 1301.75 1175.03 1.11 
5 DTW- (E-T-L) 1136.65 1040.86 1.09 



 

 
 

5.5.2c: LLPs (18 Schemes) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

**D = Diesel Run, E = Electricity Run; L = Lining, C = Earthen Canal; A = Area Based, T = Time 
Based. 

 

 

Figure 5.5: Relative water supply in different schemes 

In terms of  
Irrigation 

System SL. Scheme Types Total water supply, cm 
Total 

demand, cm 

Relative 
water 
supply Average 

Time Based 

1 LLP- D-T-L) – 40 100.33 123.975 0.81 

0.98 

2 LLP- (E-T-L) – 41 106.045 93.596 1.13 
3 LLP- (E-T-L) – 42 95.25 99.771 0.95 
4 LLP- (E-T-C) – 44 120.65 106.616 1.13 
5 LLP- (E-T-C) – 45 119.38 116.923 1.02 
6 LLP- D-T-L) – 48 115.316 133.795 0.86 

Area Based 

1 LLP- (D-A-L) – 31 127.635 115.307 1.11 

1.17 

2 LLP- (D-A-C) – 32 118.364 96.326 1.23 
3 LLP- (D-A-C) – 33 113.284 96.481 1.17 
4 LLP- (E-A-C) – 34 142.24 119.996 1.19 
5 LLP- (E-A-L) – 35 147.955 110.698 1.34 
6 LLP- (E-A-C) – 36 131.445 113.478 1.16 
7 LLP- (E-A-L) – 37 133.35 114.071 1.17 
8 LLP- (D-A-C) – 38 139.065 112.668 1.23 
9 LLP- (E-A-L) – 39 130.175 99.796 1.30 

10 LLP- (D-A-C) – 43 123.19 117.225 1.05 
11 LLP- D-A-L) – 46 107.061 97.931 1.09 
12 LLP- D-A-L) – 47 111.252 102.701 1.08 



 

 
 

Mondal (2000) calculated the Relative water supply data of 5 DTWs and 10 STWs through a 

research work. Relative water supply of DTWs and STWs were founded to be 0.96 and 0.80, 

respectively. 

It can be seen from the calculated data that the average relative water supply of the study area is 

very high (DTWs is 1.31, STWs 1.07 and LLPs 1.08) compared to the previous data. Study 

area’s farmers use more water than the previous study.  

5.2.6 Conveyance Efficiency: 

To calculate the conveyance efficiency by using equation 4.6, data on discharge from pumps 

were collected through direct measurements. To find out conveyance loss in pump, the inflow-

outflow method was used, generally 50 to 100 meter sections for STWs, DTWs and LLPs 

respectively. Area-velocity method with velocity measurement by float method was used to 

compute the discharges.  

For the computation of conveyance efficiency in the irrigation canals of study area, 

measurements of discharges were taken at upstream and downstream end of the canal sections at 

usually100m for both STWs and LLPs respectively. On the other hand measurements of 

discharges were taken at upstream and downstream end of the canal sections at usually 50 m 

DTWs. All the DTWs are lined, so no significant change has been shown because of changing 

measurement length.  The loss per unit area of the wetted perimeter and the loss per 100 m of 

canal length were determined as given in Table 5.6. The Conveyance Efficiency indicator was 

calculated according to the type of the conveyance system. 

It can be seen from the Table that the conveyance efficiency in lined and earthen canal systems 

of STWs and LLPs are0.93 and 0.70; 0.78 and 0.69, respectively. The conveyance efficiency of 

lined canals is 0.90.As expected, all the lined irrigation canal schemes show better efficiency 

than the schemes with earthen-canal. 

 

 

 



 

 
 

Table-5.6: Conveyance Efficiency in different schemes. 

5.6a: STWs (18 Schemes) 

 

5.6b: DTWs (12 Schemes) 

 

In terms of  Canal 
System SL. Scheme Types 

Discharge in 
Pump 

Discharge 
in F. Field Efficiency 

Aver
age Loss/100m 

Earthen Canal 

1  STW- (D-T-C) 21.07 12.64 0.60 

0.70 

4.11 
2 STW- (E-T-C) 11.09 7.1 0.64 1.12 
3 STW- (E-T-C) 15.69 13.5 0.86 1.41 
4 STW- (E-T-C) 12.03 8.91 0.74 1.30 
5  STW- (D-A-C) 15.47 11.6 0.75 2.21 
6 STW- (D-A-C) 9.48 5.69 0.60 1.05 
7 STW- (D-A-C) 22.72 14.54 0.64 6.06 
8 STW- (E-A-C) 13.65 9.96 0.73 1.19 
9 STW- (E-A-C) 12.49 8.62 0.69 1.52 
10 STW- (E-A-C) 16.46 12.51 0.76 1.64 
11 STW- (E-A-C) 19.29 13.39 0.69 3.37 

Lined 

1 STW- (D-T-L) 12.59 11.84 0.94 

0.93 

0.30 
2 STW- (E-T-L)  21.24 18.05 0.85 1.25 
3  STW- (D-A-L) 16.34 15.68 0.96 0.41 
4 STW- (D-A-L) 9.96 9.16 0.92 0.26 
5 STW- (E-A-L) 10.43 9.91 0.95 0.34 
6 STW- (E-A-L) 13.27 12.74 0.96 0.32 
7 STW- (E-A-L) 15.43 14.35 0.93 0.72 

        

In terms of  
Canal System SL. Scheme Types 

Discharge 
in Pump 

Discharge 
in F. Field Efficiency Average 

Loss/100
m 

Lined 

1 DTW- (D-A-L) 51.49 42.73 0.83 

0.90 

6.67 
2 DTW- D-T-L) 47.24 43.11 0.91 1.67 
3 DTW- D-A-L)  53.07 45.43 0.86 2.15 
4 DTW- (D-A-L) 47.41 44.09 0.93 1.38 
5 DTW- (D-A-L) 48.04 45.16 0.94 2.14 
6 DTW- (D-A-L) 48.01 45.13 0.94 0.79 
7 DTW- (D-T-L) 44.17 38.61 0.87 3.71 
8 DTW- E-A-L) 47.41 43.23 0.91 2.78 
9 DTW- (E-T-L) 48.04 42.52 0.89 2.21 
10 DTW- (E-A-L) 48.01 41.44 0.86 4.87 
11 DTW- (E-T-L) 49.25 46.29 0.94 0.83 
12 DTW- (E-T-L) 53.97 48.69 0.90 2.21 



 

 
 

 

5.6c: LLPs (18 Schemes) 

 

**D = Diesel Run, E = Electricity Run; L = Lining, C = Earthen Canal; A = Area Based, T = Time 
Based.  

In the unlined STWs, the average loss per 100 m was 2.2l/s and it was 0.511/s for the lined ones. 

In the unlined LLPs, the average loss per 100 m was 2.83/s and it was 1.48/s for the lined ones. 

The average loss per 100 m was 2.61/s in the DTWs. In a study, Dutta (1993) found an average 

weighted water loss of 4.5 1/s per 100 m length of canal for four DTWs and 2.6 1/s for four 

STWs. Where, DTWs have both earthen and brick lined canals while STWs have only earthen 

irrigation canals. Mirjahan (1984) measured the conveyance loss in 11 unlined and 6 lined DTW 

irrigation canals during the dry season of 1982-83 and found an average conveyance loss of 6.7 

1/s per 100m unlined, respectively. Thus, the average conveyance loss found in the present study 

is much improved compared to those of the past studies.  

 

In terms of  Canal 
System SL. Scheme Types 

Discharge 
in Pump 

Discharge 
in F. Field Efficiency 

Aver
age Loss/100m 

Earthen Canal 

1 LLP- (D-A-C) 21.56 15.12 0.70 

0.69 

2.68 
2 LLP- (D-A-C) 15.31 9.22 0.60 1.71 
3 LLP- (D-A-C) 16.89 11.86 0.70 1.42 
4 LLP- (D-A-C) 20.81 13.57 0.65 4.14 
5 LLP- (E-A-C)  10.54 6.99 0.66 2.36 
6 LLP- (E-A-C) 23.20 15 0.65 6.08 
7 LLP- (E-T-C) 15.60 11.24 0.72 1.30 
8 LLP- (E-T-C) 13.80 12.45 0.90 2.91 

Lined 

1 LLP- (D-A-L) 13.33 9.23 0.69 

0.78 

2.22 
2 LLP- D-A-L) 13.80 12.45 0.90 0.54 
3 LLP- (D-A-L)  11.66 9.99 0.86 1.24 
4 LLP- (E-A-L) 12.61 8.73 0.69 1.55 
5 LLP- (E-A-L) 16.27 15.17 0.93 0.36 
6 LLP- (E-A-L) 11.82 7.12 0.60 3.14 
7 LLP- (D-T-L) 9.56 8.62 0.90 0.37 
8 LLP- (D-T-L) 10.63 9.19 0.86 0.35 
9 LLP- (E-T-L) 11.95 7.81 0.65 3.06 
10 LLP- (E-T-L)  16.49 11.58 0.70 2.01 



 

 
 

 

5.2.7Water Use: 

To calculate water use indicator using equation 4.7, total water use in farmer’s field was 

measured from total water supplied in farmer field. Total supply was measured in height then it 

was multiplied by area to get the amount of water in volume. Total production in farmer’s field 

data was collected from data sheet that was supplied to every farmer. 

In this study, irrigation mode wise and pricing system based water use indicator per scheme has 

been calculated and the results are shown in the Table 5.7.For the time based STWs, the average 

water use was 2198liter/kg and it was 2485liter/kg for area based ones. For the time based LLPs, 

the average water use was 2390l/kg and it was 2633liter/kg for area based one. Forthe time based 

DTWs, the average water use was 2830litre/kg and it was 3003l/kg for area based ones. As 

expected, all the lined irrigation canal schemes show higher water use than the schemes with 

earthen-canal. 

As there is no significant difference in the yield performances (Table 5.2) of different modes of 

irrigation in the study area, water productivity was higher in the schemes that used more water. 

Hence, the DTWs with higher RWS (Table5.5) had higher water use compared to STWs and 

LLPs. Moreover, as time based pricing used less water than area based pricing, the water use(as 

shown in Table 5.7) in general was higher in area based pricing compared to time based pricing. 

 

 

 

 

 

 

 

 

 

 



 

 
 

Table-5.7: Water Use (Liter / Kg) in different Farmers’ fields. 

5.7a: STWs (18 Schemes) 

5.7b:DTWs (12 Schemes) 

In terms 
of  

Irrigation 
System SL. Scheme Types 

Total Water Use 
per ha, Liter 

Total Production 
in per ha, kg 

Water 
Productivity(L/Kg) Average 

Time 
Based 

1  STW- (D-T-C) 15843716 6605 2399 

2198 

2 STW- (D-T-L) 12422914 6135 2025 
3 STW- (E-T-C) 13130223 6401 2051 
4 STW- (E-T-C) 13220244 5960 2218 
5 STW- (E-T-C)  13245964 6033 2196 
6 STW- (E-T-L) 12217151 5318 2297 

Area 
Based 

1  STW- (D-A-L) 13400286 5430 2468 

2485 

2  STW- (D-A-C) 13258824 5182 2559 
3 STW- (D-A-C) 14416239 4985 2892 
4 STW- (D-A-C) 14300497 6131 2332 
5 STW- (D-A-L) 13323125 6721 1982 
6 STW- (E-A-C) 14969226 6097 2455 
7 STW- (E-A-L) 15972318 6128 2606 
8 STW- (E-A-C) 15419331 5461 2823 
9 STW- (E-A-L) 13863252 6573 2109 

10 STW- (E-A-C) 13528888 4736 2857 
11 STW- (E-A-C) 14210476 6192 2295 
12 STW- (E-A-L) 12667257 5203 2435 

In terms 
of  

Irrigation 
System SL. Scheme Types 

Total 
Water Use 

per ha, 
Liter 

Total 
Production 
in per ha, 

kg 
Water 

Productivity(L/Kg) Average 

Area 
Based 

1 DTW- (D-A-L) 15367890 6033 2547 

3003 

2 DTW- D-A-L) 15573653 6001 2595 
3 DTW- (D-A-L) 17695579 5982 2958 
4 DTW- (D-A-L) 16255241 5017 3240 
5 DTW- (D-A-L) 16088059 4654 3457 
6 DTW- E-A-L) 16126640 4906 3287 
7 DTW- (E-A-L) 18261426 6205 2943 

Time 
Based 

1 DTW- D-T-L) 15599373 4763 3275 

2830 

2 DTW- (D-T-L) 14930645 6382 2339 
3 DTW- (E-T-L) 16949690 5411 3133 
4 DTW- (E-T-L) 15136408 5759 2628 
5 DTW- (E-T-L) 13335985 4801 2778 



 

 
 

 

5.7c: LLPs (18 Schemes) 

 

**D = Diesel Run, E = Electricity Run; L = Lining, C = Earthen Canal; A = Area Based, T = Time 
Based.  

 

5.3 Comparison of indicators: 

A summary of the comparative values of the performance indicators used in this study with the 

previous study by Mondal (2000) are given in Table 5.8. It can be seen from the table that except 

for command area ratio, there has been a significant improvement in production performance and 

profitability. The increase in the relative water supply indicator from that of the previous study 

shows that the farmers are using more water than required in the study area. Although there are 

no data on the past on-farm water use, it can be assumed that the water use has decreased in the 

recent years due to the introduction of time based water pricing (as discussed in article 5.2.5). 

In terms 
of  

Irrigation 
System SL. Scheme Types 

Total 
Water Use 

per ha, 
Liter 

Total 
Production 

in per ha, kg 
Water 

Productivity(L/Kg) Average 

Area 
Based 

1 LLP- (D-A-L) 14853484 5906 2515 

2633 

2 LLP- (D-A-C) 14171896 5185 2733 
3 LLP- (D-A-C)  13348845 5258 2539 
4 LLP- (D-A-C) 15702255 5770 2721 
5 LLP- (D-A-C) 14043294 5944 2363 
6 LLP- D-A-L) 12795859 4858 2634 
7 LLP- D-A-L) 13503167 5096 2650 
8 LLP- (E-A-C) 16332402 6049 2700 
9 LLP- (E-A-L) 16589606 6097 2721 

10 LLP- (E-A-C) 15136408 6116 2475 
11 LLP- (E-A-L) 15689394 5889 2664 
12 LLP- (E-A-L) 15097827 5250 2876 

Time 
Based 

1 LLP- D-T-L) 12422914 6084 2042 

2390 

2 LLP- D-T-L) 13683210 6192 2210 
3 LLP- (E-T-L) 13181663 5017 2627 
4 LLP- (E-T-L) 11162618 4899 2279 
5 LLP- (E-T-C)  13786091 5894 2339 
6 LLP- (E-T-C)  12795859 4858 2634 



 

 
 

The table also shows that irrigation is irrigation is profitable to both the farmers and the pump 

owners and hence it is necessary to ensure the sustainable use of water for irrigation. 

 

In this study, the performances of selected schemes and selected farmers’ fields were based on 

seven indicators; these were command area ratio/ irrigated area performance, production 

performance, profitability of farmers, financial self-sufficiency, relative water supply, 

conveyance efficiency and water use. Similar study was conducted in 2000 in Rajbari district. 

Now, farmers and pump owners have more experience and there has been some technological 

advancement like AWD, lining and time based instead of area based pricing system. So 

indicators values have been changed and comparison is shown in Table 5.8.  

Table-5.8: Comparison of different indicator values of the study area with the previous study 
(Mondal, 2000). 

Name of indicators Present study Previous study 
 STW DTW LLP Average STW DTW Average 
1. Command area ratio 0.77 0.81 0.76 0.78 0.76 0.79 0.77 
2. Production performance 1.02 0.97 0.98 0.99 0.87 0.92 0.89 
3. Profitability of farmers  2.88 3.47 2.92 3.09 1.06 1.04 1.05 
4. Financial self-sufficiency 1.50 1.49 1.59 1.52 - - - 
5. Relative water supply 1.10 1.32 1.11 1.18 0.80 0.96 0.88 
6. Conveyance efficiency 0.81 0.90 0.74 0.82 - - - 
7. Water use (L/kg) 2342 2917 2512 2590 - - - 
 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

Chapter- 06 

CONCLUSION AND RECOMMENDATION  

 

6.1 Conclusion: 

This study provides some valuable information to the planners and policy makers regarding the 

performance of different modes of small scale irrigation systems. The study was carried out in 

three Upazillas in the lower Meghna River Floodplain and the performance assessment was 

carried out in 48 selected schemes and 48 selected farmers’ fields through seven indicators. The 

following conclusions regarding the present status of irrigation performance can be made from 

the study: 

❖ Command Area Ratio or Irrigated Area Performance values varied from 0.68 to 0.88. The 

average values of the indicator are 0.77 for STWs, 0.76 for LLPs and 0.81 for DTWs, 

respectively. The main reason for the better performance of the DTWs is that their 

conveyance systems are lined resulting in higher volume of water available at farm level. 

❖ The production performance values varied from 1.08 to 0.91. But, in terms of different 

irrigation schemes, the values of the indicator are 1.02 in STWs, 0.98 in LLPs and 0.97 in 

DTWs.  

❖ The Profitability of Farmers values varied from 4.53 to 2.41. But, in terms of type of 

irrigation schemes, the average values of the indicator are 2.88 in STWs, 2.92 in LLPs 

and 3.47in DTWs. The area based irrigation system (pricing) is more profitable than time 

based irrigation system to farmers.   

❖ Financial Self-sufficiency indicator was calculated in terms of both ‘with family labor’ 

and ‘without family labor’. Including and excluding family labor, the financial self-

sufficiency values for LLPs are 1.46 and 1.72; for STWs 1.35 and 1.65; and for DTWs 

1.40 and 1.59, respectively. 

❖ The Relative Water Supply (RWS) values varied from 1.52 to 0.81. But, in terms of 

different irrigation schemes, the average values of the indicator are 1.10 for STWs, 1.11 

for LLPs and 1.32 for DTWs. As all the DTWs are lined so the on-farm supply is higher 

compared to STWs and LLPs, resulting in higher RWS in DTWs. 



 

 
 

❖ The RWS in area based pricing of STWs is 1.17 and that of time based pricing STWs is 

0.96. Similarly, RWSs in area based and time based DTWs and STWs are 1.38 and 1.23; 

1.17 and 0.98, respectively. All time based systems used lower amount of water 

compared to area based systems. 

❖ The Conveyance Efficiency indicator for lined and earthen canal systems of STWs and 

LLPs are0.93 and 0.70; 0.78 and 0.69, respectively. The conveyance efficiency of lined 

canals is 0.90s. In the unlined STWs, the average loss per 100 m was 2.2l/s and it was 

0.511/s for the lined ones. Similarly, for unlined and lined LLPs, the average losses were 

2.83/s and 1.48/s, respectively. The average loss per 100 m of lined canal was 2.61/s in 

the DTWs. 

❖ For the time based STWs, the average water use (water productivity) was 2198l/kg and it 

was 2485 l/kg for area based ones. Similarly, for the time based and area based LLPs and 

DTWs, the average water use were 2390l/kg and 2633l/kg; 2830l/kg and 3003l/kg, 

respectively. As there was no significant difference in the yield performances of different 

modes of irrigation, water productivity was higher in the schemes that used more water. 

Hence, the DTWs with higher RWS had higher water use compared to STWs and LLPs.  

❖ This study shows that the command area, yield and profitability indicators are higher 

compared to the previous study but at the same time the farmers are now using more 

water (higher RWS). 

❖ Although area based pricing is popular with the farmers because of high rate of hourly 

water supply in time based system, the time based irrigation pricing system is popular to 

the pump owners. If the government sets a ceiling on the pricing system that would make 

the time based pricing system profitable to both the pump owners and the farmers, then 

the time based pricing would be acceptable to the farmers. The irrigation fees for the time 

based pricing system may be set at 61.5%, 41.5% and 55% lower than the present prices 

to make the pricing comparable to area based pricing for STWs, DTWs and LLPs, 

respectively.  

 

 



 

 
 

 

6.2 Recommendation: 

In the context of the present study, following recommendations are made: 

➢ Time based irrigation system should be practiced instead of area based system for better 

utilization of irrigation water. 

➢ To implement the time based pricing, Government should monitor the price by setting a 

ceiling on the irrigation fee so that the time based prices are comparable to area based 

prices and are acceptable to both pump owners and the farmers. 
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Appendix-A: Data Sheet for Farmers 

 

সিসিয়াল নাম্বািঃ  

 
কৃষককি মাকেি তথ্য  

 

 

 

 

 

 

০১. কৃষককর নামঃ .............................. 

০২. পিতার নামঃ ............................. 

০৩. ঠিকানাঃ গ্রামঃ........................ ডাকঘরঃ ................... 

          উিকেলাঃ ........................ জেলাঃ ...................... 

০৪.েপমর িপরমানঃ ........ শতক 

০৫. েপমকত জে ধরকনর জেচ জেওয়া হয়ঃ ......................... 

০৬. িাকের পনকঠ জেকক েপমর েরূত েরূত্ব ............. পমটার (আইল অনুোকর) 

০৭. আইল জে ধরকনরঃ ............................ 

০৮. ধাকনর প্রোপতর নামঃ..................... 

০৯. বীেতলায় ককব বীে জেলা হয়ঃ .................... (ইংকরপেকত তাপরখ) 

১০. বীেতলায় জেচ জেওয়ার পবস্তাপরত (পক ধরকনর জেচ, কতবার, েপমর িপরমান) 

.............................................................................................. 

............................................................................................. 

............................................................................................. 

১১. েপমকত প্রেম জেচ জেওয়া হয়ঃ ............................. (ইংকরপেকত তাপরখ) 

১২. েপমকত প্রেম ধান জরািন করা হয়ঃ ............................. (ইংকরপেকত তাপরখ) 

১৩. েপমকত জেচ জেচ জেওয়ার পবস্তাপরত 



 

 
 

তাপরখ েপমকত িাপন 

পিল 

(কেপম.) 

িাে চাল ু পিল 

(ঘণ্টা) 

বপৃি হকয়কি 

(ঘণ্টা) 

আগািা িপরষ্কার  োর জেওয়া 

হয়কি 

২০ই োনয়ুারী, 
২০১৬ 

     

২১ই োনয়ুারী, 
২০১৬ 

     

২২ই োনয়ুারী, 
২০১৬ 

     

২৩ই োনয়ুারী, 
২০১৬ 

     

২৪ই োনয়ুারী, 
২০১৬ 

     

২৫ই োনয়ুারী, 
২০১৬ 

     

২৬ই োনয়ুারী, 
২০১৬ 

     

২৭ই োনয়ুারী, 
২০১৬ 

     

২৮ই োনয়ুারী, 
২০১৬ 

     

২৯ই োনয়ুারী, 
২০১৬ 

     

৩০ই োনয়ুারী, 
২০১৬ 

     

২১ই োনয়ুারী, 
২০১৬ 

     

২১ই োনয়ুারী, 
২০১৬ 

     

৩১ই োনয়ুারী, 
২০১৬ 

     

১ই জেব্রুয়ারী, 
২০১৬ 

     

১ই জেব্রুয়ারী, 
২০১৬ 

     

২ই জেব্রুয়ারী, 
২০১৬ 

     

(Continue) 



 

 
 

Appendix-B: Data Sheet for Pump Owner 

 

সিসিয়াল নাম্বািঃ  

 
পাকেি তথ্য 

 

 

 

 

 
 

০১. মাপলককর নামঃ ১. ......................... ২. ............................... 

০২. পিতার নামঃ ............................. 

০৩. ঠিকানাঃ গ্রামঃ........................ ডাকঘরঃ ................... 

          উিকেলাঃ ........................ জেলাঃ ...................... 

০৪. প্রককে জমপশনটি বোকনা হকয়কি ............... োকল  

০৫. জমপশনটি ............. জঘাড়া 

০৬. জমপশনটির   

      জবাপরং িাইি ............. জেপম., জডপলভাপর িাইি ............. জেপম. 

০৭. জমৌেুকমর শুরুকত আইল জমরামকত খরচ হকয়কি .............. টাকা 

০৮. জমৌেুকমর শুরুকত জমপশন জমরামকত খরচ হকয়কি .............. টাকা 

০৯. প্রককে কৃষককর েংখযা ....... েন 

১০. জেকচর িাপনর উৎে ....................... 

১১. জেকচর পেকেম ....................... 

০৪.প্রককেেপমর িপরমানঃ ........ শতক 

০৫. েপমকত জে ধরকনর জেচ জেওয়া হয়ঃ ......................... 

০৭. আইল জে ধরকনরঃ ............................ 

১১. প্রককেরেপমকত প্রেম জেচ জেওয়া হয়ঃ ............................. (ইংকরপেকত তাপরখ) 

১৩. েপমকত জেচ জেচ জেওয়ার পবস্তাপরত 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(Continue) 

তাসিখ পাে চাল ুসিল মমাট ঘণ্টা 

২০ই োনয়ুারী, 
২০১৬ 

  

২১ই োনয়ুারী, 
২০১৬ 

  

২২ই োনয়ুারী, 
২০১৬ 

  

২৩ই োনয়ুারী, 
২০১৬ 

  

২৪ই োনয়ুারী, 
২০১৬ 

  

২৫ই োনয়ুারী, 
২০১৬ 

  

২৬ই োনয়ুারী, 
২০১৬ 

  

২৭ই োনয়ুারী, 
২০১৬ 

  

২৮ই োনয়ুারী, 
২০১৬ 

  

২৯ই োনয়ুারী, 
২০১৬ 

  

৩০ই োনয়ুারী, 
২০১৬ 

  

২১ই োনয়ুারী, 
২০১৬ 

  

২১ই োনয়ুারী, 
২০১৬ 

  

৩১ই োনয়ুারী, 
২০১৬ 

  

১ই জেব্রুয়ারী, ২০১৬   

১ই জেব্রুয়ারী, ২০১৬   

২ই জেব্রুয়ারী, ২০১৬   


